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LGI TUA

] Mon hoc “May cong cu”, va co khi con goi la “May cat kim loai”, dugc.day lan dau
tién o Viét Nam tai truong Pai hoc Bach khoa Ha Noi tir nam 1959 cho sinh vién khoa 1
nganh Ché tao may (May cong cu, Céng nghé ché tao may va Dung cu cat). Do cing la
thoi ky xay dung va khanh thanh Nha may Ca khi trung quy mo (sau nay doi tén la Nha
m;'zy céng cu sé 1, nay la Cong ty Co khi Ha Nbi) - dua con dau long va ciing la cai néi
ctia nganh ché tao may cbng cu noi riéng va cua nganh ché tao co khi noi chung cla
Viét Nam.

Tir d6 dén nay hang chuc ngan sinh vién nganh ché tao may va co khi cua gan
50 khoa sinh vién céc truong Dai hoc Bach khoa va Dai hoc ky thuat cua Viét Nam tu
Nam chi Bac da dugc hoc mén hoc “May coéng cu” va trd thanh ky su, nha giao, nha
nghién ctu. Nhiéu cuén sach giao khoa va sach tham khdo vé may cong cu cla cac thé
hé tac gid nhu GS.VS. Nguyén Anh Tuén, GS.TSKH. Nguyén Ngoc Céan, PGS. Pham
bdp, PGS. Nguyén Hiu Léc, PGS.TS. Nguyén Phuong, TS. Pham Thé Truong, TS.
Nguyén Tién Ludng, PGS.TS. Ta Duy Liém, TS. Bui Quy Luc, KS. Nguyén Hoa Pang,
v.v... da duge xuét ban.

Cuén sach “Co s may cong cu” chia TS. Pham Van Hung va PGS.TS. Nguyén
Phuong dudc soan lam giao trinh cho sinh vién chinh khoa nganh Ché tao may va cac
nganh co khi khac déng thdi 1am sach tham khao cho cac nghién cuu vién, hoc vién cao
hoc, ky suf va ky thuat vién nganh co khi.

Cubn sach “Co sG may cong cu” la két qua né luc lao dong nghiém tuc cda hai
tac gia trong viéc lua chon tai liéu, xac dinh néi dung clia cubn sach. Do dé da dap ung
dudc yéu cau tim hiéu vé nguyén ly, két cdu céc ching loai may céng cu phuc vu cho
hai trong ba tang cong nghé khac nhau cda Viét Nam: tang céng nghé vé thiét bj truyén
théng da t6i wu hoa (may cong cu van nang); tang cong nghé vé thiét bi phi truyén thong
(may cong cu diéu khién s6 CNC, may gia cong tia Ira dién, may gia coéng lade, v.v...)
va tang cong nghé cac thiét bi tich hop, tu dong hoa, vi tinh hoa (nhu day chuyén san
xudt tu dong, ré bét, thiét bj tao mau nhanh v.v...). Viéc lua chon cac loai may cong cu
dién hinh. véi trinh doé ky thuat cta ba tdng cong nghé khac nhau khién cho cubn sach
co gia tri tham khao va phuc vy dugc phan 1on tang Idp cén bo ky thuat lam viéc J cac xi
nghiép, trudng dai hoc va vién nghién cuu khac nhau.

Trong giai doan dat nudc tién hanh cong nghiép hoa, hién dai hoa thi may cong
cu thuée vé mot trong téam nhom san phém chi luc cba nganh cd khi Viét Nam. Ngay
26/12/2002 Tha tudng chinh phu da ky quyét dinh 186/2002/QD-TTG phé duyét chién
luge phat trién nganh cad khi Viét Nam dén nam 2010 va tam nhin 2020. O day chi rd
viéc uu tién phat trién mét s6 chuyén nganh cda nganh co khi Viét Nam voi tam nhom
san ph&m quan trong, trong do co nhom may cong cu.

Cudn sach nay la mét dong gop cla cac tac gid nhén dip ki niém mét nda thé ky
thanh lap Truong Dai hoc Béch khoa Ha Noi va diéu do dang dugc trén trong. Chung toi
xin gioi thiéu cudn séch vdi doc gid va cac ban déng nghiép.

GS.VS. Nguyén Anh Tuan







LGI NOI AU

Trong nganh co khi ché taoc may thi mady c¢éng cu cé vai tro quyét dinh dén chét lugng
ché tao cac chi tiét may. Hién nay do su da dang hoa cla cac san pham co khi ciing nhu yéu
cdu khéng nging nédng cao dé chinh xac gia céng nén nganh ché tao may 8 Viét Nam bén
carjh viéc str dung cac may cong cu-truyén théng, cing da sir dung cac may céng cu hién dai
diéu khién s6 CNC trong san xuét. |

May cong cu ctia nganh ché tao may phan I8n la cac may cét got kim loai. Chung loai
va kich ¢@ méay cét kim loai & nudc ta rét phong pht va da dang do dugc nhép khéu tir nhiéu
nudc co trinh dé céng nghé khac nhau. Viét Nam trong thoi ky trudc déi mdi cing da san xuét
duge cac may cat got kim loai van ndng nhu T620, T630, T616, P623, v...v trén ca sé cac
mau may cat got cla Lién X6 cd. Phan 1én cac may céng cu van nang 6 Viét Nam cé nguon
géc tir Lién X6 ci va cac nudc Béng Au cil, con cac may coéng cu hién dai diéu khién sé CNC
dudc nhap khau tor nhiéu nudc nhu Trung Qudc, Nhét, Dai Loan, Buc, My ...

Mdy céng cu la mét trong nhitng mén hoc chuyén nganh sdu cla sinh vién nganh ché
tao may truong Pai hoc Bach khoa Ha N6i, mén hoc ndy dugc gidng day ngay tir khi thanh
lap trudng vao nam 1956. Hién nay, dé€ dap (ng yéu cdu dao tao ky su nganh ché tao may
phuc vu giai doan céng nghiép hoa va hién dai hoa, tién tdi hoi nhap khu vuc va thé giaoi,
chung t6i da bién soan gigo trinh Co sé mdy céng cu dua trén bé chuong trinh khung cla
Bé Gido duc va Pao tao cho cac truong dai hoc ky thuét. Giao trinh Co so mdy céng cu
dugc bién soan nham cung cap mét cach hé théng cac kién thuc co ban vé may cdng cu phd
hop véi ddc diém cda nén céng nghiép Viét Nam noi chung va nganh ché tao may noi riéng,
déng thdi co cap nhat cac kién thuc vé céc may cong cu hién dai diéu khién so.

Trong gio trinh Co' s& mdy céng cu ndy chung téi da tham khdo nhiéu sach, gido
trinh vé may cét kim loai, may céng cu clia nudc ngoai ciing nhu trong nudc cla cac tac gia
nhu: Vién sy GS.TSKH. Nguyén Anh Tuén, GS.TSKH. Nguyén Ngoc Cén, PGS. Pham Pap,
GS.TS. Nguyén Dic Léc, PGS.TS. Ta Duy Liém, TS. Pham Thé Trutng, TS. Nguyén Tién
Ludng, TS. Bui Quy Luc, KS. Nguyén Hoa Pang va nhiéu déng nghiép khac. '

Gido trinh Co' s& mdy c6ng cu do bién soan Ian dau chdc chdn sé khéng tranh khoi
nhitng nhugc diém va thiéu sot. Chung t6i mong muén dudc cac doc gid déng gop y kién:
Chung téi xin trdn trong cam on.

Nhimng y kién déng gop xin dudc gui tdi bd6 mén May va Ma séat hoc, khoa Co khi, Dai
hoc Bach khoa Ha Noi, sé 1 duong Pai Cé Viét, Ha Noi hoac Nha xudt bén Khoa hoc va Ky
thuat, 70 Tran Hung Pao, Ha Noi.

Cac tac gia
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CHUONG 1
DONG HOC MAY CONG cy

1.1 DAI CUONG VE MAY CONG CU (may cit kim loai)
1.1.1 Khai ni¢m va lich sir phat trién ctia may cong cu

~ May céng’cu la nhﬁ’nq thiét bj, may moc lam thay d6i hinh dang, kich thudc va do chinh

x?ﬁ cua chi tiét dugc gia céng (theo thiét ké) bang cac phuong phap céng nghé khac nhau tir
phéi. '

C\hié’c may cong cu dau tién trong lich st loai ngudi Ia may khoan g6 dung day kéo bang

tay (hinh 1.1) dugc ngudi Ai’Cép ¢6 dai da phat minh ra cach day 3000+4000 nam. Sau d6

2000 nam ngudi Ai Cap va An D6 da phat minh ra may tién g6 dap chan (hinh 1.2)

]
Tay cam

i
L /?n dung cu
’//( z J'\ Mai khian
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Hinh 1.1 — May khoan g6 bang tay Hinh 1.2 — May tién gb dap chan

Cudi thé ky XV- dau thé ky XVI Leona de Vinci 1a mét nghé s 1én déng thai 1a mot nha
phat minh ngudi Y da ché tao ra cac bo phan ca ban clia may tién nhu: banh rang, truc vitme,
ban dao, v.v... nhung nguén déng luc clia may van la sirc co bap cta con ngudi. DAau thé ky
th¢t XVII ngudi ta da dung sltc nudc 1a ngudn dong luc cho may céng cu. Dén nam 1774
John Wilkinson da cho ra doi may khoan vat liéu thép dau tién trén thé gidi. Tur day trd di cac
nha sang ché va phat minh lién tuc cho ra ddi cac loai may gia céng kim loai va khéng ngting
cai tién chung dé c6 nhing loai may cong cu da dang vé chling loai va khac nhau vé kich
thudc nhu ching ta da va dang thay hién nay & Viét Nam ciing nhu trong cac nudc cong
nghiép phat trién trén thé gidi.

1.1.2 Xu hudng phat trién va phan loai may céng cu

Nhirng may cbéng cu van nang nhu: tién, phay, khoan, bao, mai, gia céng banh réng;.
v.v... theo thdi gian da dugc cai tién va phat trién thanh cac may ban tu dong, tu dong, may to
hgp, trung tdm gia céng, cac dudng day tu dong tung phan va toan phan .

Trong nhitng n&m gan day cac nha san xuét may cong cu da (mg dung cac thanh tyu
khoa hoc trong cdng nghé thong tin, diéu khién sé, tu dong hoa, vat liéu mdi, dung cu cat, ma
sat hoc... dé ché tao ra cac may DNC, CNC, trung tdm gia cong di€u khién s, hé thdng gia
cbng linh hoat réb6t hod, may tao mau nhanh (RP), may gia cdng tia Ia dk:en, tia Laser
v.v...vdi nang suat, chat lugng va trinh d6 tu déng hoa ngay cang cao. Nhiing thé‘ hé may mdi
da phan nao thod man dudc yéu cau trai ngudc nhau nhu chat lugng, nang suat, gia thanh,
thay ddi san pham va dap (g kip thai.



Theo tiéu chudn Viét Nam (TCVN) thi may cong cu bao gém 5 loai sau day:
- May cat kim loai,
- May gia cong g6,
- May gia cong ap luc,
- May han,
- May duc, .
May céng cu trong nganh ché tao may c6 nhiéu ching loai va kich thudc khac nhau,

trong dé chd yéu la mdy cat kim loai diing d& ché tao cac chi tiét kim loai bang phuong phép
cat got kim loai c6 phoi tir phéi.

May cat kim loai trong nganh ché tao may dudc phan loai theo hai nguyén tac chung dé
la: theo phuong phap cat va theo trinh d6 van nang.

Phan loai theo phuong phdp cat baoc gdbm cac nhém may cat kim loai sau: may tién,
may phay, may khoan, may bao, may mai, .v.v... _

Phén loai theo trinh dé van ndng bao gém ba nhdm may c3t kim loai sau: may van
nang rong, may chuyén mén hoa va may chuyén dung.

May van nang réng 1a loai may thich hdp vdi loai hinh sifa chira, san xudt don chiéc, san
lugng nho.

May chuyén moén hoa |a nhitng may ding dé gia céng mét loai hay mot.vai loai chi tiét
may c6 kich thudc khac nhau. N6 ch yéu dudc ding trong san xuét hang loat.

May chuyén dung la loai may dudc sif dung dé gia cong nhig chi tiét may cé cung loai
kich thudc vdi sé lugng 16n.

Theo su phan loai trén dé xac dinh cac loai may khac nhau, can can clf vao ky hiéu tén
clia may theo céac chir cai va chir sé.

Vi du:
May tién cua Viét Nam :
T620
—

» Tién
» Ren vit van nang
L Chiéu cao tam Ién nhat: 200mm

May tién cla Lién X0 ¢i :
1K62

» Tién

» Cai tién 1an thir K

» Ren vit van néng

| » Chiéu cao tam I6n nhat: 200mm

1.2. CHUYEN DONG TAO HINH CUA MAY CAT KIM LOAI
1.2.1 B& mit gia cong

Cac bé mat cia chi tlet gia cong thudng gap trong nganh ché taoc may rat da dang vé
kich thudc va phong pht vé hinh dang. Nhung phéan 16n chiing déu thudc cac dang bé mit cg
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ban nhu sau: dang cac bé mat cé dudng chuin la dusng tron, dang cac bé mat c6 dudng
chudn la dudng thang, dang cac bé mat dic biét.

1/ Dang cdc bé mé&t co dudng chuén la dudng tron

Bé mit cé dudng chudn la dudng tron la cac bé mat duoc tao thanh khi cho du0ng sinh

chuyén dong tuong d6i xung quanh dudng chudn trén (hinh 1.3) véi dic trung cd ban la co
truc chudn déi x(tng hoac tam dai xiing.

budng chuén (C) Puang sinh (S)
\

a) Hinh tru b) Hinh con
Hinh 1.3 — Cac bé mit gia cong tron xoay dudng sinh thang

Bé mat trl.! la bé mit tron xoay co dudng sinh thdng song song véi dudng tam khdi tru
va dudng chuan la dudng tron (hinh 1.3 a).

B& mat con ciing 1a bé mat tron xoay c6 dudng sinh thing giao vdi dudng tam khdi con
va dudng chuan 14 cac dudng tron (hinh 1.3 b).

QU Um

a) Hinh tang tréng b) Hinh dang ren

Hinh 1.4 — Cac bé mit gia cong dudng sinh cong hodc gay khuc

Néu du’dng sinh 1a dudng cong (hinh 1.4 a) sé& tao thanh bé mat tron xoay ¢6 hinh tang
trong. Be mat hinh dang ren la bé mat dic thu cla nganh ché tao may c6 dudng sinh la

dudng gay khuc, dudng chudn la duéng tron va dudng thing song song véi dudng tam Kkhai
ren (hinh 1.4 b).

2/ Dang bé mét ¢ dudng chuan la dudng thang.

C
C < S
S | t C
a) b) c)

Hinh 1.5- Cac dang mat c6 dudng chudn thing

a- buong sinh thang tao ra mat phang, b- Puong sinh cong tao ra mat dinh hinh;
c- Pudng sinh thdng gay khuc tao ra i ¢ phdng gép khuc.

11



. Céc' bé mat 96 dudng chuan la dudng thing 1a nlhﬂ'ng bé& mat dudc qui udc tao thanh bdi
5”0'19 sinh la duong théng, dudng cong hodc dudng gap khtc chuyén dong trugt trén duong
chudn 1a duong thang dudc trinh bay trén hinh 1.5-Aa.

3/ Dang bé mat ddc biét (cam, canh tudcbin, rang than khai..)

Céc dang bé mat dac biét 13 cac bé mat khong gian phifc tap c6 duang chudn la dudng
cong hodc dudng thang, dudng sinh Ia cac dudng thang hoac dudng than khai...Tuy nhién
viéc phan biét duong sinh va duong chudn chi cd tinh chét tuong dai. Tuy thudc vao do
phirc tap cla bé mat gia cong, lua chon dudng sinh va dudng chuén sé dua dén so dé dong
clia may c6 d6 phitc tap khac nhau. Cac bé mat dic biét nay dugc trinh bay trén hinh 1.5- B.

C

b)

Hinh 1.5-B Céac dang bé mat dac biét
a) Dang bé mat cam; b) Dang bé mat rang than khai

P& hinh thanh cac dang bé mat khac nhau ctia chi tiét gia cong trong nganh ché tao may
can thiét phai tao ra cac dudng sinh va dudng chuan tuong (ng.

Néu cac bé mat gia cong dugc tao thanh tir duang sinh 1a dudng thang, dudng tron, .
dudng xoan acsimet ho:c_ic dudng than khai...thi may ct kim loai chi can phéi hdp hai chuyén
dong don gian dé la: thang va quay tron déu.

Pé tao thanh dudng sinh la dudng hypecbon, dudng elip, dudng xoan log,.. may cét kim
loai can phai phéi hgp hai chuyén déng phic tap dé 1a: thang va quay tron khéng déu.

1.2.2 Chuyén déng tao hinh

_ Chuyén dong tao hinh clia may cong cu la cac chuyén dong tuong dsi clia dao va phoi
nham tao ra dudng sinh va dudng chuan, hinh thanh truc ti€p bé mat chi tiét gia cong trén
may.

Chuyén ddng tao hinh c6 hai loai: chuyén dong tao hinh don gidn va chuyén dong tao
hinh phirc tap.

1l

a)
Hinh1.6 - Cac chuyén dong tao hinh don gian

12



1/ Ph”}'é,'" dong tao hinh don gidn 1a chuyén ddng tao hinh do cac chuyén déng thanh
phan déc Iap thuc hién, khéng phu thudc vao chuyén déng khac theo bat cr qui luat nao.

n Vidu hinh1.6 a - khi dao Il chuyén déng tinh tién thi phoi | quay, hai chuyén déng nay
khong phu thuéc vao nhau. Hinh1.6 b - dao 11 chuyén ddng quay, phoi | khéng chuyén dong .
2/ Chuyén dong tao hinh phu tap |a chuyén dong tao hinh do nhiéu chuyén dong thanh

?r?éﬂ cO sy phu thudc vao nhau theo mot qui luat nhat dinh tao nén nhu khi tién ren. tién con
inh1.7), A | | |

Hinh 1.7 — Cac chuyén dong tao hinh phirc tap

T7rén hinh 1.7 a: phéi | chuyén dong quay Q, dung cu Il thuc hién chay dao S. Hai
Chuyén‘déng Q va S ¢0 rang budc: Phdi | quay médt vong thi daoc il phai tinh tién (S) mét
lugng bang budc ren t, chung la hai chuyén dong tao hinh phic tap.

Trén hinh 1.7 b: phdi I chuyén déng quay Q, dung cu II thuc hién déng thai chay dao
ngang S, va chay dao S, dé hinh thanh chay dao téng S, Nhu vay Q la chuyén dong
tao hinh dan gian, S,va S 1a cac chuyén déng tao hinh phiec tap.

Chuyén ddng tao hinh cé thé do dao thuc hién hoac phéi thuc hién, hodc déng thdi ca
dao va phdi cung thuc hién (hinh 1.6). Chuyén déng tao hinh dé& hinh thanh bé mat gia cong
la nhiing chuyén dong quan trong nhéat trong may cat kim loai nén phai phan tich bd tri
chuyén déng nay cho cac co cdu chap hanh thich hdp (phéi va dao), bdo dam két cau may
don gian, lam viéc chinh xac, nang suat cao.

S6 chuyén dong tao hinh trén may cat kim loai nhiéu nhat 1a 4 véi hai chuyén dong co
ban 1a chuyén déng quay Q va chuyén déng tinh tién T. Téng hdp cac chuyén dong nay theo
cac phuang an khac nhau sé tao thanh cac may cat kim loai khac nhau: tién, bao, chudt, gia
cdng rang v...v.

1.2.3 Cac phudng phap tao hinh

Pé hinh thanh cac dang bé mat khac nhau cla chi tiét bang kim loai, c6 rdt nhiéu phuong
phap ché tao nhu: duc, can, ép, cat got, v.v...

May cat kim loai tao hinh cac chi tiét gia céng bang céch’cét got ¢6 phoi theo nhing
phuong phap sau: phuong phap chép hinh, phuong phap theo vét, phuagng phap bao hinh,
1/ Phuong phap chép hinh

Phuong phap chép hinh la phuong phap cho Iudi dao cdt tring véi dudng sinh cla be
mat chi tiét gia cong (hinh1.8.a), bé mat gia cong duge hinh thanh do dudng sinh chuyén
ddng doc theo dudng chuan. |

- N&u dudng chuan la dudng thang sé co bé mat gia cong la mat dinh hinh. May cat kim
loai thuc hién phuang phap nay la may bao dinh hinh hay may phay chép hinh.



_ - Néu dudng chusn Ia dudng tron sé& cho bé mat tron xoay dinh hinh. May thyc hién 1
may tién dinh hinh.

: Né!J dt{an‘,Chuén la dudng cong phing, bé mat gia cong sé c6 dang cam. Cac dudng
chuan nay c6 thé dudc hinh thanh bing miu chép hinh, biing cam hoac diéu chinh va phdi
hdp cac xich truyén dong clia may.

Phudng phap chép hinh cé n&ng suat cao nhung khé ché tao dao.

(A’r I
A

Ludi cat

—
-
S
Dao dinh hinh
a) b) c)

Hinh1.8 — Cac phuong phap tao hinh

2/ Phuong phap theo vét: (con goi la phuong phap qur tich)

Bé mat gia cong dugc hinh thanh do tong hop cac vét chuyén dong clia Iui cat tao nén
(hinh1.8.b). N6i mot cach khac: qui tich cac vét-chuyén déng cla mii dao cat 14 dudng sinh
clla bé mit gia cdng. May cat kim loai thuc hién phuong phap nay la may tién, may khoan,
may phay...

3/ Phuong phap bao hinh

Phuong phap bao hinh la phuoqg phap tao hinh khi cho Iudi cit chuyén ddng, né ludn
ludn tao thanh nhiéu dudng, nhiéu bé mét ti€p tuyén lién tuc véi bé mat gia cong. Qui'tich cla
nhitng ti€p diém nay chinh la dudng sinh clia bé mit gia cong (hay con goi 1a hinh bao cla
ludi cét). BE mat tao hinh khi d6 sé khdng phu thudc vao hinh dang cia ludi cat.

Trén hinh1.8.c gigi thiéu phuong phap baoc hinh trén may xoc rang. Dang than khai cia
rang chinh 1a hinh bao clia cac mat cat do cac udi cat hinh thanh & cac diém 1, 2, 3, v.v...

Ngoai cac phuong phap tao hinh chung, d6i vai moi loai may cét kim loai lai co6 mot
phuong phap tao hinh riéng phu thudc vao vi tri tuong déi clia dudng sinh va dudng chusn.

a) b) c)
Hinh1.9 — Vi tri tuong d6i clia dudng sinh véi dudng chuin

Vi du, thay d8i vi tri ban dau clia dudng sinh so vdi dudng chuén sé cho cac dang bé mat
khac nhau:
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- Néu dudng sinh song song vdi truc xoay cla dudng chudn sé cho mat tru (hinh1.9.a).
- Néu dudng sinh khéng song song vdi truc xoay sé cho méat con (hinh1.9.b).

- Néu dudng sinh chéo nhau vdi truc xoay sé tao thanh mat hyperboloid (hinh yén ngua)
(hinh1.9.c).

1.3 SO DO KET CAU DONG HOC — TO HOP CHUYEN DPONG CUA MAY CAT KIM LOAI
1.3.1 So do két cau dong hoc

~ M&i lién hé va sur tc"?\hc_!p cac chuy‘é’n ddng tao hinh véi nhau trén may céng cu dugc biéu
dién bang mot loai so do qoi la so dé két cau déng hoc.

Day la mQE loai sg do c6 tinh qui u6e, né st dung cac ky hiéu déc trung cho co cau
truyén dong, biéu thi van tit méi lien hé chuyén déng gilta cac bd phan co ban clia may.

Vi du, so dd két cau déng hoc clia may tién ren vit van nang (xem hinh1.10).
Trong do:
i, - b& phan bién déi téc d6 cla truc chinh,
i, - b& phan bién ddi lugng chay dao,
t, - budc vitme tinh bang mm,
t, - budc ren can cat (mm/1 vong truc chinh),
v - van toc truc chinh mang phéi (m/phat).
120 | 340 1 4.5 | 67 - CAC Y 8O truyén co dinh trong cac duong truyén.

Can luu y ring khi tién tron thi dudng truyén khéng di qua vit me ma di qua thanh rang-
banh rang nén t, thay bang S/1 vong truc chinh.

pC 1
to
2 =} =
i Phoi
3 AT,
4 = - - 4—\- —+—=
_,’ 1’ /
5 U dong
Is v Dao
6 Ban dao
7 Vit me

tx
Hinh1.10 — So dd két cau ddng hoc clia may tién ren vit van nang

1.3.2 Xich truyén chuyén dong tao hinh bé mat

Tuy theo tinh chat clia cac chuyén dong tao hinh, c6 thé t& hap chiing thanh nh&ng SC qé
két cau dong hoc khac nhau cho ting loai may. Xicll truyén dong la mf;)t dudng truyén
chuyén dong ndi lién tir dong co dén khau chdp hanh dé thuc hién mot chuyén dong tao hinh
dan gian (xich t8c d) hoac néi lién gilta hai khau chép hanh dé thuc hién chuyen dong tao
hinh phirc tap (xich chay dao). Xich chuyén dong tao hinh thudng bao gom: tao hinh dan
gian, tao hinh phifc tap va tao hinh hon hdp.

1/ Xich chuyén déng tao hinh don gian
Xich chuyén dong tao hinh don gian la dudng truyén cla chuyén dong tao hinh don gian,
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vidu nhu may mai (hinh 1.11), may phay, may khoan, v.v...

. Trén hinh 1.11 ca ba chuyén dong: quay da Q,, quay chi tiét Q, va chuyén déng tinh
tien khir hoi cia ban may T,,, déu déc 1ap véi nhau.
Dc])

ch

L L Ll L8l 8Ll L L L L Ll

JThsn —=

L
1 [
T ot |

Déu ra

(T

Hinh 1,11 - May mai tron ngoai c6 chuyén déng tab hinh don gian

2/ Xich chuyén déng tao hinh phtc tap

Xich chuyén déng tao hinh phc tap la dudng truyén ctia cac chuy&n déng tao hinh phirc
tap, vi du nhu xich cat ren trén may tién ren vit van nang (hinh 1.10). Khi cat budc ren t, can
chuyén déng quay cla phéi va chuyén dong tinh tién clia dao phdi hop vdi nhau sao cho phoi
quay 1 vong thi dao tinh tién dudc mét budc ren t..

3/ Xich chuyén déng tao hinh hén hop (don gidn + phuc tap)

Xich chuyé&n déng tao hinh hén hdp l1a dudng truyén clia cac chuyén dong tao hinh phifc
tap, nhu chuyén déng tao hinh trén may phay ren vit, may gia céng réng (hinh 1.12). Chuyén
déng quay tron clia dao phay Q, doc 1ap tao ra t6¢ do cit la chuyén déng tao hinh don gian,
ph&i hgp chuyén dong quay Q, cla phdi va chuyén dong tinh tién T, tao ra budc t, la chuyén
déng tao hinh phirc tap.

is

N
Hinh 1.12 — So d6 két cau dong hoc clia may phay ren vit
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1.3.3 Xich chuyén déng phan do

. Chuyé’n dong quay khong lién tuc d€ cat got hét bé mat gia cong dudc goi 1a chuyén
dong phan dg. Xich truyén chuyén ddng nay dudc goi 1a xich chuyén dong phan do.

_ \{i du khi phay rang bang dao phay dia médun trén may phay van nang (hinh 1.13). Sau
khi gia cong xong mot ranh rang, phai quay phoi di mot goc la 360°Z (z 1a sé r&ng clia banh
réng)’dé tiép tuc gia cdng cac ranh rang con lai. Trén hinh 1.13 chuyén dong Quusn ¢ 12
chuyén déng quay phan dé gian doan. ' '

Hinh 1.13 — Gia céng banh rang bang dao phay modun trén may phay van nang

B6i vai may cat kim loai khi can phai gia cong cac bé mét chi tiét giéng nhau, phan b
déu nhau trén bé mat cla chi tiét gia cong, c6 thé ding xich phan dd don gian (hinh1 14).

Phoi Phoi
\ \
= == | == = ]
) <> Dria phan do )
! !
BS ly hop
‘ : : e
i > Chét dinh vi |
a) b)

Hinh1.14 — Xich phan dé don gian

Hinh1.14.a trinh bay cach phan dé bang cach dung tay dé quay dia phan do.

Hinh1.14.b trinh bay cach phan do bang cach dong md ly hgp v6i dong cd dan dong

chuyén déng phan do luén chuyén dong.

Chuyén dong phan dé trén may cong cu cd hai loai: phan do gian doan va phan dé lien
tuc.

Phan dé gidn doan dugc sit dung khi gia cong ren nhiéu dau méi, hoac phay banh rang
bang phay modun.

Phan dé lién tuc dugc sl dung khi gia cdng banh rang bang phuong phap bao hinh.

CAt ren nhiéu dau mai ¢ hai phuong phap co ban do la phdi quay phan do va dao tinh
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tién phan do.
- Phéi quay phan d6 (hinh 1.15):
+ Sau khi cat xong méi ren thir nhat, md ly hop M.

+Bong cd dién quay di 1 goc 1a o = 2k_1t (k: s6 méi ren) dua dao dén mai ren thir 2.

+ Tiép tuc déng ly hop M, cit mai ren tiép theo ...

Moi ren thu hai

Hinh 1.15 — Cat ren nhiéu dau méi: phdi quay phan do

-Dao tinh ti€n phan dé (hinh 1.16):
+ Sau khi cat xong mai ren thir nhat, ngat ly hop M.
+ Ddng co quay vit me lam dao tinh tién 1 doan S bang budc ren t..
+ Doéng ly hgp M, tiép tuc gia cdng mai ren tiép theo ...

MGéi ren thir hai

Hinh 1.16 - Cat ren nhiéu dau mé&i: dao tinh ti€n phan do

P8 hét Iung dao phay 1an rang nhiéu dai mai, may hét lung can cé hai nhém chuyen
dong phan d6. Nhom thar nhat dung dé phan do theo ranh rang phéan bé trén dao Ién (chuyén
déong phan dé la chuyen dong xo&n); nhém thit hai dung phan dd cho s8 dau moi (chuyén
dong phan dé la chuyén dong vong hay chuyé&n dong théng)
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1.3.4 T6 hgp chuyén d{)ng'

, Chuyén dong ctia may cat kim loai d& gia cong xong toan bé chi tiét thudng 14 1 hop clia
cac chyyén dc}ng_ tao hinh va cac chuyén dong phan ds. Cac may cong cu khac nhau thi
tuong Ung c6 nhitng phuong an t8 hop chuyén dong khac nhau. Trén hinh1.17 trinh bay t3
hodp chuyén déng tao hinh va chuyén dong quay phan do clia may phay banh rang thang
bang dao phay médun.

) O day truc cpinh mang phdi la khau chap hanh thuc hién chuyén déng quay vong phan
do Q. Trong nhém phén dé cé xich phan dd néi lién dia phan d6 véi truc chinh mang phoi.

Toéq bo Anhém phan @6 do dong co BC, dan dong. Cac chuyén ddng chay dao va quay dao
do cac déng ca BC, va BC, thuc hién.

Dia phan dé

L > 1] Chét dinh vi

Dao phay mé-dun

Iv

Hinh1.17 — So d6 két cau déng hoc clia may phay rang thing

Dai v8i mot s6 may cit kim loai cd xich truyén ddng téng hap dé bu trir mét sé chuyén
dong cung truyén dén khau chap hanh, né duoc goi 1a xich vi sai. Théng thudng chuyé&n déng
vi sai duing trong céac trudng hap can truyén déng dén khau chdp hanh mét chuyén déng phu
c6 chu ky (thém hay bdt), ma khéng can ngiing chuyén dong clia cac khau chap hanh dé.
Ciing ¢c6 truding hap diing xich vi sai dé thuc hién mét chuyén déng khéng déu.

Hinh1.18 gidi thiéu so d6 két cau dong hoc ciia may tién hdt lung dung xich vi sai (VS).

E
' iv /\ / Phoi
-

>

Hinh1.18 — So d6 két cau dong hoc may tién hét lung
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o) day, truc cam diéu khién chuyen dong hét lung clla dao tién nhan hai nguon truyén
dong tir hai cd cau diéu chinh i, va i,. Cd cau vi sai thuc hién viéc téng hop hai chuyén dong
nay thanh mét chuyén déng da GUOC b trif truyén chuyén dong quay dén cam.

1.3.5 Diéu chinh chuyén dong may cat kim loai

Piéu chinh chuyén dong cla may cat kim loai 1a xac dinh céac théng s@ can thiét dé thay
doi lugng di dong nao d6 4 khau cudi cling cla xich truyén dong theo yeu cau, no dugc giao
su G.M.Gdlévin goi la Juong di déng tinh toan. Xac dinh cac thong sé diéu chinh can phau dua
vao phuong trinh déng hoc, lugng di déng tinh toan, tir dé rat ra cac cong thic diéu chinh.

Phuvng trinh truyén déng |a phuong trinh diing dé tinh toan truyén déng tu dau xich
dén cudi xich.

Vi du, diéu chinh chuyén déng cua may tién ren vit van nang theo hinh1.10. O day co
cac phuong trinh truyén déng sau: phuong trinh xich téc dd, phuong trinh xich cat ren.

a. Phuong trinh xich téc dé
Nycriggdy-bg-K = Npg (1.1)

Trong dé6:

i12, las - 1Y SO truyén cd dinh cla dudng truyén.

k - hé s6 diéu chinh don vi. k= 1 néu dau va cudi xich cing don vi.

i, -ty 86 truyén cla hdp toc dd (co cau diéu chinh).

n.. — S6 vong quay truc chinh.

. Ny — SO vong quay clia dong co.

Trong trudng hop nay luong di dong tinh toan & dau xich 1a n,[vg/ph] clia déng co dién
va 0 cudi xich 1a n;c[vg/ph] clia truc chinh th‘I'Ch irng véi nhau. Do luong di dong tinh toan n,,
va n,, da biét nén xac dinh dudc théng so diéu chinh:
. n,
i, =——°—— (1.2)
Nye_pd3_4 K
Céng thitc (1.2) dudc goi la cong thic diéu chinh cla xich t&c db.

b. Phuong trinh xich cdt ren

Lugng di dong tinh toan trong trudng hgp cat ren 1a: 1 vong quay clia truc chinh mang
phoi, dao cét sé di chuyén dugc mot budc ren vit t (mm).

Phuong trinh xich cét ren:

P

Vgrednsisdorts = 1, (1.2)
Trong d6:
i.- TY s6 truyén clia co cau diéu chinh (banh rang thay thé).
t, - Budc ren cta vit me (mm).
t, - Budc ren can cat trén phoi (mm).
i, Is.7 - 1y 80 truyén ¢o dinh cla dudng truyén.

t
Cong thirc diéu chinh khi cat ren: i, = —*"—— (1.4)

|456’t"l
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1.4 CHUYEN DONG CUA MAY CAT KIM LOAI
1.4.1 Cac chuyén dong cta may cét kim loai

Cac chuyén dong clia may cat kim loai phu thudc vao hinh dang, kich thudc va phuong
phap gia cpng chi tiét. Nhin chung cac chuyén dong tao hinh trong may cat kim loai ¢6 hai
dang co ban sau: céc, chuyén déng tao hinh va cac chuyén déng phan db. Trong dé quan
trong nhat 1a hai chuyén dong tao hinh: chuyén déng chinh va chuyén dong chay dao.

1/ Cht_lyé’n déng chinh 1a chuyén dong tao ra téc do cit got dé thuc hién qua trinh cit
got ra phoi, n6 ¢4 thé la chuyén déng quay tron hay chuyén déng thang. Viéc thay ddi toc do
cua chuyén dong chinh s& anh hudng dén thdi gian gia céng chi tiét. Trén thuc t& chuyén
dong chinh phu thudc vao ban chat vat liu clia dao va phai, diu kién cit got va théng sé
hinh hoc cta dung cu ct.

4 Phé_i Dao (mii khoan) Dao phay

5 e F
) Dao tién //% //Q —= 3

Phoi .
a) b) S \ Phoi

Dao (da mai) Dao bao
Phoi f v

v Sa— Phoi

d) S e)

Hinh1.19 — Cac chuyén dong dién hinh trén may cong cu van nang

2/ Chuyén déng chay dao |a chuyén déng dam bao cho qua trinh cat got dudc thuc
hién lién tuc, cit hét bé mat gia cong, nd dudc ky hiéu 1a S (mm/vg), thay déi S sé& anh hudng
dén nang suat gia cong va chét lugng bé mat: khi S 16n —» bé mat thé — thdi gian gia cong
giam, khi S nhé — bé mat tinh (nh&n hon) — thdi gian gia cong tAng. Chuyén dong chay dao
c6 thé |a chay dao doc, chay dao ngang, chay dao vong, chay dao hudng kinh, v.v...

Hai chuyén déng chinh va chay dao déu c6 thé do dao hay phéi thuc hién, ching c6 thé
la chuyén dong lién tuc hoac gian doan, day la cac chuyén déng cd ban clla may cong cu.

Ngoai hai chuyén dong co ban nay trén cac may cat kim loai con ¢6 cac chuyén dong
phu, khéng tham gia tryc tiép vao qua trinh cat got nhu: chuyén déng phan 4o, tién dao, Ui
dao, v.v...

Trén hinh 1.19 thé hién chuyén dong chinh va chuyén ddng chay dao ctia mét s6 may
cat kim loai thédng dung:

- Hinh1.19.a :thé’ hién nguyén cong tién ngoai trén may tién ren vit van nang vdi phoi
quay tao ra van toc cat V(m/ph), dao tinh tién vdi lugng chay dao S(mm/vg).
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X H"?M-]g-bv,‘hé, hién nguyén cong khoan 16 trén may khoan ding v6i mii khoan quay
tao ra van toc cat V(m/ph) déng thai tinh tién véi lugng chay dao S(mm/vg). Con phoi ding
yén.

- Hinh1.19.c 1a nguyén céng phay mat phing trén may phay ndm ngang van nang, dao
quay tao ra van toc cat V(m/ph). Con phéi dugc kep trén ban may co chuyén dong tinh tién
v@i lugng chay dao S(mm/vg).

.. Hinh1.19.d a nguyén cong mai tron ngoai trén may mai tron ngoai van nang, da mé}i_ va
phoi quay ngugc chiéu nhau véi van t6c V,, va V,,, dé thuc hién qua trinh cat got. Ngoai ra
phoi con dudc Iap trén ban may chay qua lai dé thuc hién qua trinh &n dao S.

- Hinh1.19.e: nguyén céng bao ngang, chuyén dong chinh do dao bao chuyén dong tinh
tién khir hot véi van toc v, Con phai thuc hién an dao S.
3/ Cdc dai luong ddc trung cda chuyén déng chinh va chuyén déng chay dao
D6i véi nhom mdy chuyén déng chinh 1a chuyén dong quay vong thi van toc cat duge
tinh theo cong thic:
T
=== (mmiph) (1.5)
10
Lugng chay dao dugc tinh theo céng thirc:

L
== (mm/vg) (1.6)

Trong dé:
~d - dudng kinh cla phoi hay cla dao (mm).

n - s6 vong quay trén phut cla truc chinh (vg/ph).

L - d6 dai chuyén déng clia dao(mm).

T - thai gian can thiét dé gia cong chi tiét tinh bang phut (ph).
D6i véi nhom mdy chuyén déng chinh |a chuyén dong théng thi van téc cit dugc tinh

theo cong thic:
V=—LT(m/ph) (1.7)
10°T

Lugng chay dao theo cong thiec:

B
S=— (mm/htrk
—7 (mm/htrk) (1.8)

Trong do6:
L - do dai chuyén dong clia dao(mm).
B - chiéu réng cla bé mat gia céng (mm).
n - s6 hanh trinh kép trén phat (htrk/ph).
1.4.2 Cac kiéu truyén dong cla may cit kim loai
1/Phén loai truyén déng cua mdy cat kim loai

Céc truyén dong clia may cat kim loai rat phong pha vé& chiing loai, két cau va da dang
vé phuadng thic, kich thudc. Nhung nhin chung c6 thé phan truyén dong trong may cit kim
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loaj thanh truyén déng cé phan cap toc do va truyén dong vo céap téc dob.

Truyén dan phan cap |a loai truyén dong c6 thé cho mét sé Iugng hitu han téc d6 cat
hay lugng chay dao, vi du nhu trén cac may tién T616 cd 12 cap toc do tir 44 + 1450 v/ph.

) 1"ruyé‘n dan vé.cép 14 loai truyg‘in dong cb thé cho mét tri s6 tc dd vdi lugng chay dao
bgt ky‘tror.lg pham vi bién déi clia tdc dd hay lugng chay dao cho phép clia may. Loai truyén
dan nay hién dugc diing réng rai trong may diéu khién sé CNC.

Cac truyén dan dugc dic trung bang cac ty sé truyén dong.

Ty s6 truyén trong may cat kim loai clia nhitng ¢d cdu dai truyén, xich, banh rang, truc

;if—génhlyiy, v.v...la ty s6 gilra s6 vong quay n, cla truc bi dong va n, clta truc chl dong, dugdc
y hiéu la i

. n,

=0 (1.9)

Trong truyén doéng banh rang c6: i= %
2

Z, - S& rang cla banh rang chi dong.
Z, - SO rang clia banh rang bi déng.
Trong truyén dong dai: i= 3—1
2
d, - Buang kinh cta puli chl dong.
d, - Buong kinh cta puli bj dong.

Trong truyén dong truc vit-banh vit: i =

N| >

k - S6 dau mdi cla truc vit.
Z - Sé rang cla banh vit.

N&u trong xich truyén dong clia mét may co nhiéu co cau thuc hién (n), thi ty s6 truyén
chung cia may bang tich cac ty so truyén cua timg ¢co cau riéng biét, nghia la:

= ey (1.10)

Ngoai kidu phan loai theo cdp téc do, con c6 thé phén loai theo mitc o tap trung cua
truyén dong dé la truyén dong tap trung va truyén dong phan nhém.

Hién nay, cac kiéu truyén dong tap trung va truyén déng phan nhém qua lac hég nén it
dung. Truyén dong tap trung: 1a diing mét déng co chung cho toan phan xudng. Truyén doéng
phan nhom: 1a dung mét déng ca truyén dan cho mét nhém may.

Chu yé&u sif dung hién nay la truyén dong riéng 1&. & loai nay mbi may cé nhiéu dong co
thuc hién cac truyén dong yéu cau (mét may ¢ thé c6 44 dong co).

2/ So dé déng cua mdy cat kim loai

So d6 bidu thi cach b tri tuong doi clia tat ca cac thanh Qhén trong tat ca cac xich truyén
dong dudc ggi la So do dong. Moi may cong cu déu co so do dong dac trung cla nd; can cuf
vao so d6 dong sé xac dinh dugc cac chuyén dong co ban cla may.

Cac ky hiéu qui udc theo bang 1.1 dugc ding dé thé hién so dd dong clia may.
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1.5 CAC CO CAU TRUYEN DAN TRONG MAY CONG cU
1.5.1. Co cau truyén dan trong hop toc do

1/‘ Co cau truyén dan vo cap dudc dung trong hop téc dé bao gdm cap puli cén dai det, cap
- banh ma sat, xilanh - pittdng, déng cd servo...

a. Co cdu dung puli cén
L F
|

Hinh 1.20 - Co cau truyén dan vo cap dung puli con.

_Trong co cau dung puli cén hinh 1.20 mudn c6 ty s6 truyén theo yéu cau chi can diéu
khién gat dai truyén sang cac vi tri tuong ing.

AT g;_; i I

b. Co cdu dung banh ma sat

AT

/

L/L

3 1
Hinh 1.21 - Co cau truyén dan vo cap dung banh ma séat

A\

Trong co cau diing banh ma sat hinh 1.21 muén thay ddi ty sé truyén chi can quay hat
con 1an s6 2, khi dé dudng kinh tiép xtc clia cac banh ma sat thay doi s& lam thay ddi ty s6 i.

¢. Ca céu dung xilanh - pittong

Hinh 1.22 — Ca cau truyén dan vé cdp dung xi lanh — pit tong
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__Trén hinh1.22 trinh bay so d6 ciia co cau truyén dan vo cép thuy luc la xylanh (4) va
pittdng (5). Trong s6 d6 ndy mudn thay déi tdc dd tinh tién cla pit tong chi can thay doi luu
lugng dau bang van tiét luu (3).

d. Co cdu truyén dan vo cép truc tiép sit dung dong co dién servo.
l) n. = T
I o

Ddng ca servo

Hinh 1.23 — Ca c&u truyén din vo cép dung déng co servo, cé s6 vong quay
thay déi theo yéu cau diéu khién

Co céu truyén din vo cap diing déng co servo hién duge (ng dung rdng rai trong dieu
khi€n CNC. D& ¢6 s6 vong quay clia truc chinh theo yéu cau chi can thay d6i cac théng so
diu khién clia ddng co dién servo (hinh 1.23). ‘

2/. Cac cd cau truyén dan phan cap
a. Co cau truyén d&n phan cap dang puli nhiéu bac

Co cdu truyén din loai nay thudng dudc sir dung trong hop toéc do cta may tién daon gian,
nd dugc trinh bay trén hinh 1.24.

D_ﬂu _J:’:":—ﬁ I

. -:,ZA
fe | ; chét i’rc
U
t i X = }Q} I
| !
Npc J' | |
RN L *—_\#— I
Z3

Hinh 1.24 — 1ruyén dan phan cap dung puli nhiéu bac

Tur dong co dién truyén chuyén ddng qua dai truyén co ty s6 truyén i, tdi truc L Tit truc 1
truydn qua puli 3 bac xudng puli 3 bac 16ng khong trén truc chinh II. Mun truyén chuyén
déng quay cho truc chinh 11 ¢6 thé theo hai duong: |

- Chay truc tiép (con goi 1a chay mot dau may), dong chét lam cho chuyén dong quay tir
puli 16ng khong trén truc 11 truyén qua chét 1dm quay banh rang Z, va quay truc chinh 11, dugc
téc dd cao tinh nhu sau:

Nre = Npc.lr- (1.11)
Trong dé i, - Ty s6 truyén cla puli ba bac
Nec- S vong quay clia dong co.
Truc I1 con goi la truc “Hacne", khi chay truc ti€p sé& quay truc 1II sao cho hai c3p banh

rang Z va Z khong an khdp vdi nhau.
Z‘Z Z4
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- Chay gian ti€p (con goi 1a chay hai dau may): rat chét ra, chuyén dong tir puli 16ng
khong trén tryc I qua c&p banh rang % (i3) t6i truc 111, qua cap %l (i,) t&i truc 1T ta dugc 3

2 4
toc do thap tinh nhu sau:

Nrc = Npg.lqipisig (1.12)

Loai hdp téc d6 nay don gian nhung tdc dé thap, chi phuc vu sita chita nhd, khoéng phu
hgp vdi trinh d6 ky thuat hién dai.

b. Co cau dung banh rang di truot.
Hinh 1.25 trinh bay so 36 dong cla loai hop té¢c d6 may tién ding banh rang di trugt.

n; z, Mz

).’ > H Z, L

_J- Z3 "' Z5 M
i
z, -

o
Ll.-l‘ n\”rc

5

Hinh 1.25 — Truyén dan dung banh rang di truot

N

e
o
g

i

J)C 3l 3J|C

: Z
23 4 2'5

Chuyé&n dong quay truyén tif truc 1 —> II —> III qua hai nhém banh rang di trugt:
- Nhém thit nhat gom khai banh rang di trugt hai bac Z,, Z, va hai banh rang ¢é dinh Z,',

Z,' 1an lugt an khdp véi nhau cho hai ty s6 truyén khac nhau ﬁ va é néi chuyén dong gilra
1 2
truclvall.

- Nhém thit hai gébm khéi banh rang di truot ba bac Z,, Z,, Z; va ba banh rang ¢6 dinh Z;,
Z,', Z: 1an lugt &n khdp véi nhau cho ba ty s6 truyén khac nhau % %“— va %5— ndi chuyén
3 4 5

doéng gitra truc If va II1.
Néu thay ddi lan luct cac cap banh rang #n khdp gida hai nhém banh rang di trugt trén

thi mot tri s& toc do vong quay cla truc I (n,) sé cho 6 trj s6 téc @6 khac nhau trén truc 11I:
Nrcqs Nycas ---» Nyee tiNh Nhu sau:

Z, Z _ & 7
nTC1=nl'Ej:-E§ nTC4_n|-'Z—-z-‘Z—-?
z, Z 7.z
nTCZ = nI.Z_z.Z_.: nTC5 - n[.Z_:.Z_i
Z, Z, .7, Z,
n =N.—.— n =N.—==.—
TC3 I 21 24 TC6 1 Zz 5
Tir d6 rat ra coéng thire tinh s6 tdc do trong may:
Z = P1Daseib (1.13)
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Trong do6:
Z - s6 toc do clia may
p; - sO ty s6 truyén trong mdt nhém truyén (banh rang di trugt) thir i.
Vi du, véi hdp tdc do trén hinh 1.25 ¢6 Z = p,.p, = 2.3 = 6 cap téc do.

Lo?i cd cau 1bé[1h rang di trugt nay dude dung rong rai trong cac may cat kim loai van
nang can thay doi toc do lién tuc va yéu cau nhiéu téc do khac nhau.

c. Ca cdu dung banh rang thay thé
Trén hinh 1.26 trinh bay so dé hop 8¢ d6 ctia may tién diing banh rang thay thé.

£C

Hinh 1.26 — HOp téc dd diing banh rang thay thé.
Xich truyén dong néi tir dong co dién qua dai truyén hinh thang tdi cap banh rang thay
thé E tdi c&p banh rang con lam quay truc chinh.

Phuong trinh xich dong:

Aeon (1.14)

Nrc = Npc-lgai-

Tlo

Muén thay d8i toc do ny¢ chi can thay ddi ty so truyén E

~ Trong méi may loai nay da co s&n nhiéu banh rang thay thé khac nhau dé dap (ing yéu
cau thay doi toc do cat. Loai hop téc 66 nay dung nhiéu trong may tu dong va may chuyén
dung.

1.5.2. Co cau truyén dan trong hdp chay dao

1. Co cau Norton (con goi la khdi banh rang hinh thap)

Trén hinh 1.27 trinh bay xich chay dao clia may tién dung cd cdu Norton. Xich truyén
déng dugde ndi lién tir truc chinh qua banh rang a, b, ¢, d t6i co cdu Norton va tdi truc vit dai
¢ réi truyén tdi dao. Chuyén déng truyén tir truc 1 —> 11 ¢ khodng cach A, ¢d dinh (hinh
1.28). Banh rang Z, di trugt trén truc 11 dudc gat 1an lugt tdi cac vi tri &n khép vdi cac banh
rAng Z,, Z,..... Z: cta khdi banh rang hinh thap trén truc 1 cho cac ty s6 truyén: %%A

.2, 2,
khac nhau.
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Banh réng
thay the B

-" e le]—d*'—/\/\j\%:;:r\
A o N =

Co cdu Norton

Hinh 1.27 — Hoép chay dao dlng co cau Norton
- A Z

Ao

Hinh 1.28 — Co cau Norton

Trong co cdu Norton banh dém Z, sé& lam nhiém vu ndi truyén dong gitta truc 1 va II: tit
banh rang Z, qua Z, dén Z,, khi banh rang Z, thay ddi (16n 1&én hodc bé di) thi banh dém Z,
phai quay hanh tinh xung quanh truc banh réng Z, bao dam sao cho ba banh rang luc nao
cling &n khdp véi nhau. '

2. Co cau then kéo

Ca céu then kéo thudng dugc sir dung trong hop chay dao cliia may khoan. Khéi banh
rang hinh thap trén truc | ¢é dinh, khéi banh rang hinh thap trén truc 11 16ng khéng. Khi truc 1
quay sé truyén cho bon banh rang trén truc 11 quay nhung chua lam quay truc 1. Muén tryuc I
quay phai rut then kéo dé & vi tri 1, 2, 3 hay 4 (hinh 1.29a). Then kéo ¢6 tac dung nhu mot
chét ¢d dinh banh rang vdi truc (hinh 1.29b). Truc I ¢6 m6t tri s6 vong quay n, sé dudc 4 tri s6
vong quay n,cda truc II.
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) Hir),h 1.29b trinh péy két cau clia co cau then kéo, trong dé6 1 la then kéo, 3 la 10 x0 |f'3.
luon day cho then kéo chui vao ranh then clia banh rang, quay banh rang 2 &n khép vdi
thanh réng sé keo cho then kéo 1an Iugt &n khép véi banh rang trong khéi hinh thap trén truc
I1.

D

n; - :
- e  —
! %—X X[ X|XF— 773 \;/)i’%g
7 N s
2

Il
N
w |
BN
I\
=
(0]
3
==
o
(@]
w
-~

%
/ AN
Yy z 7 AN
Z'3 24
a) b)

Hinh 1.29 — Cd cau then kéo
3. Co cdu Meandr (Méan)

Co cau Méan thudng duge dung trong hop chay dao clia may tién, phay ...C6 hai loai ca
cau Méan: co cau Méan truc tiép va co cau Méan gian ti€p.

Z; Z;
lnr
Z, Z, — — —
N\ _ — | —1 K B
PIEEsins UHEHI
F— Pttt — - —
— LT LTH LR " — - S [T H ] F
nEHEunEHEn — — T
Il .':';_E':J_LE'J_E | | - _“\ Z
' N = = Z;
HEaRHER R i\~ "z, %
i P ’ i
b4
5 ZS
a) b)

Hinh 1.30 — Co ciu Mé-an

- Loai thir nhat (hinh 1.30a)

Trén truc I ¢ 3 khdi banh rang hai bac nhu nhau. Mét khéi ¢é dinh vdi truc, con hai khéi
16ng khéng.Trén tryc 11 ¢c6 4 khdi banh rang hai bac nhu nhau, 13p 16ng khong. Banh rang Z,
trén tryc III di trugt 1an lugt &n khdp voi 4 banh rang 16n trén truc II cho 4 ty sé truyén khac
nhau. Truyén dan tir truc I, 11l theo dudng zich zac.

- Loai thit hai (hinh 1.30b)
Vé 1ap ghép va dudng truyén ciing giéng nhur loai 1, nhung ¢6 thém banh rang dém z,.
Truc banh rang Z, quay hanh tinh xung quanh truc banh réng Z; (gidng co cau Norton) bao
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dam cho banh rang Z, an khdp l1an lugt vdi moi banh rang to nhé trén truc Il cho ta nhiéu ty
sO truyén hon so véi co cau loai 1.

4. Co'cdu banh rdng thay thé (con goi la chac dau ngua)

Bé dam bao viéc thay doi ty so truyen cla cd cau banh rang thay thé dugc linh hoat khi

khoang cach gilta hai truc truyén déng c6 dinh, ngudi ta thudng dung ca ciu banh rang thay
thé chac dau ngua (hinh 1.31).

Derng truyén tur truc chd dong | qua banh rang thay thé a, b, ¢, d dén truc I11. Ty s6
truyén la:
ac
b d
Khi thay ddi inay me CO NGhTa 1a thay doi s réng a, b, c, d thi duong kinh banh rang sé thay

doi theo. Khoang cach giua truc 1 va Il 1a A, ¢ dinh. Do d6 st dung chac diéu chinh ¢é hinh
dau ngua dé dam bao an khdp ctia 4 banh rang a, b, ¢. d.

lihay the

Nguyén tac diéu chinh va két cau:

Banh rang b va ¢ 1ong khong trén chét 2 1ap vao chac 1. Hai banh rang nay co thé diéu
chinh dudc doc theo ranh 4 va ban than chac 1 ¢6 thé quay diéu chinh xung quanh truc banh
rang d (néi Iong buléng 3 ra). Nhu véy banh rang b, ¢ diéu chinh dudc vi tri truc nén bao dam
an khdp khi s6 rang a, b, ¢, d thay ddi (trong pham vi da thiét ké&). Ranh cong dam bao an
khdp banh rang a va b, ranh thang dam bao an khdp banh rang c va d.

aj\_

/ e ;E
c [1le
=

{1/ —

]|
N B
1 |x—

RN

A

DR
A

NS
‘1\\\\]

Hinh 1.31 — Co cau truyén dan dung banh rang thay thé
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5. Co cdu truyén dan vo cap vdi déng co dién:

_ Trén hinh 1.32 trinh bay hé théng chay dao vo cap sl dung dong co dién servo. Hé
thong nay hién nay dugc str dung rong rai trong chuyén dong chay dao cda may dieu khién
theo chuang trinh s6, n6 cho phép cung cdp Iuong chay dao bat ky trong pham vi cho phep.

Ban may

Déng co servo Truc vit

Hinh 1.32 — Truyén dan chay dao vé cap voi dong cd dién servo

1.6 CO CAU TONG HOP CHUYEN BONG VA PAO CHIEU TRONG MAY CONG CU
1.6.1 Co cdu téng hop chuyén déng trong may céng cu '

Ca céu t8ng hgp chuyén dong (con goi la cd cau hap thanh) dung dé phéi hop hai dudng
truyén dong cd téc dd khac nhau dén cing mot ca cau chap hanh. Trong trudng hop nay,
néu khong c6 cd cdu hgp thanh, truc quay clia dudng ra s& nhan hai t6c d6 khac nhau cung
luc va sé bi xoan gay.

C6 nhiéu loai ca cau hdp thanh, nhung trong may céng cu thudng diing nhét la cg cau vi
sai .

1/ Co cau vi sai.

Trén hinh 1.33 trinh bay co cdu vi sai dién hinh ding banh rang cén thuong dugc sif
dung trong may cat kim loai.

a. Hai dudng vao I va Il, dudng ra III:

Tinh ty S6 truy€n iy, nam bang cach tinh cac ty s6 truyén riéng clia timg dudng vao.

I 2 Vv,
x Vd
/rzz | Vi
— - Q -
z,| |
~
| Z4
|%X [ Q
z; | Z,
1
111

Hinh 1.33 - Tdng hdp chuyén dong

- Truyén tir 1 sang I11: coi banh réng Z, diing yén, theo hoa dé van téc:
1

, V
||-|1|=$:"2' (1.18)
I
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- Truyén tif I — III: coi banh rang Z, ding yén, ciing phan tich theo hoa dé van téc:

1
(1.16)

iIl - 2
b. Hai duong vao I va IIl, dudng ra II:

iy = 1 (luc nay coi nhu khép néi truc, va Z.=Z,) (1.17)
2 L o
by = 7 (coi banh rang Z, ditng yén) (1.18)

¢. Hai duong vao Il va Il, dudng ra I

(coi banh rang Z; dimng yén) (1.19)

1

(coi nhu khdp néi truc) (1.20)

—_ | b

_ Khi tc}jng hop chuyén déng vao cd cdu chap hanh phai chd y dén chiéu quay cla timng
thanh phan chuyén déng, thudng dé diéu chinh xich chi tinh riéng ré tirmg con dudng truyén
qua vi sai.

- Ky hiéu clia co cdu tdng hap chuyén dong hay ding trong cac so dé két cau déng hoc
trinh bay trén hinh 1.34.

e TH (o —— TH =

Vao
Ra
’ }

Hinh 1.34 — Ky hiéu co c4u téag hdp chuyén dong

2/ Cd cau banh ring thanh ring
Cd cau truyén dong banh rang - thanh rang dudc trinh bay trén hinh 1.35.

Hinh 1.35 — Tdng hop chuyén déng banh rang — thanh rang

Gia s banh rang vira quay tron xung quanh truc clla ban than vira tinh ti€én theo chiéu
mii tén T, nhu hinh vé&. Mudn thanh rang chuyén déng mét do dai |, theo mii tén T, phai tinh
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xem banh réng can quay mot tri s6 vong quay la bao nhiéu? Mudn vay phai tdng hop hai
chuyén déng ciia banh rang tac dung Ién thanh rang.

a. Xét truong hop bdnh réng quay tron, khéng tinh tién

Néu thanh rang tinh ti€n mét dé dai I, thi banh rang phai quay % vong (Z.t= d6 dai chu
vi vong chia clia banh rang).
b. Xét truong hop bdnh rang tinh tién, khéng quay

Luc nay thanh rang dimg yén, nhung vi banh rang Iii lai c6 nghia la phai I&n trén thanh
rang mot s6 vong quay khéng.

» n s o |
Vay truc banh rang IUi lai mét doan I, twang (mg vdi s6 vong quay khéng cua no la i
Téng hop lai nhu sau:

Thanh rang tinh tién  S6 vong quay ctia banh rang

.
I —(von
1 71 (vong)

|
0 - =2 (vOn
Z;t( 9)

) ' + .
Téng hop I, %(vong)

Dau + tly theo chiéu chuyén déng can téng hop.

1.6.2 Co cau dao chiéu

Trong may cong cu thudng ding cac cd cau co khi dé dao chiéu quay cla truc chinh hay

chiéu chuyen dong chay dao. Hinh 1.36 trinh bay mét s6 co cau dao chiéu co khi thudng gap
trong may cat kim loai.

Z — 22
! d Z Z‘z ¥
X ! * M \
— | — _
Zo a! I g
Zl /& N X N
1 LN\
R “ n %
a) b) c)

Hinh 1.36 — Mt s6 co cau dao chiéu cd khi



- Hinh 1.36a: co cau dao chiéu trén mat,phéng. Chuyén ddng truyén tir truc I dén truc I
;1Iua banh rang Z, hay Z,, Z, (dung tay gat dé thay doi) sé cho chiéu quay khac nhau trén truc

- Hinh 1..36b: co cdu dao chiéu gilta hai truc song song dung banh rang di trugt. Gat
banh r?ﬂg di truot hai bac sé gé hai dudng truyén tir truc I — 11, mot dudng truyén qua banh
rang dém Z, la dudng dao chiéu.

- Hinlz 1.36¢: co cau qéo chiéu gilra hai truc vuéng goc dung banh rang cén. Gat ly hap
M qua phai, trai sé co chiéu quay cua truc I1 khac nhau.

Trong mot s6 may cat kim loai can d3o chidu chinh xac va cé chu ky ngudi ta dung banh
rang .té hap (hinh 1.37). Banh riang C chd déng an khdp trong véi banh rang A va an khdp
ngoai véi vanh rang B clia banh rang 16 hgp. Banh rang C quay mot chiéu, ltc &n khdp trong
vc?i vénh rang A sé quay banh ring t6 hgp cling chiéu, khi an khdp ngoai véi vanh rang B sé
dao chiéu quay clia banh rang t6 hdp. Co cau nay dung nhiéu trong may gia cdng banh rang.

Hinh 1.37 - Banh rang t6 hop

1.6.3 D thi phuong trinh tdc dé cat va lugng chay dao
1/ Nguyén tdc Iap do thi téc dg cat n va lugng chay dao S
MBi may cAt kim loai co nhiéu tri s6 n va S khac nhau. Tuy theo chi tiét, dao cat, ..., ma
chon n va S thich hgp. Trén may ngudi ta vé san mot biéu do lién hé gita V, n, S, d, T dé
c¢ong nhan st dung may c6 thé truc tigp tim cac thdng s6 gia cong can thiétnhun, S ...
Cong thifc tinh toc do ¢4t va luong chay dao v8i may co chuyén déng chinh quay tron:
ndn
1000

V= (m/ph)

I
S=— (mmlv
- ( 9)

Trong d6:
d - dudng kinh ctia phdi hay clia dao (mm).
n - 6 vong quay trén phat cda truc chinh (vg/ph).
L - d dai chuyén ddng clia dao(mm).
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T - théi gian can thiét dé gia cong chi tiét tinh bang phit (ph).
Co6 hai loai d6 thi lién hé giira V, n, S, d: d6 thi tia hinh quat va do thi logarit.
a. Cach lap do thi tia hinh quat (hinh 1.38):

_ ndn
1000

pat: m=_" 5V =m.d 1.21
7000 ta cod m ( )

Nhu vay V la mot ham bac nhat déi véi bién s6 d. Day la phuong trinh duong thang di
qua gdc toa do. Bién ddi thong s n ta sé duge mot chum tia ny, Nz, ..., M.

Vi

Hinh 1.38. D6 thi tia hinh quat

b. Cach lap d6 thi logarit (hinh 1.39):

V= ndn - d=V.1000
1000 7n
Lay logarit hai vé:
Igd=|gv+|g(@) = y=Xx+b, (1.22)
T
d
tgt) §
318
do

Hinh 1.39 - D6 thi logarit
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Pay Ia phuong trinh du’dng thAng cat hai truc toa dé (ghi theo don vi log) va nghleng mot

géc 45°. Néu thay ddi n sé c6 cac b, khac nhau va biéu thi thanh mét ho dudng thang song
song.

2/ Nguyén tac tra dé thi

a. Do thi tia hinh quat hinh 1.38.

Céach tra do' thi: gia st chi ti€t co6 dudng kinh d, va gia cong vdi téc do V,, dong toa do

dugc diém M nam giita hai tia n,, va n. Chon n, 1a t6c do thdp d8 mé may sé bao dam cong
suat cat got.

, P thi nay khong chinh xac va kho tra, vi d tang thi 2 tia 1an can cang cach xa nhau. D8
kh&c phuc ngudi ta dling dé thi log.

b. Do thi log hinh 1.39.
Cach tra dé thi: biét d,, V,, déng toa dd dugc M va 1ay tri sé n (trén hinh 1.39 n= 80v/ph).

Ghi chu: ngudi ta thudng lap dé thi chung ca V, d, S, T dé c¢é thé tim ngay thai gian dinh
mrc clia may gia cong chi tiét do6. M4t khac khi tra bang c6 diém M — c¢é thé chon tri s6 n
(cta dudng trén hay dudi) nao gan véi diém M hon nhung khéng anh hudng nhiéu dén cong
suat may.
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CHUONG 2
MAY TIEN

2.1 CONG DUNG VA PHAN LOAI MAY TIEN
2.1.1 Cong dung cta may tién

May tién la loai may cat kim loai dudc ding réng rai nhat trong nganh ca khi cat got.
Thudng né chiém khoang 50+60% trong cac phan xudng co khi. Cac cong viéc chl yéu dudc
thuc hién trén may tién ren vit van nang la: gia cong cac mat tron xoay ngoai va trong, mat
dau, ta rd va cat rang, gia cdng cac mat khong tron xoay véi cac do ga phu trg.

174
=5
S S=-— S:—..w
a) b) c)
V —1
et W
v \ -
d) Dts o) Sl 9) S
v WAL T III IS4
/ S ,
= + e
h) k) 2//////1/ s

Hinh 2.1A - Cac nguyén cong chl yéu thuc hién trén may tién ren vit van nang

Hinh 2.1A trinh bay mét s6 nguyén cong dudc thuc hién trén may tién ren vit van nang:
tién tru - hinh 2.1.a; tién con - hinh 2.1.b; tién ren - hinh 2.1.¢; tién ranh - hinh 2.1.4; tién cat
dit - hinh 2.1.e; tién chép hinh theo mau - hinh 2.1.g; tién hét lung - hinh 2.1.h; tién mat
cau - hinh 2.1.i; tién tru mat trong - hinh 2.1.k.

2.1.2 Phan loai may tién

Co rat nhiéu can c( d& phan loai may tién. May tién co thé dugdc phan chia thanh may
van nang va may chuyén dung; hoac theo vi tri cla truc chinh: may tién dng, may tién cut;
hodc theo mic dd tu ddng hoa: may ban tu dong, may ty dong, may diéu khién sé CNC.

Trén thuc té thudng phan loai may tién thanh nhitng nhém sau day: may tién ren vit van
nang (loai trung, bé va cuc bé dé trén ban), may tién chép hinh, may tién chuyén dung, may
tién diing va may tién cut, may tién nhiéu dao, may tién Révonve, may tién nira tu dong va tu
ddng, may tién diéu khién s6 CNC, v...v.
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2.1.3 May tién ren vit van ning

Cac loai may tién ren vit van nang dudc st dung phd bién & nudc ta hién nay chl yéu
do Lien X0 ci vién trg gom cac may: 1616, 1A616, 1A62, 1K62 , 16K20 v.v...Nha may cd khi
trung qui m6 Ha N&i do Lién X6 ¢ gitp dd xay dung, hién nay ddi thanh Céng ty Co khi Ha
ndi da san xudt dudc cac loai may tién T616, T620, T630 trén cd s3 cac may cung loai clia
Lién x0 ¢, c6 cai tién don gian hon cho phit hdp vai diéu kién cong nghiép co khi Viét Nam.

May 1K62 (T620) la may dugc st dung rong rai nhat trong cac may tién hién nay &
Viét nam.

2.2 MAY TIEN REN ViT VAN NANG 1K62
2.2.1 So do két cau dong hoc may tién 1K62
1/ Tinh nang ky thuét cua may 1K62
Hinh dang chung va cac bd phan chinh cla may 1K62 dugc trinh bay trén hinh 2.2 bao
goém: bd phan cé dinh, bd phan di déng, bd phan diéu khién.

Bo6 phan ¢6 dinh gobm c6 than may dudc gan cé dinh vdi bé may bén phai va bén trai.
Trén bd phan ¢d dinh c6 I4p dat hdp tdc 36 va hdp chay dao.

B6 phan di déng va diéu chinh dudc gdm co hdp xe dao, ban dao, u dong cb thé truct
trén séng trugt cda than may, séng truct ngang cha u dong va ban dao.

B6 phan diéu khi€n gdm cac tay gat diéu khi€n, cac truc vit me dé tién ren, truc tron dé
tién tron...

Két c4u cua cum truc chinh dudc trinh bay trén hinh 2.1B.

Pai é¢ diéu chinh & trudc

_'_’_'7{:.\. . \'.". AR
N fr T
i s 2SN 2% %
L, Fad B P
o xé .[“ 5 N é : y
. 1 g N AN
=Y %
&‘ 8 oy 4 Con -] -
: 1:.15
—_— 4 —_— — = —_——t - — g — l— 4+ — 1M1 ~H - — H | = i
=T | [[_ H_ Ld con
L } DU N | IR N - ...‘_-_.__-.IL_- I 11 N = 1 mooc sé 5
Z.
. - I ¢ p AR SRR . -
e e : AL bk A~ O con lan hai da
Dar oc diéu chinh L e L 16 cén Y
cum 6 sau =2 - T T
N
e AN

Cum & bi dé chan

Hinh 2.1B — K&t cau cum truc chinh may tién 1K62



Cac tinh nang ky thuét chu yéu clia may 1K62
- Buang kinh 16n nhat chia phoi gia céng : $400 mm trén bang may, ¢200 trén ban dao
- - Khoang cach gitra hai mii tam, ¢ 4 ¢@ : 710; 1000; 1400 va 2000 mm
- SO cap t6¢ dé truc chinh ;. Z=23 |
- Gi6i han vong quay cda truc chinh : ny=12,5+2000 (vag/ph)

- C4t dudc cac loai ren :

Quécté t,=  1+192mm
Anh 24+2
Modun 0,548
Pitch 96+4

- Lugng chay dao doc : S,=0,67+4,16 (mm/vQ)
- Lugng chay dao ngang :  S,,= 0,035+2,08 (mm/vg)

- Bdng cd chinh : N,= 10 kW ; n4.,= 1450 (vg/ph)
- Bdng co chay nhanh : N,=1 kW ; ny,= 1410 (vg/ph)
- Trong luong may: 2200kG

Ngoai ra di kem theo may la cac trang bi cong nghé phu trg nhu la: luynet (gia dd), mam
cap 4 vau, mii tdm, u déng quay, cac banh rang thay thé v...v.

2/ S0 do két cau déng hoc cua mady 1K62

So doé két cau dong hoc clia may 1K62 dugc trinh bay trén hinh 2.3. Cac phuong trinh |
dong hoc co ban clia may bao gom:

a. Phuong trinh xich téc d6 may tién1K62:

NTe

Nge-iy = Ny lva/ph) — 0, = (2.1)
Ndc
Trong i, CO iy
b. Phuong trinh xich cat ren thuéng:
I 1 gredacrrdes-lgo-tr = 1, (Mm) (2.2)

c. Phuong trinh xich cét ren khuyéch dai doc :

1vgl’Tc lkd |clc ITT Ics gbt t ( ) (23)
d. Phuong trinh xich cét ren khuyéch dai ngang (ren mam cap hinh 2.4)

1vngc Ikd Idc lT'I' Ics |gb xd* tx2 p1 (mm) (24)

e. Phuong trinh xich tién tron an dao doc

Tvgre-lac-brr-les-Igo-1e-thanh rang banh rang 10 x 3 = S, (mm/vg) (2.5)
f. Phuong trinh xich tién tron &n dao ngang
1vgffc Idc ITT Ics lgo de = Sng (mm/Vg) . (26)
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1180

Iy

"

ics igb

ixd
Hinh 2.3 — So d6 két cdu dong hoc may 1K62

N
(D AN

Hinh 2.4 — Ren mam cip

3/ Pon vi dung trong cét ren trén mdy 1K62

May 1K62 c6 kha nang cdt dudc bén loai ren khac nhau thudc ren hé mét va ren hé Anh.
P& cat dugc cac loai ren Anh phai chuyén d6i chiing vé mot hé gdc chung 1a hé mét.

Don vj clia cac loai ren dudc biéu thi nhu sau:

- Ren quéc t&: budc ren dudce bidu thi bang t(mm).

. t
- Ren Modun: dac trung bang modun, ky hiéu la: m =P
' T
Péi ra budc ren tinh bang mm: t,.= =.m (mm). 2.7)
. =2 X L a ] ~ ] ’ < S 2514
- Ren Anh: dac trung bang s6 vong ren trén mét tac Anh (1), ky hiéu la: n= ——
tp
s e 2 P 25,4
Poi ra budc ren tinh bang mm: t.= Y (mm). (2.8)
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- Ren Pitch: dac trung bang s6 modul trén mét tac Anh (nghich dao ctia m do theo

254.

dan vi Anh, ky hiéu la: D,= 254 -
m tp

254.n

DGi ra budc ren tinh bang mm: t,= (mm). (2.9)

D

p

V& cong dung, ren Quéc té va ren Anh dudc dung cho cac méi ghép buldng, écu, vit,
v...v. Con ren Modun va ren Pitch dung truyén déng nhu truc vit, v...v.

