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May cat kim loai

i néi déu

Tap tai liéu dugc bién soan trén co s& cac tai liéu khoa hoc, gido trinh may
cat kim loai dang sur dung trong céc trudong dai hoc ky thuat. Dong thoi can ci
vao muc tiéu, ndi dung, chuong trinh dio tao bac cao ding nganh co khi ché tao
dang thuc hién & Truong Dai hoc Su pham K§ thuat Nam Dinh.

Noi dung chinh duoc trinh bay rit c6 dong va co ban, bao gom céa vé thé
hé mdy cong cu thong thudng va thé hé may méi NC, CNC. Chiing toi da c¢6 gang
nghién ctu va st dung céc tai liéu cua cac nha khoa hoc, tap trung bién soan
nhitng van dé cot 16i ma nhat thiét sinh vién phai nim duoc, hiéu dugc, van dung
duoc khi nghién cttu mon hoc nay. Tuy nhién, tai liéu nay khong thé thay thé cho
bat ctt gido trinh ndo vé may cat kim loai ma ching t6i di sir dung dé bién soan.

Muc dich chinh cua tai liéu nay la cung cap cho sinh vién nhitng ndi dung
kién thitc chinh yéu nhat clia mon hoc mang tinh hé thong, dé hié€u, dé nhé, dé
nghién citu va dé sir dung. Dong thoi ciing 1a tai liéu tham khao tich cuc mang
tinh thong nhat vé mat cau tric, ndéi dung ma can bo giang day can trang bi cho
sinh vién khi nghién cttu mon hoc nay va rit ¢6 thé phan nao gidp cho cic ban
dong nghiép lam tai liéu tham khao trong qud trinh giang day cdc mon hoc
chuyén mon nganh co khi ché tao may.

Té4c gia rat mong su dong gép ¥ ki€n clia ban doc dé tap tai liéu duoc hoan

chinh hon. Xin chan thanh c4dm on!

Tac gia
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Phan thit nhat

MAY CAT KIM LOAI THONG THUONG

CHUONG 1: CO SO LY LUAN CHUNG VE MAY CAT KIM
LOAI

L. PAI CUGNG VE MAY CAT KIM LOAI
1. Lich sir ra doi va phat trién ciia may cat kim loai
Tu nhitng ndm xa xua ngudi Ai cap di ché tao duoc may khoan tay bang
day cung. Truyén dong chinh Ia do day cung truyén tir tay nguoi téi. Loai truyén
dong nay da c6 cach day day tir 3000 + 4000 nam. Tuy nhién, cho dé€n ngay nay
chinh n6 van con ton tai va dugc sur dung.

Ciing chinh & Ai-cap va An Do da ché tao ra may tién g6 tho so dau tién vao
nam 1900 trude cong nguyén. May lam viéc dugce can phai c6 hai ngudi tham gia
diéu khién: mot ngudi kéo day cung thuc hién chuyén dong ctia chi tiét gia cong
va ngudi kia thuc hién chuyén dong cta dao cit. Loai truyén dong day cung bang
tay so dang ndy da dugc sir dung qua nhiéu thé ky va mai cho t6i thé ky thit muoi
mdi c¢6 mot cai tién d6 1a thay sic truyén dong cua tay (kéo tay) bang siic truyén
dong clia chan (dap chan). C6 thé xem chan ngudi da lam nhiém vu clia mot
chiéc dong co.

Dén the ky thit XIV ¢ Trung Quoc c6 mdy mai, mdy phay dé mai ki€m, gia
cong banh xe v.v...

Dau thé ky thi XVII da ra doi mdy khoan gb dung stic nuéc dé chay. Ciing
thoi di€ém nay cac cong su Lién X0 cii ché tao ra mdy tién. Sau Cach mang thdng
Muodi Nga vi dai, may cét kim loai duoc phét trién véi téc do rat nhanh va tham
chi con duéi kip va vuot cdc nudc tu ban.

Nira sau ctia thé ky XVIII do anh hudng ctia chién tranh doi hoi nhiing khoi
luong vii khi 16n khéng 16 da thic ddy nganh ché tao may phat trién vé so luong
cling nhu do chinh x4c.

Nam 1814 mdy bao dau tién ra doi. Nam 1815 mdy phay dau tién ra doi.
Cac loai mdy bao giuong cua Sellers va cac loai may phay van nang ciing nhu
may tién revolve clia nha may Brown va Sharpe da xuat hién trén hoi chg kj nghé
6 Paris nam 1867. Dén nam 1874 hai nha may nay da cho ra doi may mai van
nang.

Nam 1873 hang Spenser (My) da cho ra doi may tién tu dong dau tién c6 co
cau cap phoi, c6 truc phan phoi ¢6 cam dia va cam thung.
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Nam 1880 ¢ My, & Dic va & Anh dd san xuat nhiéu mdy tién revolve tu
dong dau tién dung phoi thanh. Nam 1898 ra doi may tién tu dong dinh hinh doc
v6i u dong va ban dao di dong.

Nhu vay, thé ky XIX truyén dong clia mdy cat kim loai ¢6 nhitng bién déi
16n. Khi xuat hién mdy hoi nudc, cong suét cit duge nang 1én. Nam 1890, dong
co dién da duoc sir dung trong mdy cat kim loai va da dan dan duogc dung lam
nguon truyén dong cho tiing may riéng biét.

DPau thé ky thit XX, mot s6 hang & My nhu Gridley, Klibend va Kon da san
xuédt mdy ntra tu dong va tu dong nhiéu truc.

- Nam 1931, & My da c6 duong day tu dong dau tién dugc dua vao san xuat.

- Nam 1935, & Lién x0 cii da c6 duong day tu dong thit hai dua vao san xuat.

- Nam 1950, Lién X0 cii da dua nha may tu dong vao san xudt piston.

May cit kim loai phat trién song song v6i su phat trién cta vat liéu mdéi va
dao cit. Nam 1990, 1an ddu tién cta thép gi6é clia Taylor xuat hién tai hoi cho
quoc t€ Paris. Cong suat cat cta dao cat bang thép gi6é cao gdp 3 + 5 14n dao thép
cdacbon dung cu. Do d6 doi hoi do cing viing, do bén cia mdy cling yéu cu cao
hon. Tir day nhu cau hién dai hod mdy cat kim loai da bat dau khoi sac. Nam
1920, dao gan manh hop kim cing ra doi, cong suét cat rat cao gap (5+10) 1an so
voi dao thép gio. Két cau may cat kim loai ciing doi hoi can duoc cai tién hoac
hién dai hoa.

Ngay nay, cling v6i su phét trién clia cong nghiép dién tlr, dic biét 1a su ra
doi ctia may tinh dién tr, may tinh dién tir da tao nén budc nhay vot trong nganh
san xudt may cat kim loai va tng dung ky thuat tin hoc trong nganh ché€ tao mdy
noi rieng. May diéu khién theo chuong trinh s6 (NC = Numerical Control) da ra
doi & My tir nam 1924, nhdm dép Gng yéu cau ché tao nhiing chi tiét c6 bién dang
phtic tap & dang san xuét loat nho hoac don chiéc.

T nam 1975 + 1985 mdy diéu khién theo chuong trinh s6 phat trién theo
huéng sir dung véi mic do cao cdc thi€t bi diéu khién bing s6 dé tu dong cap
phoi, van chuyén phoi, thay dao, hiéu chinh dao. Sir dung nhiéu thiét bi tinh toan
hién dai dé kiém tra chat luong chi tiét gia cong, hiéu chinh sai s6 clia c4c thiét bi
cong nghé, gia cong tdng hop nhiéu loai chi tiét v6i dang san xuat hang loat 16n.

Hién nay da s6 c4ac may cong cu hién dai duoc diéu khién theo chuong trinh
s0. Pay la diéu kién k§ thuat co ban dé thuc hién tu dong ho4 linh hoat trén timg
mdy cong cu diéu khién so riéng 16 CNC Machines (CNC=Computerized
Numerical Control), hay & cdc trung tam gia cong diéu khién s6 (CNC
Engineering Center), cling nhu viéc ghép ndi ching thanh mot hé thong gia cong
linh hoat (FMS = Flexible Manufecterring System), diéu khién lién thong béng
cac may dién toan ghép mang, hinh thanh hé thong gia cong tich hgp (CIM =
Computer Intergated Manufecterring).
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Mait khdc, do tit ca thong tin can thiét dé mdy cong cu CNC thuc hién tir
mot doan cong nghé riéng 1é nao d6, dén mot quy trinh cong nghé téng thé, déu
duoc dua vao hé diéu khién dudi dang ma s6, ma céc thiét bi CNC cho phép dat
chung vao qua trinh van hanh cuta ca xi nghiép thong qua hé thong quan 1y dir
liéu téng hop. d6 1a mot loi thé manh mé dé nang cao trinh do quan 1y cua cac xi
nghiép cong nghiép hién dai, nho ting dung cuia cdc mang lién thong cuc bo LAN
(Local Area Network).

Loi thé€ trén s€ dugc phat huy trong chién lugc gia cong toan céu, trong do,
dong thong tin diéu khién qud trinh gia cong duoc thu phat, chuyén giao bang hé
thong vé tinh, thuc hién moi lién két hé thong: nhu cau thi truong, don dat hang,
nha thiét k&, nha ché€ tao, nha cung cip, nha tiéu dung... trong mang liéu thong
toan cau WAN (World Area Network).

2. Khai niém chung

May 1a tit ca nhitng khi cu hoat dong theo nguyén tac co hoc ding 1am thay
déi mot cach c6 y thitc vé hinh ddng hodc vi trf clia vat thé.

Ciu trdc, hinh dang, kich thudc clia cic mdy rit khac nhau. Tuy theo dac
diém st dung clia nd, ta c6 thé phan thanh hai nhém 16n:

a) May dung dé bién déi nang luong tir dang nay sang dang khdc d€ sir dung
thich hop hon dugc goi 12 may bién ddi nang lugng.

b) May dung dé thuc hién mot cong viéc nhat dinh goi 1a mdy cong cu. Nhu
viy, mdy cong cu la loai may dung dé thay déi hinh d4ng va kich thuéc clia cic
vat thé cho phi hop véi yéu ciu sir dung.

Theo tiéu chuan Viét Nam, mdy cong cu dugc chia 1am 5 loai:

- Mdy cat kim loai;

- Mdy gia cong go;

- Mdy gia cong 4ap luc;

- Méay han;

- May duc.

Nhitng mdy cong cu ding dé bién déi hinh ddng cuia cac vat thé 1a kim loai
bang c4ch 14y di mot phan thé tich trén vat thé Ay véi nhiing dung cu cét va
chuyén dong khdc nhau, dugc goi 12 may cat kim loai.

Vat thé can lam bién d6i hinh didng duogc goi 1a phoi hay chi tiét gia cong,

Phan thé tich duoc 14y di trén vat thé dugc goi 1 phoi,

Dung cu dung dé 14y di phan thé tich d6 dugc goi 1a dao cit,

Toan bo qua trinh 1am thay déi hinh déng vat thé bing phuong phép cét nhu
trén duoc goi 1a qua trinh gia cong cat got va nhitng mdy cong cu thuc hién qua
trinh cat got d6 duogc goi 1a “Mdy cat kim loai”.
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Ngoai phuong phédp gia cong cat, con dung nhiéu phuong phdp gia cong
khic nhu: gia cong cdn ngudi, cadn néng, ren, dap, han, dién hod.v.v...Thuc hién
cac phuong phép gia cong nay, c6 cdc mdy cong cu tuong tng.

3. Phan loai may cat kim loai

Ngudi ta ¢6 nhiéu co s& dé phan loai: c6 thé dua theo cong dung, trinh do
van nang, theo do chinh x4c, trong lugng, muc do tu dong hoa...

3.1. Phan loai theo phuong phap cat (theo cong dung)

Ta biét rang cong suét cit va kha niang cong nghé ctia mdy do dao cit
quyét dinh 12 chinh. Su phét trién clia dao cét luon ludn di trudc su phat trién cla
mady cat kim loai. Do vay, viéc phan loai mdy cat kim loai theo phuong phdp cat
1a hop 1y va don gian nhat. Nguoi ta phan ra: may tién, mdy phay, may bao, may
khoan, mdy mai...

3.2. Phan loai theo trinh d6 van nang

M4y van nang: LA loai mdy c6 thé thuc hién nhiéu nguyén cong khac nhau
ctia nhiéu loai chi tiét khac nhau (diing trong san xuét don chiéc, loat nhd)

M4y chuyén mon hoa: La may dung dé gia cong mot hay mot vai loai chi
ti€t c6 hinh dang tuong tu nhung kich thudc khac nhau (ding trong san xuét hang
loat)

Mady chuyén ding: La loai mdy dung dé gia cong cic chi tiét c6 cuing loai
kich thudc véi s6 lugng 16n (dung trong san xuat hang loat va hang khoi)

3.3. Phan loai theo do chinh xac

May chinh x4c thuong

May chinh x4c cao

3.4. Phan loai theo trong luong

May trung binh: 10 tan;

May nang: 10 dén 30 tan;

May nang vira: 30 dén 100 tén;

Mady siéu nang: 100 tan trd 1én.

3.5. Phan loai theo mitc do tu dong hoa

May nua tu dong;

May tu dong;

May t6 hop.v.v...

II. PONG HOC MAY CAT KIM LOAI

Tru6c khi bit diu nghién ciu cdc tinh niang va ciu tao cu thé cha tiing mdy,
ta can bi€t mot s6 khai niém vé dong hoc, tic 1a vé chuyén dong, vé su hop thanh
chuyén dong, vé cdc méi lién hé chuyén dong trong mdy cét kim loai.
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May cat kim loai 1a loai may cong cu hoat dong theo nguyén tic co hoc,
ding lam thay déi hinh ddng va kich thudc clia cdc vat thé bang kim loai v6i
phuong phép céit. Hay may cét kim loai 1a loai mdy dung dé€ tao nén cdc dang bé
mat cla chi ti€t gia cong. D€ tao thanh cac bé mit khac nhau, may phai ¢6 co ciu
mang dao va phoi duoc goi 1a co ciu chip hanh, va may phai truyén dén co ciu
chap hanh nhitng chuyén dong tuong doi theo nhitng quy luat nhat dinh (vi du:
phoi quay tron, dao chuyén dong tinh tién s& cho ra dudng xoén vitme).

Nhitng chuyén dong tuong d6i nay phu thuoc vao kich thudc, hinh déng bé
mat chi ti€t gia cong va cung vdi cac phuong phap gia cong, né xac dinh cau tric
hinh hoc clia mdy. Vi thé muon tao thanh céu tric dong hoc, sau d6 hinh thanh so
d6 dong hoc ctia mdy, trudc tién ta phai nghién ciu cdc phuong phdp hinh thanh
cac bé mat hinh hoc. Tat ca c4c chuyén dong tuong déi dugc truyén dén dao va
phoi & bat ky chiéc mdy cat kim loai nao, ciing déu c6 thé quy vé nhitng chuyén
dong clia mot vai co cau co ban, nhu tién vitme 12 1ap lai chuyén dong tuong doi
gifta vitme va dai oc.

Nhiém vu co ban cua dong hoc trong mdy cit kim loai 1a cén ci vao chuyén
dong hinh thanh bé mat ma tién hanh phan tich cau tric dong hoc cia mdy. T dé
tong hop thanh nhitng quy luat, dé ra cdc phuong phdp téng quat vé diéu chinh
chuyén dong, dong thdi dé ra cac phuong phap xdc dinh do chinh xdc truyén
dong clia may. Ta lan luot dé cap mot vai van dé co ban vé dong hoc trong may
cat kim loai.

1. Su hinh thanh bé mat gia cong trén may cit kim loai

Bé mat hinh hoc cua nhitng chi ti€t may rat da dang va ch€ tao cidc bé mat
ndy trén mdy cit kim loai ¢ rat nhiéu phuong phdp khdc nhau. Dé c6 thé xac
dinh cdc chuyén dong cén thiét, titc 12 chuyén dong clia cdc co ciu chap hanh cla
may tao ra cdc bé mit d6. TruGe hét can nghién citu su hinh thanh cdc dang bé
mat clia céc chi tiét may thudng gia cong trén may cat kim loai. Cac dang bé mat
thuong gap 14 bé mat tron xoay, mat phang va mat dac biét.

1.1. Bé mat tron xoay

Cac dang bé mat tron xoay dugc tao thanh do mot dudng sinh chuyén dong
tuong doi v6i mot dudng chudn.

DBuong chuan | Dudng sinh Budng chudn Pudng sinh
a/ b/
(D R
c/ d/

Hinh 1: Cic dang bé mat tron xoay
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Hinh 1, thé hién mit tron xoay duoc hinh thanh do c¢6 su chuyén dong tuong
doi giita dudng sinh va dudong chuén.

Néu dudng sinh 12 mot dudng thang quay xung quanh mot dudng chuén 1a
duong tron, ta ¢6 mat tru hinh 1-a. Trudng hgp duong sinh khong song song véi
truc quay, s€ cho ra mat con, hinh 1-b.

Néu duong sinh la duong cong hoac duong gap khic, s€ ¢ mat tron xoay
dinh hinh, hinh 1-c,d

1.2 Dang mat phang

Cic dang mat phang bdéi dudng sinh 13 dudong thang, dudong cong hodc
duong gap khiic di dong trén dudng chudn 13 duong thang.

D/chuin B/sinh

P/chuin D/sinh
Duong sinh
P/chuin

a/ b/ c/
Hinh 2: Cic dang mat phing

Néu duong chuédn 13 dudong thang, dudng sinh ciing 12 dudong thang bé mat
hinh thanh 12 mat phang, hinh 2- a.

Néu dudng chuin 13 dudng thang, dudng sinh 13 dudng cong thi bé mat hinh
thanh 1a mat cong, hinh 2- b.

Néu dudng chudn la dudng thang, dudng sinh 12 duong gip khiic bé mat
hinh thanh 1a mat gay khdc, hinh 2- c.

1.3. Bé mat dac biét

La cdc dang bé mat tru, mit nén khong tron xoay va mat cam. Ngoai bé mit
dac biét con c6 dang than khai, arsimet, cdnh turbin, méi cheo...

|
o | b/ c/

Hinh 3: Dang bé mat dac biét

Nhu vay, qua ba dang bé mit trén ta thay ring c6 thé tao ra ching bing
cach dung hai loai dudong sinh sau:
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a) Puong sinh do cic chuyén dong don gian, d6 1a: chuyén dong thang va
chuyén dong quay tron déu c6 clia may tao nén nhu dudng thang, dudng tron hay
cung tron, than khai, xoan arsimét, khi d6 chi cAn mdy c6 cic chuyén dong don
gian 12 c6 thé tao ra cdc dudng sinh do6.

b) Puong sinh do cdc chuyén dong thang va chuyén dong quay tron khong
déu clia mdy tao nén nhu: dudng parabol, hypecbol, Ellip, xoan logarit...thi két
cdu clia may dé thuc hién cac chuyén dong nay phiic tap hon.

Nhitng dudng sinh néi trén chuyén dong tuong d6i v6i mot dudng chuin sé
tao ra bé mat cta cdc chi tiét gia cong. Do d6, mot mdy cat kim loai mu6n tao ra
dugc bé mat gia cong phai truyén cho co cau chip hanh (d6 1a dao va phoi). Cac
chuyén dong tuong doi dé tao ra dudng sinh va dudng chuin. Nhitng chuyén dong
can thiét dé tao nén dudng sinh va dudng chuin goi 1a chuyén dong tao hinh clia
mady cat kim loai.

2. Chuyén dong tao hinh

Chuyén dong tao hinh bao gébm moi chuyén dong twong doi giita dao va
phoi dé€ hinh thanh bé mat gia cong.

Chuyén dong tao hinh bao gém: chuyén dong vong va chuyén dong thang.
Van toc clia cdc chuyén dong nay quan hé v6i nhau theo mot ty 1& nhat dinh.
Trong chuyén dong tao hinh c6 thé bao gém nhiéu chuyén dong, ma van téc cla
moi chuyén dong nay phu thudc vdo van toc clia nhitng chuyén dong kia. Cac
chuyén dong nhu thé€ goi 1a chuyén dong thanh phan. Nhu vay mot chuyén dong
tao hinh gdom mot hay nhiéu chuyén dong thanh phan.

Chuyén dong tao hinh ¢6 hai loai: don gian va phtc tap.

2.1. Chuyén dong tao hinh don gian

La chuyén dong do mot chuyén dong thanh phin (chuyén dong thang hay
vong) thuc hién.

Vi du & hinh b, chuyén dong tao hinh dé tao ra mait tru c6 thé chi do chuyén
dong thanh phan I thuc hién (lic nay phoi quay va dao ding yén), hoac do
chuyén dong thanh phan II thuc hién (lic ndy dao quay va phoi ding yén).

Hinh 4: C4c chuyén dong tao hinh don gian

2.2. Chuyén dong tao hinh phic tap
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Chuyén dong tao hinh phiic tap 1a do nhiéu chuyén dong thanh phan tao
thanh.

Vi du khi tién ren trén mat tru, tién con, ta thdy can c6 it nhat hai chuyén
dong thanh phan. Chuyén dong tao hinh dudong xoin oc, hinh 5- a, sau khi phoi
quay tron mot vong thi dao phai tinh ti€n mot lugng ding bing budc ren (t).
Chuyén dong tao hinh bé mit con can ¢6 chuyén dong tinh tién song song véi
duong sinh clia mat con 1a tdng hop clia hai chuyén dong thang, trong d6 mot
chuyén dong huéng truc va mot chuyén dong huéng kinh, hinh 5-b. Day chinh 1a
chuyén dong tao hinh phiic tap.

Hinh 5: Céc chuyén dong tao hinh phiic tap

Chuyén dong tao hinh c6 khi con gom ba chuyén dong thanh phan hoic
nhiéu hon, nhung trong may cét kim loai khong dung s6 chuyén dong thanh phén
16n hon bon, vi ring cdc co cau diéu khién clia may sé rat phic tap.

Chuyén dong tao hinh 1a chuyén dong quan trong nhét trong mdy cat kim
loai nén phai phan tich, b6 tri chuyén dong nay dén cdc co cau chap hanh (dao va
phoi) cho thich hop, méi c6 thé dam bao may lam viéc chinh x4c, nang suét cao
va két cdu don gian.

3. Cac phuong phap tao hinh bé mat gia cong

Dé hinh thanh cdc dang bé mit clia cic chi tiét bing kim loai, ngudi ta diing
rat nhiéu phuong phdp ché tao nhu: can, dic, ép, cét got v.v..Mdy cat kim loai
tao hinh céc chi tiét gia cong bang cach dung dao cat, cat bo phan kim loai véi
céc phuong phdp cat: cat chép hinh, cét theo vét va cét bao hinh.

3.1. Phuong phap cat chép hinh (dinh hinh)

Day 1a phuong phép tao hinh bing cach dé 1udi dao cét triing v6i dudng sinh
ctia bé mat gia cong.

Thuc ra ludi dao cat méi chi hinh thanh mot dudng sinh, dé hinh thanh bé
mit gia cong, dudng sinh phai chuyén dong theo dudng chuin, hinh 6-a.

- Néu duong chuin 13 dudng thing, ta s& c6 bé mit gia cong 12 mat dinh
hinh. Mdy thuc hién 1a mdy bao dinh hinh hoac phay chép hinh.

- Néu dudng chudn 12 dudng tron, thi bé mat gia cong 1a mat tron xoay dinh
hinh. Thuc hién trén mdy tién chép hinh.
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- Néu dudng chudn 1a dudng cong, thi bé mat gia cong s€ c6 dang cam.
Cac dudng chuén nay c6 thé dugc hinh thanh bang miu chép hinh, bing
cam, hodc diéu chinh va phdi hgp céc xich truyén dong ctia may cu thé.

Ludi cat

c/

Hinh 6: Cac phuong phép tao hinh

3.2. Phuong phap cit theo vét (phwong phap quy tich)

Pay 1a phuong phdp tao hinh bé mit gia cong do téng cong cac vét chuyén
dong cua ludi dao tao ra. N6i cach khac, quy tich cac vét chuyén dong cta dao
cét 1a duong sinh cuia bé mat gia cong.

D€ tao nén dudng sinh 1a téng cua cac vét chuyén dong A, hinh 6-b, ching
ta c6 thé diing xich chay dao, dung thu6c chép hinh v.v... Thuc hién phuong phép
tao hinh nay trén mdy tién, phay dinh hinh, mai, khoan.

3.3. Phuong phap cat bao hinh

Pay 1a phuong phap tao hinh bé mit gia cong do 1udi dao chuyén dong tao
thanh nhi€éu bé mat phu, ti€p tuyén lién tuc v6i bé mat gia cong. Quy tich cua
nhitng diém tiép tuyén nay chinh 1a dudng sinh ctia bé mit gia cong (hay con la
hinh bao ctia ludi cit).

Thuc hién phuong phap nay trén may xoc rang hay mdy phay lan rang... &
day, dang than khai cua rang chinh 12 hinh bao clia clia cdc mat cit do céac ludi
cat hinh thanh & ciac diém 1, 2, 3... hinh 6-c.

Nhan xét:

a) Ca ba phuong phdp da trinh bay & trén méi chi 1a phuong phdp tao ra
dudng sinh hay dudng chudn ctia bé mit tao hinh. Nhung bé mit tao hinh con phu
thudc vao vi tri ciia duong sinh. Ta xét cac truong hop sau:

- Puong sinh song song v6i truc tao ra mat try, hinh 7- a

- Duong sinh cat truc tao ra mat con, hinh 7- b

- Puong sinh chéo nhau véi truc tao ra méat hypécbol, hinh 7- c.

b) Trong mot may khong chi dung don doc mot trong ba phuong phap trén,
ma thuong phai phoi hop lai. Vi du trén mdy tién vira dung phuong phap chép
hinh vira dung phuong phap cit theo vét .v.v...
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a) Mit tru b) Mit con ¢) Mat hyphécbon

Hinh 7 : Vi trf tuong d6i ctia dudng sinh véi dudng chuén

4. T6 hop chuyén dong

Muén hinh thanh nhitng chuyén dong tao hinh trén may cét kim loai, tiic 1a
muon xéac dinh chuyén dong tuong doi gitta dao cét va phoi, ta can biét cdc moi
quan hé vé chuyén dong va su té hop céc chuyén dong gita cac khau chap hanh
vGi ngudn truyén dong va gitta cadc khau chap hanh véi nhau.

Moéi lién hé vé chuyén dong va su t6 hop cdc chuyén dong dugc biéu thi
bing mot loai so do goi 1a so d6 két cau dong hoc.

So d6 két cau dong hoc 12 mot loai so d6 quy wdc, biéu thi van tat nhitng két
céu co ban thuc hién chuyén dong, biéu thi nhitng méi lién hé vé chuyén dong va
t6 hop céc chuyén dong clia mdy.

Vi du: biéu thi cdc két cau co ban thuc hién chuyén dong, méi lién hé va su
t6 hgp cdc chuyén dong clia may tién ngudi ta dung so d6 két cdu dong hoc mo ta
nhu sau:

Hinh 8: So d6 két cdu dong hoc ciia mdy tién

O day, chiing ta théy:

- Nguén truyén dong chinh 1a dong co dién;

- Co cu chap hanh la truc chinh va ban dao.

Chudi n6i lién nguén chuyén dong véi cdc co cdu chap hanh hay néi lién
céc co cau chap hanh véi nhau goi 1a xich truyén dong.

Trong xich truyén dong c6 céc co cdu diéu chinh hay céc co ciu chip hanh
goi 1a cdc khau cta xich truyén dong. Cu thé: i, 1a bo phan bién doi van toc cla

Trdan Vdn Khiém- Lé Vin Tién 11



May cat kim loai

truc chinh (hop t6¢dd), i, 1a bo phan bién déi lugng chay dao (hop chay dao) 1a
nhiing khau diéu chinh cta xich truyén dong. Pay la nhitng khau trung gian va
duoc ky hiéu bang hinh thoi. Ty s6 i, va i, goi 1a chac diéu chinh clia mdy, né biéu
thi ty s6 truyén can diéu chinh trong xich truyén dong, day la hai khau di€u chinh
cta xich truyén dong.

C6 hai xich truyén dong: 1a dong co dién va truc chinh, truc chinh va ban
dao. Truc chinh va ban dao la nhitng khau chap hanh (vi ching la nhitng khau
cudi cling cua xich truyén dong). Cac xich truyén dong hop lai thanh so do két
célu dong hoc clia may.

Mot s6 so d6 két cau dong hoc dé tao nén cdc xich truyén dong clia mdy cit
kim loai sau:

4.1. Xich chuyén dong tao hinh

Tuy theo tinh chat clia chuyén dong tao hinh céc xich truyén dong dé thuc
hién chuyén dong tao hinh c6 thé 1a don gian hoic phic tap.

a) Xich tao hinh don gian

So dé két cau dong hoc thuc hién chuyén dong tao hinh don gian, bao gém
céc xich truyén dong thuc hién cic chuyén dong thanh phan doc lap nhau nhu &
cac mdy phay, khoan, mai,... Ngudi ta c¢6 thé dung riéng tiing dong co cho ting
xich truyén dong, vi du nhu & may phay c6 so d6 két cdu dong hoc nhu sau:

Truc chinh mang dao

Hinh 9: So d6 két cau dong hoc mdy phay

Xich truyén dong thuc hién chuyén dong chinh do dong co dién (PC1)

didm nhan, xich truyén dong thuc hién chuyén dong chay dao do dong co dién
(PC2) dam nhan. Vi thé ma két cau clia mdy ciing s& dugc don gian. C4c chuyén
dong thanh phan V va S déu doc lap nhau va tao nén cac chuyén dong tao hinh
don gian.

b) Xich tao hinh phtic tap

So d6 két ciu dong hoc thuc hién chuyén dong tao hinh phic tap bao gém
viéc t6 hop hai hodc mot s6 chuyén dong thanh phan véi nhiéu xich truyén dong
va nhiéu khau trung gian.
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Thong thudng ¢ mdy tién ren vit ngudi ta sir dung céc chuyén dong tao hinh
phiic tap. O day cén c6 cdc khau trung gian dé dam bao su ph6i hop chuyén dong
gitta dao va phoi tir mot nguon truyén dong. Nhitng khau trung gian nay phai dam
bao ty s truyén dong: khi phoi quay dugc mot vong, thi dao phai tinh tién duogc
mot luong diing bang budc ren t,. Khau trung gian 1a nhitng banh rang diéu chinh
tao thanh chac diéu chinh ig, chuyén dong tao hinh phiic tap 14 Q va T, hinh 10

t
(} Truc chinh . Chi tiét gia cong
b ° X\’D
v

¢) Xich tao hinh hon hop

Xich tao hinh hoén hop bao gém
xich tao hinh vira don gian vira phiic
tap, hinh 11

biac trung cho xich tao hinh nay

la mdy phay ren vit. So do két cau
dong hoc & may phay ren vit, mo ta
chuyén dong tao hinh phic tap Q,va T
nho dong co II tie 1a khi Q, quay duogc
mot vong, thi ban may mang dao phay
tinh tién dugc mot lugng bing budc
ren tp. Con chuyén dong tao hinh don
gian Q,nhd dong co 1 1a chuyén dong quay tron cta dao.

Hinh 11 : So d6 két cau dong hoc cta
may phay ren vit.

Nhu vay, chuyén dong quay Q, va chuyén dong tinh tién T chuyén dong doc
lap v6i chuyén dong quay Q,. Ba chuyén dong thanh phin nay do hai dong co
dién I va II diéu khién. Phoi chuyén dong quay Q, qua i,, phoi hop vé6i chuyén
dong tinh tién T qua i,. Dao phay chuyén dong quay tron Q, qua i,,.

4.2. Xich phan do

Trong mdy cit kim loai, ngoai céc xich thuc hién chuyén dong tao hinh, con
c6 xich phan do. Chiic nang cta xich nay 1a hinh thanh cdc bé mat giéng nhau,
phan b6 déu nhau trén bé mat cta chi tiét gia cong, chit né khong tham gia vao
chuyén dong tao hinh.
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Vi du: khi gia cong banh rang biang dao phay modul trén mdy phay van
nang, sau khi cit xong mot rinh rang ta can phai cét rinh rang tiép theo dé hinh
thanh mot rang cua banh rang thi ching ta phai quay chi tiét gia cong (phoi) di
mot goc.

Dé c6 thé xét méi lien he gilta chuyén dong phan do va chuyén dong tao
hinh, ta xét mot vai chuyén dong phan do don gian nhu sau:

> Truc chinh

bia phan do
Chét dinh vi
a/ Phan do béng tay b/ Phan do bing dong co dién

Hinh 12: So d6 xich phan do

Chuyén dong quay V 1a chuyén dong khong lién tuc, khong phai 1a chuyén
dong tao hinh, day chinh la chuyén dong phan do. Chuyén dong phan do c6 thé
thuc hién bang tay hinh 12-a hodc bang dong co dién hinh 12-b. Chd y khi déng
ly hop phai rit chot ham.

Nhitng chuyén dong phan do trén 1a nhitng chuyén dong phan do don gian.
O nhiéu loai méay ddi hdi nhiing chuyén dong phan dé phiic tap, nhu ludi dao clia
dao phay lan, phan b6 trén dudng xodn 6c. Khi hét lung, dao nay lan chuyén
dong phan do phic tap 1a chuyén dong dudng xoén oc.

Thong thudng méy chi ¢c6 mot nhém phan do, nhung ciing c6 khi can nhiéu
nhém chuyén dong phan do. Vi du: dé c6 thé hét lung dao phay lan nhiéu diu
moi, may hét lung cin phai ¢6 hai nhém phan do: mot nhém dung dé phan do
theo so rang phan bo trén dao lan (chuyén dong phan do 1a chuyén dong xoén),
nhém thit hai ding phan do cho s6 ddu méi (chuyén dong phan do 1a chuyén
dong vong hay chuyén dong thing).

T6 hop hai chuyén dong phan do va chuyén dong tao hinh c6 rit nhiéu
phuong 4n phu thudc vao dic tinh ctia chuyén dong trong ting may.

4.3. Xich vi sai

D¢ hinh thanh mot s6 bé mit gia cong, trén mot s6 may cét kim loai can ¢
xich truyén dong tong hop dé bu trir mot s6 chuyén dong truyén dén khau chip
hanh. Loai co cdu tong hop chuyén dong hay ding nhit 1a co cau vi sai. Xich
truyén dong thuc hién tong hop chuyén dong goi 1a xich vi sai.