2.2.2 So d6 ddng chia may 1K62

So do6 dong clla may 1K62 dudgc trinh bay trén hinh 2.5. Chuyén dong tao hinh trén may
tién 1K62 co hai xich truyen déng co ban 1a xich téc dd va xich chay dao. May dugc dan dong
bang mét dong co dién cd cong suat 10kW, vong quay la 1450 vong /phat. Trén may cé lap
dat mot dong co dién 1kW dé thue hién chuyén déng chay dao nhanh.

1/ Phuong trinh xich téc dé cua mdy 1K62

Pudng truyén tir dong co dién c6 cdng suat 10 kW dén truc chinh dugc thé hién trén hinh
2.6.

Phuang trinh xich téc do dugc thé hién:

29
56 47 22 22
¢)142 i ﬂ 88 88 27
Nae1(1450). 254 (I), 51 (1) 55 (”I) ﬁ (1v) 4_5 (V)a(\”) Ny+Ng= NygrNyps
39 38 45 45
38
50 36 65
C) —.— VI 2.10
() 24 38 43 (VD) ( )

£uong quay thuan Ly hgp ma sat

M \ ’ / ] Pudng quay nghich
/

—— [V L _ - _ ) ,
1 —
Tdong co 1 - v
Vi ! Budong truyén téc dé thap /

—-::—\Q

Purdng truyén téc dé cao
Hinh 2.6 — Cac duong truyén ctia hop téc dod

Theo tinh toan thi dudng téc do thap c6: Z,,;,= 2 x 3 x 2 x 2 = 24 téc do. Nhung do hai

khoi banh rang di trugt hai bac gilra.truc IV va truc VI chi cho 3 ty s6 truyén ( ly thuyét |a 2 x
2 = 4) vi c6 2 ty s6 truyén tring nhau nhu sau:
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22 22 1
8388 16

22 45 1
GE-E
45 22 1

45 4588 4
45 45 1

4545 1

Vi vay duong toc do thé'p cod: Zypsp, = 2 x 3 x 3 = 18 toc do, duong toéc do cao co:
Z.,=2 x 3 =6 toc do. DEé ndi tiép lién tuc tri s8 téc d6 thap va cao ngudi ta dat n,z=n,e. Do do
may chi con Z= 23 t6¢c d6 ( thay vi 18 + 6 = 24 t6c do).

2/ Phubng trinh xich cat ren thubng.
Xich cat ren trén may tién xuat phat tir 1 vong quay cla truc chinh va két thic bang dich

chuyén mot budc ren t, cla dao cat. So d6 két cdu dong hoc cla xich cat ren may 1K62
dugc trinh bay trén hinh 2.7.

1 vong truc chinh t,

~—JI0I=—

Igb

Hinh 2.7 - So dd két cau dong hoc xich cat ren
Phuong trinh téng quat xich cat ren:

tD
iic E
1vonch.idc.iTT.<i> i == 0 (2.11)
I 2541
DD
Trong do:
iy = 42 9—5 (ty s6 truyén cda cap banh rang thay thé 1) dugc dung dé cat ren Qudc
95 50
t& va ren Anh).
iy = %:—3 (ty 6 truyén cha cap banh rang thay thé 2) dugc dung dé cat ren
95

Modun va ren Pitch.
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D& cat dudc nhiéu budc ren khac nhau trong cling mét hé ren, trong hop chay dao dung
co cdu Norton (khoi banh rang hinh thap cd 7 banh rang) cé 7 ty s truyén, cat duge 7 budc
ren,  ty s truyén nay goi 1a i,. Khi co cdu Norton la chi déng, ky hiéu ty s6 truyén chl
dong la: i = ?g Khi co cau Norton [a bi dong thi ky hiéu la: ig,e=—= %9

cs n

Trong d6 Z.= 26, 28, 32, 36, 40, 44, 48.

Khi cat ren Qudc té' va modun thi bd Norton 1a chu déhg. Péng ly hap C,, banh rang Z,,
khéng an khdp véi banh rang Z,, (dudng truyén: IX - ly hop C, - XI - X - ly hgp C; —).
=4n _ 26 28 32 36 40 44 48
36 36'36'36 36 36 36 36
Khi cat ren Anh va ren Pitch thi boé Norton 1a bi dong. M&'ly hop C,, Z,s khéng an khdp
v8i Z,s, (dudng truyén IX khéng qua C, — X — Xl - khéng qua C,--).

Z, 262832 36 40 4448

Tat c& cac trudng hop cat ren déu phai truyén déng qua nhoém gédp bdi co cac ty so
truyén sau (hinh 2.8):

28 — 48
EE—l | \_//'G ' |
4548 8 — L
28 15 1 - 1] 2
Fr-riys 35 &
. _ 3548 4 U S ,
=738 35 1 [x x-—%— X1
4528 2 | — 15 & ,
. S
28 35 1 =
3528 1 e s |

Hinh 2.8 — Nhém truyén dong gap boi

Nhu vay vé nguyén tac khi cat mdi hé ren thédng qua hop chay dao ¢d 7 x 4 = 28 budc
ren khac nhau.

Khi ¢4t ren trai, truc chinh quay khéng déi con hudng chay dao phai ra xa mam cap, tuc
la truc vit me quay theo chiéu ngugc lai nhd co cau dao chiéu bang banh rang dém cé s6
.35 28

rang la 28 1,= 28 35"

a/ Truong hop cat ren qudc t&: ding cho cac mdi ghép buldng, écu, &¢ vit, v...v cb phuaong
trinh xich déng nhu sau:
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26
36
28
36
32
42 36

60 42 42 95 | 36
1o V) — (VI VID. -2 22 (X ' A
ot )60( )<35 29( , )95 50 (I1X) Ly hop C,(XI) v

2835 40
36
44
36
48
36

(Norton ch( dong= Zn .§)
36 28
18 15 '

— (X) Ly hop C,(X11) < ;‘2 > (X111) gg> (XIV) Ly hop Cyt,, = t, (mm).  (2.12)

35 28

Suy ra cong thic diéu chinh — t = Kgp.Z,.ig

b/ Trudng hop cat ren modun: dung cho truyén dong truc vit .v.v..., don vi do loai ren nay
l& m6dun, ky hiéu la m, trong do budc ren t,;= n.m:
8495
T 95'97
Phuang trinh xich cat ren:

26
36
28
36
32

42 36
60 42 64 95 36

VI ——(V VD). — . 22 (1X) Ly hop C, Z (X]) | 223
1grre 1)60( ll)<35 §>( )95 97( ) Ly hop C, Z,, (XI) "

2835 40
36
44
36
48
36
Z, 25

Norton chi dong= =% . ==
( ong 36 28)
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18 15
. o/ 45\ 45\ .. _
— (N) Ly hop C,(XI1I) < i > (XIH) 35> (NIV) Ly hop C,t,, = m.m. (2.13)
35 28

—> K1'Zn'igb = m.TC

= K ~ ’ N ? .
bat K, = — suy ra cong thic diéu chinh = m= K. Z,..i,
n

Ren quéc té va ren modun thudc ren hé mét. Ren hé Anh gém ren Anh va ren Pitch. Tuy
nhién viéc cat ren hé Anh van cé thé thuc hién dugc trén may 1K62.

¢/ Trudng hdp cat ren Anh: dung trong méi 1ap ghép buldng, écu... tuong tu nhu ren hé mét.

Trong ren hé mét thong s6 dac trung 1a budc ren t,. Trong ren hé Anh théng s6 dac trung
la K: s6 vong ren trén mét Inch (1 Inch = 25,4 mm).

25,4mm t_25,4mm

_) —_—

P K

, .. 42 95 ) 1 36, . ..
Banh rang thay thé: i;,=— .= ¢ cau Norton: — === (bi déna).
g Yy T 95 50 i = (bi déng)

Ccs n

K =

p

Phuang trinh xich cat ren:
36
26
36
28
36
42 32
1V9,Tc(v1)§9(vn)<42 %(vm).ﬂ.g—s.ﬁ?’?ﬁ 36 13528 1= 2% (044
60 35 28 95 50 37 35 25 36 28 35 K
28 35 36
40
36
44
36
48

(Norton bj dong = 28 36

257,
suy ra cong thiic diéu chinh — K= K. Zn._i.
i
gb
d/ Trudng hgp cat ren Pitch: dliing cho truyén dong truc vit trong hé Anh. Théng s6 dac
trung la De-s6 modul trong mét Inch:

Dot - 254mm

p

D, - 254
m
t
Vim== =D, = 2247
T tp
) B ~ . b4 95 . 1 36
Banh rang thay thé: i;;=—.— c¢6 cdu Norton: — = =2~ dé .
n g thay alrytee orton: - > (bi dong)

Cs n
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Phuong trinh xich cat ren:
36
26
36
28

36

60 42 64 95 35 37 28 f 36 \ 35 28 25.4.1
T VD ¢ (vu)<35 ﬁ W””'%'ﬁ'ﬁ'ﬁ'é@ ] o5 3 ek T TS (215)
2835 36
40
36

44
36

48

p

(Norton bi dong = gﬁ)
_ 25 Z,

Ta c6 cong thiic diéu chinh D, = K. Z,.. l

igb
3/ Phuong trinh xich cat ren khuyéch dai

Xich cat ren khuyé&ch dai dung dé gia céng ren nhiéu dau méi, ranh xoan dan dau, v...v
trén ca s8 khuyé&ch dai budc ren tiéu chuan lén 2, 8, 32 1an. Mudn tang budc ren cat duoc 1én
2 1an, 8 1an hay 32 1an, ngudi ta dung nhiing ty sé truyén khuyé&ch dai i, gitta truc V va truc
1V, gitra truc V va truc I11. Khi banh rang Z,, trén truc chinh an khép véi Z,, trén truc Vv, banh
rang Zg, trén truc 111 an khdp véi Zg, trén truc VII, sé co cac ty so truyén cla i, nhu sau:

=24 45 45 45
T 2745 45 45
54 88 45 45 _
gp=—.—.—.— =8
27 22 45745
Ikd3=ﬁ-@-@ ﬁ =32
27 2222 45
Pudng cét ren thuong: VI > VIl - VI - IX ...
Pudng cat ren khuyéch dai: VI >V - IV — Il - Xl - IX ...
T do c6 moét xich trung 1a : i, g,= | =04 45 88 45
rong do cO mc g 12 g™ g2 725 2245

a/ Khi cat ren modun khuyéch dai doc (vi du can khuyéch dai 1én 32 1an, i,4,=32)

Phudng trinh xich cat ren khuyéch dai doc:

. 60 . 64 95 Z
Tvgrme- (V1) iggs. Y (VID).ig(VII) 95797 (1X) Ly hop CZ.Z%.(XI).i —>
18 15
25 45> 48 o
7 (X) Ly hop C,(XIl X111 XIV) Ly hgp Cst,, = m.m 2.16
_)28()() y nop 4( )<?_§ ( )<§>( ) y P Usiyy ( )
35 28
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b/ Khi cat ren khuyéch dai ngang
Vi du, cat ren mat dau (ren dia) theo con dudng cét ren Anh t6i truc XIV khdng qua ly hgp

Cs ma theo cap banh rang %Z— vao truc tron — xe dao — vit me ngang.

35 37 28 36 35 28
1 arterlias (VID.igq (VI —————XI——XII—XIV—XIV
giT ks (VID).igg (VIII). iy, (IX). iy . 373525 44 ( )28 35( ) ( )4 ( )—>
.. 28 20 4 36 40 61
Cs trai » — (XV) truc tro — = ho C,. 1= t(mm 217
c 956( ) truc tr n(XVII) 58 . Ly hop vau 20°37° 851 20 ™ o(mm) )

Luu y: Tay gat chon budc ren phai dat d vi tri AC, thuong trong may cho 2 budc ren

AC= T/ va .

4/ Phuong trinh cét ren chinh x&c: dudng truyén phai la ngan nhat (TC - VI - VII)
Tgre-lea-TrCorang(Z2s VA0 KNOP)Cyy504(Z;5 VAO khép)Cdréng(ZQB vao khdp).t,,=t, (2.18)
Muén thay d&i budc ren phai tinh lai ty s6 truydn banh rang thay thé :

5/ Cat ren mat dau

Ren mat dau dudc s dung dé gia cong dudng xoan Acsimet trén mam cap ba vau... Khi
dé dao tién chay hudng kinh nén khéng dung truc vit me doc, khéng qua li hgp siéu viét, vao
truc tran — vao hop xe dao rdi tdi truc vit me ngang ¢ t.= 5mm.

6/ Tién tron

Day la nguyén coéng chiém nhiéu thdi gian nhat trong thai gian phuc vu cla may tién.
- Phuong trinh xich ddng cia nd nhut xich cat ren nhung khdng qua truc vit me ma di qua li hop
siéu viét rdi d&n hdp xe dao. Lugng chay dao doc bang 0,7+ 4,16 mm/vong.

Trén may 1K62 cb tién tron chay dao doc va tién tran chay dao ngang (diing dé khoa
mat dau, cat dat...).

Xich tién tron truyén dong theo con dudng ren quéc & qQua iy, = 2—2 nhung dén truc XV

(khdng dong ly hgp C;vdi truc vit me) truyén qua c3p banh rang % (banh réang 56 bén trong

cé ly hop siéu viét) xuéng truc XVI (truc tron), qua % g—g dén truc vit K=4 — banh vit 20
rang lam truc banh vit quay tron. Truyén déng bat diu chia 1am 2 nga: theo nlta bén traij truc

banh vit 20 diing dé tién chay dao doc, nlra bén phai tién chay dao ngang.
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Long khéng

XX1l

Z=40

Hinh 2.9 — Chay dao doc thuan va ui qua banh rang dém Z45

40(phia trudc)
37

Chay dao doc: tu truc banh vit Z20 (XVIIl) qua cap banh rang (banh rang

37 16ng khong) déng ly hap truyén chuyén dong vao truc XX, qua cap banh rang % tGi banh
rang Z10 — thanh rang m=3, ban xe dao chay doc hudng vao mam cap (chay thuan).

Muén chay dao doc Iui vé, dudng truyén qua banh rang dém 45 theo hinh 2.9. T banh
rang 40 (phia sau) trén truc XIX truyén qua banh rang dém 45 t&i banh rang 37 trén truc XX,
doéng ly hop, chuyén déng quay truyén qua cap banh rang Jé% tdi banh rang Z10 — thanh
rang m=3, ban xe dao lui.

Chay dao ngang: dudng truyén giéng nhu chay dao doc truyén theo nlta bén phai hop

xe dao i cac cap banh rang 2—?% roi dér. vit me ngang t,= 5mm.

~ Chay dao nhanh: may c6 déng co dién chay dac nhanh N= 1kW, n= 1410vg/ph truc tiép
lam quay nhanh truc tron XVLI.

7/ Cat ren khong tiéu chuan

Khi yéu cAu c&t mot budc ren ma trong tiéu chudn khong cé, vi du, can cat ren Quac té
vGi budc ren phi tiéu chuan 3,25 mm.

DUng bd banh rang thay thé %.2—3 dé cit budc ren 3,5 mm. D& cat budc ren 3,25 mm

can phai dung iy mdi .

42 95, 325 _ 42 13 _ 39 42

R b T

Dodo:in={g5-50" 35 50 14 42 50
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Vay mudn cit dugc budc ren khéng tiéu chudn 3,25 mm phai ché tao thém maot banh
rang Z39 dé co ty s6 truyén 1a % khi dé gia thanh sé cao hon so véi c3t cac budc ren tiéu
chu&n.

8/ Cdc ty s6 gan dung khi tinh todn diéu chinh mdy tién

Khi tinh toan didu chinh may tién cat cac budc ren qui ddi khéng phu hdp vdi tiéu chuan
theo hé mét, phai lam tron cac ty sé truyén dé thuan tién cho viéc lua chon banh rang thay
thé. C4 hai tri s6 phai qui ddi va lam tron thudng gap 1a: Tri s6 n va tri s6 25,4.

a. Tri s6 = day Ia tri s6 thudng gap khi cat ren modun. Nén I8y cac ty s gan ding nhu
sau:

(47 127 47 127
380 5 20 95
12.127

97.5
19.21 25 47 157
(127 2217 50

ﬂzj

b. Tri s6 25,4: day la tri s6 phai tinh khi cat ren Anh va ren Pitch. N6 tudng duong vdi cac
ty s6 gan dang nhu sau:
(1600  40.40
63 7.9
432 18.24
17~ 17
330 11.30
13 13

127
—(0,0
[ 5 (00)

(0,12)

(0,45)
254 = 4

(0,61)

Bang 2.1 Cho cac gia tri ty s& gan dung thudng dugc st dung khi diéu chinh cat ren may
tién.

Badng 2.1 Céac ty s6 gan dung thudng dugc st dung khi diéu chinh cét ren may tién

n
25,4 n m 254.n
127 22 47 22.127
20,0 =2(0,4 ———(0,01
g (0.0 —(0.4) 295001 -5 (0.4)
18.24 33.27 5.19 21.19
- 0,45 ===’ (0,07 =7 (0,1 <1y
(0.45) 25.11( ) 32.24( ) 5 0.09)
40.40 19.21 12 10.17.23
: 0,12 —< (0,04 “<(0, 10.17.25
7.9 0.12) 127(. ) 97(0 21) 7.7 0.01)
11.30 8.97 225 27.65
0,61 —~ (0,03 229 04 £l
13 0,61 13.19( ) 7.127( ) 2.11 ©0.3)
13.29 23 30.125
270,02 2~ (0,23
~4.30 0.02) 6.31( 23) 47 (O'“_)
iﬂ(o,ooooe)
113
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2.2.2 Cac cd cau dic biét cia may 1K62
1/Co cdu Norton

‘ Cd cau Norton bao gébm moét sd banh rang lap ké ti€p nhau theo dang hinh thap
(hlnhZ.jO) trén truc (I). Truyén ddng dudc dua tdi truc (I) qua banh dém Z36. Banh rang
trung g|an1225 an khép vai banh rang di trudt Z28 dugc 1ap trén khung (1). Khung nay c6 thé
dich chuyén quanh truc va doc truc (I1).

Khi can cho banh rang Z36 #n khdp vdi mét banh rang nao d6 cla khéi Norton thi xoay
khung (I) mét goéc, dich chuyén doc truc dén vi tri can thiét va dua banh rang Z36 vao &n
khdp vdi banh rang trén khai Norton. Truc (I) c6 thé 1a truc chli ddng ho3c bi ddng. Khéi banh
rang hinh thap trén may 1K62 I&p 7 banh rang (Z,= 26, Z,= 28, Z,= 32, Z,= 36, Z= 40,
Z~=44, Z,= 48).

_ Kich thudc cla cd cdu Norton nhd gon, tuy thuc hién nhiéu ty sé truyén nhung dé cing
vimg khéng cao.

. Z,25 Z, 2y 2, Z5 Zs 7 7
In = %E \-l-q_{ Z 7
(1) x| [ x| x| < = '

| ; 7=36
=25

L f
”
- —l -

> e
<1 |IIT e Z=25
LU A7)

z=28 . Z=28

®

Hinh 2.10 — Co cau Norton
Z,= 26, Z,= 28, Z,= 32, Z,= 36, Zs= 40, Z;= 44, Z,= 48. .

2/ Co cédu dai 6c b6 doi

D& dam bao dod chinh xac khi cat ren, xich truyén dong khéng di qua truc tron ma dung .
truc vit me c6 budc ren chinh xac. Khi tién trdn phai cat mai lién hé cha truc chinh vdi ban
dao qua truyén déng clia vit me vdi dai 6c, ngudi ta diing cd cau dai 6¢ b8 d6i nhut hinh 2.11.

Hép xe dao
(4) (6)
(5)
(3)

Hinh 2.11 — C0 céu dai 6c b8 doi
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Khi chay dao bang vit me, phan (1) va (2) clia dai 8¢ b8 déi dugc &n khdp chat vao vit
me nhd tay quay (3) xoay dia (4) dua hai chét (5) mang hai nlta dai 6c di dong trong hai ranh
dinh hinh (6) ti€n gan nhau. Khi tay quay (3) quay theo chiéu ngudc lai, dai 6c md ra, giai
phdéng hép xe dao khai truc vit me.

Ren clia vit me va dai 6¢ |a ren hinh thang va lun c6 cd cdu dé khir khe hd cha ren .
3/ Ly hop siéu viét

& may tién 1K62, chuyén déng chay dao nhanh dugc thuc hién bing déng ca riéng. D&
truc tron c6 thé thuc hién chay dao nhanh dong thdi vdi chuyén déng chay dao doc va chay
dao ngang ma khéng bj gay truc do ¢6 tdc dd khac nhau, trén may ¢b dung ly hgp siéu viét
IAp trén truc tran XV (hinh 2.12a).

Co cau ly hop siéu viét bao gém: vé (1) dudc ché tao lién véi banh rang Zs dé nhan
truyén ddng tir hdp chay dao. Lai (2) quay bén trong vo (1) ¢6 xé 4 ranh va trong tifng ranh
co dat con 13n hinh tru (3). M&i con |an déu c6 16 xo (4) va chét (5) ddy n6 ludn tiép xuc vdi vo
(1) va I5i (2). L&i (2) dudc I3p trén truc XV bing then,

2=28
Tu dong co
—_— = XV i

Tir déng | chay nhanh

cd chinh \\
).4' Xvil  Truc tron
2=56 ;
Ly hop siéu viét ﬂ:l]]'[h‘
N=1kW

n=1410 vg/ph

Hinh 2.12a - Ly hop siéu viét cia 1K62

Khi chay dao, khéi banh rang cd hai ty so truyén g—g— lam cho vd (1) quay theo chiéu

ngudc kim déng hd. Do ma sat va Iuc tac dung cla 16 xo (4), con 1an s& bj ket & chd hep gitra
vo (1) va 16i (2). Do dé 16i (2) s€ nhan chuyén dong chay dao truyén cho truc tron XV. Truc
tron nay sé quay cung chiéu va cling van téc goc véi vo (1). Khi v (1) chuyén dong theo
chiéu kim déng hd, con 1an (3) s& chay dén chd rdng gilra vo (1) va 16i (2). L&i (2) qua then sé
cung vdi truc tron XV ding yén, xich chay dao bi ngat. Mudn cho truc tron XV chuyén dong
theo chiéu nay phai cho khdi banh rang Z,,-Z,, trén truc XVI vao khdp vdi banh rang Z, 1ap
8 dinh trén truc tran XV ngoai ly hgp siéu viét. Truyén ddng nay con ding dé cat ren mit
dau.

Khi chay dao nhanh, truc tron XV nhan chuyén dong tir dong co BC, (N= 1kW) iam [5i
(2) quay nhanh theo chiéu ngudc kim dong hd. Lac nay vé (1) ciing van nhan chuyén déng
chay dao theo chiéu ngudc kim dong ho, nhung van téc cham hon 16i (2). Do d6 cac con Ian
(3) déu chay dén vi tri rong gilta v6 (1) va 1i (2). Xich chay dao bi cat dit va truc tron duge
chuyén déng véi tdc do nhanh. '
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4/ Co cau an toan ban xe dao

Khi tién tron, d€ dam bao an toan cho may cé 13p cd ciu an toan trong ban xe dao. Co
cau nay dat trong xich chay dao tién tron, né sé tu dong ngat xich truyén ddng khi may lam
viéc bi qua tai hoic gap su cé k¥ thuat.

Cd cau phong qua tai dudc trinh bay trén hinh 2.12b . Khi héy qua tai lam cho 16 xo bi
nén lai, ly hgp M, bj tach ra va ngat dudng xich chay dao.

Truc tron 3 E-cu diéu chinh
| k=6
AAAA e -
'ATara =/ a_
= | z=20

Hinh 2.12b - Co c4u an toan phong qua tai may 1K62
5/ Chac diéu chinh

Dé diéu chinh lugng chay dao thich hdp vdi timg chi tiét gia cong khac nhau, may 1K62
dung chac diéu chinh (1) dé I3p cac banh rang thay thé a, b, ¢, d, nham thay ddi ty sé truyén
irr. Chac (1) 13p 16ng khong va cé thé quay mét géc nhat dinh trén truc X theo ranh dan
hudng trén chac (hinh 2.13). D& dam bao an khdp cla banh rang ¢ va d, truc quay cla banh
rang ¢ va b ¢6 kha nang di chuyén doc theo ranh dan hudng xuyén tam cla truc IX. An khép
cta banh rang a va b dude dam bao nhd chac diéu chinh cé thé quay xung quanh truc IX.

Nre
(3)
icd

a ]

mis 1 + Réanh dan hudng

11 » a Ranh thang dam bao &n
— ; khép c va d, ranh cong

dam bao an khdp avab.

el I (1)

—X|—=—=—® H0p chay dao

Hinh 2.13 - Chac diéu chinh clia may 1K62

2.3 MAY TIEN REN VIiT VAN NANG T616 (1616)

May T616 |a san pham dau tién clia Nha may Cong cu s 1 Ha Noi. Hién nay loai may
nay c6 mat hau hét trong cac phan xudng cd khi ctia Viét Nam.

2.3.1 Tinh ning ky thuat cia may T616

Hinh dang chung va cac b phan chinh cha may T616 dugc trinh bay trén hinh 2.14 va
bao gdm cac bd phan cd ban sau: bd phan ¢d dinh, bd phan di déng va diéu chinh, bd phan
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diéu khién.
BS phan cé dinh gém c6 than may dudc gan ¢é dinh vai bé may. Trén bd phan cd dinh
cé |3p dat hop toc dé 2, hop chay dao 3 va hdp truc chinh 1.

Bo phan di déng va diéu chinh duge gom cb hdp xe dao 5, ban dao 6, u déng 7 cb thé
truot trén séng trugt ca than may, séng trugt ngang cla u déng .

B6 phan diéu khién gém cac tay gat diéu khién 10, 11, 12, 13, 14, 15, ..., cac truc vit me
dé tién ren 27, truc tron 26 dé€ tién tron...

Ngoai ra di kém theo may 1a cac trang bi céng nghé nhu 1a: luynet, mam cap 4 vau, mii
tam, u dong quay, cac banh rang thay thé...

Mét s6 tinh nang ky thuat cta may

- Budng kinh I6n nhat cla phdi gia céng :  $320 trén bang may, $160 trén ban dao

- Khoang cach gitra hai mi tam : 750 mm
- 86 cép tée do truc chinh Z=12
- Gidi han vong quay cla truc chinh : N..=44+1980 (vg/ph)
- Cat dugc 3 loai ren ;
Quécté t, =  0,5:9mm
Anh 38+2/1"
Modul 0,5+9n
- Lugng chay dao doc : S4= 0,06+3,34 (mm/vg)
- Luong chay dao ngang : Sng= 0,04+2,47 (mm/vg)
- Béng co chinh ; N,= 4,5kW ; n,,= 1445 (vg/ph)
- Trong lugng may: 1200 kG

2.3.2 Sa do déng cua may T616

So do'dong clia may tién van nang T616 dugc trinh bay trén hinh 2.15. Chuyén déng tao
hinh cta may T616 co hai xich truyén co ban la xich t6c dd va xich chay dao. May dugc din
déng bang déng co dién c6 cong suat 4,5 kW. Hop truc chinh st dung cd ciu Hacne dé
giam téc do.

1/ Phuong trinh xich téc do cua may T616

Puang truyén ddng dugc xuat phat tur dong ca dién c6 cong suat 4,5kW dén truc chinh.
Phuang trinh xich toc dé dudc biéu dién nhu sau:

21
2 g; 200 27(\’)17
. 7
naezg D70 II< ) (IT0) )50 ( 63° "58 N (VI) = npeptnrer,  (2.19)
ﬁ Z27"\"1
33
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2/ Phuong trinh xich chay dao

XI'C’h Ch?y dzﬂa.o clia may T616 ding banh rang di trugt cho nhom ca sé va co cau Mean
¢cho nhom géap bdi. Phuong trinh xich chay dao dude bidu dién:

39 52
3926
25 26 52
55 a.c Py
1V,R(VI)<i ) (VIT) == (VIII) xy/ 52 26
35 85 52 39 52 26
26 39 26 39 26 52
523952 39 52 26
39
o (XD =t
-~ (2.20)

24 25
39 XI) 25 EMS (XIV)%(XV)14X2 = Sdgc

o

39 a5 38 47
M, —(XV)—.t, =S
-47( )13 x2 ngang
ac_ 8085 onquscts
b'd 6545 U
ac 87 60 .
—.—=—.— ren modun
bd 30 45
E.E:@.E ren Anh
bd 45 Z

v8i Z =95, 75, 55, 70, 90.

Trong may tién T616, khi diéu chinh may can chid y cac dic diém sau :

+ Nhom cd s3 dung cac banh rang di trugt cé6 médun khac nhau.

+ D& cat dudc cac loai ren phai ding nhiéu banh rang thay thé gém:

Loai m= 1 c6: Z= 45, 55, 69, 70, 75, 90, 95 va 127 dung cho ren Anh
Loai m= 2 c6: Z= 30, 45, 60, 65 va 87 dung cho ren quéc t& va médun.

+ Khong thé cat dugc cac budc ren chinh xac vi khéng c6 cd ciu dé thuc hién truyén

doéng truc tiép tir nhdm banh rang thay thé di thang dén truc chinh.
2.3.3 Cac co cau dac biét
1/ Co'cdu quad tai (co'cdu an toan) .

Nh&m bao vé may khi chay dao doc hay dao ngang, trén may T616 c6 dung cd céu an
toan (hinh 2.16) dé tu dong cét xich chay dao khi bi qua tai.
Nguyén ly lam viéc cla co cdu qua tai:

Trén truc tron X1 1&p 16ng khéng truc vit (1) ludn &n khdp vai banh vit Z,;. Mot dau cla
truc vit &n khdp véi ly hop vau (2). Khi lam viéc binh thu'c‘jng,oluc 16 xo0 (3) ludn day yién’pi (4)
ty sat vao mat con cta cang gat (5) lam cho cang gat ludn day vahc}p Vau (2) an khdp vdi mat
vau clia dau truc vit. Luc nay truc vit (1) sé quay va truyén chuyén dong cho banh vit Z,s. Khi
qua tai, P, s& thang Iuc 16 xo va ddy ly hop vau (2) sang phai, dau vat nhon cla cang gat (5)
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sé truot I&n phia trén cla vién bi, tach rdi hai mat vau, xich chay dao bij cit dat. D& 1ap lai xich
truyén déng ding tay gat (6) d& dua mii vat nhon clia cang gat (5) vé vi tri cii. Vit (7) dé diéu
chinh luc cla 16 xo, qua d6 diéu chinh luc phong qua tai.

(6)

7ei5 e &l

/2
Cﬁpx _ _(5)

Hinh 2.16 — COd cau qué tai clia may T616

2/ Co céu Mean

Co cau Mean c¢6 hai loai:

Loai truc ti€p (hinh 2.18) nhu nhém gap bdi trong may T616 (hinh 2.15). Loai nay cing
vitng nhung ty s truyén bang % tdng s& banh rang. Do d6 néu can ding ﬁ’/ s& truyén nhiéu
tir 6+-8 thi chi€u dai truc 18n, kém cltng ving.

Dé dap ung ty s6 truyén In tir 6+-8 diing loai gian ti€p (hinh 2.17), cé 14 banh ring tao
dudc 8 ty sé truyén.

palp e e
Zz\_ __ __ __
(X% — s —
|| __ __ __ Z1=222
Z,=7
z - - ] 2 0
1\\ - 1 - (p: Q:Z
a4 AL AL H Z,
il ks
| Ezz_,_ izz_,.. izz_._ Ezz
= B
zﬁh o
(1) -§ E § § § i
JC_/ 2 & “@ © 7 @
(1)

Hinh 2.17 — Cd ciu Mean loai gian tiép
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Nguyén tic lam viéc clia co cau Mean la [3p cac khéi banh ring hai bac ké ti€p nhau.
Chi can ¢6 dinh banh rang dau tién Z, trén truc 1. Day ciing la nhudc diém cd ban cla cd cau
nay. DU chi can diing mét ty s6 truyén nhung tat ca cac banh riang déu quay léng khong, gay
on va mon.

Diém giéng nhau ctia hai loai nay la: déu c6 banh rang Z, Iap then hoa véi truc I va di
trugt trén truc nay. Ca hai loai déu cé: Z,= 2Z,; Z,=Z,; ¢ = 5—1= 2. Nghia la né thyc hién mét

2
day ty s6 truyén 1a cap s6 nhan c6 cong sai ¢ = 2. Su khac nhau cla chang la: loai gian tiép
co6 I4p thém banh ring dém hanh tinh Z va loai truc ti€p c6 2 banh rang cb s6 rang Z; &n
khdp vdi nhau.

Z3 Z3 Z3

22\\ __‘ -)ﬁ_ _,L_"—
Ol W oudr Z1=2Z,
Z,
| " ] = — =(p=2
21\ 22
" - — — Ly=12,
(ITH — — B I
i - -
Zy T Zy T Z3 T
(- : ; ;
— i 1 i
Zo ! | | i
(1) (2) (3) (4)
Hinh 2.18 — Cd cau Mean loai truc tiép
a. Cach tinh toan ty sé truyén loai gian tiép (hinh 2.17)
0
y. = 22 2y £ _ 2 Z1=22} Z, _1
T 207 "2y 212 \Z1) 2o 1
1
yoZ2 2 2 =(Z_2]Z_2=1
2202 "Zy Zy) 20 2
\2
w=22 22 Lo 2y £ _[Z_Z Z 1
747217202 Zg Z1) 'z 4
Z )2
L2222 Z2 23 2 =[Z_2 Z 1
YU 72472472072 2 Zy) 2y 8
n-1
U=. o e _(Z2| 22 (2.21)
" Z Zg
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b. Céach tinh toan tysé truyén loai truc tiép (hinh 2.18)

0
u = 22 Z4 _{Ef Z2 1
1 S .
U=Z2 23 22 Z1 :Z_2_1_Zl :1
Y 2y23724 2 \Z1,) <o 2
2
u3=22 Zs Zy Z3 7y 2, (Z, Z; 1
Zy 23 24 Z3 24 Zy LZ1) Zg 4
..... -
W= —[i_Zj 2 (2.22)
1 0

3/ Co c4u Hacne

Hép truc chinh may T616 st dung cd cdu Hacne dé giam téc do. Cac banh rang Z,, Z,,
Z, va Z, déu 13p trén cac truc 8ng. Truc 6ng (1) nhan truyén dong tif puli dai truyén va long
khéng trén truc chinh. Truc &ng (2) cé thé di ddng trén truc 1. Truc éng (3) 1&p chat trén truc
chinh.
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Hinh 2.19 - Co cau Hacne trong may T616

o] 2]

kijl

& vi tri nhu hinh 2.19, truyén déng tif puli-dai truyén qua cac ty sé truyén 35—3 dén
2 24
tryc chinh d& thyc hién céc tdc do thap. Néu gat ly hap L sang trai, banh ring Z, sé ra khdp
vdi banh rang Z, va vao khdp vdi ly hap rang L néi lién truc dng (1) véi tryc 8ng (3), thuc hién
cac toc do cao. '

Cd céu nay thuc hién giam téc truc chinh dé dang nhung d cing vimg kém va két cau
cong kénh,

2.4 MAY TIEN REN VIT VAN NANG 1A616

May tién 1A616 dudc cai tién tir may tién 1616. Két cau vitng chic, hop chay dao thay
cd cdu Mean bang banh réng di trugt, trong ban xe dao thay ly hgp ma sat béng ly hop vau...
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Hiph dang chung va cac bd phan chinh cia may 1A616 dugc trinh bay trén hinh 2.20 va
bao gc")m? cac bd phan ca ban sau: bo phan c§ dinh, b6 phén di dong va diéu chinh, bd phan
diéu khién. Bi kem theo may Ia cac trang bi cong nghé nhu la: luy net, mam cap 4. vau, mai
tam quay, cac banh rang thay thé...

2.4.1 Tinh ndng ky thuat cia may tién ren vit van nang 1A616

- Budng kinh 16n nhat clia phéi gia cong : $320 mm trén bang may, $175 mm trén ban
dao '

- Budng kinh 16n nhat clia phéi thanh chui qua 16 truc chinh $34 mm

- Khoang cach gitta hai mai tam : 710 mm

- 86 cap tdc d6 truc chinh Z=21

- Gidi han vong quay cta truc chinh : Nr.=11,2+2240 (vg/ph)
- 86 cap chay dao doc va dao ngang : 21

- Gidi han lugng chay dao doc va ngang : 0,08:2,64 (mm/vg)

- Cat dudc cac loai ren :
Québc té t, = 0,5+6mm, cat dugc ren khuyéch dai véi i"™* = 8
Anh 48+2,5/1"
Modun 0,25+3n

K - cat duge ren chinh xac nhd cac ly hdp rang néi thang tUr truc XII qua
Xl sang XVII t8i truc vit me.

- Cong suat ddong ca chinh : N= 4,5 kW
- S6 vong quay dong co chinh :  ng= 1440 (vg/ph)
- Trong luong may : 1400 kG

2.4.2 So d6 dong may 1A616

Sa d6 doéng cla may tién van nang 1A616 dugc trinh bay trén hinh 2.21. Chuyén déng
tao hinh cia may 1A616 cling gom c¢d hai xich truyén co ban la xich t6¢c d6 va xich chay dao.
May dudc dan dong bang ddng co dién cb cong suat 4,5 kW. May tién ren vit van nang
1A616 duoc cai tién tir may 1616 nén u truc chinh la cd cau Hacne giéng nhu may 1616. Hép
tdc do, hdp chay dao gém i va iy, déu dung banh rang di trugt nhu hop téc do va iy, clia may
1K62.

+ 86 vong quay nhd nhat cla truc chinh la:

135 14 14 174 34 20
= = = 2 7 0.985.27 Z= < 11,2 (vg/ph 2.23
h 1440'168 0,985 55 44 174 68 80 (vg/ph) (2.23)

+ S0 vong quay I6n nhat cla truc chinh la:

n,i= 1240139 0985 41 31 174 985 ~ 2240 (vg/ph) (2.24)

168 26 25 174
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2.5 MAY TIEN HOT LUNG
2.5.1 Cong dung va so do két cau dong hoc
1/ Céng dung cua mdy tién hot lung

May tién hét lung 1a may tién chuyén dung, dugc s dung dé hét lung dao phay
modun, dao phay 1an tru, dao phay lan truc vit...Buong cong hét lung 1a mét phan cda dudng
x0an Acsimet nham tao ra géc sau clia dao cét. Vi vay 1udi cdt clia dao tién hét lung phai cb
qui dao chuyén déng theo dudng xoén Acsimet.

Phuong trinh clla dudng xoan Acsimet:

0=A.¢ (2.25)
Trong d6:

p - ban kinh (toa do cuc)

@- goc quay

A- hé so

Dé tao ra dudng xoan Acsimet can phai phdi hgp hai chuyén déng: chuyén déng quay
déu va chuyén dong tinh tién déu. Trong dé phdi quay tron déu, dao tién tinh tién déu (hinh
222 ).

Hinh 2.22 - Chuyén dong tao hinh dudng xo3n Acsimet
2/ So dé két cdu déng hoc mdy tién hot lung
a. Hat lung dao phay dia médun.

Trén hinh 2.23 trinh bay so d6 nguyén ly cac chuyén doéng ctia may tién khi tién hdt lung
dao phay dia modun. Phéi (dao phay dia modun) quay Q, mét géc ¢ dao tién hat lung tinh
tién vao hdt lung theo dudng cong Acsimet réi Ili nhanh ra. Chyén déng tinh tién déu T, clia
dao dugc thuc hién bdi cam c6 chuyén dong quay Q,.

Chuyén ddng quay Q, clia cam ¢ lién hé vdi chuyén déng quay Q, ctia phéi: phéi quay
3/4 gbc a =360°/Z (Z- s6 rang cua dac phay modun) — dao tién hét lung ti€n vao: Phai quay
tiép 1/4 géc a — dao tién hét lung lui nhanh ra vj tri ngoai cling nhd tac dung clia 16 xo. N&u .
cam ¢6 K lan nang va phéi cé Z rang thi gilta ching c6 méi lién hé sau:

Phéi quay 1/Z vong — Cam quay 1/K vong (2.26)
Nhu vay xich truyén dong hét lung la xich tao hinh phirc tap.
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Liong du cén hot di

Dudng cong Iui dao

3

2 e (T

-
capf—
m 1

Phoi

Dudng cong Acsimet
tién dao T,

Hinh 2.23 - Sd dd nguyén ly chuyén déng clia may tién khi tién hdt lung dao phay modun
Sd do két cdu ddéng hoc clia may tién hét lung (hinh 2.24) khi tién hét lung dao phay dia

£C

modun dudc thiét 1ap trén co sd cac xich truyén cac chuyén dong tao hinh nhu da dudc trinh
bay trén hinh 2.23 .

Hinh 2.24 - So dd két cau déng hoc khi tién hét lung dao phay dia modun

Phuong trinh xich téc dé :
ndc . iv . icd1 =nlc (Q1)
Phuong trinh xich hot lung:

L dong phoi. i, . i = lvc‘mgcam
'Z—VOQD « Iy + Jeg2 K

Hay
iX = Z
i, K
Trong do: e - $6 vong quay cla déng co,

i, - chac thay ddi téc do quay truc chinh,

(2.27)

(2.28)
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iea1 hgp = CAC 1y SO truyén o6 dinh,

i, - chac thay déi téc do clia cam,

Z - sO rang clia dao phay modun,

K - s6 lan nang clla cam hdt lung.
b. Hat lung dao phay lan tru.

Trén hinh 2. 25 trinh bay so dé nguyén ly cac chuyén dong khi tién hét lung dao phay lan
tru. Qua trinh hét lung dac phay lan tru c6 cac chuyén dong nhu sau:

- Phéi quay Q,, dao tinh tién khir hoi T, (hhu trudng hdp hét lung dao phay dia modun).

- D€ hét lung hét chiéu dai ctia dudng rang xoén thi dao tién c6 thém chuyén dong chay
dao doc T, (s) nhu khi tién tron . :

Do dudng rang la dudng xoan cé budc la tp nén khi phéi quay 1 véng thi mii dao van
chua trd vé dudng ring xuét phat (hinh 2.26), nén can phai bd sung thém chuyén déng dé
dam bao 1 chu ky gia cong phai hdt lung hét Z dudng rang. Nhu vay phdi phai quay hon 1
vong hodc dao phai chuyén dong vong thém mét khoang DE trén hinh khai trién bé mat tru
clia phéi (hinh 2.27).

'Q1

LE

Hinh 2.25 - So d6 nguyén ly cac chuyén dong khi tién hdt Iung dao phay 1an try

Tfén.hinh khai trién (hinh 2.27) chuyén déng dao ti€én doc T, do dao tién thuc hién,
ch~uyén doéng quay theg chu vi do phdi thue hiép Q,. Vé phudng dién chuyén déng tuong doi
giva dao va phdi c6 thé coi phdi dimg yén va dao thuc hién ca hai chuyén déng:

By,0ng rang s6 1

T/

Hinh 2.26 - M6t chu ky gia cong tién hét lung dao phay 1an tru (Z rang)
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+ Dao ti€n vong (~Q,) tudng tng véi doan AB.
+ Dao tién doc T, tuong (ing vdi doan BC:
AB + BC = AC
+ Dao tinh tién khir héi hudng kinh T, .
Nhu vay sau khi thuc hién hét lung 1 rang, dao khong chuyén ddng dudc tdi dudng rang
sG 2 dé tlep tuc I&p lai qua trinh hdt lung, cho nén né can phai tién thém mét doan CF (thuc
chat 1a chuyen déng Q, phai quay thém) dé hoan thanh hét lung mét ring. Sau méi dudng

réng can thém mot doan CF nén sau Z rang dugc hdt lung (tuong (ng dao tién doc S) thi dao
can tién vong thém mét lugng la Z.CF=DE, chuyén déng nay dudc goi la chuyén ddng vi sai.

Goi lugng can ti€n vong thém DE 1a Z5 thi can ¢ vao hinh 2.27 ¢6 ma&i quan hé:
£= AD +DE AD

el =P T (2.29)
Z. DE DE
Do AD=MN nén:  UN_NA _1p-S 4 v véo cong thirc 2.29 ta co:
DE AD S
Z . 1+ +PP-S_
Z, S S
Suy ra: Zs= —Zt—S (2.30)
p

Trong d6; tp - budc xodn cla dudng rang,
S - ludng chay dao doc (mm/vong),
D - duong kinh dao lan tru.

Hinh 2.27 - Khai trién bé mat tru clla dao phay lan

P& hét lung dao phay 1an tru may tién hét lung cb sd dd két cau ddng hoc nhu trén hinh
2.28.

Phuong trinh xich téc do khi tién hdt lung khi gia cbng dao phay lan (nhu dao phay dia
modun):

nd‘c . iv . ic:d1 =ntc (Q1)

Phuang trinh xich hot lung khi tién hét lung khi gia cbng dao phay lan :

L Z .
1 vong phoi. i, . icg . 1 = Rvong cam
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Z

ez Kby

Hay i, =

Trong dé: N, - 6 vong quay cta déng cd,

i, - chac thay d&i téc dd quay truc chinh,

g1 Jiegp - CAC ty $8 truyén ¢ dinh,
i, - chac thay ddi téc dé cla cam,
Z - s6 rang clia dao phay modun,
K - 86 1an nang cla cam hét lung,

iy - ty O truyén clia cd cdu hgp thanh (i,; = 1).

oc

p

HT

(2.31)

Hinh 2.28 - So do két cau dong hoc may tién hét lung khi gia céng dao phay lan

Phuong trinh xich vi sai:

Xich vi sai thyc hién chuyén dong bl thém doan DE hay la cam thém hoac bdt Zs vong
va ban dao tinh tién doc mét lugng S khi hdt xong mét chu ky. Nhu vay truc vit me sé quay

t§ vong va tudng ing cam quay * __St_Z vong.
X - Ip

Phuong trinh xich vi sai khi cam c6 mét 1an nang:

.. _ . sz
a 'IY' IHT . ch3 - :t Tp—
Hay i, =% ——th
P degs

Trong d6:  tx - budc xoan cla truc vit me,
tp - budc xoén cla rang dao phay lan,
g3 - 1Y SO truyén cé dinh.

Phuong trinh xich chay dao (giong nhu khi tién tron):

1 vong phoi. i, . i . tX= S (mm)
¢. Hat lung dao phay lan truc vit.

(2.32)

(2.33)

Dao phay l3n truc vit ding dé gia cong banh rang va banh vit, né cé Z dudng réanh ring
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tuong ty nhu trong truang hop hét lung dao phay (3n tru. Biém khac biét cla dao phay I&n
truc vit la cac lung réng can hat déu nam trén dudng xodn cé bude xodn tp (hinh 2.29).

Mot méi dutng rang

Hinh 2.29 - Budng hét lung dao phay lan truc vit

Dao phay lan rang c6 nhiéu ddu méi nén mai lan chi hét lung duge cac rang cing nam
trén mét dau moi, mudn hét lung sang cac dau mdi khac phai ti€n hanh phan db.

Phuong trinh chuyén dong khi chay dao doc phai giéng nhu khi tién ren:
1 vong phdi. i; . i . tX = tp (Mm) (2.34)
Cac phuong trinh xich ddng khac giong nhu trudng hap hét lung dao phay 1an tru.
2.5.2 So dé ddng may tién hdt lung K96

May tién hét lung K96 ding dé tién hét lung cac loai dao phay dia modun, dao phay lan
tru, dao phay lan truc vit... Néu thay dao tién hét lung bang da mai thi ¢6 thé mai lung rang.
Hinh dang chung ca may dugc trinh bay trén hinh 2.30.

Hinh 2.30 - Hinh dang chung cGia may tién hdt lung

- 1-Thén may; 2-Hop chay dao; 3-Hop téc do va u truc chinh; 4-Ban dao,
5-Hop xe dao; 6-Dan huong, 7- U dong; 8-Tu dién

So d6 dong may tién hét lung K96 trinh bay trén hinh 2.31.
1/ Phuong trinh xich téc dé cda mdy tién hot lung K96 :
Pudng druyén xuat phat tir dong cd dién 53 qua hai khdi banh rang di trugt cho 4 ty s&
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truyén dén truc phédi theo hai dudng téc do cham va téc dé nhanh:

41
41 28 v 2 vy =n.. cham
34 104 80
23 48
Ng(1). — (II) 22 . @(IV) (2.35)
76 =/ 65
o 3 (V) @(VI) = ncnhanh
‘z—j 65 ' 80 ©

2/ Phuong trinh xich chay dao.
Xudt phat t&r bén phai ca truc chinh (1 vong phoi) qua truc V, truc IV, ly hdp 52, cac
banh rang thay thé a, b, ¢, d dén truc vit me:

80
— LH v% LH52 phai

20 |
1 vong phai(VI) LH (52) trai 393030 yp2Ci27-=s
303035 'b'd
80 65 \
== 22 (1V) LH52 phéi
20 65 V) Phal
Trong dé is=f]-.E
b d

3/ Phuong trinh xich hot lung.

Xuat phat tr 1 vong phdi va két thic la Z vong clia cam (Z 1a sé ranh clia dao phay 1an truc vit):

80 65
20 68
1 vong phéi(VI)
| 80 | pyy.104
20 26
65 50 54 54 a, ¢ . 29 30 .
2= (VU - —(IX) - = — - =L (XD (XI) - = (XII)- — = Z vbng cam (2.37
50()39( )54( )50 b, d1( M ( )29( )30 g (2.37)
. . _a, C , 1
Trong do I":b_l-d—: ; |HT=5

4/ Phuong trinh xich vi sai.

Xuét phat tur truc vit me téi cam, truc vit me quay —— vong thi cam quay thém bét Z;

b

S 48 36 a, 3 29 30 ZS
g vit me. —o— 3830 vy Bz oxyy o2 iy 2 (xivy =z, =+ 25 (o
vong: vitme. oo VI V) 7 i (R 2 (RlID 5 ON) = 25 =27 = (2.38)
. . _a, ¢, . _1
Trongdd i,=—— ‘hr= 3
2 2 2
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2.5.3 Mot sd may tién chuyén dung khac
1/ May tién cut.

Cong dung clia.may tién cut dudc diing dé gia cdng cac chi tiét cé chiéu dai bé, duong
kinh I8n tif 300 d&n 700mm. D&c biét co may tién co thé gia cdng chi ti€t c6 duang kinh dén

. ‘ . L
4 m. Ty Ié dudng kinh D va chiéu dai chi tiét gia cong L ndm trong pham vi 0.5 < — <1,
khéng cd nguyén cong cét ren.

May tién cut nhin chung cé hai loai chinh la: loai bang may va !hén may lién khoi gia

cdng chi tiét nho ¢ chiéu dai 16n va loai than may va try d8 ban dao tach rdi gia cdng chi tiét
16n va det (hinh 2.32). Ca hai loai nay ga dat chi tié€t kho, nang suat thap.
Hinh dang chung clia may tién cut 1693 dugc trinh bay trén hinh 2.32. Puong kinh gia

cdng 16n nhat co thé dat ti 2400 mm. Truc chinh quay vdi tée do tir 0,7 dén 31,5 vong/ phut,
dong ¢o chinh cé cdng suat 40kW.

4
@ @ &
J ¥\ A= :
& _ f=
' o.. =
JCO LA
0 =

Hinh 2.32 - May tién cut 1693
 1-Bé d3 may; 2-Than may vdi dudng dan hudng;3-Ban may;
4-U truc chinh; 5-Mam ga chi tiét; 6-U dong

2/ Mdy tién dung

Céng dung clia may tién ding tuong ty may tién cut nhung né cé thé gia céng cac chi tiét
c6 dudng kinh 16n dén 20 m, trong lugng t6i 1700 tan.

May tién dimg cé hai loai chinh: loai c6 1 tru may va loai ¢6 2 tru may. Trén xa ngang
clia may ¢é hai ban dao ding va cac ban dao bén.

Do chi tiét quay xung quanh truc thang dimg nén ga dat chi tiét d& dang hon va an toan
hon, db chinh xac cao hdn so v8i may tién cut,

Hinh dang chung clia may tién ding mét tru 1541 dudc trinh bay trén hinh 2.33. Duéng
kinh gia cong co thé dat t6i 1600 mm va chiéu cao chi tiét cb thé gia cong la 1000 mm. Ban
may quay véi tdc do tir 4 dén 200 vong/ phat, déng cd chinh cé céng suat 28kW, trong Iudng
may 13 tan.
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.“‘H‘lnh 2.3.4-’£rinr! bé}/ th dang chung clia may tién ding hai tru 1520, dudng kinh va
chiéu cao chi tiét c6 thé tai 2000 mm va1250 mm, cong sudt déng cd 40 kW, n=1500 vg/ph.

il

Hinh 2.34 — May tién hai tru dima kiéu 1520
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2.6 MAY TIEN TU DONG
2.6.1 Ly thuyét vé ning suat cua may tu dong
1/ Dinh nghia vé nang suat cua mdy tu déng

Nang suét trong chu ky gia céng clia may tu déng la s6 san phdm do may tu dong lam ra
trong mét don vi thdi gian. Nang suat trong chu ky gia cong clla may tu dong dudc ky hiéu la
Q, no6 la sd nghich dao clia thai gian mét chu ky gia cdng:

1

1
Q=—-=—— (ct/ph (2.39)

Trong do6:
Q — nang sudt trong chu ky gia cong [chi tiét/phut].

T — thdi gian gia cong xong mdt san pham, con goi la thdi gian mot chu ky gia
cong dudc tinh : T =t + t, (phut).

t, — thai gian cong tac, tdc la thdi gian cat kim loai trong chu ky gia céng (phat).
t.,. —thdi gian chay khong, gém thdi gian dung cu ti€én vao, Ii ra, déng, md cac
cd cdu clia may trong chu ky gia cong (phut).
Néu goi K 1a nang suét cdng nghé clia may tu ddng hay con dugc goi la nang suat ly
tudng, (nghia 1a cat got lién tuc khdéng cé hanh trinh chay khéng nhu may mai vé tam) thi:
1

K= —
tct

Néu dem cdng thirc (2.39) chia tir s6 va mau sé cho t, sé& co :

Q=—tet = _K |
ot 1K, 1+Kt,

ct

=K (2.40)

Trong d6 :
n= T goi la hé s6 nang suat, xac dinh mic do hiéu qua sl dung may tu
“*ck
dong.

Muén tang ning suat Q clla may tu dong phai tang dong thoi ca K va n, nhung K va n ¢6
anh hudng trai ngudc nhau dén nang suat Q. Nang suat Q cla may tu dong sé dat tdi gidi
han khi nang suat cdng nghé K tang tdi vo clng:

Qma)( = le =T . (241)

Trén thuc té€ cac may cdng cu déu c¢d chuyén ddng cong tac da dudc tu dong hoa, thdi
glan t, da dudc tinh toan phu hdp vai dieu kién cong nghé thuc t&, nén viéc tiép tuc giam t,
co hiéu qua la khong cae, do mubn giam t,, phai dua vao cac bién phap cong nghé hién dai
vé dao, diéu kién cat, thiét bi, v...v.

NZing sust Q cia may tu déng bi gidi han béi gid tr ti (hinh 2.35a) do d6 trén may tu

ck
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dogg viéc giam thdi gian chay khong t,, sé cé tac dong I8n dén viéc tang n3ng suat clia may
tu dong.

Q
e
W “LOO
o
O
1 S R
0

K
Hinh 2.35a ~ Gidi han nang suét Q cla may tu déng

Méi budc giam t, déu tao ra su nhay vot vé méat nang suat, day chinh la su thé hién tinh
hiéu qua clla may ty dong, la may co cac chuyén dong chay khéng dudc tu dong héa dén
mUc cao nhat. Vi vay viéc phan loai may tu dong ciing dua véo nguyén tac thuc hién tu dong
chuyén ddng chay khéng. Trén hinh 2.35b cho thay su nhay vot vé nang suat khi giam t,,.

0O
Q . \\id(\
n
\)‘b
g‘:'a
Ny
L e - PR 3
17/ ) Y/ S 5
Mheser -3 it 1

0

Hinh 2.35b — Tang gia tri nang suét gidi han Q,,., khi giam t,,
2/ Ndng suat thuc té cua may tur dong
Nang suét thuc té cla may tu ddng la s6 san phdm ma may lam ra trong mét don vj thdi
gian cé tinh dén cac loai tdn that trong va ngoai chu ky ctia may tu ddng. Nang suét thuc té
dudgc tinh theo céng thirc:
1 K K

- = (2.42)
T+t, 1+K({t, +t,) 1+KZt

QTT=

Trong dé:
Qq; - nang suét thuc t€ clia may tu déng.
T- thdi gian chu ky gia céng.

t, - thai gian tén that ngoa| chu ky tinh cho mét don vi san pham bao gom thdi
gian thay dung cu, diéu chinh dung cu, kiém tra stfa chifa diéu chinh may, 13p

phoi, kiém tra san pham .v.v..
2t- t8ng thdi gian tdn that trong chu ky gia cong va ngoai chu ky gia cong.
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Cac loai tén that trong va ngoai chu ky clia may tu déng bao gém:

- Tén that trong chu ky gia cong t,, co lién quan dén van dé ty dong héa chu ky gia cong
nhu thdi gian di chuyén phéi, cac cd cau tién lui, dong md ...

D& giam t, co thé lam tring t, cla cac nguyén cong, hoac t, tring vdi t, gilfa cac
nguyén cong (gia céng nhiéu dao cung luc). Khi nang cao mic d6 tu dong héa chu ky gia
cdng can phai ddm bao may tu déng co t, nhd nhat hozc khdng con t,, (nhu gia cong nhieu
vi tri).

- T8n that ngoai chu ky lién quan dén thai gian diéu chinh thay thé dung cu t,. Dé ‘giém
t,. ¢o thé sit dung cd cdu diéu chinh dao nhanh, thay dao nhanh, phai thong nhat hoa va tieu
chudn héa dung cu, chon ché dé cat t6i uu, st dung cac loai vat liéu dung cu hién dai o tinh
nang cat cao.

Hinh 2.36 cho thay su phu thudc clia ning suat may ty dong vao van téc cat.
Q

Mgl A ..

0
Vi K Vv

Hinh 2.36 — Su phu thudc clz Q vao van téc cat
a — Nang suét ly tudng
b — Nang suat chua tinh dén anh hudng cda v
¢ — Nang suét khi chiu tac déng cla v

- Tén that ngoai chu ky lién quan dén d6 tin cay va tudi tho cha may t_, day chinh |4 thdi
gian diing may dé diéu chinh, bao dudng, slra chita va thay thé ...

Pé giam t_ can tinh toan thiét k€ may sao cho thdi gian clia cac chu ky bao dudng, sira
chita cac cum chi tiét triing nhau, s dung cac thiét bi ¢ chat lugng cao, tudi tho hap Iy.

- Tdn that ngoai chu ky lién quan dén cac khau phu, phuc vu san xuét ... t,,. D6 la tho
gian dimg may dé ti€p nguyén vat liéu, don phoi, di chuyén thanh pham, lam vé sinh may...

D& gidm t,, can phai tu dong hda khau phuc vy, st dung robdt cap phoi, ga dat chi tiét
st dung bang chuyén di chuyén thanh pham .v.v... T8 chitc hop ly qua trinh lién théng ninc
lugng, vat chat va thong tin. .

Danh gia mic do tu dong hba khau phu biing hé s6 ban ron:

t |
v = Z?P -aS't, (2.43)

Trong dé:
y - hé s6 ban rén.
Q - n3ng suat trong chu ky.
t,,- thai gian tdn that clia khau phuc vu.
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-Tén that ngoai chu ky lién quan dén kiém tra chat lugng san pham t,, bac gom thdi gian
difng may dé do, ki€ém tra phat hién phé pham.

Pé giam t,, can phai tu ddong héa qua trinh kiém tra: kiém tra tich ciuc ngay trong qua trinh
gia cong, v...v.

- T§n that ngoai chu ky cé lién quan dén viéc thay doi san pham t,, d6 la thai gian can
thiét dé t\hay SIc“Ji ga dat, thay,déi dung cu, thay chuong trinh ctia may (thay dai qui trinh gia
cong, diéu chinh may, thay déi cam ...), cat thi, v...v.

‘ Mudn giam thai gian t,, thi thdi gian chudn bi san xuat va két thac san xuat phai giam,
diéu nay cho thay cé sy mau thuan gitra tu dong hdéa — chuyén mén héa vai thay déi san
pham. Mau thuan nay chi dugc giai quyét khi st dung cac may CNC, hé théng san xuét linh
hoat FMS, CIM. '

2.6.2. So do két cau déng hoc cua may tu dong

May tu ddng dudc phan loai theo nguyén tic hoat déng cla xich chay khong. D6 chinh la
su khac biét gitta may tu déng va may van nang, may tu déng co6 cac xich chay khéng dugc
thuc hién theo chu ky tu dong.
1/ May tu déng nhom I

May tu dong nhom | bao gém cac may tu dong cét kim loai mét truc chinh gia cong
nhing chi tiét khong phL’rc tap va cac may tu dong hoat dong trong cac nganh khéc nhu: thuc
pham, dét, hda chat, v...v. Cac chuyén déng tu dong clia may do cac cam trén truc phan phoi
diéu khién.

Sd do két cadu ddong hoc may tu ddng nhom T dudc trinh bay trén hinh 2.37.

H—i

& T
e
Hinh 2.37 — So db két cau may tu dong nhom I
X — Chac thay dai tdc do cho truc chinh.
Y — Chac thay déi téc d6 cho truc phan phoi.

Pic diém clia may nhém [ 1a c6 truc phan phéi quay vdi toc do khéng ddi trong gué trir?h
cong tac va chay khdng trén mot chu ky gia cc:)ng san pham. Khi gia cong san pham khac
nhau, mudn thay ddi ché do cat got phai thay doi chac (X) va chac (Y) (hinh 2.37).

Mbt dic diém khac cta nhom nay la nhitng cam chay khong |Ap trén tr—L_JC phén phoi gé
goc B = B,+B,+...+B; ; khi gia cong nhing san pham khac nhau, cac cam cong tac dudc lap
trén truc phan phoi dé thuc hién nhiing géc cdng tac khac nhau: o = a,+a,+...+g, (hinh 2.38).

Vi mBi san phdm khac nhau s& c6 thdi gian chu ky T khac nhau, thdi gian chay khong t.,
tuong (g véi goc chay khong p. Thai gian chu ky T tuong (ng vdi 1 vong quay cua truc phan
phoi la 2n = o + P.

Npp
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B=P,+B+... 4P,

Hinh 2.38 — Cac gbc chay khéng B va cac goc cbng tac a.

Do do:
tck -~ B
T ~ 2n
Rt ra: =BT (2.44)
2n

Déng thdi gilta t,, va t, trong mbi chu ky co ty 1& khéng ddi nén:

tk _B__B (2.45)
tCt a 211:—[3 '

Nhu da biét, nang suéat ly tudng K = ti(khéng c6 thdi gian chay khong), do dé:

ct

t, = % va thay vao céng thic (2.45 ) ta c6 :
t, = __B
ck
(2n - B)K
Vi vay nang suat clla may tu dong nhém 1 1a :
1 K K
Q=== =
T 14Kty g, B
2rn-p)K
Rut gon:
Q= K(1—£) =K.y, (2.46)
2n _ '

Trong d6: m, = 1-2£ goi la hé s6 niang suat cda may tu ddng nhém 1.
. _

C6 thé xac dinh nang suat may nhdm | theo cach khac:
Néu goi: Ny -s6 vong quay trong mét phat cha truc chinh

n, - O vong quay can thiét cla truc chinh dé gia céng xong chi tiét (trong
do cd thai gian chay khdng) thi nang suat Q, dugce tinh :
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nTc

Nge

Q=

(2.47)

Khi truc phan phoi quay mét goc 2n thi gia cong xong mét chi tiét tuong (ng vdi n,, va khi
truc phan phai quay mét goc la o tuong (ng vdi n. ta cé mdi quan hé:

2n ~
o ~Ng
. 2nn
Ratra : Nge = ——C&
o

Thay gia tri cha n,, vao céng thirc (2.47 ) dudc cong thic:

Matkhac: oa=2n-p va NTe - K nén:
Net

2B k- y-kn, (2.48)

Tt 27

Q, =K.

Vin, = 1-2£ la hang s& nén nang suat Q, ty & thuan véi ning suat cong nghé K. Nhung
T

Q, lai bi gidi han bai 1 khi K tién tdi vo ciing (K > K., ) nén néu t, cang nho thi nang suat
: ck

Q cang 1dn. Thai gian chay khong t,, lai ty & thuan vdi thdi gian chu ky gia céng T (hinh 2.39)

do d6 may nhém I chi nén ding dé gia céng cac chi tiét don gian, cb thdi gian cong tac ngan

(thdi gian cat got kim loai).

Q 1‘ tck A
Qma» tckma
C)min tckmin
>
0 Kmin Kmax >K 0 Tmiﬂ T’"aX T

Hinh 2.39 - D6 thi quan hé gilta cac théng s6 Q, K, T va t,
| N&u K < K_,. thi nang suat quéa thap, khong nén sif dung may tu dong.
Do d6 nang sudt hgp ly nén nam trong pham vi tir Q.+ Q. tUONg Ung vdi nang suat ly
tudng trong pham vi t0 K, +K o
2/. Mdy tu déng nhom 11

May tu dong nhém II bao gom cac may cat kim loai tu ddng nhiéu truc chinh dé gia cong
cac chi tiét phic tap. Cac chuyen dong tu dong clia may do cac cam |Ap trén truc phan phéi
cb t6¢ dd quay thay déi diéu khién.
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Sd d6 két cau dong hoc may tu dong nhém 11 dudc trinh bay trén hinh 2.40.

([E])—I—l

:;E

Npp
Hinh 2.40 — So dd két cau dong hoc may tu dong nhém 11

Dic diém clia may tu ddng nhém 1T 1a truc phan phai khi chay cdng tac (cat got) thi quay
cham qua chac banh ring thay thé (Y), con khi chay khéng thi quay nhanh dudc truyén truc
ti€ép tir ddng co dén truc phan phdi (hinh 2.40).

Diéu chinh sé vdng quay. truc chinh theo céng thire:

Ng..X = Ny, (v@/ph) (2.49)
n

x = —I¢

: chac diéu chinh téc dd X

de
Piéu chinh s6 vong quay truc phan phdi :

NgeY = Ny (2.50)

3

y = —2 : chac diéu chinh thdi gian gia céng xong 1.8an pham
dc

-

Xich chay nhanh cta truc phan phéi dugc thuc hién véi téc dd khong déi:
Ng. — N ., chay nhanh, do dé t .= const.

Nang suét cta may tu déng nhom Il

1 1
Q=== thay K= — taco:
! T ' tci + tckll y tct
Q =K —1 =K 2 51
UMK, " ' (251)
Trong do: n, =ﬁ dudc goi la hé s6 nang suat clla may nhoém 11
+ . ckll

Sy phu thuéc clia ndng suét may nhom Il Q; vao néng suat cdng nghé K va higu suat n,
vao K dudc trinh bay trén hinh 2.41.
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QII‘ 1‘|” ‘

|
|
|
0 — 0 L | —

K Kmin - Kmax K

Hinh 2.41 - D6 thi quan hé gitta K, Q va 1,
3/ Mdy tudong nhom 111

May ty dong nhém IIT 1a cac may ty dong révonve mét truc chinh. Cac chuyén dong tu
déng clia may do cac cam lap trén truc phan phéi va truc phan phdi phu c6 téc d¢ quay khac
nhau diéu khién.

Sa do két cau ddng hoc may tu ddng nhém III dudc trinh bay trén hinh 2.42.

Truc phan phéi quay vdi téc dd khong ddi nhu may nhém 1, thuc hién cac chuyén déng
cong tac va mét vai chuyén ddng chay khéng. Truc phan phdi phu dling dé Iap cac cam thuc
hién cac chuyen dong phu nhu: thao kep phoi, phong phdi, v...v. Téc db cla truc phan phoi
phu nhanh va khéng déi khi gia cong céac chi ti€t khac nhau nhu may nhém I1. Vi may tu déng
nhém Il ¢b xich chay khéng nhu may nhém I va xich truc phan phéi phu quay nhanh nhu
may nhém 11, nén may nhom Il dugc xem 1a nhém may trung gian gita nhém [ va nhém 11
Thai gian chay khong clia may nhom IIT 1At =ty + b

DC

Hinh 2.42 — So d6 két cau déng hoc may tu déng nhom 11T
Mu6n thay ddi ché do cat thay déi chac (X) theo phuong trinh déng hoc truc chinh :

3

Te (2.52)
ndc

Nge-X = Ny (v@/ph) — x =

Mudn thay ddi nang suat thay dai chac (Y) :

n
Nge:Y = Ngp —> y= de (253)

nDP

Truc phan phdi phu (n,,,) dudc truyén dong tir dong cd qua cac ty so truyén cd dinh.
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Vi may nhém IIT la nhém may trung gian nén thdi gian chu ky gia cong:
T =t * et L (2.54)
Trong d6 :

t. - thdi gian chay khong cé tinh chat nhu trong may nhém T do truc phan phdi thuc
hién. B, = const.

t.., - thdi gian chay khéng c¢6 tinh chat nhu trong may nhém 11 do truc phan phéi phu
quay nhanh thuc hién:

tck,, const » (B, = ck,,.z?ﬂ # const).

MGi lién hé gilta géc quay va thdi gian clGa truc phan phéi nhu sau:

2n~T

BI ~ tr:kl
Dodo t, = TBr
2n

Thay t,, vao céng thitc (2.54 )ta co :

Suy ra: T= ta o
B
27
_ B
. 1 2 B K
Nén : Q,=—=—=<t =121 | i
Tty [ 2n} 1+Kt,,, (2:59)
Do do6: Qi = Kneny
, B . K
Trong do : =1--L1 van,=
g uf o M 1+ Kt

ckll

Tur cdng thic 2.55 cho thay nang suit clia may ty dong nhom 111 phu thudc vao nang
suat cong nghé K va hé sé nang suét n, cla may nhém 1 va hé sé nang suét N, cua may
nhom II.

2.6.3 Chon may tu dong va hiéu suat cdng tac may tu dong
1/ Chon mdy tu dong

Khi can tinh toan thiét ké diéu chinh g|a c6ng mot chi ti€t cu thé nao dé trén cac may tu
dong, trudc hét can phai dua trén quan diém nang suat. Dau tién phai cin ¢l vao két qua tinh
toan nang suat cong nghé K (hinh 2.43). Muén chon chinh xac may tu dong phai dua trén
tinh nang clia may, nang sudt cdng nghé va hiéu suat nang suat.

Néu K < K, : chon may tu dong nhém 11 — tudng ing K < 1 chi tiét/phut.
Néu K,<K < K,: chon may tu déng nhém TIT — tudng (ng 1<K < 10 chi tiét/phat.
Néu K > K,: chgn may tu dong nhém T — tudng tng K > 10 chi tiét/phat.
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1T

0

==

Kmin Kmax K
Hinh 2.43 - D& thi chon nhém may tu dong khi tinh toan thiét ké diéu chinh

Trén thuyc t€ sdn suat khi chon may ngoai viéc dita vao dd thi trén hinh 2.32 con can phai
cht y cac diém sau: dudng kinh 18n nhat khi tién ngoai, dudng kinh I8n nhat khi cat ren, chiéu
dai 16n nhat cla chi tiét can gia cdng, dua vao tinh hinh may cu thé dang c6 & phan xudng.

Vi du, theo tinh toan thi can phai chon may nhém I vi cho ning suat I16n nhat. Nhung &
phan xudng chi cé may nhém III va nhém II do d6 phai chon may nhém I11.

2/ Hiéu suét céng tdc cua may tu déng

Hién nay tinh hiéu suat clia may thudng can ¢l theo cdng suét tiéu thu, nghia la :
= —= 2.56
Mn Ny ( )

Trong dé : v, - hiéu suat tinh theo cdng suat.
N, - cdng suat cb ich.
N, - cdng suat tiéu thu.

Céng thic (2.56) khdng danh gia dudc nang suat lao dong cling nhu su tién bd cla khoa
hoc céng nghé.

Vi dy, khi cat mot chi tiét dang truc cé dudng kinh vai tram milimét, chiéu dai 500 mm,
may tu déng phai cat sudt ngay, tén kha nhiéu cong suat nhung van chua cé mot san pham
nao.

Vi thé trén may tu dong phai tinh hiéu suat chinh xac theo cdng, nghia Ia :

A
Na = A: (2.57)
Ma: A, =N,t,(Cdng cé ich = Cong suét cé ich x Thai gian céng tac)
A, = A+ At Ay = Nt Nt + Nt (2.58)
Trong 46 :

1 - hiéu suat cla may tinh theo cong,

A, A, LA, A - tuong Ung 1a cdng cd ich, cong tiéu thu, cong can do ma sat va
coéng chay khdng,

N_ N, - cong sudt can va cdng suat chay khéng,
t., .t - thai gian cong tac va thdi gian chay khong.
Thay gié tri cdng tiéu thu A, clla phuang trinh (2.58 ) vao (2.57 ) ta co :
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N_.t,
N, 1, +N_.t, +chtck

Na = (2.59)

Cong suat céng tac: N, = N+ N, , chia t s6 va mau s6 cla phuang trinh (2.59) cho
N.t,ta co:

Na = N—d | (2.60)

Cong suat tiéu thu (N;) chinh 13 céng suat cong tac (Ng), tif s6 cha phuong trinh (2.60)
chinh la hiéu suat tinh theo cong suat :

nA=__££7_ (2.61)
14— &
N
2 7 ~ ~ ~ ~ a’ ~ s 0 2 ' N
Gia str cong suat chay khong N, = cong suat cong tac N, thi ty so N—Ck =1.
ct
Céng thirc (2.61) sé trd thanh :
= Ny———— = "My 2.62
= M ey = e (2.62)

Vay hié_u suat n, bang hiéu suét truyén dan nhan véi hé sé nang suét.
2.6.4 So do dong cua may tu dong nhém I

May tién tu ddng nhém 1 gdm hai loai may co ban, ¢b ch’uyé’n déng cla phdi khac nhau.
Loai thir nhat phéi khéng chuyén déng 1a may tién tu dong cat dit dinh hinh, loai thit hai phoi
chuyén dong |a may tién tu ddng doc dinh hinh.

May tién tu dong cat dit dinh hinh 1106 1a may tién ty déng ding phéi cuén, trong qua
trinh may gia cong phdi difng yén, dao vira quay hanh tinh quanh phéi vira ti€n dao. Loai may
tién tu ddng nay chd yéu dugc ding trong cac xi nghiép ché tao dong hé.

May tién tu ddng doc dinh hinh la may tién tu ddng dung phoi thanh, trong qua trinh may
gla cong phéi vira quay vira cb chuyen dong chay dao doc. Loai may tién tu dong nay chu
yéu dudc ding dé ché tao cac chi tlet cd kich thudc trung binh, hinh dang don gian va san
lugng 16n nhu cac loai bu léng , vit, &cu, v...v.

May tién tu dong doc dinh hinh cé nhiéu kiéu khac nhau. Cac kiéu may cla Lién X6 ci
gém: may ¢d nhd nhu: 110, 1A10N ,1610A , 1610B, 1610M; may cd trung nhu: 112, 1A12,
1A12B , 1M12; may ¢d nang nhu:116 , 1A16 , 1116, Cac kseu may cua Plc: 652, 6528 , 656

. 6568, v...v. Cac kiéu may cla Tiép: AD4 A6 AD12, v...v.

Cac may cla Lién X6 ci dugce ky hiéu theo qui dinh sau: ‘

Vi du, may tién tu déng doc dinh hinh c6 ky hiéu 1610B:
1610B

» Tién

» Cai tién lan thir 26

» Pudng kinhrphdi 1dn nhat 10 mm
L Hién dai lan thir 3B
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’ Budng kinh phdi nhd nhat co thé gia céng trén may phai tra trong thuyét minh clia
may.

Cac may cha Dlc dugce ky hiéu theo qui dinh ngudc lai nhu sau:
Vidy, may tién tir dong doc dinh hinh ¢ ky hiéu 652:
652

—pTién
» Doc dinh hinh
——» Budng kinh phai nhd nhat1a 2 mm

Pudng kinh phoi 16n nhat cé thé gia cong trén may phai tra trong thuyét minh clia may.

Trén hinh 2.44 trinh bay hinh dang chung ctia may tu dong doc dinh hinh 1112 khi
khéng lap truc dung cu.

May co 'thé’ gia cong dudc phoi thép, kim loai mau vdi cac dudng kinh khac nhau: dudng
kinh 16n nhat la 12 va chiéu dai 18n nhat L_,.= 80mm tir cac phdi thanh da qua vudt ngudi.
Dé béng bé mat gia cdng ¢c6 thé dat dugc V7-V8 tuong dudng Ra = 1,25 + 0,63.

Do dd chinh xac va do béng bé mat gia cong cao nén may dudc dung vao viéc ché tao
cac chi tiét dung trong thiét bj do, déng hd, v...v.

Khéng dliing dao dinh hinh dé 13p trén cac ban dao ngang vi dudng kinh phéi bé khéng
dd cing vitng. Trong mét s& trudng hop cu thé may cé thé dudc trang bi thém dé ga phay
ranh dau vit.

1/ Tinh ndng ky thudt cua mdy 1112
- Puding kinh 16 truc chinh : 13 mm.
- Khoang cach tir mép truc chinh d&n ban dao ngang : 0,5+147,5 mm.
- Puéing kinh phéi gia cong I6n nhat : 12 mm.

- Chiéu dai I8n nhat khi tién : 80 mm.

- Chiéu dai 18n nhat khi tién cé luynet :50 mm.

- Chiéu dai I6n nhat phai thanh : 4000 mm.

- Doan phéi cudi cling may khang thé gia céng dudc :
+ Khi khong c6 luynet : 98 mm.
+ Khi c6 luynet : 165 mm.

- Gidi han gia cdng ren Idn nhat: thép: M6; dong: M7.
- Dudng kinh mii khoan 18n nhat: thép: 6 mm; dong: 7 mm.
- Khoang di chuyén 16n nhat ctia truc chinh : 30 mm.
- S8 ban dao ngang : 5.
- Khoang di chuyén 16n nhat clia ban dao ngang :
Ban daosé 1:6,5 mm.
Ban daos6 2 :7,5 mm.
Ban dao s6 3 : 30 mm.
Ban dao sd 4 : 15 mm.
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Ban dao s6 5: 15 mm.

- S& ¢ép tdc do truc chinh: Z=10

- Gigi han s6 vong quay truc chinh: 750+6070(vg/ph).

- Gidi han vong quay truc phan phoi: 0,154+33,8(vg/ph).

- Thoi gian quay mét vong cla truc phan phéi: 1,75-390(s).

- Céng suat ddng co: 2,2Kw; n,.= 1500vg/ph.
- Téng chiéu dai clia may va &ng dan phéi:  4475mm.

Hinh 2.44 — Hinh dang chung cla may 1112 (khi khéng 1ap truc dung cu)
2/ So dé dong cua mady tién tudong doc dinh hinh 17112

So dd dong clua may tién tu déng doc dinh hinh 1112 dudc trinh bay trén hinh 2.45.
Chuyén déng tao hinh cGa may tién ty ddng doc dinh hinh gdm ¢6 3 xich truyén déng cd ban
la: xich tdc do, xich truc phan phoi va xich truc dung cu.

a. Xich téc dé truyén dong tir déng co dén truc chinh cla may, c¢d phuong trinh nhu sau:

A #1801
Ngc(1420 vg/ph)B (1) 580 (I) = ny (vg/ph) (2.63)

Trong do: % - ty s6 truyén cla cap puli thay thé.

'b. Xich truc phén ph6i truyén dong tir dong cd dén truc phan phdi clia may, cé phuong
trinh nhu sau: ‘

30
40 18
A 1 1ac 0 38 1
1420vg/ph). = (N L \1V). =. = 2 (V VI == (VII)—(IX) =
Nye(1420vg/ph). = (1) i (V)25 )<30 (VI 25 )45( ) =nylctph)  (2.64)
T 40
K
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. hC' Xich truc dung cu truyén dong tir doéng ca dén truc dung cu, thé hién bang phuong
rinh:

$156

) 4156
(1420 vgiph). () (I8 h (%) = e ooy (2.65)

464

. Trén may tién tu dong doc dinh hinh 1112 tién hanh cit ren theo phuong phéap cat
dudi, truc chinh mang phéi cé téc dé va chidy quay khong déi trong qua trinh cét ren va thao
ren. Khi ce?t ren truc dung cu quay cling chidu va nhanh hon truc chinh, khi thao ren truc dung
Cu quay cung chiéu va cham hon truc chinh.

Cong thuc cat ren cla may tur dong -
M= Nye + N, (2.66 )

Trong dé:

n.- s$6 vong quay cit ren.

Nye- $6 vOng quay cda truc chinh.

Ng- $6 vONng quay cla truc dung cu.
B3i véi may nhom 1, céng thic cét ren dugc thé hign:

-Khicatren:  n, =ng, - N

- Khi lui ren: Ny = Nie - Nyeo

Nt > Nyez VA clng chiéu (phuong phap cét dudi).
Pudng truyén ddng cla xich truc dung cu khi cit ren va thao ren:
AM

- khi cat ren: Nec. Y Nyes
e A K
- khi lui ren: ndc.g'.6—4 =Ny

ng.— SO vong quay cta déng co.

Can luu y rang dé dam bao cat dudc ren theo phuong phap cat dudi thi M>$144mm va
dé thao ren thi K<¢144mm. Trén sd dé dong dudng kinh puli di theo may M=156mm va
K=130mm, dam bao cat duoc ren trong pham vi cat ren cla may.

d. Xich quay tay truc phan ph6i ding dé kiém tra hoat déng cla cac co cdu may khi diéu

" 1
chinh may: Tay quay LH,. 25 =n,, (quay tay) (2.67)

e. Xich chay nhanh truc phan phéi dé ki€ém tra qui trinh hoat déng clia may truéc khi cho
may chay gia cong :

$100

Zy 23 Zag 1
1420g/ph —
ndc( g p )d)1 10

'Zo Z4g Zsp 45

(1) =n,, (chay nhanh) (2.68)
3/ Cdc co cdu ddc biét
a. Hé théng u truc phéi

Hé théng u truc phdi trén may tién tu dc}ngvdoc dinh hinh I 12 cé nhiﬁém vu phong, gé
kep phéi déng thai thuc hién viéc truyén chuyén dong quay va chuyén dong doc cho phoi
trong qua trinh cat,
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Hinh 2.46 - U truc phéi may tu ddng nhém 1

Trong qua trinh gia cong u truc phoéi 6 5
chay doc nhd cam u truc phéi, dua phdi

qua gia dd 4 vao ving gia cdng (tién doc) 1 l 4
(hinh 2.46). Sau khi gia c6ng xong, dao cit
dat 1 di vao cat dat, sau do khéng IUi ma 3

dimng lai 1am cit chan phai, khéng cho phoi

2
thanh chuy@n dong sang trai dudi tac dong | ﬂe\: S/

clia trong lugng P clia d6i trong 7. Dudi tac
déng clia cam 8ng kep, 6ng kep phdi ma ——
ra, dong thdi cam u truc phéi day u truc. T\
8 9

phai vé bén phai (Iuc nay phéi thanh van ty

vao dao cat dit). Pén cudi hanh trinh cla u

truc phdi, 6ng kep phdi dudi tac dong clia 6 7
cam kep phoi, kep chat phéi, dao cit dit
lui ra. Cam u truc phéi ddy u truc phéi dua
phéi thanh vao vling gia céng va qua trinh
cat lai 14p lai.

b. Hé théng ban dao ngang

Trén may tién tv ddéng doc dinh hinh 1M12 ¢ 5 ban dao ngang: 2 ban dao don can, 3
ban dao ding.

Ban dao don can dugc trinh bay trén hinh 2.47. Dudi tac ddng clia cam 6 dudc |ap trén
truc phan phéi lam nang can cla ban dao quay quanh tam quay 9 lam dao 3 di vao ving gia
cdng. Khi cam ha thi dudi tac dung cla luc 16 xo 7 dua dao 2 vao vung gia? cong. Cir ty diéu
chinh 8 dugc dling d& diéu chinh khe hd mat cam 8 viing ¢é lugng nang nhd nhat. Méi dao ¢
ca cau diéu chinh vi tri clia dao so vdi phdi.

Cac ban dao diing dugc trinh bay trén hinh 2.47 la ban dao 1,ban dao 4, ban dao 5.

Méi ban dao ditng nhan médt chuyén déng tir mdt cam trén truc phég phéi (hinh' 2.43).
Lugng nang clia cam 1 ¢6 dinh nhung hanh trinh cba dao ¢6 thé thay doi nhg co cau diéu
chinh 3 ¢é pham vi tu I, dén |,.,. Trén mbi ban dao <& ¢o cau diéu chinh 6 dé diéu chinh vi

Hinh 2.47 — Sa do b6 tri ban dao ngang trén
may tu dong nhém 1
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tri dao so vai phdi 9. Vit 10 ding dé diéu chinh khe hd giita bé mat cam c6 dudng kinh nho
nhat v&i dau can lac clia cam.

11

13

12 15

Hinh 2.48 — So d6 nguyén ly cla ban dao dimg
¢. U dung cu nhiéu dau

Khi cit ren trong 16, may tién tu dong doc dinh hinh 1112 dudc ga 13p u dung cu gom ¢d
ba dau dung cu: khoan, khoét, tard (hinh 2.49).

Dudi tac ddng clla cam phan dé lam u dung cu quay xung quanh truc quay dua lan lugt 3
dau dung cu vao vi tri gia cong (doi dién vai truc chinh). Cam 4 théng qua can 5 day dung cu
di vao gia cong. Lo xo 7 ludn kéo u dung cu ty vao cam phan do

Hinh 2.49 — ) dung cu nhiéu dau clia may tién tu dong doc dinh hinh 11112



2.6.5. S0 dé dong clia may tién tu ddng nhom 11

Mé}f tiﬂé_n tu dong nh()m’ 1T 1a cac may tién tu dong cit kim loai nhiéu truc chinh dudc su
dung dé gia ¢dng cac chi tiét may cé hinh dang phirc tap.

May tién tu dong nhdém It ¢6 nhiéu kiéu may khac nhau.

Cac kiéu may tién tu dong nhiéu truc ctia Lién X& ci gém: may ¢8 nhe nhu: 1240-4,
1240-6,1A240-6; may cd trung nhu: 1265-4, 1265-6, 1A290-6; may cd nang nhu: 1290-4,
1290-6, 1A290-6.

Cac kiéu may tu ddng nhiéu truc ctia Dirc: DAM6x25, DAMGX63, v...v.
Cac may cula Lién X6 cl dudc ky hiéu theo qui dinh sau:

Vi du, may may tién tu dong nhiéu truc cé ky hiéu 1A240-6:
1A240-6

> Tié_n
» Cai tién Ian that 1 (A)
May tu dong nhiéu truc chinh

_» Omae CUa phoi thanh : 40 mm
LF 6 truc chinh

Pudng kinh phdi nhd nhat cé thé gia cong trén may phai tra trong thuyét minh.
Cac may cua Dic dugc ky hiéu theo qui dinh nhu sau:
Vi dy, may tién tu dong nhiéu truc cé ky higu DAM6X63:

DAM6x63

__» May ty ddng nhiéu truc

_» 6 truc chinh

L » 4., phéithanh

May tién tu dong nhiéu truc chinh 1240-6

Trén hinh 2.50 trinh bay hinh dang chung clia méy tién tu dong nhiéu truc chinh 1240-6.
Trong qua trinh gia céng thi phéi quay, dao chay doc, ngang, dong thdi cé cac ca cau khoan,
catren, v...v.

May 1240-6 c6 thé gia céng cac chi ti€t phéi thanh khac nhau véi d’u’c‘jng kinh dén
640 mm va chiéu dai dén160 mm. Cac thanh phdi da qua chuot ngh,u()i co cac tiét dién tron,
vudng, sau canh tir cac loai vat liéu thép, kim loai mau. May co thé thuc hién gia cong tién
thd, tién tinh, tién ranh, tién dinh hinh, khoan, khoét, doa 16 hay gia cong ren trong va ren
ngoai.

May st dung phl hgp nhét trong san xuat hang loat va hang khoi. Cac nguyén cong
dugc thuc hién cling lac trén 6 vi tri cla cac truc chinh. Dung cu gia chg dugc ga kep trén
cac ban dao doc, ban dao ngang va ban dao khong phu thudc. Biéu chinh b?n dao docva 6
ban dao ngang la cac cam ¢6 dinh c6 san trén may. May lam vi§9 theo ch}u tnnh.tL_r dong. Qac
nguyén cdng cat ren, khoan cao t6c va khoét hay doa 16 dugc tién hanh g cac vi tri truc chinh
I, 1M1, TV, Vva VL
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Hinh 2.50 — Hinh dang chung clla may 1240-6

Khi diéu chinh may dung déng cd chay nhanh truc phan phéi dé kiém tra chu ky hoat
doéng ctia may trudce khi cho déng co chinh chay.

PE nang cao do chinh xac cla chi tiét gia céng cé thé s dung may tién tu dong nhiéu
truc chinh 1A240-6K.

1/ Tinh ndng ky thuat cua mdy 1240-6
May tién tu dong nhiéu truc chinh 1240-6 ¢d cac tinh nang k§ thuat nhu sau:
- Kich thudc phéi thanh 16n nhat
Tron 40 mm
Vudéng :28 mm
S4au canh- khoang cach gitra cac canh : 35 mm.
- Chiéu dai phéng phdi 1dn nhat: 180 mm.
- Chiéu dai 18n nhét chi tiét gia cong: 160 mm.
- Chiéu dai 1n nhat ctia phdi thanh: 4000 mm.
- Pudng kinh cat ren I8n nhat : thép: 30 mm; ddng: 36mm.
- S6 ban dao doc : 1
- Sé ban dao ngang : 6
- Lugng di chuyén 16n nhét clia ban dao doc : 180mm.
- Lugng di chuyén 18n nhét cGia ban dao doc c6 thé gia cong : 0160 mm.
- Luong di chuyén 18n nhat cGa ban dao ngang : |
& vi tri 1, 11, 111 : 70 mm.
o] vitri IV, V : 95 mm.
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3 vi tri VI ; 50 mm.
. S6 cap téc d6 truc chinh : 22
- Gigi han vong quay truc chinh : 142+1600 (vg/ph).
- Chu ky gia céng mot san pham : 8+288 (s). Thai gian chay khong : 3(s).
- Cong sudt dong cd chinh : N = 3 kW, n = 1500 (vg/ph).
- Béng co diéu chinh: N =1,5 kW, n = 1000 (vg/ph).
- Bong ca don phoi : N =1,1 kW, n=1450 (vg/ph).
- Pong co lam lanh ; N = 0,65 kW, n = 3000 (vg/ph).
- Trong lugng toan may : 9000 kG.
- Kich thudc may : dai x rong x cao = 6050 x 1600 x 1945 (mm).
2/ So dé dong cua may tién tu déng nhiéu truc chinh 1240-6

Sa do ddng clia may tién tu ddong nhiéu truc chinh 1240-6 dugc trinh bay trén hinh 2.51,
Chuyén dong tao hinh cha may tién tu ddng nhiéu truc chinh gém cé cac xich truyén dong
sau: xich toc dd, xich truc phan phdi, xich truc dung cu va cac xich phu trg khac.

a. Xich téc dp truyén dong tr ddng cd dén truc chinh clia may, co6 phuong trinh truyén dong
sau:

25
9124 a 67 45 (149 Ui =
ne(1450vg/ph) === (1N (1) <§§> (V) 7z V)55 (V) = nee (valph) - (2.69)

b. Xich truc phan phdi khi chay nhanh truyén déng tir 3dng co dén truc phan phdi quay nhanh
c6 phuong trinh:

$124 30 43 1 _
— (IX)LH,.LH,4 XII) =n, nhanh 2.70
Ng(1450 vg/ph). ¢317(H)LH 30(X) 43( )42( ) =Ny, ( ) (2.70)

c. Xich truc phan phdi khi lam viéc truyén dong tir déng co dén truc phan phdi quay cham cé
phuong trinh:

25
4124 02 00 67N vy 22 ()28 (v € 1x) 2 LH,. 22 ()= (x1)=n
ndc(1450vg/ph)¢37(ll)b(]ll) o (1 )45( )25( )D( )22 343( )42( )=Ng,
37

(ct/ph) (2.71)

d. Xich diéu chinh truc phan phéi truyén chuyén dong tir dong cd diéu chinh tdi truc phan
phdi theo phuong trinh xich dong:

n(950va/ph). — 18 LH522 43 — (XI)— 1 (XM =n,, diéu chinh. (2.72)

65 4343 42
e. Xich quay tay truc phan phéi theo phuang trinh:

Tay quay IX. L n,, quay tay. ' (2.73)
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g. Xich béi tron toan may truyén chuyén déng tai bom dau:
0124 20

Ne(1450 vg/ph). = (I1)*= .Bom c3
d a/ph) ¢317( )15 canh gat don 6. (2.74)
h. Xich thu don phoi truyén chuyén dong tir déng cd don phoi dén tric gat phoi:

10 20 _

1
_56 . % . E - ndqn phoi (275)

. Xich phan dé u truc chinh truyén chuyén dong tit truc phan phdi dén cd cau mantit quay
phan dé u truc chinh:

Ng(1410 vg/ph).

Ng-cam 2.can mantit 1 - dia mantit (XI1). % (XTI >

<: bén phai % .quay phan dé u truc chinh.
_)

bén trai .% .quay phan do6 u cap phéi. (2.75)
May co 4, 6, 8 ... truc chinh thi dia mantit van chi 4 ranh. D& dat dugc gia tri 4, 6, 8 sau

- S R kX Ade 4 -~ 64 62
moi lan phan do phai thay déi cac ty so truyén — . —= .
P of o) y cacty ruyen 28 104
Vi du, may 6 truc, méi lan phan d6 c6 dudc gia tri 1 =1%—6£
6 4 48 124

k. Xich quay tay d€ phéan do :

% - quay phan do bang tay u truc chinh

2
T 56a(XII). ==
ay quay 56a(XIII) 66

% - quay tay phan dd bang u phéi (2.76)

I. Xich truc dung cu truyén chuyén déng tir truc trung tdm dén céc truc dung cu ndm dsi dién
cac truc chinh.

Khi khoan, khoét chuyén déng dudc truyén tir truc trung tdm dén truc dung cu 8 vdi
phuong trinh:

42 20
V). 22 22 (V) = nya, (2.77)
n(V) 0 K (IV) = ny,
Khi cit ren ban ren vao nhanh, lam viéc réi IUi nhanh do cam trén truc phan phéi diéu
khién gia dao khéng phu thugc 10.

Céng thirc cat ren trén may tu dong nhém Il

-Khicdtren:  n, =nq- Ny,
- Khi lti ren: Ny = Ngeg - Ne (Ngea > Ngeq V& cUNg chiéu) (2.78)
Trong d6:

n.- s6 vong quay cat ren,

n,- $6 vong quay Ui ren,
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Nyt~ $6 vONg quay cla truc dung cu khi cét ren, ny, = n.

-nlm

. , — G
Ngeo- 8O vONg quay cua truc dung cu khi lui ren, Ny, = Ny A
N+~ 8O vong quay cla truc trung tam.

E,F,G,H — cac banh rang thay thé.

_Thay ddi téc dé truc dung cu ny, va n,, do ly hgp vau LHC, thuc hién, nd du'dc diéu
khién bang cam trén truc phan phéi.

3/ Cdc co cdu dac biét cua mdy 1240-6
a. Co c4u ban dao ngang

May tién tu déng nhiéu truc chinh 1240-6 cd sé ban dao ngang bang sé truc chinh (hinh
2.52a), tat ca cac ban dao ngang déu gia ¢éng cling mdt lic, cung Ui, sau d6 u truc chinh
quay phan dé 60° ddi sang vi tri gia cdng tiép theo. Méi ban dao ngang dudc mét cam tac
dong. So dé nguyén ly tac déng clla cam trén truc phan phdi dén ban dao ngang dudc thé
hién trén hinh 2.52b.

a. So dd b tri 6 ban dao ngang b. Truyén dan ban dao ngang
Hinh 2.52 — Co cau ban dao ngang trong may 1240-6
b. Cd cdu ban dao doc

Trén ban dao doc c6 ga nhiéu loai dung cu khac nhau (hinh2. 53) né dudc phan lam hai
bd phan:

- Céc gia dao c6 dinh (phu thudc) dugc ga chit trén ban dao doc 9. Trén dé thudng 13p
cac dao tién doc, khoan, khoét, doa.

- Cac gna dao khéng cé dinh (khdng phu thudc) dudc ga trugt trén ban dao doc 9.

Thudng lap cac dau tard, ban ren, khoan cao téc ... Trén may 1240-6 c6 2 gia dao khong phu
thudc.

Cac dung cu déu nam ddi dién vdi cac truc phdi nam trong y truc chinh.
Hoat dong cua cac gia dao c6 dinh theo trinh tu nhu sau:

Ban dao doc 9 (hinh 2.53) trén cé ga cac gia dao c6 dinh ti€n nhanh vao
nhd cam thung 49 (xem hinh 2.51) day khung di dong tién nhanh, thanh ra
khdng chuyén ddng &n khdp vdi banh rang 6 gan trén khung chuyen dong,

vung cong tac
ng phia trén 7
day thanh rang
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Egi]agduéi 8 ti€n nhanh g&p ddi khung di dong, day ban dao doc tién nhanh vao viing gia

: Bhén daﬂzo doc 9 tie‘{n céng‘téc, khung di dong khdng chuyén ddng, cam trén truc phan phdi
tac dgngﬂlen‘ thanh rang 7 Ia[n banh rang 6 quay, truyén chuyén déng tinh tién cho-thanh
rang 8 day ban dao doc chuyén déng cong tac.

i Eénhdao doc IGi nhanh, ca hai cam 49 va 68 (hinh 2.51) déu tac dédng lam ban dao doc
ui nhanh. ~

Hinh 2.53 — Ban dao doc trén may tién tu déng nhiéu truc

Hoat déng cta cac gia dao trugt (khéng phu thudc) theo (hinh 2.51):

Gia dao khc‘)ng phu thudc (gia dao truot) dugdc ga dat trén ban dao doc chi dung dé khoan
cao toc hay cat ren. Lugng chay dao cila né phu thudc vao cam 47 va 48.

Gia dao khong phu thudc chay nhanh vao céng tac, do cam 48 tac ddng con cam 47 trén
dudng tron ddy ban dao tién nhanh vao céng tac.

Gia dao khong phu thudc chay céng tac, do cam 47 tac dong, con cam 48 trén dudng
tron ddy gia dao khdng phu thudc chuyén déng cong tac.

Gia dao khoéng phu thudc i nhanh, ca hai cam 47 va 48 cung tac dong lam gia dao IUi
nhanh. '

Diéu chinh hanh trinh tién dao nho hé thdng thudc cong dé thay ddi ty sé truyén.
¢. Ca céu chdn phéi (hinh 2.54):

Sau khi cat dt chi tiét dé bat dau mot chu ky gia cong mdi, phéi dudc phéng ra véi qhiéu
dai nhat dinh nhd cit chan phdi. Cam trén truc phan phaéi 1 tac ddng qua hé thong don bay va
16 x0 3 lam can 2 mang cif chan phoi dén trudc truc phéi‘é Vi tr!’ I, phoi phéqg ra cham vao cu
chan phéi dimg lai, 5ng kep phéi kep chit, 16 xo 3 kéo can 2 vé vi tri ban dau.

d. Co cau quay phan dé u truc chinh
May tién tur ddng nhiéu truc chinh 1240-6 quay phan dé u truc chinh nhd co cau mantit co

- . - - 9 ' ~ 2 2 ?
ty s6 truyén % (hinh 2.55), thdng qua cac bd truyén banh rang c6 ty so6 truyén 3 dam bao
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1 . - . . ;
khi can mantit quay 1 vong thi u truc chinh quay 5 vong (cAn mantit quay lién tuc con dia

mantit hay u truc chinh quay gian doan).

Hinh 2.55 — Cd cau mantit
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e. Ca cdu dinh vj va kep chat truc chinh

__ Trén may tién ty dong nhiéu truc chinh 1240-6, d& dam bao dd chinh xac tudng quan
giua cac truc phéi va truc dung cu khi phan dé, ¢ hé thang chét dinh vi u truc chinh dudc bd
'(I’I’ doi ){()u'ng. Dudi tac dong gﬂa cam va 1o xo, rat chét dinh vi, u truc chinh quay phan dé mét
goc 60°, cam lai tac dong c&dm chét dinh vi vao u truc chinh (hinh 2.56).

Chét dinh vi Chét dinh vi

U truc chinh
Hinh 2.56 — Co c4u dinh vi u truc chinh trén may tién tu ddng nhiéu truc chinh 1240-6

U truc phoi & i

Hinh 2.57 — Cd cau nang u truc phoi

Do trong iugng cha u truc phdi rat 1dn nén dé giam ma sat khi quay phén-dc}, u tryc th‘;i
dugc nénQ lén khong ty 1én bé méat cha than may. §au khi E)hén' dé va dinh vi cam tag: dc_)qg
ha va kep u truc phdi vao mét tya cla than may dé dam bao cing vimng trong qua trinh gia
cong (hinh 2.57).
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2.6.6 So do dong cta may tu dong nhém 11T (may tu dong c6 dau révénve)

May tién tu dong révonve la may tién tur dong cét kim loai mét truc ¢6 dau dung cu la dau
Révonve dugc st dung dé gia cong céac chi tiét cd dd phirc tap trung binh.

May tién tu dong nhém TIT ¢6 nhiéu kiéu may khac nhau. Cac kiéu may tién tu dong
nhiéu truc cla Lién X6 cii gom: may c¢d nhe nhu: 1112, 1118, 1A118, 14118; may cd trung
nhu: 1124, 1136, 1A124; may cd 16n nhu: 1140, 1A140.

Cac may tién tu dong Révonve cla Lién X6 cl dugc ky hiéu theo qui dinh sau:

Vi du, may may tién tu dong Révénve co6 ky hiéu 14118:

10118

» Tién

» Cai tién lan thir 4([1)

» May tu dong Révonve
——» §,.., cUa phdi thanh : 18 mm

Budng kinh phdi nhd nhat cé thé gia cong trén may phai tra trong thuyé&t minh.
May tién tu dong Révonve 10118

Trén hinh 2.58 trinh bay hinh dang chung clia may tién tv dong Révonve 11118. May
dudc st dung trong san xuat hang loat va hang khdi, véi cac bd phan diéu khién nhu: cam

Révonve, cam cac ban dao ngang, cam phéng kep phéi, cac dé ga kep dao, cac cap banh
rang thay thé, chau kep, chau day, cac dia ly hgp ma sat dién tu, v...v.

Hinh 2.58 — Hinh dang chung cla méy 14118

May tu dong Révénve 1118 cd thé gia cong cac chi tiét cé dudng kinh 16n nhat 13 618
mm va chiéu dai I6n nhat 1a L .= 50mm tur cac thanh phoi da qua chudt ngudi vdi cac tiét
dién tron, vudng va sau canh ti cac vat liéu thep, vat liéu kim loai mau.

May 1/1118 thuc hién dudc cac nguyén cong nhu tién ngoai, khoan, khoét, doa, gia céng ren
trén cac vi tri cha dau Révonve; hay tién dinh hinh, tién ranh, khoa mat, cat dt trén cac ban
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dao ngang. Dung cu gia cong dudc ga dat trén cac gia dao lap trén dau Révonve hay céac
ban dao ngang. Trén may cé thé trang bj thém dé ga phay dau vit va cit ren nang sust cao.

1/ Tinh nédng ky thuét cia mdy 1/]118
May tién tu ddng Révonve 111118 ¢b céc tinh nang ky thuat nhy sau:
- Budng kinh 16 truc chinh : 26 mm.,
- Khoang cach tir mép truc chinh dén dau Révénve : 65135 mm.
- Kich thudc phéi thanh 18n nhat :
+Tron : 18 mm

+Vudng : 12 mm

+ Sau canh - khoang cach gitra cac canh : 15 mm.
- Chiéu dai phdng phoi 16n nhat : 60 mm.
- Chiéu dai 16n nhat cla phoi thanh : 3000 mm.
- Poan thép thira khéng gia cong dugc : 50 mm.

- Pudng kinh cat ren I8n nhat
+ Bang tard: thép: M10; dong : M12.
+ Bang ban ren: thép : M12; déng : M14.
- Gidi han cat ren bang tard : Thép : M5:M10 ; Bdng : M5:M12.
- Pudng kinh dau Révanve : 100mm.
- S6 dao trén dau Révénve : 6.
- Di chuyén 18n nhat cGa dung cu (khi tién doc trén dau Révénve): 50 mm.
- Pai lugng diéu chinh dudc (khi tién doc trén dau Révonve): 25 mm.
- Lugng di chuyén cla :
+ Ban dao ngang trudc va sau : 32 mm.
+ Ban dao ding : 26 mm.
- Pai lugng diéu chinh cla :
+ Ban dao ngang trudc va sau : doc : khdng; ngang : 6 mm.
+ Ban dao dimg : doc : khéng; ngang : 10 mm.
- P6i vdi ban dao trudc va sau : 1 vach chia = 0,02 mm (lugng di ddng nho nhat).
- S6 cap tdc dd truc chinh 11
- Gidi han vong quay truc chinh :
+ Khi quay ngudc : 400+4000 (vg/ph).
+ Khi quay thuan : 1251250 (vg/ph).
- Chu ky gia cong mot san pham : 6313 (s).
- Cong suat dong co : N = 2,2 kW, n = 1500 (vg/ph).
- Chiéu dai may khi c6 cd cau dan phdi : 4000 mm.
- Trong lugng toan may : 1100 kG.
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2/ So'dé déng cua mdy tién tu déng Révonve 1/]118

So d6 dong cla may tién tur dong Révonve 11118 dudc trinh bay trén hinh 2.59. Chuyén
déng tao hinh cia may tién tu dong Révonve gém cé cac xich truyén déng; xich tdc dd, xich
cac truc phan phoi, xich ddu Révonve va cac xich phu trg khac.

a. Xich téc do thuc hién truyén chuyén déng tir déng ca dén truc chinh, ¢ phuong trinh xich
déng nhu sau:

IV1 40
37 A .. 48 D _
Nger(1420vg/ph)(l < > I1) E l[I)< 84404 IV).ﬂ(V)i(VI)-nTC(vg/ph)
—.—M
4454 °
(2.79)
N= 0,27 kW 13
- :: n=2600 vg/ph 2z=54 Tay quay
Z=33 _ 3 = 2=50 12 14 =
Xy Hpe ot \ 221 x| ?—Eg i
3 | | Nppp ] z=32H ¢ ¢
Ly s } PC =32y A
s x 2=15 " 2= n
7Y Do ¥ i Z=34 ‘Pi:az X1V H :Ei
1 1 = !
c ) N= 0,8 kW 3 T i
2| n=2800 vg/ph '} 250 7230 T’ %’17 ey A
R’ VIl \ z=30 (X1 o Eamd oS !
7 |e o Q2
\ Nre b
L1V 15 - d
| _F_z. [ -
X
x| X
Nep
25 24 23 2221 20 2:33 10 11 D= 145{mm]
— 24 D,= 115[mm]
=V 40
L = P A =55, 50, 44, 39, 34,
- v 7 29, 25
—_—x| X B =39, 44, 50, 55, 60,
44 65, 69
48/;r_ 40 M 3
X ’__jw ]
! 111 i
W et X 4
L I L 8
M ] -
s [T 1l r
N= 2,8 kW . ) 11 X -
n=1420 vg/ph — M, My | g9 —
: ]
T oo [T i
R | [~22
L 49

Hinh 2.59 — So d6 déng may tién tu dong Révonve 17118
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b. Xich truc phan phéi thuc hién truyén chuyén dong tir dong co 2 dén truc phan phdi, co
phuang trinh xich ddng nhu sau:

2 33
nm(2800vg/ph).§ (X).ﬁ (XT)LH, 5, strdi(X11).LH (trai).LH, (trai).—

&
- /9
~22 e (VIIT) E‘Q(XV) —!—(IX)-n lam vié
32 32 d '30 23 ~ Ulpp .C(CUph) (280)
a
b

c. Xich truc phan phéi phu thuc hién truyén chuyén déng tir ddng cd 2 dén truc phan phdi
phu, cé phudng trinh xich ddéng nhu sau:

2 .33 '
nm(2800v/p)3—7 (X)§ LH; = Nppp (2.81)

d. Xich phong phéi va kep phéi thuc hién truyén chuyén dong tir dong cd 2 dén truc cam
phdéng phéi va kep phéi, cé phuong trinh xich déng nhu sau:

Neca(2800vg/ph)(VII) % (X). 2—2 (XD)LH,trai(XT).LH(phai).—

Cam thung 9—phéng phoi.

.29 v
50

Cam thung 6—kep phoi.

e. Xich quay dau Révénve thuc hién truyén chuyén déng tir truc phu dén cd cau mantit, cb
phuong trinh xich ddng nhu sau:

. 54 48 17
Tir 11).LH,,(phai). = . = (XVI) — (XVIII
truc phy (XTN).LH,;(phai). 22— (XVI) =2 (XVITT)—

Can mantit C - dia Mantit quay= 60°.
—TU truc (XVII) chia lam hai nga < (2.82)
Cam |ap phia dudi banh rang 34 rut
chét ham “M” dé thuc hién quay dau Révénve.
f Xich day ddu Révénve dé thuc hién gia cong thuc hién truyén chuyén dong tif truc X/l dén
co cau quat rang-thanh rang, c6 phudng trinh xich déng nhu sau:

T truc (XIII).é%(XIV) Cam dia 15 quat rang 94 —thanh rang 16 day toan bd y dau
Révdnve ti€n vao gia cong.

g. Xich khoan cao téc truyén chuyén dong tir dong cd khoan cao tc 3 dén truc dung cu cla
dau Révonve, c6 phuang trinh xich dong nhu sau:
21 17

ovglph). 20 1 = (vg/ph). | 2.83
ndca(260vgp)15 15 - M (vg/ph) (2.83)
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h. Xich quay tay truc phan phdi thuc hién truyén chuyén dong tir tay quay dén truc phan
phoi, ¢6 phuong trinh xich déng nhu sau:

). . 20 32
T tay quay TQ (cac ly hop 3, 5, 12 phaira khdp).§ 2 —
e
g
- % (XTIT). @(XV) 313 (IX) = n,, quay tay. (2.84)
a
b

i. Xich cat ren

Trong trudng hdp cat ren, dung cu dudc lap vao déu_ Révonve. Khi cat ren truc chinh
quay cham, truc dung cu ding im. Khi lui ren truc chinh van quay cham, truc dung cu quay
nhanh hon truc chinh (quay cung chiéu). Do dé c6 phuong trinh xich cat ren nhu sau:

Ner = Nyg cham

My = Ny, — Nre anam (QUAy cling chiéu) (2.85)
3/ Cdc co cau dac biét cua mdy tién tuw déng Révonve 1/1118:
a. U dau Révénve

May tién tu dong Révonve 1[1118 dugc trang bi u dau Révdnve cd cac chuyén déng:
quay phan dd, chuyén dong tinh tién, chuyén ddng dinh vi va chuyén déng cla truc dung cu.

a
g
§ 7 g 1w
5 —C "
. : Z=46 12 z=38 I3
J */=—=..r'7 4
2 .
, // 5
’ n » - 2=23 - - = r 76
’ e \ ‘lf 25 A ’5
o D S
%ﬁ : I Q -
\ \
NZ .
() \ 7
\ 773 /4
23 22 21 @'4} 18 17
217 o

Hinh 2.60 — | dau Révonve clia may tién tu déong 10118

Chuyén dong tinh tién clla u dau Révénve (hinh 2.60) dudc thuc hién tir cam 19 tac doéng
qua hé théng banh rang hinh quat 20, &n khdp thanh rang 21, ddy u Révonve 1 '

vao cong tac.
Chuyén déng quay phan do cla u dau Révénve (hinh 2. 61) dugc thuc hién tr truc phu
qua banh rang 2, an khdp vdi banh rang 3, dén banh rang rong

ban 4, truyén dén banh
con, can mantit 7, dia mantit 8 lam quay u truc dung cu lap trén dau Révénve 60°. rang

Chuyén dong dinh vi cla u dau Révénve (hinh 2.61)dudc thuc hién tr cam mat day 14
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tac dong qua hé thdng thanh ddy 15 phdi hdp véi chuyén dong phan da, rat chét 16 trudc khi
phan dé va cam chét dinh vi sau khi phan d6.

Hinh 2.61 — Nguyén ly lam viéc cla u Révénve may 171118

b. Cd c8u ban dao ngang

Trén may tién tu dong Révonve 11118 cé hé théng ban dao ngang gém: ban dao ngang
trudc va ban dao ngang sau (hinh 2.62).

= ) B =

Phéi Thanh rang

Thanh réng ) 5 ,
Banh rang ré quat Banh rang re quat

Cam & Cam

a) Ban dao ngang trudc b} Ban dao ngang sau
Hinh 2.62 — Hé théng ban dao ngang may 11118

Cam trén truc phan phéi tac dong véq hé thdng don bay lam quay bénh’ ‘rén'g hinh quat
&n khdp vdi thanh rang tinh tién trén cé gan ban dao ngang mang dung cu cét tién vao viing
cat got. '
2.7 MAY TIEN BIEU KHIEN SO CNC ( Computerired Numerical Control)

Vé mat cau trac déng hoc thi cac chuyén dong tao hinh trén may tién diéu khién sé va
may tién théng thudng co ban giéng nhau. Biém khac biét cd ban do ia:

-Cac dich chuyén clia may CNC dudc xac dinh trong mét hé toa dob cd lién quan chat ché
dén chi tiét gia cdng va chuyén déng clia dung cu cat.
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-Toan bé cac chuyén déng phuc vu qua trinh gia cong chi tiét nhu: ban may, ban dao,
dau Révénve, mii tam, v...v déu dudc tinh toan, diéu khién, diéu chinh va kiém tra dudi sy
diéu hanh cta may tinh.

-M3i bd phan hoat déng clia may déu cé cac cam bién do phan hoi trang thai lam viéc va
chat lugng cla cac trang thai d6 vé hé diéu khién.

2.7.1 So dé két cau ddng hoc cuia may tién diéu khién s6 CNC

Hinh 2.63 |a so d6 két cau dong hoc clia may tién diéu khién s CNC bao gom cac bd
phan ¢o ban nhu sau: cum truc chinh, u truc sau, hé thong thay dao, hé théng chay dao doc,
hé thdng chay dao ngang, bd diéu khién CNC.

Dau dung cu
Revanve

Dung ¢y ¢t

[Cun mue ching| —

\ Bone co diu duno cu |
i 1
| Rexou\e |

[Déng co Servo myc X|

9

{Duéng huong tue X

[112 thong phash] |, % ———Bong co Servo tuc Z |

o,

/ | : — 3
" :E ? l "1 ‘ ‘ '\‘. (Mdm ¢ip 2) (Trae chinh 2)

hisisapssaga — i . l

'nr en dong| . } j
. '| B ; A
i JECl ; RN
‘ } ! j y

| N
Dong o Servo e chivh [Mam cp| [Phai] [Bo didu kbign CNC| [ dong!  "Dong co di chuyén u dong]

T—Duong huéng tue Z_|

Hinh 2.63 - So do két cau déng hoc clia may tién CNC

Cum truc chinh |a noi ga dat chi tiét gia cong va tao ra téc dd cit got. Truc chinh dudc
dan déng bai dong cd dién servo cd kha nang cung cap s6 vong quay bat ky trong pham vi
cho phép clia may Trén truc chinh théng thudng cd 1ap dat hé thong mam cap thuy luc hodc
khi nén nham giam thdi gian ga d3t chi tiét, mét s6 may cb thé duge trang bi tay may phuc vu
ga dat tu dong chi tiét. Trong mot sé truang hdp trén truc chinh con c6 hé théng phanh khi
nén, nham thay d&i téc do quay cla truc chinh trong thai gian ngan nhat. Téc do quay cla
truc chinh luén dudc cac cdm bién do phan hdi vé bo diéu khién CNC va ludn dugc diéu
khién, diéu chinh bdi bé diéu khién CNC vdi su trg gitp dac luc clia may tinh (1).

U truc sau (u dong) ctia may tién CNC duoc lap dat d&i dién vdi cum truc chinh, trén u
sau co thé 1dp mii tam ho&c mam cap thir hai c6 chuyén ddng nhu la truc chinh thir hai. Dich
chuyén cla u truc sau cling dudc dan dong bdi dong co dién servo va dudc diéu khién va
didu chinh bdi bo diéu khién CNC (2).

Hé thng thay dao cla may tién CNC thong thucng la cac dau Révédnve co kha nang l&p
dat t6i 16 hoac 20 dung cu va co thé c6 dén 2 dau Révonve. Khi chuaong trinh NC goi mot
dung cu mdi thi bd diéu khién CNC diéu khién dau Révonve IUi vé vi tri thay dao va quay
phan dd tdi vi tri dung cu yéu cau sau dé dua né vao ving gia cong. Trén dau Révénve cb
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thé 1ap dat cac dung cu cb chuyén dong cat got nhur cac loai dao phay. Vi tri thay dao la mot

vi tri xac dinh frén may va do nha san xuat qui dinh nham khong tao ra kha nang va dap voi
chi i€t va cac bd phan khac ciia may.

Hé théng chay dao doc clia may tién CNC cé ban dao doc chuyen dong tinh ti€n dugc
dan dong bai doéng ca dién servo thong qua bd truyen déng bién chuyén dong quay thanh
chuyén déng théng la truc vit me dai 6c bi v8i dac diém truyen luc khong c6 khe ha. Chuyen

céo\lng (cg;ay clia déng co dién servo truc Z dudc diéu khi€n va diéu chinh bdi bd diéu khién

Hé théng chay dao hgang clia may tién CNC c6 ban dao ngang, trén no lap dat dau
Révove, thuc hién chuyén dong tinh tién theo truc X, no cung dudc dan dong bdi dong co

dién servo thong qua cd cau truc vit me dai ¢ bi va dugce diéu khién va diéu chinh bdi bd
diéu khién CNC (4).

Bo diéu khién CNC ¢6 nhiém vu bién dich chuaong trinh NC do ngudi st dung lap va phan
nhanh thanh 2 hé Iénh cd ban dé la: hé Iénh dudng di- diéu khién cac déng cd chay dao hinh
thanh hinh dang hinh hoc clia chi tiét, va hé 1énh déng ngét— diéu khién cac thiét bi dam bao
cac théng sé cong nghé clia qua trinh cét got cling nhu diéu kién lam viéc cda may.

2.7.2 Cac cd ciu dic trung ctia may tién diéu khién s&
1/ Mam cap tu dinh tam

Trén truc chinh cla may tién diéu khién theo chuong trinh sé théng thudng c6 1ap dat hé
théng mam cép tu dinh tam. Nguén déng luc clia mam cap cé thé la thuy luc, khi nén hoac
hén hdp thuy khi lam cho qua trinh ga kep chi tiét nhanh hon, luc kep 18n va én dinh hon.
Mam cip dudc ga |3p trén dau truc chinh clia may, tai diém khéng clia may va dudc ky hiéu
laM.

Diém khong clia may M dudc nha san xudt xac dinh & tam truc chinh tai mat bich 13p
ghép vdi mam cap, diém M khong thé thay déi trong qua trinh hoat dong clia may.

Hinh 2.64 trinh bay mot s& diém tham chiéu ¢ ban clia may tién CNC.

@— Machine zera
é— Reference palnt

d} Tool reference polnt

@ Workpert zero

@- Taal changlng pasitlon

Hinh 2.64 - Cac diém tham chiéu trén may tién CNC

- Machine zero - M- diém khong cla may,

- Reference point : R- diém tham chiéu ctia may (hé théng do),
- Tool reference point  : B- diém tham chigu clia dung cu cat,

- Workpart zero - W- diém khong cla chi tiét,

- Tool changing position : N- diém thay dung cu cat.

Hinh 2.65 trinh bay nguyen ly hoat déng, bién dich chuyén doc truc thanh dich chuyén
theo phu’dng hudng kinh, déng thdi tao ra lyc kep cia mam cap. Trén mot s6 may tién CNC
con ¢6 thé trang bi hé théng triét tiéu anh hudng cua luc ly tam dén luc kep khi 86 vong quay
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truc chinh 16n hosc khi luc kep chi tiét thay d@di phu thudc vao ché dé cat ciing nhu vat ligu
cat, v.v...

Mém\cép Pon bay
1 1\ o
- ‘F / — [P A :5 Chéu kep
= [ {4 Ché kep B i
Thanh kéo L\" = I Thanh kéo | V722227277 Mam cap
A, : Ao
Thanh chém

Hinh 2.65 - Nguyén ly tao luc kep clla mam cap trén may tién CNC

2/ Hé théng truc vit me dai 6c bi

Trén may cong cu diéu khién s6 CNC nhiém vu cla truc vit me dai 6c bi la bi€n chuyen
déng quay ctia dong cd thanh chuyén dong tinh tién cta ban dao vdi dac diém truyén luc
khong khe ha. Trong hé théng chay dao clla may cong cu diéu khién s hé théng truc vit me
dai 6¢ bi thucng gdm truc vit va hai dai 6c¢ bi doc lap dugc 13p ghép té hgp véi nhau nham tao

ra két cau khit khe hd, tuong tu két cau khir khe hd clia hai vong bi 13p trén hai dau truc clia
hop giam téc.

Thang thudng dé khir khe hd cé hai loai két cau: tao ra sy dich chuyén tuong ddi cta hai
dai 8¢ theo hudng doc truc nhung khang thay ddi géc quay tudng déi hodc quay tudng déi hai
dai 6¢ nhung khéng thay ddi khodng cach doc truc.

Trén hinh 2.66 trinh bay sd d6 nguyén ly khit khe hd clia hé théng truc vit me dai 6¢ bi
bang viéc thay doi chiéu day tdm dém 4 giira.

Dai 6¢ trai

oot —  Pai 6c phai
/
Bi

A
—“_ﬁ L r . o |
N % /
1 Wi

Truc vit bi

Bu léng ghép

Hinh 2.66 - So d6 nguyén ly hé théng vit me dai 6c bi khif khe hd nha thay ddi do day tdm dém

3/ Hé théng dau Révénve trén mady tién CNC

Hé théng thay dao tu dong trén may tién CNC la dau dung cy Revonve nd c¢b thé chira

dén 16 hoac 20 dung cu. Vd&i hé thong nay viéc thay dao dién ra rat ngan co thé dén 2s. Dau
Revonve clia may tién CNC dudc thé hién trén hinh 2.67.
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Hinh 2.67 - Bau dung cu Revonve trén may céng cu CNC

Dung cu lap trén dau Révdnve phai dugc do va xac dinh cac kich thudc hiéu chinh, gla

tri nay phai dudc nap vao bd nhd clia may. Trén hinh 2.68 trinh bay céac kich thudc hiéu chinh
cd ban déi vdi dao tién.

Jram)
32

B - diém hiéu chinh dung cu cét
L - khoang cach tir diém hiéu ch‘Tnh dén mdi cat theo Z
Q - khoang cach hiéu chinh theo phvong X
R — ban kinh mdi dao
Hinh 2.68 - Cac kich thudc hiéu chinh cla dao tién
2.7.3 May tién CNC CL-253 cua hang Mori Seki

Hinh dang chung bén ngoai cla may tién CNC CL-253 clia hang Mori Seki dudc trinh
bay trén hinh 2.69 va cac cum k&t cau chinh clia may dudc thé hién trén hinh 2.70

* Tinh nang ky thudt co ban cua mdy tién CNC CL-253
- Kich thuéc gidi han cla may:

+ Chiéu cao clia may: 2000mm (78,7 in.).

+ Kich thudc mat bang may:  2000mm x1775mm (78,7 in.x 69,9 in.).
- T8ng trong lugng may: 4100kG.
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- Khéng gian gia cong clia may:
+ Hanh trinh cla truc X: 260mm (10,2 in.).
+ Hanh trinh clia truc Z: 500mm (19,7 in.).

Bang diéu khién CNC

Clra an toan . e
Man hinh

Piéu khién man hinh

Piéu khi€én may

Ban dap déng
. md mam cap
Hinh 2.69 - May tién CNC CL-253 cta hang Mori seki — Hinh dang bén ngoai
- Kich thudc chi tiét gia cong:
+ Puong kinh chi tiét gia cdng 16n nhat: 450 mm (17.7 in.).

+ Chiéu dai chi ti€t gia cong 16n nhat: 480 mm (18.8in.)
+ Pudng kinh chi tiét gia cong tiéu chuan: 250 mm (9,8 in.).
- Chiéu sau cit 18n nhat c6 thé dat dugc: 8mm.

- Budng kinh khoan 16n nhat co thé dat téi:  56mm.
- D6 nhap nhd bé mat la 1,43um & ché dd cat tiéu chuan.
- Hé théng thay dung cu- dau Révonve:
+ S6 dung cu trén dau Révonve: 10 dung cu.
+ Thdai gian thay dung cu: 0,6 s.
- Cum truc chinh:
+ Pudng kinh 16 truc chinh: 80mm (3,1 in.).

+ Cong suat dong cd truc chinh d ché do cat lién tuc: 11kW va d ché dd qua tai: 15kW vdi
thai gian 30 phat.

+ SG vong quay tir 35 dén 3500 v/phut.
- Hé théng chay dao:
+ Cdng suat ddng co chay dao:
e TrucX: 1,5 kW,
o TrucZ: 3,5 kW.
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+ Tdc dd chay dao nhanh
e TrucX: 18m/phdt,
e Truc?Z: 24m/phat.
- Cong suat dong co bom dung dich tron ngudi: 0,52 kW.
- Cong suat nguén & ché d6 lam viéc lién tuc: 28,8 kW.
- Mam cap: két hgp thuy luc va khi nén.
- Bang diéu khién:
+ C6 kha nang quay 90 d6.
+ Man hinh hién thj 10,4 inch TFT color LCD.

Mam cap _ Phos " Dung cu

Cum tuc chinh _
g\)c_'mg cd truc chinh
T—_Déngcd lruc Z

_Than mévl

Hinh 2.70 - May tién CNC CL-253 cla hang Mori seki — Cac cum két cdu co ban

- C8ng giao ti€p 1/0: R-S232-C/PCMCIA.
- Cac dia chi chifc nang:
+ Dia chi chirc nang tdc do S ¢6 5 chir s6.
+ Dia chi chirc ndng dung cu cat T cé 4 chir s6.
+ Dia chi chirc nang may M ¢6 3 chit s6.
- B6 nhd luu trir chuong trinh 128kB va nhiéu hon.
- S6 chudng trinh ¢6 thé luu trir 1a 200.
- 88 dung cu cat ¢6 kich thudc hiéu chinh dugc luu trir 80.

2.7.4 May tien CNC SL- 20 cua hing HAAS

= Déng co huc X Déu dung cu Revonve
- - :

_Dan huong tuc Z

_Dan huang truc X

Hinh dang chung bén ngoai cia may tién CNC SL- 20 clia hang HAAS dudc trinh bay

trén hinh 2.71.



Cira an toan tu déng PAu dung cu Revonve Bang diéu khién CNC

Man hinh

Diéu khién man hinh,
1ap trinh

Diéu khién may

\Bén dap dong md mam cap

Hinh 2.7 - May tién CNC SL- 20 cta hang HAAS

* Tinh ndng ky thudt co ban cua mdy tién CNC SL- 20
- Kich thudc gidi han ctia may:

+ Chiéu cao clla may: 2438mm (96 in.).
+ Kich thuéc mit bang may: ) 3505mmx1575mm (138 in.x 62 in.).

- T8ng trong lugng may: 4082kg.

- Khéng gian gia cong clia may:
+ Hanh trinh cla truc X: 215mm (8,45 in.).
+ Hanh trinh cda truc Z: 508mm (20 in.).

- Kii

ch thudc chi tiét gia cong:
+ Pudng kinh chi tié€t gia cdng 16n nhét:
+ Chiéu dai chi tiét gia cdng I18n nhat:

+ Chiéu dai gia coéng 16:

- Hé thng thay dung cu- dau Révonve:

+ S6 dung cu trén dau Révonve:

+ Thdi gian thay dung cu:

- Cum truc chinh:

+ Pudng kinh 16 truc chinh:

+ Cdng suat ddng co truc chinh 1dn nhat:

+ Mémen xoan truc chinh:
+ S6 vong quay Ién nhat:

- Hé théng chay dao:

+ Luc cho phép I6n nhat khi chay dao:
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e TrucX: 10675 N,
e TrucZ: 18458 N.

262 mm (10,3 in.).
508 mm (20 in.)
483 mm (19 in.).

10 dung cu.
1s.

76,2mm (3,0 in.).

15 kW.

209 Nm vdi 650 vg/ph.
4000 vg/ph.



+ Toc dd chay dao nhanh
e TrucX: 30,5 m/phut,
e TrucZ: 30,5 m/phut.
- Mam cép: thuy luc .
- Bang diéu khién:
+ C6 kha nang quay 90 dé.
+ Man hinh hién thj 10,4 inch color LCD.
- Cdng giao tiép 1/0: RS-232.
- Pia chi chifc nang tdc dd S ¢d gia tri tir 1 d&n s vong quay ldn nhat.
- Ma hoa lap trinh G code theo tiéu chuin 1SO.
- B& nhd luu trit chuong trinh 256kB dén 16MB.
- S8 chuong trinh ¢é thé luu trir 1a 500.
- S6 dung cu cat c6 kich thudce hiéu chinh dugde Iuu trir 50.
- 6 chinh xac vi tri: £0,0051mm (+0,0002™).
- PBo6 chinh xac 1ap lai: £0,0025mm (x0,0001").

115



CHUONG 3
MAY PHAY

3.1 CONG DUNG, KY HIEU VA PHAN LOAI
3.1.1 Cong dung

May phay c6 pham vi sif dung rat lon, thudng ding sau may tién trong cac phan xudng
cd khi. Hinh 3.1 trinh bay mét s6 cdng viéc ch yeu dudc thuc hién trén may phay. N6 thu’dng
dugc dung dé gia cdng cac bé mat sau: mat phang hinh 3.1a, 3.1b; cac bé mat dinh hinh (bé
mat cam, cdi dap, khudn ép) hinh 3.1f, 3.1g; cAt ren vit trong va ngoai, gia cong banh rang va
dao cit nhiéu ludi c6 ring thang va xodn, cét ranh thang va xo&n hinh 3.1d, 3.1h. Chuyén
ddng chinh clla may phay la chuyén déng quay vong cta dao, con cac chuyén déng chay
dao do ban may thuc hién. !

t
4
el

a) b) ¢ "B E d) ‘H
s r - ot} [ - o é’t ——
n' : ﬂ N N '\:d- w\ had // .
1t 8 18 g |
e) f 9 h) i)

Hinh 3.1 — Cac cdng viéc thuc hién trén may phay

Trong hai loai may phay van nang ndm va ding thi loai phay ndm ngang dudc st
dung rdong rai hon vi né lam dugc nhleu viéc hon. Loai may phay van nang thuong ban may
co 3 chuyén déng: doc ngang va thang ding vudng goéc vdi nhau. Ngoa| cong viéc chu yéu
la gla cong cac mat phang bang dao lan tru va dao phay nhiéu ludi, né con gia cdng cac ranh
thang va xoan bang dao phay ngon hay dao phay dia, gia cong cac mat dinh hinh véi dao
phay dinh hinh. Déi khi con dung dé gia cdng banh ring bang dao phay médun.

Ngoai chuyen déng chay dao thing goc da ndi & trén, ban may clia may phay ngang van
nang con co thé quay xung quanh truc thang didng mét goc +45° Trén ban may con cb thé
lap dudc céc ban tron, dau phan dé. Truc chinh cdngxén nam ngang con ¢o thé thay bang u
dau truc chinh diing va bién thanh may phay van ning ding.

Kich thudc co ban dé bi€u thi may phay ngang la chiéu rdng va chiéu dai clia ban may.
Thudng cd ban may cd s6 cang bé thi kich thudc cang 1dn.
3.1.2 Ky hiéu va phan loai

Phan 18n cac may phay dudc sir dung d nudc ta cd hai ngudn goc chlnh dé la cac may
ché tao tai Lién x6 cii va cac may dudc nha may Nha may Coéng cu s6 1 san xuét theo maL

cta Lién x6 cii. Hién nay cac may phay diéu khién theo chuong trinh s& CNC d3 bt dau
dudc st dung kha phd bién & nudc ta.
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Ky hiéu cia may phay do Lién x8 cii ché tao va Viét Nam ché tao dugc qui dinh nhu sau:

May cla Lién X6 ci : May cua Viét Nam :
6H82 P623
—»Phay »Phay
—»Cai ti€n lan thir H —»Nam van nang
—»Nam van ning —»C3 ban sé 2

—»CG4 ban s 2
~ May phay ngang van néng 6H82 la san pham do Lién X& cii san xuat. Nha may Cong cu
s6 1 da san xuat may phay ngang van nang P623 theo mau clia 6H82 va may phay P613.
May phay thudng dudc phan thanh hailoai chinh:
Cac may phay van nang nam ngang va may phay ding.
Cac may phay chuyén diing, chuyén dé phay rénh then, ren vit hay chép hinh, v...v.

Trong céac loai may phay thdng dung may phay nam ngang va ding van nang thudng cé
cac bo phan giéng nhau d&n 80%. Ching chi khac nhau & dau truc chinh nam ngang hay
thang diing.
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Hinh 3.2 - Hinh dang chung cia may phay van nidng.ngang 6H82
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3.2 MAY PHAY VAN NANG NAM NGANG 6H82 (P623)

Trén hinh 3.2 trinh bay hinh dang chung clia may phay van ning ngang 6H82. May bao
gom cac bd phan chinh sau: 1- D& may; 2- Than may; 3- Hop thiét bi dién; 4- Céng tac
xoay, 5- Tay quay thay ddi t6c d6; 6- Num xoay chon téc do; 7- Nut an dé ham truc chinh;
8- Con dé 13p truc dao; 9- Voi dan chat lam ngudi khi gia cdng; 10- Truc dao; 11- Xa ngang
dé 14p bac dg truc dao 12- Bac dd truc dao; 13- V6 lang dé an dao doc; 14- Ban dao;
15- Tay quay dé dao chiéu 3n dao doc; 16- D& ban dao; 17- Ban trugt; 18- Séng trugt dé di
trugt ban dao; 19- Tay quay 3n dao ngang va ding; 20- V6 lang di chuyén gia dao bang tay;
21- Tay quay dé kep gia dao; 22- Cam két thic an dao ngang; 23- Vau két thic &n dao
ngang; 24- Vau két thic &n dao ding; 25- Cit hanh trinh dé két thic &n dao ding;
26- Vau han ché hanh trinh &n dao ding; 27- Num xoay dé chon tri s6 chay dao;

28- Tay gat th(r 2 d& bat dau va két thuc an dao doc; 29- Nap day ly hdp diéu chinh thdi gian;
30- Ecu dé diéu chinh thai gian cla ly hop.

3.2.1 Tinh nang ky thuat cia may phay van ning 6H82
May phay ngang van nang 6H82 c¢6 cac tinh nang ky thuéat chi yéu nhu sau:

- 18 céap v_c‘mg quay truc chinh : n;, = 30+1500vg/ph.

- 18 cép lugng chay dao doc va ngang : S,, = 23,5+1800mm/ph.

- Xich chay dao nhanh : S, = 2300mm/ph.

- Kich thude ban may sé 2 : 320 x 1250mm.

- Coéng suat déng cd chinh : Ne = 7kW: n, = 1440vg/ph.

- Cong suat chay dao : N, = 1,7kW; n, = 1420vg/ph.

- Trong lugng may: kG
3.2.2 So d6 dong ciia may phay van niang 6H82

So do dong clia may phay van nang 6H82 deC trinh bay trén hi\nh 3.3. Céac chuyén déng
tao hinh trén may phay van nang nam ngang'gém cod géc xjch truyén dong: xich téc do (xich
truc chinh), xich chay dao, va xich phan dé néu cé ga lap dau phan da.

1/ Xich truc chinh thuc hién truyén dong tir ddéng co dén truc chinh ga dao theo phuong trinh
xich déng sau:

16 18 n =30(vg/ph)

39 ‘2‘2 19 Ny = 37,5(vg/ph)
ndc(1440vg/ph)(l)§—i(ll 13—2 ) -5 V) <;;> AL (3.1)

o 39 = ny7 =1180(vg/ph)

33 26 [N1g =1500(vg/ph)
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2/ Xich chay dao doc, ngang, dtng thuc hién truyén dong tir ddng cd 2 dén céac truc vit me
doc, ngang va ding theo phuong trinh xich déng sau: 40
LHM,(phai). 70 M,(trai).M,(VI)

(Cho ta 9 téc do truc tiép tir
190+1180mm/ph clia S, S,q Sq)

16 18
36 40

26 24 27 21 13 18

— (I — P - M VI

Nae2(1420v/p)(T) A (”)64 ({57 V)T 377(V) LHM,(tra )45 (M) ( 2(VI)
36 24 (Cho 9 téc dQ gian tlep tlr
18 34 23,5+150mm/ph clia S, S, Sy)
3—(vn 8 v —(IX M)(XD).  t,(6x1)—» Sge.

33 \
(Ms)t,2(6x1)—; Shgang (3.2)
22 22

23 44 x3(6 1)—> Sdmg

DPudng truyén dong truc tiép va dudng truyén déng gian tiép cla chuyén dong chay dao
dudc trinh bay trén hinh 3.4.

40
// M, y
2
—I —h - —W AF
b+ e+ —AHE
sl q o ™ 21| _Hfs T1 1N 1
_:B I U
18
2) | b) )

Hinh 3.4 - Budng truyén gian tiép (tdc do thap) - truc ti€p (t6¢c d6 cao)
a. Vi tri khong fam viéc; b. Pudng truyén gian tiép (téc 46 thap): 1—-2—-3—4;
c.Pudng truyén truc tiép (tdc dé cao): 1-2.
3/ Xich chay dao nhanh thuc hién truyén dong nhanh tir dong cd 2 dén cac truc vit me doc
ngang va dang theo phudng trinh xich déng sau:

26 .44 57 28 18
1420vg/ph) == (I == (V) 7= (VD) 22 (VID) = (VIII
Nac{1420vg/ph) 2= (IT) = (V) 2= (VD) 7o (VI) == (VITT) —

22 22

S (Ox)=Se |

23 2; x2(6 1) ngnhanh ? =2300mm/ph

33 18 18 (3.3
37 16 18 x1(6 1) Sdnhanh )
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3.2.3 Cac co cau dic biét

- M‘ay phay van nang cé f(hé nang gia cong dugc nhiéu loai bé mat véi nhiéu loai dao, vat
Iu'-;:nu va phgl:dng‘ pPhap cat khac nhau nén né cé mét s6 co cayu dac biét dé dam bao cac diéu
kign lam viéc binh thudgng ctia may. -

) Mét vai cd cdu dac biét cia may 1a: co cau hiéu chinh khe hg vit me, co ciu chon trudc
tdc db quay. .

1/ Co'cdu hiéu chinh khe hé vit me:

.Trén may phay ngang van nang thudng ding hai phuong phap phay: phay thuan va phay
nghich. Hinh 3.5 mé ta hai phuong phap phay nay: truc vit me (1) nhan truyén déng tor hop
qhay dao va lam di déng ban may (2) mang chi tiét gia céng. Truc vit me (1) quay trong dai
oc (3) dugc c6 dinh trén l?én trudt ngang (4). Néu truc vit me quay theo chiéu mii tén, mat
bér;l trai cla vitme va dai 6c sé tiép xuc vdi nhau va dua vitme mang ban may di dong vé bén
phai (hinh 3.5a). '

g phuong phép7phay nghich, tic la phuong phap phay cé chiéu chuyén dong clia dao
phay va chiéu chuyén déng ctia phoi nguge nhau (hinh 3.5a), su ti€p xtc & mat bén trai cla
ren vit me vai dai 6c¢ ludn ludn én dinh, vi luc cit ddy vit me vé bén trai, lam triét tiéu khe hd
gitra hai b& mat nay. Bay la phuong phap phay thudng dung nhat.

A =y
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a) Phay nghich b) Phay thuén
Hinh 3.5 — So d6 phay thuan va phay nghich

Trai lai, & phuong phap phay thuan (hinh 3.5b), dao va phéi c¢é chuyén dong cling chiéu
(dao van quay theo hudng cii nhung ban may dao chiéu). Trong trudng hop nay, & thoi diém
khong c6 luc ¢at tac dung (khi khong c6 ludi cat nao tac déng vao phéi) mat phai cla ren vit
me ti€p xUc vdi bé mat dai 6¢c dé dua ban may sang trai. Nhung khi luc cat xuat hién, déy vit
me sang-trai, cham ddt su tiép xdc tao nén mét khe hd gilra mat phai clia ren vit me va dai
&c. O khoanh khac nay, ban may sé dimng lai cho dén khi khe hd bi triét tiéu. Su xuat hién va
triét tiéu khe hd lam chuyén déng cla ban may khéng ém, bi giat cuc. Néu khe hd cang 16n
thi do chuyén déng khéng déu va rung dong clia ban may cang I16n.

Pé khac phuc khe hd gilra vit me va dai &c khi Qhay thuén,{ frén may phay ngang van
nang ngudi ta ding nhiéu loai co ciu hiéu chinh khe hd vit me khac nhau.

Hinh 3.6 gidi thiéu co cdu hiéu chinh khe hd dugc dung trén may P623, Trén ban truot
ngang (1), ngoai dai 6¢ chinh (2) con cé dai 6¢c phu (3). Bé thuc hién chuye’zn gong dog cua
ban may, vit me (4) vira quay trong dai oc (2) vira quay irong ren cua truc vit rong (5) cé ren
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tréi & bén ngoai ghép vdi dai ¢ phu (3). Ren trong clia truc vit réng (5) &p sat vdi ren cda vif
me (4), dau mat bén trai cda truc vit rong co xé ranh doc. Dung dai éc (6) di dong bac (7) sé
ép mat con lam cho ren cla truc vit réng bé sat vao ren cia vit me.

» 72 \\\\\\\\ N

LS I/

N\\Z7» \Q\‘\\\ 0
h\\\\\\\\ \ W

1

Hinh 3.6 — Co cau hiéu chinh khe hd truc vit me

NE&u nhu vit me quay theo chiéu mii tén, mat bén trai clia cac ren vit me sé ti sat vao ren
cla dai 6¢ (2) va vit me sé di déng sang phai. Cung lac, truc vit réng (5) ciing ¢6 xu huéng
quay cung vdi vit me (4). Viren ngoal cla truc vit rong la ren trai nén truc vit rong b| xé dich
vé bén trai, ép khit vao mit phai clia ren vit me. Do dé néu nhu ¢c6 Iuc ddy vit me vé bén trai
(nhu khi phay thuan), cac vong ren cla dai 8¢ chinh (2) s& ngan can sy chuyén vi cla vit
me. Con cac vong ren cla truc vit réng sé ngan trd chuyén vi ctia vit me vé bén phai.

2/ Co cau chon trudc téc dé quay

{
HII
i

L

p

Hinh 3.7a — Nguyén ly ca cau chon trudc téc dd quay clia may phay 6H82

May phay van nang c6 kha nang gia cdng & nhiéu t6c d6 cat va nhiéu lugng chay dao
khac nhau. Tren may phay ding cg c2u chon trudc téc dd quay ki€u dia 16 d& chuin bi thay
déi téc dd can thiét cho truc chinh. Muc dich clia viéc chon truée t6¢ dé quay va Iuong chay
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dao bang cd c4u kiéu dia 15 1a nham gidm thai gian phu clia may.

Sd d6 nguyén ly cd cau chon trudc téc dd quay hoic ludng chay dao (cd cau dia 16) clia
may phay 6H82 dudc trinh bay trén hinh 3. 7a

Cd’cé'u chon trude téc d6 quay hoéc lugng chay dao bang dia 16 dudc dung dé di dong
cac khoi banh réng di trugt téi cac vitri |, 11, 1ll. Cang gat khéi banh rang di trugt chuyén déng
sang phai hodc trai tuy thudc vao vi tri chét 1 va 2 c6 xuyén qua dia 16 hay khéng xuyén qua
dia 16 3 va 4 nhu trén hinh 3.7a. Dang t6ng quat clia cd cau diéu khién lugng chay dao dudc
trinh bay trén hinh 3.7b.

I=460 234 2=40 217

Hinh 3.7b — Dang t8ng quat clia cd cau dia 16 trén may phay 6H82

NGm van (2) diing dé chon trudc van téc hosc luong chay dao. Téc do quay cla cac truc
bi ddng dugc diéu chinh nhd cac vi tri di trugt khac nhau cla cac khdi banh rang A, B, C nhu
trén hinh 3.7b . NUm van (2) tac ddng rut dia chét ra khdi cac chét sau dé quay cac dia nay
t8i vi tri chon trudc rdi day trd lai vi tri cll, cac dia 16 sé tac dong téi cac chét diéu khién cac
ngam gat cac khéi banh rdng A, B, C déng md cac khéi banh rang di truct . Cac dia 16 duy tri
dudc vi tri xac dinh nhd co cau dinh vi bi 3.

Trén hinh 3.7¢ trinh bay két cdu clia cum ly hgp bi an toan M,, ly hap vau M,va ly hgp ma
sat M, clia cd ciu chay dao may phay 6H82.

Chay dao cong téc
h

2=40 Chay dao nhanh Z =43
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Hinh 3.7¢ — Két cau ctia cum ly hop an toan, ly hgp vau va ly hop ma sat clia cd ciu chay dao
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3.3 DAU PHAN DO VAN NANG

PE mé rdng kha nang cong nghé clia may phay van nang (thudng cho may phay ngang
va may phgy dlng), thudng dung dau phan do van nang lap trén ban may dé phan dd va keg
chat chi tiét gia céng trén truc chinh clia dau phan dd, vdi cac kiéu dé ga khac nhau.

Vi tri clia dau phan dd van nang trén ban may phay van nang dudc trinh bay trén hinh 3.
Dau phan dé van nang cé nhimg kha nang sau:

+ Quay tron chi tiét gia cong khong lién tuc véi nhitng cung tron khac nhau. Kha ning
nay cla dau phan dé 1am may phay van ning cé thé phay dudc cac canh cla hinh nhié
canh, cit dudc ranh thing phan bé trén chu vi nhu: then hoa, banh ring thang, dao phay va
mii doa rang thang, v.v...

+ Quay tron chi tiét gia cong lién tuc phd hgp véi lugng chay dao clia ban may. Kha nang
nay clia dau phan dé lam may phay van nang cé thé phay dudc cac ranh xoan clia béanh
rang, truc vit, dao phay, mii doa va cac loai dao khac ¢b ranh xoan.

Dau phan @6 van nang cé thé phan thanh hai loai co ban: dau phan d6 cé dia phan d¢
va dau phan dd khéng co6 dia phan do.