Thong thudng chuyén dong vi sai dugc ding trong trudng hop can truyén
dén khau chap hanh mot chuyén dong phu c6 chu ky (thém hay bét), khi khong
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can ngimg chuyén dong ctia cac khau chap hanh. C6 khi ngudi ta dung xich vi sai
dé thuc hién mot chuyén dong khong déu.

O so d6 két cdu dong hoc dung xich vi sai, truc cam nhan hai nguén truyén
dong tir co cau diéu chinh iy va iy. Co cau vi sai (VS) thuc hién viéc téng hop hai
chuyén dong nay thanh mot chuyén dong da dugc bu trir chuyén dén cam.

Hinh 13: So d6 két c&u dong hoc dung xich vi sai
(mdy tién hét lung dung xich vi sai)

4.5. Cac chuyén dong cua may cit kim loai

Dé thuc hién nhiém vu gia cong, tic 1a hinh thanh cac bé mat can thiét trén
bé mit chi ti€t gia cong, mdy cat kim loai cin c6 nhitng chuyén dong tuong d6i
gifta dao va phoi theo mot quy luat nhat dinh dugc goi 1a chuyén dong tao hinh.
Ditng vé mit cong ngh¢, chuyén dong tao hinh c6 hai dang co ban, dé 1a:

a) Chuyén dong chinh (chuyén dong cat): 1a chuyén dong tao ra van toc cét
dé thuc hién qud trinh cét. Trong bat ky phuong phdp cét nao, chuyén dong chinh
déu c¢6 van toc 16n nhdt. Chuyén dong chinh c6 thé 1a chuyén dong vong hay
chuyén dong thang, ky hiéu 1a V.

b) Chuyén dong chay dao: 1a chuyén dong dam bao qua trinh cét duoc thuc
hién lién tuc, ky hiéu la S.

Ca hai chuyén dong: chuyén dong chinh va chuyén dong chay dao déu c6
thé do dao hay phoi thuc hién va ca hai déu c6 thé 1a chuyén dong lién tuc hoic
chuyén dong gidn doan. Hai chuyén dong nay goi 12 chuyén dong co ban cua
mdy. Ngodi ra trén mdy cét kim loai con c¢6 cac chuyén dong phu, khong tham
gia truc ti€p vao qud trinh cét nhu chuyén dong phan do, tién dao, 1ui dao .v.v...

Vi chuyén dong chinh clia mdy cét kim loai c6 thé 1a chuyén dong vong hay
chuyén dong thing, nén mdy cit kim loai cling c6 thé phan thanh hai nhém
chinh:

- Nhém thit nhat gébm nhiing may c6 chuyén dong chinh 1a chuyén dong
vong nhu may tién, may khoan, may phay.v.v...

- Nhém thit hai gébm nhiing mdy c¢6 chuyén dong chinh 1a chuyén dong
thelmg nhu may bao, may xoc, may chudt.v.v...
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Hinh 14: Chuyén dong chinh va chuyén dong chay dao trong may cit kim loai

Hinhl14-a 12 cdc dang chuyén dong clia mdy tién. 0 day phoi thuc hién
chuyén dong chinh (chuyén dong cit), con dao thuc hién chuyén dong chay dao.

Hinh14-b 12 chuyén dong clia mdy khoan. 0 day chuyén dong chinh va
chuyén dong chay dao déu do dao thuc hién.

Chuyén dong ctia mdy phay, hinh ¢ chuyén dong chinh do dao thuc hién,
con chuyén dong chay dao do ban mdy mang phoi thuc hién.

Hinh14-d 13 chuyén dong clia may mai tron ngoai, chuyén dong chinh do da
mai thuc hién chuyén dong vong, chuyén dong chay dao gom chuyén dong quay
tron va chuyén dong tinh ti€n clia ban mdy mang phoi.

O mdy bao ngang, hinh14-e chuyén dong chinh do dao thuc hién 14 chuyén
dong thang di - vé, chuyén dong chay dao 13 chuyén dong tinh tién nhung khong
lién tuc cua ban may mang phoi.

Chuyén dong chinh va chuyén dong chay dao cuia mdy cét kim loai dugc
biéu thi bing van toc cat va luong chay dao (hay con goi 12 luong tién dao). Poi
v6i nhilng mdy thuoc nhém mady thi nhat, tic 12 nhitng mdy c6 chuyén dong
chinh 1a chuyén dong vong, van toc cét (van téc chuyén dong chinh) 1a:

V= I1.D.n
10°

(m/phat) va lugng chay dao: S = % (mm/vong).
n.

Trong do:

D - Duodng kinh cua phoi hay duong kinh ctia dao cét (mm)

n - SO vong quay cua truc chinh (vong/phit)

L - Do dai dudong chuyén dong ctia dao (mm)

t - Thoi gian can thiét dé gia cong chi tiét (phut)

Thit nguyén ctia van toc cat ¢ khi con ding (m/gidy) va cta luong chay dao
con dung (mm/phut).

Trdan Vin Khiém- Lé Vin Tién 16



May cat kim loai

L
10°¢

Doi v6i nhitng may ¢ nhém thit hai, thi van toc cat la: V = (m/phut) va

luong chay dao: S = % (mm/HTK).
n.

0 day: L - Do dai dudong chuyén dong ctia dao (mm)
B - Chiéu rong ctia bé mat gia cong
n - S6 hanh trinh kép trong 1 phit (HTK/phit).

4.6. Diéu chinh chuyén dong

Khi chuyén viéc gia cong mot chi tiét nay sang chi tiét khac, cdc thong so
trong xich truyén dong s€ thay d6éi mot phan hodc toan bo. Do d6, trong mdi
nhém truyén dong may can ¢6 mot co cau diéu chinh.

Diéu chinh chyén dong ctia may, vé cin ban 1a xac dinh céc thong s6 cua co
cdu diéu chinh. Cic thong s6 nay sé din dén nhitng lugng thay ddi can thiét &
khau cudi cung cta xich truyén dong. Luong thay déi trén khau cuéi cling duoc
goi la lugng di dong tinh todn.

Muén xdc dinh céc thong s6 diéu chinh, truGc hét phai can ci vao xich
truyén dong dé€ 1ap phuong trinh truyén dong. Tir phuong trinh truyén dong tim ra
quan hé giita cdc thong s6 cua co cau diéu chinh dugc goi 1a cong thic diéu
chinh. Cong thic di€u chinh nay phu thudc vao luong di dong tinh todn va cac hé
s ¢6 dinh cua xich truyén dong.

Dua vao cong thic diéu chinh dé xdc dinh nhiing tri s6 chua biét clia thong
s6 diéu chinh, sau d6 tién hanh diéu chinh mdy. Tic la di€u chinh nhiing khau
bién déi clia co cau diéu chinh, sau d6 1a kep chit phoi va dao... dé gia cong thir
mot chi tiét 1am mAau, kiém nghiém chi ti€t miu néu ding yéu ciu s& cho mdy
lam viéc binh thuong.

a) Diéu chinh xich tdc¢ do (xich van toc)

Muén thay déi van toc ctia chuyén dong vong V cho phlt hop véi chi tiét gia
cong, ching ta phai di€u chinh xich van toc, & day:

- Khau dau, khau cudi cuing 1a truc dong co va truc chinh mang phoi;

- Luong di dong tinh toan: ny [ v/ph ] cia dong co dién phai thich tng véi
n,, [v/ph | clia phoi.

- Phuong trinh truyén dong: n,. . i, = n,, (trong d6 i, - 1a ty s6 truyén cia
hop tdc do (co cau diéu chinh).

n,

- Cong thic diéu chinh: i, =
nD/Lh‘

Trén may c6 cac vi tri tay gat da chi dan su dung & hop toc do, ching ta c6
thé diéu chinh i, tic 1a diéu chinh luong di dong da dugc tinh trude.

b) Diéu chinh xich cit ren vit trén mdy tién
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- Khau dau, khau cudi cung cua xich la: truc chinh mang phoi va ban xe dao
mang dao cit.

- Luong di dong tinh toan: mot vong quay truc chinh mang phoi dén ban
dao tinh tién dugc mot luong ding biang mot bude ren tp, [mm] clia ren vit can gia
cong.

- Phuong trinh truyén dong: 1 vong. i,.t =tp

Trong d6: i, - 1a ty s6 truyén clia co ciu diéu chinh (banh rang thay thé)

Cong thic diéu chinh: iy = ;—”

X
t. - 1a budc ren cta vit me
t, - 1a budc ren can cat
O day, t,, t, 1a nhiing tri s6 da biét, ching ta chi can xdc dinh i, va diéu
chinh céc banh rang thay thé.

4.7. Truyén dong cua may cat kim loai

Bat ky mot mdy cat kim loai ndo ciing déu ¢6 nhiing co cidu nhan niang
luong tir bén ngoai truyén cho cdc bo phan tuong ting duéi dang céc chuyén dong.
Tap hop nhitng co cdu nay goi 1a hé thong truyén dong ctia may.

4.7.1. Phan loai truyén dong

a) Truyén dong tap trung: 1a loai truyén dong duoc thuc hién tir mot truc
truyén chinh do mot dong co quay va ding dai truyén dua truyén dong d6 dén céc
may (loai truyén dong nay chi ding & cdc phan xudng co khi cii).

Nhuoc diém:

- Ca phan xudng nglmg lam viéc khi dong co hong,

- Duing nhiéu dai truyén lam cho phan xudng cong kénh,

- An toan lao dong kém.

b) Truyén dong phan nhém: vé co ban cling giéng nhu truyén dong tap
trung, chi khac 1a ding nhiéu truc chu dong. Mdi truc do mét dong co dién riéng
diéu khién, chi truyén chuyén dong cho mot nhém mady.

Uu diém: Khi mot dong co hong thi chi ¢6 mot nhém méy ngiing hoat
dong.

¢) Truyén dong riéng Ié: nghia 1a m6i may do mot dong co riéng thuc hién
truyén dong. Tat ca cdc chuyén dong trén may c6 thé do mot hay nhiéu dong co
thuc hién (hién nay c6 mdy cé6 t6i 44 dong co). Loai truyén dong nay duoc st
dung rong rai trong cac phan xudng co khi hién dai.

Ngoai cach phan loai trén nguoi ta con dua vao phuong phap di€éu chinh van
toc clia mdy, ma phan thanh:

Truyén dong phan cdp: 1a loai truyén dong chi thuc hién duoc s6 cidp van
toc trong mot pham vi nhat dinh.
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Truyén dong vo cap: 12 loai truyén dong c6 thé thuc hién duoc s6 cap van
toc trong mot pham vi da cho (xem céc tai liéu vé thiét k€ mdy cét kim loai s&
hiéu 16 hon hai loai truyén dong nay).

4.7.2. Ty so truyén

Trong hé thong truyén dong clia mdy cét kim loai thudng ding mot s6 co
célu truyén dong nhu: dai truyén, xich, banh rang, vit vo tan...Véi nhiing co céu
nay, cac truc thuc hién nhitng s6 vong quay nhat dinh. Ta goi s6 vong quay cua
truc bi dong 1a n,, s6 vong quay cua truc chi dong 1a n,, ty so truyén duoc ky

. N N . n 2 e N N\ ? e .~ A N 9 . N N e
hiéulaiva i=—= (Ty sO truyén la ty sO gitta s6 vong quay cua truc bi dong va s
n

vong quay truc chit dong). Hoic c6 thé tinh bang ty s6 kich thudc clia cdc co ciu
gilta truc cht dong va truc bi dong, tuy theo loai co cau truyén dong ding trong
mady cat kim loai, nhur:

* Ty s6 truyén cla dai truyén (khong tinh dén hién tuong truot dai): i = j—;
Trong d6: d, - duong kinh puli ctia truc chi dong
d, - duong kinh puli cta truc bi dong
* Ty s6 truyén clia banh rang: i = ;—;
Trong d6: Z, - SO rang ctia banh rang trén truc cht dong.

Z,- SO rang ctia banh rang trén truc bi dong.
2 ~ A A ki . 7, s, . k
* Ty s0 truyén dong cua truc vit - banh vit: i = ~

Trong d6: k - s6 dau mdi cua truc vit.
Z - s0 rang cua banh vit.

Chd y: Néu trong xich ¢6 nhi€u co cdu thuc hién truyén dong, ty so truyén
cta xich truyén dong bang tich céc ty sd truyén cua timg c6 ciu riéng biét, nghia
= by g i,

4.7.3. So do dong

D¢ biéu thi cdch bo tri tuong doi clia tit ca cac thanh phan trong xich truyén
dong, biéu thi cdc dudng truyén dong tir khau ddu tién clia xich dén tit ca cic
thanh phan con lai, nguoi ta dung mot loai so do goi 1a so d6 dong. Hinh déng céc
chi tiét ding trong so d6 dong c6 thé v& dudi dang phoi canh, nhung phin I6n
dung céac ky hiéu, quy udc. Cac ky hiéu va quy udc nay dugc trinh bay theo bang
sau:
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Tén goi- ky hiéu Tén goi - ky hiéu

&

—

ruc * N6i hai truc v6i nhau

# O truot va 6 lan 4p trén truc B
+ Khép noi ciing

+ O truot 1ap trén truc

_|_
o~

dd chan mot phia + Khép noi c6 bao hiém

+ O d& chan hai phia

| —— | + Khép ndi ¢6 tinh dan hoi
+ O lan bi cdu

O M
O
R + Khép néi c6 ran
+ O lan bi diia o g
= T
1|
+0 lan d& chan mot phia
+ Khép n6i an toan
Ol

+ O lan d& chan hai phia 4' P VA

010 Gp ndi ¢ vau

+ Khép n6i c6 vau mot phia
* Lap ghép banh rang trén truc

, > >
+ Lap long khong (quay tu do véi truc) >

+ Khép no6i c6 vau hai phia
+ Lap di truot

= 513

+Lap co dinh

X
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+Lép c6 chot vau (theo kéo)

A

* Khép noi ma st

+ Dang chung

+ Lap trén truc (dang chung)

i

+ Lap mot phia

1

|-

+ Lép hai phia

+ Khdp ndi bang dia ma sét

I
+ Khdp néi hai chiéu bang dién tix

L

* Truyén dong bang dai hinh thang

—=

[

rang

* Truyén dong bang banh rang va thanh

* Truyén dong bang banh rang tru

+ An khé6p ngoai (ky hiéu chung khong thé
hién cic loai rang)

>x

X
+ An khép ngoai clia banh rang thang

]S

+ An khép ngoai ciia banh rang chéo

| \\

+ An khé6p ngoai ctia banh rang chixr V

X p—

* Truyén dong bang banh rang con (hai
truc chéo nhau)

/'+'\
_g._.!__"\. _&
KF —~

Ve AN
AR
\ I /
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Cac ky hiéu nay duoc sir dung d€ hinh thanh so d6 dong dudi dang khai
trién trén mat phang cic chi tiét va bo phan mdy gin giong nhu vi tri that. Khi
that cin thiét, cdc bo phan mdy c6 thé dé cach xa véi su that hoic dic trung cao
do (truc c6 thé v& cong dé banh ring c6 thé an khép nhau) nhung phai dam bao
nguyén tic sang to va dé hiéu, hinh 15.

D

I |
|

C D

Hinh 15: So d6 dong hop toc do may tién

IIl. CO CAU TRUYEN DAN THUONG DUNG TRONG MAY CAT

KIM LOAI

1. Dung co cau truyén dong vo cap

a) Co cau dung puli con

Khi mu6n thay déi ty so truyén chi can gat dai truyén sang phai hodc sang
trai, hinh 16-a.

b) Co cdu dung xylanh — piston, hinh 16-b

Khi mu6n thay déi téc do clia pit-tong ta phai thay déi luu luong clia bom
s6 2 hodc bién dai tiét dién cha van tiét luu so 3.

Nguyén ly: dau tir thing dau qua bau loc dau s6 1 t6i bom s6 2, van ti€t luu

s6 3 vao budng trdi cuia xylanh s6 4, ddy piston s6 5 tinh tién.