3.3.1 Bau phan dd van niang cé dia phan dé
_ Két cau cla loai dau phan dé nay dugc trinh bay tng quat & hinh 3.8. Truc chinh (9) cla
dau phan do6 dudc 13p trong vé {5) cta dau phan dé. Truc nay cd thé quay tron khéng lién tuc

nhd tay quay (2). Truc chinh clia dau phan dé cé thé quay trong mét phéng théng dimg véi
mét gbc 90°, tao thanh véi duang nam ngang 0 phia dudi 10°.

b 5 4 3

Hinh 3.8 — So d6 b6 tri dau phan dd van néng

Trén truc cla tay quay (2) c6 1ong dia phan do (4). Trén dia phan dd c6 nhiéu hang I
phan bé déu trén nhiing vong tron dong tam. Chét cé dinh (3) trén tay quay (2) ¢6 thé cimr
vao bat ky mét trong nhiing 16 nay. Nhd do cd thé xac dinh dugc géc quay can thiét cia tay
quay (2), tirc 14 cb thé xac dinh dudc gbc xoay can thiét clia truc chinh (9) mang chi tiét giz
cobng.

Bau phan d6 van nang c6 dia phan d6 c6 sg d6 dong nhu trén hinh 3.9. Chét (5) car
trong 16 clia dia (4). Khi phan dg, rat chét ra khéi 16, quay tay quay (3) co truc:léng khéng
qua cap banh tru cd i= 1 va truc vit - banh vit L quay truc chinh mang chi ti€t gia cong.

Zy ’

Dé tang dd-chinh xac khi phan @, gitta truc vit va banh vit 14p trén truc chinh can ¢ o
c&u diéu chinh dé khir khe hé gilta chiing. B chinh xac clia dau phan dd van niing c6 thé da
dugc vdi sai s6 tir +45":60".
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Hinh 3.9 — So d6 dong clia dau phan dé van nang cb dia phan do

Vi dau phan do van néng c6 dia phan dd cd thé tién hanh 3 cach phan dé: phan do truc
ti€p, phan dé don gian, phan dé vi sai.

1/ Phuong phdp phan do trut tiép:

Vdi phuong phap phan do truc tiép, xich truyén dong gitra truc vit va banh vit can duoc
cat dit. Sau do Iap dia phan dé truc tiép 1&n truc chinh va dung tay quay dau phan do. Trong
trudng hgp nay goéc quay cla dia phan dé bang vdi géc quay cla truc chinh. Do do6 s6 16
trong mét vong cila dia phan dé can phai bang hodc la bdi s6 clia s6 dd can chia. S6 16 trong
mét vong cla dia phan do thuong dung cho phuong phap nay la 24.

Do chinh xac cGa phuong phap phan dé truc tiép ¢6 thé dat duge +5um trén chu vi.
2/ Phuong phdp phan d¢ don gian:

Vdi phuong phap phan dé don gian, truc vit va banh vit phai an khc’gp véi‘nhau nhung cac
banh rang thay thé a, b, ¢, d van khéng ding dén (hinh 3.9b)\. Nhu thé truyép dén‘g phan dé
dugc thuc hién ti tay quay (3) trén dia phan do, qua ty 18 truyén i,;= 1 va ty s6 truyén cua truc
vit — banh vit LS dé dén trt_fc chinh v&i phuong trinh can bang la:

Zq

Ak D (3.4)
Bz 1z
Trong do :

A — s& 16 can quay trong mai 1an phan do,

B — s6 16 trén mot vong 16 clia dia phan do,

k — s6 dau méi cla truc vit trong dau phan do,

z, — s6 rang clia banh vit trong dau phan do,

Z — s& phan dudng tron can chia.

Ty s6 A chinh 1a s8 vong quay ctia dia phan dé trong mbi 1an phan do (vi khi quay B 16 1a dia
B

a 2 N N 2 A7 1 . At N .
da quay 1 vong, vay khi quay A 16 thi dia phai quay 1.% vong) va ty so 2 la s6 vong ma truc

chinh can quay trong mdi lan phan do. Do dé tir cong thic (3.4) c6 s6 vong quay cua dia
phan dé trong moi |an phan doé n la:
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_ A Zg 1
2 ekl (3.5)

pé viéc phan dé dudc chinh xac, théng thudng dung truc vit c6 k= 1. Tri s6 nghich dao
cua ty so truyén dong bd truc vit — banh vit goi la dic tinh cGia dau phan do, ky hiéu la

Z
= ———ko . Do d6 cdng thic (3.5) co thé viét nhu sau:
N
o= 3.6
: (3.6)

Dac tinh cla cac dau phan dé thudng ding 1a N= 40, 60, 80 va 120.
Thong thuang tri s6 n 1a mot s6 1é hay 1a mét phan sé bat ky nén can phai bién déi nd

. a’ - . P ~ a? A - -~ a’ > v a’ R 2 ~ x x
thanh dang s6 nguyén A va B vdi phan so 3 co mau sbé B bang vai s6 16 cua mot vong tron

trén dia phan do.

DAau phéan d6 thudng c6 mot dia phan dd cé chia 16 & ca hai méat dia. Cac 16 khéng théng
ay dudc phan bé trén 11 vong tron dong tam cla dia va trén moi vong tron ¢ sé 16 nhu sau:

- Mat thr nhat co : 24, 25, 28, 30, 34, 37, 38, 39, 41, 42, 43.

- Mat thr hai c6 : 46, 47, 49, 50, 53, 54, 57, 58, 59, 62, 66.

Pac tinh clla dau phan dé loai nay la: N = 40.

P& tranh nham lan khi dém s& 16, trén dia phan do c6 mét bd phan hinh quat gom 2
thanh [ va Il dat theo hudng kinh nhu trén hinh 3.10.

Hai thanh I va 11 cting dia phan dé déu long khéng trén cung mdt bac va ¢ 16 xo ép chit
hai thanh nay vao dia. Goc do hai thanh I va IT tao thanh c6 thé diéu chinh tuong (mg véi s6
phan 16 can thiét va dung vit dat d tam dia c6 dinh goc da dudc diéu chinh.

Vi du, ding dau phan dd néi trén dé phan vong tron thanh z = 32 phan, thi ta co:

R co 28 16

Hinh 3.10 — Dia phan dé va hai nan quat
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Tién hanh diéu chinh dau phan do nhu sau: trude tién dung chét (5) quay tay quay (3) &

hinh 3.9 di chan mét vong. Sau d6 quay thém 7 16 nifa trén vong tron ¢d 28 16 dé cim chét
vao 16 b tuong ting (hinh 3.10)

\Dé’ khong phai dém nhiéu 1an c6 thé dan dén nham lan, diing thanh I va I d& ¢d dinh
phén 1& c@a s6 16 can quay, bang cach ddy thanh I & phia sau t8i cham vao chét dang cdm &
16 khdi dau a. Goc gita hai thanh I va 11 da dugc diéu chinh tuong (ng véi (1+7)= 8 16 trén
vong 16 28. Nhur thé 16 ma chdt can cam vao khi phan dd 1a 16 hién ndm phia bén trong cla
thanh 11, taclalo b,

Tom lai néu chét muén quay di 7 16 trén vong 28 thi s6 16 can diéu chinh gilta thanh I va
IIla (1+7) 6. '

3/ Phuong phap phan dé vi sai

Trong trudng hop phan do khong thé chon dugc s6 15 thich hgp trén vong tron dia phan
d6 dé ti€n hanh phan dé don gian, phai dung phudng phap phan dé vi sai. n = N, %
z
Vi phuong phap phan dé vi sai, tat ca cac sé tir 2+400 hay nhiing sé 16n hon, k& ca
nhitng 6 nguyén t6 cling déu co thé phan chia dugc. Phan d6 vi sai chi cé thé sir dung trong
trudng hop phan do trén chi tiét hinh tru. Trén chi tiét hinh cén va trén chi tiét tru can phay
rénh xo&n thi khong thé diing phudng phap nay.

_Khi phan d6 vi sai, phai st dung bé banh rang thay thé x = S% d& ndi lién truc chinh voi
dia phan dé (4) (hinh 3.9b). Do d6 khi quay tay quay (3), khéng nhirng truc chinh quay ma dia
phan d5 cling quay. Luc nay chét (5) trén tay quay (3) phai rt ra khéi 16 va dia sé cung quay
vdi truc 6ng 16ng khong.

Néu mudn phan dudng tron ra lam z phan bang phuong phap phan do vi sai, can chon
mét s6 z, gan bang vdi z sao cho vdi tri 6 z, ta ¢6 thé tién hanh phan do don gian. Khi phan
d6 dugc z, phan thi méi lan phan dg, tay quay can phai quay mét s6 vong theo céng thirc
(3.6):

X

N
n=—
Zy
Muén phan do dudng tron thanh z phan, tic la méi [an phan dd, tay quay can phai quay:
N
n = —
z

Nhu vay trong moi 1an phan dd sé co sai sé clia s6 vong quay tay quay:

n—n, = N.[l_i] (3.7)
ya ZX _

Sai s8 vong quay cla tay quay dugc hiéu chinh bang bd banh rang thay thé x = lp

oo
olo

tir truc chinh tdi dia phan dd qua céac ty sd truyén cé dinh. Cho nén, néu mudn truc chinh
quay 1 vong (s6 vong quay trong méi Ian phan do) thi phuong trinh can bang chuyén déng
z

sé la;
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Vé trai clia phuong trinh nay chinh 1a s6 vong quay cta dia phan do khi truc chinh quay
1 .
— vong.
. g

Tu cong thic trén rat ra céng thic diéu chinh:

X:N_Z_{l__‘l_]:N[’]_i]:E_E:NZX*Z (38)
Z Zy Zy b d z

X

Tri s6 z, ¢ thé 13y 16n hon hoac nho hon z.

- Neu z, > z thi x > 0. Trudng hop nay khi phan dé dia phai quay cing chiéu vdi tay quay
(khéng can thém banh rang déem).

- Neg z, < z thi x < 0. Trong trudng hdp nay dia phai quay theo chiéu ngudc lai. Muén
thé, ta can lap thém vao chac diéu chinh x mét banh rang trung gian.

J dau phan d6 van nang ndi trén c6 cac bd banh rang thay thé nhu sau: 25, 30, 35, 40,
50, 55, 60, 70, 80, 90,100.

N _ 40

Vi duy, phan do dudng tron lam z= 67 ranh bang nhau. n = — = 7 khéng phan dé don
z
gian dugc.
Vay chon z,= 66.
Dodd: n, = N _ 40
z 66

Nhu vay can quay chét trén tay quay qua 40 16 clia vong tron cé 66 16 trén dia phan do.
Va sé rang clia cac banh rang thay thé sé la:

ac_y. N@__} 40[1_E] 40, 86-67 _ 40 _ 45
b d Zy 66 66 66 3.11
_(4.10).(5.5) _ 40 25 ., ac._ 40 25
(3.10).(11.5) 30 55 b d 30 55
Tlc la : a= 40; b= 30; c= 25; d= 55 rang.
Vitri s6 x < 0 nén hudng quay clla tay quay va dia phan do la ngudc nhau, — thém banh
rang dém z,.
3.3.2 Pau phan do van ning khong c6 dia phan do
Pé viéc phan dé dudc don gian hon, ¢o thé dung loai dau phan d6 van nang khdng co

dia phan do. Vi dau phan dd nay, moi 1&n phan do truc chinh phai quay di 1 vong thi tay
z

quay sé quay mot s6 vong chan, thudng 1a 1 vong. Dau phan dé van nang khéng cé dia phan
dd cé hai loai: dau phan dd ¢ ¢d cau vi sai va dau phan dé c6 co cau hanh tinh.

PAau phan do van nang c6 co cau vi sai dugc trinh bay trén hinh 3.11. Loai nay cd bd
banh rang g% IAp vao chd tay quay va co cau vi sai hinh cdn 13p vao xich truyén dong giira
tay quay va truc chinh.

1/ Phuong phdp phan d¢ don gian (hinh 3.11a)
Trong phuong phap phan dé don gian xich truyén déng dudc ndi théng iU tay quay qua

bd banh rang thay thé x= gg- ¢ cdu vi sai hinh cén, cac ty s6 truyén cd dinh va truc chinh.

Truong hop nay banh rang z, clia co cau vi sai sé ¢ dinh. Do d6 ty so truyén cla co cau vi
sai i,,= 2, vitheo cong thic Willis:
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nhung n,= 0 nén:

n
s = — = 2

n2
| 2 2
] . \ Truc chinh _’I’a1 !‘ 0\/[\['1_! Truc chinh

e k
I T ¢/ D
v Zy Rl ' ' Z, =] '
» 3| i
X 3! et X Z31
=1 XK=y X - I 22 b1 X b= % / LZZ
I Z 1 d1 1 |
' Y4

Hinh 3.11 — Sd d6 dong cla dau phan @6 van ning khéng c6 dia phan dé

Mudn chia vong tron thanh z phan thi méi lan phan dd truc chinh can quay 1 vong va
.z

tay quay quay chan n vong can phai dung bd banh rang x= -E% dé diéu chinh. Cho nén
phudng trinh can bang khi phan dé don gian la:
nxi 1. =1 (3.9)
Zy 2
Gday: n-so vong clia tay quay c¢an chon trudc.
Tur day rut ra céng thire diéu chinh:
z k ni, 2zn

X

c
g (3.10)

oo

2/ Phuong phdp phan dé vi sai

Trong trudng hdp khéng thé phan dé bang phuang phap don gian, dung phuong phap
phan d6 vi sai, tic 1a phai diing thém chac diéu chinh vi saiy = Z—: 3—: l3p gitra truc chinh va
cd cdu vi sai (hinh 3.11b).

Cang tuong ty nhu & dau phan d6 van nang cé dia phan do, khi phan d vi sai phai 18y trj
s6 z, gan bang vdi z sao cho vdi tri s z, ta c6 thé tién hanh phan do don gian vdi chac phan

déox= %% theo cbéng thire (3.10):
X = N
2z,n
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Nhu thé moéi lan phan dd truc chinh sé quay di 1 vong, nhung thuc té lai yéu cau truc
Zy

chinh phai quay 1 vong nén dan dén sai sd (1—i}vbng cla truc chinh. Sai s6 nay dudc
z zZ 2y

bt lai nhd chac visaiy = 21, 21
by dq
Xich vi sai dudc thuc hién tir truc chinh, qua chac diéu chinh vi sai y, qua cd cau vi sai c6

cac banh rang z, = z, = z, = z, va cac ty s6 truyén c6 dinh dé trd vé truc chinh. Phudng trinh
can bang cua xich vi sai la:

L (3.11)

Z Zy K Zy

- Néu z, > z; y > 0 thi banh rang z, phai quay ngudc chiéu vai tay quay.

- Néu z, < z; y < 0 thi banh rang z, phai quay cling chiéu vdi tay quay, phai thém 1 banh
rang trung gian vao chac vi sai.

3.3.3 Cat ranh xodn vdi dau phan dé

Khi s dung dau phan dé van nang cé thé cat dugc ranh xoan trén may phay van nang.
Mudn cat rénh xodn, ban méay mang phéi can phai quay léch mét géc f bang vdi géc nghiéng
cla ranh xoan (hinh 3.12). *

v 7 — Vv
4 vV X
Dao phay N )
) Y
.-/I /
| S
Phoi
b)

Hinh 3.12 — So d6 cét ranh xoan trén may phay

Khi cat ranh trai, ban may mang phéi phai quay léch theo chiéu kim déng hd (hinh
3.12a), va khi cat ranh phai, ban may quay ngudc chiéu kim déng ho (hinh 3. 12b).

Chuyen dong dé cat ranh Ia chuyén déng tao hinh phirc tap gém c6 3 chuyén dong thanh
phan phdi hop vdi nhau:

- Chuyén dong quay vong v clia dao phay lap trén truc chinh cla may.

- Chuyen dong quay vong V' cta chi tiét quanh truc cda né, do truc chinh cla dau phan
dé chuyen déng tur truc vit me clia ban may thuc hién.

- Chuyén dong tinh ti€n s theo hudng truc clia chi ti€t 1a chuyén dong chay dao ciia ban
may.
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2 Ty P ~ . < o~ Y
: E)g thg.rc.bler-\ chyyen dc_;ng tao hinh cat ranh xoan trén may phay, gitta dau phan do, ban
may va chi tiét gia cong cdé mai tién hé dudc trinh bay trén hinh 3.13 .

: Hinh 3.13a trinh bay so do cét ren ding dau phan dé c6 dia phan do. Chuyén dong quay
ctia phoi lap trén dau truc chinh clia dau phan d6 dudc thuc hién tir truc vit me cia ban may

P4 2z ) 5 ’ ¥ a C - ,,l ”, S a B . >
co budc ren la t, qua chac cat ren vit y' = b—1 El va dén cac ty sd truyén c6 dinh cla dau
1 Oy '
phan dé.

. _Bh'u’_c’!t_: xodn can cat t, dugc bi€u thi bang mm, chinh la lugng di dong s ctia ban may khi
chi tiét gia cdng quay 1 vong (t, = s).

Hinh 3.13 — So d6 cét ren véi dau phan do
Phuang trinh can bang xich truyén dong dugc thé hién:
1vg.£0— .1.1.1.1' L, =T
k y

Tir day rat ra cdng thic diéu chinh:

y-zNiTx_ - ?,%1 (3.13)
1 1
[ |
.
N
‘1«\\0 Vi
\ L77]
1]
b
a
1
D | - 7D _

Hinh 3.14 — So @6 trién khai ren vit
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Trong nhiéu trudng hgp thuc té khdng cho budc xodn T ma cho trudc gbc nang a hoic
géc nghleng B cla dudng xodn va duang kinh D cla chi tiét gia céng hoac z va m,. Trér
co sd dé ¢cé thé tinh cdng thic diéu chinh theo hinh khai trién ren vit trén hinh 3.14, do d¢

7= M2
sinf
Bua cac tri sé nay vao céng thic diéu chinh (3.13) ta co:
y,thx.th =N ty ; i'&zN.tx.smB (3.14)
nD nDtge b, d, mm,.z

Khi c&t ranh xodn, mat phang trung tuyén cia dao phai tiép tuyén véi dudng xoan clia
ranh cat. Do d6 can phai quay ban may moét géc B. Géc quay B dudc xac dinh theo cong
thc: B= arctgﬁ (3.15)

tp

Né&u cho goc nang a. thi B = 90° - o

Viéc gia ¢ng ranh xodn chi cé thé thuc hién véi dao phay dia va trén may phay van
nang ngang c6 ban may cé thé quay tron quanh truc diing dé quay goc B.

Tuong tu, véi dau phan dd khong co dia phan dé (hinh 3.13b), chuyén déng vc‘mg cla

- — I ~ 0y - k) A P = 2, ] a

phdi cling bat dau tu truc vit me t, ciia ban may phay, qua chac cat ren vit y' = b—1 T cap
1 U
. < L . . . ” . Ly L1 Zo _ . . .
banh rang triy c6 i = 1, cac cap banh cbén cua cd cau vi sai — .— .—= =1 va truc vit — banh
Z1 Z3 Z3

vit L

Zp

Cong thitc diéu chinh ciing gidng nhu céng thirc (3.13).
3.4 MAY PHAY BIEU KHIEN SO CNC (Computerired Numerical Control)

May phay diéu khién s& CNC dudc slr dung kha phé bién trong cac phan xudng co khi
ché& tao khuén mau & nudc ta. Cac may phay CNC dudc st dung déu la may nhap khau t
nudc ngoai, do d6 chlng foai va ki€u may rat khac nhau tuy thudc vao hang san xuat. Hién
nay may phay CNC va may khoan thudng dudc t6 hgp v6i nhau thanh cac trung tam gia cong
CNC d& md rdng kha nang cong nghé cia may. Cac trung tdm gia cdng thudng cé 3 truc
chuyén dong chay dao. D& tang kha nang gia céng clia may déi véi cac bién dang chi tiél
phtic tap, may cé thé c6 5 truc chuyén dong chay dao va trang bi ban may quay.

3.4.1 So do két cau déng hoc ¢cia may phay CNC

Hinh 3.15 1a so d0 két cdu ddng hoc clia may phay ding CNC bao gdm céac bd phan cc
ban nhu sau: cum truc chinh, hé théng thay dao, ban may clia may phay va bd diéu khiér
CNC.

Cum truc chinh la noi ga |13p dung cu cat va tao ra toc do cat got Truc chinh dugc dar
dong bdi dong co servo truc chinh (1) dugc diéu khién, diéu chinh bdi bd diéu khién CNC (2)
c6 kha nang cung cap s6 vong quay bat ky cho truc chinh trong pham vi cho phep clla may
Hé thdng truyen dong ctia cum tryc chinh dugc tich hop hé thong phanh khi nén, nham phu
VU Viéc thay déi téc do quay trong thoi glan ngan nhat. Téc do quay cla truc chinh luén duat
cac cam bién do phan hoi vé bd diéu khién CNC. Trén truc chinh cé |&p dat hé thong ga key
dung cu ty dong bang khi nén ho#c thuy luc nham tu dong hoa hoan toan qua trinh thay dac
Chuyén dong theo truc Z cia may do cum truc chinh thuc hién, dan dong nho dong CO serve
truc Z(3) thong qua bd truyen dong truc vit me dai ¢ bi, dudc diéu khién va diéu chinh bai b
didu khién CNC kin cé phan hoi.
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Hinh 3.15 - So d6 két cdu déng hoc clia may phay CNC

Hé thdng thay dao (2) clla may phay CNC dudc tu ddng hoa hoan toan, théng thudng noé
la cac 6 chira dao két hgp vdi tay kep dung cu kép. Vi tri thay dao clia cum truc chinh 14 vij tri
dugc xac dinh bdi nha san xuat nham khéng tao ra kha nang va dap vdi chi tiét va cac bd
phan khac clia may. Ngoai hé théng thay dao tu dong néi trén médt s6 nha san xuat trung tam
gia cdbng CNC con dua ra hé théng thay dao don gian hon dé 1a & chita dao tu hanh, vira cé
chirc nang chilra dao vira c6 chitc ning thay dao tu déng.

Ban may clia may phay CNC thdng thudng cé hai kha nang chuyén dong theo truc X va
truc Y, dan déng nhd cac dong cd servo truc X (4), truc Y (‘5) thc}ng qua bd truyén d(f)n‘g truc
vit me dai G¢ bi, va dudc diéu khién va diéu chinh bdi bo diéu khién CNC kin c6 phan héi.

Bd diéu khién CNC clia may phay c6 nhiém vu bién dich ghUOng trinh NC dudc nap vao
bd diéu khién, tién hanh xir ly théng tin va phat 1énh diéu khién cac co cau chap hanh. Cac
lénh diéu khién dugc phan nhanh thanh 2 hé énh ca ban dé la: Hé Iénh dudng di va hé Ignh
déng ngat nham diéu khién qua trinh hinh thanh hinh dang hinh hoc cta chi tiét.

3.4.2 Cac co cdu dic trung cla may phay diéu khién sé

1/ Hé théng g4 kep chi tiét gia cong:

Trén may phay diéu khién s6 thudng sir dung cac thiét bi kep nhu: thiét bj kep cd khi
(gdom don kep, géi dd, buldng kep dau chir T), &t kep da néng luc kep bang tay, étd kep thuy
luc cé Iuc kep diu chinh dudc (tu dinh tdm hodc khdng dinh tam), ban quay c¢é hai vi trl"gé
kep nham triing thdi gian ga kep vdi thdi gian cong tac clia may, ga kep médun (xoay dong
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bc?, khéng can thay ga trong qua trinh gia céng). Trén cac trung tam gia cong hién dai két hgp
su',dung rdbot dé tu déng hoa qua trinh ga dat, kep chét ciing nhu thao chi tiét sau gia cong.
Biém khéng clia may phay diéu khi€n s6 M thudng dugc cac nha san xuét dat & goc trén bén
trai phia trudc clia ga kep chi tiét. Diém khéng clia chi tiét gia cong W do ngudi st dung quyét
dinh, nhung uu tién d4t & phia Trén, bén Trai, mat Trudc cla chi tiét gia cong (TTT).

Hinh 3.16 - Cac diém tham chiéu cd ban trén may phay CNC

Machine zero : M- diém khéng cla may.

Reference point : R- diém tham chiéu clia may (hé théng do).
Tool shank point - A- diém ga d4t dung cu cét.

Workpart zero : W- diém khong cta chi tiét.

Tool changing position  : N- diém thay dung cu cét.
2/ Hé théng dudng dén hudng trong mdy phay CNC
Trong may phay CNC dudng qén hudng thudng uu tién str dung cac cép ma sat 1an dudc
médun ‘hoa va tiéu chudn hoa nham ting kha nang dich chuyén nhd, chinh xac, tranh dudc
hién tudng trugt ki€u budc nhay. Trén hinh 3.17 trinh bay két cdu cd ban cla mét dang dudng
dan hudng ma séat lan hay dudc ap dung trong cac trung tdm gia céng diéu khién sé.

Hinh 3.17 - K&t cau cd ban clia cip ma sat dudng dan hudng ma sat l3n
3/ Hé théng thay dao tu déng cua mdy phay CNC
Hé thong thay dao tu ddng trén may phay CNC hay cac trung tdm gia cong CNC cé hai
dang cd ban do |a & chira dao két hgp tay kep dung cu kép va & chita dao tu hanh.,
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‘ Daqg thli’t]ha"t dudc trinh bay trong hinh 3,18, khi chudng trinh NC goi mét dung cu mdi
thi b6 diéu khién CNC diéu khién & chita dao (1) quay dua dung cu dudc goi vao vi tri san
sang thay dao (dung cu quay 90 do d& c6 phudng song song vdi truc chinh) déng thai diéu
khién cum truc chinh (2) chuyén ddng Iti vé vi tri thay dao, tay kep dung cu (3) quay 90° déng
thdi kep ca haj dung cu trén truc chinh va trén 8 chita dao, qua trinh thao 2 dao ra khdi cum
truc chinh va 6 chira dao dugc thuc hién bdi sy phéi hgp clia hé thdng thao 16ng dung cu khi
tay kep di xudng, sau dé tay kep quay 180 d6 d8i vi tri clia hai dung cu, rdi chuyén déng di
|én dua 2 dung cu vao cum truc chinh va & chira dao.

Thir tur qua trinh thay dao bang tay kep dung cu kép dugc trinh bay trén hinh 3.19.

Hinh 3.18 - O chlta daokét hop vdi tay kep dung cu kép

Dang thtr hai dugce trinh bay trong hinh 3.20, khi chugdng trinh NC goi mét dung cu mdi
thi b diéu khién CNC diéu khién cum truc chinh (1) chuyén dong vé mit phang thay dao,
déng thdi 8 chita dao (2) chuyén dong tinh tién hudng vao cum truc chinh kep dung cu can
dugc thay (3) trén truc chinh. Hé théng kep dung cu trong truc chinh dudc diéu khién thao
Idng, truc chinh chuyé&n déng di |&n thao hoan toan dung cu khoi cum truc chinh. 8 chita dao
quay, dua dung cu dudc goi bdi chuong trinh NC vao vi tri thay dao ndm dudi truc chinh, khi
d6 truc chinh chuyén dong di xuéng kep chat dung cu, va 8 chita dao tinh tién I0i vé vj tri ban
dau. Trinh tv qua trinh thay dao bang & chlra dao tu hanh dudc thé hién trén hinh 3.21.

Hinh 3.19 - Trinh tu thay dung cu clia 8 chlra dao cé tay kep kép
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Hinh 3.20 - O chita dao tif hanh

Truc chinh

Truc quay

Dung cu 2

Hinh 3.21 - Trinh tu qua trinh thay dao ctia 6 chifa dao ty hanh
4/ Hé théng kep va thdo dung cu tir déng cua mdy phay CNC

Hé thong kep va thdo dung cu tur déng clia may phay CNC dugc tich hgp trong truc chinl
véi ngudn nang ludng thao dung cu la khi nen va kep chat bang hé thdng 16 xo dia.

Hinh 3.22 trinh bay sd do nguyén ly clta hé théng kep va th4o dung cu trén may pha:
CNC ciing nhu trén cac trung tam khoan phay CNC.

Trinh tu thao léng dung cu dudc thuc hién nhu sau: khi nén di vao phla trén xylanh da
piston chuyén dong di xuong théng qua truc kep ép |6 xo dia lam mo kep md ra va ddy dun
cu ra khdi truc chinh, déng thdi khi nén dudc théi qua tam truc kep lam sach bé mat ga kep.

Trinh tu kep chit dung cu dudc thuc hién nhu sau: dung cu dudc cai dat dang vi tri tron
truc chinh, khi nen dugc dua vao ph|a dudi cla xylanh ddy piston di lén, hé théng 16 xo di
day truc kep di 1én, kéo hé théng mo kep chuyén dong di theo Ién trén, khi n6 gap cac ¢
ch&n thi cac md kep kep chat dudi clia dung cu kéo Ién phia trén.
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Khi nén vao

Cd cau thao dao
| —

Ld xo dia

TS

A}

A\

2

Ranh truyén mémen

Hinh 3.22 - So dé nguyén ly clia hé théng kep va thao dung cu
3.4.3 Trung tam khoan - phay dimg diéu khién s& VMC: TC1

Céac bd phan chinh cuta trung tdm khoan phay ditng CNC do hang Bridgeport clia My san
xuat dudc trinh bay trén hinh 3.23.

Tinh nang k¥ thuat chinh clia trung tdm khoan phay TC1:
- Kich thudc gidi han clia may:

o Chiéu cao: 2.46m
o Chiéurdng:2 m
o Chiéu sau: 26 m

- Khdng gian gia cdng clia may:
o Theo truc X: 550 mm
o TheotrucY: 500 mm
o Theo truc Z: 400 mm
- Trong lugng may: 2948 kG
- Ban may:
o Kich thudc ban may: (838 x 356) mm
o Chiéu cao cla ban may: 800mm
- Tai trong cho phép cla ban may: 341kG
- Chuyén déng chay dao nhanbh:
o Theotruc XvayY: 18 m/ph
o Theo truc Z: 7,6 m/ph
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Bong co tryc chinh Cum diéu khién truc chinh

B6 truyén ding
hai cép toc d

Xy lanh khi nén
thao dung cu

Dén bdo an toan truc chinh

va nut bam thao dung cu Tu dién

O tich dao i
TTTTe— i
" Bom déu béi tran
- ‘_____T./ tr dong
. g
: ¢
Tryc chinh
Hé théng khi nén
2 Déng co servo

R

Dén dong truc - j

vit me dai éc bi oy Méng chira dung dich

- tron nguoi

Hinh 3.23 - Cac bd phan chinh cua trung tam khoan phay CNC: VMC - TC1

- S8 ranh chit T cGia ban may: 3
- Hé théng thay dao hoan toan tu déng (8 chira dao tu hanh):

o Kep va thao dao c6 sy hd trg clia hé théng khi nén.
S6 dao luu trir 1n nhat ¢ 22
Trong luong I8n nhat cha mot dao: 5,9 kG
Tong trong lugng cla t&t ca cac dao: 68 kg
Thdi gian thay dao tu dong: 7,5s
- Bbng ca cula truc chinh AC Servo (YASKAWA):

o]

o}

O

@)

o Céng sudt: 5 ma lyc d ché dd hoat dong lién tuc; 9,5 ma luc & ché d6 qua tai

ngan han.
o S6 cap hdp toc dé tu dong: 2 cap
o S6 vong quay cla truc chinh vé cap: tir 25 dén 7500 vg/ph
- Bdng cd chay dao theo truc X, Y, Z: AC Servo (YASKAWA):

o Luc doc truc cho phép clia chuyén déng chay dao lién tuc theo X,Y: 771 kG; luc
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qua tai cho phép: 2313 kG

o Lue doc truc cho phép clia chuyén déng chay dao lién tuc theo Z: 1134 kG; Iuc
qué tai cho phép: 3402 kG

- Budng dan hudng :
o TrucX,Y,Zlamasatlan
o Gia tri diéu khién dich chuy&n nhé nhat clia cac chuyén déng chay dao:
0,001mm
- Hé diéu khién clia may: GE FANUC O-MC
- Bang diéu khién:
o Co6 kha nang quay 90 db.
o Man hinh hién thi 9 inch Monochrone vdi MDI key board.
- C8ng giao ti€p 1/0: RS 232-C.
- Cac dia chi chlrc nang:
o dia chichltc nang téc d4 S: c6 4 hoac 5 chir so.
o dia chi chic t6c d6 chay dao F: ¢6 5 chit s
o dia chi chifc ndng dung cu ¢t T: cé 4 chir sé.
o dia chi chitc naing may M: c6 3 chii s6.
- Dung lugng cua bd nhé luu trir chuong trinh: 800kB va nhiéu hon.
- $8 chuadng trinh cé thé luu trir: 63.
- S6 dung cu cét cé kich thudc hiéu chinh duge luu trir: 32.

Hinh dang bén ngoai cia may TC1 dugc trinh bay trén hinh 3.24. Toan bd khong
gian lam viéc clia may dudc bao vé hoan toan. Viéc ga dat va thao phdi dugc thuc hién
qua clfa co gan thiét bi an toan ndi v&i bo diéu khién CNC.

. 13
Aoe i degl Frivel 7

| hi'*i.tf{ﬁn

%;‘;gﬂ’n’

Hinh 3.24 - Hinh dang chung cia trung tdm khoan phay TC1
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A " - -
3.5 MOT SO LOAI MAY PHAY KHAC
3:5.1 May phay dimg van ning

Trén hinh 3.25a trinh bay hinh dang chung clia may phay difng van ning gém cac b
phan cd ban sau:

1 - Than may,

2 - Dau truc chinh cé thé quay xung quanh truc nam ngang,
3 - Ban may ga chi tiét,

4 - Ban di trugt.

May phay dimg van ning 6A54 cb cac tinh nang ky thuat chd yéu sau: Bong cd chinh
N=40 kW, n=1500 vg/ph; déng cd chay dao N=7,8 kW, n=3000 vg/ph; déng cd chay dao
nhanh va di ddng u truc chinh N=5,8 kW, n=1500 vg/ph.

So d6 dong clia may phay dirng 6A54 dugc trinh bay trén hinh 3.25b.

Hinh 3.25a - Hinh dang chung clia may phay ddng van ning
3.5.2 May phay giudng

Trén hinh 3.26 trinh bay hinh dang ghung clla may phay giudng c6 hai than may. May cb
chuyén déng doc theo ban may, chuyén dong lén xudng va di chuyén ngang cuia cac dau
truc chinh.

3.5.3 May phay liéen tuc

Trén hinh 3.27 trinh bay hinh dang chung clia may phay lién tuc. Trong dang may nay
chi tiét dugc ga dat trén ban quay (2) lién tuc (3.27a), hodc trén tang trong quay (2) lién tuc
(3.27b) trong qua trinh gia cdng. O dang ban quay chi tiét c6 thé dudc gia cong bdi mdt hoc

hai dau phay (1). Dang tang tréng quay chi tiét dudc gia cong bdi cac dau phay (1). Ga va
thao chi ti€t dugc thuc hién & ving doi dién cua dau phay..
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Dén hueng dimg

Dén husng ngang __-Hop téc do

Gedungey = .

Ban méy

Than may

Hinh 3.27 - Hinh dang chung cGia may phay lién tuc
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CHUONG 4
MAY CHUYEN DONG THANG

Céc'méy co ghuyt:é’n déng chinhﬂ— chuyén ddng tao ra téc d@ cat la chuyén dong thang
dugc goi chung la nhém may chuyén déng thang, ching bao gém cac loai: may bao, may
XOc va may chuét.

Chuyén déng chinh clia nhém may chuyén dong thang do dao hodc do phai thuc hién.
Chu ky lam viéc clia may la mét hanh trinh kép, gdm cé mot hanh trinh 1am viéc va moét hanh
trinh nhaph (qhay khong). Chuyén dong thing co quan tinh 18n nén tc dd cat got khdng cao,
nang suat thap. Nnébm may chuyén dong thang nay chd yéu dung dé gia cong cac mat phang
d cac vi tri khac nhau, song trugt, ranh mang ¢4, ranh then, 16 dinh hinh, banh rang, v.v...

Hién nay cac cong viéc thuc hién trén may bao va may xoc c6 thé thay thé bang may
phay hay may chuét cé nang suat cao hon. Do dé ty 18 may bao va xoc trong téng sé may cat
kim loai & phan xudng co khi khang cao. May chuyén dong thang thong dung hién nay nhu
bao va xoc chi yéu dung trong san xuat don chiéc va loat nhd; trong cac phan xudng dung
cy, thi nghiém va slfa chita; khi gia cong cac mit phang hep va dai, ranh trong 18, 16 nhiéu
canh.

4.1 MAY BAO
4.1.1 Cong dung va phan loai

May bao 1a may cat kim loai 96 chuyén déng chinh 1a chuyén dong théng tinh tién khir
hoi, diing d€ gia cong cac mit phang ngang, diing va nghiéng. N cé thé cat cac ranh thang

c6 nhiéu hinh dang khac nhau nhu ranh chit T, ranh dudi én.... Ngoai ra, ddi khi con diung
may bao dé gia cong nhitng bé mat dinh hinh.

May bao dung trong san xuat c¢6 hai loai chli yéu 1a: may bao ngang va may bao giudng.
May bao ngang dugc sir dung dé gia cdng nhiing chi tidt nhd va cé d6 dai trong pham vi
tir 200 dén 800mm.
May bao giudng dudc diing dé gia cong nhiing chi tiét 16n hay chi tiét dai, chi tiét c6 dany
hép hodc than may.
4.1.2 May bao ngang
1/ Pdc diém va cdc bé phdn chinhcua mdy bao ngang
May bao ngang c6é chuyén dong cainh la chuyén déng thang tinh tién khit héi do dao
thue hién va chuyén déng chay dao 1a chuyén dong khéng lién tuc do pf)éi thue hién. Dac
diém k§ thuat quan trong nhat la chiéu dai Ién nhat ctia ban trugt, n6 cd thé tir 200+2400mm.
Hinh dang chung va cac bé phan chinh clia may bao ngang dudc thé hién trén hinh 4.1.

Cac bd phan chinh cia may goém cd ban truot (1) chuyé’p dong thénq‘tinh tié'q khir h0|
trén séng truot clia than may (2). Phia trudc ban truot co I’ép déuAdaoA'(?)). Pau dE}O nay c6 trje
quay mét géc nhat dinh va tinh tién theo hudng thang d}rng. Trc?n song trAch_Jt diang cua than
may (2) co6 xa ngang (4). Trén xa ngan) nay lap ban may (5) co thé di dong 1ngang dé thuc
hién chuyén déng chay dao. & mot s6 rnay, ph{?in trén c@a ban may (5) c6 thé quay mot goc
nhat dinh quanh truc ndm ngang dé gia cong bé mat nghiéng.

Chuyén dong chinh tinh ti€n khir héi ctia ban trugt (1) dugc truyén déng tir dong cd dién
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(6) qua hop toc dd va co cau truyen dan culit - lic. O mot 6 may c6 hanh trinh 18n, chuyén

déng chinh dudc thuc hién bang co cau thuy luc xylanh- -pistdng hoic co cau banh rang -
thanh rang.

R,
Daobio

1
v
Phoi M -
L —_— |
I

N

Hinh 4.1 — Hinh dang chung clla may bao ngang

2/ Co céu culit - lac trén mdy bao ngang:
May bao nam ngang thudng diing cd cau culit — Iac dé thuc hién chuyén déng chinh tinh

ti€n kh hdi (hinh 4.2). Co cau culit — 1A¢c gom cb cdp banh rang %1— dé truyén chuyén doéng
2

tir hop toc do dén dia bién (1) co chét léch tam (2). Trén chét 1éch tam (2) ¢6 1Ap con truot (3)

di dong tu do theo ranh clia can Iac (4) Khi dia bién (1) quay tron, can lAc (4) lAc i quanh

tam O,. Pau mut phia trén clGa can lac dugc n0| lién vdi ban trugt bang khdp déng vdi khau

(5), hoéc bang khdp déng di trugt. Do doé khi can I&c (4) 13c Iu sé truyén dén ban trugdt chuyén

dong tinh tién thang kh hoi .

Hai vi tri gidi han clia can lac xac dinh dd dai hanh trinh L ca ban trugt. Thdi gian can
thiét dé thuc hién hanh trinh cong tac véi van téc trung binh v, Ia t., va thoi gian can thiét dé
thuc hién hanh trinh chay nhanh ngudc chiéu v, la t,. Chét (2) Iap trén dia bién chuyén déng
v8i van téc déu, tao nén géc o tuong Unq vd@i hanh trinh cdng tac va goc B tuong ng vdi hanh
trinh chay nhanh, thuong o > B. Trong ca hai hanh trinh, ban trugt déu di mét dé dai L nén :

L =0 =_ (4.1)

A.I

Ty 6 % thong thudng tir 1,5+2,5. N&u giam dd dai hanh trinh L thi géc B s& 1dn, dong

thdi o s& nhd. Vi bién dd cla con trugt (3) thay ddi theo dd dai ctia hanh trinh ban trugt nén
trong thdi gian thuc hién hanh trinh kép ban truot di ddng vdi van téc Ifhéng déu. Khi can lac
g vi tri gilra, van toc sé Idn nhat; va khi d hai vi tri gidi han hai bén thi bang 0 (hinh 4.2b).

Vi van t8c cla ban trugt khdng déu, nén'cé thé phan biét van téc dé thanh cac loai nhu
sau: van téc trung binh; van toc tc thoi va van téc Ion nhat.

a. Van téc trung binh cua ban trugt
N&u s6 vong quay trong 1 phut cla chét (2) la n, thi thdi gian can thiét cla hanh trinh

144



cong tac la:

1 «
t =—. (ph)
3 € 0
va ) 339 (ph) (4.2)
tn =—. (ph)
n 360°
Do d6 van téc trung binh clia hanh trinh cdng tac :
L L.n.360°
v, = = (m/ph) 4.3
tc.10%  1034° (@3
va cla hanh trinh nhanh :
L L.n.360°
v, = = — (m/ph) 4.4
t,.10%  103p° 4

chax

Ban truot

(N

Van téc tue thoi cda
hanh trinh céng tac

JesEs Vian téc tuc thoi cia
J hanh trinh chay
~~ - nhanh

Vnmax

Hinh 4.2 — Nguyén ly lam viéc clia ¢o cau culit ~ 1ac

Né&u tinh van t6c trung binh trong mét hanh trinh kép, tic 1a khi chiéu dai cla hanh trinh
la 2L thi :

_ 2L.n

v 3 (m/ph) | (4.5)
10

b. Van téc tre thoi cha ban truot
Van téc tirc thdi 1a van téc dudc xac dinh tai cac thdi diém bat ky cla hanh trinh kép.

Néu van toc déu cha chét (2) hinh 4.2a 1a v’ thi van téc nay cé thé phan thanh 2 thanh
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phan: moét thanh phan hudng theo phudng cla can I3c va mét thanh phan hudng theo
phudng vudng géc véi can 13c. LAy thanh phan vuéng géc vdi can lac tai chét (2), chiéu nd
lén phudng di trugt clia ban may thi xac dinh dugc van téc tic thai theo phudng ban truct tai
diém dang xét. Xac dinh van téc titc thdi cla ban trugt can cif vao thanh phan van tdc tirc thai
theo phuong ban trugt tai diém tiép xuc gitta can lac va ban trugt (tam giac dong dang). Van
t6c nay dugc xac dinh hudng theo hudng di ddng clia ban may. V& dé thi theo cac tri s6 van
té¢c nay dudc biéu dé hinh 4.2b.

c. Véan téc I6n nhat cia ban truot

Van téc 16n nhit cha ban truot ¢d dude khi can lac @ vi tri gilta. Dya vao céac tam giac
dong dang ta co:

v _ VR
cmax =
e+r (46)
V'R
thm<=gt?

Trong do6:

R - chiéu dai cha can l4c,

r - ban kinh quay clia chét (2),

e - khoang cach gilta tm quay chét va tdm quay can lac.
Tur hai tam giac déng dang AO,O,N ~ AO,HM ta c6 :

e R 2Rr

L

r L .
2

Thay tri s6 e vao coéng thifc (4.6) va thay v’ =

2n nRL ]
Vemax = — ———(m/ph)
103(2R + L) @
2anRL ]
Vimax = —5————(m/ph)
10° (2R -L)

3/ Co cdu chay dao trén miy bao ngang

Chuyén déng chay dao ngan"g & may bao ngang la chuyén dong thang khong lién tuc do
ban may mang phoi thuc hién.

Ban may (5) mang phdi trén hinh 4.1 chuyén dong tinh ti€én kh(r hoi trén séng truct ngang
clia xa (4) theo hudng thang goc vdi hudng chuyén déng ctia ban trurgt (1). Co cau con cdc
truyen chuyen doéng quay khong lién tuc dén truc vit me ngang ciia ban may theo so dé dudc
biéu thj & hinh 4.3.

Co cau chay dao | hgang gdém co banh rang Z, |&p trén truc rong clia dia bién, banh rang
Z, an khdp vdi Z, va 1ong trén truc c¢d dinh d can (1). Can (1) ndi vdi xa ngang bang thanh (2).
Khi xa ngang |én cao hay xudng thap, thanh (2) mang can (1) va banh r&ng Z, quay quanh
banh réng Z, lam cho lién hé giira banh rang Z, va truc vit me ngang khéng thay dgi.

O mat d4u ctia banh rang Z, co Iap chét 1éch tam (3). Chét nay nhd thanh kéo (4) truyén
chuyén dong quay lac téi tay gat (5) cha co ciu con coe. Banh coc (6) dugc ¢6 dinh trén truc
vit me ngang truyén tdi ban may chuyén déng chay dao ngang khéng lién tuc.
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Piéu chlnh lugng chay dao ngang bang cach quay nip (7) dé che 1ap mot phan tuang
(’ng clia so rang banh céc (6). Nhu thé mot phan hanh trinh clia con coc (8) sé truot trén nap
(7) va mét s6 réng nhat dinh sé& dudc con coc day di.

Vit me ngang

Hinh 4.3 - Sg d6 truyén déng cd ciu chay dao

Néu s lugng rang bi con coc ddy di trong mét hanh trinh kép 1a x, s6 rang clia banh céc
la Z,, budc ren cua truc vit me ngang la t, va ty sé truyén gita banh céc va truc vitme 1a i thi
lugng chay dao ngang la :

= — it (mm/htk) (4.8)
ZX

3 mét s6 may bao ngang Iugng chay dao duge diéu chinh bang cach thay déi vi tri cla

chét léch tam (3). O mét s may bao hién dai cac banh ring 5—1 clia co ciu chay ngang
2

dudc thay bing cd cdu cam dé diéu khién chuyén déng cla banh céc.

4.1.3 So do déong may bao ngang 7A35

May 7A35 la loai may bao ngang tuong déi hién dai dung cd cau culit - lac dé thuc hién
chuyén ddng chinh va cd cdu cam dé thuc hién lugng chay dao. Hunh dang chung clia may
dudc trinh bay trén hinh 4 .4a.

1/ Tinh ndng ky thuat cua mdy bao ngang 7A35
May bao ngang 7A35 cé cac tinh nang ky thuat ch yéu nhu sau:
- Hanh trinh 18n nhat cha dau trugt: 500 mm
- Kich thudc ctiia ban may: 360x 500 mm
- Hanh trinh 18n nhat clia ban may theo chiéu ngang: 500 mm
- Hanh trinh 18n nhat cla ban may theo chiéu ding: 310 mm
- Pham vi didu chinh s& hanh trinh kép : 12,5 — 138 htk/ph
- Pham vi diéu chinh lugng chay dao ngang : 0,3 - 4,8 mm/htk
- Cong suét clia dong co: N=5,8kW, n=1500vg/ph.
- Trong lugng clia may: 1800 kG.

147



Hinh 4.4a — Hinh dang chung clia may bao ngang

2/ So do déng oua mdy bao ngang 7A35

Sd dd dong cla may bao ngang 7A35 dudc trinh bay trén hinh 4.4b. Cac chuyén dong tao
hinh trén may bao ngang 7A35 gém cac xich truyén déng: xich chuyén dong chinh, xich chay
dao ngang.

a. Xich chuyén déng chinh
Xich chuyén ddng chinh dudc thuc hién tir dong cd dién BC cb cdng suét N= 5,8 kW, qua
148 33 28 23

cd cau puli - dai truyén
28' 33' 38

dén truc L. Tl truc I dén truc II qua 4 ty sé truyén =—
[N 18 ~ ' ’ ~ U ~ - a” . 15 by Y . - g
va yeR Tur truc 11 qua truc IIT ¢d mot ty sO truyén céd dinh T va tu truc III truyén dén truc

réng TV mang dia bién (ban than dia bién d day la banh rng Z= 107) véi 2 ty s8 truyén %57

va % Dia bién sé quay can lac lam cho ban trugt mang dao bao thuc hién 8 cap van téc
hanh trinh kép.

Phuong trinh xich té¢c d6 nhu sau:

33
28
28

n. 148 33 15 107
N 336 () 23 (”)'E(”')'< 48 > = Ny, (4.9)
80

38

18

43
148



N= 5,8kW
n=1500vg/ph

S e —

Hinh 4.4b - So d6 ddng may bao ngang 7A35

b. Chuyén déng chay dao ngang

Chuyén déng chay dao ngang ctia may 7A35 dudc thuc hién bdi cam 13p chit trén truc
réng TV cla dia bién. Can (a) c6 mét dau mang con lan ludn ty sat vao mit cam, dau kia 12
quat rang cé téng s rang Z= 50 luén an khdp vao banh rang Z= 30. Chuyén dong lac Iu cla
don (a) qua quat rang, banh rang Z= 30 va con ¢6c 1am cho banh rang céc Z= 64 quay tron
¢ chu ky.

Banh céc truyén chuyén dong chay dao khéng lién tuc dén ban may theo dudng truyén

dong sau: banh céc Z= 64 - dong ly hgp L, vao banh céc — truc VII — cap banh réng cén %
- truc VIII — cd cdu dao chiéu gg - truc vit me hai dau méi t,= 6 x 2 = 12 mm, lam cho ban

may di déng ngang.

Muén thay déi lugng chay dao thi dung tay quay (c) dé quay banh réng Z= 27 an khdp
v3i quat rang Z= 54 trén can (b), lam thay déi vi tri tu’dng déi glu’a con lan cia don (a) va cam,

va nhu thé lam thay déi s rang clia banh coc do con céc day di.

¢. Chuyén déng nhanh cda ban may
Chuyén ddng nhanh cla ban may dudc thuc hién tir ddng ca dién N= 5,8 kW, qua puly

dai truyén ¢142 - ¢ap banh rang try % - truc 1II — truyén déng xich % - truc V — truyén

149



. .15
dong xich i truc VI — c&p banh ring tru % - truc VIT — c&p banh rang g—g - truc VIII - cd
cau dao chiéu 1’25% va truc vit t,= 6 x 2mm. Ly hop L, lic nay déng vao banh rang Z= 40.

d. Chuyén déng chay dao dimg

Chuyén dong chay dao ding c¢é thé thuc hién bang tay nhd tay van (9) quay truc vit me
t.= 5mm trén ban dao. Chuyén déng chay dao ditng con co6 thé thuc hién tu ddng cb chu ky
do can (1) dap vao vau ty (2) 1Ap trén than may. L.ac cudi hanh trinh nhanh, can (1) sé day
con céc dua banh coc quay mét sé rang nhat dinh. Banh céc sé truyén chuyén dong qua hai

cap banh rang con g% lam quay truc vitme t,= 5mm theo chu ky.

Mudn gia cdng mat phang nghiéng quay ban may (3) quanh truc ndm ngang mét géc

nhat dinh nhd tay quay (4), qua cd cau truc vit — banh vit %

Di dong thang ditng xa ngang mang ban may thuc hién bang tay nhd truc quay (5) qua

- cap banh con % lam quay truc vit me ding t,.= 6mm.

Dé diéu chinh d6 dai ctia hanh trinh kép trén moi vi tri khac nhau cGia ban may, dt‘mg tay
quay tay quay (6) qua cap banh con % dé diéu chinh vj tri clia dai 6¢ (7) ndi lién can 1ac véi

truc vit me t,= 5mm. Khi di déng dai 6¢ (7) dén vi tri thich hgp, dung tay quay (8) dé ¢8 dinh vij
tri clia dai 6¢ trén ban trugt.

4.2 MAY XOC

May xoc la may c6 chuyén déng chinh tao ra t6c d6 cat la chuyén dong thang tinh tién
khit héi clia dao xoc theo phuong thang ditng. May nay dung dé gia cong cac mét phéng va
mét dinh hinh, cac ranh trong va ngoai khuén dap ciing nhu banh rang, v.v... o) nhung may
xoc hién dai thudng dung truyén dong thuy luc dé thuc hién chuyén dong chinh. Néu ding
truyén dong co khi dé thuc hién chuyén dong chinh thi ding co cau culit — quay.

Kich thude cd ban dac trung cho may xoc la hanh trinh 16n nhat cGa ban trudt dao xoc va
dudng kinh 16n nhat clla ban may. Déi vai may xoc ¢d cong dung chung, hanh trinh nay cd
thé thay ddi trong pham vi tit 100=1600mm, dudng kinh Idn nhat tir 240+1600mm.

May xoc dung chil yéu trong san xuat don chi€c va san xuét nho.
4,2.1 Co cau culit — quay trén may xoc

Sa d6 nguyén ly lam viéc cla co cau culit — quay trong may xoc dudc trinh bay trén hinh
4.5. Cd cau culit — quay gom c6 dia bién (1) nhan truyén déng tir hop téc do. Trén chét (2)
clia dia bién cé 13p con trugt co thé di dong trong ranh trugt cla tay don (3) khi dia bién quay
quanh tdm O,. Tay don (3) dat léch tam vdi tam dia bién mdt khoang e va khi dia bién quay,
tay don (3) quay quanh tam O, véi van téc géc khéng déu. Dau kia cla tay don (3) 13p khdp
déng véi thanh kéo (4) dé di dong ban trugt clia dao xoc.

Mudn thay déi hanh trinh clia ban trugt dao xoc, ding vit me (5) dé di dong dai 6¢ (6)
trong ranh cla tay don (3).

Cach tinh cac van toc lam viéc cla dao xoc tuong ty nhut & ¢d cau culit — 3¢ clia may
bao ngang.
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Van téc tue thoi hanh
trinh chay khéng

Hinh 4.5 - Sa d6 nguyén ly 1am viéc cd cau culit - quay

4.2.2 May xoc 743

May xoc 743 chll yéu diing dé gia cong cac loai ranh va mit phang. Sa dé déng ciia may
xoc 743 dugc trinh bay trén hinh 4.6.

May xoc 743 c6 cac tinh nang ky thuat chil yéu nhu sau:
- Hanh trinh 18n nhat cha ban trugt : L = 300 mm.
- Budng kinh cla ban may : 600 mm.
- Pham vi diéu chinh sé hanh trinh kép : 20 = 80 htk/ph.
- Pham vi diéu chinh lugng chay dao : 0,05 + 2 mm/htk.
- Cong suat dong cd chinh: N=5,2 kW, n= 950 vg/ph
- Trong lugng cha may: 5200 kG
- Cong sudt dong co: 5,2 kW

1/ Chuyén déng chinh
Chuy&n dong chinh clia may xoc la chuyén dong théng tinh tién khit héi cla ban trugt
mang dao xoc, dudc truyén dong tir ddng co dién cé céng suat N= 5,2kW va n= 950vg/ph,
16 22 29 35

. . - 0100 . L e L s .~ » .
- toc d 4 ty s6 truyén —, —, —,— dén cdp banh
qua puli - dai truyén +320 vao hop téc dd c6 4 ty y 21’ 35' 2822 ap

réng tru ;—g— Banh réng Z= 60 ciing la dia bién c6 chot (2) quay tay don (3) qua thanh kéo (4)

lam di ddng ban dao Ién xudng.
Mudn diéu chinh hanh trinh xoc clia may, dung c3p banh con cé ty s6 truyén 1 dé quay
truc vit me (5).
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Hinh 4.6 — So d6 déng may xoc 743

2/ Chuyén déng chay dao

Chuyén dong chay dao gébm c6 chay dao doc, ngang va quay tron clia ban may dugc
thuc hién tir cam thung (6). Trong rénh cam cé chét (7) ndi lién v8i con coc (10) bang hé
thdng don bay gém thanh kep (8) va thanh kéo (9) dé thuc hién chuyén dong c6 chu ky cia
banh céc Z= 120.

a. Chuyén dong chay dao doc
Chuyén déng chay dao doc dudc truyén dong tir banh coc Z= 120 qua cd cau dao chiéu

50 30

;—i lam truc vit me doc quay thuc hién lugng chay dao s, clia ban trugt doc (11).

20 . ., . S L 6 , 9
50" cac ty so truyén cua banh rang tru —9 @ cap banh rang xoan % - cap banh rang tru
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b. Chuyén déng chay dao ngang
Chuyén dong chay dao ngang ciing dugc truyén dong tir banh céc Z= 120, qua cd cau

20
dao chiéu hinh cén 20" cac banh rang tru 50 §2 , hai c&p banh rang xoan 19 va 15 , hai

50 30° 19 20"
. 24 16 Cw , )
cap banh try EYREYY lam dai 6c¢ cla truc vitme ngang quay, thuc hién ludng chay dao s, cla
ban trugt ngang (12).
c. Chuyén déng chay dao vong
Chuyén dong chay dao vong ciing dudc truyén ddng tir banh céc Z= 120, qua co ciu dao

20 60 50 , 19 00 '
chiu =, cac banh rang tru — .=, cap banh r 2 19 . . 20 i
20" g 50 30" ap banh rang xoan 19’ cap banh rang cén 0" cd cau

truc vit — banh vit 120 lam cho ban may (13) quay tron, thuc hién lugng chay dao vong s,.

4.3 MAY CHUOT
4.3.1 Cong dung va phan loai

May chudt dugce sit dung rong rai trong san xuat loat 16n va hang khéi dé gia cong cac 16
chinh xac cé profin bat ky, cac banh rang, cac ranh, cac loai 16 then hoa,... Né con b thé gia
céng mat phéng, mat dinh hinh, v.v...

Nang sudt va dd chinh xac khi gia cdng trén may chudt rat cao. Trén hinh 4.7 trinh bay
cac dang profin 16 trong dudc gia céng trén may chudt.

May chuét thudng dudc phan loai theo céng dung, theo vi tri dao chuét va theo mitc do
tu déng hoa.

Can clr vao cong dung : chudt trong va chudt ngoai.
Can ¢l vao vi tri ga dat dao chudt: chudt nam ngang va chuét thang dimg.

Can clf vao trinh d6 tu dong hoa: chuét lién tuc va chuét gian doan.

4.3.2 May chuét ndm ngang 7520
May chudt nam ngang 7520 co cac tinh nang ky thuat chil yéu nhu sau:
- Luc kéo P=20 tan,
- Chiéu dai hanh trinh chuét: 230 mm + 1600 mm,
- Téc dé chuét: 0,6 = 6 m/ph,
- Téc d6 lui nhanh: 20 m/ph,
- Cong suat dong co: 18,7kW,
- DA&n déng kéo dao chubt bang xylanh thuy luc.
- Trong luong clia may: 5000 kG
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Hinh 4.7 - Cac profin 16 trong dugce gia cdng trén may chudt

Trén hinh 4.8 trinh bay hinh dang chung va cac bd phan cod ban cia may chudt nam
ngang 7520.

@

N
\
1

Hinh 4.8 - Hinh dang chung clia may chuét ndm ngang 7520
1-Than may; 2-Hé thang xylanh thuy Iuc; 3-Ca cdu diéu khién; 4,5,6- Hé théng din dung dich tron ngudi;
7-Ban ga: 8-Thiét bi thuy Iuc.

4.3.2 May chuot be mit dimg

~ Hinh dang chung cta loai may chuét bé mat dig dudc trinh bay trén hinh 4.9. Chi tiét
dudc ga kep trén ban may (1), dao chudt dugc ga kep chat trén mat ga (2) nd chuyé&n déng

doc theo dudng dan hudng thang dimg clia than may (3) nhd luc kéo clia hé théng xylanh-
pistén thuy Iuc.
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CHUONG 5
MAY KHOAN - DOA

5.1 CONG DUNG VA PHAN LOAI MAY KHOAN-DOA
5.1.1 Cong dung may khoan

May khoan 1a may cét kim loai chl yéu dung dé gia céng 16 (hinh 5.1a). Ngoai ra nd
con dung dé khoét (hinh 5.1b), doa (hinh 5.1c), cat ren bang-tard (hinh 5.1d) ho&c gia cong
nhitng bé m&t cé tiét dién nho, thing goc hodc clng chiéu truc vdi 16 khoan (hinh 5.1e va f).

N R N A

a) b) c) d)
i} ==
%) M
e) N

Hinh 5.1 — Pham vi sif dung clla may khoan
Chuyén ddng tao hinh clia may khoan la chuyén dong chinh quay vong n va chuyén
dong chay dao s. Ca hai chuyén dong nay déu do dao thuc hién.
5.1.2 Phan loai may khoan

Tuy theo kich thudc va phuong phap diéu chinh miii khoan dén vi tri gia céng, may khoan
c6 th€ phan thanh cac loai sau: may khoan ban, may khoan dimng, may khoan can, may
khoan nhiéu truc, may khoan chuyén dung.

1/ May khoan ban

Day la loai may khoan ¢ nhé dat & trén ban, dung dé gia cdng nhimg chi tiét nho vi
nhitng 16 khoan c6 dudng kinh khong qua 16mm.

Truyén dong quay chinh diing puli - dai truyén ¢ nhiéu bac va thudng cho tdc do cao.
Loai may nay dung réng rai trong nganh cd khi.

2/ May khoan duing

Chuyén déng va két cau clia may khoan ding rat khac nhau, phd bi&n nhat 14 loai ¢é tru
ding. Nhitng ¢d may nho thi cé truyén dong cla truc chinh don gian va chay dao bang tay. 6
nhitng may cé kich thudc trung binh, 18n thi c6 hop téc do, hdp chay dao va thuong cb cd cau
chay dao tu dong. May khoan dimg chtl yeu dung dé gia cong nhitng chi tiét co kich thudc
trung binh. Hinh dang chung thong thudng cia may khoan diing dudc trinh bay & hirh 5.2:
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Hinh 5.2 — Hinh dang chung clia may khoan dimg

“

Nhimg bd phan chinh cia may khoan ding la than may (1), hop téc dé (2), hop chay dao
(3) va ban may (4).

Trong may khoan dimg hdp téc dd dugc ¢d dinh, hdp chay dao c6 thé di dong theo
hudng thégg ding. Bén trong hop chay dao cé truc chinh thuc hién chuyf;’n dong chinh quay
n va chuyén ddng chay dao s. Ban may cé thé quay tron hoac di dong thang ding bang tay.

Nhudc diém clia may khoan dimg la phai ludn dich chinh chi tiét khi gia céng & nhiing
vi fri khoan khac nhau. Déi véi chi tiét nang, viéc diéu chinh vi tri gia cdng rat khd khan, tén
nhiéu thdi gian.
3/ Mdy khoan cén

May khoan cén la loai may khac phuc dudc nhuge diém clia may khoan diing béng
cach ga chi tiét dLrng yén va truc chinh di déng dugc dén vi tri khoan thich hgp khi gia cong.

Vi vay may khoan can |a loai may khoan diéu khién rat nhe nhang, kha nang lam viéc dudc
mad réng va cd thé gia cong dugc nhimg chi tiét 16n.

Dang té’ng-quét clia may khoan can dugc trinh bay trén hinh 5.3.
Nhimng b phan chinh cla may khoan can la :

Trén try (1) c6 dinh & bé may (2) cb léng khong mot try réng khac — goi la 8ng dd (3),
co thé quay quanh tru (1) 360°. Trén 6ng dd (3) |6ng khong can khoan (4), nho truc vit me (5)
né ¢6 thé di dong Ien xuéng theo hudng thang du’ng Trén can khoan cé 1ap hop toc d6- (6)
trong d6 cé ca co cau chay dao. Hop téc dod nay co thé di déng theo hudng kinh trén can

khoan. Chi tiét gia cong cd thé dat truc tlep trén bé may (2) hodc trén ban may (7). Ong da
(3), can khoan (4), hdp téc do (6) déu cb thé ¢o dinh 3 vi tri bat ky nhd nhitng co ciu khoa

déc biét.
Chuyén ddng cd ban clia may khoan can gom :
- Chuyén déng chinh tao ra t8c do c&t got n la chuyén dong quay tron cla truc chinh.
- Chuyén déng chay dao s 1a chuyén déng thang ding cha tryc chinh.
- Chuyén dong diéu chinh v, la chuyén déng thang dimg cla can khoan trén éng da (3).
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- Chuyen dong dieu chinh v, 1a chuyén dong hudng kinh cia hop téc do trén can khoan.

- Chuyén ddng diéu chinh v, 1a chuyén déng ciia cdn khoan cling vdi ng da (3) quanh
tru (1).

—_—

Hinh 5.3 — Dang t8ng quat cla may khoan can

Ba chuyén dong déq clla may khoan can dudc cd khi hda, chuyén dong thit tu cd thé cd
khi hoa ho3c thuc hién bang tay, chuyén dong th( 5 thuc hién bang tay.

Ngoai nhifng chuyén ddng trén, trong mét s6 may khoan can, hép téc dd co thé quay
mot gdc nhat dinh dé c6 thé khoan nhing 16 nghiéng.

Pé thuc hién chuyén déng bang cd khi, thudng diing hai dong cd: dong ca dién (8) (hinh
5.3) dat trén hop tdc do6 dung dé thuc hién chuyén ddng chinh va chuyén déng chay dao;
déng co (9) dit trén tru may ding dé nang can khoan 1én xudng. C6 may khoan can ding
dong co nay dé khoa chit co cdu can khoan. O cac may khoan can 16n ding thém mdt dong
co rieng dé khoa chit cd cau can khoan.

Nh& cac chuyén dong diéu chinh clia may khoan can, dung cu cat c6 thé di chuyén dén
vi tri bat ky trong pham vi dudc gidi han bang bé cao di déng cla can khoan va vanh khin ¢
ban kinh 16n la do dai di dong |on nhat va ban kinh nho 1a d6 dai di ddng nhd nhat cila hop
téc do so vdi tam cha tru khoan (1).

4/ Mdy khoan nhiéu truc

May khoan nhiéu truc thudng dung dé hoan thanh nhimg nguyén céng khoan (khoan,
khoét, doa, cat ren) ddng thoi hosc lién ti€p nhau trén mét chi tiét. Diéu dé nang cao dang ké
nang suat clla may khoan.

May khoan nhiéu truc c6 hai loai chinh: may khoan nhiéu truc ¢é dinh, may khoan nhiéu
truc cacding thay déi.
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a. May khoan nhiéu truc cé dinh:

E)ay 1a Igal mz?_y khoan gom nhi€u may khoan nhé (kiéu khoan ban hoac ditng) dugc lap
d‘é:’xt th’anrl haiwg vai nhau trévn mét ban, hodc trén mét bé may chung. Méi truc chinh clia may
hay co rpgt dc’:_ng cd riéng dé thuc hién truyén déng. S6 truc chinh ctia may c6 thé tir 2+6'xEp
thanh hang vdi nhiing khodng cach bang nhau va trén do 18p nhitng dao cat khac nhau dé cé
thé hoan thanh lan lugt cac nguyén cong trén mot phéi ( hinh 5.4 a).
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Hinh 5.4 - May khoan nhiéu truc

b. May khoan nhiéu truc cacdang:

Day la loai may khoan nhiéu truc cé dang nhu may khoan dimg, nhung & dau truc chinh
d&t nhiéu truc khoan cé 13p dao néi lién vdi truc chinh bang cac truc cacdang. Cac truc khoan
cd thé diéu chinh dén nhimg vi tri khoan thich hgp va chang c6 thé gia cong cling mét ldc tat
ca cac 16 khoan (hinh 5.4 b).
5/ Mdy khoan chuyén dung

Trong cac loai may khoan chuyén diing thi-dién hinh la may khoan t&m dung dé khoan 16
tam & hai dau phdi; hodc may khoan sau (hinh 5.5) dung dé khoan nhiing 16 ¢6 chiéu dai qua
I6n so vdi duong kinh nhu khoan 16 truc chinh, khoan nong sing, v...v.

Cac kich thudc d4c trung cho may khoan la dudng kinh I6n nhat clia miii khoan, dd c6n
méoc clia 16 truc chinh, hqéc dé vuon dai cla truc chinh nhu & may khoan can.
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Hinh 5.5 - May khoan 16 sau
a) Chi tiét quay; b) Chi tiét khéng chuyén déng.
5.1.3 Cong dung va phan loai may doa

May doa dling dé gia céng cac chi ti€t cd kich thudc 16n nhu vo hép téc do, than may V.V,
Nhimg cdng viéc chinh cga may doa la gia occ‘)ng cac 16 ¢cd dd chinh xac cao, gia cdng nhiéu
16 d6ng tam hoZc nhiéu 16 trén cling mét phang theo phuong phap toa dé nhu trén hinh 5.6.

2
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Hinh 5.6 - Cac cong viéc chinh vé doa
a) Doa I& tru trong; b) Khoan; ¢) Gia céng bé mét théng géc bang dao phay mat déu; _
d) Gia céng mat nam ngang va mat dinh hinh; e} Khod mét ddu bng doa tién hudng kinh; f) Tién ren trony.
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’ E?C) f:hir]h xac hinh hoc khi gia cong 16 n&m trong pham vi 0,003 d&n 0,005mm. D chinh
xac vi tri khi doa toa d6 nam trong pham vi 0,005 d&n 0,001mm.

' M{ay d‘oa thudng dudc chia théph cac loai: may d,oa van nang va may doa chuyén dung,
may co mot hay nhiéu tryuc chinh nam ngang ho#c thing ding, may cd d6 chinh xac dac biét
nhu may doa toa d6, may doa kim cudng (hinh 5.7).

Lj \\.'- N
E———— — =
femnen (SRR ) i 7 E—

g )

Hinh 5.7 - May doa kim cudng
a) Truc chinh dung; b) Truc chinh ndm ngang.

5.2 MAY KHOAN DUNG 2A150

May 2A150 la mét trong nhitng loai may khoan ditng dudc dung réng rdi nhat dé gia
cdng nhimg 16 nhd hoan $50 mm. Hinh dang va nhiing bd phan chinh cla né dugc trinh bay &
hinh 5.8 a . Sd d6 két cau dong hoc dudc trinh bay trén hinh 5.8 b .

Tinh n&ng ky thudt chi yéu cla may baoc gom:
- Pudng kinh 18n nhat cta 16 gia céng : $50 mm.
- S8 cdp van tée truc chinh  : Z =12,
- 86 vong quay truc chinh ~ : n =32 + 1400 vg/ph.
- Lugng chay dao  :s=0,125 + 2,64 mm/vg.
- Cong suat dong cd chinh ;N =7 kW.
5.2.1 So d6 déng may 2A150 |
Sd dd ddng may 2A150 dudc trinh bay trén hinh 5.8. Chuyén ddng tao hinh trén may
khoan gom cé cac xich truyén déng: xich toc do, xich chay dao.
1/ Xich chuyén ddng chinh (xich téc dé)

May khoan 2A150 c6 chuyén dong chinh gom 12 cap toc do tir n= 32:1400 vg/ph,
Chuyén ddng chinh la chuyén déng quay cla truc chinh mang dao dugc truyén dong

173

tir ddng co cé cong suat N= 7 kW qua cd cau puli - dai truyén o173 va hgp toc do cb hai
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khoéi banh rang di déng bén bac. Khéi banh rang thit nhat cho bén ty s6 truyén gilta truc
| va II [%2—2%%} Khéi th(t hai cho ba ty s truyén thay déi gitra truc III va Vv
(061,21 01,21 2

43°47°72°47 " 72°61)

'_f_l 53 143 | N=7TkW
72 SF:ﬁ/ 50 |
1 1

' . — Bom
L - 43— {/TIIJEL = x]":’!i:‘.#p_x‘_ N
o = |

V.
50

VI 550 29 24 ' 48
29 L x| \
. XI
118 |36 5
| 24:n==?53m = |
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Hinh 5.8 — So d6 déng may khoan dimg 2A150
Phuong trinh xich chuy&n ddng chinh (xich tdc dd) dugc trinh bay nhu sau:

23
60 50 61
30 [ 43747
N, jﬂ%(r). ig (11).%(111). %.% (V)=ne > Npp,  (5.1)
20 21 20
36 - 72°61
47
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2/ Chuyén déng chay dao

) Chuyé’n déng chay dao cla m’éy khoan dudc truyén dong tir truc chinh V truyén dén co
cau banh réng - t_ha‘nh rang trén ong ngoai clia truc chinh. Ludng chay dao clia may khoan
cling dugce biéu thi bang mm khi truc chinh quay maot vong.

Co céu chay dao clia may 2A150 thuc hién dugc 9 lugng chay dao tir 0,125 + 2,64
mm/vg. Truyén ddng dugc thuc hién tir truc chinh qua hai cap banh rang % va i—g dén truc

VII ctia hdp chay dao. @ day co6 hai khéi banh rang di dong 3 bac: khéi thit nhat cho ba ty s
truyén gilra truc VII va truc VIII [—1%3—32—2} khoi thir hai cho ba ty s6 truyén thay ddi gilra

s 34 18 34 35 51 35 .
truc VilivaX | — — —. = >_ > | § : an dé ~ 5 .
' [35 43'35 26'18 26J au do truyén dong qua bo ly hop L, ca cu tryc vit
banh vit va cubi cling 1a banh rang - thanh rang.
Phuong trinh xich chay dao duoc thé hién nhu sau

18 34 18
46 3543
. 29 . 29 24 34 35 36 1
vongTC(V). 22 (VD). 22 (viny 22 eyt 222 22 30,28 xpy L. - r124=5
9TCWV)- 37 (VD25 (VID (=45 7 (VIID = .o (X).53 XD L. g5
30 5135
34 1826

(5.2)
Néu md ly hop L, dung dia quay (1) hinh 5.8 ¢6 thé thuc hién chay dao bing tay qua cip
banh rang cén g—i Tuong ty, cé thé dung tay di dong ban may (2) theo chiéu thang ding

qua cap banh rang con % va truc vit me t,= 8mm.

.5.2.2 Cac cd cau dién hinh

Trong may khoan, chuyén déng chinh quay tron va chuyén déng chay dao déu truyén
dén truc chinh, nén truc chinh ¢ két cau dam bao viéc thuc hién chuyén déng quay vong va
chuyén dong thang ciing ltc. |

Hinh 5.9 gidi thiéu sd dé két cdu clia co cau dién hinh nay. Chuyén dong quay tron clia
truc chinh dudc truyén tir hop téc do dén bac cé ranh then an khdp vGi phan cé then hoa (1)
clia truc chinh. Chuyé&n déng chay dao dudc thuc hién tit truc chinh, qua hdp chay dao dén
co cau banh rang — thanh rang (2). Thanh rang dugc I&p trén bac (3). Bac nay két hop vdi
truc chinh cling di dong theo chiéu truc, thuc hién chuyén dong chay dao.

5.3 MAY KHOAN CAN 2B56
May 2B56 la may khoan can dung dé khoan, doa, khoét, cat ren, v.v... trén nhirng chi tiét
I8n, trong dang san xuat hang loat. N6 ciing dudc dung trong cac phan xudng dung cu va stta
chira.
May 2B56 c6 cac tinh nang ky thuat chil yéu nhu sau :
- Budng kinh 16n nhat cda 16 gia cong : $50 mm.
- Tam vdi cla truc chinh : 375 + 2095 mm.
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- Lugng di dong thang diing cla truc chinh: 350 mm.
- Lugng di déng thang ditng ctia can khoan: 940 mm.
- 86 vong quay truc chinh: n = 55 + 1140 vg/ph.

- Lugng chay dao :s=0,15 = 1,2 mm/vg.
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Hinh 5.9 — So db két cau truc chinh may khoan dimg

5.3.1 So do dong cua may khoan can 2B56

Hinh dang chung clia may 2B56 dudc gidi thiéu trén hinh 5.3 va sg 6 dong cla né dudc
trinh bay trén hinh 5.10. Xich chuyé&n déng tao hinh ctia may khoan can gom: xich téc do va
xich chay dao.

1/ Xich chuyén déng chinh (xich téc do)
12 cap vong quay cla truc chinh dudc truyén ddng tir dong cd cod cong suat N= 5,5kW

qua truc TI vdi ty s truyén 4—; Tu tryc IT qua TIT nhd khéi banh rang ba bac ¢b ty s6 truyén

40 31 23 _ o a2 AT Ay
—, —, — . TU truc III qua IV nhd cap banh r th a- 24 2N A fd T
20’ 49' 57 . q P ang thay thé b= 20" 33 © thé thay déi lam
cho s8 cap vong quay truc chinh ting gap doi. Tif truc IV qua V c6 hai ty s6 truyén 2—2 %
8 3

va gilta truc V va VI cling ¢6 hai ty s& truyén %?,— % Truc 8ng VI truyén chuyén déng cho

truc chinh X nhd then hoa.
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Phuong trinh xich chuyén déng chinh (xich téc do ) dudc thé hién nhu sau

40
40
31 31
Nge (1), —(H) 29 (II). — (IV)@> (V) < > (V). X =nye = Nysyp (5.3)
23
S57

2/ Xich chuyén déng chay dao

Chuyén déng chay dao dudc truyén dong tir truc chinh qua cip banh rang % dé aen
hép chay dao. Hop chay dao thuc hién 9 lugng chay dao nhd hai khéi banh rang di trugt ba

cap: khoi thir nhat cho ba ty s6 truyén —;’% % % khéi thit hai cho ba ty s& truyén tir truc VII
dén truc VIII Ia gg 21?) :'0 Tu truc VIII nhd cdp banh rang % truyén dong dugdc dua dén

co cau truc vit — banh vit 616 va truyén dén banh rang — thanh rang 13, x 3, lam cho truc

chinh di déng theo chiéu truc.
Phuong trinh xich chay dao dugc thé hién nhu sau :

19 29
35 29
\ 31/ 25 18 22 1
1vongTC(VI). — —— 3 (VID— (VI .— . — .11.2,5,.3 (X) = S(mm/von S 54
g ()41 29 ( )40( )556()“13 (X) ( d)> Sq-9 (5.4)
22 40
32 18

Chuyén dong 1&n xudng ctia can khoan do déng co N= 1,3 kW thuc hién qua cac cip
banh rang %g va truc vitme ding t,= 6mm. Khod chit dng dd vao tru réng do déng co
dién N= 0,52Kw thuc hién véi vitme vi sai siét chat vong kep.

5.3.2 Co cau dién hinh cia may khoan cén 2B56

1/ Co cau an toan cua mdy khoan cdn 2B56

Pé phong qua tai khi gia cong trén méay khoan can 2B56, truc VIII 6 hdp chay dao ¢d co
cau an toan, né dugc thé hién trén hinh 5.11.

Phan dudi clia banh rang Z,, 16ng khéng trén truc VIII ¢ dang hinh chudng. Chi tiét (1)
cta ly hop vau dugc 13p chat trén dau cudi truc VIIL. Chi tiét (2) cha ly hoap vau di trugt bang
then & phia trong hinh chudng. Dau cé vau cla chi tiét (2) dugc néi lién vdi chi tiet (1) cha ly
hop vau nha cac vién bi (3). Phan dudi cla chi tiét (2) c6 ring trong, cé thé an khép vdi banh
rang (4) 13p chat trén truc cla tay quay (I). Chi tiét (2) c6 th& &n khdp vdi chi tiét (1) va banh
rang (4). Chi tiét (2) di dong thang ditng nhd tay gat ¢ 10 xo (5).

Khi lam viéc binh thudng, tay gat c6 16 xo (5) ludn ddy phan (2) &n khop vai phan (1) cla
ly hgp v&u va céc vién bi (3) sé noi truyén dong. Khi qua tai, luc cit sé thing luc 1o xo (6), ha
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phan cia ly hgp vau trudt 1&n nhau. Phan (2) trugt vé phia dudi, 10 xo (6) sé day tiép phan (2)
an khdp véi banh rang (4), xich chay dao sé bi cat dt.

Khi banh rang (4) &n khdp vdi banh ring trong cda chi tiét (2) ¢ thé thuc hién chay dao
cham bang tay nho tay quay (I).

Z=22

%%ﬁiﬁ?ﬁ%ﬁ%

Binh thudng Qua tai

Hinh 5.11 — Co cau an toan cla may khoan can 2B56
2/ Tay quay nhanh cua mdy khoan cén 2B56

Ngoai tay quay (I) (hinh 5.11), may khoan can 2B56 con cé tay quay (II) dung dé di dong
nhanh truc chinh bang tay, di ddng hudng kinh hop téc dé bang tay va dung dé chay dao tu
doéng (xem sa d6 déng hinh 5.10). Két cau cia né dudc trinh bay trén hinh 5.12.

Z=60

Ly hop vdu
Thanh rang Y 1

Truc chinh

Hinh 5.12 — Sd d6 két cau tay quay nhanh may 2B56

Trén truc IX co I&p chit banh rang Z,,, &n khdp véi thanh réng cé dinh trén can khoan.

Banh rang Z, =13 |ong khéng trén truc IX va phan cudi dugc cai then vdi phan (1) cla ly hgp
- vau. Trén truc &ng clia banh ring Z, lai 1ap 16ng khéng banh vit Z=60. Mot mat cla banh vit

Z=60 c6 vau 3n khdp vdi phan (1).

- Néu kéo tay gat (2) ra phia ngoai, titc la mé ly hagp (1), ta ¢ thé thuc hién di dong
nhanh truc chinh bang tay qua banh rang — thanh rang Z..

- Néu day tay gat (2) vao trong, tic la déng ly hdp vau, ta thuc hién chay dao cham tu
doéng. (Co thé thuc hién chay dao cham bang tay, néu ly hop vau cla cd ciu an toan mad ra).
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- Néu ta quay tay quay (II) thi sé thuc hién lugng di dong huéng kinh cGa hdp téc do nha
banh rang thanh rang Z,=13.

5.4 MAY DOA 2620A

May doa 2620A dugc dung dé gia céng céc 16 khoan, khoét, doa, gia céng ren trong va
ngoa| phay cac bé mat va dac biét né duge st dung dé gia cdng cac I6 song song ¢ yéu
cau dé chinh xac khoang cach tam cao.

Hinh dang chung cia may 2620A dudc gidi thiéu trén hinh 5.13.

FE] )

*e
*4

e

(22
¢

Hinh 5.13 - Hinh dang chung cla may doa 2620A

1-tru ding sau; 2-gia do truc dao; 3-than may; 4-ban may; 5-ban may trén; 6-ban quay; 7-mam ga dao
tién; 8-mat trugt; 9-u truc chinh; 10-try dimg trudc;11-ta dién; 12-d6ng co dién.

5.4.1 tinh nang ky thuat Mady doa 2620A
May doa 2620A cé tinh nang k¥ thuat chi yéu nhu sau:
- Budng kinh cua truc chinh :90 mm,
- Kich thudc ban may :1300x1120 mm
- Chuyén déng ngang |8n nhat cla ban may:1000 mm
- Chuyén dong thang ding 16n nhat ctia u truc chinh: 1000 mm
- Trong lugng t6i da cla chi ti€t ga trén ban may: 2000 kG,
- Chuyén ddng doc truc clia truc chinh 18n nhat: 710 mm
- T6c d6 quay cla truc chinh: 12,5 dén 2000 vg/phut,
- Toc do quay cia mam ga dao hudng kinh: 8 dén 200vg/ph,
- Lugng chay dao doc cua truc chinh: 2,2 —1760 mm/ph
- Céng suat dong co :10 kW
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5.4.2 So do déng may doa 2620A
So d6 dong clia may 2620A dudc trinh bay trén hinh 5.14. Xich chuyén déng tao hinh

clia may goém: xich t6c do va xich chay dao.
1/ Xich téc dé mdy doa 2620A
Xich téc d6 may doa 2620A gém ¢O hat dudng truyén cho truc chinh va cho mam ga dao

hudéng kinh, xu5t phat tir ddng ca dién c6 hai t6c d9, qua hop téc d6 ¢b hai khéi banh rang di
truat ba bac, roi qua ly hgp dén mam ga dao va dén truc chinh.

Phuong trinh xich téc d6 nhu sau:

18 19 19 | 21
72 _G_OE LH"C1 Q (VH) - nmém gadao
29 19 60 30
Nger N —= N\ —— v T - '
“\ 88 /N soas /¢ )\ 86 / (V) = re &)
26 44 @/ | LH-c, &7
64 35 48 * 41

2/ Xich chay dao mdy doa 2620A
a. Xich cat ren

Xich cat ren ding dé tién ren va tién 16, xuat phat tir 1 vong truc chinh. Phuong trinh xich
cat ren nhu sau:

41
1 gre{ 7N S7 2 C 18 4 ¢, 382140 505 ¢ (5.6)
°7\ 86/ 94'b d 36 29 374835
30 |

b. Xich chuyén déng nhanh doc truc cta truc chinh

1500viph. 10 ¢, 40 4 ¢ 35 21 40 555 5 (mm/ph) (5.7)

77 %3629 °'37 4835

c. Xich chay dao doc ban may

Xich chay dao doc ban may xuat phat ti truc (XXVIll)qua banh rang cén%, qua ly hgp
C,, qua cac cap banh rang tru 2—(53 % dén bd truyén truc vit me dai 6c (1,=10, k=2) lam di
chuyén doc ban may.
d. Xich chay dao ngang ban may

Xich chay dao ngang ban may xuat phat tu truc (XXVIIl) qua banh rang céni—g, qua ly

22 34 . L 22 . .
hap C,, dén truc (XV), qua cac cdp banh rang tru 3437 qua cap banh rang con 33" dén bd

truyén truc vit me dai 6c (t,=8mm) lam di chuyén ngang ban may.
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e. Xich diéu chinh dé cao cda truc chinh

Xich: diéu chmh dd cao cula truc chinh xuat phat tir truc (XXVlli)qua banh rang con ig

qua ly hgp C,, dén truc (Xl1), qua c3p banh rang eely % |&én trén dén bo truyén truc vit me
dai 8c(t,=8mm, k=2) lam di chuyén dimng tru dd truc chinh ; va sang trai % dén truc (XXII),

qua c3p banh rang tru % cap banh rang con ;—Z dén bo truyén truc vit me dai 6¢(t,=6mm,
k=2) 1am di chuyén ditng tru d8 dao sau déng bd dam bdo dong tam.
f. Xich chay dao hudng kinh cia mam ga dao

Xich chay dao hudng kinh clia mam géa dao xuét phat tis truc (XXVIII), qua bd truyén truc

oy . 4
vit banh vit 25" qua ly hgp C,, cap banh réng —2—% , vao bo vi sai (XXXI), qua 35 @ qua

100 23
cap banh rang con % dén truc vit thanh rang (t=16mm, k=1).

4 64 . 35 100 17 _

Truc (xxvnl).g(xxmycss—g Ipanhtinh (sc,)(><><><ll)--1 00" 23 17 TV k-1=167Sk  (5.8)
g. Xich chay dao nhanh

Xich chay dao nhanh xuat phat tir déng cd DC cd cong suat N,=1,6 kW qua cap banh
réng ;— (banh rang 77 13p 16ng khdng trén truc (IX) qua ly hgp an toan C,, khi qua tai sé

ngat chuyen dong va ngat dong cd qua cong tac dién S;;,) thong qua cac ly hop tuong ng
dén cac xich chay dao diéu khién chay dao nhanh.
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CHUONG 6
MAY MAI

Trong nganh ché tao may, nhiing chi tiét may yéu cau cé do clng, dé chinh xac va dé
bong bé mat cao thudng phai qua cac nguyén coéng gia cong ban tinh va gia cong tinh I3
nguyén cdng mai trén may mai sau khi da qua céac nguyén cong gia cdng thé hoac nhiét
luyén. May mai la may gia cong tinh dudc ding réng rai trén moi linh vuc clla nganh ché tao
may. Sé ludng cla nd nhiéu noi vugt qua 30% tdng s6 may cat kim loai trong phan xudng cd
Khi.

V@i yéu cau ngay cang cao vé do chinh xac clia cac chi tiét may, may mai diéu khién s6
CNC hién nay c6 vai trd quan trong trong viéc nang cao chat lugng clia cac san pham co khi
ché tao may.

6.1 CONG DUNG VA PHAN LOAI MAY MAI

May mai la may cong cu thyc hién nguyén cong gia cong tinh chinh xac cao cac chi tiet
may bang phudng phap ding da mai cé chuyén ddng quay téc do cao dé cat di nhimg ldp
kim loai mong tir bé mat chi tiét.

Thong thudng may mai chi gia cdng nhitng chi tiét da qua cac nguyén cong gia cong thod
trén cac may khac nén lugng du cat got con lai trén chi tiét cho nguyén cong mai la khong
I6n. Hién nay, trong mot s6 trudng hdp may mai cling dudc dung dé gia cong tho.

Cac bé mat dudc gia cdng trén may mai cd thé 1a mat phang, mat tru ngoai hoac trong,
mat cén, mat dinh hinh, cac mat xoan cua ren vit, rang banh rang, v.v...

Yéu cau quan trong clla may mai |a do cliing viing phai cao. Cac chi tiét chuyén ddng
can phai dudc can bang. Phan I8n cac truyén déng cta may déu dudc thuc hién bang thiy
luc, do db giam dudc chan déng, va dap va nang cao dude dé chinh xac gia cong.

Cé nhiéu cach dé phan loai may mai, théng thudng may mai dudc phan loai theo hai cin
cU sau: can cu vao bé mat gia cong va can cl vao cdng dung may mai.

Can cf vao bé mat gia cong c6 thé phan may mai theo cac nhém sau: nhém may mai
tron, nhom may may mai phang va nhom may mai bong.

Can cf vao ¢dng dung may mai ¢ thé phan thanh cac loai nhu sau: may mai tron ngoai,
may mai tron trong, may mai khong tam, may mai mat phang may mai chuyén dung (mai
thd, mai séng truot, then hoa, truc khuyu...), may mai sac, may mai chinh xac cao (may mai
doa, may mai béng, may mai siéu bong), ....

6.2 CHUYEN DONG CO BAN CUA MAY MAI

Tat ca cac may mai déu c6 chuyén dong chinh V 1a chuyén dong quay vong cla da mai
xac dinh van téc cat clia da (m/s). Chuyén dong chay dao trén may mai rat da dang va phu
thudc vao tinh chéat ca ting loai may dudc thé hién trén hinh 6.1.

1/ May mai tron ngoai (hinh 6.1a,b)

May mai tron ngoai cd cac chuyén ddng chay dao la; chuyén dong chay dao vong, chay
dao doc va chay dao ngang.

Chuyén ddng chay dao vong v,(m/ph) la chuyén déng quay vong cdia chi tiét.

Chuyén dong chay dao doc s,(m/ph) la chuyén ddng tinh ti€n khir héi clla ban may mang
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phéi hodc clia §a mai.

) Chuyén dong chay dao ngang s,(mm/htk) 1a chuyén déng huéng kinh theo chu ky cla da
mai khi ban may thuc hién mét hanh trinh kép hodc hanh trinh don.
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Hinh 6.1 — So db cac chuyén dong clla may mai

2/ Mdy mai tron trong (hinh 6.1c,d)

May mai tron trong c6 cac chuyén déng chay dao la: chuyén ddng chay dao véng, chay
dao doc va chay dao ngang. ‘

Chuyén dong chay dao vong v, do phéi thuc hién. o) nhirg may gia céng nhiing 16 cla
chi tiét I1dn va khong dai xiing thi v, do da mai thuc hién.

Chuyén ddng chay dao doc s, la chuyén dang thang tinh ti€n khir hdi clia ban may mang
phdi quay fron.

Chuyén dong chay dao ngang s, la chuyén déng hudng kinh cla da mai ho#c ban may
theo chiéu vudng goc vdi truc phai.
3/ Mdy mai phang (hinh 6.1e ,f, g va h)

May mai phéng co hai loai co ban 1a may mai phéng da mai tru va may mai phéng da
mai chau.
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May mai phang da mai tru cé cac chuyén dong chay dao la: chuyén dong chay dao doc,
chay dao ngang va chay dao ding.

Chuyén ddng chay dao doc v, 1a chuyén dong thing tinh tién khit hdi clia ban may mang
phdi.

Chuyén dong chay dao ngang s, la chuyén déng thang ctia da mai ho3c ban may theo
chiéu vudng gbc vdi truc phéi.

Chuyén dong chay dao diing s, (&n sau) la chuyén déng thang ditg %n hét chiéu sau cat
got clia da mai.

May mai phdng da mai chdu c6 cac chuyén ddng chay dao la chuyén ddng chay dao
vong va chay dao ding.

ChL_l_yé’n dong chay dao vong v, do ban may mang phdi thuc hién. o) nhung may gia cong
nhing 16 cla chi tiét I1n va khong doéi xing thi v, do da mai thuc hién.

Chuyén ddng chay dao ding s (3n sau) [a chuyén dong thang dimg #n hét chiéu sau cit
got cia da mai.

6.3 MAY MAI TRON NGOALI.
6.3.1 Dic diém va cac bd phan chinh.

May mai tron ngoai thudng dung dé mai mat ngoai clia céac chi tiét tron xoay mat tru hay
mat con. M6t s6 may mai tron ngoai van nang con ¢o trang bi mét bé phan dé mai 16.

Cac bd phan chinh ctia may (hinh 6.2) la: than may (1), ban may (2). Trén ban may lap u
trudce (3) va u sau (4) dé ga dd chi tiét gia cdng (5). Trén than may phia sau ldp u da mai (6)
mang da mai (7). Két cau ctia may mai phu thudc vao do chinh xac, hinh dang va kich thudc
cla chi tiét gia coéng.

Can cf vao chuyén dong tuong déi gilta dao va phéi, may mai tron ngoai thudng cb hai
ki€u dudc trinh bay trén hinh 6.2.

\/

Hinh 6.2 — Hinh chiéu bang chung clia may mai tron ngoai

Kiéu may a:

Ban may mang phéi thuc hién chuyén déng tinh ti€n khir héi - chay dao doc s, song song
vdi truc clia phéi trudc da mai dé gia cong hét chiéu dai phdi. Loai may nay dung dé gia cong
nhing chi tiét cg duong kinh nhé han 500+-700mm (hinh 6.2a).

Kiéu may b:

D4 mai thuc hién chuyén ddng tinh tién kh héi - chay dao doc s, song song vdi truc clia
phéi. Loai nay dung dé gia céng nhiing chi tiét cé6 dudng kinh 18n (hinh 6.2b).
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Cé?il hai loai m’éy déu c6 chuyén dong chay dao ngang s, (chay dao &n sau) do da mai
thue hién theo hudng vuéng géc vai truc clia phoi dé cat hét lugng du gia cong..

‘ Cljuyé:n d{)ng, chay dao doc tinh tién khir héi clia hai loai may trén déu dudc thuc hién
nhd heﬂ-thqng thuy luc, trén canh bén cla ban may c6 2 viu di dong & hai dau c6 tac dung
Lhaz gcg hanh trinh chay dao doc va dao chiéu chuyén déng khi né cham vao tay gat 8 trén

inh 6.3A.

3 L)

Hinh 6.3A — Cac bd phan chung clla may mai tron ngoai _
1-thdn may; 2-u truc chinh; 3-ban may; 4-dau da; 5-y déng; 6-bang diéu khién thuy hsc;
7-cit khdng ché hanh trinh; 8-tay gat ddo chiéu chuyén déng.

U da ¢o co cau dich chuyén theo hudng vudng goc vdi truc phoi, c6 tay quay ding dé di
chuyén ban dao theo hudng chay dao doc va tay quay dé diéu khién lugng chay dao hudng
kinh S,. _

Can clr vao pham vi s dung thi may mai trdn ngoai ¢é thé chia thanh hai loai: may mai
tron ngoai théng thudng va may mai tron ngoai van nang.

May mai trén ngoai théng thudng khdng Iap bd phan mai 16. Ban may co thé quay xung
quanh truc thdng ditng mét goc +6° nén co thé gia cong mat con co G con khong 16n. DE
nang cao nang suat lam viéc, trén may thudng trang bj co cé'y chay dao nhanh, cg géu di
déng u sau bang dau ép, v.v...Loai may nay ding trong san xuat hang loat va hang khai.

May mai tron ngoai van nadng khdng nhiing ¢6 ban may ma ca u da mai va u trudc déu
cb thé quay xung quanh truc thang diing mét géc 16n. Do dé 96 thé gia cong dudc cac mat
con cd do coén 16n. Ngoai ra may con trang bi thém bd phan dé mai tron trong. Loai may nay
dung trong san xuét hang loat nhé hodc don chiéc ma céng viéc gia cong mét ngoai va mét
trong thudng thay ddi.

Kich thudc ¢o ban clia may mai tron ngoai la: dudng kinh Idn nhat cla phéi (6 may mai
tron ngoai van nang tr 1001600 mm), khoéng, cach 16n nhat gitra hai mai tam (150+12500
mm), goc quay Ién nhat clia u da va ban may dé mai con.

175



6.3.2 May mai tron ngoai 3A150
May mai tron ngoai 3A150 ¢d cac tinh nang ky thuat chd yéu nhu sau :
- Budng kinh va chiéu dai 1dn nhat cta phdi : $100 x 180 mm.
- Buong kinh cdia da mai - $230+300 mm.
- Goc quay 1dn nhat cla ban may : 10°.
- Céng suét ddng co da mai N=1,7 kW, n=2860 vg/ph.
- Cong suat dong cd chi tiet N=0,24kW, n=360 + 3600v/ph (ddng co dién mét chiéu).

Hinh dang chung cta may mai tron ngoai 3A150 dudc trinh bay trén hinh 6.3B. Trén than
may (1) cd ban may (2) I4p u trudc (3) va u sau (4) dé ga dét chi ti€t gia cong gitra hai mdi
tam, chuyén dong chay dao doc s, thuc hién bang thuy luc. U trude (3) cd dinh, u sau (4) co
thé thay d8i vi tri tiy thudc vao chidu dai chi tiét gia cong. O phia sau, trén séng trugt ngang
co6 13p u da mai (5) dudc diéu khién bing tay gat (7). Trén u (5) lap da mai (6).

Hinh 6.3B — Hinh dang chung clia may mai tron ngoai 3A150

Sa d6 ddng clia may 3A150 dugc gidi thiéu trén hinh 6.3C. Chuyén dong tao hinh cla
may gém: chuyén déng chinh clia da mai tao ra t6¢ do cat got va chuyén dong chay dao
vong.

1/ Xich chuyén déng chinh tao ra téc do cét got:

Chuyén déng chinh quay vong V clia da mai dugc truyén déng tir dong co dién B,, ¢6
N=1,7kW, n= 1440 vg/ph, qua béd puli hai bac $60/71.
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Phudng trinh xich t6¢ d6:

60

ndc'ﬂ=ndé mal (6.1)

2/ Xich chuyén déng chay dao vong :

‘ E:huyé’n C@ng chay dao vong v, cla chi tiét gia cdng dugc dan dong va diéu chinh vo cap
tr dong co dién mét chiéu B, co6 N= 0,24 kW va n= 360+3600vg/ph qua hai cap puli - dai
$50 va ¢50

truyén :
6120 $100

Phuang trinh xich chay dao vong:

$50

n /m\ = Nops
de2 - \@/ chi tiét (62)

%120
3/ Cdc xich chuyén déng bang thuy lut :

Hé théing.ihuy? luc cha may mai 3A150 thuc hién cac chuyén déng nhu sau: chuyén déng
chay dao doc tinh tién kh(r hdi s, clla ban may, tién va Ui nhanh u da mai, déng md cac cd
cau tay quay, chuyén dong chay dao tu dong cé chu ky clia da mai va béi tran sdng truct.

a. Chuy€n dong chay dao doc s, (hinh 6.3C)

Chuyén dong dugc thuc hién nhd panen diéu khién (5). Dau tir bé chita dudc bom canh
gat kep (6) do dong cd dién P, quay, qua b loc (6.1) vao van diéu khién (8). Luc nay van (8)
3 vi tri “lam viéc” (vi tri A). Tuy thudc vao vi tri clia panen diéu khién (5) gdm ¢b van dao chiéu
(5.1) va van diéu khién (5.2), dau sé& vao budng trai hoac phai cla xilanh truyén luc (9) dé
thuc hién chuyén dong thang di vé s,. Dau & budng bén kia cQa xitanh qua panel didu khién
(5) va van tiét luu (10) vé bé dau (& vi tri hinh 6.3C, dau vao budng phai néu van (8)-3 vj tri
lam viéc).

DPao chiéu ban may nhd vau ty (11) 13p trén ban may, qua hé thédng don bay va banh
rang (12), di ddng con trudt cla van diéu khién (5.2), dua dau vé dau phia trai cla van dao
chiéu (5.1), dua con trugt clia nd qua phai, va ti d6 dau dugc dan vé budng trai cla xilanh
(9), dua ban may di dong theo chiéu ngudc lai.

Van diéu khién (5.2) cé thé di ddng bang tay nhd hé thdng cd khi (12). Diing may dugdc thuc
hién bang van (8). Van nay cé ba vi tri : “lam viéc” (con trugt d vi tri A); vi tri “dimg” (vi tri B)
va vi tri "khéng tai” (C). & vi tri “ding”, hai buéng clia xilanh (9) dudc ndi lién nhau va do dd
ban may cé thé di dong bang tay. G vi tri “khéng tai", dau tir bdm qua van (8) réi vé bé dau,”
hai budng ctia xilanh (9) lic nay cling ndi lién nhau.

b. Chuyén dbng chay dao ngang s, :

Pay la chuyén dong chay dao &n sau cla da mai sau mét hanh trinh kép hodc mét hanh
trinh don cla ban may. Khi dung tay dé an cong tac hanh trinh (13), mach dién nam cham
clia van (14) déng, dau tir bom (6) qua bo loc (6.1) va (6.2) vao budng phai clia xilanh (15)
lam di dong nhanh u da mai vé phia chi tiét gia cong. & dau hanh trinh tién dao nhanh nay,
cdng téc cudi hanh trinh (16) dugc giadi phong, déng chuyén déng cla phoi va hé théng lam
ngudi. O cudi hanh trinh tién dao nhanh, cong tadc cudi hanh trinh (17) bi &n xuéng, déng
mach nam cham dién ctia van (18), dua dau vao budng phai cta xilanh (19), qua hé thdng
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thanh rang va banh rang, quay cac cam diéu khién chuyén déng chay dao (20). Dau ti
budng trai cGa xilanh (19), qua cac van (21), (22), (23) va van tiét luu diéu chinh chay dao thé
(24) vé bé dau. Luc nay van (22) va (23) phai dat & vi tri tuang (ng. Lugng chay dao (tho)
dudc chuyén sang chay dao tinh khi cam (20) &4n céng tic cudi hanh trinh (25), déng mach
nam cham cla van (21), dau dudc dua vé bé qua van tiét Ivu diéu chinh lugng chay dao tinh
(26).

Cudi qua trinh mai, can (27) fi vao gdi ti cd dinh (28), ludng chay dao ngang két thuc.
Cam (20) tiép tuc quay cho dén khi &n vao cong tic cudi hanh trinh (29), ngat mach nam
cham van (14). Dudi tac dung ctia déi trong (30), u da mai (4) trd vé vi tri ban dau, giai phéng
cong tac (17) va do dd ngat mach cudn day nam cham van (18). Lic nay, do sdc can cla
van tiét luu (26) 16n nén dau chay vé budng trai cta xilanh (19). Cudi hanh trinh Ui, u da mai
an cong tac (16) xudng, ngat truyén doéng cha phdi va hé théng lam ngudi. Chu ky mai két
thuc.

Trén may 3A150 con cb thiét bi do tu dong (31). Mai do dudc dufa vao chi tiét gia cong
nhd xilanh (32). Khi dat dugc kich thudc da cho, céng tac (33) sé ngat mach nam cham cia
cac van (14) va (18).

¢. Chuyén ddong mai doc :

Chuyén dong mai doc dén vau ti cling tuong tu nhu mai &n sau vdi lugng chay dao s,, chi
khac la lugng dau chay ra khoi xilanh (19) khéng phai lién tuc ma a gian doan vdi van phan
lugng thd (34) va van phan lugng tinh (35). Luc nay van (22) & vj tri B.

Chu ky bat dau véi viéc dong cdng tic cudi hanh trinh (13) dé di dong nhanh u da mai va
thuc hién chuyén dong cda ban may. Khi ban may dao chiéu, diu tir panen diéu khién (5)
qua van (36) va (37), dén xilanh (38) va van (39). Pistén cla xilanh (38) néi lién véi ca ciu
con coc va trong trudng hop nay khéng thuc hién dugce lugng chay dao. Khi van (39) md ra,
dau t xilanh (19) qua van (21), (22) dén van phan lugng (34) va (35). Tuong (ng vdi thdi
diém dé, pistdn ctia xilanh (19) s& quay cac cam (20) véi mot géc nhat dinh.

Sau khi dao chiéu ban may, dudng dau vao xilanh (38) va van (39) dudc néi véi bé dau.
Dudi tAc dung ctia 16 xo, con trugt cia van (39) trd vé vi tri ban dau, ndi van phan ludng (34)
va (35) vdi bé dau. Chi khi nao chi tiét da gia cong xong, u da mai mdi IUi ra sau, nhung
khéng phai dong thdi ma chi sau khi vau ti (40) an cdng tc cudi hanh trinh (41) dé ra iénh
cho u da mai lui.

d. Chuyén déng mai doc vdi lugng chay dao ¢o6 chu ky -

Khi 1am viéc vdi co cau do ty ddng, can dong nam cham dién (18), sau d6 dong cong tac
cudi hanh trinh (13), u d4 mai sé di dong vé phia trudc dén gdi ti ¢8 dinh. Lugng chay dao ¢é
chu ky dugc thuc hién vdi cd cau con cdc (42) khi dao chiéu ban may. & cudi hanh trinh cla
ban may (dudc khdng ché bang cdng tic cudi hanh trinh (41)), u da mai tu dong IUi lai.

e. Chuyén déng ban may béang tay -

Khi ban may thuc hién lugng chay dao doc s, tu ddng, van diéu khién (5.2) dua dau vé
xilanh(43), ddy banh rang (44) ra khdp vdi thanh ring 1ap trén ban may.

Chuyén déng chay dao bing tay chi thuc hién khi chuydn ddng chay dao tu déng nglmg
lai. LGc nay dau tif xilanh (43) sé& chay vé bé dau; dudi tac dung clia 16 xo, banh rang (44) sé
vao khdp véi thanh ring. Dlng tay quay (45), qua co cau chay dao bang tay (46) dé di dong
ban may.
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6.4 MAY MAI TRON TRONG

6.4.1 Dic diém va cac bo phan chinh may mai tron trong

May mai tron trong 1a loai may diung dé mai tinh 16 ¢6 dang tru ho#c con, ddi khi ciing
dung d& mai mat dau. Budng kinh 18n nhat clia 16 ¢6 thé gia cong trén may tir $25+-800 mm,
v8i d nhan bé mat dén R_=1,6.

Tuy thudc vao vi tri clia truc chinh, ¢6 thé phan may mai tron trong thanh hai loai : May
mai tron trong ngang va ding.

Cac chuyén déng cd ban clia may mai tron trong dugce trinh bay trén hinh 6.4.

[ // - ! 7
oz '/ 277

b)
Hinh 6.4 — Sa dé chuyén déng clia may mai tron trong

Chuyén dong tao hinh trén may mai tron trong bao gém cac chuyén déng: chuyén dong
chinh, chuyén déng chay dao véng, chuyén dong chay dao doc va chuyén déng chay dao
ngang. ‘

Chuyén ddng chinh V la chuyén déng vong clia da mai. Vi dudng kinh da bi 16 gidi han
nén muén van toc cit dat d&n khoang v= 50 m/s thi s6 vong quay cla da phai dat dén
n= 24000 vg/ph.

Chuyén dong chay dao vong v, do phéi thuc hién (hinh 6.4a), hoic do da mai thuc hién
vdi chuyén ddng hanh tinh (hinh 6.4b). Trén cd sd nay phan biét hai phudng phap mai : mai
chi ti€t quay va mai hanh tinh (dung cho chi tiét I6n).

Chuyén déng chay dao s, la chuyén dong thang tinh tién khir hdi do phéi (hinh 6.4a)
hoac do da mai (hinh 6.4b) thuc hién.

Chuyén déng chay dao ngang s, 1a chuyén déng hudng kinh theo chu ky chay dao doc
clla u da mai.

Cac bd phan chinh clia may mai tron trong chi ti€t quay (hinh 6.5) bao gom: than may
(1), u ga chi tiét (2), u da (3), tay quay (7) diéu khién chay dao hudng kinh, tay gat (9) dao
chiéu ban may, tay quay (10) di chuyén ban may bang tay.

Cac bd phan chinh clia may mai tron trong chuyén ddng hanh tinh (hinh 6.6) bao gom:
Than may (1), u dau mai (2), cum truyén dong chinh (3), truc chinh da mai quay tron (4). U
dau mai (2) théng qua co cau hanh tinh [am truc chinh (4) quay hanh tinh. May mai tron trong
chuy&n déng hanh tinh c6 thé gia cdng dudng kinh 15 tdi 1500 mm chiéu sau 3000 mm.
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Hinh 6.6 - Cac bd phan chinh cla may mai tron trong chuyén dong hanh tinh

6.4.2 May mai tron trong 3K228B

May mai tron trong 3K228B |2 loai may gia cong vdi chi tiét quay. May co thé’,gia céng 16
try, 16 con véi d6 nghiéng dén 60°. Trén may con trang bi co cdu mai mat dau dé cb thé gia
céng ngay sau khi mai xong 16. Hinh dang chung clia may dudc trinh bay trén hinh 6.7a.
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Hinh 6.7a — Hinh dang chung cla may mai tron trong 3K228B

Tinh nang ky thuéat chi yéu ctia may bao gém :

- Puding kinh 16 ¢ thé gia céng : $50+200 mm.
- Chiéu dai 1dn nhat c6 thé gia céng : 200 mm.

- Dudng kinh 1dn nhat cha chi tiét gia céng : $560 mm.
- S8 vong quay :

+ Cua truc phdi diéu chinh vd cap n= 100+600 vg/ph.

+ Cda truc da mai 16 ns~ 4500+12000 vg/ph
+ Clia da mai mat dau n,= 4000 vg/ph.
- Trong lugng may : 5400 kG.

Sd dé dong cua may 3K228B dudc trinh bay trén hinh 6.7b. Cac chuyén déng clia méay
bao gém: chuyén dong chinh clia da mai tao ra téc dd cat, chuyén déng chay dao véng,
chuyé&n dong chay dao doc va chuyén ddng chay dao ngang.

Nhimg bd phan chinh cGa may 3K228B (hinh 6.7b) la: than may (1), trén né |3p ban may
(2) bang sdng 1&an, mang u da mai (3) vdi da mai 16 (4). U da mai c6 thé di dong trén sdng lan
ngang ciia ban may bang truyén dong co khi hoéc bang tay. Bén trai than may (1) ¢6 Iap ban
trudt ngang (5), trén dé dat u phdi (6) vai mam cap (7) mang chi tiét gia cong (8). U phdi cé
thé di dong bang tay va quay mot géc nhat dinh dé gia cong 16 con. Trén u phdi con I3p thiét
bi mai mat dau (9). Thiét bi nay cd th€ quay tir vi tri trén dé dua da mai mat dau (10) vao vi tri
gia cong.

Chuyén déng chay dao doc dudc thuc hién bang hé thdng thuy luc dat bén trong than
may. Khi mai 16, phoi va da mai 16 quay dong thdi vdi chuyén dong chay dao doc clia ban
may mang u da (3). U da nay ciing thuc hién lugng chay dao ngang theo chu ky.
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Hinh 6.7b = So d6 ddng may mai tron trong 3K228B

1/ Chuyén déng chinh ctia mdy 3K228B
Chuyén dong chinh V clia da mai tao ra téc dd cit dudc truyén ddng tir ddng cd dién D,
co N,= 5,5 kW va n,= 2910 vg/ph, qua puli - dai truyén ¢250/ ¢60, 80, 120, 160 mm dé quay
da mailo (4). '
Phuong trinh xich t6¢c d6 mai 16:
N 250
*1"60(80;120;160)

Chuyén déng chinh clia da mai mat dau (10) dude thuc hién tir dong co B, cé N,= 2,2 kW

va n,= 2860 vg/ph, qua b puli - dai truyén %.

= Naa mai (6.3)

Phudng trinh xich tdc dé mai mat dau:

145
Ngc2 - _9_0‘ = Nya mai (6.4)

2/ Chuyén déng chay dao vong v,
Chuyén dong chay dao vong v, do déng cd dién mét chiéu B, c6 N;= 1,6 kW va

n,= 1500250 vg/ph qua puli - dai truyén ¢¢29205 thue hién truyén dong vo cap quay phai (8).

Phuang trinh xich chay dao vong:
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90
Ngcs - 295 = Nphai ; (6.5)

3/ Chuyén déng chay dao doc s, :

Chuyen dong chay dao doc la chuyén ddng thang tinh ti€n khit héi vo cap tir 0,1+42
mm/ph clla ban may (2) do hé théng thuy luc thuc hién vdi xilanh truyén luc (11). Chuyén
a2 .22
60 60
dén banh rang — thanh ring z x m = 24 x 2,5 mm. Chuyé&n dong s, bang thuy luc dugc thuc
hién khi xich chay tay bi ngét bang cd cau khoa lién dong (13). Luc d6 cd cau khoa lién dong
lam banh rang Z= 24 ra khdp vdi thanh rang.

4/ Chuyén déng chay dao ngang s,

dong nay ciing dugc thuc hién bang tay véi tay quay (12), qua cac cap banh rang tru —

Chuyén déng chay dao ngang s, dudc thuc hién bdi truc vit me t=_8-mm mang u da mai
15 (3) di ddng ngang. Chuy&n ddng chay dao ngang cé thé thuc hién bang tay (fién tuc hoac
gian doan) hoac thuc hién tu déng tit hé théng thuy luc.
Chuyén déng s, lién tuc bang tay dudc thuc hién tir tay quay (14) qua cac cap banh rang
23 20

——.— quay vitme t= 6 mm.
115 96 &

Chuyén dong s, gian doan bang tay dat dudc bang cén lac (15), qua con coc (16) va
banh céc (17) cé Z= 200, dén cac cap banh rang %% dén truc vit me ngang. Méi lan lac
u da di déng 0,002 mm.

Chuyén ddng s, gian doan tu ddng bang thuy luc dugc thuc hién tr xylanh - pistdn (18)
day con coc (19) an khdp v8i banh céc (17) va di ti€p dén vit me ngang theo xich nhu trén.

Diéu chinh lugng chay das s, gian doan tu ddng bang cach dung tdm chan che bdt s6
réng cla banh céc (17). Pé thuc hién diéu nay van ndm diéu chinh (21) 1am quay quat réng

(22) c6 s6 rang toan phan la Z= 200, véi ty s6 truyén.%. Tam chan dudc lap trén quat
rang.
Di dong nhanh ngang clia u da mai 16 dudc thuc hién bang tay véi tay quay (14), qua cac

92 20 ...
ap banh rang —.— dén truc vit me ngang.
cap d 56 06 ’ gang

5/ Chuyén déng diéu chinh
Diéu chinh ludng di ddng doc clia d& mai mat dau (10) dung tay quay (23), qua cip banh
rang an khép trong % va banh rang - thanh rang 20 x 3 mm.

Lugng chay dao doc d& mai mat dau dugce thuc hién vdi tay quay (24), qua truc vit — banh

vit 50 quay truc vit - dai 6¢ bi (25) mang nong truc chinh da mai (10) di ddng doc truc.

Can (9) cua thiét bi mai mat dau co 3 vi tri va c6 thé quay tir trén d8 dua da mai (10) dén
vling 1am viéc d dudi va ngudc lai, cling tuong tu dén vi tri sita da mai. Thuc hién chuyén
dong nay nha xilanh thuy luc (26).

Dé stra da, tay quay nam van (27) dé di dong mii kim cuadng ti€p xGc vdi da.
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6/ Chuyén déng dao déng

Pé tao nén dao dong doc cua da mai, nang cao dé bong bé mat gia céng, may mai
3K228B ¢6 co cau dao dong doc clia ban may. Co cau nay hoat dong vdi ddng co dién riéng

B, c6 cong suat N,= 0,6 kW, n,= 1350 vg/ph, qua truc vit — banh vit E quay co cau léch tam
(28) lam can (29) Iac lu, dua ban may (2) di déng khr héi.

6.5 MAY MAI KHONG TAM

6.5.1 Cong dung va dac diém ctia may mai khéng tam

Méy mai khéng tam la loai may mai dung dé gia cong mat tru ngoal lién tuc hoac mat tru

trong clia cac chi tiét khéng co |o dinh tam, trong diéu kién san xuat hang loat 16n va hang
khéi.

May mai khong tam chd yéu dung dé gia cong cac chi tiét hinh tru ¢6 du‘dng kinh khong
d&i, hoac cac chi tiét hinh tru ngan co gd. Ngoan ra nd con cé thé ding dé mai cac bé mat
dinh hinh, bé mat ¢on, mat xoan (mat ren), v.v..

+ So v8i may mai tron ngoai (may mai co tam) may mai khong tam c6 nhiing uu diém
nhu sau:

- Nang sue:a't cao hon vi gidm dudc nhiéu thdi gian phu nhu kep chat phéi; qua trinh
gia céng co thé thuc hién lién tuc tir chi tiét nay sang chi tiét khac.

- Lugng du gia cong c6 thé nho, vi trong qua trinh gia céng, chi tiét tu dinh tam.
Ludng chay dao cé thé 18n do dd cing viing clia may 16n va c6 gdi dd nén chi tiét khong
sd bi cong.

- C6 thé gia cong nhiing chi tiét c6 dudng kinh rat bé va diéu khién may khéng can
cdng nhan bac cao.

+ Nhudc diém cla may khéng tam Ia -
- Khé dat dd déng tam gitra 16 trong va 16 ngoai.
- Khéng thé gia cng nhiing chi ti€t cé ranh theo chiéu truc 8 mat ngoai.
6.5.2 Nguyén ly mai khong tam

Tuy thudc vao bé mat can mai, c6 thé phan biét hai nguyén Iy mai khong tam: mai mat
ngoai va mai mat trong.

1/ Nguyén ly mai khéng tdm mat ngoai

Nguyén ly thuc hién cac chuyén ddng khi mai khéng tam mat try ngoai dugc trinh bay
trén hinh 6.8.

Trén hinh 6.8a, banh (1) la da mai hinh try, banh (2) ia da dan c¢6 dang hinh yén ngua
(hypecboloit). Chi tiét gia cong (3) dat giira hai banh da trén, tua trén thanh dg (4) va trugt
doc theo mang dan (5).

Pa mai (1) ¢ van t6¢ cat v,= 30+40 m/s d€ gia cong chi ti€t. Da dan (2) quay cling chiéu
voi da mai vdi van téc Vo= 1050 m/ph dé tao nén chuyén déng chay dao vong v,wva chuyén
déng chay dao doc s cla chi tiét gia cong.

Da dan khdng, co tac dung mai chi ti€t, N6 ¢ nh|em vu lam cho ph0| quay tron, nhad luc
ma sat gilta hai mat da. Luc ma sat nay can phai 16n hon luc cat (hé sé ma sat cla da dan

trén thép khoang 0,6).
Thanh dd cé thé thay déi va diéu chinh dugc. Tuy theo vat liéu cla chi tiét gia cong,
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thanh d3 lam bing nhiing vat liéu khac nhau. N&u phéi la thép hoc kim loai, thanh dd can Ia
thép chéng mon, thép cao téc hodc thép hdp kim cimg. Dé gidm rung dong, bé mat ti cla
thanh d8 can vat nghiéng vé phia da dan mét goc tir 30-40°. D& tranh ket, chi tiét gia cong
can dat cao hon dudng ndi lién tam hai @& moét doan h= (0,15+0,25)d nhung khbng qua
10+12 mm (d la dudng kinh chi ti€t gia cong). '

Hinh 6.8 — So d6 nguyén ly mai khong tam mat ngoai

Mai khéng tdm méat ngoai thudng dung ba phuong phap: phuong phap mai doc, mai
ngang va mai vdi gdi ti.
a. Phuong phap mai doc

Phudng phap mai doc 1a phuong phap mai khéng tam mat tru ngoai véi ludng chay dao
doc s (hinh 6.8a).

Phudng phap nay ding dé gia cong cac chi tiét hinh tru ¢ dudng kinh khong déi trén
su6t chiéu dai, va ca nhitng phan hinh tru cé dudng kinh 18n nhat trén chi tiét dinh hinh hay
co bac.

Khi mai vdi phuong phap mai doc, ngoai chuyen déng vong Vs, chi tiét gia cédng con cod

chuyen dong chay dao doc s theo chiéu truc. D€ thuc hién chuyén déng chay dao doc, truc

cga da dan phai dat nghiéng mét goc a so vdi truc clia chi tiét gia céng. Néu van tdc cla da
dan la v,, phoi sé chuyén dong vdéi hai thanh phan :

- Toc dd chay dao vong :

Vv, = V,.Cosa | (6.6)
- Lugng chay dao doc :

S = V,.sina (6.7)
Né&u v,= const thi lugng chay dao doc cang I6n khi géc¢ a cang I6n.
Khi mai thé: o= 1,5+ 6°; Khimaitinh: «=0,5+1,5°

Lugng chay dao doc tinh theo cdng thirc (6.7) khéng bao gid dat dugec 100% vi phéi
khéng chi 1an ma con bi trugt. Tdn that do hién tugng truct khoang 2+5%. DE gia cong lién tuc
nhimg chi tiét 6ng ho#c chi tiét thanh, diing mét bd phan cap phdi lién tuc.

Khi gia cong bang phuong phap mai doc, nhd c6 miii sita da bang kim cu'dng nén da dan

dudc tao thanh hinh hipecboloit. Nhd dé da dan ti€p xtc vdi chi tiét khong chi trén mot diém
ma trén mdt dudng thang.
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b. Phuang phép mai ngang

Phuong phap mai ngang la phuong phap mai khéng tam mét tru ngoa véi lugng chay
dao ngang bang cach di dong chinh xac da mai (1) hodc da dan (2) theo hudéng kinh, thang
gbc vdi truc clia chi tiét gia cong (3) bang truc vit me (hinh 6.8b).

‘Phu'dng phap nay ding dé gia cong nhitng chi tiét hinh tru ngdn, c6 gd (khéng dai qua
chiéu réng ctia banh da mai), ho&c nhiing chi tiét hinh con va dinh hinh vdi bién dang cta da
mai va da dan tudng Ung.

Trong phuang phap mai ngang, phoi du'dc dua tir trén xudng duéi va ti vao thanh dd (4)
nén khéng can chuyén déng chay dao doc ma chi can chuyén déng chay dao vong. Géc
quay clia truc da dan chi can rat nho (o = 0,5+1°) dé c6 thé ép chit bé mat phéi vao bé mat
da mai theo mét dudng thang. B& mat tron da dan & day cling gan 1a mat tru.

c. Phuang phap mai vai goi ti

Nguyen ly cila phuodng phap nay dudc trinh bay trén hinh 6.8c. Day la phUdng phap trung
gian gita phUdng phap mai doc va mai hgang, dung dé gia cong chi tiét cé6 gd hedc cod dau
Cac chuyén ddng can thiét d day ciing gidng nhu d phuong phap mai doc, nhu’ng chuyen

ddng chay dao doc s bi gdi ti (5) han ché&. Sau khi chi tiét gia cong (3) cham géi ti (5), da dan
(2) sé roi d4 mai (1) va chi tiét (3) s& rdi khoi vi tri gia cong.

2/ Nguyén ly mai khéng tam mét trong

Sd dd mai khéng tam mat trong dugc trinh bay trén hinh 6.9. Chi tiét gia cong (3) ti 1én
con lan da (4), con 1an kep (5) dén da dan (2) va dudc gia cong bang da mai (1).

RS

Hinh 6.9 — So d& mai khéng tam mat trong

Van téc clia phoi gan bang vdi van toc clia da dan vi ma sat giita chung 16n hon rat nhiéu
so v&i ma séat gilta phoi va da mai. Van toc cda da mai I16n hon van téc clia da dan tir 75+-80
lan.

Pé dam bao dd dong tam glu'a hai mat tru trong va ngoai, chi ti€t can phai gia cong trudc
mat ngoan mot cach chinh xac dé lam mat chuan Loai may mai khong tdm mat trong dudc
diing phé bién dé gia cdng chi tiét c6 thanh méng, tranh dudc bién dang khi bi kep chat.

6.5.3 May mai khong tam 31182
May 3182 la may mai khéng tam mat ngoai rat thana dung cla Lién Xé cd, ding dé mai
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cac chi tiét bang thép, gang, kim loai mau va ca vat liéu phi kim loai c6 dang hinh try, cdn va
dinh hinh. Bd chinh xac gia cong c6 thé dat dudgc cdp 1+2 va dé nhan bé mat tir R,=20 =
R,=1,6. My c¢6 thé lam viéc véi chu ky tu ddng va ban tu ddng.

."3 "ﬁ”"*_.i’ r"_,_...«-fd

! i {._i" ,ﬁ__._.__ ""—"""--.

Hinh 6.10 a — Hinh dang chung clla may mai khéng tam 3182

Tinh nang ky thuat ciia may nhu sau :
- Puang kinh cla chi tiét gia cong : $0,8 + 25 mm.
- Chiéu dai 1on nhét :

+ Khi mai doc : 170 mm.
+ Khi mai ngang : 95 mm.
- Buong kinh cua da mai ' $250 = 350 mm.
- S8 vong quay cla da mai ' n,, = 1300 + 1900 vg/ph.
- Budng kinh da dan : $190 + 250 mm.
- S6 vong quay da dan 'ny= 19 + 190 vg/ph.
- Cong suat déng cd chinh N =7 kW.

So do dong clia may mai 3r182 dudc trinh bay trén hinh 6.10b.

May bao gobm u d& mai (A) va u da dan (B). Ca hai u da déu c6 thé c6 dinh hoac di déng
trén séng trugt vudng goéc véi tam truc cla chi tiét gia cong (7).

Cac xich truyén dong clia may bao gom : xich truyén déng chinh va xich truyén déng coa
da dan.
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Hinh 6.10b — So d6 dong may mai khéng tam 3182

1/ Xich chuyén déng chinh

Xich chuy&n dong chinh v, tao ra téc dd cit clia da mai (5). Xich bat dau tir déng co dién
P, ¢4 N,= 7 kW va n,= 1500 vg/ph, qua cap puli - dai truyén j;;g (hoac 3112—22) dén da mai.

Pé bao dam dd chinh xac cao trong qué trinh mai, truc da mai thuc hién dao déng s,
theo hudng truc nha xylanh thuy luc (11). Thiét bi dao dong nay c6 thé thuc hién dugc bién
dd 16n nhat 142 6 mm.

Phudng trinh xich téc do:
$¢178

g
de1* « 4225 d4 mai (6.8)

$135
2/ Xich chuyén dong d4 dan
Chuyén déng clia da dan (6) dugc thuc hién tir déng cd dién mot chiéu B, ¢b
N,= 0,25 KW, qua cd cdu tryc vit — banh vit % dé thuc hién chuyén déng vo cap v,.
U da dan (B) c6 hai phan: phan cé dinh va phan quay. Phan quay ding dé dam bao diéu

chinh géc quay cla truc da dan trong pham vi tir —2°+4° tuy thudc vao lugng chay dao doc s
yéu cau.

Phudng trinh xich t6c d6 clia da dan:

2
Ngca - 1 = Nga mai dan (6.9)
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3/ Cdc chuyén déng diéu chinh

a. U da mai (A) cb thé di dong bing tay nhd tay quay (8), qua truc vit — banh vit % lam
chuyén déng tudng déi vai truc vit t= 2 mm.

b. D& thuc hién chay nhanh hoc chay dao huéng kinh ciia u da mai (A) khi dung phuang
phap mai ngang ta str dung xilanh truyén Iuc (1) va (2). Di ddng nhanh u da dudc thuc hién
bang xilanh (1) vdi can pistén ndi lién vdi truc vit me t = 2 mm. Mot dau cla vit me duge |ap
con I&n ti Ién bé mat cla cam (12). Cam nay dudc 13p trén can clia pistdng xilanh (2).

Khi xilanh (2) di dong cam (12) Ién trén, dudi tac dung cta ap suat dau, xilanh (1) sé di
dong u da mai (A) sang phai. Dé thuc hién ludng chay dao lam viéc (hudng kinh), con I&n
phai di dong trén mat nghiéng clia cam (12). Lugng chay dao hudng kinh nay tay thudc vao
g6c nang clia cam. D& dai hanh trinh clia can pistén xilanh (1) va (2) déu dugc diéu chinh
b&ng cac vau ti. |

Khi dung phuong phap mai doc, can cla xilanh (1) dudc ¢6 dinh & vi tri bién bén trai.
Ludng chay dao doc s tly thudc vao viéc diéu chinh géc nghiéng o. ‘

¢. Hiéu chinh d& mon cla da mai (5) dudc thuc hién vdi lugng di dong bé nhd xylanh-
pistdn, qua cd cau con cdc (9) di ddng banh céc Z= 80. Lugng di ddng nay cd thé thuc hién
trong pham vi 0,0025+0,0075 mm. Hiéu chinh dd mon ca da dan dung tay quay (10) dé di
déng u da dan (B).

d. D& sira bién dang bé mat lam viéc cla da mai (5) va da dan (6), diing cac cd ciu slfta
da (3) va (4). Trén may 31182 c6é thé thuc hién chu ky gia cdng tu dong bang cac thiét bi thuy
luc va cd dién. D& khdi dong may ta can déng déng co dién cla hé théng bdi tron. Khi dau
dat dén ap suat 0,5 bar, rdle ap suat tac dong va cho tin hiéu dé khdi ddng déng co ,, B, va
-ddng cd cla hé théng lam ngudi.

6.6 MAY MAI MAT PHANG

6.6.1 Cong dung va phan loai

May mai mat phing 1a may ding dé mai tinh cling nhu thé cac mat phing bang mit tru
hodc bing mit diu ctia da mai. & may mai mat phing, chi tiét gia cong dudc ¢d dinh trén
ban may bang cd hoc ho#c bang dién tir. Ban may c6 thé Ia hinh chir nhat, thuc hién chuyén
dong thang tinh tién khit hdi hodc c6 thé 1a hinh tron, thuc hién chuyén déng chay dao vong.

May mai mat phang cé thé ding trong san xuét ddn chiéc hodc san xust hang khdi. D6
chinh xac gia céng cé thé dat dugc £10 pm trén dd dai 2000 mm, & nhing chi tiét ngan co thé
dat dugc 5 pm.

Tuy thudc vao vi tri clia truc chinh da mai, c6 thé chia may mai mat phing thanh 3 loai:

- May mai mat phing truc chinh ngang ¢4 hinh dang chung dudc trinh bay trén hinh 6.11.
May mai mat phang truc chinh ngang ¢ ban may quay dudc trinh bay trén hinh 6.12.

- May mai mat phang truc chinh ding.

- May mai mat phéng dic biét.
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Hinh 6.11 - Hinh dang chung ctia may mai phang truc da nam ngang:
1-Than may; 2-Tru ding cla may; 3-U da mai; 4-Ban may

Hinh 6.12 - Hinh dang chung clia may mai phing truc da ndm ngang c6 ban may quay:
1-Than may; 2-Tru dilmg may; 3-U da mai; 4-Ban may quay.
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6.6.2 May mai mit phang truc chinh ngang 3E711B

May mai mat phang truc chinh ngang ¢6 ban may hinh chu nhéat la loai may dung rat
rong rai dé gia cong mat phang vdi mat tru clia da mai. bay la Ioa| may c6 thé dam bao dé
chinh xac gia cong cao, nén thudng dugc s dung trong nganh san xuat dung cu. Dién hinh
cho loai may nay la may 3E711B.

bay la loai may c6 dé chinh xac cao, do cling viing Idn, ding ban may hinh chir nhat véi
cég dudng dan hudng 1an, cong suat hanh trinh phu nhd, nhiét @6 sinh ra khi mai thap nén
bién dang nhiét nhé.

Tinh nang k¥ thuat cht yéu cia may 3E711B nhu sau:
- Kich thudc ban may: rong x dai = 200 x 630 mm.
- Chuyén déng clia ban may :
+ Doc . s, =2+ 35 m/ph.
+ Ngang s, =0,01+ 1,5 m/ph.
- Kich thuéc may: 2700 x 1775 x 1910 mm.
- Cong suat cla dong co chinh N=5,5 kW, n=1500 v/ph.

So dé dadng va nhitng bo phan chinh clla may mai mat phang truc chinh ngang 3E711B
dugc trinh bay trén hinh 6.13.

Cac chuyén déng clia may bao gdm: chuyén ddng chinh clia da mai tao ra téc dé cét,
chuyén déng chay dao ngang, chuyén déng chay dao ditng va chuyén déng chay dao doc.

Cac bd phan chinh clia may bao gom: than may (1), trén d6 1ap tru may (2) vdi u da mai
(3) c6 thé di dong trén sdng l&n thang diing. Trén séng lan ngang cta than may 13p ban truot
(4) v6i ban may (5). Bén trong than may dat hép chay dao ngang (6), hép chay dao ding (7)
va cac cd cau clia hé théng dau ép dé thuc hién chuyén déng chay dao doc.
1/ Xich chuyén ddéng chinh

Xich chuyé&n déng chinh V tao ra téc do cat clia da mai dudc truyén dong tir déng cd dién
4194

1

D, ¢ cong sudt N,= 5,5 kW, n,= 1500vg/ph, qua puli - dai truyén z dé quay da mai.

Phuong trinh xich to¢ d6 cla da mai:

$194 _

de -¢1_05' Mea mai (6.10)

2/ Xich chay dao ngang

Chuyén dong chay dao ngang s, cia may 3E711B la chuyén dong cla ban truct (4)
mang ban may (5) theo hudng song song vdi truc chinh da mai. Chuyén dong nay dugc thuc
hién tir dong co dién mét chiéu B, c6 N,= 0,25 kW va s8 vong quay co thé thay ddi tur

= 30+3000 vg/ph, qua hai cap banh rang nghiéng % % ly hgp ma sat L, dén truc
vitme t.=5mm.
Phuong trinh xich chay dac ngang:
34 60
Ny 1= /ph
2" 360700 s, (mm/ph) (6.11)

Khi dong ly hgp L, vao banh rang nghiéng Z= 100, lugng chay dao ngang tu dong lién tuc
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hodc gian doan trén méi hanh trinh (hoc hanh trinh kép) clia ban may sé dudc thuc hién. D&

cd 'chu,yé'n dong chay dao gian doan khi dao chiéu ban may, déng cd b, chd tin hiéu dong,
ngat cua coéng tac hanh trinh.

Lugng chay dao ngang dugc thuc hién bing tay khi ly hgp L; déng sang trai. Néu di déng
tinh, ta quay dia phan d6 (8) qua truc vit — banh vit ﬁ Néu di doéng tho, ta diing tay quay

(9). Luc nay, truc vit — banh vit sé ra khdp.

_____ _\
i\/ ’
vV P '
e !; = \¢105
( S e e
A0 "
Thanh rang S, - \
m=2mm -— ‘
— — 1 [x {| D
L— &

18 ‘ 7 194 \
DO

Hinh 6.13 — So d6 dong may mai mat phing 3E711B

.3/ Xich chay dao dung

Xich chay dao ding s, thuc hién lugng di dong tt]éng ding cla u da mai (3) trong thdi |
diém dao chiéu clGa ban may (5). Xich nay dugc bat dau tir ddong cd budc D, cé ny= 88 vg/ph,
qua ba banh rang an khdp nhau Z= 34 — 100 — 100, dong ly hgp L, sang phéi dé quay truc

cacdang (I), dong ly hop dién tir L, qua truc vit — banh vit 31—0 dé quay truc vit me ding c6

ts= 6 mm.
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Phuang trinh xich chay dao ding:

34 100 2. |
nm.ﬁa.m.Lz(phal).Le,(dlen to). Etf s, (mm/ph) (6.12)

Ludng chay dao dimg s, c6 thé diéu chinh vo cap trong gidi han 0,001+0,09 mm.

Lugdng chay dao s, ciing ¢6 thé thuc hién bang tay vai lugng tinh va thé bang dia (10) va
tay quay (11) giéng nhu 3 xich chay dao ngang.

PE di dong nhanh u da mai khi diéu chinh ta ding déng co dién D, c6 N,= 0,4 kW v3

$140

n,= 1500 vg/ph, qua puli - dai truyén 5 Ldac nay ly hop dién tir L, md ra.

4/ Xich chay dao doc
Xich chay dao doc s, 1a chuyén dong thang tinh tién khit héi cé thé dudc thuc hién bing
tay ho#c bang hé théng thuy luc .

Lugng chay dao doc cé thé thuc hién bang tay vdi tay quay (12), trong dé c6 cac banh
rang hanh tinh Z= 18,19 quay quanh banh réng trung tdm cé dinh Z= 19. Truyén doéng dudgc
dua dén banh rang trung tdm Z= 20 lam quay cd cau banh rang —thanhrang Z xm =18 x 2
mm dé di ddng ban may.

Ludng chay dao doc tu déng cé thé diéu chinh vé cap van téc di vé cla ban may trong
gidi han tir 2+35 m/ph dudc thuc hién bang hé théng thuy Iuc.
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CHUGCNG 7
MAY GIA CONG BANH RANG

’ Banh réng 1a mot Erong nhfmg chi ti‘é't truyén déng quan trong va phd bién clia nganh co
kl"’n. dang ré‘ng dugc str dung nhiéu nhat 13 dang dudng than khai. Cac théng s6 co ban cla
E)akl‘“lhvrér;g la: m =0,05 + 100 mm (mdédun), D = 0,5 + 12000 mm (dudng kinh), Z =6 + 1000
s6 rang). '

) Hinlh dang chung cla clia tzénh rang (hinh 7.1A) c6 hai loai chinh: banh rang hinh tru cé
rang thang, rang xoan, rang chir V va banh rang hinh cén rang thang, rang xoan, rang cong,
v.v... Ngoaira con cd cac loai banh vit.

a) o
,gwe
o
g s

D,

it

i L,

¢

= [
= O

ar

i ~

ol b

4

wﬁ

¥

f) al h) i)

Hinh 7.1A — Céac dang truyén déng banh rang
a) Banh rang tru rang théng; b} Banh rang tru rang nghiéng; c) Rang chir V; d) Banh rang tru rang xoan;
f) Banh rang con rang théng; e,g) Banh rang cén xoan; h) Banh rang an khdp trong; i) Banh rang - thanh rang

D& gia cong ché tao cac loai banh rang, c6 nhiéu phuong phap gia cong va nhiéu loai
may khac nhau.
7.1 PHUONG PHAP GIA CONG BANH RANG VA PHAN LOAI MAY GIA CONG BANH
RANG.

7.1.1 Phuong phap gia céng banh rang.

Banh rang bang vat liéu kim loai thusng dugc gia cong bang cac phuong phap bao,
phay, chuét. Ngoai ra con cé thé gia céng bang céq phugng phap ép, duc, can nvguc‘_‘)i hoac
can nong... Hién nay, trong cac nha may cd khi déu du‘ng may chuyén dung dé gia céng
banh rang. Phucng phap gia cong cho chat lugng clia bé mat rang cao la phudng phap cén
rang.

V& nguyén ly hinh thanh bé mat ring, c6 hai phudng phap co ban dé gia céng banh
rang:

- Phuong phap chép hinh (con goi la phuong phap dinh hinh).
- Phuong phap bao hinh (phuong phap lan).
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1/ Phuong phap chép hinh

Phuong phap chep hinh |a phu’dng phap tao hinh dang bé mat cha rang bang cach chép
lai hinh dang rang clia dao cat, hodc clia bé mat mau.

Vi du nhu khi phay rang bang dao phay dia modun (hinh 7.1B), badng dao phay ngén
modun (hinh 7.1B) hodc bao theo mau (hinh 7.1B).

- .
| %
_— e - -
a) b) c)

Hinh 7.1B — Sd d6 gia cong banh rang bang phuong phap chép hinh
a-Dao phay dia mddun; b-Dao phay ngén médun; c-Bao theo mau

Uu diém clia phudng phap chép hinh 1a khéng can may chuyén dung, dao phay modun
dé ché tao.

Nhugc diém cla phuong phap chép hinh 1a :

N&ng suat thap vi mat thdi gian phan do, mat thai gian dé dao trd vé vi tri ban dau, gia
céng ting rang moét. Tuy theo sé rang clia banh rang can cat, can rat nhiéu dao phay modun
vi méi médun can phai ¢d it nhat tir 8+15 dao phay médun khac nhau, .

Khi ding dao phay dia tiéu chudn dé cét banh rang xodn thi hinh dang cda rang bi sai
léch .

2/ Phuong phdp bao hinh

Phuang phap bao hinh la phuong phap tao nén hinh dang bé mat clia rdng bang céach
lap lai chuyén déng tuong déi clia hai chi tiét an khdp nhau nhu chuyén dong cla hai banh
rang clia thanh rang — banh rang, chuyén dong truc vit — banh vit. Néu mét chi tiét ¢é nhitng
ludi cat, trong qua trinh chuyén ddng tuong dai, n6 sé& tao nén hinh dang cdia rang & chi tiét
kia.

NG6i cach khac 1a ludi dao khi chuyén déng an khdp sé& vé trong khéng gian hinh dang
rang cua mot banh rang hay mét thanh rang nao dé goi la banh rang sinh hay thanh rang
sinh. K&t qua clia chuyén dong &n khdp ndi trén 1a cit duge cac rang & trén phoi, hinh dang
cia rang la nhiing vi tri bao hinh ké ti€p nhau cta Iudi dao (hinh 7.2 b).

Tom lai, phuong phap bao hinh gia céng banh rang 1a nhéc lai su &n khop truyén déng
theo ki€u cac cap banh rang — banh rang hay thanh rang — banh rdng ma trong dé mét dong
val tro cia dao va mét dong vai tro cta phéi mét cach cudng burc.

Hinh 7.2 trinh bay so dé gia cong banh rang bang phuong phap bao hinh véi dao phay
truc vit.

Nhirng vi tri ké tiép lién tuc nhau cla Iudi dao phay cé dang rang théng, tao nén hinh bao
than khai cla réng ( hinh 7.2 ¢). Cac vi tri didong 1, 2, 3, 4 cla Iudi cat, tuong (ng véi I6p kim
loai dugc lay di tir chi tiét gia cong dé hinh thanh dang rang.
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Hinh 7.2 - Sd 46 phuong phap gia cng rang bao hinh

Uu diém cla phuong phap bao hinh so vdi phuong phap chép hinh la :

- Nang suat cao han, dé chinh xac cao hon.

- Mlc dé tu déng cao han.

- Mot con dao ¢6 mét médun nhat dinh, c6 thé ct dugc nhiéu banh rang cing
modun vdi s6 rang bat ky.
7.1.2 Phan loai may gia céng banh rang.

May gia cong banh réng hién dai c6 thé dugc phan loai theo cac nguyén tic sau day:

theo cong dung, theo dang gia cong.

Phan loai theo cbng dung may gia céng banh rang tru ¢6 rang thing va rang xoin, may
gia cdng banh réang cén c6 rang thang va rang xoan, may gia cong banh vit, thanh rang.

Phan loai theo dang gia c6ng: may phay rang, may lan rang, may xoc radng, may bao
rang, may chudt rang, may mai ring, v.v...

7.2 MAY GIA CONG BANH RANG TRU

Tugng ng vdi hai phuong phap gia céng banh rang, may gia céng banh rang ciing cé
hai loai chinh: may gia céng rang chep hinh va may gia céng réang bao hinh.
7.2.1 May chép hinh gia cong banh rang tru

May gia cong rang chép hinh thudng ding dao phay dia hay dao phay ngén dinh hinh.
Dang duong sinh cla dao cat nay sé trung vdi dang profin cla rang. Vithé, két cau dong hoc
clla may don gian. Chuyén dong clia may la nhimng nhém chuyén déng tao hinh don glan dé

hinh thanh dang rang trén chiéu dai. Dang rang do dao cét hinh thanh, cho nén chuyén déng
chinh tao ra tdc do cat chinh I1a chuyén dong vong clia dao va phdi cé chuyen doéng phan doé

neng

- P& hinh thanh dang rang trén sudt chiéu dai cla rang, dao hodc phdi phan thuc hién
chuyén ddng chay dao tinh tién. May lam viéc theo nguyén ly nay dudc goi la may phay rang.

So dd két cau déng hoc clia may phay rang dudc trinh bay trén hinh 7.3.

May phay ring c6 3 nhém chuyén ddng don gian:

Chuy&n déng chinh quay tron cta dao dé hinh thanh bé mat rang dudc thuc hién qua
chac thay déi té¢c do i,

Chuyén dong tinh tién théng cla ban dao dé hinh thanh bé mat rang trén sudt chiéu dai
rang dudc thuc hién qua chac thay déi lugng tién dao i..

Chuyén déng phan do dé phan rang dudc thirc hién qua chac thay déi lugng phan do ..
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Hinh 7.3 — So d6 két cau dong hoc may phay rang

o] day dong cd dién 1 d&t trén u truc chinh thuc hién chuyén ddng chinh quay vong V.
Déng co 2 thuc hién chuyén déng chay dao s dé cét sudt chidu dai clia rang. Bong co 3 sé
thuc hién phan d6 clia phoi coé chu ky.

Trong san xuat hang loat va hang khéi, phay rang béng phucng phap chép hinh véi dao
phay dia médun dudc diing rong rai dé gia cong thé banh rang. May thudng dugc thiét ké dé
gig cdng theo chu ky nlra tu dong, cé thé gia cong dudc banh rang tru va banh rang con rang
thang. K&t cdu may dé gia cong hai loai banh rang nay nhu nhau, chi khac nhau 6 bd phan
g4 dat chitiét,

7.2.2 May gia cong banh rang tru theo phuong phap bao hinh
1/ Gia céng banh rang thang:

Pé hinh thanh dang rang cla banh rang tru bang phusng phap bao hinh, may can phai
c6 cac chuyén dong tuong ddi gitra dao va phéi nhu hinh 7.4.

Bao rang Lan rang Xoc radng

Hinh 7.4 —~ Nguyén ly lam viéc clia may gia cdng rang bao hinh

Néu thanh rang (1) dong vai trd clia dao va banh rang (2) dong vai trd clia phéi (hinh
7.4a) thi may can phai truyén cho thanh rang (1) cac chuyén ddng tuong dsi vdi phoi 2).
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Dang rang dudc hinh thanh chinh Ia hinh bao clia cac dudng sinh clta thanh rang.

Chuyé’r] déng hinh thanh dang rang 1a chuyén d@ng lan phiec tap goi la chuyé’n déng bao
hinh. N6 gém hai chuyen dong thanh phén chuyén dong vong Q va chuyen déng thang T
cla phdi, hodc chuyén déng vong Q cla ph0| va chuyen dong thdng T cla dao. Ca hai
phuong an nay: phéi va dao thuc hién chuyen dong théng T déu lam cho két cau may phic
tap (chiéu dai thanh rang phai dd 16n, chuyén dong T phai déi chiéu sau mdi chu ky gia

coéng). Vi vay can bién chuyén dong théng T hitu han kht hdi thanh chuyén ddng vong Q,
cua dao.