—

N

P—

Puly con

+—1 |—

| -Day dai

|

a/ Puly con b/Xy lanh - Piston
Hinh 16: Co cu truyén dong vo cap

Trdan Vin Khiém- Lé Vin Tién 22



May cat kim loai

2. Dung co cau truyén dong phan cap

a) Dung puli nhiéu bac

Vi du: hinh 17, Xét hop toc do (HTD) clia may mai don gian. Ta thdy tr
dong co dién truyén chuyén dong qua dai truyén det c6 ty so truyén i, t6i truc L.
Tur truc I truyén qua puli ba bac, 1ap 16ng khong trén truc chinh II. Truc chinh
nhan chuyén dong quay theo dudng truyén: éé
2 4y

{H-
x x| ——
B
2 il
— M|
el |H
A — B __-
1 m
_Z3
Z,

Hinh 17: Puli nhiéu bac
b) Dung banh rang di truot
Chuyén dong quay dugc truyén tir truc I - II - III qua hai nhém bénh ring di
truot, hinh 18.
Nhém thit 1: gébm céc khéi banh rang di trugt hai bac Z,, Z, va hai banh
rang c6 dinh Z, Z, 1an luot dn khdp vé6i nhau bang hai ty s6 truyén khac nhau la:
zZ, . Z

L oyy =2
Z7

S noi chuyén dong giita truc I-1L.
6

Z, Z,
I T
Z6 D Z7 23 ZS
1I H D

111 - H zg: J E >

ZIO

Hinh 18: So d6 dong hop toc do dung banh rang di truot

Trdn Vin Khiém- Lé Vin Tién 23



May cat kim loai

Nhom thit 2: gobm khoi banh rang di trugt ba bac Z,, Z, va Zs va ba banh
rang ¢6 dinh Zg, Zy va Z,, 14n luot an khép véi nhau bang ba ty so truyén khac
zZ, Z, . Z.
nhau —=, =% va —=

n6i chuyén dong gitta truc II-111.
8 Z9 10

Néu ta lan luot thay déi cdc cip banh ring an khép gitta hai nhém béanh ring
di truot & trén thi mot tri s6 toc do vong quay n, cta truc I sé cho ching ta 6 tri s6
toc do khac nhau trén truc III, tinh theo dudng truyén sau:

73
Zl ZR
/ Z6
74
R @\ 79 = I
72
77

Goi Z la so cép toc do cta xich truyén dong, P, 1a so ty so truyén trong
mot nhom truyén cua khoi banh riang di truogt thi n, ta ¢d cong thic tinh s6 cap
toc do trong xich truyén dong la: Z=P,xP,X ... X P,;

Hinh 17, s6 cap toc do cta truc Il 1a: Z =p,x p, =2 X 3 =6 (cap toc do)

Pham vi ting dung cua khéi banh rang di truot dugc dung rong rai trong cac
mdy van ning khi cin thay doi t6c do trong qua trinh cit got, dong thdi cling cin
c6 nhiéu toc do khdc nhau dé€ ddp tng duoc cac thong s6 céit got cho mbi budc
cong nghé cu thé...

c) Dung co cau banh rang thay thé, hinh 19

Ta thay, xich truyén dong noi tir dong co dién qua dai truyén hinh thang téi

cap banh rang thay thé % qua cdp banh rang con lam quay truc chinh.

* tcon

Phuong trinh xich dong: ny, =ngy;. . 1g/, -

SRS

g
=
I ZIN
_:|'-= x
| % *
| IR | | [
l X | X |
b a

Hinh 19: So d6 dong co céu banh rang thay thé (dung trong hop toc do)
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Muo6n thay déi toc do truc chinh ta thay déi ty s6 truyén cla cip banh rang
thay thé % . B0 banh rang thay th€ c6 nhiéu banh rang khac nhau. Loai mdy dung

hop toc do nay dugc dung nhiéu trong cdc may tu dong va may chuyén dung.

d) Co cau then kéo

Vé céu tao duoc thé hién trén hinh 20, c6 hai kh6i banh rang hinh thdp (s6
luong banh rang tuy thuoc vao thiét k€, khong nhat thi€t 1a 5 banh rang nhu hinh
v&), mot khoi duogc 1ap c6 dinh trén truc I, con khoi kia thi 1ap 16ng khong trén
truc IL.

Khi truc I quay s& truyén cho céc
banh rang trén truc Il quay, nhung chua

lam cho truc II quay. Dé truc II quay I ) :
phai rit then kéo dé then kéo & vi tri 1

Then kéo

lam viéc cua nd tai cac vitri 1, 2, 3, 4

hay 5. Lic nay then kéo c6 tdc dung I @—
nhu mot chét c¢é dinh banh rang v6i ™

truc II. Nhu vay, trén truc I chi ¢6 mot

tri s6 vong quay n;, con trén truc II s€
c6 nam tri s6 vong quay n;; khac nhau.
Hodc ding co cdu then dé truyén chuyén dong dén truc thit hai khong lién tuc,
trong khi may van hoat dong binh thuong (May dot, dap, may khau...)

Hinh 20: Co cdu then kéo

3. Cac co cau dac biét

3.1. Co cau hop thanh

Dung dé tong hop hai chuyén dong cé toc do khic nhau, ma hai chuyén
dong dugc truyén tir hai dudng khac nhau dén cing mot co cdu chdp hanh véi
cung mot toc do nhu nhau. Truong hop khong c6 co cau hgp thanh thi truc quay
ctia dudng ra s& chiu hai t6¢c do khac nhau va duong nhién truc sé& bi xoan gdy. Co
cau vi sai 1a co cdu dién hinh hay dung trong co céu hgp thanh (xem hinh 21).

a) Truong hop hai duong vao 1a I, II va duong ra 1a III: Ta tinh ty s6 truyén
clia i g pann DANg céch tinh cic ty s6 truyén riéng cua ting dudng vao. Cu thé nhu
sau:

Truyén tir truc I — III, coi banh rang Z, ding yén, theo hoa d6 van toc ta
A ; VIII 1
co: iy =—t=—
1-111 VI 2
Truyén tu truc IT — III, coi banh rang Z, diing yén, ciing phan tich theo hoa
_ Vlll 1

dovantoctacod: i, ,, =——=—
V, 2
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I /Z1
A,
A d Z;
— Vs D
N
| Z, 0
[ X I ] A Ao N
7 Hoa do van toc trudng hop
° I m Z I— T coi 0 la tam lan

Hinh 21: Co cau hop thanh

b) Trudng hop hai duong vao 1a I, III va duong ra 1a II: Tuong tu nhu trén ta
tinh ty s6 truyén i yy, g

Truyén tutruc I > I i, , = % = % coi nhu khép néi truc va (Zs = Z)

I

R . _ . . L. Vv 2
Truyén tir truc III — II, coi banh rang z, ding yén, tacé: i, , =—L==

ur 1

c¢) Truong hop hai duong vao la IILII va dudng ra la I: Tuong tu nhu trén ta
tinh ty s6 truyén i yy, g

Truyén tirtruc Il = I: i), = “//—’ =2 coi nhu (Zs) ding yeén
il

N . - e ‘. . vV, 1
Truyén tur truc II — I, coi banh rang khép noi truc, ta co: i, , = Vo1

Chii §:
Khi téng hop chuyén dong vao co cau chap hanh phai chi ¥ t6i chiéu quay
cua ting thanh phan chuyén dong, thong thudng dé diéu chinh xich chi tinh riéng
ré ting dudng truyén qua vi sai;
Ky hiéu clia co cau tong hgp hay dung trong céc so d6 két cau dong hoc nhu
sau:

HT

3.2. Co cau dao chiéu

Thudng gép céc loai co cau dao chiéu co khi nhu sau:
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Zz\_
\// Z, Z\( Z\l_
M X X 1
1 H_H ___ -
) =
z —
— - 1
z/ | [ i P
Z,
a/ b/ -\23

Hinh 22: Co ciu déao chiéu

Co cau dao chiéu gifta hai truc thang géc (hinh 22-a) chi can gat ly hop (M)
sang phai hoac sang trai sé€ cé chiéu quay khac nhau cho banh rang & truc (II).

Co cdu dao chiéu giira hai truc song song (hinh 22-b) chi can gat khoi banh
rang di trugt hai bac ta s& ¢4 hai dudong truyén tir truc I sang truc II va truc II s€ c6
chiéu quay khdc nhau khi: 22 hoge 2L %0,

3 Zy Z,
Cau hoi:

1. Khdi niém chung vé may cat kim loai.

2. Co s0 hinh thanh bé mat gia cong trén may cat kim loai.

3. Trinh bay céc phuong phdp tao hinh str dung trén may cat kim loai.

4. Trén mdy cat kim loai thudng ding cdc xich chuyén dong tao hinh nao?
Hay trinh bay cdc xich chuyén dong tao hinh d6?

5. Trinh bay céc chuyén dong cia may cét kim loai.

6. Trinh bay céu tao, nguyén 1y 1am viéc ctia mot s6 co cau truyén dan dién
hinh dung trén may cat kim loai.
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CHUONG 2: MAY TIEN

I. KHAI NIEM CHUNG

Mdy tién 12 loai may cét kim loai duoc diing rong rai nhat dé gia cong cic
chi tiét dang tron xoay, trong mot so trudng hop con dé dung gia cong céc chi tiét
dinh hinh.

Mady tién chi€ém khoang 40 - 50% may cét kim loai trong phan xudng co
khi, c6 rat nhiéu ching loai va kich thudc khac nhau (tir mdy tién nho dé ban dén
may tién nang hang tin).

Mady tién duoc hinh thanh dau tién, dong thoi ciing 1a loai may dang duoc
phét trién c6 do chinh xdc cao, nang suit cao véi viéc st dung hé thong diéu
khién theo chuong so.

1. Cong dung

Mdy tién ding dé gia cong céc chi tiét c6 bé mat tron xoay: mat tru, mat
dinh hinh, mat nén, ren vit, gia cong 16, xén mat diu, cat dut,...

Trén may tién ¢ thé gia cong duoc cdc bé mat khong tron xoay: hinh nhiéu
canh, elip, cam,...bing cach sir dung céc do ga.

Ngoai ra con c6 thé khoan, khoét, doa va gia cong ren trén mdy tién.

Hinh 23: Cic dang gia cong trén may Tién

Hinh 23- a,b 1a so d6 trinh bay nguyén cong tién mat tru ngoai va mat tru
trong. Trong trudong hop nay chuyén dong chinh clia may tién I1a chuyén dong
vong V, chuyén dong chay dao 1a chuyén dong tinh tién thiang S song song véi
truc ctia phoi.

Hinh 23- c, 1a nguyén cong tién mat dau hay tién huéng kinh. Trong truong
hop nay chuyén dong chay dao S thing géc véi truc clia phoi.

Trdan Vin Khiém- Lé Vin Tién 28



May cat kim loai

Hinh 23-d, 12 nguyén cong tién con. Trong trudng hop ndy huéng chuyén
dong chay dao phai tao thanh mot géc nhat dinh véi truc cta phoi.

Hinh 23-e, 1a nguyén cong gia cong mat cau. Truong hgp nay phai dung dao
dinh hinh hodc duing dudng chép hinh dé dam bao dao chuyén dong theo cung
tron trén mit phang thang géc vé6i huéng chuyén dong ctia phoi.

Hinh 23-f, thé hién nguyén cong tién ren vit. & day, giita phoi va dao phai
dam bao m6i quan hé vé chuyén dong: khi phoi quay dugec mot vong, thi dao phai
tinh tié€n dugc mot lugng ding bang budc ren cin gia cong.

Hinh 23-g, 1a nguyén cong tién chép hinh theo mau, dudng chép hinh.

Hinh 23-h, 1a nguyén cong tién hét lung. & truong hop nay dao tién hét lung
phai thuc hién mot chuyén dong chay dao thang di vé.

Ngoai ra trén mdy tién con lap dugc mii khoan, mili khoét, miii dao, ban
ren va ta ro & u sau dé gia cong 16 doc truc va cit ren, hay lip con lan & ban xe
dao dé cdn ranh khia...

Do tinh van ning ctia né, nén mdy tién duoc coi 1a mot trong nhitng mdy cat
kim loai quan trong nhit doi v6i cac nha may co khi.

2. Phan loai

C6 nhiéu cdch dé phan loai, thong thudng theo cong dung clia mdy tién
phan thanh mdy tién van nang va mdy tién chuyén dung. Nhung ding vé mat két
cdu két hop véi cong dung thi mdy tién c6 thé phan thanh cic loai sau:

- M4y tién van ning: c6 thé phan thanh hai nhém, dé 1a nhém mdy tién tron
va nhém mady tién ren vit.

- M4y tién chuyén ding: dé gia cong mot vai dang chi tiét nhat dinh.

- Mdy tién chép hinh: dé gia cong nhitng dang chi ti€t ¢6 hinh déng dic biét,
thuong chi ¢c6 mot truc tron.

- Mdy tién ding: dé gia cong nhitng chi tiét ¢6 hinh déng phiic tap va ning,
c6 truc chinh thing ding.

- M4y tién cut: dé gia cong nhiing chi tiét ning, c6 dudng kinh 16n hon
nhiéu 14n so véi chiéu dai chi tiét.

- M4y tién nhiéu dao: c6 nhiéu ban dao chuyén dong doc lap, dé cing mot
lic c6 thé gia cong chi tiét véi nhiéu dao tham gia cit dong thoi.

- M4y tién rovolve: dé gia cong hang loat chi ti€t tron xoay vé6i nhiéu
nguyén cong, cic loai dao duoc lap trén ddu rovolve cé truc quay thing ding
hodc nim ngang.

- May tién ban tu dong va tu dong: dung trong san xudt hang loat 16n va
hang khoi.
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II. MAY TIEN REN VIT VAN NANG

May tién ren vit van nang la loai mdy thong dung nhit trong nhém may
tien. N6 c6 lich sir phét trién lau doi va cdc nha may san xuét mdy tién trén thé
gi6i khong ngiing cho ra doi nhitng loai may méi véi mitc do hoan chinh cao.

May tién ren vit van nang c6 thé gia cong rat nhiéu loai chi tiét, nhung chu
yéu 1a céc chi tiét c6 bé mat tron xoay va cit ren.

Tuy mady tién ren vit van niang c6 nhi€u ¢, nhi€u loai nhung né cé nhiing
dac diém co ban giong nhau.

1. Nhitng bo phan co ban

Hinh 24: Hinh ddang chung ctia mdy tién ren vit van nang

Bao goém cac bo phan: Than mdy so6 1, hop truc chinh s6 2, mam cap s6 3, u
sau sO 4, gia do s6 5, ban xe dao s6 6, hop toc do chay dao s6 7, hop xe dao s6 8,
truc vitme s6 9, truc tron s6 10, truc diéu khién s6 11 dung d€ déng md may...

1.1. Than may

Than mdy 1a mot chi tiét quan trong, trén d6 lap tat ca cdc bo phan chinh
yéu cuia may. Bo phan quan trong nhat cua than may la song truot. Trén sOng
trugt 1ap nhitng bo phan may c6 thé di dong nhu
u sau (u dong), gia do, hop ban xe dao. Két cau Séng truot
ctua than may rat da dang, dang thong thuong c6
mit cit dugc trinh bay trén hinh 25

1.2. Hop truc chinh

Hop truc chinh ctia phan nhi€éu may tién bao
gém ca hop toc do dé thuc hién tat ca cdc cap van

t6c can thiét cta truc chinh. O mot s6 mdy tién, . :
hop toc do duogc hinh thanh mot hop riéng va dat than may
dudi than mdy. Trong truong hop nay, hop truc
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chinh chi con lai cdc co cdu cua truc chinh dugc goi 1a u truc chinh.

Hinh 26: Truc chinh cia may tién

Bo phan quan trong nhat ctia hop truc chinh 1a truc chinh va nhiing 6 d& truc
cua truc chinh.

Nhiém vu cua truc chinh 1a dinh tam, dinh vi chi tiét gia cong, dong thoi
truyén luc tir dong co dién, qua hop t6c do dén chi tiét gia cong dé tao nén van
toc cét. Truc chinh thudng réng dé c6 thé dua phoi thanh qua truc chinh. Phia diu
clia truc chinh lap mam cap ding dé ga lap phoi khi gia cong. Bén trong 16 truc
chinh (phia d4u) 1a mit con (theo 16 con tiéu chuén tir s6 0 dén s6 6) dé 1ap miii
tam dung khi g4 1ap truc dinh vi bang hai 16 tam.

1.3. Mam cap

Mam cip 12 mot bo phan clia may tién lap & trén truc chinh, dung dé kep
chat va truyén mo men xoin cho phoi. Mam cip cuia mdy tién c6 thé phan thanh
hai loai chinh: loai mam cap khong tu dinh tam va loai mam cap tu dinh tam.

a) Mam cap khong tu dinh tam

Loai nay c6 4 vau cap hinh 27-a, mdi vau cip c6 thé di dong doc 1ap nhau.
Mam cip khong tu dinh tam chi yéu dung dé kep chit nhitng chi tiét gia cong c6
hinh dang khong do6i xting hay khi can gia cong chi tiét léch tam.

Hinh 27: K&t cau mam cap khong tu dinh tam va dinh tam

Khi vin vit s6 1, co cau truyén dong vit-dai oc s€ di chuyén cdc vau s6 2
theo huéng tam mot cach doc lap.
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b) Mam cép tu dinh tam

Thuong c6 ba vau cap di dong theo huéng vao tdm hay ra xa tam cung mot
ldc. Loai mam cip nay thudng dung d€ kep nhitng chi tiét hinh tru tron xoay.
hinh 27-b, khi ta quay banh con so 3, dia s6 4 cung quay theo lam cho cac vau
kep s6 5 cung mot lic chuyén dong huéng vao tam hodc ra xa tAm nhd dudng
xoan Oc.

1.4. u sau (u dong)

U sau may tién diing dé d& nhitng chi tiét gia cong khi dinh vi bing hai 16
tam (chi tiét dang truc dai), ngodi ra con dé kep miii khoan, miii doa, ta ro, ban
ren .v.v... hinh 28

U sau gém c6 than s6 1 ¢6 thé M i /3 ey
di trugt trén song truot cua than may
vGi viéc néi long céac dai 6¢c kep chat
s6 6. Nong s6 2 c6 thé tinh tién trong
than s6 1 theo hudng truc nho vitme
sO 3 va dai 6c s6 4. Miii tam s6 5 dat
trong 16 con ctia nong va cung di

chuyén theo huéng truc khi quay vo
lang. Hinh 28: U sau ctia may tién
Dé ¢6 thé gia cong dugc nhitng mit con cé géc con nhd, ngudi ta thudng
thiét k& u sau c6 thé dich chuyén di mot luong sang hai bén so v6i dudng tam clia
may (khi gia cong mat con bang phuong phap xé dich ngang u sau).