Pat thanh rang trén bé mat hinh tru sao cho Q,
dudng sinh ndm trén dudng xodn thi thanh rang sé
bién thanh dao phay lan truc vit (hinh 7.4b) va /‘
chuyén dong tao hinh sé& gdm chuyén dong vong Q, e
clia dao va Q, cia phdi. May lam viéc theo nguyén R
ly chuy&n ddng nay goi la may lan réng.

|

Néu dudng kinh chia rang 1dn vo han cda thanh l
rang dudc gidi han thi thanh riang sé bién thanh LE
banh rang. Khi dé chuyén déng tac hinh s& gom
chuyén déng vong Q, clia dao va Q, cia phdi (hinh
7.4c). Trudng hop nay cé thé diung dé cét rang
trong. May lam viéc theo nguyén tac nay goi la may
XQcC rang.

Hinh 7.5 - S d6 chuyen dong clia dao
IAan khi cat rang théng

Ca ba tru’dng hop trén déu cé chuyen doéng
thang T, tinh ti€n khit hoi theo chu ky dé gia cong toan bd chiéu dai rang, va chuyén dong
chay dao hudng kinh T, dé dat dugc chiéu cao h cla rang (hinh 7.5).

Cac loai may gia cbébng theo phu’ang
phap bao hinh thudng khéng c6 chuyen dong
phan do riéng le, nerng chinh chuyén déng
bao hinh cling 1a chuyén dong phan dd lién
tuc.

2/ Gia c6ng bdnh rang xoan: |

Khi gia cong banh rang xoan, cac
chuyén dong cat va tao hinh glong nhu gia
céng banh rang thadng nhung phai thém xich
chuyén dong tao ra géc nghiéng cla rang
(hinh 7.6 ).

)

1

I

Pé tao ra dudng ngh|eng clla rdng ngoal N
chuyén déng tinh tién cat got hét chiéu dai N Q, |
:

|

I

rang S (T,) thi phoi phai quay thém Q, mét ':
goc a; sao cho dao tinh tién mét doan T bang :
budc xoan cla rang banh rang thi phoi quay !
dugc mot vong. Chuyén dong Q, dudc goi la i
chuyén déng vi sai. 'l

Do dao phay lan rang co gbc x0an o Nén AN
khi gia cong banh rang thang va banh rang
nghiéng phai quay diéu chinh dao mot géc ¢. Hinh 7.6 - So d6 chuyén dong clia dao lan

Hinh 7.7 cho thay gia tri ¢ trong céac trudng khi cat rang nghiéng
hap rang thing, rang nghiéng phai va trai.

e — ——
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Hinh 7.7 - Géc quay cla truc dao khi cét rang thang va rang nghiéng

3/ So dé két cdu déng hoc may lan rang

Can c{f vao cac chuyén dong tao
hinh va cac chuyén déng dam bao cét
hét chiéu dai rang, sa do két cadu dong
hoc dién hinh clla may phay lan rang
gia ¢céng banh rang tru dugc trinh bay
trén hinh 7.8.

a. Xich toc do:
PC -iv-dao Q1.
b. Xich bao hinh:
% dao Q, - i, - i, - Phoi Q,

c. Xich chay dao ding:

1 vong phdi - i; - t, (T,)

d. Xich vi sat: ‘

Vit me ding T - i, - iy, - i, - Phoi Q,

Chuyén déng chinh cla dao Ian
dugc truyén doéng tir dong co dién qua

hdp téc do i, . Chuyén déng bao hinh 14
chuyén dong vong cha dao lan va

| l D/m‘Jng rdng
Nk ‘ /J//
AN 7N
N
.
b) o=(B - ) c) o=(B +0)
£C
Q, Phéi
AAVZEN ﬁ )
==l
Q
H ::.-- Y T3
Dao Q| i

!
T Jf\y
\V

Hinh 7.8 — So dd két cau dong hoc
may phay lan rang

chuyén déng vong ctia phdi cb quan hé véi nhau, thong qua chac diéu chinh i va co cau hap
thanh HT. M&i quan hé gilta chuyén dong tinh tién cfia dao lan S va chuyén dong vong cla
phoéi, thdng qua chac diéu chinh i, va co cau hgp thanh HT( khi cit rang nghiéng). Chuyén
dong tinh tién cla ban dao dudc truyén dong tir phdi thdng qua chac diéu chinh i, (dé tinh

nAng suat cat clia may).

Dao lan truc vit quay % vong (K |a sé dau méi) thi banh vit (phéi banh rang) quay di —;—

vong (Z la s rang clia banh rang can gia cdng) goi la chuyén déng bao hinh.
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Phuang trinh xich bao hinh téng quat nhu sau:
lv<‘3ng dao Ian.iyy.iy.iq = lvc‘>ng phbi = i,(=k1.5 (7.1)
K Z ' Z
Trong d6 :
i - tY 6 truyén cilia co cau hdp thanh,
i, - ty s6 truyén cila chac diéu chinh bao hinh,
igs - 1 S8 truyén ¢d dinh trong xich bao hinh,
k, — hé s& dudng truyén.
Phuong trinh xich chay dao thdng ding nhu sau:
Mot vong quay cia phdi dao 1én xuc‘fng mot budc S:
1 vong phéi.ig,.ist =S (7.2)
Trong do6 :
i.e2 - 1Y 88 truyén cé dinh trong xich chay dao thang dirng,
i, - ty sd truyén cla chac diéu chinh chay dao thang ding,
i.2 - 1Y 88 truyén cd dinh trong xich chay dao thing diing.
Phuong trinh xich vi sai cdt rang nghiéng nhu sau:

Khi cat rang nghiéng phéi phai nhan déng thdi ca hai chuyén dong Q, va Q, théng
qua co cau hgp thanh HT:

T o L L2
1 vong Vit me i, iy iy ey = £1VONG Phoi = i, =tk,. Ti. =zk,. T K K
do T=XMZ an =k, S0P (7.3)
sin B ﬂ:.mn k1K
Trong 46 :

T - budc xoan cla rang banh rang,
t, — budc xoan cla truc vit me,
i, - ty s6 truyén ctia chac diéu chinh xich vi sai cat rang nghiéng,
i;r - ty s& truyén clia co cau hdp thanh vi sai cat rang nghiéng,
i.q - ty 86 truyén ¢ dinh trong xich vi sai cat rang nghiéng.
k, — hé s6 dudng truyén vi sai cdt rang nghiéng.
m, — mddun cla rang theo phudng phap tuyén.
B - gbc nghiéng cua rang.
7.3 MAY LAN RANG 5M324A VA 5K310
7.3A. MAY LAN RANG 5M324A
7.3A.1 Cong duiig va tinh ning ky thuat may 5M324A

May 5M324A la may I5n rdng dung dé gia céng banh rang tru ring théng, rang xoan va
banh vit trong diéu kién san xuat hang loat vira. May cé doé chinh xac thong thuang, gia cérjg
banh rang cé dé chinh xac cip 7+8. B§ van nang va clug viing clia may kha cao, dam bao
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chu ky 1am viéc tu déng vdi phudng phap chay dao hudng kinh, phay thuan va phay nghich.
Tinh nang ky thuat chd yé&u clla may gom : '
- Médun 16n nhat cta banh riang : 8 mm.
- Pudng kinh va chiéu rong 18n nhat ctia banh rang : ¢ 500 x 350 mm.
- S6 vong quay cla dao phay n =50+ 315 vg/ph.

- 86 cap toc dd truc chinh - 9.

- Cong suat dong cd chinh N =7,5kW.

- S6 vong quay déng co: :n = 1500 vg/ph.
- Trong lugng may: : 6400 kG.

Hinh dang chung clia may 5M324A dudc thé hién trén hinh 7.9.

Hinh 7.9 — Hinh dang chung clla may lan rang na tu dong SM324A

Trén than may (1) 13p ban trugt (7) mang ban may (8). Ban trugt c6 thé di déng tren séng
trugt cia than may theo chiéu hudng kinh; con ban may cé thé quay quanh truc thang dng
trén séng truct vong. Bén trai than may lap tru trudc ¢ dinh (3). Trén song truot dimng cua tru
dudc dat ban dao vdi dau dao (4). Do ban dao hinh tron nén dao phay cung véi ban dao co

thé diéu chinh géc nghiéng P Bén phai than may 1ap tru sau (5), trén séng trugt ditng cb gia
da (6) dé ga |ap phan trén cla tru ga chi ti€t gia cong.

7.3A.2 So do dong may 5M324A .
So do ddng cla may 5M324A dudc trinh bay trén hinh7.10A.Céac xich chuyén dang chi
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yéu clia may bao gém: xich t6c dd, xich chuyén dong bao hinh, xich chay dao va xich vi sai.
1/ Xich téc dé mdy 5M324A

Xich tdc d6 thuc hién chuyén dong quay vong clia dao phay lan, truyén dong bat dau tir
déng ca dién D, cd cong suat N,= 7,5 kW va n,= 1460 vg/ph, qua cac banh rang 26 56

56 69
, g ~ A . L . 29 o
banh rang thay thé 5" ba cap banh con E%% dé dén truc 1V, qua cap banh rang tru

0 .. ,
30 dén truc chinh V quay mang dao phay lan.

Hinh 7.10A — So dd dong may lan rang nifa tu dong 5SM324A

Phuong trinh xich t6¢c 6 dugc trinh bay nhu sau:

n o (1460viphy 28 36 A 2929 29 20 _, (7.4)

5669 B 20292080 ©

Tir day rat ra cong thie diéu chinh xich téc d6 i, %=k1.nm.

Trong dé: A, B la cac banh rang thay thé.
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2/ Xich chuyén déng bao hinh

_ Xich bao hinh diing dé tao thanh dang than khai cha rang. Néu dao I&n truc vit ¢6 s6 dau
moi la K va banh rang can gia cong cb s6 rang la Z thi khi dao phay quay 1 vong, ban may

mang phoi quay ; Do dé xich bao hinh néi lién chuy&n dong vong clia dao va chuyén déng
vong clia phoi (sd dé két cau déng hoc hinh 7.8).
Xich bat dau tur truc chinh V mang dao, qua c3p banh ring tru va ba cép banh rang con

dé dén truc VI, qua bd vi sai ¢ ty sd truyén i, cap banh rang try gg ,% va bd banh rang

thay thé , qua cap banh rang % dén truc VII, qua cdp banh rang tru % truc vit -

a
b
s

banh vit
96

a olo

uay ban may mang phai.

Phudng trinh truyén dong cla xich bao hinh la:

..8029 2927, 58eac3335 1 _K
1vg phdi. — . — — — . — = — - ——.— = —

'20°29°29°27 ""58 f'b'd'33°3596 Z
Khi cat rang thang, khéng can chuyén dong vi sai nén i,;= 1. Tif phuong trinh trén rit ra
cdng thic diéu chinh xich phan do :

i = E._Z. - % (7.5)
b 2.2

Trong dé: a, b, ¢, d la cac banh rang thay thé.

Cap banh rang % md réng pham vi diéu chinh trong chac banh rang thay thé:

- Néu banh rang can cat c6 Z < 161 thi dung % =1= 2—4 .
_N&uZ> 161 thiding & = 1 = 28
f 2 72

3/ Xich chuyén déng chay dao
a. Chay dao diung:
Ludng chay dao diing dudc biéu thi bang s,(mmivg), 1a ludng di dong thang ding cla

ban dao khi ban may mang phéi quay 1 vong. Vi thé xich bat dau tir banh vit — truc vit —912
N 5 35 . .33 , , 2 £
qua cap banh rang 35" truc VII, cap banh rang 33’ truc vit — banh vit 26" truc VIII, cap

banh rang % cap banh rang thay the B—1 dong ly hgp dién tir L,, truyén dong qua cép -
1

banh try % dén truc X; dong ly hgp L (Ls md), truyén ddng qua cac banh rang %_% va

truc vit — banh vit % quay truc vit me dimng cé t.= 10mm.
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Phuong trinh xich truyén déng 13 :

96 35 33 2 48 Ay 39 50 45 1
———————————— 10 = s,

Tu day rit ra cong thie diéu chinh ;

Ay 30

= —.54 (7.6)

23 .
By 80

Tr?ng d6: A,, B, 1a banh réng thay the.
Dé dao chiéu chay cla dao dimng, ly hdp L, md, L, déng. Truyén dong tir chac diéu chinh

A : , -
) qua hai cap banh rang tru %g% dé dén truc X.

B4
b. Chay dao hudng kinh:

. Xich chay dao hudng kinh dung dé& cét banh vit bang phuong phap huéng kinh va dudc
biéu thi bang lugng di dong hudng kinh clia ban may s,(mm/vg) khi ban may mang phdi quay
1 vong. '

Xich chay dao dimg hudng kinh ciing bat dau t ban may mang phéi cho dén truc X

gidng nhu xich chay dao ddng, sau d6 truyén dong cjua cap banh rang tru g—g dong hai ly

hop dién tir L, va L, (L; md), qua cap banh rang tru % dén truc vit — banh vit 3i6 lam quay
truc vit me XI c6 t= 10 mm dé di déng ban may theo hudng kinh.
Phuong trinh xich truyén déng |a :
96 35 33 2 48 A; 39 45 34 1

vgphOlT'a_sgé"%Zg—B—‘lgs—oa% =8,
Tu day co :
i1 = ﬂ = C232 (77)
B4

& day : C, — hing clia xich huéng kinh.
c. Chay dao chiéu truc:

Chay dao theo chiéu truc dao phay 1&n ding dé cat banh vit bang phuong phap tiép
tuyén. Lugng chay dao chiéu truc dugc bi€u thi bang s,(mm/1vg phéi) khi phéi quay mét
vong. Mudn thuc hién lugng chay dao nay can phai cé ban dao dac biét d& dam bao dao
phay [3n di déng lién tuc.

May 5M324A khéng c6 ban dao déc biét nay. Di_dc}ng doc truc theo chu ky clia dao phay
lan dudc thuc hién tir déng co riéng B, c6 N,= 0,4 kW va n,= 1440 vg/ph qua hai cd cau tru¢

1 1 > n P
it — banh vit —.— dé quay truc ong mang dao c6 t,= 12 mm.
vit — banh vi 2662 quay tre g g

4/ Xich chuyén déng chay dao nhanh
a. Chay dao nhanh dung: |
Xich nay dudc dan dong tir ddng co B, cb cbng suat N,= 3 kW va n,= 1440 vg/ph, qua
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. L y 20 44 . , . ; 5 .50 45
hai cap banh rang tru 20'53 dén truc X, déng ly hgp L,, qua cac cap banh rang tru TITR

, , , 1
truc vit — banh vit 22 quay truc vit me ding cé t,= 10 mm.

b. Chay dao nhanh hudéng kinh:

Xich nay ciling dudc truyén dong tir déng cd D, dén truc X nhu & xich chay dao nhanh

ding. Sau doé truyén dong di theo xich g—g -Ls—-L,- 36—41' - % quay truc vit me XI.

5/ Xich chuyén déng vi sai

Khi gia c6ng banh ring tru rang xodn can c6 chuyén déng vi sai d& b8 sung chuyén
déng phu thém cho phéi. Xich vi sai ddm bao md quan hé gilra phéi va dao lan trén cd sd

cong thitc (7.3) dé thuc hién ludng di ddng phu thém i%s%

. oa . . 3
Xich bat dau tir ban may mang phéi, qua banh vit — truc vit ? cap banh rang tru 3—5

, .48 A
truc VII, cap banh rang tru 2—2 truc vit — banh vit % cac cap banh rang EB_: -L,- 2—2 -
truc X - L, - ﬂﬁ - cap banh ¢on 33 bd banh rang thay thé i cap banh rang con
. 45 45 22 by d4 >

3—7 - truc vit - banh vit 41—5 - bé vi sai ¢ ty s6 truyén i, — truc VI — cac cap banh rang con

ﬁ@@ dén cap banh rang tru 20 quay truc chinh mang dao lan.
27 29 29 80

Phuong trinh truyén déng clia xich vi sai la :

.. 96 35 33 2 48 A, 39 50 45 33 a4 ¢cq 27 1 . 27 29 29 20
vgphdi.— — — — — — ——— . — T oo 2SS = 4

13573372648 B, 65 45 45 22 by d; 27 45 *27°29'29°8

~|N

b
=

Khi dung xich vi sai, vd hép ¢d cau hdp thanh quay nén i, = 2. Xich chay dao dimng c6
ﬁ = %51 theo cong thic (7.7). Thay hai tri s6 nay vao phuadng trinh trén ta cé cong thic

B4
diéu chinh chac vi sai :
_a4q Cq 25
| = 2= 208 _
" by dy KT (7.8)

Khi cat rang xoan, thudng khong biét budc xoan T ma cho géc nghiéng B clia réng. C6
thé viét méi quan hé gitta géc B véi md dun mat ddu m, va moédun phap tuyén m, nhu sau

o4 m, m,
cosp=— = - m.=
tg mm, cosf
T = nd.cotgP = Znm..cotgp (7.9)

Thay tri s6 m, vao céng thirc (7.9) ta cé:
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T= Zmm,.cotgf _ zmm,
cosf3 sinf3

Thay trj s6 T vao cong thirc (7-5) va rit gon :
3 ¢1 _, 7.95775sinp

b1 .d1 a mK

(7.10)

Ding dau “ - “ khi hudng xoén clia dao va phdi cling chiéu.
Dung dau “ +* khi hudng xodn clia dao va phéi ngugc chiéu.

TU cong thirc diéu chinh (7.8) cho thay: ty s6 truyén cla chac diéu chinh vi sai khéng phu
thudc vao luong chay dao dimng s,. Ngoai ra, khi cit réng théng (B= 0), tri sO i,= 0, nghta la
khong can xich vi sai.

Dung xich vi sai d& c4t rang xo4n ¢ nhudc diém 1a xich truyén dong dai, do chinh xac
gia cong bi giam.

C6 thé cét rang xoén khong diing xich vi sai. Trong trudng hgp nay chuyén déng tao hinh
va chuyén dong vi sai dudc thuc hién trén xich phan dé. Diéu chinh cdt rang xoan theo
phuang phap nay goi la diéu chinh khéng vi sai. Phuong trinh truyén dong clia xich nay nhu
sau:

.. 96 35 33 db f 58 27 29 29 20 _

1vgphéi. —.— — . —. — . — =— ygr — —— . —.— = F E °

-
T

(7.11)

Dé ¢6 thé tinh cac banh rang thay thé clia xich nay, can phai thay tri sé chinh xac cla
liong chay dao diing s, dudc tinh ti cong thic (7.3).

Coéng thirc (7.1‘1) kha phlic tap nén viéc chon cac banh rang thay thé tir cong thic nay
khdng phai dé dang va khéng phai luc nao ciing thuc hién dudc. Do d6 loai diéu chinh nay
chi dung & nhitng may lan rang khdng co xich vi sai ho&c xich vi sai bi hdng.

6/ Xich di déng bang tay

Pé thuc hién chuyén dong ding bang tay, ding tay quay quay truc (1). Chuyén déng

huéng kinh quay truc (2). Biéu chinh ban may - quay truc (3). Diéu chinh ban may dé xoay
. N . 16 1 12

ban dao di mdt géc - quay t 4) qua cacty s6 truyén —.—.——.
i mot goc - quay truc (4) q y Yen =528 104

7.3B MAY LAN RANG 5K310

7.3B.1 Cong dung va tinh nang ky thuat may 5K310

Ciing nhu may 5M324A, may 5K310 la may 1an rang c6 thé gia cong banh rang tru rang
thang, rang xon va banh vit trong diéu kién san xuat hang loat vira, gia cdng banh rang cd
nhé ¢6 do chinh xac cap 7+8. May c¢o6 ky lam viéc tu dong vdi phuong phap chay dao hudng
kinh, phay thuan va phay nghich.
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Tinh nang ky thuat chl yéu clia may gom :
- Médun 16n nhat cda banh rang : 4 mm
- Budng kinh 1dn nhat clia banh rang : $200mm
- 86 vong quay cla dao phay: n = 63 + 400 vg/ph
- 84 cap toc do truc chinh : 9
- Lugng chay dao ding : S = 0,63 + 4 mm/vong
- Cong suat dong co chinh : N = 2,8 kW; n= 1450 vg/ph

7.3B.2 So dd ddong may 5K310.

So d6 dong cla may 5K310 dudc trinh bay trén hinh 7.10B Cac xich chuyén déng chil
yéu clia may bac gém: xich t&¢ d6, xich chuyén dong bao hinh, xich chay dao va xich vi sai.
1/ Xich téc dé mdy 5K310

Xich tée do bat dau tir dong cd dién — 1 — 11 - [l - IV —» V — VI — VII — truc dao.

Truc 1, IL, 111 lam thanh hdp t8c dd cho 9 téc dd quay truc dao: n, + ng= 63+400vg/ph. Téc
dé quay dudc lua chon theo vi tri clia hai tay gat A — B trén may.

2/ Xich chay dao diung

Xich chay dao ding xuat phat tir ban may mang phol - X —» XXVII - XXVIII - XXIX
— XXX — XXXI — XIII - truc vit — banh vit - vit me ding tx= 2.

Cac truc XXVII - XXXI tao thanh hop chay dao cho 9 tdc d6 chay dao: S,+S, = 0,63+4
mm/vong phdi. Chon téc dd chay dao theo vi tri clia hai tay gat A — B trén may.

3/ Xich bao hinh

Xich nay bat dau tir truc dao VII - VI - V — IV — VII - ¢0 cau hanh tinh . -

—hl(D
alo

a
b
ban may.

Phuong trinh xich dong:

X N 12 19 24 ac 1 K
1 vong phéi. — (VI).—(V V)i, ——=(X)— ==
gp 18( )19( )24( )vsbd( )72 2
Céng thitc diéu chinh:
- N&u banh rang can cAtc6 Z< 105: S =1 E.E=185
f b d Z
‘Neuz<tos: &=1_,3C_ 36K
f 2 b d Z

4/ Xich vi sai

Xich nay bt dau tir vit me ditng (XIIT) —» 21,51 5 ¢o c4u vi sai % (X) = ban may

b1 d1

c'lm
o.lo

mang phoi.
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Phuong trinh truyén déng cda xich vi sai:
T30 a c, 24 2. eac 1

I N e A -
t 2 b, d, 2430 fbd 72
- mZ L ..
[hay T = Sing t, =2n va i,=2 taco:
.z 30 @, & 24 2 54K 14y
2n 2 b, d, 24 30 Z 72
Cong thirc diéu chinh chac vi sai :
a1 G _ , ,SinB (7.8)
b1 d1 - mnK
Dling d4u trir * - * khi hudng xo#n clta dao va phdi cung chiéu, lap bé banh rang vi sai
al
by dy

Dung ddu cong “ + * khi hudng xoén clia dao va phdi ngugc chiéu, lap thém mét banh
rang trung gian.

5/ Xich chay dao hudng kinh

Xich chay dao hudng kinh dung dé cat banh vit bang phuong phap huéng kinh.

Xich chay dao hudng kinh cling bat dau tir ban may mang phéi — qua hop chay dao -
X111 — XXII — XXIII —» XXIV - XV — XXVI (truc vit me hudng kinh). Chon toc do chay dao
bang hai tay gat A — B trén may.

6/ Xich chay dao nhanh

Xich chay dao nhanh bt dau tir ddng co N= 2,9 kW t6i cac vit me diing va hudng kinh as
thuc hién chay dao nhanh ditng hoac hudng kinh.

7/ Xich dich dao

Tu ddng ca 0,25 kW — vit me hudng truc — dich dao theo chiéu truc dé chuyén vi tri cac
rang dao khi dao cun.

8/ Goc quay truc dao
Goc quay truc dao o= Ba: LAy dau trir *~" khi hudng xoan ciia dao va phdi cling chiéu.
Lay d&u cong “+" khi hudng xodn cla dao va phéi ngudc chiéu.

7.4 MAY XOC RANG

May xoc rang la may gia céng banh rang theo phuong phap bao hinh, dang rang dugc
hinh thanh bing cach nhéc lai chuyén déng an khdp clia cip banh rang tru. Mot banh rang
co ludi cat dong vai tro dao xoc. Banh rang kia dong vai tro phéi. Trong qua trinh thuc hién
chuyén dong an khdp vai nhau, dao xoc sé tao nén dang rang trén bé mat clia phdi.

Phuong phap gia cdng banh rang bang dao xoc ¢dn goi la phuong phap Fellow, va may
gia cong banh rang bang phuong phap Fellow goi la may xoc rang. May xoc rang cé6 thé cat

dugc rang thang, rang xodn ngoai va trong cla banh rang tru. Ngoai ra nd con co thé cat
nhitng banh rang dac biét.
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7.4.1 Phuong phap gia céng trén may xoc ring

1/ Cdt banh réng tru rdng thing
Vi trl tuong doi va cac chuyén dong tao hinh can thiét dé thuc hién viéc cit banh rang tru
rang thang rang trong dudc trinh bay trén hinh 7.11ava 7.11c.

Q, Dao xoc
| T 02

v Phéi

N

\\.—

Q

Hinh 7.11 — So d6 gia céng banh rang tru

- Cac chuyén déng tao hinh thuc hién viéc cat banh rang tru rang thang, réng trong bao
gom:

Dao xoc thuc hién cat got tinh tién khit hdi T, (xudng 1a cong tac, 1én la chay khong) la
chuyén dong tao hinh don gian.

Dao xoc va phoi thuc hién chuyén dong &n khdp Q, va Q, dé cat dan ting 18p phoi clla
banh rang. Hai chuyén déng quay clia dao xoc va phdi cé rang budc: dao xoc quay dudc 1

rang hay % vong thi phéi cling quay dudc 1 rang hay Zl vong, vi vay Q, va Q, la chuyén
f

dong tao hinh phirc tap.

Dao xoc c6 chuyén dong chay dao huéng kinh S (& rﬁc}t s6 may chuyén déng nay do
phéi thuc hién) dé cat hét chiéu cao clia rang.

Qua trinh thuc hién cac chuyén déng bao hinh nhu sau:

Trudce tién, cho dao xoc di dong ngang dé |udi dao tiép xuc vdi bé mat phéi. Sau d6 dao
Xoc cung vdi phéi quay cham chuyén déng an khdp, phu hdp vdi ty s@ truyén cta cap banh
rang tudng tuong. Trong khi dé, dao xoc thuc hién chuyén déng chinh tinh tién khi héi T,.
Chay dao hudng kinh S dugc thuc hién lién tuc, cho dén luc dao &n hét chiéu sau cla ring
cat. Sau do chuyén ddng chay dao hudng kinh ngifng lai, va qua trinh cit rang sé tiép tuc: Tu
lic ngiing chuyén déng chay dao huéng kinh, phai ti€p tuc quay mét vong nita, qua trinh cat
rang sé hoan thanh.

Péi vdi banh rang can cat cé6 mddun va sé ring nhd hoic trung binh thi doan &n dao AB
(hinh 7.11a) chi€m khoang 1/3 vong ctia phéi. Nhu thé, mudn gia céng xong banh rang, phdi

‘s 1 .
phai quay it nhat |a 1+§ vong.



) Doi vai banh rang c6 médun va so réng 16n thi s6 vong quay can thiét cia phoi dé gia
cong xong, nhiéu nhat la 4 vong. Trong trudng hdp nay, ¢é 3 1an &n dao trong sué6t qua trinh
gia cong:

- An dao phan 16n chidu sau khi phéi quay vong thit nhat.
- An dao b8 sung 3 cudi vong quay th hai cla phdi.
- An hét chiéu sau rang & cudi vong quay thit ba clia phéi.

Pé dam bao chuyen déng an khdp Q,&Q, la chuyen déng tao hinh phirc tap, maéi quan
hé chuyén ddng vong clia dao xoc va clia phoi dudc thé hién nhu sau:
N Zd . 5 At
1 vong quay dao xoc — 2. vong quay cua phdi.
f

, a A’
O day: Z,-sérang clia dao xoc.
Z, - s6 rang can cat clia phoi.
2/ Cat banh rang tru rang xodn

Khi cit rang xoan (nghiéng) trén may xoc rang thi phai ding dao xoc rang xodn cé géc
nghiéng va médun phap tuyén bang géc nghiéng va médun phap tuyén ctia banh rang can
gia ¢cdng (hinh 7.11b).

Khi cat rang xoan, ngoai chuyén dong cét tinh tién khir hdi T,, dao xoc con phai thuc hién
mét chuyén dong vong Q, phu thém. Chuyén dong phu thém nay dugc thyc hién nhd mét
song trugt xodn dac biét, ti€p xic nhau trén mat nghiéng. Phan (1) clia song truot xoan dugc
Iap chét trén truc (3) clia dao xoc va cung vdi dao thuc hién chuyén dang thang tinh tién khit
héi. Phan (2) dudc cé dinh trén ong clla banh vit ndi lién véi xich chay dao vong. Vi cac mat
nghiéng, truc chinh dao xoc vua di déng thang vira xoay.

Khi dé nghiéng clia rang xoan khac nhau, can phai ding séng trudt xoan khac nhau.
Budc xoan cla séng trudt T, cé thé tinh theo cong thirc sau day:

T, =TZd (7.12)

G day : T - budc xodn clia banh rang can cit.
3/ Céat rdng dn khdp trong (hinh 7.11¢)

Chi cb may xoc rang la cé thé gia cdng banh rang an khép trong: rang thang hodc rang
xoan. Khi cat rang an khdp trong, may dugc diéu chinh gidng nhu khi cit rang an khdp ngoai.
Chi khac la chiéu chuyén déng clia phoi va dao xoc cling hu’dng (khi cat rang an khdp ngoai,

chuyén déng cla phO| va dao ngudc chiéu nhau). Viéc thay ddi chiéu chuyén déng dugc thuc
hién nhd cd cdu dao chiéu d chac phan do.

4/ So do két cdu déng hoc cua mdy xoc réng.

Pé thuc hién dugc cac chuyen ddng trong cac phudng phap gia cédng bao hinh néi trén
trén, may xoc rang cb sd do két cdu déng hoc dudc trinh bay trén hinh 7.12.

Cac chuyé&n ddng tao hinh trong cac phudng phép gia cong bao hinh trén may xoc rang
bao gém ba nhém chuyén déng tao hinh nhu sau:

Nhém thir nhét hinh thanh dang réng thang, can thuc hién chuyén déng tao hinh phifc
tap (Q,,Q,).

Nhém thir hai hinh thanh dang rang xo3n, can b3 sung chuyén dong tao hinh phitc tap
(Qs,T ).
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Nhom thir ba hinh thanh dang réng theo chiéu dai, can chuyén dong tao hinh don gian
(Ty).

Nhu vay cac xich
chuyén dong cod ban cda
may sé la:

) " . 2 BC .
Xich téc dé:. chuyén Dia bién

dong tinh ti€én khir héi T, noi iy <>
tr dong cd qua i, dén dia

bién quay. Dia bién quay 1 = Q™3
vong dao xoc lén xudng 1 M, |

hanh trinh kép . —Ef>—r0 &

Xich bao hinh: chuyén io I;DE,Cam
déng an khdp clha dao va ; ¢
° |

|
phoi. Dao xoc quay Q, vong ~]

qua banh vit truc vit, qua i, - : Dao xoc
lam phai quay Q,. o 8/
Xich chay dao hudng “

kinh: ndi tir dia bién qua M1,

\

qua i, dén cam C, ddy dao Phoi ix
ti€n vao S.
7.4.2 May xoc rang 514 Hinh 7.12 — S0 d6 két c4u déng hoc may xoc rang

Hinh dang chung cla may xoc rang 514 dudc trinh bay trén hinh 7.13.

Cac bd phan chinh ctia may bao gém: 1-Than may; 2-Ban may; 3-Dau truc chinh; 4-Ca
cau chay dao hudng kinh cta dau truc chinh.

Hinh 7.13 - Hinh dang chung clia may xoc rang 514
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1/ Tinh nang ky thuat

May 514 la may xoc réng nira tu dong, ding dé gia cdng banh réng tru rang thang, rang
xoan &n khdp ngoai va trong.

Tinh ndng ky thuat chd y&u chia may xoc rang 514 nhu sau:
- Médun cda banh ring gia cong ' m= 2+6 mm.
- PBudng kinh cla banh rang gia cong:
+ Rang ngoai  :920+-500 mm.
+ Rang trong 6500 mm.

- Chiéu day I8n nhat cla chi tiét gia cong : 105 mm.

- Hanh trinh 18n nhat cda truc dao xoc : 125 mm.

- Hanh trinh kép cla dao xoc : n = 65+450 htk/ph.

- Cong suat doéng co chinh :N=2,2 kW, n=1420 vg/ph
- Trong lugng may - 4200 kG.

2/ So dé déng mady xoc rang 514

Sa dé dong clia may xoc rang 514 dudc trinh bay trén hinh 7.14. D& thuc hién tat ca cac
chuyén déng co ban va phu, may xoc rang 514 c6 cac xich truyén dong sau day: xich téc do
(truyén déng chinh), xich bao hinh Q, va Q,, xich chay dao vong , xich chay dao hu’dng kinh ,
xich co cau &n dao tinh va xich nhudng dao.

2;' =4
Q,
8 T: {212 7mm
i~ 42 M7 42
811§
—?g |_ = J_,__ e
Z l 4
re 3o 3 30 P\I ?I | /23 /6' /.12/,23/3_4 35
0 g L] P 48 I = .
3’ U—D Lhid r-yrn am 39 .
8 e~ —J o b
[ S A e
ol 237 29 s MED 43
’% = W y ‘ Eé (=] m/'
361 Z e[ % 8
m=325/ 26 & = S ~m=325
i =100 Il EF3
= W22 kW =21 L}
. |
firk20vip I: K 42
. b= =
\ X 30 7 éyl)llll 440301 .fﬁli_ll
N » i ¢ 4 I | 2
N r 30 e 5 .
=k 78
-1 B 57 387 g [
L F lr_ |
240 =1 32
N=035kw
r) n”440vlp

Hinh 7.14 - So 46 déng clia may xoc rang 514
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a/ Xich téc dé (truyén déng chinh)

Xich truyég dc}\ng chinh thuc hién chuyén dong tinh tién khir hdi tao ra téc d6 cat ctia dao
xoc theo sd do: TUr dong co dién D, cé ¢cdng suat N,= 2,2 kW, qua cd ciu puli - dai truyén

¢100 a ek mm . . 22 37 29 46

——, qua hdp téc dd c6 bdn ty s8 truyén ==.=— == _— (truc I -] h
2280 y y 3873 816" (truc It), qua cd céu than
tr‘uyén:tay quay thanh rang c6 médun la m= 3,25mm &n khdp vdi banh rang Z= 26 (truc III)
va cudi cung dén b?nh rang an khdp thanh rang (Zxm = 26x3,25) lam truc chinh mang dao
xoc chuyén dong thang tinh tién khir hoi.

Dia ¢c6 chét 1éch tam (1) 18p & cudi truc 11 1am cho bién ¢6 thanh rang m= 3,25 mm dao
dong va thanh rang nay lam cho banh rang Z= 26 va truc 111 thuc hién chuyén déng lac. Co
cau banh rang — thanh réng @ phia phai truc 111, bién chuyén dong lac cla truc [T thanh
chuyén ddng tinh ti€n khd héi clia truc chinh dao xoc. Nhu thé, cit mbi vong quay cula dia

léch tam (1) sé thuc hién 1 hanh trinh kép cda truc chinh dao xoc. Do dé phuong trinh truyén
déng cla xich nay la:

22

88

59 [Ny =125htk/ph
100 81 |n, =178htk/ph

N (1420). 0,985 - (7.13)

37 |n, = 253htk/ph
73 |n, =359htk/ph
46
64

Pé c6 thé lya chon s8 hanh trinh kép clia dao xoc, phai tinh s& hanh trinh kép can thiét
theo cong thirc:

1000v
n=

(htk/ph) (7.14)

Trong d6: L - chiéu dai cta hanh trinh kép, L= b+c,
b- chiéu day ctia phai,
c- khoang vuat qua cua dao,
v — van téc cat phu thudc vao mddun va vat liéu cla banh réng gia cong.
b/ Xich bao hinh Q, va Q,:
Xich bao hinh dugc ndi lién gilta chuyén déng vong dao xoc va cua phoi dé hinh thanh
dudng than khai cta rang vdi lugng di dong tinh toan:

. 5 Zd N ) a
1 vOng quay cua dao Xoc — 2. vong quay cua phoi.

f

Xich dudc thuc hién theo sd do: tryc chinh dao xoc — cd cau banh vit - truc vit @ -

VII — hai b banh rang con Eﬂ — chac phan d6 31».91 —» X — cd cau tryc vit — banh vit
i 30 30 by dj

ﬁ —s va cudi cling l1a ban may mang phéi.
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Phuang trinh xich bao hinh la:

1vongdao1ooﬁﬂ).flglizz_d

1 '30°30 by dy 240  Z;
Tu day co6 cong thirc diéu chinh chac phan dé:
ix = E.C_ = 2,4Z_d
b'd Z
Trong do :

(7.15)

Z,—s0 rang cla banh det sinh tudng tuong,
Z, - s6 rang clGa banh rang can cat.

Dé dé diéu chinh, thudng chon s6 rang clia banh rang thay thé ¢, bang hoac gép déi s§ -
rang cla dao xoc.

Khi cat banh rang an khdp trong, 14p thém mét banh rang trung gian vao gufa hai banh
rang a, va b,.

¢/ Xich chay dao vong
Xich chay dao vong dung dé diéu chinh luang chay dao vong s, cho mdi mét hanh trinh

kép clia dao xoc. Ludng chay dao vong dudc tinh bang mm trén vong tron chia rang clia dao
xoc, khi dao xoc thuc hién mét hanh trinh kép S, (mm/htk).

Khi gia cong thé thi Iuong chay dao vong cé thé lay 16n (S,= 0,25:0,38 mm/htk) va kh|
gia cdng tinh phai 18y tri s6 nho (S,= 0,1+0,2 mm/htk).

Xich chay dao vong dudc ndi lién tir chuyén dong tinh tién kht hdi cla dao xoc dén
chuyén déng quay véng clia dao theo sd dé: truc chinh dac xoc — co cau thanh rang — banh

rang 3,25 x 26 — truc Il — cd cau thanh truyén — tay quay — II — truyén déng xich g—g N
truc IV — o cau truc vit - banh vit 2% — V — cd cau dao chiéu banh rang cén :21% — dong

ly hop vau L, - chac chay vong 2—2 — truc VIl — co cu truc vit — banh vit -1—
2
Khi dao xoc thyc hién-1 hanh trinh kép la khi dia 31 c6 chét 1éch tam 30 quay 1 vong, tic
la truc T hay banh xich Z= 28 Iap trén truc IT quay mét vong. Do do lugng di dong tinh toan
cta xich chay dao vong c6 thé viét nhu sau :

1 vong quay cla truc Il — S, lugng chay dao vong cla truc dao. Do dé cé phuong trinh
truyén dong :

28 3 28a, 1
ivong.— . —.—.—<=.—.1m.Z,= S /htk
9 28'23 22D, 100 M4 T 51 (mmintk)

Tir day cd cong thirc diéu chinh chac chay dao véng :
a _ 366S,

* b mz,

(7.16)

Trong d6: m — mddun clia dao xoc,
Z,— s0 rang clia dao xoc,
S,— lugng chay dao vong.
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Khof‘;'mg cach tdm clGa hai banh rang a, va b, khéng dai, do dé phai lua chon a, va b,
trong diéu kién la t8ng s6 rang ctia hai banh 1a a, + b, = 89, mddun clia ching 1a 2,25 mm.

d/. Xich chay dao huéng kinh

Xich chay dao hudng kinh ding dé chay dao hudng kinh s cho dén hét chiéu sau chan
ré[\g. Sau’dc') chuyén déng chay dao hudng kinh sé& ngling va dao xoc ti€p tuc gia céng cho
dén khi két thic qua trinh gia céng.

Ludng chay dao hudng kinh dudc tinh bang s(mm/htk) khi dao xoc thuc hién mdt hanh
trinh kép. Chu ky lam viéc cha xich nay do cam (46) thuc hién. Xich chay dao hudng kinh
theo sd do: Truc chinh dac xoc — thanh rang-banh rang 3,25 x 26 — truc 111 — c¢d cau thanh

truyén — tay quay — truc 11 - cd ciu truyén dong xich 2—2 — truc V — chac chay dao hudng
a,

kinh b — cap banh rang con % — truc XII — truc vit — banh vit % — doéng ly hgp L, —
2

, . W 2 a . < o g aa
truc vit — banh vit 20 va cudi cung la cam ti vao con lan (47). Con lan dugc lap trén truc

vitme c6 t,= 6 mm. Vit me nay quay trong dai 6¢ cla banh rang cdn Z= 30 ¢ dinh trong ban
truct clia dau truc chinh.

Khi dao xoc thuc hién mét hanh trinh kép, tic 1a truc 1T quay 1 vong thi phudng trinh
truyén dong cutia xich chay dao hudng kinh la:

28 a, 24 1 2
vong. —.—2.=— —.—.T = s (mm/htk). 7.17
J 28 b, 48 40 40 ( ) ( )

Trong d6: T -d6 nang cla cam.

s — lugng chay dao hudng kinh.
Trong may 514, cam thuc hién ludng chay dao hudng kinh khi xich phan doé quay né %
vong, tdc 1a 90°. Khi quay 90°, v8i cam c6 dd nang h= 19,2 mm thi:
_ 19,2.360°
90°

Thay T vao phuong trinh xich truyén dong (7.17), ¢d coéng thic diéu chinh chac chay dao
hudng kinh nhu sau:

T (mm)

2 __ 8 (7.18)
b, 0048

Cac banh rang thay thé trén may 514 cung cép lugng chay dao hudng kinh tiéu chuan
S=0,024; 0,048; 0,096 (mm/htk).

Can cl theo kich thudc va lugng du ctia phéi, ¢ thé ding cam mét lan 4n dao, hai ho3c
ba lan #n dao. Sau khi cam da quay mét géc 90°, dao xoc da An hét chiéu sdu rang (néu
cam mot lan An dao), ho&c &n dao sd b véi mot phan chiéu sau cla rang (néu cam cé nhiéu
lan an dao), thi bd ly hop vau L, sé tu dong md ra, va cd ciu con coc (4) bat dau lam viéc.
Khi @6 cam sé& nhan chuyén dong khong lién tuc tir cd cau con céc truyén dén.

Cam dung trén may xoc rang 514 cac loai nhu hinh 7.14.
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Hinh 7.15 — Cam chay dao hudng kinh clia may xoc réng 514

Hinh 7.14a trinh bay bién dang cla cam cé mét lan an dao: dudng cong ab la dudng
cong Acsimet. Trén dudng cong ab, dao xoc s& #n hét chiéu sau chan rang h, va chuyén
déng clia cam trén doan nay do xich chay dao hudng kinh thuc hién. Doan bc la cung tron,
dao xoc cat rang vdi dd sau chan rang h khéng ddi. Chuyén ddng ctia cam trén doan nay do
cd cau con cée truyén dén. Khi cam quay xong doan bc thi phdi quay 1 vong. Nhu thé phéi
da gia cédng xong. Toan bd chu ky céng tac dugc ti€n hanh trong khoang thdi gian cam quay
180°. & doan ca: dao tu ddng rdi khdi phdi va cé thé b4t du gia cdng banh ring khac.

Hinh 7.14b trinh bay bién dang clGa cam hai lan an dao: doan ab ciing 1a dudng Acsimet
dé thuc hién luong chay dao hudng kinh, nhung chi cat sau vao mét phan chiéu cao h cla
rang. Poan bc la cung tron dung dé cit hét lugng du cla phéi. Tudng Ung véi doan nay phéi
ciing sé quay mot vong. Cudi doan be dao sé tién sau hét chiéu cao h clia rang, va & doan
cung tron cd, phéi lai ti€p tuc quay 1 vong dé thuc hién gia cong tinh. Pén diém d, qua trinh
cat rdng da hoan thanh, va chu ky céng tac ay Ung véi géc quay ctla cam la 270°.

Hinh 7.14c¢ trinh bay bién dang clia cam ba Ian &n dao: qua trinh lam viéc tuong tu nhu
hai cam trude. Doan ab ciing la dudng Acsimet dung dé cat mot phan chiéu sau rang. Cac

doan khac la cung tron va moi mot cung sé (ng vdi 1 vong quay cla phéi. Cudi méi cung dao
sé& &n sau thém mot phan chiéu cao h.

Poan ab: dao xoc &n dao 1an th{r nhat.

Poan c’'c: dao xoc an dao lan thir hai.

DPoan d'd: dao xoc &n dao |14n th{r ba gia cdéng tinh.
Boan de: dao xoc gia céng tinh.

Qua trinh gia cdng sé chdm dit & diém e. Nhu thé, chu ky cong tac dudc tién hanh trong
khoang thdi gian (tng véi gbéc quay cla cam la 360°.

e/ Xich co cdu dém va tu dong dung may khi cat xong banh rang

Sau khi cat xong chiéu sau rang xich chay dao hUOng kinh ty dong cat du’dng truyén, va
xich cG cau dém sé ndi lién chuyén dong quay tron clia phdi dén cam, dé bao dam cho ph6i
ludn dugc cat vdi chiéu sau khdng ddi h. Néu diing cam mét Ian an dao, xich chay dao hudng

kinh tién hanh trong khoang thdi gian (ng vdi %— vong quay cua phéi. Sau dd, xich cd cau
dém lam viéc va phdi quay 1 vong.
Xich nay dudc thuc hién theo sd do: banh léch tam (50) — thanh kéo 17 — cd cau con

coc (48) — banh coc (48) — truc vit — banh vit 7126 va cudi cling la cam (XVII).
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f/ Xich chay dao nhanh
Xich dung dé diéu chinh ban may, dudc thuc hién tir dong co dién D,(32) ¢6 cdng suat

N,= 0,5 kW — cd cau puli —» dai truyén ¢T¢188_(Z) — truc vit — banh vit L Khi thuc hién

chuyén dong nay, phai thao chac phan do %.E ra.

86 vong quay nhanh clia ban may la:

80 1
n = 1440, 0985.—1_ =262 vg/oh. .
180 240 va/ph (7.19)

g/ Xich nhuong dao

Khi dao xoc thuc hién xong hanh trinh thuan (hanh trinh cat), dao xoc di l1én, phéi va dao
phai tach rdi nhau mot khoag cach tir 3+5 mm dé tranh cham nhau lam mon dao xoc. Xich
truyén déng thuc hién nhiém vu nay goi la xich nhudng dao.

Xich nhudng dao dugce thuc hién tir cam I&p trén truc I1. Cam (33) dudc ti€p xuc vdi con
lan (32) gan lién vai khung (34) . Khi cam quay, khung (34) di dong truc (36) Ién xudng, lam
cho dia bién (38) I&p trén truc XIII quay tron. Thanh day 41 I4p léch tam trén dia bién (38) sé
mang ban may 13p phédi chuyén déng ra vao tuong ttng vdi cac hanh trinh cla dao xoc.

Ngoai ra dé thuc hién ludng chay dao hudng kinh bang tay, c6 thé quay dau vudng (4) dé

quay dai éc trén truc vit me t,= 6 mm qua c8p banh ring cén %

May 514 la mét trong nhém may xoc rang cé u truc chinh di ddng va ban may thuc hién
chuyén déng nhudng dao. Mot nhém may khac nhu may 5140, 5B150... thi ngudc lai: ban
may di ddng, con u truc chinh diing yén va thuc hién chuyén dong nhudng dao.

3/ Cdc co cdu ddc biét mdy xoc rdng 514
a/ Ca cau diéu chinh hanh trinh

Cd cau diéu chinh hanh trinh dao xoc la cd cau bién — tay quay dudc trinh bay trén hinh
7.16. Nhd ¢ cdu nay, chuy&n dong vong tir hdp téc dd dudc bién thanh chuyén déng thing
tinh tién kh(r hdi cda truc chinh mang dao xoc. G day dia (1) dudc I13p trén truc 1T cda hop téc
dd (truc Il khéng thé hién trén hinh 7.16). Trén ranh hudng kinh cla dia Iap chét 1éch tam (2)
ndi lién voi tay bién (3). Vit (4) dugc 13p trong phan ren cla tay bién. Phan khéng ren clia vit
(4) nAm trong 6ng thanh rang (5). Thanh rang nay &n khép vdi banh rang Z= 26 lap trén
truc 11l cha hop toc do, va truyén dén truc ndy chuyén dong lac Iu, 1am cho truc chinh
chuyén déng tinh ti€n khit hoi. dng thanh rang (5) trugt bén trong bé mat duge bdi tron cla
song truct (6).

D6 dai hanh trinh clia dao xoc dudc diéu chinh bang viéc quay dau vuéng cla vit (7) dé
diéu chinh d6 téch tam clia chét (2), lam thay ddi hanh trinh cla &ng thanh rang (5).

Pé diéu chinh vj tri clia dao xoc, quay dau vudng cla vit (4) dé xac dinh vi tri &n khdp
dau tién cla thanh rang (5) vdi banh riang Z= 26.
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Hinh 7.16 — Co cau diéu chinh hanh trinh
b/ Cd c4u tu déng chay dao huong kinh

Co cau nay dudc trinh bay trén hinh 7.17, ding dé déng, ngat tu dong chay dao hudng
kinh va cd cdu an dao tinh, khi dao xoc cat hét chiéu sau rang. N6 con tu déng dura dao xoc
ra khoi chi tiét gia cong va tat may sau khi dat dudc s6 vong quay da dugce diéu chinh cla
ban may.

Trong qua trinh cat rang, cam (16) di déng con lan (13) sang phai va qua truc vit me
t= 6 mm, kéo dau truc chinh mang dao xoc sang phai dé thuc hién ludng chay dao huéng

kinh (hinh 7.14). Chuyén déng cila cam (16) dudc thuc hién ti hai nguén: tif cd cau chay dao
hudng kinh va tir cd cau an dao tinh,

Lugng chay dao huéng kinh dudc thuc hién véi viéc dua cang gat (11) sang phai va cd
dinh véi chét (10). Trong khi d6, dudi tac dung cla 16 xo (9), dau bén trai clla thanh (12) i
vao phan nang cla cam (16) va duy tri tay quay (11) & vi tri bén phai. Khi cang gat (11) 3 vi
tri phai, n6 kéo truc (21) sang phai, di ddng ngam gat déng ly hap vau C ndi lién banh vit (22)
Z= 40 vdi truc XII1.

Khi truc (21) d vi tri phai, con trugt (18) nang con cbc (2) ra khép vdi banh céc (19)
Z= 48. Luc nay xich chay dao hudng kinh dugc hinh thanh, bat dau tir b banh rang thay thé

A, . ) -
(6) B: dén cam (16) theo xich truyén dong: EEEE - cam (16).

Trude khi déng ly hdp C, con lan (13) nam & vj tri thap nhat cGa cam. Khi déng ly hop C,
dd nang clia cam di chuyén né sang phai va ddy dao xoc thuc hién chay dao hudng kinh.
Cudi hanh trinh chay dao hudng kinh, dau trai cta thanh (12) ti vao phan 16m clia cam (16).
Dudi tac dung cua la xo (9) né quay xung quanh chét & gilra thanh, rat chét (10) ra khaéi cang
gat (11). Lo xo (8) kéo cang gat (11) sang trai, ddy truc (21) sang trai, ma ly hop C, ngét xich
chay dao hudng kinh, dong thdi ha con céc (2) vao khdp vdi banh céc (19) Z= 48, néi xich co
cau an dao tinh vdi cam (16), nhd chuyén dong tinh tién khir héi clia truc XVIII lam l&c Iu
phi€n gat (1) mang con coc (2). -
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Hinh 7.17 — Cd cau ty dong chay dao hudng kinh

Maéi chuyén déng lac Iu ca phién gat (1) s& lam banh coc (19) Z= 48 quay qua 1 rang.
Chuyén ddng khong lién tuc nay dudc truyén qua truc vit — banh vit (20 - 3)% dén cam (16).

Nhung ldc nay cam khdng thuc hién chay dao hudng kinh, vi con lan (13) ti Ién cung tron cla
bién dang cam. Trong chu ky lam viéc clia cd cau con coc, ban may mang phéi tiép tuc quay
1 vong dé gia céng hét tat ca cac rang. Khi cat xong cac rang, con 1an (13) lai rdi vao ché 16m
cla cam (16) va truc vitme XIX bi 16 xo kéo sang trai; miéng gat (14) 13p & dau phai cla truc
vitme tac dong vao cdng tic ham (15), may tu dong ding lai.

7.5 MAY GIA CONG BANH RANG CON RANG THANG

Banh rang con dudc diing réng rai trong nganh ché tao may dé truyén chuyén déng vong .
gilra cac truc giao nhau va banh réng hinh cén hipoid dé dung truyén chuyén déng vong gitra
cac truc khéng giao nhau.

Banh rang coén thudng ding la loai tang thang, rang xoan cé dudng kinh tir 522000 mm,
médun tir 0,3:20 mm. Banh rang Klingelnberg cé chiéu cao rang khong déi (hinh (7.18g),
con cac loai banh rang con rang thang hoic rang xoan khac déu c6 chiéu cao rang giam
theo chiéu dai hudng dinh c¢on. Vi hinh dang rang theo chiéu dai khdng ¢d dinh, nén dang
réng phan bd trén mat cén 1a mét bé mat hinh hoc phirc tap hon dang ring cta banh rang tru
(hinh 7.18). Cho nér khéng phai tdt ca cac phudng phap gia cdng banh rang tru déu c6 thé
dung dé gia céng banh rang con.

Banh rang cén rang cong so vdi banh rang cén rang thang thi truyén dong tiép xtc diém,
&m, chinh xac, kich thudc nho, truyén Iuc 18n, nhung ché tao phic tap.
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Hinh 7.18 — Cac dang banh rang cén
a,c) Banh rang con réng thang; b, d, e, f) Banh rdng con rang cong.

7.5.1 Phuong phap gia cong banh rang con rang thing

Néu gia céng banh rang tru ¢6 hai phuong phap cd ban dé la chép hinh va bao hinh, thi
gia cdng banh rang con cling ap dung 2 phuong phap néi trén, nhung do dang rang cta banh
rang con thay déi theo chiéu dai rang do dé phuong phap cat phai co thay ddi cho phti hop .
1/ Phuong phadp chép hinh '

Phuang phap chép hinh dung dao chuyé&n ddng theo mau chép hinh hoac duing dao phay
dia dinh hinh dé cat rang banh rang cén (hinh 7.19).

b)
Hinh 7.19 — So do gia cong banh rang cén rang théng bang phuong phap chép hinh.



Trén hinh 7.19a la phuong phap cit theo mau, né chi-ding dé gia céng banh cén rang
thdng c6 kich thudc lan. Vi | ndng suat rat thap nén phuong phap nay it dung.

. Tre[\ hinh 7.19b 1a phudng phéap gia céng vdi dao phay dia dinh hinh, chi dung dé gia
cong thd. Phuong phap nay ¢ dd chinh xac gia cong thap nén khéng dudc dung réng rai.

2/ Phuong phap bao hinh

) Vénng‘uyén_téc phuong phap bao hinh la nhac lai qua trinh &n khdp ctia hai banh réng
con, mét la phdi Q, va moét la dao Q, va chuyén dong tinh tién khir héi T, dé cit hét chiéu dai
rang.

Trén thuc t&€ do profin cua rang thay déi theo chiéu dai rang nén khong thé ché tao dugc
ludi cét dap (ng dudc yeu cau nay. Mat khac do géc con ciia cac cip banh rang con la khac
nhau do d6 hudng tinh tién T, 1a khac nhau nén két cau may khong dap (ing dudc.

Pé co thé gia cong banh rang cén theo phuadng phap bao hinh can thay cap banh rang
con bang cip banh ring con lan khong trudt trén dia phang (banh rang cén c6 goc g dinh la
2¢= 180° (hinh 7.20)

’\ 0: L\ >/ \Jg

\ ‘ 2¢=180°
| ] Banh det

Hinh 7.20 - SO d6 chuyén dong bao hinh banh rang cén

Néu ta cho ¢con (2) c6 rang lan khong trugt trén dia phéng (1) theo hinh 7.20 va dinh cén
la tm O clia dia phang thi né sé hinh thanh ring tudng ing trén dia phang (1). Bia phang (1)
lic nay dudc goi la banh rang det (thuc chat |a thanh ring vong). Trong qua trinh chuyén
déng &n khdp gilra hai chi tiét, néu banh rang det déng vai tro ludi cat, dao sé& vé trong khéng
gian hinh dang réng cla banh rang gia cong.

Pé tao ra chuyén dong cat hét chiéu dai rang co thé sir dung phuong phap bao hoac
phay, cac phudng phap nay ¢é khd khan sau:
- Hudng dudng truot ca dao ludn thay ddi theo hudng rang.

- D& cét hét ranh rang thi Iudi dao phai cat theo hudng dudng chan rang cda phdi, nhung
do s6 rang Z thay ddi (ciing m) thi géc chan rang ciing thay d8i, do d6 dudng trugt clia dao lai
phai thay ddi mét 1an nira.

Pé giai quyét nhing van dé trén cé 2 bién phap nhu sau:

- Chi ché tao banh det c6 1 ho&c 2 r&ing (c6 1 ho#c 2 hudng trugt) nhu ludi cét a va b
(hinh 7.21) c6 chuyén dong cat tinh tién kh( hoi, nd thay thé cho tat ca cac rang cla banh
det. Vi vay khi rang dao clia banh det an khép gia cong xong mot rang cla phéi thi né phai

quay lai vi tri ban dau dé an khdp gia céng rang th hai clia phéi. Banh det an khdp vdi phoi
chi c6 1 hoac 2 rang nén ngudi ta goi la banh det sinh tuong tugng (hinh 7.21).
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Banh rang det

Hinh 7.21 — Sg d& hinh thanh banh ring con rang thang voi banh det sinh tudng tuong

- Banh det sinh tudng tuong co goc & dinh la 2¢p= 180° - 2y (banh rang gan det), hay la
o= 90° - y thi dao clia banh det chi chuyén déng tinh ti€n trong mét mat phang nhét dinh,

nhung diéu nay gay ra sai s gbc chan rang Ay va thay doi trong pham vi cho phép (hinh
7.22).

Banh det

Hinh 7.22 - Hudng chuyén dong tinh tién khir héi cGia dao

Khi diing banh rang gan det, chuyén déng cla dao cit ¢6 phudng théng gdc vdi truc cua
banh rang gan det, két cau cla ban dao sé don gian va cliing vimng hon. Trong trueng hdp
nay, mat bén cla rang banh rang gan det can phai la dudng cong cé ban kinh luén ludn thay
ddi, nhung loai dao nhu thé khong thé ché tao duge. Do d6 van ding dao c6 mat bén 1a
phang. Diing dao loai nay sé dua dén sai s6 bién dang rang chimg vai phan nghin mm. Tri s6
nay khong dang ké.

Banh det sinh tudng tuong dong vai trd dao cat ¢6 dang rang la thanh rang vong do:
Z_ Z

Z;d — eén  _ con - N th:CD
cosqp cos90

PEé dam bao an khdp gitta banh det sinh va phai phai cé6 mai lién hé:

vong(Q,) - ——(Q,) (7.20)

Det sinh théi

Trén thuc t€ banh det sinh tudng tugng la thanh rang vong do dé khong cé sé Z
224
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dinh. Nén tuy thudc vao banh rang cén can gia cong dé tinh diéu chinh Zper sinh- D& dam bao
an khdp chinh xac cla cap banh rang cén thi ca hai banh rang nay déu phai dudc ché tao
trén cung mdt banh det sinh tLrOng tuong (nhu hinh7.23).
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Hinh 7.23 - Hai banh rang cén an khdp véi nhau trén co sd cla cling mét banh det sinh

M6i quan hé trong chuyén dong bao hinh (Q, va Q,) dudc xac dinh trén cd sd sé rang Z,
clia banh rang can gia cdng va sé rang Z, clia banh rang det .

Néu dat R, 1a ban kinh cla banh ring det va né bang chiéu dai dudng sinh L mit con
chia rang cla phéi, ta c6 thé viét:

R,= mZg val= N - _m<, (¢ - nlra goc dinh cla phdi)
2 sing 25|n(p
Ry=L—> MZg = m,zf
2 2sing
Dod:7,= 21 (7.21) -
sing

Nhu thé, sé rang Z, cla banh det phu thudc vao sd rang Z, va géc dinh ¢ clia phdi. S
rang cla banh det con cé thé xac dinh véi méi quaa hé khac. Theo hinh 7.23 ¢é :

Re=L = % +1p°
Nhung da biét :
Z
[, = mZ1 r, = mLo
2 2

Nén : 7= 242 +2,° - (7.22)

d day : Z, va Z, la s& rang cla hai banh rang can cat an khdp vdi banh det.

Trén thuc t€ banh det sinh tudng tugng cd goc & dinh la 2¢= 180° - 2y (banh rang gan
det), hay la ¢= 90° - y . Ban kinh clia banh rang gan det c6 thé tinh theo céng thirc (hinh
7.24):

R, = L. cosy
Va do dé:
7, = £1008Y (7.23)
sing
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Banh rang det

Hinh 7.24 — Vi tri tuong d6i gitfa phdi va banh rang gan det

Phuong phap dung hai dao bao thuc hién chuyén déng tinh tién khit hai khéng déng bd
dé cat banh rang con rang thing ndi trén 1a phucng phap cat rang chl yéu. Ngoai phuodng
phap bao, con ding hai dia phay dé tao rang thang trén banh rang con, van téc cat cla
phuang phap nay c6 thé cao han nén nang suat may cao hon phudng phap bao tir 2+4 lan.

7.5.2 Sd d6 két cau dong hoc may gia céng banh ring con ring thang.

Q;

& /) TN
iv r [\/{ :@9 IQZ :[

nC o P ~ — a S
~ I - “—~-T Phei N
O
|
(D
Gia dao
Dia phan d6 vS o

o— |
Cam

& S l

\|/

Is
Hinh 7.25 ~ S0 d6 két cu dong hoc may gia cdng banh rang con rang thang

Chuyén dong cla may gia7 céng. banh rang cén rang thang theo phuong phap bao hinh
thuong gém cé hai nhém chuyén déng tao hinh va mot nhém chuyén dong phan dé:

Nhém chuyé’p déng tao hinh thit nhat (Q, va Q,) la chuyén dong vong an khdp ciia phéi
trén banh rang gan det, dung dé hinh thanh dang rang.

Nhém chuyén déng tao hinh tht hai la nhém chuy@n déng thang tinh tién khir héi T cia
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dao. Nhém nay ding dé cat hét chiéu dai rang.

Nhom phan do thuang do cam diéu khién, ding dé cat hét toan bd rang trén chu vi cla
phéi.

So d6 két cau ddng hoc clia may gia cdng banh rang con rang thing trinh bay trén so do
hinh 7.25.

) Trong qua trinh hinh thanh dang rang, thit tu chuyén déng cla cac khau chap hanh trong
moi chu trinh cong tac dugc thé hién nhu trén hinh 7.26. O day, gia dao lac lu déng vai trd
cla banh rang gan det, mang dau dao vdi hai ludi cit a va b.

Hinh 7.26 - Chu trinh gia céng banh ring con rang thang
Vi tri 1: chuyén déng bao hinh (Q, Q,) hinh thanh va bat dau qua trinh an dao.
Vi tri 2: bat d4u gia céng rang thr nhat.
Vi tri 3: mét canh clia rang th nhat da gia cong xong.
Vi tri 4: canh th(t hai clia rang thr nhat da hinh thanh xong.
Vi tri 5: dau dao va phoi quay ngugc trd vé vi tri ban dau.
Vi tri 6: phdi ti€p tuc quay thém mot rang, thuc hién chuyén déng phan dé.

Lac nay chuyén déng tao‘hinh (Q, Q,) bi phan cach: gia dao khéng quay, u phdi lui ra va
chuyén dong Q, dudc thay béng chuyén dong phan dé Q,, phdi ti€p tuc quay thém 1 rang.
Chu ky gia cong mét rang dugce két thac. Sau do chuyén déng Q, dung. Chu trinh gia cong tir
vi tri 1+6 dugc lap lai.

Qua phan tich cé thé thdy mét chu trinh gia cédng clia may gia cong banh rang ¢én rang
thang thuc hién ba hanh trinh chuyén déng :

a. Hanh trinh céng tac:

Phai, dao thuc hién chuyén déng bao hinh (Q, Q,) va dao thuc hién chuyén dong thang
tinh ti€n khit h6i T. Hanh trinh nay thuc hién t vi tri 1+4 cta hinh 7.26. Trong thdi gian nay,

may gia cong xong mot rang. Chuyén déng cat got clia hai ludi dao bao rang cén dudc trinh
bay trén hinh 7.27.

b. Hanh trinh dao chiéu:
Hanh trinh nay thuc hién 4 vi tri thir 5, phdi va gia dao cling quay theo chiéu ngudc lai dé
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trG vé vi tri ban dau véi téc do clia (Q, va Q,") I16n han hoic bang téc d6 cong tac. Dé dao va

phéi khéng cham nhau, can cé chuyén dong chay dao s dé dua phéi rdi khoi dao. O nhiéy
may, trong hanh trinh dao chiéu thuc hién gia céng tinh rang vira dugc hinh thanh. Lidc d6
phdi va dao khong tach rdi nhau ma cung thuc hién chuyen dong bao hinh ngudgc chiéu (Q,’
Q,); cam diéu khién dua phdi tién sau thém vao dao dé cat mét lugng du nha.

c. Hanh trinh phan dé:

Cudi hanh trinh chay khéng, phdi nhan chuyén dong vong phu thém Q, dé phan do.
Hanh trinh nay tuang ing vai vi tri 6, hinh 7.26.

1” ML

Hinh 7.27 - a) Hoat déng cla hai ludi cat khi bao rang cén; b) Hinh dang chung cla Iugi cat

Sau khi xac dinh r6 chu trinh gia cong clla may, mdi lién-hé chuyén dong clia may dudc
thuc hién qua cac xich:

- Méi lién hé gitra truc mang phi va truc chinh clia gia dao ¢ U thuc hién chuyén dong
bao hinh (Q, va Q,) dé hinh thanh dang rang dugc goi la xich bao hinh. Chac diéu chinh clia
nd lai,. Xich nay di qua cd cau vi sai VS dé té hdp chuyén déng.

- M&i lién hé gitra dao va gia dao lic lu dé& tao hinh dang rang trén suét chiéu dai dudc
thuc hiép nhd chac van téc cat i, qua sdng truot clia ban dao va gia dao, hdp thanh chuyén
déng thang tinh tién khit hoi T. ‘

- M@i lién hé gilra dia phan dd va truc mang phéi dé hinh thanh dang rang trén toan bd
chu vi cla phdi, dudc thuc hién qua co cau vi sai vdi chac phan do Iy dé hdp thanh chuyén
déng phan do Q.

- Xich chay dao vdi chac diéu chinh i; xac dinh chu ky gia cdng 1 rang trén cd sd lua
chon ché& dd cat, véi viéc dam bao cam dleu khién quay 1 vong.

Tly theo vi tri tuang déi gitra perdng chuyén déng clia dao cit va duédng sinh mat con
chia rang clia phdi, rdng cat dudc c6 nhiing dang khac nhau sau:

+ Néu perdng chuyén déng tinh ti€n khir héi clia dao cét song song v&i dudng sinh mat
cdn chia rang cta phai thi rang cat dudc trén banh can sé la rang thang.

+ Néu phu’dng chuyén dong nay tao thanh vdi dudng sinh mot goc thi rang cat dudc sé Ia
rang ti€p tuyén (hinh dang loai rang nay la qua do gilta rang thang va rang cong).
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+ Néu thay dao chuyén dong tinh tién khir héi bang mét dao c6 chuyén déng vong quay
quanh truc tdm ctia né thi rang cit dudc sé 1a rang cong.

7.5.3 May bao banh rang ¢én ring thang 526

_ I\{Iéy gia} cé‘ng réng con 526 |a may bao banh ré’ng cdn rang théng nlra tu déng, dung dé
gia cong thd va tinh cac loai banh rang c¢én rang thang. Hinh dang chung cla may 526 dudc
trinh bay trén hinh 7.28a.

Hinh 7.28a — Hinh dang chung clia may bao banh rang cén rang thang 526

Tinh n&ng kY thuat chil yéu clia may bao rang cén rang thang

- Pudng kinh banh rang c6 thé gia céng :$20 =+ 610 mm.
- Médun cé thé cat ‘m=1=8mm.
- 84 rang cé thé cat trén phoi :Z =10 = 200.

- Chiéu dai 16n nhat clla banh rang gia céng  : 90 mm.
(Tuong (ng vdi chiéu dai nay, dudng sinh clia hinh cén chia réng cé d6 daila 305 mm).
- S6 hanh trinh kép trong mét phut cladao  : n =54 + 470 htk/ph,

- Thoi gian gia cong 1 réng t=76+865s.
- Bdng co dan déng chinh N = 3 kW, n = 1450 vg/ph.
- Trong lugng may - 8000 KG.

Sd d6 ddéng may bao banh rang con rang thdng 526 dudc trinh bay trén hinh 7.28b.
Chuyén dong tao hinh clla may gom cac xich truyén dong sau: xich chuyén déng chinh, xich
phan dé, xich bao hinh, xich chay dao va xich quay gia dao.
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Hinh 7.28b — So dd dong may bao banh rang con rang thing 526

Cac chu ky lam viéc tu dong cla may bao banh rang coén rang thang 526 déu do cam
thung A va B diéu khién:

- Cam A diing dé diéu khién bé ly hdp L, thuc hién dao chiéu cla gia dao va phéi trong
hanh trinh thuan va nghich. Ngoai ra, cam A con dung dé dong ma bd ly hop L, clia dia phan
do 1ap trén vé hop vi sai dé thuc hién chuyén déng phan dé.

- Cam B dling dé diéu khién phéi rdi khdi dao trudc khi thuc hién chuyén dong phan do,
déng thdi dua phoéi d&€n gan dao khi chuyén déng phan dd két thac.

May cé thé gia cong theo hai cach: chi gia céng thd sau dé gia céng tinh; hodc cat tho va
tinh néi tiép nhau; khi quay thuan: cat thé, khi quay nghich: cat tinh.

Cac chu ky lam viéc ctia may dudc thuc hién nhu sau: khi gia cdng xong mét rang, cam
thing B dua u phdi roi khdi dao; cam thing A déng bd ly hap L, sang trai, dao va phéi quay
ngugc Ve vi tri ban dau, sau dé nd déng bo ly hop L, vao dia phan dé C. Sau 1 vong quay
clia dia phan do, cam A lai md ly hop L,, chuyén déng phan dé két thic va cam thung B dua

ph0| tdi dao. Sau d6 cam thung A dong bé ly hgp L, sang phai, gia dao va phdi nhan dudc
Chuyen dong thuan de cat rang tiép theo.

Toan bd chu ky tu dong dugc thuc hién khi cac cam quay 1 vong.
1/ Xich chuyén déng chinh (xich t6c d6 cat)

Xich chuyen ddéng chinh ¢4 nhiém vu bién doi chuyén dong quay tron cla dong cd dién
thanh chuyén dong tinh tién khi hdi clia dao cat: n (htk/ph).

Chuyen dong tinh tién kh hoi dude thuc hién nha dia bién (1) 13p trén truc V va thanh
truyén (3) lam cho dia bién (2) chuyén dong lac, dao tinh tién khir hdi trén sdng trugt cla ban
dao. Mbi vong quay clia dia bién (1) sé thuc hién 1 hanh trinh kép cda dao (hinh 7. 28).

Xich téc do cat dudc truyén tir dong cd dién D, ¢6 cong suat N,= 3 kW, n,= 1450 vg/ph,

. v g . 15 C e . :
qua cap banh rang con = truc T — hai ¢ap banh rang con 2—52—5 - truc TIT — chac diéu
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o ERPRR F= . . : .
chinh téc d6 B IV — cap banh rang con % - truc V - dia bién (1) — thanh truyén (3) - dia
bién (2) — dao xoc.
Phudng trinh truyén déng cla xich nay la:

15 25 25 A 19
ng(1450). — .22 22 22 ¥ = 1 (htk/ph).
o )452525543 (htk/ph)

Tur day cb codng thirc diéu chinh xich tac do cat:

= (7.24)

Trong do:
n — s6 hanh trinh kép cla dao xoc
A+B=72

Vi cac bd banh rang thay thé clla may co thé diéu chinh dudc 15 cdp téc do tir n=
54:470 htkiph.
Néu van toc cdt 1a v (m/ph), méi quan hé clia né véi hanh trinh kép nhu sau:

1000v
n =
21

- 5’00% (htk/ph) (7.25)

Trong do:
| — chiéu dai hanh trinh ctia dao (mm), /=b + (5 =+ 7) mm.
b — chiéu dai cGa phéi (mm).
2/ Xich chuyén déng phén dé

Xich phan do dung dé thuc hién chuyén dong phan do khi gia céng réng ké tiép. Chuyén
doéng phan do dugc thuc hién khi dia phan dé (vo cd cau vi sai) quay 1 vong, khi dé phéi quay
qua goc Ung vai 1 rang. Do dé lugng di déng tinh toan la:

1 vong quay cua dia phan d6 —» Zl vong quay cua phoi. (7.26)
f
Xich phan dé bét dau tir dia phan dd C &n khdp vdi vo clla ¢ cau vi sai — ¢d cau vi sai i,
. . 32 26 26 A 4a 87 C2 . y A
- V- ap banh ra — . —.— - chac phan d6 —=.—= - cap banh rang cbn
truc X ba cap banh rang con 24 26" 26 ac p by dy Ap g

36 , , .1 v
— - { t — banh vit — - truc mang phdi.
og eV 120 gp

Phuang trinh xich truyén dong sé la :

=225 - %) (7.27)
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3/ Xich chuyén déng bao hinh

Xich nay ding dé& hinh thanh dang réng tudng (ng vdi chuyén déng cla gia dao (banh
rang gan det) va clia phdi vdi lugng di déng tinh toan la:

1 vdng quay cla gia dao —» %d— vong quay cla phoi. (7.28)

f
. . , . oL . . 120 :
Xich bao hinh dudc thuc hién tir gia dao qua co cdu banh vit — truc vit - cap banh

rang coén g—g - truc XIII — chac bao hinh —S% - truc XIV — co cau vi sai i,, — XV — ba cédp

banh rang con 2—2 26 g‘i - chac phan dé 92 ©2

—£ £ - cap banh rang con 32 truc vit — banh
4 2626 by dj 24

.1
vit —— - truc mang phdi.
120 ) gp

Phuong trinh truyén ddng cla xich nay la:

1vc‘3ng1—2—0-2£§£ 322626a202§ 1 _ <44
77 20 d 242626 by dy 247120  Zy
Néu lay chac phan do a2 L2 - 20 va thay Z, _ ZiCosy , ¢d cdng thic diéu chinh xich
by, dy  Z4 sing'

bao hinh nhu sau:

ac _Z,cosy

= === — (7.29)
bd 75sing

Trong do:
- gbc chan rang.
- goc nlra dinh coén.