1.5. Ban dao

Ban dao dugc lap trén hop xe dao va di trugt trén than mdy. Ban dao c6 bo
phan dé kep chit dao va thuc hién céc chuyén dong doc, chuyén dong ngang so
v6i dudng tam cua truc chinh (tam mady). Ban dao gom c6 bon phan chinh, hinh
29, ban trugt doc sO 1, ban trugt ngang
s6 2, ban quay s6 3 va 6 g4 dao s6 4. Q.

Ban truot doc s6 1 tur trén nhin Phoi AR \ ﬁ
xuéng c6 dang chit T, di dong trén séng R

truot ciia than may theo chiéu doc. Ban
trugt ngang s6 2 di trugt trén ban truot
doc s6 1 theo chiéu ngang than mdy nho ST "Ir'.f_J
co cau vitme-dai 6c. Ca hai ban truot doc _ e
va trugt ngang déu c6 thé thuc hién - , o
chuyén dong tu dong nhd hop xe dao, Hinh 29: Ban dao ctia mdy tién
hoic ¢6 thé thuc hién chuyén dong bang

tay nho cic vo lang. Ban quay s6 3 ¢6 thé quay ban truot doc phu va 6 ga dao di

mot goc bat ky (dung khi tién con bang phuong phdp xoay xién ban trugt doc
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phu). O gd dao s6 4 ¢6 thé quay xung quanh truc ctia n6 (dé thay doi vi tri dao) va
truot theo chiéu doc trén song truot dang duoi én ciia ban quay s6 3.

1.6. Gia do

Gid d& ding dé giit
chi tiét c6 duong kinh qua
nho so véi chiéu dai chi
ti€t khi gia cong. Gia do
clia may tién c6 hai loai:
loai 1dp c6 dinh trén than
mdy va loai c6 thé di dong
cung véi ban dao trén than

may.

- Gia d& c6 dinh hinh
30-a, 1dp co dinh trén bang Hinh30 : Gi4 d&
mdy thuong dung do chi
tiét c6 kich thuGc tuong doi 16n va khi cin gia cong & mat dau hay khoan 16 dinh
tam...

- Gi4 d6 di dong hinh 30-b, 1dp c6 dinh trén ban xe dao (di chuyén cuing véi
dao) diung dé dd nhitng chi tiét dai c6 do cing vitng kém.

- Céc vau dd s6 1, c6 thé diéu chinh theo huéng truc vdi truc vit s6 2. Phan
chi tiét & vi tri do phai 1a bé mat da duoc gia cong tinh. Néu bé mat da gia cong
mai, do chinh x4c diéu chinh c6 thé dat duoc 3um.

2. Cac co cau dac biét

Ngoai cac co cdu chung da trinh bay & trén, mdy tién ren vit van nang con
diing mot s6 co cau dién hinh nhu sau:

2.1. Co cau Hacne

Co cau Hacne thuong duoc dung trong hop toc ddo mdy tién ren vit van nang,
né dam bdo viéc thay doi s6 vong quay truc chinh mot cach dé dang, nhung do
cting vitng kém va két cau cong kénh vi dung nhiéu truc ong.

7z, 2 Z,
1 =5 4- ________________________ ~1+—==

Hinh 31: Co cdu Hacne
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Céc banh rang Z,, Z,, Z,, Z, déu lap chat trén cac truc 6ng. Truc ong s6 1
lap 16ng khong trén truc chinh so II va nhan chuyén dong tir hop téc¢ do truc chinh
qua co cau puly - dai truyén. Truc 6ng s6 2 ¢6 thé di dong trén truc s6 I nho ly
hop M. Truc 6ng s6 3 lap chat trén truc chinh s6 II. Ly hop M lap di truot trén
truc 6ng s6 3, dong thoi an khép trong véi banh rang Z,.

\ N . A 4K < U/ SN
Truyén dong tur puly-dai truyén dén truc s6 1, qua céc cap banh rang Z—l va
2

% truyén chuyén dong dén truc chinh s6 11, v6i cdc tri s6 vong quay thap theo
s
nhu hinh v€. Néu gat ly hop M sang trai, ly hop M sé kéo ca truc 6ng s 2 va
béanh rang Z,, Z, di trugt sang bén trdi, xich truyén dong khong truyén dén truc s
I nita. Ma bdnh rang Z, vao an khdp trong véi ly hop M dé€ n6i lién truc ong s6 1
VGi truc Oong s6 3, cho ra truc ti€p cac tri s6 vong quay nhanh dén truc chinh sé II.
2.2. Co cau an toan (co cau phong ngira qua tai)
Co clu nay c6 tac dung ngan nglia qua tai khi ban xe dao thuc hién chuyén
dong chay dao doc hodc chay dao ngang. Mu6n vay, trén truc tron phai lap co cau
an toan dé tu dong cat xich chay dao khi bi qua tai, hinh 32.

—

Hinh 32: Co cau phong ngira qua tai

Truc vit s6 1 1ap 16ng khong trén truc s6 XI, truc vit s6 1 luén luon an khép
v6i banh vit s6 4 dé truyén chuyén dong chay dao cho ban xe dao , mot ddu truc
vit an khép vé6i nira ly hgp vau s6 2. Khi lam viéc binh thuong, do luc cang cta 10
xo luon ddy vién bi ty sit vao mit con trén clia cang gat s6 5, luon ddy cang gat
sang trai dé€ nira ly hop védu di trugt s6 3 dn kh6p véi nira ly hop s6 2 & dau truc
vit. Liic ndy truc vit s& quay va truyén chuyén dong cho banh vit dén ban xe dao
thuc hién chay dao tu dong (chay dao cat got). Gia sir bi qué tai, s& sinh ra luc
doc truc P,, ly hop vau s6 2 va s6 3 sinh ra mé men xoan ¢6 xu huéng ddy ntra ly
hop s6 3 vé phia phai. Dén khi luc P, tiép tuc ting, thing dugc luc cang 10 xo sé
ddy ntra ly hop vdu s6 3 sang phai, dau nhon clia cang gat s6 5 s& truot 1én phia
trén cta vién bi, 1am ly hop vdu s6 2 va s6 3 tach rdi nhau, xich chay dao bi cat
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dit. Sau d6, muon lap lai xich truyén dong ta chi can gat tay gat dé dua cang gat
s6 5 vé vi tri cii. Vit s6 6 c6 thé diéu chinh luc 10 xo0, qua d6 diéu chinh luc phong
qua tai.

2.3. Co cau Meandr

Co cau Meandr duoc dung trong hop chay dao cua may tién hoic may phay,
dé thuc hién cdc ty s6 truyén clia nhém géap boi.

Z, Z,

I x 1 H}

z M HT i

11 i I -i-
= V4 _i. o 20 X
I - — \T i :
A L .
Za | 2 3 4 I — = —
a/ Loai mot @U' L

b/ Loai hai

Hinh 33: So d6 két ciu cua co cau Meandr

Co cau Meandr gom nhitng khéi banh rang hai bac véi s6 rang ctia cac banh
rang la Z, va Z,. Cac banh rang c6 s6 rang tuong tng nhu sau: Z, = 27,; 72, =7,
va Z, = Z,. Nhitng khoi banh rang dugc ldp 16ng khong trén céc truc, trir khoi
banh rang dau duoc lap ¢6 dinh vao truc s6 I. Dong thdi cdc banh riang 16n nhd
gitta hai truc s6 I va s II luon luon dn khép véi nhau tao thanh dudng truyén zic-
zéc. Banh ring Z, c6 thé di truot doc truc va duoc néi lién véi cdc banh ring 1ap
16ng khong trén truc so II tuy theo co cau loai mot hoac loai hai.

Dai vébi co cau loai mot thi banh rang Z, chi an khdp véi cac banh 16n trén

1 1 o

truc sO II. Nhu vay co cau loai mot cho bon ty s6 truyén i =2, 1, 5 va —, néu lay

Z,=7,.

Con co cdu loai hai, banh rang Z, an khép dugc véi tit ca cac banh rang 16n,
nho trén truc so II thong qua banh rang Z,, truc cua banh rang Z, di trugt cling
vGi banh rang Z, va quay hanh tinh xung quanh truc s6 III. Néu ta cho Z, l1an luot
an khép véi tit ca cac banh rang trén truc s6 II & cac vi tri tir 1 — 8 va sO rang Z, =

1 1

Z,, co ciu s& ¢4 tdm ty sO truyén la: i =2; 1; 5, " : 3 ..

Nhu thé, ty s truyén clia co cdu Meandr thuc hién mot day cap s6 nhan rat
phlt hop véi dic diém clia ty s6 truyén gap boi.
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Nhugc di€ém cta co cau nay 1a do cing vitng kém. do d6 ngudi ta thudng st
dung co cau loai mot do cing vitng s€ tot hon.

2.4. Co cau Norton

Co cau Norton ciing 1a co ciu dugc dung rong rai trong hop chay dao cua
mdy tién ren vit van niang. Thay déi t6c do chay dao rat thuan tién va don gian,
hinh 34.

Hinh 34: So d6 két ciu co cau Norton

Co cau Norton bao gobm mot s6 banh riang lap co dinh k€ ti€p nhau theo
dang hinh thap trén truc s6 I. Truyén dong duoc dua dén truc s6 II qua banh rang
trung gian Z,. Banh rang trung gian Z, 1ap c6 dinh trén truc cua khung A, khung
nay c6 thé quay quanh truc (quay hanh tinh quanh truc s6 II) va di trugt doc trén
truc so II cung véi banh rang Z,. Khi can cho banh rang Z, an khép v6i mot banh
rang nao d6 ctia khoi banh rang hinh thap, ta chi viéc xoay khung A di mot goc,
dich chuyén doc truc dén vi tri can thiét va dua banh ring Z, vao vi tri an khép
vGi banh rang trén khoi banh rang hinh thap.

Truc s6 I ¢6 thé 1a truc chit dong hoac bi dong. Khéi banh rang hinh thap c6
thé 14p t6i 10 dén 12 banh rang.

2.5. Dai 6c¢ bé doi (dai 6c hai nira)

Pé dam bao do chinh xdc khi cat
ren ta khong dung truc tron ma dung truc
vitme ¢4 budc ren chinh xdc. Nham ngat
xich truyén dong cua truc vitme, cat moi
lién hé cua truc vitme véi ban dao khi
tién tron ngudi ta dung dai oc bo doi (dai
oc hai ntra) hinh 35.

Hai ntra dai 6¢ s6 1 va so 2 duoc L‘flp Hinh 35: Co ciu dai 6c bd doi
vGi hai chét s6 5, hai chot nay di truot
trong hai ranh dinh hinh s6 6 trén dia quay s6 4. Dia quay s6 4 quay dugc nho
vao tay quay so 3.
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Khi thuc hién chuyén dong chay dao bing truc vitme (tién ren) quay tay
quay sO 3 lam dia s6 4 xoay, dua hai chot s6 5 mang hai ntra dai 6¢ s6 1 va s6 2 di
dong trong hai ranh dinh hinh s6 6 ti€n vao gan nhau (gin tam), tic 1a hai ntra ctia
dai 6¢ b6 doi khép chat vao truc vitme, chuyén dong truyén dén ban xe dao. Khi
quay tay quay s0 3 theo chiéu nguoc lai, dia quay so 4 lai bi xoay di mot géc, 1am
hai chét s6 5 di chuyén trong ranh s6 6 mang hai ntta dai 6¢ md ra khong an khép
v6i truc vitme, chuyén dong chay dao bi dimng.

Ren cua truc vitme va dai 6¢ thudng 1a ren hinh thang va c6 lap co ciu dé
khtr khe h& cua ren.

2.6. Ly hop mot chiéu (co cau ly hop siéu viét)

D6i v6i mot s6 mdy tién ren vit van ning c¢6 chuyén dong chay dao nhanh
(chuyén dong nay khong tham gia vao qud trinh cit got, ma chi thuc hién chuyén
dong nhanh dua dao dén vi trf can thiét). Chuyén dong chay dao nhanh dugc thuc
hién bing mot dong co riéng. D€ truc tron vira ¢ thé thuc hién chay dao cét got,
vira thuc hién chuyén dong chay dao nhanh ma khong bi xoan giy do hai nguén
truyén dong c6 van toc khac nhau, ngudi ta dung ly hgp mot chiéu lap trén truc
tron, hinh 36.

Hinh 36: So d6 két c&u ly hop mot chiéu

a) Cau tao

Ly hgp mot chiéu gém nhitng bo phan chinh nhu sau: vo s6 1 dugc ché tao
lién v6i banh rang Z56 dé nhan truyén dong tir hop chay dao. Loi s6 2 quay dugc
bén trong vo s6 1 ¢6 xé bon ranh va trong tiimg ranh dat cac vién bi s6 3, 10 xo s0
4. Lo xo0 s6 4 ddy vién bi s6 3 luon luon ti€p xdc v6i mat trong cua vo s6 1 va 16i
s6 2. Dong tam véi 16i s6 2 1ap truc tron s6 5 bang then hodc truc then hoa.

b) Nguyén ly 1am viéc

Khi thuc hién chay dao cat got, xich truyén dong tir hop chay dao truyén

dén cap banh rang c6 ty sO truyén % lam cho vo s6 1 quay theo chiéu ngugc kim

déng hé. Do ma sat va luc ddy clia 10 xo s6 4, céac vién bi s& bi ddy vao chd hep
nhat gitta vo s6 1 va 16i 2 dong vai tro nhu mot cai chém. Nhu vay, 16i s6 2 nhan
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chuyén dong chay dao truyén cho truc tron. Truc tron cling s& quay ngugc chiéu
kim dong ho va cung van toc véi vo so 1.

Khi thuc hién chay dao nhanh, truc tron nhan chuyén dong tir dong co chay
dao nhanh véi t6c do n, nguoc chiéu kim dong hoé 1am cho 16i cling quay véi téc
do n,. Nhung t6c do cta 13i n, 16n hon téc do cua vo n, rdt nhi€u 1an (ldc nay vo
van nhan chuyén dong chay dao theo chiéu ngugc kim dong hé, van t6c nho hon
161), do toc do vong quay 16n, sinh ra luc ly tam, luc nay lam cac 10 xo bi nén lai,
céc vién bi s6 3 déu chay ra vi tri tong nhat giita vo va 16i. Nhu vay, xich chuyén
dong chay dao (xich cat got) bi cét va truc tron dugc chuyén dong véi van téc cao
ban xe dao thuc hién chuyén dong chay dao nhanh.

Khi khong thuc hién chay dao nhanh nita, tifc 12 chuyén dong n, cla truc
tron gidm déan vé khong, luc ly tam mat, 10 xo lai ddy cdc vién bi vao vi tri khi h&
nho gifta vo va 161, truc tron lai nhan chuyén dong chay dao tir vo truyén vao.

Vay ly hop mot chiéu ¢6 hai ngudn truyén dong: mot tir hop chay dao va
mot tir dong co chay dao nhanh.

3. May tién ren vit van nang kiéu T616 (1616)

3.1. Pac diém

Mdy tién ren vit van niang kiéu T616 (1616) 1a mot trong nhitng san phim
dau tién cua nha mdy cong cu s6 1 Ha Noi, hién nay né c6 mat hau hét trong cic
phan xuong co khi.

Hop téc do va u truc chinh tach roi nhau, do vay hop truc chinh d& phuc tap,
truc chinh quay ém bao dam truyén dong chinh xac hon. Hop toc do dat dudi than
mady, u truc chinh chita truc chinh va diing co cdu Héc-ne dé thay déi téc do cling
vGi hop toc do.

Hop toc do chay dao hay dung banh rang di truot lam nhém co s&, modul
clia cac cap banh rang nay khong giong nhau (chi giéng nhau cing mot cap an
khép) va ding co cdu méan thuc hién ty s6 truyén nhém gap boi. Trong hop xe
dao hay ding ly hop ma sét, vi c¢6 wu diém la: dé bi truot khi qué tai, cong sudt
chay dao khong 16n,

M4y tién ren vit van niang kiéu T616 khong thé cit duoc budc ren chinh xac,
vi mdy nay khong c6 co cau dé thuc hién truyén dong tir banh rang thay thé di
thang dén truc vitme.
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3.2. Pac tinh k¥ thuat

- Dudng kinh 16n nhat clia phoi ¢6 thé gia cong:

- Khoang céch giita 2 miii tam: ¢6 3 c&
- S6 cép vong quay cua truc chinh:

- S6 vong quay cua truc chinh:

- C4c budc ren c6 thé cat duogc: ren quoc té:
ren anh:

ren modul:

- Luong chay dao: doc:
ngang:

- bong co dién: cong suat:

sO vong quay:

3.3. So do dong may tién T616
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$320 mm

750 mm

z=12

n =44+ 1980 v/ph
0,5 +9 mm

38 +2/1"

05+9m

0,06 - 3,34 mm/v
0,04 + 2,47 mm/v
N =4,5Kw

n = 1450 v/ph

Dé thuc hién cdc chuyén dong tao hinh hau hét cdc mdy tién thong thudng
c6 hai xich truyén dong, dé la: xich t6c do; xich chay dao. Riéng mdy nay hop

toc do gom hai phan: hop giam t6c va hop truc chinh.