Géc chan rang y cla chi tiét gia cong 1a gbéc nhd nén cosy = 1. Do d6 chac bao hinh ¢
thé tinh vdi cong thic gan dung nhu sau:
-ac__ &

“ bd 75sing

(7.30)

Sai s6 clia cong thic nay khong anh hudng dén chat lugng cla chi tiét gia cong.
4/ Xich chuyén ddéng chay dao

Xich chay dao dung dé xac dinh thdi gian cla chu ky gia ¢éng 1 rang, titc 1a bao dam
hinh thanh 1 rang trong thdi gian nhanh hay cham, quyét dinh nang suat gia cong.

Khi cam A quay 1 vong thi gia cong xong 1 rang. Vay thai gian gia cdng 1 rang nhanh

hay cham E tuy thudc vao s6 vong quay cla cam A nhanh hay cham. Néu dat thdi gian can
thiét dé gia céng xong 1 rang la t, (s) thi trong thdi gian nay cam thing A quay 1 vong va truc

Oty

dong co dién sé quay vong. Do d6 lugng di dong tinh toan ctia xich chay dao 1a :

1450t
60

vong quay clia déng cd dién — 1 vong quay cia cam A, (7.31)
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Xich phan dé do do6 bat ddu tir déng co dién co n,= 1450vg/ph, qua cap banh rang cén
5 aq C ,
— - chac chay dao Rk i R cap banh rang con LI truc VII — truc vit — banh vit 2 va
45 1 dq 45
cudi cling 1a truc phan phéi mang cam thing A.

Phudng trinh xich truyén dong-chay dao nhu sau:

1450ty 15 a4 ¢4 15 2
60 45 by dq 45 34
Va cdng thirc diéu chinh:
by d4 t4
@) day: tri s t, ¢d G trong so tay ché do cat, t,=7,6 + 86,5s.

Tri 6 t, khédng néi Ién ludng chay dao thuc té 1a bao nhiéu. Do dé ludng chay dao thuc té
cé thé lay la lugng di dong s, trén cung tron chia rang clda phdi (hodc cla banh rang gan det)
khi dao thuc hién 1 hanh trinh kép. Trong trudng hdp nay, ludng di dong tinh toan cla xich
chay dao la:

1 hanh trinh kép cla dao — s, (mm/htk) lugng di dong cla phdi. (7.33)

Khi dao thuc hién 1 hanh trinh kép tic [a truc V quay 1 vong thi phuong trinh truyén dong
c6 thé viét la:

43 A 25 25 a3 ¢4 15 42 e 45 a c 32 26 26 ap c» 36 1

vg— —— — — ——— = — = — 55— n.m.Z, = s,(mm/htk).
19°B 25 25 by dy 45 42 f 36 b'd 24 26 26 b, d, '24°120°

(7.34)

N&U cac chac diéu chinh khac da biét thi chac phan dé 2—:3—1 xac dinh dudc.
5/ Xich chuyén déng quay gid dao

Xich nay dung dé thuc hién chuyén dong lac Iu (hanh trinh thuan va nghich) cla gia dao
quanh truc di qua dinh cén cla phoi.

Khi cam thung A quay 1 vong thi hinh thanh xong 1 rang, tic 1a gdm hanh trinh thuan va
hanh trinh nghich. G may 526 thdi gian can cho hanh trinh thuan va hanh trinh nghich bang
42 38 32}

nhau, vi ty sé truyén & cd cau dao chiéu bang nhau
42 3238

thuan nghich
Do d6 néu trong hanh trinh thuan (cling nhu hanh trinh nghich) gia dao quay mét goc 0°
thi luc d6 cam thung A da quay —;— vong. Khi cam thung A quay % vong, qua cd cau banh vit

34 ' A2 38 32 1 34 42
— truc vit — va cap banh rdng — (hoac thi truc XI phai quay: —vg.—.— =
AC VIt va b 9 4, (hodc =525 phatquay. sv8- 71

=1?7véng, nhung vi trong mot 1an dao chiéu, truc XI bi mat di g vong, nén thuc t& nd chi

e e AT - &
quay 17 5. 23 vong. Vi thé, khi gia dao quay mét gdc 0°, tire 1a

2 6 3 360°

vong thi truc X1
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quay dudgc ? vong. Cho nén lugng di ddng tinh toan cla xich quay gia dao co thé viét:

0

vong quay cua gia dao. (7.35)

23 . )
— vong quay cua truc XI
3 g quay ’ - 00

. . e . i
Phuang trinh truyén dong dudc thuc hién tir truc XI — chac quay gia dao i banh rang
tru 45 truc XIIl — banh rang con 20 va truc vit — banh vit 1 lam quay gia dao:
- 36 ' 25 ' 120

2 e 45 20 1 8°

—vg.—.—=.=. = (7.36)
3 f 36 25 120 360°
va cong thirc diéu chinh:
0
e_ 0 (7.37)
f 23°
Trong do: et+f=72.

Géc quay cla gia dao c6 thé xac dinh bang cac cong thic kinh nghiém nhu sau:

- P&i véi banh rang c6 goc an khdp a= 20°:

09 =1 ,42[w - O,8]sin 20 | (7.38)
f
- P&i véi banh réng c6 géc an khép o= 15°%
60 = 1,42[w— O,4Jsin 20 (7.39)
i

O ca hai cong thirc: k 12 ty s8 gilta chiéu cao chan rang va médun (k= —'l).
m

6/ Co cau dic biét
a. Co cdu ban dao
Ban dao la bd phan may quan trong clla may bao rang cén gg‘im mot sd ¢d cau bién — tay
quay, ban trugt dé bién chuyén déng vong thanh chuyén déng thang tinh tién kh( hoi.
Nguyén ly lam viéc clia ban dao dudc trinh bay trén hinh 7.29.
Khi dia bién (1) quay trbq, thanh truyén (3) sé lam cho dia bién (2) 14¢ v quanh tam O,
dua dao bao tinh tién khit hdi trén séng trugt (4) cla ban dao. Hai ludi dao khéng chuyén

déng dong bd ma mét 1udi [am viéc va mot Iudi chay khéng. Do dé tai trong clia may dudc
phan bé déu.

Cac song trugt (4) dudc 1ap trén ban dao lac Iu va tao thanh mét goc 28°. Khi gia ¢cong
thd cé thé 1ay:

57.296(° + h,tga)

8° = + A3° (7.40)

Trong do:
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s, — bé day rang trén vong tron chia rang 1dn nhat (mm).
h, — chiéu cao rang (mm).

o - goc &n khép rang.

L — chiéu dai dudng sinh mét con chia rang (mm).

A8® — gbc phu thém dé dam bao lugng du cho gia cong tinh.

57,206 2%
AS® = -
L
ASO < . ~ A o o s g ar
> ludng du cat tinh trén mét méat rang, co thé lay AS; = 0,5+1 mm.

Sdéng truot 4

Gia dao
Séng trugt 4
Hinh 7.29 — So d6 nguyén Iy lam viéc clia ban dao may bao rang 526
Khi gia cong tinh, dung céng thic sau day:

57,296(87" + h,tga)

5= — 7.41
3 (7.41)

b. Co cdu di déng va diéu chinh phéi

Phdi 14p trén ban truct va khi can dudc dua vao va IUi ra khdi dao. Biéu khién qua trinh
nay nhd cam thang B (trén sd do ddng hinh 7.28) va cd cau thuc hién lugng di déng dudc
trinh bay trén hinh 7.28 b) bén phai so dé dong.

Cam B cb hai ranh: ranh a di déng phéi dé cét thé va rénh b dé ¢t tinh. Tudng (ing vdi
mdi réanh c6 cac con lan (4) dé truyén chuyén ddng dén thanh (5). Thanh (5) c6 thé quay
quanh chét (6) ¢ dinh trong than may. Trong ranh cla thanh (5) 1&p vit me (7) d& c6 thé di
déng than (8). Trén than (8) |ap ban trugt (9) véi buldng (10). Nhu thé, khi cam B di dong
thanh (5) thi ban truct (9) sé& mang phdi dén gan hodc xa dao cét.

Khi gia cong tinh, cam dua ban trugt dén gai ti §1 1) va c& dinh tai vi tri d6 dé gia céng.
Khi can dua ban truct ra xa dao hon nua (nhu khi lap pnai), ta ndi cac bulong (10) va dung
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tay quay (12) dé di ddng ban truot.

Khi ban trugt cham géi ti (11) ciing la ldc dinh cén O, cla phéi tring voi tam O cﬁa may,
tlrc 1a tdm cla banh gan det (gia dao) ma hudng chuyén dong clia mii dao cat phai di qua

(hinh 7.30).

Trén may 526 cd cd cau di dong phdi theo doc truc va cé cac vach khéc d6 dé diéu chinh
vi tri truc mang phdi. Géc truc y mang phéi can diéu chinh:

Y=¢p,-v

G day, ¢, co thé tinh tir tge,= Z—f vai.

2
Z, — banh rang an khdp véi banh rang can
cat.

7.6 MAY GIA CONG BANH RANG CON
RANG CONG

Banh r&ng c6én rang cong c6 uu diém han
banh rang cén rang thang 1a chuyén dong
ém, khéng on, két cdu chat ché, do dé chiu
dudc tai trong 18n hon khi ciing kich thudc.

N&m 1905, chiéc may gia cdng banh rang
con rang cong dau tién xuat hién & trién 1am
Paris. Trong quéa trinh phat trién, nhiéu
nguyén ly gia céng da dudc nghién ctu va
trén co sd do, ngudi ta da ché tao nhiéu loai
may gia cdng banh rang c¢én rang cong khac
nhau.

7.6.1 Nguyén ly gia cong banh rang coén
rang cong

(7.42)
2
|\ 4)0 10° 20° /
|
i /
T %
’ 60°
| \’ / 70
8
i |
_ . {
o‘ 0, ]

Hinh 7.31 - Sa d6 nguyén ly hinh thanh dang réng cong.
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Su khac nhau co ban gIU’a banh rang con rang thing va banh rang con rang cong la
dang rang theo chiéu dai: thing va cong. Do d6 vé nguyén ly gia cong giira hai loai chi khac
nhau & phuang phap tao dang rang theo chiéu dai.

Nguyén ly gia cdng banh rang con rang cong cb hai phan:

a. Nguyén ly tao hinh than khai giéng nhu d banh rang con rang thang: nhac lai chuyén
dong an khdp gitta cap banh rang con va banh rang gan det.

b. Nguyen ly tao dang rang theo chiéu dai, tic 1a phudng phap tao ra dang rang theo
chiéu dai cha banh rang gan det, dé né an khdp vdi phoi va cat ra rang cong trén phoi.

Nguyeén ly tdng quat tao ra rang dao trén banh gan det theo so dd & hinh 7.31.

Ding cac manh dao (1) lap thanh dau dao va cho chuyén déng quay vong quanh tadm
O,. Tam O, nam trén banh réng gan det (2) va né co thé di dong trén banh gan det bang
cach dé mét vong tron cé ban kinh r clia dau dao, 18n khdng trugt trén mdt vong tron nao do
cc") ban kinh R cla banh gan det. Ban kinh r co thé thay déi tir 0=co. Trén cd sd do, cac ludi
cat clla manh dao (1) sé hinh thanh cac dang réng trén banh ring gan det nhu sau:

- Néu r = 0, tc 1a ban kinh lan cla dau dao trd thanh mot diém, dau dao khong thé lan
trén banh rang gan det, dang rang hinh thanh |a cung tron ¢6 ban kinh R,. Dang rang nay
dudc goi la rang cong Gleason.

- Néu r = o, tlc |a dau dao tron bién thanh thanh rang, 1an trén banh rang gan det. Dang
rang la dudng than khai va dudc goi la rang cong Klingelnberg.

- Néu 0 < r < o, tdc la hinh thanh vong tron 1an clia dau dao. Dang rang dudc hinh thanh
la duang cong Xicloid. Mét doan clia dudng cong nay la dudng cong cla rang. Néu vong tron
cé ban kinh r 1an khéng trudt trén mat ngoai vong tron R cla banh rang gan det (nhu trén
hinh 7.31) thi dang rang hinh thanh s$é la dudng cong epixicloid. Néu vong tron r 1an trén mat
trong vong tron R, dudng cong hinh thanh sé la dudng cong hypoxicloid.

- Né’u\sé’ rang ctla dau dao Z,= 1 thi sau méi vong quay cla dau dao, phdi phai quay qua
1 rang. Bau dao nay goi la dau dao Mammano.

- Néu Z, > 1 thi mdi vong quay ctia dau dao sé& gia cong nhiéu rang. Dau dao loai nay
dudc goi la dau dao Oerlikon.

7.6.2 May gia cong banh rang con rang cong Gleason
1/ Pdc diém cua qud trinh gia céng:

Pudng cong Gleason dudc hlnh thanh véi dau dao (1) cé tam O, vdi ban kinh R,. Dau
dao dudc 1dp trén banh rang gan det (2) va co thé quay xung quanh truc clla né6 dé hinh
thanh dang rang trén banh rang gan det. Phéi (3) 1an trén banh rang gan det dudc va chép lai
dang réng trén cung ab. Ban kinh clia dudng cong Gleason chinh la ban kinh R, clia dau dao
(hinh 7.32a).

Hinh 7.32b trinh bay vi tri tuong déi clia cac khau chap hanh hinh thanh rang cong. Banh
rang gan det chinh la gia dao (2) trén dé 13p dau dao (1). Binh cla cac manh dao (4) can
phai di qua mat cén chan rang clia ph0| (3). D& thuc hién diéu dd phai dieu chinh truc phoi
tao thanh véi bé mat chuyén déng clia dinh manh dao vdi goc . Tam clia méy 1a diém O,
tc 1a diém cat cha truc gia dao va truc phoi.

May gia cong dudng cong Gleason lam viéc theo ché& dd phan dé gian doan, gia céng
tiing rang, nang suat thap.

P& ‘hinh thanh dang rang cung tron noi trén, may Gleason can thuc hién cac chuyén
doéng sau:
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- Chuyén déng chinh quay tron Q clia dau dao quanh tam O,.
- Chuyén déng bao hinh (Q, Q,) gilta gia dao va phéi dé hinh thanh dang rang.
- Chuyén dong phan dé Q, quay phdi, dé gia cong rang ké tiép.

a) b)
Hinh 7.32 — Sa d6 gia cong rang Gleason

2/ So dé két cdu déng hoc may phay banh rdang cén rang cong

" Trong gia c6ng banh rang cén rang cong Gleason, gia dao thuc hién chuyén déng quay
vong Q,, phdi thuc hién chuyén dong quay vong Q, dong thdi dau dao quay vong Q xung
quanh tam truc clia nd vdi van téc cat V.

Pau dao

ly
. TN
OC <

Is

P
<<

Truc PP

(D

Hinh 7.33 — So d6 két cdu dong hoc may phay rang cong 528C
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~ M®6i quan hé giita cac chuyén dong tao hinh bé mat rang cong dudc trinh bay trén so do
két cau déng hoc hinh 7.33. Cac chu ky lam viéc dudc thuc hién nhu sau :

Sau khi gia cong xong 1 ranh rang, phai Iti khdi dau dao, gia dao thurc hién chuyén dong
dao chiéu Q, vé vj tri ban dau. Luc dé phsi van chuyén ddng theo hudng cli vdi Q,, dao van
chuyén dong vong Q.

Khi phdi Ui khdi d&u dao, chuyén dong bao hinh (Q, Q,) bi phan thanh hai chuyén dong:
1- chuy&n ddng phu déo chiéu Q, d€ dua gia dao vé vj tri ban dau; 2- chuyén déng Q, khi da
dao chiéu xong.

Sau d6, phéi tién téi dau dao, chuyén dong bao hinh (Q, Q,) dudc khéi phuc dé gia cong
mot rang khac. Vi khi gia dao quay ngudc vé vi tri ban dau vdi chuyén déng Q,, phdi van
quay lién tuc nén chiéc rang bat dau cat khong phai la rang ké tiép theo rang vira dugc gia
cdng ma cach dé mot sé rang Z..

7.6.3. So d6 dong may phay banh ring ring cong 528C
May phay banh r&ng rdng cong 528C |14 may thuc hién nguyén ly cét rang Gleason do
Lién X6 ché tao, diing dé gia cdng thé va tinh rang cong cé dang cung tron. May cé thé gia

cong theo phudng phap bao hinh va chez hinh. Hinh dang chung cia may 528C dudc trinh
bay trén hinh 7.34a.

Hinh 7.34a — Hinh dang chung clla may 528C

Tinh nang ky thuat chd y&u clia may phay banh rang rang cong 528C :
- Dudng kinh 16n nhat & vong tron phan do cda banh réng gia céng : ¢800 mm.

- M&dun 18n nhat ‘m =15 mm.
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- S8 rang cb thé gia cong: 4 + 100.

- Chiéu dai I6n nhat clia dudng sinh mat con gia cong  : 420 mm.

- 86 vdng quay cta dau dao 'n =21+ 300 vg/ph.

- Thai gian gia cdng mot rang 't,=75+240s.

- Bong co dan doéng chinh N = 10 kW, n = 3000 vg/ph.
- Dong cd dan déng hé thuy luc  : N = 2,2 kW; n = 1500 vg/ph.
- Trong lugng may 1 14200 kG.

Sa d6 dong clia may phay réang cong 528C dugdc trinh'béy trén hinh 7.34b. l}/léy"5289 co
ba nhém chuyén dong: hai nhém dung dé hinh thanh dang rang va mét nhom dé phan do.

\ 45° / ¥ vong. 24 rang

Toan véng: 240 rang

N= 10kW

% vong: 210 ran
n1=3000vg/oh % vong g

87 Toan vong: 144 rang

s vong: 126 réng

I
~19 l ! /ij<
Truc phoi | L' - —3L0— 17— —W
\{! X 7 l " d1 i
! AR— 1121 |2 b |
H ["25 VIl |
| j ] i] _/31
I L ' _:lbé '
“J :
R A |
] % }
{ 26 [
L
Y 108 l
l— — . — 20— ————————————————————————————————————————— —J

Hinh 7.34b — So d6 ddng may phay banh rang c¢on rang cong 528C.
- Nhém hinh thanh dang rang trén chiéu dai la nhém chuyén déng dan gian dé thuc
hién chuyén déng chinh Q cla dau dao. Chac diéu chinh nhém nay la i,.

- Nhém bao hinh (nhém hinh thanh dang rang) la nhém chuyén déng tao hinh phiic tap,
diing dé thuc hién mai lién hé chuyén déng gilra gia dao va phéi, tic 1a thuc hién chuyén
doéng bao hinh (Q, Q,). Chac diéu chinh bao hinh la i,.

Muén cho gia dao quay tron véi van téc khéng déu (dé gia cong banh ring c6 dinh va
chan can cét vat) thi dung thém xich bd sung i,

- Nhém chuyén dong phan dé thuc hién chuyén déng vong don gian dé phan do gilia
truc phan phdi PP va phai. Khi truc phan phéi quay 1 vong thi cat xong 1 riang va tuan hoan
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phan d6 xong. Chac diéu chinh phan dé la i,.

Banh rang t6 hgp ding dé ddo chiéu gi4 dao ma khong can cét xich truyén dong. May
528C khdng c6 co cau tong hgp chuyén dong (co cau vi sai), khdng cé dia phan do riéng ré
nén dé chinh xac phan do kha cao.

1/ Xich chuyén déng chinh (xich téc dg ):
Xich nay thuc hién tr dong cd dién D, c6 N,= 10 kW va n,= 3000 vg/ph, qua cap banh

- 16 g ) . . c .
rang tru v — truc 1 —» cap banh rang con g — chac téc doé E.E — truc Il — cap banh

9 40 y . N y . s . )
rang tru 20 — truc 1lT — cap banh rang tru an khdp trong g va cudi cung la truc chinh
mang dao IV.Phudng trinh truyén ddng cla xich nay la;

16 27 40 . s an
000.— <L 2 ¢ 19 Ny (86 VONg quay cua dau dao).

(7.43)
2/ Xich chuyén déng phan d¢

Xich phan dé dudc thuc hién ti truc phan phéi PP (cam thung) — banh vit — truc vit %

— hai cap banh rang tru é—g% — truc V — cap banh rang tru — cap banh rang cén — truc
VI — ba cap banh rang cén — truc VIII — chac phan dé — cap banh rang céon — truc [X —
cap banh rang cén — truc vit — banh vit va cudi clng la truc phéi X.

Chuyén doéng phan do dudc thuc hién khi truc phan phdi PP quay 1 vong va khi d6 phoi
sé quay di Z, rang. Do d6 lugng di déng tinh toan cta xich phan do la :

1 vong quay cua truc phan phéi — 5— vong quay cda phoi. (7.44)
f

Phuong trinh truyén dong 1a:

6 25 28 29 1 Z

2 63746 40302626 25 b, d, 30 29 112  Z,

Tur day c6 cong thic diéu chinh:

Tri s6 Z, can phai 1 s6 nguyén gan nhat ma sé Z, ¢ thé chia hét.

3/ Xich chuyén déng bao hinh

Xich bao hinh ding dé hinh thanh dang rang, tic la thuc hién chuyén dong tuong déi
gilta gia dao (banh rang det) va phéi vdi lugng di déng tinh toan :

1 vong quay cua gia dao — Ed— vong quay cua phdéi. (7.46)
f
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Xich bao hinh bat dau tir gia dao — banh vit —~ truc vit 1—52)—0— -— truc XI — cap banh rang

o

42 y y
con = truc X1 — chac bao hinh 3—23—2— — bo ly hagp L, dbng sang phai — cap banh
2 Y2 :

w 30 . P a7 7 ’
rang tru 30 — banh rang Z= 23 an khdp véi vanh ngoai clla banh rang to hgp cho ty s

~ 23 . 9 » a7 o Vi s P o 2 af
truyén 370 — vong 240 rang cla banh rang té hdp an khdp vai banh rang Z= 16 cho ty sé

truyén 214—60 N cap banh rang con % — cap banh rang tru % — truc V — va tur day di dén
phéi giéng nhu & xich phan d6.
Phuong trinh truyén ddng clia nd 1a :
150 42 ap; cp 30 23 240 32 60 50 24 26 26 25 a1 c1 28 29 1 _ Z4

vong.— —. & ¢ — — - — —~— - = . — — — ==
g 2 50 by, dy 30 270 16 16 46 40 30 26 26 25 by dq 30 29 112  Z;
_ay ¢y _2Z . s o gin s
Theo cbng thirc (7.45) »i,= —.— = thi c6 céng thic diéu chinh :
by d4 Z,
L =32C2 222724 (7.47)

Né&u khi hinh thanh rang, phéi quay mot goc 0, va truc phan phéi PP quay mot gac §, thi
c6 thé viét phuong trinh can bang t truc phan phdi dén phdi nhu sau:
51 72 70 69 50 24 26 26 25 aq cq 28 29 1 04

T B Al ekt ik M - AL 4 7.48
360 2 63 46 40 3026 26 25 by d; 3029 112 360 (7.48)

NE&u thay a1 31 = — vao phuang trinh (7.48) sé dudc
| IR f
61Z_d =0,
f
Suyra: = —01—.2,
81

Goc quay cua truc phan phdi trong thdi gian hinh thanh dang rang (hanh trinh thuan)
thuang 1y §,= 160°. Do d6 :
Z

Z= 20
= et 0 (7.49)

3 day: 0, tinh bang do.
Vdi cdng thirc nay, xac dinh dudc tri s6 Z, va cb thé tién hanh diéu chinh xich bao hinh.
.1 4/ Xich chuyén déng chay dao

Lugng chay dao cla may 528C biéu thj bang thdi gian cta hanh trinh cbng tac t.(s) dudc
thuc hién bang cam trén truc PP.

Do 16n cua géc quay gia dao theo hai chiéu khéng thé thay déi dugc vi né dugc cé dinh d
banh réng t8 hdp (hanh trinh thuan: khi Z,; &n khdp vdi vanh co 240 rang, va hanh trinh
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nghich khi Z,; an khdp vdi vanh cé 144 rang).

Géc quay clia gia dao khong thé thay ddi nén trong trusng hdp khéng diing hét toan bd
goc quay theo mét chiéu thi sau khi gia cdng xong 1 réng, cam & truc phan phdi PP déng bd
ly hop ma sat L, 1&n trén dé thuc hién hanh trinh nhanh. Gia dao sé& quay vdi van téc cao hon,
cling chiéu dé két thic goc quay con lai.

Vi van téc quay cla truc phan phéi cé thé thay déi (nhung chiéu quay khong thay ddi)
cho nén trong mot chu trinh gia cdng, truc phan phéi sé quay cham dé céng tac vdi goc §, va
quay nhanh dé chay khong vdi goc 8, (goc &, cé thé 1ay trong pham vi 120+180°).

Néu thdi gian ding cho hanh trinh cdng tac 1a t. thi vdi thdi gian nay, dong co dién sé

quay 80 € vong. Trong thdi gian nay, truc phan phdi quay §,°, tic la 3260 vong. Do d6,

lugng di déng tinh toan cla xich chay dao la:

3000.t. . o B 3 . ) .
© vong quay cla déng cd dién — 32‘0 vong quay cua truc phan phoi. (7.50)

60 0
Xich chay dao dudc thuc hién tir déng ca dién B, ¢d n,=3000 vg/ph — qua cap banh rang
16 . ,
tru — — truc | — chac chay dao a3 &3 _ cap banh rang tru 22 _ dong ly hgp L, xudng dudi
64 by di 58

-~ cap banh rang cén g% — truc XIII - cap banh rang cén i—o — truc V — hai cap banh rang

46 6 . , . . .
tru —6—3 — truc vit — banh vit 2 lam quay truc phan phéi PP.
69 70 72

Phuang trinh truyén dong la:
30004, 16 a3 c3 22 20 20 46 63 2 _

60 64 by dy 58 24 4069 70 72  360°

Tir day co6 cong thie diéu chinh khi ldy 6,= 160°.
=33 %3 (7.51)

5/ Xich chuyén déng chay dao nhanh

Dé& chay nhanh, tic |a cam thung trén truc PP quay nhanh trong hanh trinh chay khang,
ly hop L, can déng lén trén dé xich quay truc PP di tat qua cap banh rang, tranh chac diéu
chinh i,. Xich chay nhanh bat dau tir dong cd B, tic la:

Tu day tinh dudc s8 vong quay cua truc PP khi chay nhanh :
Nee = 5,5 vag/ph.

.o 2000 s
Trong hanh trinh chay khéng, truc PP quay goc §,= 200°, tirc la 20 5 vong. Do do thai
360
gian chay khéng :
60s 200 g
t,= —.— =6 (s/ran
k 5 360 ( d)
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6/ Xich chuyén déng bd sung

Xich b8 sung dung dé thuc hién chuyén dong vong khéng déu clia gia dao khl gia cong
nhung banh rang nho c6 hinh dang dac biét dé an khdp vdi banh rang |8n rang thang, hoac
khi gia cdng nhiing rang c6 dinh va chan can phai cat vat.

Chuyén déng khong déu clia gid dao dudc thuc hién do su di dong hudng truc cla truc
vit hai dau méi trén gia dao (cap truyén dong 1_56)' Di déng huéng truc cla truc vit do'cd ciu
léch tdm trén banh vit 60 truyén tai. Chuyén ddng vong cla banh vit c6 cd cau léch tam duoc

thuc hién ti truc XI — qua ba banh rang cén 2—2%(2—) — chac b8 sung i, = 2—4%4- — cap banh

4 Y4
y ) - . . . 2
rang con — —truc XIV — c¢d cau truc vit — banh vit —.
30 60
Néu dung phuong phap chép hinh theo hinh dang clia dao dé gia céng thi dao can phai

an dao theo hudng kinh va phan dé tién hanh gia céng tirng rang k€ ti€p ch khéng phai qua
Z rang. Trudng hdp nay cho nang suat cao hon.

Khi diing phuong phap chép hinh, nhom khuyéch dai 8 gan chac bao hinh i, can thay cap
banh rang % bang cap % (dong ly hop L, sang trai); thay cap banh rang % trong khai

banh rang di trugt bang cap % Lic nay, khi ti€n hanh phan dd thi truc phan phdi quay

1 vong — phdi quay di 1 rang, tic la Zi vong phdi. Do dé chac diéu chinh xich phan do
f
trong cang thitc (7.44) sé dudc thay bang:

=218 19 (7.52)
by di  Z;
Cong thic (7.47) dudc thay bang
27
=32 £2 - 25d ' (7.53)
b, dy 35

7.6.4 Cidc co cdu dac biét cua may phay bdnh rang rang cong 528C
1/ Co cdu dau dao phay

Pau dao phay trén may 528C dudc trinh bay trén hinh 7.35. Bd phan chinh ctia dau dao
la than (1). N6 co dang dia tron trén chu vi co cac ranh dé 13p cac manh dao (2) va (3). Cac
manh dao c6 hai loai: loai c6 Iudi cat ngoai (2) va loai co Iudi cét trong (3). Ludi cat ngoai gia
cong mat 1om va |ud cat trong gia céng mat 16i clia rang. Dudi moi manh dao déu cd dit ném
(4) va miéng dém (5). Cac mleng ném c6 thé di déng ra vao nhd vit (6) dé diéu chinh cac ban
kinh tao hinh R, va rang thang.

2/ Co cdu cam

Trén truc phan phéi PP clia may 528C c6 13p cam thing (1) dé diéu khién chuyén déng
clia ban may mang phéi, déng mad ly hgp L, (xem hinh 7.34); va cam dia (2) dé khdi dong co
cau tinh va tu dong diing may. Hinh 7.36 trinh bay loai cam nay.

Trén cam thiing c6 hai rénh cam a va b: mét ranh dieu khién cat tinh va mét ranh diéu
khién cat tho. Khi chét (3) vao ranh a thi chét (4) ra khéi ranh b va nguoc lai. Khi cam (1)
quay thi ban truot (5) quay quanh truc O — O. Nhd con trugt (6), ban trugt di dong xilanh (7)
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theo hudng truc. Chiéu dai hanh trinh cla xilanh dugc diéu chinh bang vit (8) dé thay ddi vi tri
con trugt (6). O hanh trinh lam viéc, dau cé ap suat vao budng phai clia xilanh (7) di ddng
pistdn ndi lien vdi ban may (9) mang phdi, dua ban may ti vac géi chan (10). Dau tur budng
trai xilanh chay vé bé dau.

=

Ludi ¢t ngoai Ludi cat trong

Hinh 7.35 - Dau dao phay rang cong clia may 528C

8 i%é‘:—— J -

ZIE —
11 &5 3 4 T 777;;
9

\ |0
_ 6 7 10

M- O

Fam)
N>/

FF

Ve O
2 1 a c d
Hinh 7.36 - Co cu cam cla may 528C
Khi ban may bi ch&n lai & g&i chén (10), cam (1) duy tri khoang cach gilta dau pittdng va
mat bich xilanh mét d6 hd 0,3+0,4 mm. Luc nay dau tir budng phai sé chay qua van tran. Nhd

dac diém két cau nay, vi tri ban may dudc duy tri chinh xac trong hanh trinh cong tac, khong
lé thudc vao do chinh xac cla cam.

Khi can 1ay chi tiét da gia cong xong ra, ban may (9) cung vai phdi Ui vé vi tri bién bén
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phai. Lac nay ta dung tay dé gat con trudt cla van diéu khién, dua dau vao budng trai cla
xilanh (7), day pistén cung ban may (9) sang phai.

Ranh cam ¢ va d dung d€ déng mé ly hop ma sat L,. Cam dia (2) dung dé diéu khién ca
cau tinh sé rang d3 gla cong. Khi dat dudc sé rang da derc diéu chinh, cam dong céng tac
cudi hanh trinh (11) dé tu dong dung may.

7.7 MAY GIA CONG TINH BANH RANG

Trong nganh ché tao may hién dai, cac banh rang phai lam viéc vdi van téc cao, tai trong
l6n, truyén dong ém, v.v... Do do, banh rang can phai dat cac yéu cau cao vé dd chinh xac
hinh dang va kich thudc, vé dd nhan bé méat gia cong. Chat lugng bé mat cla cac banh rang
gia cong trén cac loai may gia cong rang dudgc dé cap & chudng nay khéng dam péo dudc
y&u cau trén, vi chua qua nhiét luyén. Do do, sau khi nhiét luyén banh réng can phai qua gia
cong 1an cudi trén may gia cong tinh banh rang.

7.7.1 Phuong phap gia cong tinh banh ring

Céac phuong phap gia cong tinh banh rang thudng dung trong nganh ché tao may la: lan
ép rang, ca rang, mai nghién rang, mai rang va mai khén rang.

Hai phuang phap dau chi c6 thé gia céng nhitng banh rang chua t6i, con cac phudng
phap sau c6 thé ap dung cho réng cong clia cac banh rang chua t6i hodc da téi.
1/ Phuong phap Ian ép rang

Lan ép rang Ia phuong phap nang cao dé nhan bé mat rang, bang cach ép chat méat rang
cla banh rang can gia céng, véi mat rdng clia banh rang mau da dugc téi cing (hinh 7.37).

Qé; 2

' 1

4 | + | 3
2]
I ‘ |
! P |

Hinh 7.37 — S dé lan ép rang

Banh rang dugc gia cong (1) &n khdp véi ba banh rang mau (2) - (3) - (4) dudc toi cimg
va cd do chinh xac cao. Truyén dong tir ddng cd dién dua dén mét banh rang mau va banh
rang nay lam cho phdi va cac banh rang kia cung quay. Ngudi ta dung thiét bi dau ép hoac
dsi trong dé tao nén ap luc P can thiét gilta bé mat banh rang gia céng va banh rang mau.

Sau mét thoi gian nhat dinh, may tu déng dao chiéu dé gia cong ti€p mat kia cla rang.

Thoi gian dé g|a cong nhan mot chiée rang bang phudng phap nay tir 0,1+1 s. Mot bd banh
rang mau co thé ding dé gia céng tir 10+20 nghin chi tiét.

Nhudgc diém cla phuong phap nay la do nhan trén suét chiéu cao rang khéng déu. Néu

keo dai qua trinh [&n ép, hinh dang rang sé& bat dau khéng chinh xac. Vi vay, phudng phap
nay hién nay it dung, mac du né cho nang suéat cao.
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2/ Phuong phdp ca riang

Ca rang la phuong phap ding dé giam bét dd Iugn séng trén bé mat réng, bang cach cho
banh rang can gia cdng an khdp vdi dao ca rang, va ludi cat cla dao ca sé cao di mot 16p
phoi mong (0,005+0,1 mm) trén bé mat rang cla chi tiét gia coéng.

Dao ca réqg la mét banh réang ho&c thanh rang. Trén mat rang cé xé mot sé rang hudng
kinh nho, cé tiét dién hinh vuéng dé tao thanh Iudi cat (hinh 7.38a).

Ludi cat

Pudng rang T S;

a) b)
Hinh 7.38 - So do phuong phap ca rang

PE& ca rang thang, dung dao cé rang nghiéng va dé ca rang nghiéng, dung dao ca cb
rang thang. Néu ca hai déu rang nghaeng vdi gbc nghiéng B1 cla dao va B, cla phdi, thi aé
dam bao dudng rang tring nhau, truc clla dao ca va truc cla ph0| can phai tao thanh mot
géc & bang :

- T8ng s6 goc nghiéng cla rang gia céng va dao ca, néu chiéu xoan cla riang dao va
phdi nghich nhau.

- Hiéu s8 gdc nghiéng clia rang gia c¢dng va dao ca, néu chiéu xodn cla ching giéng
nhau.

Néu gia cédng banh tru rang thang, thi goc quay § cla truc dao ca bang vdi géc nghiéng
cla réng dao. Théng thuang, goc & = 10° =+ 20°.

May ca rang can phai thuc hién chuyé’nﬁc}ng quay vong v clia dao ca. Ban may mang
phdi thuc hién chuyén déng di — vé s,, va mdi hanh trinh kép s,, ban may mang phdi lai thuc
hién lugng chay dao hudng kinh khéng lién tuc s, (hinh 7.38b).

Van téc ca trén mat rang gia cong dudc phan tich nhu trén hinh 7.38b.

Trong qua trinh gia céng, dao ca quay vong xung quanh truc OO, véi van téc v,, va nd
quay phéi xung quanh truc 00,. Van téc v, ¢d hai thanh phan :

V1 — V1| + V.l”

Thanh phan v,’ tiép tuyén véi mat rang dao, con v,” thang goc vdi méat rang. Chinh thanh
phan van téc v,” day phéi quay. Van téc v,” c6 thé phan tich trén phoi thanh hai thanh phan :

V, =V, +V,
Thanh phan v, tiép tuyén véi bé mat rang phéi. Thanh phan v, thing géc vdi truc 00,

lam cho phdi quay.
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Hai thanh phan van tdc trén dudng rang khéng bang nhau, cho nén trong qua trinh é’n
khdp, hai bé mat rang clia dao va phdi cé hién tudng truot. Van tde trugt dé chinh la van toc
carangv, :

V. =V, -V, = Vv,.5inf, — v,.sin; (7.54)
: v, cos
Vi Vv, = 1 = \/1—[31
cosf3, cosfiy

Nén cong thic (7.54) cé thé viét :

sinf,.cos
v.=v, B2.cos 4
cosf3s

sind
cosPo

—sinB1J = v, (7.58)

Tu day co thé thay van tdc ca rang ty 1& thuan vai goc dat dao ca 3.

Trong trudng hdp phdi ¢6 rang thang, tic 1a B, = 0, thi & = B, va v_= v,sind. Thdi gian can
thiét dé ca mét rang tor 2 + 3s.

3/ Phuong phdp mai nghién rang

Phuong phap mai nghién rang tuong tu nhu phudng phap lan ép rang, tic la cho banh
rang can gia cong an khdp vdi mot hodc nhiéu banh nghién bang gang c¢é hinh dang nhu
banh rang. Nhung 8 phuong phap nghién rang, ngudi ta cho hén hop dau va hat mai nhoé vao
gilta banh nghién va phéi. Vi cé hat mai, nén né cé thé gia cédng nhitng banh rang da qua
nhiét luyén.

C6 hai phuong phap mai nghién rang :
a. Truc cua banh nghién va truc cla phéi dat chéo nhau (hinh 7.39a).

) day, truc banh rang A dat song song véi truc phéi D va nhan truyén déng tir déng co
truyén cho phéi. Cac banh nghién B va C dat chéo voi truc phdi mot goc. Trong trudng hdp
nay, vét tiép xuc gitra banh nghién va bé mat rang cla phdi sé la dudng cong (hinh7.39b).

b. Truc banh nghién va phdi dat song song.

Truong hop nay chi dung mét banh nghién va vét ti€p xuc sé 1a dudng thang (hinh7.39c¢).

b) c)
Hinh 7.39 - Sa d6 may mai nghién rang

Trén may mai nghién, banh nghién vita quay tron vira thue hién di déng thang tinh tién
kh(r hoi theo chiéu song song vdi truc clia phéi. '
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4/ Phuong phdp mai rang

i Méi‘ rang la phu’gng phap gia cong tinh banh rang cé kha nang dat dé chinh xac va dé
nhan bé mat cao nhat, song nang suat lai thap nhat va két cadu may phic tap va dat tién.

Tuong ty nhu may gia cdng rang, mai rang co thé tién hanh theo hai phudng phap: chép
hinh va bao hinh.

a. Phuong phap chep hinh:

Phuong phap nay dung banh da mai dinh hinh tuong (ng vdi dang rang can gia céng.
Banh da mai cd thé ¢6 hinh dang toan bé mot ranh rang (hinh 7.40a), nhung thdong thudng
ngudi ta dung hai dia da mai c6 dang mét mat cia ranh rang (hinh 7.40D).

Mdi kim cuegng

Hinh 7.40 - So d6 mai rang theo phuong phap chép hinh

Khi mai, da mai (1) thuc hién chuyén déng vong Q va chuyén déng thang tinh tién khit
hdi T, doc theo chiéu dai clla rang. Chuyén déng chay dao khong lién tuc s, cé thé do da mai
thyc hién theo hudng kinh, nhung tét hon Ia do phéi quay di mét gbc nhat dinh (chay dao
vong). Truong hop chay dao theo hudng kinh, & mai chiu tai trong khéng déu, nén dé mai
mon cting khéng déu trén bé mat dinh hinh.

Chay dao hudng kinh (hinh 7.40c) c6 tai trong 18n khi gia cdng & chéan rang, nén dau dia
da mai chong mon haon & chan. Truong hop chay dao vong (hinh 7.40d), thi tai trong dudc
phan bé déu.

P& sira da, ding cac mii kim cuong di ddng theo cac mat ghép hinh.
b. Phuang phap bao hinh

Phudng phap bao hinh nhéc lai su an khép gita banh rang va thanh rang. ¢ day thanh
rang gilr vai tro la mot da mai dia, nhung thudng la hai da mai dia (hinh 7.41).

O phucng phap mai mdt dia, dinh da mai can nhd han chiéu réng ranh rang mot khoang
t= 0,2 m (m — moédun). May mai rang vdi mét dia da dudc goi la may mai Niles; may mai cé
hai dia goi la may mai Maag.

DE nhic lai chuyén dong clia banh rang — thanh rang, banh ring can gia céng (1) via
quay quanh tam cla né Q,, vifa thuc hién lugng di ddng ngang s, theo chiéu ngudc lai. Luc
nay, mat a cla ranh rang da gia cong xong. Sau do, Q, va s, dao chiéu dé gia cong mat b.
Khi mot ranh rang da dudc hoan tat, da mai (2) rdi khdi ranh, banh rang thuc hién chuyén
dong phan dé vdi viéc quay qua mét rang. Qua trinh mai ranh réng tha hai 1ap lai.

Khi phéi thuc hién chuyén dong Q, va s,, da mai (2) thuc hién chuyén déng chinh Q va
lugng di ddng doc s.

249



Kim cuong

a) b)
Hinh 7.41 — So dé mai rang theo phuong phap bao hinh

7.7.2 May ca rang 5702

May ca rang 5702 dung dé gia cdng lan cudi bdng dao ca (1) theo nguyén ly ca ring o
hinh 7.38. Hinh dang chung clia may ca rang 5702 dudc trinh bay trén hinh 7.42a.

i . ~ 3 o At ’21 ',V,-Z;J it .'
% : bR 15'{-'.65.‘!4“{-4%..

Hinh 7.42a - So d6 dong may ca rang 5702
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NhL"m'g bé‘phén chinh clla may gém: bé may (2), trén dé lap tru may (3). Phan trén clta
tru may |3p dau ca rang (4) dé quay dao ca (1). Trén séng truct phia trudc 1&p hdp chay dao
(5) vGi ban may (6).

Tinh nang ky thuat chil yéu clia may 5702:
- Buong kinh vong chia I16n nhat cla banh rang ca : 320 mm.

- Médun clia banh rang ca : 1,5+ 6,0 mm.
_- Chiéu rong I6n nhat cla vanh rang ca 100 mm.
" Pdng cd dan ddng dao ca rang N = 3 kW; n = 1365 vg/ph.
" -DPéng co din dong &n dao N = 0,6 kW: n = 1320 vg/ph.
- Péng co dan dong hé thuy luc N =1,1 kW: n = 1500 vg/ph.
- Trong ludng may - 4700 kG.
1/ So dé dong

So do dong clia may (hinh 7.42b) gém ba xich truyén dong riéng biét nhau: xich chuyén
déng chinh quay dao ca, xich chay dao doc va xich chay dao hudng kinh.

Hinh 7.42b — So d6 déng may ra rang 5702
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a. Xich chuyén déng chinh
Xich chuyén déng chinh d& quay dao ca (1) dudc thuc hién tir dong co dién D, cé céng

: ~ A .
suat Ny= 3 kW va n,= 1365 vg/ph, qua truc vit — banh vit % banh rang thay thé = hai cap
) 5 .30 30 . .
banh rang con 32 32 va cap banh rang tru 2—2

Phuang trinh xich chuyén déng chinh nhu sau:

S A3030 3 (7.56)

"28'B'32'32'36 7
b. Xich chay dao doc
Xich chay dao doc clia ban may (6) dugc thuc hién tor dong co B, ¢d N,= 0,6 kW va

A C y :
n,= 1320 v/ph, qua truc vit — banh vit % — banh rang thay thé 8—1 — hai cap banh rang cén
1

1
% g_; dé quay truc vit me ngang t,= 6mm.

Phudng trinh xich chuyén déng chay dao doc nhu sau:

Ngepr — L & E.ﬁ.tﬁ Syoc (7.57)
30 By 45 32 '

¢. xich chay dao hudng kinh

Xich chay dao hudng kinh dung d& dua ban may (6) mang phai di déng thang ding. Day
la chuyén déng khong lién tuc. Truyén déng dudc thuc hién tu xilanh (7), qua thanh réng -

banh rang (8) va cap banh rang tru % lam quay cam chay dao hudng kinh (9) va cam thung

diéu khién (10). Goc quay clia cam (9) dudc han ché bing cac vau ti do xilanh (11) diéu
khién vdi con coc (12). Trén mat dau cla cam (9) ¢d cac bac véi dd cao bang 1,45 mm, tdc la
khi quay cam (9) vdi gdc nho nhat 12° thi can pistdon cla xilanh (13) ti vao bé mat cam, sé di
ddong mét luong bang 1,45 mm. Lugng di ddng clia can pistdn dudc truyén qua cd ciu thanh

rang — banh rang (14), cap banh rang con % quay truc vit me diing t,= 6mm.

Déo chiéu quay dao ca va chiéu chuyén déng clia ban may dudc thuc hién bang cach
dao chiéu dong cd dién vdi cong tac cudi hanh trinh (15). Céng tac cudi hanh trinh (16) ding
dé tat may khi cdng tac (15) khéng tac déng.

2/ Co céu déc biét

Ca rang cd nhudc diém |a phan gitra ctia rang dudc gia cdng bi mai nhiéu hon 3 hai dau
nén khi lam viéc tai trong tap trung & hai dau rang, dé dan dén gay rang. Dé khic phuc
nhudc diém nay, trén may ca rang 5702 cé I4p thiét bi hinh thanh dang rang thung (elliptoid),
tirc 1a lam cho dang rang sau khi ca ¢ phan gira day hon & hai dau (hinh 7. 43a).

Co cau ca rang thung dudc trinh bay trén hinh 7.43b gom cb gia lac (1) co thé quay
quanh chat (2) lAp thang ding trén ban may (3). Trén gla lAc cb hai mai tam da chi tiét gia

cong (4) quay cung vdi dao ca. Mai do (5) lap trén gia lac di déng trong ranh cla thudc chép
hinh (6). Thudc nay co thé diéu chmh maot gbe nhét dinh so vdi truc cha phéi. Khi truc ph0|

thuc hién chuyén déng thang di — vé s,, thudc chép hinh sé lam gia lac (1) mang phéi lac Iu

quanh chét (2). V&i chuyén déng nay, dao ca sé lay mét lugng phoi & hai dau rang 1dn han @
gll.fa rang

Cd cau ca rang thung nay dudc 13p & vi tri A trén hinh 7.42.
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a)
Hinh 7.43 — Cg céu ca rang thung
7.7.3 May mai rang ZSWZ 315-6
May ZSWZ 315-6 la mézy mai rang cla hang Niles (DL’J’C), lam viéc theq nguyén ly mot da
mai nhu hinh 7.40a dung dé gia cdng banh rang tru rang thang va réang xoan.
1/ So do két cau dong hoc
So do két cau dong hoc clia may mai rang mot dia duge trinh bay trén hinh 7.44.

F

8
27N 2

M
TS
V

‘<"—.
o

Hinh 7.44 — So do két cau dong hoc may ZSWZ 315-6

P& mai banh rang try rang thang, may can co chuyén dong chinh (Q) va chuyén dong
doc (s) cia da mai; chuyén dong bao hinh (Q,, s,) va chuyén dong phan do (Q) clia phoi.
Nhu thé, may goém co ba chuyén ddng tao hinh va mét chuyén déng phan dé.

Chuy&n dong chinh Q la chuyén dong don gian, dudc thuc hién tir ddng ca riéng D, véi
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chac i, clia puli - dai truyén. Chuyén ddng nay thudng khang cé cd ciu diéu chinh,
Nhém chuyé’n dong chay dao doc s clia u da ciing la chuyén dong don gian, tir déng cd
B, qua chac diéu chinh i, v8i dang truyén dong clia cd cdu bién — tay quay — con trugt.

Chuyén ddng bao hinh (Q, s,) 1a chuyén déng phuc tap véi méi quan hé truyén dong tur
s, — ban trugt — (4) — (3) = (i,) — (5) — VS — (7) — ban may tron — Q,. Xich nay dugc thirc hién
tr dong cd dién D, dé dua chuyén dong dén diém (4). Chuyén dong bao hinh dugc diéu chinh
vdi nhiéu théng s6: chac diéu chinh hinh thanh dang rang i,, chac chay dao bao hinh i, va bd
dao chiéu BC.

Chuyén ddng phan dd Q, la chuyén déng don gian vdi lugng quay clla ban may tron
mang phai.

Truyén déng dudc thuc hién tir dong cd dién D, — (1) —(2)—i,—F = (8) =i, - VS = (7) = Q,.
2/ So dé déng cua mdy mai rang mét dia ZSWZ 315-6
Sd dé dong clia may mai rang mét dia ZSWZ 315-6 dudc trinh bay trén hinh 7.45.

A

[TTHIEL]

Hinh 7.45 — So d6 chuyén dong may mai ring ZSWZ 315-6

a. Xich chuyén dong chinh
Xich thuc hién chuyén dong Q vdi van téc khong ddi tir dong cd dién D, cé n,= 2800 vg/ph
. d
qua cap puli i B
d;

254



Phuong trinh xich chuyén dong chinh nhu sau:
d
n St (7.58)
da
b. Xich chay dao doc

Xich thuc hién luong chay dao doc s tir ddng cd B, ¢d 4 cap van toc: n,= 470, 710, 945
va 1440 vg/ph, qua ty sd truyén i.= 1 : 8 va co cau bién — tay quay — con truot.

c. Xich bao hinh

Xich bao hinh thuc hién mai quan hé chuyén déng phlc tap gilra ban trugt va ban may

tron 13p phdi. Xich nay dung dé hinh thanh dang rang vdi chac diéu chinh i= %.E.
Ludng di dong tinh toan cla xich la:
1 vong quay clia phéi — =d, mm lugng di dong ctia ban truot. (7.59)

(dy - dudng kinh chia rang ctia phoi).
Xich bat dau tir banh vit — truc vit 919 qua cd cau vi sai VS vdi i = Eg qua chac bao

hinh i, — cap banh rang tru g—g — quay truc vit cé budc ren t= 2x.

Tl d6 ta co6 phuang trinh truyén déng :

.90 42 36 1 24 _
ivong.—.—.—.—.— .2n = nd,
1 21 27 iy, 96

Tu day c6 cdng thirc diéu chinh
i = —.— = (7.60)

d. Xich chay dao bao hinh
Xich nay dung dé thuc hién lugng di dong s, cla ban trugt. N6 bat dau tir ddng co D, ¢6
2 - y . , 40
n,= 1400 vg/ph, qua truc vit — banh vit % — bd dao chiéu banh rang cén BC cd 20 chac

L as f . s y 27 35 24 . _ .
= £ - banh rang tru —.—.— lam quay vit me t= 2n. Luc
chay dao bao hinh i, by cac cap banh rang tri 28 4 96 quay

nay cac ly hop cla bd dao chiéu BC, L,, L, phai déng sang phai. Pé ti€n va Iti nhanh ban

y 2 an - . .12
trugt, ta dong ly hdp clia bd DC va L, sang trai. Truyén dong sé qua cap banh rang 3

Phuong trinh truyén dong cla xich nay la :

. 27 35 24
1400.i 40 i —.—.—.2n =5, (mm).

35 40 °' 48 54 96
Tirdayratra:
S

a2 -3 | (7.61)
b, 69

I51
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e. Xich phan dé

Xich phan d6 thuc hién chuyén dong phan dé Q, khi dia D, trong cd cau phén do F quay
ny vong. Sau khi gia cdng xong hai mat clla mét ranh rang, cac vau ti trén ban may gat ly hdp
L, sang trai (hanh trinh nhanh). Lac nay, phéi Ui nhanh ra khoi da mai, chu trinh phan do bat
dau; sau dé phai lai tién vao gan da mai.

Khi b4t dau phan do, vau ti déng ly hop L va cac chét dinh vi f rat ra khoi ranh cla hai
dia D, va D,. Luc nay hai dia c6 the quay, thuc hién phan dé. Ba D, va D2 quay cung hudng,
nhu’ng van t8c khac nhau. Trén moi dia cd mot ranh dé dinh vi. Dia D chi ¢6 thé quay khi hai
ranh trén hai dia khéng nam triing trén mét hudng, dé hai chét f ciing mét 1dc ¢ dinh hai dia.

Khi phan doé xong, ly hap L, md va ly hop L, dong truyén dong sang hanh trinh lam viéc.
Trong qua trinh phan dd, chuyén déng tudng déi gilta hai dau dia D, va D, can phai bang
84 27

7
1. D€ tinh hiéu s6 nay, xac dinh: khi dia D, quay 1 vong thi dia D, quay 2281 g vong, tlc

la dia D, quay nhanh hon dia D,, va trong chu ky phan doé, khi dia D, quay 6 vong thi dia D,
quay 7 vong. Do d6 n,= 6.

Ludng di déng tinh todn cta xich phan dé la :

N, vong quay cta dia D, — ; vong quay cua phoi. (7.62)
f

O day: Z, - s8 rang cla phdi phai quay qua sau mdi 1an-phan do.
Trén may ZSWZ 315-6 cac rang dudc mai ké tiép nhau, do d6 Z.= 1.
Phuong trinh truyén déng cla xich phan dé 1a
aj ¢ 1 1

by dy 90  Zg

Tl day ta rut ra cong thire diéu chinh :
= 1 L= = (7.63)

Xich phan dé quay vo hop vi sai VS. Néu dat n, 1a s6 vong quay cla vo vi sai, cé cong
thirc Willis -

n n —§n

42 v 8

N,, = _Eln

42 8 v
. _ Ny _ O
| = =2£ = —

W= = (7.64)

Thay tri s& uy (7-64) vao cong thirc (7.63) ta co -
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I, = > (7.65)

f. Xich thai gian phan dé
Xich nay dam bao moét thdi gian phan do nhat dinh t(s). N6 dudc thuc hién tir déng co

dién B, qua chac diéu chinh thdi gian phan dé i,= Z—o dé quay dia phan dé D, vdi lugng di
0
ddng tinh toan :

6 vong quay dia D, — g—gt vong clia déng co D, (7.66)

Trén co s do cb phuong trinh truyén déng:
84 1 1400

6.~ 1.— = ——t
24" i, 600

Tu day cod .

9

10t
Mai rang xoan dudc thuc hién vdi viéc diéu chinh u da mai theo mét géc nhat dinh.

7.7.4 May mai rang 5851

May mai 5851 la may mai rang cla Lién X& (c) lam viéc vai hai dia da mai theo nguyén
ly gia cdng clia hang Maag (Thuy Si). Day |a loai may mai rang co k&t cdu ddng hoc phic
tap, nhung dam bao gia cong chinh xac banh rang rang thang ciing nhu banh rang rang
X0an.

lo

(7.67)

1/ Nguyén ly mai rang theo phuong phap Maag

Cac chuyén dong can thiét clla may Maag dudc trinh bay trén hinh 7.46b. Co cau aé
thure hién cac chuyén dong phirc tap I1a hé théng téng hop cac chuyén déng tréng — bang dan
(hinh 7.46a).

J cd cau nay, trén truc Iap banh rang gia céng (1) cé 13p trong (2) ¢6 dudng kinh tudng
ung vdi du0ng kinh chia rang clla banh rang g|a cong. Om I8y tréng (2) c6 hai bang thép (3)
mét dau cla bang dudc ¢é dinh trén trong, dau kia dugc cing trén khung (4). Khung (4) ¢
thé chuyén dong tuong dai vai ban may (5).

Khi lam viéc, cd cau tréng — bang dan thuc hién hai chuyén déng phic tap sau:

- Chuyén dong bao hinh (s, Q; sa) dung dé& dam bao hinh thanh dang réng than khai. Khi
gia cdng, ban may (5) mang ph0| cung vdi trong (2) thuc hién lucng di déng ngang Sy Qua
bang thép (3) va ong (2), chuyén dong thang bi€én thanh chuyén déng vong Q, cla phéi.
Cung lac, u da phdi hgp vdi lugng di dong s, dé tao nén lugng di déng ti€p tuyén s, cla da
mai.

- Chuyén dong xoan (s, Q,) dé di ddng da mai doc theo ranh rang trong trudng hdp gia
cdng rang xoan. Chuyén déng nay dudc thuc hién tur lugng di ddng doc s cla ban trugt (6),
dua khung (4) ¢6 con truot (7) di dong trong ranh (8) dat Iéch vai hudng di ddéng doc mot goc
bang vdi gbéc nghleng B cla rang gia cong, lam khung (4) di dong mét ludng s,. Lugng di
déng s, qua cd cau tréng — bang dan bién thanh chuyén dong Q,.

Hai chuyen dong phiec tap (s;, Q ) va (s, Q,) chi cd6 mét khau chap banh*a truc phéi. T8
hop hai chuyén déng nay do c¢d céu trong — bang dan thyc hién va tao thanh mét chuyén
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déng vong Q, + Q, cla truc phdi.

Hai dia da mai hinh thanh mét ranh cGa thanh rang (hinh 7.46b) nén canh mai tao vai
dudng thang ditng mot gbc a= 15° + 20° (géc &n khdp clia banh rang gia cong). Hai da
thudng gia cong trong ciing mdt ranh rang, hoac cd thé & hai ranh ké can nhau. Bé mat tham
gia ct got clia da chiém khoang 2 mm chiéu réng @ vanh ngoai va tiép xtc vdi bé mat gia
cdng & dang diém.

__.81

Hinh 7.46 — Nguyén ly mai rang theo phuang phap Maag

Trén may mai Maag dudc trang bi co c&u dé chinh vi tri d& mai. N6 gdm c¢6 hai tay don
(9), trén méi tay don 18p con 1an (10) ludn ti€p xtc vdi bién dang cdia cam (11) nhd 16 xo (12).
Cudi tay don c6 dat mii do kim cuong (13), va timg 2s mdt, nd cham vao bé mat cha da mai,
khi con 1an (10) rdi vao ché 1dm cda cam (11). NEu da mai mon qua mirc cho phép, khi do
mi kim cuodng sé khong cham vao da, ma tiép diém dién (14) & dau trén cla tay don sé
déng mach dién, thuc hién chuyén dong dich truc clia da mai.

2/ So dé déng mdy mai rang chinh xdc 5851

] May mai rang chinh xac 5851 dung dé mai dang than khai cac banh rang hinh tru rang
thadng va rang nghiéng trong diéu kién san xuit hang loat va qui mé I6n. Hinh dang chung
clia may dudc trinh bay trén hinh 7.47. ’

Tinh nang k¥ thuat ch( yéu clia may 5851:
Puang kinh 1dn nhat clia banh rang mat: 320 mm.

Budng kinh véong chia nhoé nhat clia banh rang mai: 35 mm.
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Modun rang dugc mai : 2+ 10 mm.

Chiéu réng 18n nhat clia banh rang dudec mai: 220 mm

Bong co dan dong co cau mai: N=0,6/0,45 kW vé&i n = 2820/1390 vg/ph.
Bdng co dan dong banh mai (2 chiéc): N=0,6 kW, n=3000 vg/ph.

Ddng cd dan dang hé thang thuy luc: N=0,6kW, n=1000 vg/ph.

Trong lugng may: 5500 kG

Hinh 7.47 - Hinh dang chung clla may mai rang 5851

So @6 ddng may mai rang theo phuong phap Maag 5851 dudc trinh b?y trén hinh 7.48.
May ¢b céac xich truyén ddéng nhu sau: xich chuyén déng chinh , xich chuyén dong chay dao
bao hinh, xich chuyén déng chay dao xoan, xich chuyén déng slra da va xich di déng da.

a. Xich chuyén dong chinh
Xich chuyén déng chinh Q thuc hién téc do cat v clla da mai. Hai da4 mai ¢6 hai xich

truyén déng nhu nhau, bat dau tir dong ca dién D,, qua cd cau puli - dai truyén i,= D—1 dén
2

truc chinh da mai. Thay ddi van toc v dudc thuc hién bang viéc thay ddi dudng kinh D,, D,
ctia puli nhiéu bac.

b. Xich chuyén ddng chay dao bao hinh

Pay K xich phirc tap dé hinh thanh dang rang. N6 gdm cé ba chuyén ddng thanh phan
do hai xich ddng hoc trong t& hop thanh chuyé&n doéng phuc tap (s,, Q,, S3).

- Xich (s,, Q,): ndi lién tir lugng di déng ngang s, clia ban may dén lugng quay Q, cla
phdi, qua cd cau tréng — bang dan, thuc hién su lap lai chuyén dong clia banh rang — thanh

rang.

- Xich (s,, s3) xich nay tao su phdi hop gan Iucng di dong ngang s, clia ban may vdi
chuyén déng ti€p tuyén s, cla da mai. Xich bat dau tur lugng di ddng ngang s,, qua cd cau
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. ' 45 68 22 o
bién — tay quay B — Iy hdp L, — cac cdp banh rang tru ve con — . —.== —lyhgp vau L, -
| y y nop L, cap ng tru va co 68 45 22 y nop 2

22 32 29 29 52 29 29 cam C, — don bdy R,, thanh day

—1

{‘_(( t=4nm N

N,=045-0,6 kW
n,= 1390 - 2820vgiph

Hinh 7.47 — Sd @6 ddng may mai rang 5851
. . s g 52 N ) »
TU sau cap banh rang try 5’ truyén dong dua dén cam C, dé di déng dia da mai bén
trai cling dudc thuc hién tudng tu.
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Xich déng hoc ngoai dé hinh thanh chuyén déng (s, Q, s,) bat nguén tir déng cd dién D,,
qua chac diéu chinh ii; gdbm cac puli nhiéu bac — truc vit — banh vit 3 puli - dai truyén

@ dé quay cd cau bién — tay quay B.

$180
c. Xich chuyén dong chay dao xodn

Xich chay dao xodn dung dé hinh thanh chuyén déng phirc tap (s Q,) & mai rang xoan.
N6 phdi hgp lugng di dong doc s clia ban trugt vdi chuyén ddng vong Q, eta phdi, qua cd
cdu con trugt (7), ranh trugt (8), khung (4), co cau tréng — bang dan (2 - 3).

Thuc hién lugng chay dao doc s nhd dong cd thuy luc B, vdi cac vau ti diéu khién huéng
va van téc trén panen diéu khién.

d. Xich sira da -

Xich stra da dudc thuc hién bang cac ca cau tu ddng hoéc bang tay. Sira chu vi da dudc
thuc hién lién tuc, con slra mat dau dudce thuc hién theo chu ky. Co céu sira da cha moi dia
déu giéng nhau va dugc dat trén u da.

Truyén dong cla cd cau slra da bén phai dude thuc hién tir ddng cd dién D,, qua cd cau
puli - dai fruyén, truc vit — banh vit % dé quay truc I c6 I&p cac cam va banh coc. Cam thing

C, dudc long khdng trén truc 1. N6 cé thé quay véi banh coc x,, néu nam cham dién N, day
con cbc cua cam lén banh coc. Luc nay, ranh cla cam C, sé di ddng mii kim cuong slra mat
dau, con cam C, di dong miii kim cuang sta chu vi.
e. Xich di déng da

Di dong da mai theo chiéu truc dugc thuc hién tir banh céc x,, khi nam cham dién N, dua

con coc ndi né vai cap banh riang con % Sau do truyén dong qua cd cau tay quay — banh

coc X,, cac banh rang tru %% quay truc vitme t= 1,75mm dua truc da di déng doc truc

Diéu chinh ludng di déng nay bang cd ¢iu con coc.

Pdéng nam cham dién N, bang cd cau dém sé lan sta da. E)ong nam cham dién N, bang
mii do trén da (mdi do 13 trén hinh 7.46), qua hé théng don bay va cam.

Trén may 5815 con ¢6 cd cdu phan dé bang thuy luc |&p trén truc chinh mang phéi ¢cb ¢o
cau di dong da theo huéng kinh, cd cdu diéu chinh géc an khdp v.v...
7.7.5 Cac loai may gia cong banh rang khac

Cac phan trong chuong nay dé cap kha rong rai cac loai may gia cong banh rang phd
bién nhat. Tuy nhién trén thuc t& con nhiéu loai may khac nhu: may gia cong banh rang chir
V, may gia cong thanh rang, may gia cdng banh vit dac biét, may gia cong truc then hoa, cac

loai may gia cdng banh rang con khac...Ciing nhu cac loai may gia cong tinh banh rang nhu:
may vé dau rang, may lay bavia rang, may mai khon rdng, may thir ti€ng on banh rang, v.v..
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CHUGCONG 8
MAY GIA CONG TIA LUA DIEN

Gia cdng tia Ilra dién la mét trong nhitng phuong phap gia cdng mdi dang dudc stt dung
ngay cang nhiéu d nudc ta. Nhitng phuong phap gia cong mdi nay da dudc nghién citu va sir
dung tudng déi rong rai hién nay la do su phat trién khdng ngiing cia nganh céng nghé vat
liéu trong linh vuc ché tao may, doi hdi phai co cac phuong phap gia cdng hiéu qua nhimng vét
liéu cé d6 cing va dd bén cao, co tinh chéng mon va chiu dn mon Ién, ... nhu thép hgp kim
ddc biét, thép titan, hgp kim cling, vat liéu ceramic ...Cac phuang phap gia cong mdéi dudc
phéan thanh cac nhém sau: an mon hoa hoc, &n mon dién hoa, tia Ilta dién, siéu am, chum tia
laze, chum dién ti, tia nudc, tia nudc vai hat mai v.v.

0 Viét Nam hién nay may gia c¢6ng tia Itra dién dang dudc s dung ngay cang phd bién
trong cac phan xudng co khi, vdi cac uu diém ndi bat la: gia cdng dudc cac loai vat liéu da
qua nhiét luyén (cé dd cling cao va rat cao), c6 hinh dang tuong déi phitc tap ma khoéng can
doi hoi yéu cau cao vé dung cu, phi hdp vdi dang san xuat don chiéc, loat nho cling nhu viée
gia céng phuc vu stra chira, nhung nd ciing cé nhudc diém cd ban la vat liéu cla chi tiét gia
cdng phai 1a chat dan dién, dd chinh xac va dd nham bé mat khdong cao nhu cac phudng
phap truyén thdng, dung cu mon nhanh.

8.1 PHUONG PHAP GIA CONG TIA LUA DIEN
8.1.1 Phan loai phuong phap gia céng tia Ira dién

Vdi cling nguyén tac la su boc tach cac hat kim loai trong qua trinh phéng tia Itra dién,
nhung phan biét hai phuong phap gia cong tia Ira dién dua trén cin c& hinh dang cla dién
cuc gia céng: phuang phap gia cong tia Ira dién dung dién cuc dinn hinh va phudng phap gia
cdng tia Ia dién dung dién cuc 1a day manh.

1/ Phuong phdp gia céng tia ltra dién dung dién cut dinh hinh (con dudc goi la phuong
phap xung dinh hinh).

-
= O O l
F O

Biring sinh chuén

Vting chat dien méi

Dién cut dinh hinh

Tl e " Bé mat dinh hinh

Phoi

Hinh 8.1 - Nguyén ly phuang phap gia ¢ong tia Iira dién dung dién cuc dinh hinh
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Thuc chéat day 1a phuong phap chép hinh 3D trong d6 ducng chuan la duong thang coén
bé mat chuyén dong vudng géc véi dudng chuan chinh la bé mat dinh hinh cda dung cu
(EDM- Die Sinking). Trén hinh 8.1 trinh bay nguyén Iy clia phucng phap nay,

Hinh 8.2 - M6t s6 dang dung cu va chi tiét gia céng trén may dung dién cuc dinh hinh

Hinh 8.2 gidi thiéu mét sé dung cu va chi tiét dugc gia céng trén may gia cong tia Ilra
dién dung dién cuc dinh hinh.

2/ Phuong phdp gia céng tia Ita dién dung dién cuc I1a ddy manh (d = 0,1 dén 0,3 mm).

&

Day dien cyc
// (dirong sinh)

Vung chét dién méi

[ ————

T Bién dang gia céng
(dirong chuan)

Phoi

Hinh 8.3 - Nguyén ly phuong phap gia cong tia I(fa dién dung dién cuc fa ddy manh
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Trong phudng phap nay, day manh cé chuyén dong doc lién tuc (nham thay déi vi tri cat
clia day d€ han ché ddt day) va co di chuyén vudng gdc vdi truc day theo bién dang cho
truéec (EDM- Wire Cutting). Trerng hop nay day manh doéng vai tro du’dng sinh con bién dang
cho trudc chinh 1a dudng chuan. Trén hinh 8.3 trinh bay nguyén ly cda phudng phap cat day.

Phuong phap gia cong cat day nay thudng dugc ap dung dé gia cong céac chi tiét ho 16
c¢6 hinh dang tir don gian dén phuc tap, cac dién cuc cho gia cong xung dinh hinh, cac bién
dang phuc tap, v.v. Mét s6 hinh dang chi tiét dugc gia cbng theo phuang phap cat day dude
trinh bay trén hinh 8.4.

<

Hinh 8.4 — Mot s& hinh dang chi tiét dudc gia cong trén may cat day

8.1.2 Nguyén 1y béc tach vat liéu kim loai bang phuong phap tia Ira dién

Sad do nguyén ly gia céng tia Ira dién dudc trinh bay trén hinh 8.5, trén do chi tiét va
dién cuc dudc ndi vdi mot ngudn dién mot chiéu cé dién ap nhat dinh. Thong thudng chi tiét
dong vai trd cuc duong va dung cu dong vai trd cuc am, dung cu ¢ doé ciing thap han nhiéu
so voi chi tiét. Vat liéu clia dung cu thudng bang dong, hgp kim dong ho#c graphit... Gilta
dung cu va chi tiét dudc dién day chat dién mai khéng dan dién & diéu kién binh thuang.

Khi hai dién cuc tién lai gan nhau vdi mot khe hd nhat dinh thi xay ra hién tugng phong
tia I0ra dién tir dién cuc dung cu sang chi tiét tai nhimg diém nhap nhé cao nhat. Tai cac diém
dod nhiét do cd thé dat téi > 10 000°C 1am néng chay va bdc hoi kim loai, dong thdi khi dé
dong dién bi ngat dot ngdt, ap suat bi mat tic thai, gay ra hién tuang né va béc hdi clia chat
1dng nong chay hién cd. Sau db nha dong chay clia chat dién mdi cac vat liéu kim loai bi tach
ra khdi bé mat duge van chuyén ra khoi khe hd gilra hai dién cuc, chuan bj cho qua trinh
phéng dién tiép theos.

Ludng kim loai dugc boc tach trong qua trinh phéng tia Ira dién thi phu thudc vao dién
ap, cudng do dong dién, thai gian ton tai cla dong dién va khoang cach gitta hai dién cuc. Do
dé, dé dam bao qua trinh phong tia Itra dién dudc 8n dinh thi ngoai cac thong sé vé dién thi
thong sé vé khe hd gilta hai dién cuc phai dugc duy tri phl hop trong diéu kién phéng dién.

Trong gia cong tia I&ra dién ca hai cuc déu bi mon, tuy nhién cé cuc bi mon nhiéu hon
(thudng 1a cuc dudng) dude danh cho chi tié€t, con cuc mon it han duge danh cho dung cu.
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Hinh 8.5 — Sa d6 nguyén ly gia cong tia I’a dién

Chat dién mai dién day gita hai dién cuc cé bdn nhiém vu cd ban: cach dién, idn hoa,
lam ngudi, van chuyén phoi ra khoi viing gia cong. Hién nay cé hai loai chat dién méi dugc st
dung cho hai phuong phép gia céng tia Ia dién ddé la: hydrécacbon-dung cho qué trinh xung
dinh hinh (parafin, dau khoang, cac dan xuat ctia xang) va nudc khi khoang-ding cho qua
trinh cat day (hién nay c6 chat dién méi dua trén thanh phan chinh la nudc). Tuy nhién viéc
st dung cac loai chat dién méi bén canh nhithg yéu cau vé dam bao 8n dinh qua trinh phéng
dién can phai luu y dén an toan cho may, méi trudng va ngudi van hanh may.

Nang suat gia cong Q cla qua trinh gia cong tia Itra dién dudc tinh theo cong thic:
Q= K.P'% (mm® /ph) (8.1)
Trong dé:
K - hé s phu thudc vao vat liéu gia cong va thiét bi.
P - cong suat tiéu thu (kW).
D6 nhap nhé trung binh clia bé mat gia cong tia Itra dién dudc tinh theo céng thirc:
R __._K Q 0,834
a 1
Trong doé:
K,- hé s& phu thudc vao tinh chat cta vat liéu gia cong va thiét bi.
Q - nang suat gia céng (mm®/ph). (8.2)

Khi gia cong bang phudng phap EDM thudng ton tai cac dang sai s hinh dang sau: d6
cén clia 16 hoac dd loe clia rdnh, d6 rong cua 16 hodc dd réng cla ranh do phong dién mat
bén dién cuc, sai khac vé kich thudc va hinh dang do dién cuc bi mon trong qua trinh gia -
cdng.

8.2 MAY GIA CONG TIA LUA PIEN XUNG PINH HINH CNC MAHO KIEU HS 300E

May xung dinh hinh HS 300E E may xung ¢ nho cé thé gia céng cac chi tiét tho va
tinh, ¢d vira va nho, hé théng thiing chira chat dién moi dugc bé tri ngay dudi than may.

May xung dinh hinh HS 300E dudc trang bi hé théng diéu khién s6 ERCOM-20 clia
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Heidenhain. May c6 ba truc chay dao X, Y, Z va truc C quay quanh tam truc chinh (truc
mang dién cu’c) dan dong bang cac dong cd dién servo va dudc diéu khién va dleu chinh bdi
b diéu khién CNC. Do dé, may cd kha nang chay dao hanh tinh trong mat phang 2D hodc
3D vdi cac bé mat thich hdp. Trong bd diéu khién co cai dat nhiéu chu ky gia €dng mau,
ngudi sir dung c6 thé diing sau khi bién déi hinh hoc nhu: phéng to thu nhd, quay géc, ldy dai
xUng, dich chuyén... Cac thong s6 cong nghé clia qua trinh gia cdng dugc téi uu hoa va hién
thi trén man hinh trong qua trinh gia cong Trén may c6 md phdng do hoa cac chuong trinh
gia ¢ong, glup ngucl van hanh cé thé kiém tra trudc chuong trinh. Cac diém dac trung clia
may nhu diém M, dlem R, diém W, v.v., déu tuan theo qui udc chung clla may CNC. May HS
300E cd hé théng & chira dung cu c¢6 thé chira t6i da 6 dién cuc va viéc thay dién cuc hoan
toan tu dong dudi sy diéu khién cla bd diéu khién CNC. Hinh dang chung cla may HS300E
dudc trinh bay trén hinh 8.6.

Hinh 8.6 — Hinh dang chung clia may xung dinh hinh HS 300E:
1 - Thung chira chat dién moi kiéu nang —ha; 2 - Phéi; 3 - Hé thong thay dung cuy; 4 - Bién cuc;
5 - Dau truc dung cu; 6 - Bo diéu khién CNC; 7 - Man hinh: 8 - Bang diéu khién Iap trinh;
. 9 - Bang diéu khién may; 10 - TQ dién.

M6t s6 tinh nang ky thuat cia may HS300E:

- Kich thudc ban may : 450 x 350 mm,

- Hanh trinh dich chuyén truc X, Y, Z: 350, 250, 340 mm,

- 86 dién cuc dugc luu trén & chira: 6,

- Dong dién lam viéc I6n nhat: 60 A,

- Dung tich thiing chra chat dién méi: 120 lit,

- B& diéu khién EROCOM-20 (Heidenhain)

- Hé thong kep: EROWA.
8.3 MAY GIA CONG TIA LUA DIEN - CAT DAY CNC ROBOFIL 390 CUA HANG
CHARMILLES

May cat day CNC Robofil 390 la may gia céng chinh xac cac chi tiét cd vira va nhd, do
nham bé mét gia cong co thé dat t6i R,= 0,28 pm. Ngoai 3 truc chay dao co ban dugc diéu
khi€n va diéu chinh bdi bd diéu khién CNC la X, Y, Z may con ¢6 hai truc chay dao phu trg U
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va V, hai tryc chay dao nay dugc thuc hién trén mat phang géc thd hai & phia trén. C4u hinh
truc X Y,Z, U, Vcho ghép d6 nghiéng ctia day thay ddi lién tuc theo bién dang hoic c6 dinh,
khi gia cong cac chi tiét c6 hinh dang phic tap nhu khuén mau. Véi cau hinh may tinh manh
cho phép két ndi Internet cling nhu két ngi diéu khién tir xa. Nhap dit lieu may thong qua viéc
tiép xuc truc tiép vao cac vung diéu khién hién thi trén man hinh. Hinh dang chung clia may
dugc trinh bay trén hinh 8.7.

Hinh 8.7 — Hinh dang chung clia may cit day ROBOFIL 390 ctia hang Charmilles
1 - Ban may ga phoi; 2- Dan hudng day phia trén; 3- Dau dan day; 4- T diéu khién CNC:
5- Man hinh cam (tng; 6- Ban phim lap trinh

Tinh nang ky thuat chi yéu clia may:

- Kich thude clia may : 1950 x 2550 x 2000 mm,
- Trong lugng clla may : 3260 kG,

- Vlng lam viéc: 980 x 730 x 250 mm,

- Khéi lugng 16n nhat cha phéi: 1000 kg,

- Kich thudc cla ban may: 820 x 610 mm,

- Hanh trinh 18n nhat cla truc X, Y, Z: 400, 300, 250 mm
- Hanh trinh 18n nhat cla truc U, V: 400, 300 mm
- G6c nghiéng 16n nhat cda day: +30° /250 mm

- bién ap 3 pha: 380/400 V,

- Téng cdng suat may: 10 KVA,

- Pudng kinh day cat: 0,1: 0,2; 0,25; 0,3 mm.

- Dung tich thung chira: 1200 lit,

- D6 nham bé mat nho nhat: 0,28 um

- Pdng co dién cac truc chay dao: servo AC,

- Man hinh LCD: 12" TFT,

- C5u hinh may tinh: Pentium®, A ciing 10GB, CD-Rom, RS-232, Internet, & dia mém,
V...V
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CHUONG 9
TiNH TOAN VA DIEU CHINH MAY

9.1 DIEU CHINH MAY TIEN VAN NANG.
9.1.1. Cat ren nhiéu diau mai |

Cét ren nhiéu dau mai, budc ren t, 1a khoang cach gilra hai vong ren lién tiép va L la
budc x0an clia mot mai ren. Khi dé budc xoan clia méi ren co lién hé véi budc ren nhu sau:

L=k.t, (9.1)
Trong do
k - s& dau méi ren.

CAt méi ren thir nhat v&i budc ren 1a L. Sau khi cdt xong maéi ren th(r nhat, tién hanh cat
mai ren th(r hai va tiép tuc cit dén madi ren thit k (hinh 9.1).

Dé cit cac mai ren tU mdi thi hai trd di cé6 3 phuong phap ¢ ban dé la: quay phan do
truc tiép truc chinh, dich chuyén ban dao doc va I4p co cdu phan dé.

g ls s

Mbi ren thir ba
Méi ren tha hai
Méi ren thu nhal

Mot méi ren

Mai ren thar hai
a) b) c)

Hinh 9.1 — Ren mét dau méi va nhiéu dau méi
a) Ren mét dau méi; b) Ren hai dau méi; ¢) Ren ba dau maéi.
1/ Phuong phdp quay truc tiép phan do truc chinh:

Sau khi cat xong méi ren th{r nhat, ban dao IUi vé vi tri bat dau clia méi ren thit nhat va
0

). s s 360% L e ..
ding yén, phdi phai quay tiép mét goc bang vdi mat bich chia dé |ap ¢ dudi cua truc

chinh ¢c6 60 véch chia déu trén mot vong (luu y khi quay phéi phai cat dudng truyén gilta truc
chinh va truc vit me), sau do ti€p tuc cat mai ren tht hai. C& nhu thé, tuan tu cit nhitng mai
ren ti€p theo.

2/ Phuong phdp dich chuyén ban dao doc:

Sau khi cat xong méi ren th&r nhat, ban dao Ui vé vi tri bat dau clia méi ren thl nhat va
cho truc chinh ga phoi ding yén, dung tay xoay vit me cta ban dao trén cho dao tinh tién doc

» . 5 L gy e o I . .
mot khoang cach bang K' sau do tiép tuc cat maoi ren th hai. CU nhu thé, tudn ty cat nhing

méi ren ti€p theo.
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Dé han ché sai s6 do sai s6 d6 mon cla truc vit dai ¢ ban dao trén cé thé dung déng hé
so xac dinh chinh xac ludng dich chuyén E

Theo nguyen tdc clia phuong phap dich chuyen ban dao doc cé thé ga nhiéu dao (s6
dao bang s6 dau mai ren) cach nhau mot khoang bang budc ren t..

3/ Phuong phap lap thém co cdu phén do:
Gilta truc chinh va tryc ctia banh rang thay thé a, 13p thém cd cdu phan do (hinh 9.2).

Trén truc clia nhiing banh rang co cac ty sé truyén cd dinh. Trén hinh 9.2 banh rang (1)
dugc ché tao co rang trong va rang ngoai. S& rang trong 14 60 va nd an khdp vai banh rang
(2) clng ¢é s6 rang la 60. Khi cat budc ren thit nhat rang cé danh d&u 0 cla banh rang (2)
nam vao ranh rang cé danh dau 0 cla banh ring (1).

Sau khi cat xong moi ren th{ nhat, ban dao 1Ui vé vi tri bat dau clia méi ren thd nhat va
dling yén, chuan bi cat méi ren thr 2, ndi écu (4) dé 18y miéng dém (3) ra, dong thai rit banh

rang (2) theo chiéu doc truc ra khoi khdp véi banh rang (1) va quay banh rang (1) di % s6

rang, roi day (2) theo chiéu doc truc ngudc lai vao an khdp vdi banh rang (1). Sau d6 bat dau
cat méi ren thr hai v...v. (NEu cat 3 dau mdi thi rang cb dau 0 cla banh rang (2) phai vao

ranh rang cé danh so %— 20 cla banh rang (1). C thé ti€p tuc nhu vay cho cac moi ren
ti€p theo. N&u gitra truc chinh va truc (5) co ty sé truyén khac 1 ma 1a i thi banh rang (2) can
phai quay 6k—0 i s0 rang (théng thudng dé don gian chon i = 1).

1
UNP—.

2) \\&3
NN

71 A
//////j 7
s §

(4)" |4y
= \é§

AN,

Hinh 9.2 — Cd c3u phan d6 cat ren nhiéu dau méi

9.1.2. Piéu chinh gia ¢dng mit con

Trén may tién van nang thudng ap dung 4 phudng phap sau day dé gia cong mat con:
day léch u déng, phoi hdp chay dao doc va chay dao ngang, quay ban dao trén khi chiéu dai
con khong 16n, dung do ga tién con.

1/ Bay léch u déng

Than u dong may tién cd duong truct vuong goc vdi duang tam truc chinh. Khi danh léch
né theo chiéu ngang thi phai dé cho dudng ndi hai mii tdm tao thanh mét géc nhat dinh (hinh
9.3).
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Hinh 9.3 — So d6 danh léch u déng

Luong di chuyén ngang h clia u déng dudc tinh theo cdng thitc: h= L.sina.
Khoang cach a dugc xac dinh :

a= "2 =g (9.2)

Trongdd tgo= ——

Tién con theo phudng phap nay thudng cé goc a nho, ¢é thé cho réng sina ~ tga, do d6
c6 thé tinh gan dang:

h= L.tga=M (9.3)
21
Trudng hop déc biét /=L, tdc |4 mat cdn chay sudt trén chiéu dai cla chi tiét thi :
h ~ D-d
2

Phuong phap nay c6 nhugc diém la hai mii tam chéng mén, néu 16 con cua chi tiét co6 dd
sau khac nhau, sé dua dén sai léch géc a khac nhau, dé con sé khdng chinh xac.

2/ Quay ban dao trén

Khi chiéu dai con / khéng 16n ¢c6 thé quay ban dao trén di mét géc a d& phudng chay dao
cla ban dao trén trung véi dudng sinh clia mat con can tién. Trong trudng hdp nay phai chay
dao bang tay trén ban dao trén.

3/ Phéi hop chuyén déng chay dao

Phuong phap phdi hdp dong bd hai chuyén déng chay dao c6 thé dudc ap dung trén cac
may tién c6 dan déng chay dao ban dao trén (hinh 9.4). Trong trudng hop nay ban dao trén
phai quay mot goc B, chi ti€t dudc tién véi viéc phdi hgp déng bd Iugng chay dao doc s, va
lugng chay dao s, clia ban dao trén.

Goéc quay clia ban dao la:
B=ta+arcsin(K.sina) (9.4)
Trong d6 2o - goc cla dinh ¢on; dau (+) hosc (-) phu thudc vao hudng chay dao cia
ban dao trén,
S 2> a’ ? . ? ~
K=S—' - ty s6 lugng chay dao doc cua ban dao doc va cla ban dao trén.
t
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Hinh 9.4 - So d6 phé&i hop hai chuyén ddng chay dao

Lugng chay dao doc s, clia ban dao cé thé dudc xac dinh theo ludng chay dao yéu cau s,
doc theo bé mat con:
s, :ﬂ“_l_l)_st (9.5)
sinf
4/ Swrdung do gd chép hinh

D6 ga chép hinh cé thé 1a d6 ga thuy luc ho3c cd khi dudc st dung dé tién bé mat con
ngoai ho#c con trong ngan. Trong trudng hop nay lién két cla ban ban dao vdi cac chi tiét
cla do ga cd khi dudc trinh bay trén hinh 9.5.

)
B - il 3
|

B R

i

Hinh 9.5 - B ga chép hinh tién con

D6 ga gém co thanh dan 2 dugc ga nghiéng theo goc con o can tién trén hai thanh dg 1
duoc ga vao than may, trén né ¢co lap ban truot 3 dudc lién két vdi ban dao.aBén dao dudc tw
do va cat chuyén déng chay dao ngang. Khi chi tié't‘quay va ban dao chuy,én dong chay dao
doc, ban trugt 3 sé di chuyén trén thanh truot 2, dau dung cu sé gii chuyén trén dudng sinh
néhiéng mot goc o so vdi truc con tao thanh bé mat con trén chi tiét.
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9.1.3. Xac dinh banh rang thay thé

Khi tién hanh diéu chinh dé cat ren vit va chay dao, can phai xac dinh dudc ty so truyén
iy va trén cd $8 d6 xac dinh s6 rang cla cac banh rang thay thé a, b, ¢, d.

Phudng trinh xich cat ren chinh xac:
: ac
1vongTC. I, 2.5t =t 9.6)
J “bd P (

Trong dé
icq - 1y s6 truyén cé dinh néi tif truc chinh dén truc vit me,
t, — budc ren can gia cong,
t, — budc ren truc vit me.

t

P

Suyra iﬂ=§.%:i :
cd-

X

~ Cé cac phuong phéap xac dinh s6 rang cac banh rang thay thé sau: phudng phap phén ty
sO truyén iy ra thira s& nguyén té va phudng phap xac dinh sé rang gan dung khi khéng phan
dugc ir; thanh thira s6 nguyén té.

Khi Iua chon cac banh rang thay thé can phai thod man diéu kién a&n khdp khéng cham
vao truc theo céng thirc sau:

a+b>c va c+d>b
Trong dd a,b,c,d 1a s& rang cla cac cap banh rang thay thé.

Theo kinh nghiém can phai chu y dén dudng kinh truc cta banh rang vi thé nén chon sé

rang theo céng thic:
a+b>c+(15-20) va c+d>b + (15— 20) (9.7)

Trong cac may tién thudng cé cac banh rang thay thé dugc tiéu chuan hoa nhu sau:

- B 4 ¢6 cac s6 rang: 20, 20, 24, 28.....120 (boi s6 cla 4).

-Bd 5 ¢d cac s6 rang: 20, 20, 25, 30,....120 (bdi s6 clia 5).

- Cac banh rang dac biét: 47,97, 127, 147.

Cac banh rang thay thé a,b,c,d chi dugdc phép chon sé rang trong cting mot bd va bd sé
rang dac biét.
1/ Phuong phap chinh xac

Tat ca cac ty s6 truyén iy déu cb thé bidu thi bang-hai s6 khéng chia hét cho nhau, tic

A

la: ix= —.

B

Phai phan A va B ra thanh cac thira s nguyén t6, d& cudi cung dudc dang :

It

_ A
B

o0

a
=
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Vidu, co:

Nhu vay a = 40, b = 50, c = 55, d = 65 . Cac banh rang nay thoa man diéu kién an khdp
theo cong thic (9.7).

2/ Phuong phdp gan ding

Khi diéu chinh may tién ren vit cat budc ren dan dén tri sé i, khéng thé dung phuong
phap chinh xac dé xac dinh sé rang clia cap banh rang thay thé, thi phai dung phudng phap
gan dung. Phuong phap nay sé dan dén sai sé budc ren can cat va sai sé nay khéng dudc
16n hon gia tri cho phép phu thudc vao cdp chinh xac cla ren vit dudc tiéu chudn qui dinh. Vi

thé sau khi dung phuong phap gan dang dé chon banh rang thay thé, phai kiém tra lai sai s6
cla budc ren.

Co6 cac phuadng phap tinh gan dung sau: phudng phap phan sa lién tuc, phuong phap
l6garit, v...v.

- Phudng phép phan sé lién tuc

Batky i, = % nao cling c6 thé phan thanh dang nhu sau :

iy = % =a, + . (9.8)
a1 + P e Ly o i
a, +

Trong d6 a,, a,, a, ... a, la thuang s& cla nhiung phép chia sau day :

Trudc tién lay %= a, (A chia cho B dugc sd a, ) va s6 du C.

Loy —2= a, va sd du D, cit tiép tuc thuc hién nhu vay cho dén khi con lai s6 du 0.
Déi vdi phan s6 cd A < B thi a,= 0.

Trong phan sé lién tuc, tri s8 a, la gan dang, tri s6 gan ding hon la ag+ o va clf nhu thé
1
cang thém sé hang ta sé dugdc nhitng phan s& cang chinh xac. T s6 hang thit 3 clia phan sO
lién tuc, tat c cac tri s6 gan dung déu cé thé tinh theo céng thic
A A ai+A,,

_ A (9.9)
™ B B_ai+B.,

3 day A, AL, By, By lacac tri sG lién tuc cla tlr s6 va mau so.



Vidu:Tinhiy = A_40
B 103

K&t qua phan sd lién tuc :

103 | 40

a,= =
"o23(2 2
_ 40|23 _
2= 717 =1
17
a,= 22—1 =1
716
o g =2
6|5
5™ 101 =1
51 .
% o5 7
Do db iﬁ:§:£=0+ 1
B 103 1
2+ 1
1 3 s, 5
1+
1
2+ 1
1+ =
5
CéctriségénddngcﬂaiTT:—g:%Ié
i ~_1_:a+i:l
TT B1 o 81 2
_A_2:a0+ 1 :1
Bo 1 3
a1+——
ap

Dung cong thic (9.9) ta ¢d :
A3 A2.a3 +A1 _ 1.1+1

B3 82.83 +B1 3.1+2

Ag _ 5
B, 13
As _ 7
Bs 18
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Ag A 40

B B 103
o e I A oo A >
TG cac ty sd trén ta thay 8 la ty s6 gan dang nhat vai 5 do vay nén chon no dé tinh

banh rang thay thé:

b. Phuong phap légarit

D& tim ra cac banh rang thay thé, can tao ra dang Légarit clia i, va ding bang dé xac
dinhcac banh rang a, b, ¢, d.

. . ac
Biét: i;y=—.—
1T b d
Lay ldgarit hai v&: Igir; = Ig(ac) — Ig(bd) (9.10)
Vidu: g = g.% = 0,6134 va Igi,, = -0,21325
Trong bang ctia V.A Sishkov, c6t Igiy; ¢0 tri s6 —0,21323 gan véi —0,21325 ¢6 cac tri s6
cla banh rang thay thé : act-. ﬁi
b d 45 127

Trong bang chi ¢d nhiing tri s& khi iy, < 1 tlic 1a Igivy < 0. NEu hé s6 diéu chinh i > 1 tiic
s C 2w 1 D e s T S . y
la Igiy; > 0 thi phai lay m= — thay cho iy; va tién hanh nhu trén dé xac dinh cac banh rang

T .

thay thé cla tri s& m. Sau dé xac dinh cac banh rang thay thé cua i;; bang cach dao ngudc
cac banh rang vua tinh dudc.

Bang clia M.V Xandakov cé ¢t thir nhat la tri s6 iy dusi dang thap phan. Cét thir hai la
tri & gan dang cla iy dudi dang phan sé ma tr sé va mau sd la tich clia sé réng cac banh
rang thay thé.

Vidu: i = 20 =0,65592
93
Tim trong bang cé tri s& gan dung véi tri s6 nay la 0,65595, tuong duong vdi né ta co:
561 _a ¢ _ 1929 _ 95 38
840 b'd 8.357 120 70
Khi ding phuong phap gan dung sé bi sai sd vdi budc ren yéu cau, do do qén phai kiém
nghiém sai s& sau khi tinh. Phudng phap kiém nghiém 1a tinh budc ren dudc cat t,, sai s6 0,
va 5ai 88 &_,4 trén do dai 1000 mm cla ren, dung cdng thuc :

B, =t — 1, =t — g rt,
0
Ogro00 = 1000. == (mm) < [ 1000 ] (9.11)
p
Trong do :
t, — budc ren can cat,

t, — budc ren thuc t€ cat dudc,



ieq - ty SO truyén gifré truc chinh va truc vit me.
1 - ty 6 truyén thuc t& cla truc diéu chinh,
t, — budc ren cda vit me.
9.2. TINH TOAN DIEU CHINH MAY TIEN TY DONG.
9.2.1 - Tinh toan thiét k& diéu chinh may tu dong doc dinh hinh 1112

Vi dy, diéu chinh may ty dong dé gia cong chi tiét theo hinh 9.6 bang thép tu dong A20.
D0 béng toan chi tiét V5 (R, = 20).

1x45°

15 ]
r

o710

P
/___
]
1
i

Méx1

40

Hinh 9.6 — Chi tiét gia cong

Chi tiét gia cong cé kich thuéc nho, don gian, sd nguyén céng it nén cé thé gia cdng trén
may tién tu dong doc dinh hinh, vi vay chon may 1M12 dé gia cdng chi tiét theo 5 budc dudi
day.

1/ Lap qui trinh c6ng nghé

May 1112 c6 thé gia cong phdi ¢6 d,,,= 12 mm. Trén may co 6 ga dé phay ranh vit. Bo
phan nay lam viéc trung vdi cac nguyén céng khac. May c¢6 ba ban dao diing va hai ban dao
ngang (ban dao don can) dudc bé tri nhu trén hinh 9.7.

NI
T

Hinh 9.7 — So d6 bo tri ban dao trén may

D& gia cong chi tiét, trén ban dao (5) 13p dao vat goc, trén ban (2) 13p dao tién ngoai va
trén ban (3) I3p dao cat ddt. Ngoai ra con ban ren dat d truc dung cu dai dién vdi truc phoi, va
dao phay ranh vit 13p trén do ga chuyén dung (cac ban dao 1 va 4 khong dling).
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Ti€én hanh gia cdng chi tiét theo thir tu cac nguyén céng ch( y&u nhu & hinh 9.8.

Thu tu - A . ,. , n
nguyéncong Sd d6 nguyén céng Tén nguyén cong
\ ) l
1 - Vat géc : 3 x 45°
. 3x45°
V4
2 - - B 35 Tién ngoai ¢5,8x32
) 2
l 20
3 /
7
! , ,
3 P~ - - 2l | Cétren va cat dit : M6x1
7
Z
NEAD 40 -

Hinh 9.8 — Qui trinh céng nghé gia cong
2/ Xac dinh ché do cat

Dua vao to thuyét minh clia may, voi vat liéu va kich thudc clia chi tiét da cho, chon ché
dd cat nhu sau:

- Lugng chay dao doc : s,= 0,04 mm/vg.

- Ludng chay dao ngang dé cat diit : s,= 0,02 mm/vg.

- Van téc cat khi tién tron : v= 65 m/ph

- Van téc catren : v,.= 7 m/ph.

Trén cd sd nay tinh s6 vong quay cua truc phdi khi tién:
" 1000.65 |
10

Dua vao thuyét minh chion sé vong quay c6 trén may gan vdi sé vong quay nay nhat, vi

du, s vong quay trén may |a 2070 vg/ph.
S6 vong quay cho phép khi cat ren :

1000.7
[ne] =

= 2073(vg/ph).

= 372(vg/ph).
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Ding phudng phap cét dudi ban ren Ui nhanh dé cét ren, sé vong quay truc dung cu khi

cat ren:

ndc: np!+

n,= 2070 + 372 = 2442 vg/ph.

S6& vong quay cla truc dung cu khi Ui ren: n'y,= 0 ( ban ren ding lai sau khi cat ren).

3/ Lap phiéu diéu chinh

D& c6 ca sé tién hanh thiét k& cam phai lap phiéu diéu chinh bao gom tat ca cac so liéu
can thiét dé thuc hién cac nguyén cdng ndi trén. Phiéu nay dudc thé hién trén bang 9.1.

Bang 9.1 Phiéu diéu chinh may

Gobc quay
S6 W . . . clia cam
T Budc gia cdng h S Ny o B 1o | pén
0 ...0
1 | M &ng kep phoi 10° | 0° 10°
2 | U phdilui 42 42 21 10 31
3 | Siét 6ng kep phdi 15 31 46
4 | Dao cat dit Iui 6 18 9 46 55
__5 Dao Vgl'[ goc véo_ F__1 5 4.5 (6) (46) ' (52)
6 | Vat goc 3x45° 3,4 10,2 | 0,04 85 20 55 75
7 | Dao vat goc lui 4.9 14,7 7 75 82
i 8 | Dao tién ngoai vao 2_,6 7,8- ) (4) (.77)7 (é1)
9 | Tién ngoai ¢$5,8 31,2 | 31,2 | 0,04 | 780 185 82 | 267
7 10 | Dao tién ngoai lui 2.,6 7,8 | 9 é-67 _276
11 | U phditién nhanh | 10,8 | 10,8 13 276 | 289
i 1—2 Cat ren M6x20 21 _ t=1 | (118) | (28) '77(7291) | (319)
13 | Banren |UI 21 t=1 (21) (5) (319) | (324)
14 | Co cau kep chi tiét (4) B
15 | Dao cat dut vao 0,3 0,9 3 289 292
16 | Catdat 57 17,1 1 0,02 | 285 68 292 | 360
17 Sr?l (et di op mang (10)
18 | Phay ranh vit (30)
> 1150 | 273 | 87
Cac s6 trong ngoac ddn la clla cac budc trung.
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Cac ky hiéu 6 day gom :
| - chiéu dai cac hanh trinh (mm),
h - dd nadng cdla cam (mm),
s - lugng chay dao,
n, - 6 luong vong quay cla truc phdi can cho méi budc gia cong(vong),
a® - gbc quay cdng tac cla truc phan phdi cho méi budc gia cong,
B° - gbc quay chay khéng cla truc phan phdi cho méi budc gia cong,
Lan luct tinh cac s6 liéu trén va dién vao phiéu diéu chinh.
a. Xac dinh chiéu dai hanh trinh:

- Hanh trinh cda budc gia cong 1 va 3 khdng c¢an tinh, vi cam diéu khién 6ng kep phoi da
c6 san trong may.

- Hanh trinh cha budc 2: \,.
N'é'u diing dao cat dut rong 2 mm (hinh 9.9) thi u phoi phai IUi mot doan bang chiéu dai
chi tiét gia cong, cdng vdi bé rong con dao, tuc la:
, =40 + 2 = 42 mm.
L&y t} s truyén tir cam dén u phai 1a: i= 1, dd nang cta cam can thiét:
h, = i.l,= 42mm.
- Hanh trinh cta budc 4:

0t

Hinh 9.9 — So dé budc cat dat
Trudc khi cat dit, 1ay khoang cach gilta dao va chi tiét la 4,= 0,5mm, va khi cat dit xong,
dao vuot qua dudng tam chi tiét 1a A,= 0,15mm. Phy thudc vao hinh dang cla dao, hanh trinh
clia nguyén céng cat dut la:
,=0,5+5+0,15 + 2.tg10° = 6 mm.
Vi dao cit dt dudc dat trén ban dao 3 cla gia dao'lac Iu, o ty s& truyén tir cam dén gia
dao bang i= 3 nén dd nang cla cam la:
h,=il,=36=18mm.
- Hanh trinh cda budc 5 (hinh 9.10)
Tir vi tri ban dau, dao vat goc tién vao mét doan ;= 1,5 mm.
Ty s6 truyén tir cam dén ban dao i= 3 nén:
h,=3.1,5=4,5mm.
279



- Hanh trinh cta budc 6:
Theo hinh 9.10, hanh trinh cla budc 6 cé thé 1ay:
k=02+2+1+0,2=34mm.

Va hg =3.3,4 = 10,2 mm.
t N
\\ w
0,2 N7
N\ 2 ! e
! 0
il S—— \ :‘;
________________ 0,2
3x45°
/ —~———

Hinh 9.10 — So d6 budc vat goc
- Hanh trinh cla budc 7:

Dao vat goc Ui vé vi tri ci nén:
L =l+ 1 =15+3,4=49mm.
h,=hs+ h;=45+96=147 mm.
- Hanh trinh cua budc 8: hinh 9.11.

N 3x45°
., ., 1
_____ % ‘
2,1‘ 051\
/ - ~ —
02

Hinh 9.11 — So d6 budc tién ngoai

Dao tién ngoai vao vdi hanh trinh: 1, =05+ 2,1 = 2,6 mm.
Vii=3nén: hy=3.26=7,8mm.
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- Hanh trinh cda budc 9:

Trudce ldc tién ngoai, dao tién qua mat dau chi tiét A= 0,8 mm va u phéi thuc hién ca di
déng tinh tién vai dé dai hanh trinh:

l,=32-1+0,2=31,2mm.
Vi i= 1 nén: hy= 31,2 mm.
- Hanh trinh cta budc 10:
Dao tién ngoai lui v8i hanh trinh: 1., =1, = 2,6 mm.
va h,,=hg=7,8mm.
- Hanh trinh ctda buoc 11:
Dao cat dit nam léch vdi dao tién khoang cach 0,8 mm = 32 — 31,2 mm (hinh 9.12).

0.2
1=

0,15

.w .DO’B
|

31,2

Hinh 9.12 — So d6 buéc u phéi tién nhanh

U phéi tién nhanh dé tao thanh dau vit vdi hanh trinh: 1,, = 0,8 + 8 + 2 = 10,8 mm.
Vi i=1nénh,, =108 mm.
- Hanh trinh cta budc 12, 13:
Can phai cat thém mot vong ren du trlr, nén khi cat va lui ban ren can di dong:
l,,=1,;=20+1=21mm.
Song song vdi budc nay, co cau kep vao dé ém lay chi tiét.
- Hanh trinh ctia budéc 15:
Trén cd sd so do & budc 11, dao cat dit vao vdi hanh trinh:
l,s = 0,3 mm.
Vii= 3 nén: h,;=3.0,3=0,9 mm.
- Hanh trinh cta budc 16:
Theo sa dd & budc 11, dao cat diit can di déng:
le=0,2+5+0,15 + 2.tg10° = 5,7 mm.
Vi i=3nén: hyg=3.5,7=17,1mm.
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b. Xac dinh so lugng vong quay va thdi gian chinh:

86 lugng vong quay can thiét clia truc phoi cho cac budc 1a:

S 0,04

- Khi tién ngoai: n = %E = 780 vong.

- Khi cat dat: n, = LA 285 vong.
0,02

- Khi cat ren: z= |1T2 = ? = 21 vong.

- Khi [Ui ban ren: n,,,= 21 vong.
Vivan tc cat ren khac vdi van téc tién ngoai nén hé sé cét ren khi cat ren 1a:
oo Me _n, 2070

n, n 372

1 or

5,6

Nén s& lugng vong quay can thit khi cit ren sé [a:
Ng, =2.C,=21.56 =118 vong.
Budc cat ren va lbi ban ren cc'? thé gia cong trung véi budc cat dit, nén khong tinh vao
thai gian hanh trinh [am viéc. Vi thé thdi gian chinh la:
_ B0k, _ N Ny 40 1150

e = k16 60 = —— .60 = 33,3 5=0,555 ph.
n Ny, 2070

t

tc

Nang suat cong nghé ctia may la:

c. Xac dinh su phéi hop gilta céc nguyén cong:

Trudce tién phai xac dinh gbéc quay B hanh trinh chay khaong cla truc phan phdi dua trén
viéc s(r dung cac bang so liéu kém theo may.

Tri s6 goc B dudc xac dinh phu thudc vao nang suat may.
N&u nang suat may cd Q= 0+8 ct/ph thi:
3= 1,2° khi cam nang 1mm.
va B=0,5°khi cam ha 1mm.
Trén co s3 nay xac dinh géc chay khdng B cho tung budc gia céng:
- Theo bang thuyé&t minh may ¢é thé 1ay goc p cho budc 1 va 3 1a:
+ Khi md éng kep: B,= 10°
+ Khi xiét 6ng kep: p,= 15°

- Budc 2: u phai lui 1a Iac cam lam viéc d dudng cong ha xudng. Cam phai ha mot doan
h,= 42 mm nén goc quay cla truc phan phai la;

B,=0,5%h,=05% 42 = 21°



- Budc 4: dao cat ditt Iui khi cam ha, do dé:
B,=0,5° h,=0,5° 18 = &°

- Budc 5: dao vat goc vao khi cam nang. Chon budc nay tring véi budc 4. Cam phai
nang moét dai lugng h,= 4,5 mm nén:

Bs=1,2.4,5=54° lamtron B,= 6°.

- Budc 7: dao vat goc i khi cam ha, do do:
B;=05h,=05147=735"~7°

- Budc 8: dao tién ngoai vao khi cam ha, cho nén: -
Bg=0,5.75=4°

bat budc nay trung véi budc 7.

- Budc 10: dao tién ngoai lui khi cam nang, nén:
Byo=12.75=9,36<9°

- Budc 11: u phéi ti€n nhanh khi cam nang, nén:
B,y =1,2.10,8 = 13°

- Budc 15: dao cat dt vao khi cam nang, nén:
B,s=1,2.0,9=1,08°

Pé dé dang thiét k& va gia cong cam, chon géc 16n hon: .= 3°

Toan bd géc quay clia hanh trinh phu va chay khong cla truc phan phai la:

IP=10+21+15+9+7+9+13+3=87°
Tang s6 goc quay cla truc phan phdi cho hanh trinh 1am viéc:
Ta = 360°- B = 360° - 87°=273°
S6 dd cla truc phan phdi tuang Ung cho ting budc cong tac la:

o _ 273°

= n, 85 = 0,237.85 = 20,18° = 20°
N, 1145

Tuong tu nhu thé ta co:
o = 0,237. 780 = 187,2° = 185°
we = 0,237. 285 = 68,4° ~ 68°
Va & cac budc gia cbng trang:
;= 0,237. 118 = 28°
¢y = 0,237. 21 = 5°

Sau khi d3 tinh tat ca cac tri s6 o va B, dién chung vao phiéu diéu chinh may (bang 9.1)
va bat dau tinh gidi han goéc quay cla truc phan phdi (cam) cho méi budc gia cdng khong
triing k& ti€p nhau tir 0° dén 360° (hai cot cudi cung clia phiéu diéu chinh). S6 goc ava p cda
nhirng budc gia cong tring thi bd tri tudng Ung vao gita cac budc trén (Tri s trong dau
ngoac la cla budc trung).

Khi da xac dinh téng s6 gbc quay £p= B cho hanh trinh phu, ¢6 thé tinh chinh xac ning
suat cla may:

9
o0
(8}



B} p 87°
Q=K 1-=|=18|1- = .
( 27[] : [ 3600] 1,365 ct/ph

Nang suat nay gan dung véi ning suat so bo tinh IGc dau, cho nén viéc chon géc B 4 trén
la hgp ly.

4/ Lap chu trinh lam viéc

~Trén cd sd phi€u diéu chinh, c6 thé xac dinh biéu dd chu trinh lam viéc clia céac cd cau
chap hanh nhu trén bang 9.2.

Bang 9.2 Biéu dd chu trinh lam viéc cia may

—

.?SF Cd c&u chép hanh Goc quay cla truc phan phdi

1| Cocdu kep phdi 17" A4 e

2 | U truc phoi & <9511

3 | Dao cat ditt 55° / 7

4 | Dao tién ngoai 3 8

5 | Dao vat géc y:_':a 4 ot

6 | Banren ] Ny

07 30 60 90 120 150 180210 240 270 300 330 360~
5/Thiét ké cam

Trén may1M12 chi ding cam dia. D& thuc hién chu trinh 1am viéc trén thi can thiét ké ba
loai cam: cam u truc phdi, cam ban dao don can (diéu khién dao cat dit va dao tién ngoai) va
cam ban dao ding (diéu khién dao vat géc). Cam diéu khién cd cau kep phéi da cé dinh trén
may, chi can diéu chinh. Cam ban ren néu khéng cé san trén may ciing can thiét ké.

Céc kich thudc cd ban clia cam phu thudc vao kich thudc va cach bé tri cac bd phan trén
may. Vi du nhu cac théng s6 0 bang 9.3

Bang 9.3 Théng s6 co ban cta cam

Cam F i M R A [mm]
—U truc phoi 20 90 120 130
Ban dao don can 35 65 125 135
Ban dao ding 25 60 125 135

Tri 6 r,;, can thi€t cho cam thiét ké thudng dudc xac dinh trén ca sd ., va dd nang cao
can thiét h cGa cam. Tri s6 nay phai nam trong gidi han r,,,, da cho:

a. Cam u truc phoi (hinh 9.13)
Lay r,.,= 90 mm, R =120 mm, A = 130 mm.
Cam nay c6 dd nang can thiét la h,= 42m, cho nén:
Foin = Tmax — Nz = 48 mm.
Dua vao biéu dé chu trinh lam viéc , bang 9.2 (hodc phiéu diéu chinh, bang 9.1), xac
dinh dugc cac dudng cong clia cam nhu sau:
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Tu 0°:10% cam chay khéng. Tu 10°:31° — cam ha. Tt 31°:82° — chay khéng. Tu
82°:267° — lam viéc. TU 267°:276° — chay khdng. Tur 276°:289° —» nang. Tu 289°:360° —
chay khdng. '

Xac dinh cac géc nay trén vong tron c6 ban kinh r,,,, va vé cac dudng cia cam.
Diéu kién ky thuat:

- Vat liéu: thép 45.

- Dung sai trén toan bé ban kinh: +0,1 mm.

- b6 bdng bién dang cam: R, = 1,25.

- Do tham than: 0,8+1,2 mm.

- Nhiét luyén dat : 45 HRC.

R2

82°

/4-:730

Hinh 9.13 — Cam u truc phdi
Bién dang ctia cam u truc phoi bao gdm cac doan sau day:
Poan a=b: cé thé diing doan thang dé u truc phéi lui nhanh.
Poan b-+c la cung tron.

Poan c=d la duodng cong Acsimet dé dam bao lugng chay dao cb dinh trong qua trinh gia
cong.

Poan d+g la cung tron.
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Poan g-h: c6 thé dung dudng thang dé u truc phdi ti€n nhanh.

foan h+a la cung tron.

L6 cam ¢20A ding dé Iap cam vao truc phan phéi. Cac ma cam céip gia cong vai do
nhan R, = 20 dé dé& danh dau va gia céng chinh xac hinh dang cam Ién phaoi.

b. Cam ban dao don céan (hinh 9.14)

Cam nay diéu khién dao cat dit va tién ngoai.

L&y r,...= 65 mm; R= 125 mm; A= 135 mm.

Trén cd s3 biéu dé chu trinh lam viéc (bang 9.2) xac dinh:

T 0°-46% cam chay khong. TU 46°+55° — cam ha dé cho dao cat 4t 1Ui. Tir 55°+77° —
chay khéng. T 78°-82° — cam ha dua dao tién ngoai tién vao. Ti 82°-267° — ban dao don
can dung yén dé thuc hién tién ngoai. T 267°:276° - cam nang dé dL!'a dao tién ngoai lui.
Tl 276% 289° —» chay khéng. Tir 289% 292° — cam nang dua dao cat dit vao. T 292°
360° — lam viée (cat ddt).

—fmax65

<7
3

Hinh 9.14 — Cam ban dao don can

Céach vé cam ban dao don can tudng tu nhu cam u truc phoi. Cac dudng cong a+b, c=d,
g=h 1a nhitng cung tron. Budng cong e-=f dé tién ngoai cling 1a cung tron, vi luc dé ban dao
can ding yén. Cac doan ha va nang b+c, d+e, f=g, h+i 1a nhiing doan thang, va dudng cong
cong tac dé cat dit i+a la dudng cong Acsimet.
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Céac diéu kién ky thuat clia cam ban dao don can ciing gidng nhu cam u truc chinh.
c. Cam ban dao dung (hinh 9.15)

Cam nay diéu khién dao vat géc. Dua vao biéu do chu trinh lam viéc, bang 9.2, ¢ thé
xac dinh:

T 0°:46° — cam chay khéng. Tir 46°:52° > cam nang dua dao vat goc vao. Tu 52°55°
— chay khong. Tu 55%75° — |am viéc. Tu 75°-82° — cam ha dé Ui dao. Tu 82°-360° —
chay khong.

Cac doan nang va ha a+b, d+e déu la nhiing doan théng. Cac doan chay khéng b-c, e+a
la nhiing cung tron. Doan chay khdng e+a kha dai. D& d8 mon thi cho cam trén doan nay cé
ban kinh nhd lai 1mm. Trong trudng hop nay, & hé théng can quay cé chét diéu chinh dé cho

can quay khong ti€p xdc voi bién dang clia cam trén doan e=a. Doan thang c+d ciling la
dudng cong Acsimet.

Hinh 9.15 — Cam ban dao ddng

P& d& 15p cam vao truc phan phdi, cam ban dao ding c6 xe ranh. Néu hinh dang cam
phirc tap, ma can si dung cho x& ranh thi chd xé ranh can phai bit kin lai sau khi lap vao truc.

Piéu kién ky thuat clia cam ban dao diing ciing giéng nhu cam u truc chinh.
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9.2.2 Tinh toan thiét k& va diéu chinh may ty déng nhiéu truc 1240-6 (may nhém Il)

%“"1‘*— RZZy e 1x45° | | Rz({y
I iz [ Conlai
g’J N 2:45° ;__ 2);50 S 3
|\ 77777
L__ 30 |
32+1 |
= 60+ _

Hinh 9.16 — Ban vé chi tiét can gia cong

Vi du tinh toan diéu chinh may tu déng dé gia cong chi tiét trén hinh 9.16 bang thép tu
dong A20. D6 bong toan chi tiét V5 (R, = 20).

Chi tiét gia cong ¢6 kich thudc trung binh, s6 nguyén céng khéng 18n nén cé thé gia cong
trén may tién tu dong nhém I, vi vay chon may 1240-6 dé gia céng chi tiét theo cac budc
dudi day.
1/Tinh todn so bg

60 e e 60
Q= ? (chi tiet/gio) hay T =t viect tenay khong = E
T= % = 0,54(ph).

t, = 3,58(s) = 0,059(ph).
t, =T —t, = 0,54 — 0,059 = 0,481(ph).
n, = N..t,
_ 1000.V _ 1000.40
nD 1.32
n,. tra bang = 443(vg/ph) tudng (ing vdi cac banh rang thay thé:
A 37 C _ 28

Pé tinh n,. ta chon van téc cat: V= 40(m/ph), n,. = 425(vg/ph).

B 47 'D 56

n, = N4, = 443.0,481 = 213(vong).

Nibang = 215(vONg) Ung véi T= 32(giay) ~ 0,53(ph).
Banfigang thay thé truc phan phdi sé |a:

K_8® . H_2Z

L 35 M 57
N&ng suat thuc té:

60

Q= oy =113 (chi tigtgio).
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2/ Lép qui trinh céng nghé gia céng

Dua vao ban thuyét minh ctia may dé chon vi tri thir 111 cho khoan cao té¢ va vi tri TV cho

cat ren trén ban dao khéng phu thudc.

Trén bang 9.4 bi€u dién qui trinh c6ng nghé gia cong két hop vdi phiéu diéu chinh.

3/ Tinh todn dé dién vao phiéu diéu chinh
L, =30+2=32mm=1L,
L,s=1+ 32+ 10.cotg60° =38,75 = 39 mm.
L5 = L, Vi cung I3p trén mét gia dao.
Lis=2+05=25mm=L,,;=Ly
L, =60-37,75+ 0,5+ 8.cotgb0° =27,35 mm.
L= 30+3+5=38mm.
Lyg=2+2+6 =10 mm.
L., =0,5+10+0,2+5.1g10° =11,58 mm.

Tat ca cac hanh trinh cla ban dao doc déu Iap trén ciing médt ban dao nén lay hanh trinh

dai nhat L,,, = 39mm. Riéng L, diing ban dao khong phu thudc dé khoan cao téc.

S = Ldmax _ 39

= = 0,181(mm/vg).
d iy 215 ( g)
L
Spg= —2 = 29 _ 0 0116(mmivg).
Seian = Leg o 1158 _ 0,054(mmivg).

Iv

Khi khoan cao t6c dua vao thuy&t minh ta chon van téc khoan:
V,, = 47,5(m/ph).

_ 1000.Vh _ 1000.47 .5

n = 938(vg/ph).
kh D 16 (vg/ph)
Hé sd khi khoan:
n 938
K, = - = Ve =211
Nte

Kinbing = 2 — tUdng {ing vdi banh rang thay thé = 45 rang.

Nen = Nic-Kin pang = 443.2 = 886(vg/ph).
Nn = 215K pang = 215.2 = 430(vONg).
L 27,35
Sun = kh =
Mvkh

= 0,064(mm/vong).
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Bang 9.4 Qui trinh cong nghé gia céng trén may 1240-6

I N
Vi So dé nguyén cb Cac It . S N e v
trif guyen cong lbu{jC! nggr{gn (mm) (mm/vg) | (vg) | (vg/ph) | (m/ph)
] 1| Ten | a9 | 0181 | 215 | 443 | 44
. Vo ngoai
e TRATY
| = ] o | Khoan | a9 | 9181 | 215 | 443 21
o tam
-—I “‘___ — T e e ey i e e
| 3 Vat 1 a9 | 0181 | 215 | 443 | 42
| goc '
|
5 Khoan
| 4 30 | 0,181 | 215 | 443 28
i | 920
| .
| ' Tién
j 5 dinh 2.5 0,016 | 215 | 443 44
i hinh
T T T e e Khoan '
ot 22 6 016 | 2735 0014 | 430 | 938 45
i —E - Tién
| % /f 7 dinh | 25 | 0016 | 215 | 443 38
L hinh
_‘—
| 777
|
| X Ct
v T8 8 . 38 1 38 | 140 | 13
' _ — 2 ren
I Vat géc
9 | oak | 39 | 0181 | 215 | 443 28
V| .
| T
| 10 R;”h 25 | 0016 | 215 443 28
54
| — )
o ° Cat
V] - 11 a | 1158| 0054 | 215 | 443 15
— 60
e ]
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Khi cat ren ta chon van téc cat ren V = 16(m/ph).

_ 1000V, _ 1000.16

cr =170 )
nD .30 (vg/ph)
Kcr - ni - 1_79 = 0,38
, .. R 35
K bing = 0,32 — tuong Ung véi — = 22
bang g ung > =7

Nacer = Nig-Kor bang = 443.0,32 = 140(vg/ph).

Dua vao thuyét minh ca may tim dugc K

Kirbang = 0,48 Ung vdi % = %%

thao ren-

38
Ny = — = — = 38(vong).
i S 1 ( ¢))

Kiém tra van tac cat thuc té:
n.D.ny _ m.32.443

V, . = = = 44({m/ph).
" 1000 1000 (m/ph)
n.15.443
V., = ——""2 = 21(m/ph).
-2 1000 (m/ph)
1.29.86.443
13 = 1000 = 42(m/ph).

4/ Thiét ké cam cat ren (hinh 9.17)

Dua vao ban thuyét minh tim ty sé truyén dong gilta cam va can i= 2,5. Géc déng md ly

$40

B2

|

ﬂ1 er

hop: 3°. Géc vao nhanh va ra nhanh lay 45°. Budng kinh con 1an 40 mm. Chiéu cao tdi da tir
tam con l&n & vi tri thap nhat dén tam con |an & vi tri cao nhat: 76 mm. Gidi han gbc lam viéc
cla truc phan phdi: 145°. Khe hd gitta manh cam lam viéc va miéng ch&n: 42 mm. Ban kinh
cam thing: R19 mm. Chiéu day manh cam: 25 mm.

4/_6%

Hinh 9.17 — Cam cat ren

N
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Sé vong quay truc chinh can thiét ding dé cat ren:
Ner = Ny K, = 215.0,32 = 68,8(vong).

0
_ 14538 _ o

145° ~ 68,8(vong)| — o, =
(vong) 58.8

o, ~ 38(vong)
S8 vong quay truc chinh can thiét diing dé thao ren:
N, = N, K, = 215.0,48 = 103(vodng).

145°38
103

1459~ 103(vong) | — B, = = 53,4°

B, ~38(vong)
B,=145—- (53,4 + 3 + 80) = 8,6°

A=5:10 mm - khoang cach gilra phdi va dung cu. A cang I6n cang an toan nhung kich
thudc cd cau chap hanh sé cong kénh.

Hinh 9.18 la cam thiing dudc khai trién tai vi tri thr TV.
5/ Thur tur diéu chinh mdy tién tu déng nhiéu truc chinh

- Lap cac banh rang thay thé& cho truc chinh, truc phan phéi va truc dung cu nhu cét ren
hay *khoan cao téc.

- LAp cam ban dao khang phu thudc va diéu chinh hanh trinh 1am viéc cla né.

- Piéu chinh hanh trinh lam viéc cta ban dao doc. .

- Lép chau kep, chau day va bac dan hudng. |

- Didu chinh luc kep phai.

- Biéu chinh chiéu dai phdng phéi va vi tri clia cd cau chan phéi.

- L3p tat ca cac do ga va dung cu cat theo th{r tu tir vi tri [ dén VI

- Cho cat thir @& diéu chinh kich thudc chi ti€t can gia cong.

- Kiém tra toan bd lan cudi ciing va cho may lam viéc theo chuong trinh tu dong.
9.2.3 Tinh toan thiét ké va diéu chinh may ty ddng Révénve 14118 (may tu déng nhém
111).

Vi dy, tinh toan diéu chinh may gia cong chi ti€t dudc trinh bay trén hinh 9.18.

Chi tiét nay tuong déi phdc tap ¢b ¢,.,= 18 nén khdng thé gia cdng trén may nhém I. Con

d&i vdi may nhém I1 thi dudng kinh nay la qua bé. Do d6 phai chon may nhém 1T — may tu
déng Révénve kiéu 14118. Vat liéu phai la thép tu dong A12, vat liéu dao 1a P18.

1/ L3p so dé qui trinh céng nghé gia céng
Khi lap sa do gia cong trén may tu ddng Révonve can phai luu y mot sé didu sau:

- Cac dung cu nhu 90| chan phaéi, mdi khoan, khoét, dao tién dudc 13p trén dau Révonve.
Cac loai dao dinh hinh, cat dit dat trén cac ban dao ngang hay dao ding.
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_ - Cac dung cu dat trén dau Révonve nén dat & nhitng goc d6 bang nhau, tranh don vé
mot phla, dé cho dau Réinve can bang. Vi du: néu lap 3 dao trén dau Révonve thi d4t mdi
dao cach nhau 120° Khi d6i dao, dau Révénve sé quay ké tiép 2x60°.

- Chi dugc cat ren & nhirng bé mat da dugc gia cdng nham gilr tudi tho ban ren.

- Sau khi d:éiu Révonve quay, cac dung cu cat déu ndm & vi tri cong tac nén khdng can
chuyén déng ti€n dao nhanh nhu d cac trudng hdp khac.

1 x 45°

T
ghi e -

M14x 2

e L
24
il —
48
[y —

Hinh 9.18 — Hinh dang va cac kich thudc clia chi tiét can gia céng

Vdi chi tiét trén hinh 9.18 c6 thé gia cong theo so d6 trén bang 9.7.

- DE tién ngoai ¢18 tra bang xac dinh ludng chay dao doc S,= 0,12mm/vg. Trén co sd S,
ta chon V,= 65m/ph. Tur day ta xac dinh s6 vong quay truc chinh khi tién:

_10°V, _ 10365
nd .18
Theo ly lich cla may, chon s6 vong quay cd trén may gan vdi tri s6 trén 13

n,= 800(vg/ph). Do d6 van téc cat thuc té sé la:

d 18.
V, = il B 18200 = 58,5(vg/ph).
10° 10
Theo Iy lich may nén chon banh ring thay thé A= 25 va B= 70 rang.

2/ Xdc djnh ché dé cat
Dua vao bang s6 lidu diéu chinh may tu dong ho#c cac bang tiéu chuan ché do cat, xac

dinh van t6c cat V va lugng chay dao S phu thudc vao dudng kinh va d6 dai cda doan gia

cong, vat liéu phdi va dao.

n, = 873(vg/ph).

Cac nguyén cdng can xac dinh ché do cat la:
a. Nguyén cbng tién:

- D& tién thd $16 & nguyén coéng 3, tién tinh $16 d nguyén cong 5, tién ranh & nguyén
cong 4 va cat dit 4 nguyén céng 7, ta van dung s6 vong quay truc chinh la n,= n,= Ny= N=
n,= 800vg/ph; S,= S,= S,= 0,12mm/vg; lugng chay dao khi tién ranh va vat goc S,=
0,05mm/vg; lugng chay dao khi cat dat S;= 0,04mm/vg.

b. Nguyén céng cat ren
D& cAt ren M14x2, nén S,= t = 2mm/vg, va trén co sO nay ta chon van téc cat ren
V= 8m/ph, tic la:
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Bang 9.7 So dé gia céng chi tiét truc cho @ hinh 9.18.

Thir tu Sd db nguyén cong Tén nguyén cdng Ban dao
Pau
5 64 Révonve
1 N /2 Phéng phoi 618 Pau Révonve
- \
- 120
. 62
+*
_ [ -/2 Tién ngoai phan ren|
2 _ M14 x 2 va vat goc 1 | Dau Révonve
— 24 —‘_% x 45°
- 56
. 94
3
> ‘HQ Tién thd doan ¢16
- ién thé doan s oA
3 i | dén 16 5mm Dau Révénve
— — 36 __\< |
56
B 80 _
Sau
4 ) —] Tién ranh b= 3mm Ban dao trudc
Vat géc 1 x 45° Ban dao sau
- Trudc
62
] 7
5 _Hﬂzf B Tién tinh $16 Dau Révénve
- ] 355 _%
B 82,5
67 _
6 _EHH:B Cat ren M14 x 2 Dau Révénve
99
7 Cat dat Ban dao ding

296




Do do van téc cat ren thuc t€ la:

v, = R14.160

_ 1038
n.14

L&y s6 vong quay thyc t€ trén may la n,= 160vg/ph.

6

. 10®

= 161(vg/ph).

= 7,95(vg/ph).

3/ Lap phidu diéu chinh

Lan luot tinh toan cac sé liéu can thidt va dién vao bang 9.8,
Badng 9.8 Phiéu diéu chinh

Nguyén
cong

Cac budc
gta cong

mm/v

(vong)

(%)

Phan
quay cla
cam

Ban kinh
cam

T | Pén
%%

Pau
hanh
trinh

Cudi
hanh
trinh

Ban
dao

- Phdng
phdi

- Quay
dau
Révénve

56°

95

95

- Tién
ngoai
phan ren
M14x2 va
vat géc

- Quay
dau
Révonve

245

0,12

204

19

24 | 27

96,5

121

Révon
ve

- Tién tho
doan $16
dén
$20,5mm
- Quay
dau
Révénve

14,5

0,12

121

11

27 | 38

38 | 41

120,

135

- Tién
ranh
b=3mm

- Vat géc
1x45°

1,75

0,05

0,05

(35)

60

(43)

41 | 47

78,2

77

80

80

Trubc

Sau
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Tiép bang 9.8

Phén1 Ban kinh
quay cua cam
Nguyén| Cac bugc | I=h S k o | B cam Ban dao
céng | gia con > o) | (% , | Pau | Cuai
g | mm | mmiv | (vong)| (%) | (%) Tir | Dén| © ‘
o o hanh | hanh
trinh | trinh
- Tién tinh 120, | 132, | Révonv
16 12 0,12 100 | 10 47 | 57 5 5 e
- Quay
dau 3 57 | 60
5 Révbénve
- Péi van
tdc va
chiéu
quay truc
chinh
- Catren Révonv
M14x2 24 2 60 6 60 | 66 92 116 R
- BSi van
toc va
chiéu 1| 66 | 67
quay truc
6 chinh
- Lui ban
on 24 2 12 1 67 | 68 | 116 92
- Quay
dau
Révonve (68) | (74)
2 lan ,
- Cat dat 13 0,04 325 | 31 68 | 99 67 80 | Bing
7 - Lui dao :
At ddt 1 99 | 100
T 882 | 84 | 16

Cac gia tri trong ngoac don la trung nguyén cong

a. Xac dinh chiéu dai hanh trinh

3 may tién tu dong Révanve, ty s truyén tif cam dén cac co ciu ch&p hanh déu bang 1.
Do d6 dé dai hanh trinh / clia cac ban dao va d6 nang h clia cam bng nhau.

Khoang cach an toan trén may Révonve khi gia céng phdi co6 dudng kinh dén $45 mm cb
thé l1ay A= 0,5+1 mm.
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- Nguyén céng 1:

Do dai phong phdi bao gdm do dai chi tiét gia cong 1a 48mm, chiéu rong dao cat dit |4
B=3 mm, va phan con lai clia chi tiét nhé ra khdi mat dau ong kep la 5mm. Do d6:

l,=48 +3 +5 =56 mm.
- Nguyén cbng 2:
Tién ngoai phan ren M14x2 dai b,= 24 mm nén chiéu dai hanh trinh:
l,=A+b,=0,5+24=245mm.
- Nguyén cbéng 3:
Tién thé doan ¢16 dén dudng kinh ¢16,5mm véi d6 dai b, = 14 mm.
,=A+b,=05+14 =145 mm.
- Nguyén céng 4:

+Tiénranh: |, = A + %(d2 -d,) =05+ %(16,5—14) =1,75 mm.

+Vat goc: lay I, = 3 mm.
- Nguyén cong 5:
Tién tinh doan b, =b, —B =14 -3 = 11 mm dén $16 mm.
=A+b,+A,=05+11+05=12mm.
J day: A, = 0,5 mm - dd vuct qua cGa mii dao.
~ - Nguyén cong 6:
Cat ren va Ui trén doan dai bg= 20 mm vaéi su vugt qua 2 ren, nén:
lg =bg+2t=20+ 2.2 =24 mm.
(t — budc ren)
- Nguyén cong 7:

Sau khi vat géc d nguyén cong 4, dudng kinh can cat dit 1a d= 18 — 2.1 = 16 mm. Néu
bé réng dao cat dit 1a B, dao can hanh trinh phu dé lam sach mét chi tiét: c= 0,3B, cho nén:

L=A+05d+c+A, =05+11+1+05=13 mm.
b. Xac dinh s6 Iuong vong quay va thoi gian chinh:

L&y sG vong quay cd ban la s6 vong quay I6n nhat va dude ding & hau hét cac nguyén
cong la ny,= 800vg/ph. Do dé & nguyén cong cat ren co:

- Mo _ 800 _
° ng . 160
Vay sé vong quay can thiét cho nguyén cong 2 la:
Iy 24,5
k, = .Cyp = ——=.1 = 204 (vOng).
27 s, 27 012 (vong
- S8 vong quay can thiét cho nguyén cong 3:
14,5 .
k, = —— =121 (vong).
3 12 (vong)
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e nguyén cong 4:

1,75 .
k, = 60_5 = 35 (vong)
k', = 3 = 60 (vong)
*~ 0,05 9
- U nguyén céng 5
12
k5 = 0,7 =100 (Vong)

Khi lui ban ren: k' -l—(t;- 2—;— 12 (vong)
-0 nguyén cong 7:
13
k,= —— =325 (von
0 04 ( 9).

Trong cac nguyén cong c6 nhitng budc gia céng triing nén ta chi 1dy nhitng budc cb sé
vong quay 18n nhat. Do dd, thdi gian chinh dé gia coéng chi tiét la:

_ 60> ki _ 60 _
= = (204 + 121 + 60 + 100 + 60 + 12 + 325) = 66(s).
nm 800

Vi thai gian chinh T,= 66s, c6 thé tinh thdi gian gia céng chi tiét theo cong thirc:
T=485+11T,=4,85+1,1.66=77,45 (s).

Nang suat so bd cha may:
Q= — = — =0,775 chi tiét/pht = 46,5 chi tiet/gio.

¢. Xac dinh su phdi hop giita cac nquyén céng:

Dua vao thuyét minh clia may, xac dinh sd phan trim cla cac géc B cho cac hanh trinh
chay khong:

- Phong phoi va kep phoi : §,= 3%

- Quay dau Révénve 1an thir nhat : B',= 2%

- Quay dau Révénve sau mdi lan ké ti€p : p= 3%

- Dao chiéu va thay ddi s6 vong quay truc chinh : B, e= 1%
- Lui dao cat dit : B,= 1%

S phéan tram tuong (ng vdi hai 1an quay dau Révonve d nguyén cong 6 khong dudc tinh
vi tring nguyén céng. Do d6 t8ng s gbc chay khéng ciia cam sé la:

Sp=3+2+33+1+1=16%
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Va tdng s6 goc clia hanh trinh lam vigc:
2a=100-16 = 84%

S6 goc quay lam viéc clia cam tudng Ung vdi cac nguyén cong theo cong thirc:

N

o ——204—194 |a 3 %
2 zk ko 882 ay chan 19%
84
= —=121=11,5~ 119
Oy TR S =11%
a=8—435 3,3 = 3% (trun én cC
‘= 382 A g nguyén cong)
84
o, = —.60 =57 = 6%
‘" 882 °
84
= ——.100 =9,5 = 10%
%~ 882 ‘
as——84 60 =57 ~ 6%
882
a6'=£12 1,14 = 1%
882
o = 22 325 = 30,0~ 31%
882

Tu s6 vong quay can thiét trén hanh trinh 1am viéc, cé thé tinh s& vc‘)r}g quay clia toan bd
chu ky gia cong:

_ ki 882

n, 100 = —— 100 = 1050 vong
Za 84

Tu day tinh chinh xac thai glan can thlet dé gia cong chi tiét:
60n. _ 60.1050
Ntg 800
Do d6 nang suat chinh xac cta may la:
Q- 60 _ np _ 800
T Ne 1050

T=

= 78,755 =~ 79s

= 0,76 ch.Uph = 45,7 chi tiét/gi&

Theo thuyé&t minh cla may: T= 79s gan vdi thdi- glan c6 trén may la T= 80, 1s Do db
ndng suat thuc té clia may la:

Q= 2290 - 3999 45 ch yn
T 80,1

Tri s6 nay gan vai tri s6 clla nang suat chon so bo nén nhimg tri s6 lua chon trén la phu
hdp.

Theo thuyét minh clia may, tuong Ung vdi thdi gian gia cdng T= 80,1s; bd banh réng thay

3 35 30
thé clia xich truc phan phai la: ace_ 133539

b'df 276570

Véi cac tri s8 trén dién vao cac cot tudng Ung trén bang 9.8. Cac tri sé trong dau ngoac
la trung nguyén céng.
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4/ Lép chu trinh lam viéc

. G6c quay cha truc phan phdi chia ra lam 100 phén va chu trinh lam viéc ctia cac cd cau
chap hanh dudc thé hién nhu sau: bang 9.9.

Bang 9.9 Biéu dé chu trinh lam viéc cGa may Révénve (dudng nghiéng nét dat bi€u thi dau
Révénve quay)

?.?_ Cd cau chap hanh Goéc quay ctia truc phan phdi
1 | Cd cau phong phéi 3|4 | apla1 | 57 44 )
2 | Pau Révénve % Vo0r Y a7 )
N - —e 0O
3 | Ban dao trudc
4 | Ban dao sau
5 | Ban dao dung 90N
5/ Thiét ké cam.
Dua vao ban thuyét minh ctia may 171118 cd cac thdng sd co ban cla cam nhu bang
9.10.
Bang 9.10 Cac thong s ¢o ban clia cam may 14118
d rmin rma)( R A[mm]
Cam dau Révonve 18 40 140 150 171
Cam ban dao trudc va sau 18 35 80 90 113
Cam ban dao ding 18 35 80 a0 113
Khoang cach nho nhéat gitra dau Révénve va mat dau vau kep L,_,.= 75 mm

a. Cam dau Révénve

Vi tri tuong déi va mdi quan hé gilra bién dang cla cam vdi khoang cach gitra dau
Révonve va mat dau vau kep dudgc trinh bay trén hinh 9.19.

3 cudi hanh trinh gia céng, khoang cach L gilta mat dau vau kep va dau Révénve dat tri
s6 nho nhat (L;,), va lic dd con 1an c¢d dudng kinh d nam trén ban kinh 18n nhat cla cam dau
Révonve (r,..). Néu tri s6 L nhd nhat trong s6 cac L cha cac nguyén cong nhd hon L, thi
phai ndi can dao ra mét doan, tirc la nang khoang cach C dé cho L bang vdi L., cla may.
Né&u L> L, thi nhd vit me diéu chinh ta di ddng toan bd ban may mang dau Révénve vé phia
sau dé cho hai tri s& &y bang nhau.

Cho nén muén vé cam dau Révénve trudce tién phai diéu chinh vi tri dau Révénve. Mudn
diéu chinh dau Révénve, phai xac dinh khoang cach L clia cac nguyén cdng theo cong thirc:

L=Il,—b+h
O day: [, - 3o dai nhd ra cla phdi, I, = | + B + 5mm.
| - A6 dai chi tiét gia cong.
B - chiéu rdng dao cat dut.
5mm - la khoang cach an toan gitta dao cat dit va mat dau vau kep. |

‘b - khoang cach tir mat dau cta phdi dén 1udi cit cla dao.
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h - khoang cach tir ludi cat clla dao dén dau Révénve.
h

+¥

lO
e B C
-ﬂ;-—

Hinh 9.19— Sg 36 méi quan hé gilta cam va khoang cach gia céng

Dua vao théng s6 cla cac gia dac da cho, ta tinh dudc L.

Néu d nguyén céng nao dé 1am khoang cach L., tAng thanh L, thi ban kinh clia cam sé
giam di mét d6 dai AL va con 1&n nadm trén cung c6 ban kinh r, tic la:

AL=L -L
T day ta co:

min — Tmax = T

M= Fax - AL

NEu |, 1a chiéu dai hanh trinh clia.nguyén céng da cho thi ban kinh cla cam & dau hanh
trinh a:

n=r-l
St dung cac cong thic trén ta tinh toan cac sé liéu can thiét dé thiét ké cam:
Dé dai nhd ra clia phdi (day cling la dd dai phong phdi clia nguyén céng 1):
l,b=1+B+5=48+ 3 +5 =56 mm.

Theo thuyét minh may : L,,= 75 mm. Theo céc kich thuéc h vab clia can dao va phoi 4]
bang thuyét minh cla may xac dinh cac khoang cach gitta mat dau vau kep va dau Révénve
trén tirng nguyén céng:

- Nguyén cong 1:
L,=l,b—-b+h=56-0+64=120 mm
AL,=L,-L,,=120-75=45mm.
- Nguyén céng 2:
L, =56 —24 +62 =94 mm; AL,=94 - 75 =19 mm.
- Nguyén céng 3:
L,=56—-38+62=80mm,; AL; =5 mm.
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- Nguyén céng 5:
Ly =56 -355+62=825mm; AlLg=7,5 mm.
- Nguyén cbng 6:
Le = 56 — 24 + 67 = 99 mm; AL, = 24 mm.
Ban kinh da cho cla cam dau Révénve: r,, .= 140 mm va r.;,,= 40 mm.
Ban kinh cla cam & d&u va cudi cac hanh trinh:
M=l - ALy =140 -45=95 mm;r,’=r, -1, =95 -0 =95 mm.
r,=140-19=121mm;r,’ = 121 - 24,5 = 96,5 mm.
r; =140 -5=135mm; r,’ = 135 -14,5=120,5 mm.
re=140-7,5=1325 mm; r;' = 132,5-12=120,56 mm.
re=140-24 =116 mm; r;' = 116 — 24 = 92 mm.

Cui hanh trinh ¢4t ren can ha ban kinh cam mot doan bang 10% dd nang cat ren, tic la
(116 -92).10% = 2,4mm, nén: ry = 116 — 2,4 = 113,6 mm.

Khi quay dau Révonve, ban kinh cam can gidm 1 mm. Phan chay khong cla cam dau
Révénve sau khi cat ren c6 thé 18y véi ban kinh bat ky ché hon ban kinh Itc phéng phdi, ta
lay nho hon ban kinh nay 15 mm.

V& cam dau Révénve dugc ti€én hanh theo cac budc sau (hinh 9.20):

d
- V& cac vong tron co ., Fmae A VA (Mo, * E)

- Chia vong tron cé ban kinh (r,,+ —) lam 100 phan. Diém khdi dau la diém cat cla

N o

vong tron nay voi dudng thang ndi lién tam cla cam va 16 dinh vi $10mm ctia cam.

- Xac dinh cac cung tron ¢d ban kinh R trén vong tron ¢6 ban kinh A tudang Gng vdi cac
gdc « va p & phiéu diéu chinh, bang 9.8. Vé cac cung R qua cac phan da xac dinh.

- V& cac ban kinh can thiét cho tiing doan quay cla cam.
- V& cac dudng cong cong tac cla cam.

Vi du: vé dudng cong tir phan 5 dén phan 24 (hinh 9.20) ti€n hanh nhu sau: xac dinh tm
cla con l&n d dau va cudi hanh trinh. Chia 6 nang cla tdm con lan thanh 5 phan bang nhau

va vé cac cung tron dong tam qua cac phan ay. Chia cung tron ¢é ban kinh (r,, + g ) tr phan
5-24 ciing thanh 5 phan va vé cac cung R qua cac phan dy. Biém cit tuong (ng giita cac
cung tron dong tam va cac cung R sé 1a tdm cla con 13n 3 cac vi tri khac nhau. V& vong tron
clia con lan ¢18mm trén cac tam d6. Budng cong ti€p tuyén vdi cac vong tron sé la bién dang
cda cam. Cang vé nhiéu vong tron cla con lan, dudng cong céng tac cang chinh xac.

Gidi han dudng cong & dau hanh trinh 1a ti€p diém cla du’dng cong vdi con 1an d dau
hanh trinh. Ta co thé 13y diém gldl han & dau hanh trinh 13 diém cat gitta dudng cong va cung
phan dé cé ban kinh R di qua phan 5. Trudng hdp nay dudng cong céng tac c6 mot doan an
toan. Gidi han dudng cong d cudi hanh trinh 1a diém cét gilra dudng cong va dudng thang ndi
lién tam cam va tam con 1an 3 vi tri cudi hanh trinh.

Khi cat ren ta cho ban ren di hét phan 67 khi truc chinh dao chiéu. Pudng cong cong tac
ha thap 10% dé ban ren tu Iva.
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- Vé cac dudng nang va ha dé chay nhanh phai 14y theo cam miu.

Cac cung tron ndi tiép cac dudng cong thudng lay R,= g- +(0,5+1)mm.

Diéu kién ky thuat clia cam dau Révénve gidng nhu cac cam ban dao ngang.
078

0
99% 39, 5o

R95
| 750
R80 '
. ¢
A774 P32 R1P1
A/ S 249
740 - “ S — -
40 27%
Rmax140 Qg’tq’ R120,5
689 7‘35
679 2
669 | o
R135
60%% ' 98%
5 41%
0
R132 . 47% %%

Hinh 9.20 — Cam dau Révonve may tién tu dong 11118

b. Cam ban dao ngang

_ Thoéng thuong d cudi hanh trinh clla cam ban dao ngang (trudc, sau va dimng) thi con I1an
nam & ban kinh r_,. cla cam. Cho nén chi can xac dinh ban kinh d dau hanh trinh.

max

Theo thuyét minh thir_. = 80 mm.

- O nguyén cong 4, ddi vdi ban dao trudc:
r,=80mm;r,, =80-1,75=78,25 mm.

- O nguyén céng 4, d&i vdi ban dao sau:
ree = 80mm;r,=80-3=77 mm.

- 0 nguyén céng 7, di vdi ban dao dimng:
r,=80 mm;r, =80-13 =67 mm.

305



Hinh 9.21 trinh bay cac cam clia ban dao trudc, sau, diing va dudc t5 hop trén mot truc.
Khi ban dao khang lam viéc, thudng né trd vé vi tri ban dau. Bién dang cam o nhung doan
nay la cac cung tron ¢ ban kinh bang vdir,,, clla cam.

Cam lam viéc vai tai trong nho, thudng dudc ché tao bang gang C22 - 44, C28 — 48, vai
tai trong 16n thi dung thép 15, 20, 20X. Cam c6 kich thudc 16n thi ding thép 45, 40 hoac 40X.

‘Piéu kién ky thuat;
- Vat liéu: thép 45.
- Dung sai trén toan bd ban kinh: £0,1 mm.
- b6 bong bién dang cam: Ra1,25.
- Nhiét luyén bién dang va 16 ¢7: dat 45HRC.

18
99% %, °
: R90
|
Cam ban dao dung 7 P
| Q.<°°+
$32
w0
E | Rmin31
. -| _ _ _ _ _ _
A113 |
/\
& .
I '9))
Cam ban dao trudc '
Cam ban dao sau 41%
4]
R78,25 45%

[ 47% 46%

Hinh 9.21 — Cam clia cac ban dao ngang
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	7.6 MÁY GIA CÔNG BÁNH RĂNG CÔN RĂNG CONG 
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