Mg 17
M 2L 17
163 58
D—
b
Mi

a) Xich toc do
Luo‘ng di dong Tu nD(}ng co dél'l n Truc chinh (Vbng/ phﬁt)
Xich truyén dong:
31
47 50
_ 48
N=4,5 Kw
' ST / ) 200@
e >7 33 \ 0220
n = 1450V/p 27
38 71
40

— @ —> N Tr/chinh (vOng/phut)

Chu y: Khi viét phuong trinh xich dong phai tinh hé s6 hitu ich cla co ciu

puly-dai la 0,985.
b) Xich chay dao

Pugc tinh tr mot vong quay truc chinh dén lugng chay dao S cua ban xe

dao, tinh bang (mm/vong).

Cu thé: 1 vong t/chinh . ip;, chicy 1 Thay the 1 co s -1 Gap boi -(t vitme) AEN S pay dao
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26
2 24
1.V Trchinh (V) > @2 LS @LONRD—
66 b d 48
50 40 o s
40 50 Plehicw 5411
27
3952 .. 36
39 26 39 o
_<::> (t=6)=> t (Tiénren)
26 52 / 39
—X 20 Y 38 47
320 41 (t=4)=> S,,.,
26 39 26 52 71 e
52 39 52 26

26 39 26 39 26 52
52 39 52 39 52 26

39 2
39 @E@L
24

b s
SM2-22 (14x2)=> Si,

D€ cit duoc céc budc ren, nhat 1a cit ren anh thi mdy T616 phai st dung 11
banh rang thay thé, c6 cdc modul va so rang la:

- Loai modul m = 1: gébm céc banh rang véi s6 rang: 55, 70, 75, 90, 95, 127.

- Loai moédul m = 2: gdbm cdc banh rang véi s6 rang: 30, 45, 60, 65, 87.

MO ta cdc dudng truyén dong theo dudng ziczac clia co cau Meandr:

39 39 39 39 39 39

26 126 1 26 26 026 1 26
52 I 52 1 HI | -
= 39 2 39 55 39 = 39 5 391 39 55 39 = 39
— T F_ -_rr == i rom— _|1 - —_—— -
' o ! ! Ll
26 26
Duong truyén thit nhdt Duong truyén thir 2
39 39 39
39263—9263-92_6 M 26 126 M 26

52 — 1

26
Duong truyén thit 3 Puong truyén thii 4
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4. May tién ren vit van nang kiéu 1K62
4.1. Pac tinh ky thuat
- Buong kinh 16n nhat cua chi tiét gia cong:

Trén bang mdy: 400 mm

Trén ban trugt ngang: 200 mm
- Khoang cach gitra hai miii tam (u truéc va u sau: 710 (1000) mm.
- S6 cép téc do cha truc chinh: Z =24 cap.
- Gi6i han s6 vong quay truc chinh: n = 12,5 dén 2000 v/phiit.

- Gi6i han budc tién clia ban may:
Chuyén dong doc: ~ S=0,07 - 4,16 mm/vong
Chuyén dong ngang: S = 0,035 - 2,08 mm/vong.

- Budc ren cat dugc trén mdy:

Hé mét: 1-192 mm

Hé anh: 24 -2 dau ren/1”.
- Cong suit dong co truc chinh: 7,5 (10) Kw .
- Kich thudc ctia may: 2812 x 1166 x 1324 mm.
- Trong luong may: 3600 Kg.

4.2. So do dong cia may

4.2.1. Xich toc do

Luogng di dong: Tu s6 vong quay cua dong co dén s6 vong quay cua truc
chinh (1 ggng co dé€n n 1y chinn) [VONE/phuit]

Duong truyén truc
chinh quay nghich M

| 50 36
24 38
N=10Kw

bC gory @ 29 2 2 27
- 254
n=1450 v/ph ¢ < - @ o
45 45 @

/ .
Duong truyén truc é

chinh quay thuan 34 65

Dudng truyén t6c do thap

—>N Tr/Ch

33 43 Puong truyén téc do cao
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Ghi chu:

Theo xich toc do trén, thi duong truyén truc chinh quay thuan (chiéu quay
cat got) ¢6 30 cdp toc do. Nhung vi dudng truyén téc do thap di tir truc so 111 dén
truc V ¢4 bon ty s6 truyén, trong dé6 c6 mot ty s6 truyén tring nhau, d6 1a hai

N N Z ? A A N 1 ? A A . N N 2
duong truyén co ty so truyén bang 1 Ty so6 truyén bi trung nhau dugc mo ta:

2 22 1
88 88 16
2 45 _ 1
88 45 4
@ 45 22 1 ©
45 88 4
45 45 1
45 45 1

Nghia l1a dudng truyén téc do thap chi c6 18 cép toc do, dong thoi & dudng
truyén toc do cao c¢6 6 cdp toc do. Nhung & dudng truyén téc do cao va toc do
thap déu c6 toc do 630 (v/phit), nhu vay, may tién 1K62 thuc t€ chi c6 23 cép toc
do hoat dong c6 nghia, tir 12,5 - 2000 (v/phiit) (bang chi dan trén may van da 24
cép vi G ca hai duodng truyén téc do cao va tdc do thap déu cé toc do 630).

4.2.2. Xich chay dao

Xich chay dao ciing duoc bat ddu tir mot vong ctia truc chinh dén truc tron
hay truc vitme r6i dén ban dao thuc hién chuyén dong tinh tién doc hodc ngang.

Luong di dong tinh todn dugc tinh nhu sau:

1 vong truc chinh dén Sy, 4,, (Mm/vong)

Kha nang tién ren trén may 1K62 16n hon trén mdy T616, hon nita moi mot
loai ren lai c6 dudng truyén xich dong khac nhau. Do vay ta sé nghién ctu riéng
xich tién ren va xich tién tron.

a) Xich tién ren

Mady 1K62 c6 thé tién dugc 4 hé ren la:

- Ren hé mét (hay ren qudc t€), don vi tinh la (mm).

- Ren h¢ anh, don vi tinh (% ) trong d6: 1”7 = 25,4 mm, n; — la s6 dinh ren.

- Ren modul, don vi tinh (m.IT), trong d6: m - 1a modul, IT = 3,14.

- Ren pitch

- Do méi hé ren c6 don vi tinh khac nhau, nén khi tién ciing s€ st dung banh
ring thay thé tuong tng. Cu thé 1a:

. SR N PR .42
- Khi tién ren quoc t€ va ren anh dung céc cap banh rang thay thé: — va 2

50
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- Khi tién ren modul va ren pitch dung cép: 64 Vﬁﬁ .
95 97

- Ty s6 truyén gép boi trong hop chay dao cua mdy tién 1K62 khong ding
co cau Meandr, ma dung co ciu Norton (b0 banh rang hinh thap, vi titng nhom
buéc ren theo tiéu chudn 1a cip s6 cong). Ta di biét co cau Norton truc mang
kh6i banh rang hinh thap vira c6 thé 1 truc chli dong vira c¢6 thé 1a truc bi dong
(da dugc trinh bay & bai truéc). D€ ¢6 thé tién dugc nhiéu budc ren khic nhau
trén moi hé ren, truc ctia co cau Norton sé 1a chi dong hay bi dong tuong tng véi
tiing hé ren, cu thé:

- Truc cua bo banh rang hinh thap cht dong (ly hop M, déong), khi tién ren
hé quoc t€ va ren Modul.

- Truc ctia bd banh rang hinh thap bi dong (ly hgp M, md), khi tién hé ren
Anh va ren Pitch.

* Xich truyén dong khi cit ren Quoc t€ va ren Modul (ly hop M, dong)

2625
36 28
42
/42
b
1 Vong T/chinh @@28— a ¢ @
@60 56 b d M2
35 28

78 35 (P4o chiéu)

18 35
) 45 28 1)
—>@M4@ @ @ Ms t=12 —> tp (mm)
28 15
35 48

* Xich truyén dong khi cét ren hé Anh va ren Pitch (ly hgp M, mo)
42

/42
M
1 Vong T/chinh ﬂ@%— LL@ 35 i@_.
60 56 b d M2 35 35
35 28

8 35 (Pdo chiéu)
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18 35

45 28 p
35 28 M5@(t= 12)=>tp (mm)
28 35

28 15

35 48

* Xich tién ren chinh xac

Tiic 1a xich truyén dong cang ngan thi do chinh xac cang cao. Trén may tién
kiéu 1K62 c¢6 mot xich truyén dong ngin dé tién cdc loai ren dat do chinh xac
cao. Puong truyén xich dong dé dugc mo ta nhu sau:

42
/42
b b
1 Vong T/chinh 6_0@28— a_c @ @
& (v -2 @M (x) M Gy —
;g —gg (Péo chiéu)

—»@ Ms @ (t=12) s tp (mm)

* Xich cat ren khuéch dai

Khi tién ren trén mdy tién khong nhiing chi tién duoc nhitng budc ren bang
hoac nho budc ren cua truc vitme, ma con tién dugc ca nhitng bude ren 16n hon
gdp nhiéu 1an bude ren cua truc vitme. SO di nhu vay, do trén mdy tién c6 nhém
ty s truyén khuéch dai ndm trong hop toc do truc chinh (goi 1a i khuéch dai). Ty
s6 truyén khuéch dai nay c6 thé tang lén 2 14n, 8 l1an hodc 32 lan...

Tat ca céc budc ren trong céc hé ren Quoc t€, Anh, Modul hay ren Pitch déu
c6 thé thuc hién duoc. Xich truyén dong véan 1a: tir 1 vong cta truc chinh dén
luong di dong ctia ban may bing ding budc ren cin tién. Nhung dudng truyén tir
truc chinh s6 VI khong di dén truc s6 VII ma qua nhém khuéch dai dén truc s6 V
1én truc s6 IV vé truc so6 III r6i mGi dén truc s6 VII. T truc s6 VII dén truc vitme
s€ di theo céc xich truyén dong khi ly hop M2 déng hoac ly hop M2 md (truc ctia
bd banh rang hinh thap chi dong hoac bi dong).

Xich truyén dong duoc viét nhu sau:
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42

1 Vong T/chmh@ @.@.’ — %%@_,

gg gg (P4o chiéu)

Tur truc s6 IX tiép tuc theo cdc xich truyén dong cét ren, khi ly hop M2 dong
hoac M2 md tuy theo hé ren can gia cong.
* Piéu chinh xich cét ren

Dé tién cdc budic ren khong theo tiéu chuin hoic céc bude ren khong c6 trén
mdy, theo tinh toan thiét k& clia nha san xudt, ta ¢6 thé tién hanh thuc hién nhu
sau:

- Xich truyén dong dé€ cit budc ren khong theo tiéu chuin hay buéc ren
khong c6 trong bang catalo clia mdy, cin phai chon xich truyén dong dé cit ren
da ¢6 sdn trén mdy, ma gia tri cua budc ren cin chon gin bang véi gid tri cua
budc ren cin gia cong (c6 thé 16n hon hodc nho hon).

- T phuong trinh xich dong ctia bude ren da chon do, ta thay gia tri v€ phai
ctia phuong trinh 1a gid tri ctia budc ren can gia cong. Con v€ trai, bo banh rang
thay thé coi nhu chua biét (1a 4n s6). Giai phuong trinh ndy dé tim gia tri ty s6
truyén cua bo banh rang thay thé, tir d6 tinh s6 rang ctia bo banh rang thay thé roi
1ap vao mdy, ta s& tién duoc budc rang theo y mudn. Tuy nhién viéc tinh todn so
ring cua banh ring thay thé€ nhu thé nao dé gidm b6t viéc ché tao banh riang, bing
cdch quy vé s6 rang ctia banh rang thay thé di theo may.

Vi du: Can tién ren hé¢ mét (ren tam gidc) budc ren la t, = 2,75mm. Trén
mdy chi ¢6 budc ren 2,5mm va 3mm, c6 thé chon mot trong hai buéc ren nay déu
duge. Gia st chon budc ren 1a 2,5. Truée hét diéu chinh mdy: di€u chinh céc tay
gat hop chay dao & vi tri tién ren budc 2,5mm. Sau d6 1ap phuong trinh xich tién
ren bu6c 2,5mm, thay gid tri buéc ren 2,75mm vao, 1di giai phuong trinh dé tim
ra ty sO truyén cua b banh riang thay thé. Cudi cuing thay b banh riang thay thé
vura tinh dugc vao mdy la tién dugc budc ren 2,75mm.

b) Xich tién tron

Xich tién tron cling bat ddu tir 1 vong truc chinh dén luong tinh ti€n ctia ban
xe dao, S g, 40 (Mm/vOng) thuc hién chuyén dong tinh tién doc hay chuyén dong
tinh ti€n ngang.

Pudng truyén c6 thé di theo cdc xich truyén dong khi ly hgp M, déng hay ly
hop M, md, giong nhu xich truyén dong khi tién ren. Nhung dén truc s6 XIV

khong déng ly hop M dé truyén dén truc vitme, ma qua cdp banh riang % truyén

Trdan Vdn Khiém- Lé Vin Tién 47



May cat kim loai

qua co cau ly hop mot chiéu (hoac khong qua) dén truc s6 XV, roi dén truc tron
s6 XVII, thuc hién céc chuyén dong chay dao doc va chay dao ngang.
Xich truyén dong nhu sau:

1vong T/C... _, Yoo 27 20 .
@Mﬁ?@ 20 28-20@

M @ @ (10 x 3) == S Doc vio

Chay dao doc

40 45 v
45 37 @ @ (10 x 3) => SDgc ra
40 M 40 61

Chay dao ngang 37 @ - (t = 5)—=—> S Ngang vao

b
40 45 40 61
=5 737 M QD 5 5 QoD (1= 9)==> S v

III. MAY TIEN PUNG
1. Pac diém, cong dung, phan loai
1.1 Pac diém
May c6 truc chinh dat thang ding, trén d6 c6 lap ban may quay tron va cé
vAu cap dé g4 lap chi tiét gia cong. Mdy c6 hinh ddng giong mdy tién thudng, c6
thé thdo g& bang may khi can thiét dé gia cong chi tiét (phoi) c6 dudong kinh 16n,
chiéu dai chi ti€t ngdn hon nhiéu so v6i dudng kinh. Thong thudng ty 1& gitta

chiéu dai va dudng kinh 1a: 0,5 < £ < 1.

>

Do chinh xac gia cong khong cao doi v6i may tién c6 truc chinh nim ngang
khi gia cong céac chi tiét 16n, do anh hudng tac dung cua trong luong phoi (qua
niang). Ngudi ta ¢ thé khic phuc nhugc diém nay bing cdch ding mdy tién c6
truc chinh thang ding thay thé cho may tién c6 truc chinh nim ngang. Khi dé
thao tdc g 1ap phoi dugc dé dang hon, do chinh xac gia cong cao hon.

Kich thudc phoi c6 thé gia cong duoc trén mdy tién ding la: dudng phoi tir
1600mm dén 25000mm; chiéu cao phoi tir 1000mm dén 6300mm;

1.2 Cong dung

Mdy tién ding ding dé tién tron ngoai, tién tron trong; xén mit dau; khoan,
khoét, doa. Cdc loai mdy tién ding dung dé gia cong phoi c¢6 dudong kinh (D >
6300 mm) dugc quy vao loai may siéu niang va chi ding dé gia cong don chiéc.

1.3 Phan loai
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May tién diing duoc phan lam hai loai: may tién diing mot tru va may tién
dung hai tru.
a) May tién ding mot tru,

hinh 39 ! ]

Trén tru s6 1 lap véi xa “I
ngang s6 2, hop chay dao ngang s6 ' - l A
3 v6i ban ga dao c¢6 bon vi tri 1ap 1 iia: 3
dao va chiing c6 thé di dong thing Srik 2
diing trén song truot s6 4. Ban may !} . > ?
s6 5 lap trén truc chinh va quay 6 —] ﬂ U ‘T
trén song trugt tron cua than may. e :
Trén so6ng truot ngang cua xa 7 ¥ = }——I—LL:_’, R
ngang s6 2 ¢6 ldp ban trugt s6 6 va 5 ~._| Al - 10
dau rovonve s6 7 v6i nam vi tri 1ap = o 1‘%
dao. Chuyén dong chay dao clia '\\
dau rovonve 7 va cua ban dao 3
ngang 8 duoc thuc hién tir hop
chay dao s6 9 va s6 10 c6 két cau Hinh 39: Mdy tién diing mot tru
nhu nhau.

b) Mdy tién ding hai try, hinh 40

Trén than may so6 1 1ap hai tru s6 2, duoc n6i lién véi dam s6 3 tao thanh
mot khung mdy cting viing. Trén hai tru may c6 hai vit me s6 4 do ting dong co
rieng 1& quay dé di dong xa ngang s6 5 trén song truot thang ding. Trén song
truot ngang cuia xa ngang s 5 ¢6 lap hai ban dao ding s6 6 va s6 7, trong ¢ mot
ban dao lap ddu rovonve ¢6 nam vi tri 1ap dao cat. Timg ban dao diing c6 cac hop
chay dao s6 8 giong nhau thuc hién truyén dong. Hop nit bam diéu khién s6 9 c6
thé thay déi vi trf timg 6 dao va dé diéu khién céc chuyén dong clia mdy.

Cac bo phan khac giong nhu may tién ding mot tru. Loai may tién ding hai
tru thuong c6 kich thu6c 16n hon mdy tién ditng mot tru va chi yéu dung dé gia
cong cac chi tiét c6 duong kinh 16n.

Cic chuyén dong ctia may tién ding gom:

- Chuyén dong chinh V 1a chuyén dong vong ctia ban mdy.

- Chuyén dong chay dao gom c6: chuyén dong chay dao ding va chuyén
dong chay dao ngang cua cac ban dao trén xa ngang va trén tru ding. Ngoai ra
con ¢6 cdc chuyén dong chay dao nhanh cho c4c ban dao.
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Hinh 40: M4y tién ding hai tru

2. M4y tién ding hai tru kiéu 1553

Mdy tién ditng 1553 12 loai mdy hai tru dung dé gia cong nhitng chi tiét diic,
rén, nhitng chi ti€t ¢6 dang hop, tam, vanh.v.v... ¢6 kich thudce 16n.

Hinh dang clia may tién ding hai tru 1553 giéng nhu hinh dang chung cta

may tién ding hai tru da trinh bay & trén.
2.1. Pic tinh ky thuat cia may
- Buong kinh phoi gia cong D,,,,, (mm)
- Chiéu cao phoi gia cong  H,,,, (mm)
- Buong kinh mam cap (mm)

- SO cép téc do quay ctia mam cap

- S6 vong quay 16n nhit cia mam cap (v/ph)

- S6 vong quay nho nhat cia mam cap (v/ph)

- S6 cap lugng chay dao
- Lugng chay dao 16n nhat (mm/vg)

- Lugng chay dao nho nhat (mm/vg)

- Toc do dich chuyén ctia xa ngang (mm/ph)

- Cong suat dong co dién (Kw)

Trdn Vin Khiém- Lé Vin Tién

2100
1600
2100
18
48
1,4
12

0,2
400
40

50



€GGT DY N Tey Supp uYn Apw SUOp Op OS :Tf YUIH
d/a ozpi=u - ‘2 55

51

May cat kim loai

Trdn Vin Khiém- Lé Vin Tién



May cat kim loai

2.2. So do dong may tién ding hai tru 1553
a) Xich toc do:

Luong di dong: np, dén ng,,\y, (vOng/phiit)
Xich truyén dong:

@ N
N=40Kw
. cﬁ @)
n=975 V/ph ¢ \ /
18

— 25 23 1 ban may (V/ph)
@ 32 154 — ’

Luu y: Khi thi€t 1ap phuong trinh xich dong cta xich toc do, phai tinh hé s6
hitu ich cua co cau puly-dai la 0,985.
b) Xich chay dao

Chuyén dong chay dao ngang va chay dao ding clia cic ban dao trén xa
ngang (ban dao c¢6 mot vi ldp dao, ban dao 1a ddu rovonve ¢6 nam vi tri lap dao)
va ban dao trén tru ding c6 bon vi tri 1ap dao, déu dugc thuc hién tir truc VI cua
hop tdc do truc chinh, qua cdc truc ngang VIII va XXXII r6i dén céc truc ding X.
Két cau cua ca ba hop chay dao déu nhu nhau, khi nghién cttu xich truyén dong
chay dao chi cin xét mot xich truyén dong chay dao cta ban dao trén tru ding.
Céc ban dao con lai tuong tu...

Xich truyén dong chay dao cuia ban dao 4 duoc thuc hién nhu sau:

154 32 27 /< 53 O
1 vong b/may——— 23 25 > VI35 34 MlDaochleu

Mz
23 \ 29 30
@ @ 65 / 43 4 \XVD™
M
My 22 22

62 62

30

DU L —> SNgan
51 (12x5) gang

—(xw

18 @ 1 )
. g (12x5) => Sbing
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Hai hop chuyén dong chay dao ctia ban dao s6 2 va s6 3 xich truyén dong
thuc hién tuong tu nhu xich truyén dong cta ban dao s6 4.

Ngoai ra cdc chuyén dong chay dao ngang va ding ctia cdc ban dao c6 thé
thuc hién chay dao nhanh bang hai dong co ¢6 cong suat N=1,7 Kw va s6 vong
quay n=1420 vong/phit. Dong thoi ciing ¢6 thé st dung cdc vo lang dé thuc hién
chuyén dong bang tay.

IV. MAY TIEN HOT LUNG

Mdy tién hét lung duoc goi tat 1a may hét lung, 12 loai mdy dung dé gia
cong mat lung dao phay riang va mot s6 dao phay khdc theo dudng xoan arsimet.

1. Pac diém, cong dung va phan loai

1.1. Pac diém

Mady tién hét lung ciing ¢6 cac bd phan chinh vé co ban ciing giéng nhu céc
mdy tién van ning. Riéng hop xe dao c6 céu tao dic biét dé diéu khién dao theo
mot hanh trinh hét lung nho co cau cam. Phan bang may c6 két cdu don gian hon
mdy tién van nang.

Chuyén dong tao hinh ngoai xich t6c do, xich chay dao nhu may tién van
nang, mdy tién hét lung con cé thém xich truyén dong dé hét lung (ban dao
chuyén dong di-vé) va xich vi sai (thuc hién chuyén dong thém, bét).

1.2. Cong dung

May tién hét lung diing dé tién hét lung dao phay modun, dao phay lan tru,
dao phay truc vit. Tic 12 dé gia cong mat lung ctia dao phay rang va mot s6 dao
cat khac theo duong xo0an arsimet.

1.3. Phan loai

May tién hét lung duge phan thanh hai loai:

- May tién hét lung don gian: loai may nay khong c6 co cau chay dao doc tu
dong, chi dung dé hét lung dao phay dia;

- May tién hét lung van nang: loai may nay c6 co cdu vi sai, n6 ¢6 kha nang
hét lung bat ky mot loai dao phay nao c6 ring thang va rang xoan, dong thoi cling
c6 cong dung nhu mdt mdy tién ren vit van nang.

2. Nguyén ly hoét lung

Dao phay khi bi mon (cun) thi phai mai stra (thuc hién mai mat truéc cua
dao). Sau khi mai stra dao van phai git nguyén hinh dang va bién dang cua no.
Nghia 1a mat sau ctia dao cin phai dugc gia cong hét lung. Bé mat d6 phai 1a
duong cong dé tat ca moi géc do doan thang ban kinh va dudng ti€p tuyén tao
thanh & tit ca cdc di€ém trén dudng cong phai 1a mot géc khong déi (o = constan).

Puong cong d6 c6 dic diém la dudng cong logarit c6 phuong trinh: y = A®?.
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Luong can hét lung Mat sau

Mat trude

Hinh 42: So d6 gia cong mat sau dao phay

Dé thuc hién dudng cong logarit, chuyén dong vong ctia phoi va chuyén
dong tinh tién cha dao khong thé 1a chuyén dong déu (do vay két ciu clia mdy s&
phitc tap). Thuc t€ ngudi ta da thay thé¢ dudng xodn logarit bing dudng xoin
arsimét y = A. @, trong d6 ¢ 12 gbc quay, géc o chia dudng xoan arsimét tuy
khong phai 1a mot hing s6 (c6 sai s6 khodng mot do), nhung vi chuyén dong
quay ctia phoi va chuyén dong tinh tién ctia dao, dé tao thanh dudng xoin arsimét
12 chuyén dong déu, nén két cau clia mdy sé don gian hon.

3. May tién hot lung K96

3.1 Pac tinh k¥ thuat
- S6 cap toc do quay cua truc chinh Z=38
- S6 vong quay 16n nhat (v/ph) N, = 1600
- S6 vong quay nho nhat (v/ph) Ny = 4,5
- Cong suit dong co dién (Kw) N=25
- Téc do truc dong co (v/ph) n = 1400
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3.2. So do dong

Trén so d6 dong mdy tién hét lung K96 ching ta ¢6 thé phan tich, xay dung
dugc xich téc do, xich chay dao, xich hét lung va xich vi sai.
a) Xich téc do
Ciing thuc hién tir nguon truyén dong l1a dong co dén truc chinh mang phoi:
ng. dén Ny ooy (vOng/phiit)

41 65 M 20
65 7 80
N=2,5Kw Y 5
bC =<5 .
n=1400/7000 73 @ Q 65 —> ntr/chinh
60 5
26 20
22 Tor M (V)55
54

b) Xich chay dao

T moOt vong quay cuta truc chinh mang phoi dén ban dao di dong mot lugng
la: S (mm), hodc mot bude ren t, (mm).

* Néu ly hop M, déng thi xich chay dao ¢6 phuong trinh can biang nhu sau:

1 vong Tr/Ch 2(5) ;2 LS (=127 =t (mm)

Tu phuong trinh trén suy ra cong thic diéu chinh:

i = a C — tp
: b d 12,7

* Néu ly hop M, dong thi xich chay dao ¢6 phuong trinh can biang nhu sau:

65
65 M,
80 35 30 N\ a ¢ . ~
1 V. Tr/Ch @—20 ) M3 (VD -~ (L= 127) = 1 (mm)
104
26
_ N .~ EON 2 . S a C — tp
Suy ra cong thic diéu chinh 1: i i 1127
- Suy ra cong thic dieuchinh2: , _ a ¢ _ _¢t
7 b d 16 .12,7

c¢) Xich hét lung

Luong di dong: 1 vong quay cua phoi —, —Z (vdng clia cam)
K
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Xich truyén dong:

65

H M3 mo \
N 80
1 vong Tr/Ch 50 65 I 50 /I_X\ 50 X 54 <1

/ 50 39 \2/ 54 50
104 .
26 M, déng
a ¢ @ i 29 30 _ Z
ID1 dl Vi Sai 29 30 K
Suyra cong thic didu chinh 1: i, = & & - 3.Z
T 7h, 4, ~ 10.K
Suy ra cong thic diéu chinh2: - _& ¢ _ 3.7
* = Tp, 4, 40 K

Ghi chd: Ca hai phuong trinh ctia xich hét lung, thi ty s6 truyén qua co cau
vi sai déu bang 0,5 (i,=0,5).

d) Xich vi sai

Cit mot budc ren t, hoac mot luong tinh tién S ciia dao (tifc 1 vong quay cta
phoi) thi qué trinh chuyén dong clia cam duoc thuc hién nhu sau:

S
T

1 vong quay ctia phoi — £ (% oy hoac * (%

T ) vOng quay cuia cam

Khi dao tinh ti€n mot bude 1a S, truc vit me phai quay S/t, vong . Do d6
phuong trinh xich dong s€ la:

S 48 36 _a ¢ 3 ;29 30 _ 4 (_Z S

" = 2

36 24 b, d, 18 V™ 729 30 K T

X

Suy ra cong thitc diéuchinh; — _a& ¢ _ 4 _Z
y g o= G = 26,127

O day, ty s6 truyén clia co cdu vi sai (iy; ,; = 0,5), vi khi xich vi sai thuc hién

truyén dong, ta xem nhu banh rang Z25 trén truc XIII ding yén.
V. MAY TIEN CUT

So v6i mdy tién ren vit van nang thi mdy tién cut khong c6 gi khac nhau vé
két cau. Tuy nhién, cling c¢6 di€ém khac biét 1a & chd mdy tién cut khong dung dé
tién ren, vi chuyén dong chinh va chuyén dong chay dao thudng doc lap véi nhau
va thuong khong c6 u sau.

May tién cut dung dé gia cong nhiing chi tiét 16n c6 chiéu dai ngian nhu cic
béanh rang ¢d 16n, mét bich va cac chi tiét dang dia, ... Ty 1é giita chiéu dai va du-
ong kinh cua cac chi tiét gia cong thuong 1a (0,5 <L/D < 1).
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Cac cong viéc thuc hién trén mdy tién cut cht yéu la tién mat tru ngoai, mat
tru trong, tién ranh, khoét 16, xén mat dau, cat dit,...

Mady tién cut c6 hai loai: Mdy tién cut cé than mdy va bang mdy lién mot
khoi hinh 44-a, mdy tién cut c6 than may tach roi bang may hinh 44-b.

3 :
i ik ) 1
2 ﬂ?;, 1L 4 | ¥
) A S =y
I ik 71_] i
e J g..._"_’___"'::i_:.l.,...,,
§ - o T

Hinh 44: Hinh dang chung cua mdy tién cut

Hinh 44-a, giéi thiéu mdy tién cut c6 than mdy va biang mdy lién nhau. Céc
bo phan co ban ctia mdy gom c6: u ding cung véi hop toc do s6 1, dong co chinh
s6 2, mam cép sO 3, ban dao s6 4. Chuyén dong chay dao dugc thuc hién tir truc
chinh qua hop dao s6 5 va truc vitme so 6.

May tién cut ¢6 bang mdy tach roi duogc trinh bay trén hinh 44-b. Loai nay
duoc dung dé gia cong chi tiét nang va c6 dudong kinh rat 16n. Chi tiét gia cong c6
khi phéi quay trong phan 16m duogc hinh thanh du6i nén may. Chuyén dong chay
dao cta loai nay dugc thuc hién hoac do mot dong co riéng, hodc noéi lién véi truc
chinh bang day xich.

Nhuge di€ém cha mdy tién cut 1a 1dp dat va kep chat chi ti€t nang rit kho
khan, dé sinh rung dong va lam bién dang truc chinh nam ngang, khé dam bao
gia cong chinh xac. Do do6, hién nay cong viéc clia may tién cut thuong dugc thay
th€ bang may tién ding.

VI. MAY TIEN REVOLVE

1. Pac diém, cong dung

Pic diém chung clia mdy tién Revolve 1a kha nang tap trung dao cat da
duoc diéu chinh trudc dé tuan tu thuc hién cdc nguyén cong gia cong chi tiét. Dic
biét, dao dugc ga san trén mot bo phan ga dao duoc goi l1a dau revolve cho phép
rit ngan thoi gian phu. Vi su phoi hop ctia ban dao ngang, mdy tién revolve con
c6 kha ning thuc hién tap trung nguyén cong dé giam thoi gian chinh.

May tién revolve thudng duoc goi tat 1a Revolve, nd 1a may tién ding trong
san xuat hang loat dé gia cong nhitng chi ti€t thudng c6 hinh ddng tron xoay, véi
tat ca cdc nguyén cong gia cong nhu mdy tién van nang. Doi khi né con dung dé
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gia cong nhiing chi tiét don I€. Trong san xuat hang loat, né ¢6 wu diém hon may
tién van nang & cho:

- Giam thoi gian phu: thoi gian thay phoi, thoi gian di€éu chinh mdy, diéu
chinh dao...Do d6 nang suat cao hon.

- Lap dugc nhiéu dao: tir 5 - 24 dao vdi tat ca cdc loai dao can thiét cho mot
quy trinh gia cong. Tiét kiém dugc rit nhiéu thoi gian thay dao.

- Sau khi mdy da diéu chinh xong, khong can cong nhan ¢6 trinh do bac thg
cao dé van hanh mdy, vi cdc cong viéc thao tic mdy déu don gian.

Nhiing chi ti€t dién hinh gia cong trén mdy Revolve nhu sau:

Hinh 45: Céc chi tiét dién hinh gia cong trén may Revolve

Tat ca cac loai dao cén thiét duoc lap sin trén dau Revolve c6 dang hinh tru
hodc 6 canh va trén cac ban dao ngang dé tham gia vao qué trinh gia cong theo
tuan tu cac budc cong nghé da dinh.

2. Phan loai

C6 hai cach phan loai: phan theo hinh dang cua phoi va phan loai theo vi tri
ctia dau revolve.

2.1. Phan theo hinh dang cua phoi

Mady gia cong phoi thanh: phoi liéu gia cong trén may nay la nhitng thanh
dai c6 tiét dién tron hodc nhiéu canh. Phoi liéu duoc dan qua truc chinh réng va
dugc kep chat nho mdt loai vau kep riéng.

Mady gia cong bang mam cap: dung dé gia cong don chiéc cédc loai phoi diic,
phoi rén... ¢6 kich thudc 16n va dugc lap trén nhitng mam cap cé vau.

2.2. Phan loai theo vi tri dau revolve

May revolve c6 diu revolve thang ditng hinh 46-a, diu revolve cé truc thang
diing thudng 12 hinh sdu canh, dao duoc 1dp & cdc mat bén va dau revolve cé thé
quay chung quanh truc thang ding sau mdi nguyén cong.

Maiy revolve c¢6 diu revolve ndm ngang hinh 46-b, dau revolve nay c¢6 dang
hinh tru va c6 thé quay quanh truc nim ngang song song hoic thang géc véi truc
chinh.

Trong mot so trudng hop diu revolve con dat & vi tri nam nghiéng.
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Hinh 46: Hinh diang chung ctia may tién revolve

Kich thudc co ban dac trung cho may revolve gia cong phoi thanh 1a duong
kinh 16 cta truc chinh (xdc dinh dudng kinh 16n nhat clia phoi gia cong). Con
kinh thuéc co ban dac trung cho mdy revolve gia cong bang mam cip 1a kich
thudc 16n nhat cua phoi gia cong dugc trén mam cap.

Phan 16n cdc bo phan chinh ciia may revolve gidng v4i mdy tién thong
thudong, diém khac biét 12 khong c6 u sau. Thay vao d6 1a ddu revolve sdu canh
hodc diu revolve thang. 0 mdy revolve ¢ 16n c6 ban dao ngang c6 thé thuc hién
chuyén dong ngang va doc. Ban truot mang dau revolve chi thuc hién chay dao
doc hodc chay dao vong.

Nhiing bo phan chinh ctia may c¢6 thé phan thanh ba nhém:

a) Nhitng bo phan hoan toan giong véi cac bo phan tuong duong cua may
tién thuong nhu thin may s6 1 va hop truc chinh s6 2, hinh 46-a.

b) Nhitng bo phan bién dang tir nhitng bo phan tuong duong clia may tién
thuong nhu: ban dao ngang s6 3, hop xe dao so 4.

c¢) Nhitng bd phan chi riéng may revolve cé nhu: ban truot doc mang dau
revolve s6 5 va hop dau revolve s 7, co ciu kep phoi so 6.

VIL. MAY TIEN BAN TU PONG VA TU PONG

1. Pac diém

Mady tién tu dong la loai mdy thuc hién mot cich tu dong toan bd cac
chuyén dong trong chu ky gia cong chi tiét sau khi ga lap phoi, khong c6 su tham
gia clia con ngudi. Nhu thé vai trd clia ngudi cong nhan la diéu chinh mdy, kiém
tra chi ti€t da gia cong, hiéu chinh dao cat va ga ldp phoi theo ting chu ky 1am
viéc cua may.

May tién ban tu dong ciing 12 may c6 chu ky lam viéc tu dong, nhung dé lap
lai chu ky lam viéc mdi, nguodi cong nhan phai thuc hién mot s thao tac nhu 1ay
chi tiét ra, 1ap phoi vao va khoi dong mdy.
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May tién ban tu dong va tu dong dung dé gia cong cac chi tiét ¢ bién dang
phiic tap vdi su tham gia clia nhiéu loai dao cat. Phoi gia cong trén may tu dong
thuong c¢6 dang thanh dinh hinh, hinh tron, sau canh, bén canh hoac dang chi tiét
roi véi viéc sit dung co ciu cip phoi. Phoi cho mdy ban tu dong thuong 1a chi tiét
duc, rén, dap...

Diéu khién mdy tién tu dong va ban tu dong thudng ding cic co cau diéu
khién bing: co khi, dién, diu ép, khi ép hoic t6 hop céc loai trén. Mdy dugc diéu
khién bing co khi (diing co cdu cam lip trén truc phan phoi) dugc dung rong rai
nhat trong san xuat hang loat 16n va hang khoi, vi ¢6 nang suat cao va do tin cay
16n trong st dung. Nhitng nhuoc diém ctia chiing 1a chudn bi san xuat lau (do ché
tao cam), diéu chinh mdy ton nhiéu thi gid. Dé c6 thé thay d6i mat hang nhanh,
diéu khién may duoc dé dang, sir dung trong san xuat don chiéc va loat nhd ngudi
ta da phat trién nhanh chong may diéu khién theo chuong trinh s6 (NC —
Numerical Control).

2. Phan loai

2.1. May tién ban tu dong

May tién béan tu dong dugc phan thanh:

- Mdy tién ban tu dong nhiéu dao;

- M4y tién ban tu dong chép hinh;

- May tién ban tu dong nhiéu dao chép hinh.

2.1.1. May tién ntra tu dong nhiéu dao

Mady tién ntra tu dong nhi€u dao 1a loai mdy tién dac biét c6 nang sudt cao,
ding dé gia cong chi tiét c6 dang truc nhiéu bac, khéi banh ring nhiéu bac.v.v...
Tuy thuoc cach kep chit chi tiét, mdy nlra tu dong nhiéu dao c6 thé phan thanh
loai ¢6 miii tam va loai ¢c6 mam cép. Loai mdy c6 miii tAm thudng ding dé gia
cong nhitng truc bac dai dugc lap gitta hai miii tam, con loai mdy c¢6 mam cap
thudng ding dé€ gia cong nhitng chi tiét ngin, c6 dudng kinh 16n.

Ciac dao cit thuong duoc lap dit trén ban dao ngang va ban dao doc dé gia
cong cling mot lic trén nhitng doan chi ti€t khdc nhau. Do d6, c6 thé rit ngén
mot cdch ddng ké thoi gian gia cong.

Mady tién ntra tu dong nhi€u dao lam viéc véi chu trinh tu dong. Céc thao tac
bang tay bao gom: viéc g4 1ap phoi, khdi dong mdy va kiém tra chi tiét gia cong.

2.1.2. May tién nua tu dong nhiéu dao chép hinh

Mady tién nira tu dong nhi€éu dao chép hinh Ia loai mdy gia cong chi tiét c6
dang truc lap giita hai miii tam véi cdc bién dang thang hoac dinh hinh. M4y c6
trang bi co cau cit theo vét (co ciu chép hinh) mot toa do bang dau ép (thuy luc),
dam bao gia cong tho hodc tinh véi mot dao hoac nhiéu dao va chép hinh.

2.1.2. May tién nira tu dong nhiéu truc
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V6i su phat trién ciia cong nghé, cdc mdy nira tu dong va tu dong dugc ché
tao vGi nhiéu truc chinh, cho phép gia cong nhiing chi tiét c6 bién dang phc tap
v6i ning suét cao. SO luong truc chinh clia mot may c6 thé tir 4 dén 16 truc va
dugc dat trong mot khéi véi tu thé nim ngang hodc thing ding va do do, c6 mdy
tién nlra tu dong nhiéu truc ngang hoac ding. Tuy thudc vao bién dang cua chi
tiét gia cong, phoi c6 thé lap trong mam cip hay giita cdc miii tam. Phoi c6 thé 1a
phoi diic, phoi rén hay phoi thanh va thudng c6 kich thudc 16n. Phoi thanh c6 thé
dén ®110 mm, phoi dic c6 thé dén ®500mm. Do dé, loai mdy ndy dugc ding
rong rdi trong nganh cong nghiép 6t6 - may kéo.

Dic diém cha mdy tién nira tu dong nhiéu truc 13 kha nang cling mot lic gia
cong nhiéu chi ti€t véi nhiéu truc chinh. Gia cong nhiéu truc c¢6 thé ti€n hanh
bang phuong phép song song, ndi ti€p hodc hén hop.

2.2. May tién tu dong

May tién tu dong duoc phan loai theo: phan theo trinh do van nang, phan
theo dang phoi, phan theo so truc chinh, theo vi trf truc chinh, phan theo dic diém
cong nghé va phan theo nguyén tic chay khong.

a) Phan theo trinh do van nang: c6 may tién tu dong van nang hodc chuyén
dung,

b) Phan loai theo dang phoi: c6 may tién tu dong vau kep hoac mam cap,

¢) Phan loai theo s6 truc chinh: ¢c6 mdy tu dong mot truc va nhiéu truc,

d) Theo vi tri truc chinh: ¢6 may tién tu dong truc chinh nim ngang hoac
thang ding,

e) Phan loai theo dic diém cong nghé: tuy theo chic niang diac di€ém cua cac
nguyén cong thuc hién trén may, c6 thé phan thanh: May tién tu dong dinh hinh
ngang va mdy tién tu dong dinh hinh doc, mdy tién Revolve va mdy tién tu dong
nhiéu truc.

May tién tu dong dinh hinh ngang: La loai mdy ¢6 mot hay nhiéu truc chinh
mang phoi thuc hién chuyén dong vong va mot hodc nhiéu dao dinh hinh chuyén
dong thang géc véi truc chinh. Trong mot vai trudng hop, chuyén dong quay tron
va chuyén dong thang déu do dao thuc hién va phoi ding yén.

May tién tu dong dinh hinh doc: Loai may nay c¢6 mot hay nhiéu ban dao
chuyén dong thang géc v6i truc chinh mang phoi. Ngoai chuyén dong vong, phoi
con thuc hién chuyén dong thang theo huéng truc. Néu phoi khong thuc hién
chuyén dong thang theo huéng truc, thi ban mdy thuc hién chuyén dong thang
theo huéng truc. May c6 thé ¢6 mot hodac nhiéu truc mang phoi, né duoc dung
rong rai dé gia cong cdc loai truc nhiéu bac, truc dinh hinh trong k§ nghé déng
ho.

May tién tu dong rovonve: & mdy nay c6 céc loai dao lap k€ tidp nhau trén
dau rovonve va trén cac ban dao ngang hoac ding. Truc chinh cia may mang
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phoi thuc hién chuyén dong vong, ddu rovonve di dong hudng truc, cac ban dao
ngang va ding di dong huéng kinh.

May tién tu dong nhiéu truc: dang phdt trién cta cac loai may trén 1a loai
mdy tién tu dong nhiéu truc chinh ngang hoic ditng dung dé mang phoi hoic dao.
Tat ca céc truc chinh nay dugc 1ap trén mot hop tao thanh hop truc chinh.

f) Phan theo nguyén tic chay khong: phan theo nguyén tac chay khong dugc
phan thanh nhém gém; mdy tu dong nhom 1, mdy tu dong nhém 2 va may tu
dong nhém 3.

* Méay tu dong nhom 1

G6m nhitng may tu dong c6 mot truc phan phdi (truc 1ip cam diéu khién)
quay vGi mot van téc cd dinh trong suot chu ky gia cong. Truc phan phoi vira diéu
khién chuyén dong chinh, vira diéu khién cdc chuyén dong phu. Mot vong quay
clia truc phan phoi, mdy gia cong xong mot chi tiét (doi khi vai chi tiét)

bic diém clia may nhém 1 1a ton that thoi gian 16n. Thoi gian chay khong
clia may ty 1é thuan véi thoi gian chu ky. Do d6, khi gia cong chi tiét phic tap c6
thoi gian chu ky 16n, thi thoi gian chay khong tang qud mdc cén thiét. Cho nén,
nhém nay chi ding dé gia cong nhitng nho don gian vé6i hanh trinh chay khong
nho. Cac may tién tu dong dinh hinh ngang, dinh hinh doc, thuéc nhém may nay.

* May tu dong nhom 2

O nhém mdy nay, truc phan phéi c6 hai cdp van toc trong mot chu ky gia
cong, van toc nho khi thuc hién cac nguyén cong gia cong, van toc 16n khi chay
khong. Van téc 1am viéc c6 thé thay déi, van t6c chay khong c6 dinh. Do d6, thoi
gian gia cong nhu thé ndo, thoi gian chay khong vin khong thay déi.

Nhém mdy nay bao gobm hiu hét mdy tién ntra rv dong va tu dong nhiéu
truc.

* Mdy tu dong nhom 3

Pay 12 nhém t6 hop gilta nhém 1 va nhém 2. Trong mot chu ky 1am viéc,
truc phan phéi ciia nhém mdy nay quay véi van toc khong déi nhu & nhém 1 dé
diéu khién cdc hanh trinh cong tdc va mot s6 hanh trinh chay khong (tién dao, lui
dao nhanh). Ngoai ra trén mdy con c6 truc phu quay nhanh.

Cau hoi:

1. Cho biét cong dung va phuong phap phan loai may tién.

2. Néu cac bo phan co ban clia mdy tién ren vit van nang.

3. Trinh bay vi tri, chitc nang, cau tao va nguyén ly lam viéc ctia cac co cau
truyén dan ding trong mdy tién van nang: co ciu hicne, co cdu méan, co ciu
noorton, ly hop siéu viét, dai 6c bé doi, co ciu then kéo va co ciu phong ngira
qua tai.

4. Dua vao so d6 dong cta cac mdy tién: T616, 1K62, 1553, K96 hay:
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- Xay dung céc xich toc do va xich chay dao.
- Tinh s6 cdp toc do clia cdc xich truyén dong trén.
- Hay tinh cép t6c do 16n nhit va nho nhat.

5. Trinh bay nguyén ly hét lung cua mdy tién hét lung.

6. Néu dic diém va cong dung clia mdy tién Rovonve.

7. Néu dac diém va cong dung clia mdy tién ban tu dong va tu dong.
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CHUONG 3: MAY KHOAN

I. CONG DUNG VA PHAN LOAI

1. Cong dung

M4y khoan 12 mdy cit kim loai, chii yéu ding dé gia cong 16 hinh 47-a,
ngodi ra né con dung dé khoét, hinh 47.b, dé doa hinh 47.c), cét ren bing tard
hinh 47.d, hodc gia cong nhitng bé mat chi tiét nho, thing géc hay cling chiéu
truc véi 16 khoan, hinh 47. e va f.

Chuyén dong tao hinh ctia may khoan gém chuyén dong chinh (chuyén
dong cit) 12 chuyén dong quay tron va chuyén dong chay dao 1a chuyén dong tinh
tién, ca hai chuyén dong nay déu do truc chinh mang miii khoan thuc hién.

(

N\
a)

(©) (0

Hinh 47: Pham vi st dung ciia mdy khoan
2. Phan loai

Tuy theo kich thu6c va phuong phédp diéu chinh mii khoan dén vi tri gia
cong, mdy khoan c6 thé phan thanh céc loai nhu sau:

a) Mdy khoan ban

La loai mdy khoan ¢& nho, dit trén ban, ding dé gia cong nhiing chi tiét nho
v6i nhitng 16 c¢6 dudng kinh khong 16n hon 16 mm. Chuyén dong chinh ding
dong co dién qua puli-dai truyén c6 nhi€u bac dén truc chinh nén thudng c¢6 van
toc cao. Loai may nay dugc st dung rong rai trong nganh co khi chinh xac.

b) Mady khoan diing

Dung dé€ gia cong nhing chi tiét ¢c6 kich thudc khong 16n. Chuyén dong va
két ciu cha loai may nay rat khac nhau, phd bién nhat 12 loai ¢6 tru ding. Hop toc
do co dinh, hop chay dao c6 thé di dong theo huéng thang diing. Bén trong hop
chay dao ¢6 truc chinh thuc hién chuyén dong chinh hay con goi 1a chuyén dong
cit got V va chuyén dong chay dao S. Ban may c6 thé quay tron hoic di dong
thiang ding bang tay.
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Nhugc di€ém co ban cta loai may nay 1a khi gia cong phai xé dich chi tiét dé
dua vi tri cn gia cong trung véi tam cuia truc chinh (thm mdi khoan). D6i véi
nhitng chi tiét nang, viéc di€u chinh vi tri gia cong rat khé khan, tén nhiéu thoi
gian, kh6 dam bao do chinh xac vi tri.

¢) Mady khoan can

Khic phuc duoc nhitng nhuoge diém clia may khoan ding. Khi gia cong trén
may khoan cén, chi tiét dugc dinh vi tri c6 dinh, truc chinh di dong dén vi tri can
gia cong. Mdy khoan cén diéu khién rat nhe nhang, kha nang lam viéc dugc mé&
rong va c6 thé gia cong dugc nhitng chi tiét 16n, c6 cdc vi tri 16 khoan khac nhau.
Nhing chuyén dong ctia mdy khoan can gém co:

- Chuyén dong chinh V 1a chuyén dong quay tron cha truc chinh
{vOng/phit }

- Chuyén dong chay dao S 1a chuyén dong thing ding cuia truc chinh mang
mili khoan {mm/vong}

- Chuyén dong diéu chinh V, 1 chuyén dong thing ditng clia xa ngang.

- Chuyén dong diéu chinh V, la chuyén dong hudéng kinh cuia hop téc do
trén xa ngang.

- Chuyén dong diéu chinh V; la chuyén dong cuia xa ngang cing vdi bac
quanh tru thang ding.

Chd y ring, céc chuyén dong V,S,V, déu duoc co khi hod. Chuyén dong V,
hoic 1a co khi ho4 hoic bing tay. Chuyén dong V; thuc hién 12 bing tay.

d) Mady khoan nhiéu truc:

Dung dé hoan thanh nhiing nguyén cong khoan, khoét, doa, cét ren dong
thoi hodc lién ti€p nhau trén mot chi ti€t. My khoan nhiéu truc c6 hai loai chinh:

€2)]

Hinh 48: Hinh ddng chung clia mdy khoan nhiéu tfuc cacdang
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- Mdy khoan nhiéu truc theo hang: 1a loai mdy gém nhi€éu may khoan nhd
(kiéu mdy khoan ban hoic may khoan ditng) xép thanh hang vé6i nhau trén mot
ban, hodc trén bé mdy chung. Nhu thé, moéi truc chinh ctia may nay c6 mot dong
co dién riéng dé thuc hién truyén dong. So truc chinh clia may c6 thé c6 thé tir 2
dén 6 x€p thanh hang vé6i nhitng khoang céch bang nhau va trén d6 lap nhiing dao
khac nhau dé c6 thé hoan thanh cdc nguyén cong trén mot chi tiét. - Mdy khoan
nhiéu truc cacdang: 1a loai may khoan cé nhi€u truc c6 dang nhu may khoan
diing, nhung & dau truc chinh dat nhiéu truc khoan c6 lap dao n6i lién véi truc
chinh bang céc truc cacdang. Cic truc khoan c6 thé diéu chinh dén nhiing vi tri
khoan thich hgp va n6 cho phép gia cong dong thoi nhiéu 16 khoan.

- Hinh dédng mdy khoan nhiéu truc cacdang hinh 48, su khac biét gitta loai
mdy khoan nay véi mdy khoan ditng 14 hop truc chinh hinh 48-b. Trén hop truc
khoan c6 truc chinh s6 1, nhan chuyén dong tir hop t6c do. Trén truc chinh s6 1
6 1ap c6 dinh banh rang trung tam so6 2, luon an khép véi cdc banh rang s6 3 dat
xung quanh né. Banh rang s6 3 dugc 1ap trén truc s6 4. Chuyén dong vong tir truc
s0 4 dugc truyén qua truc cacdang s6 5, ng 16ng s6 6, truc cacdang s6 7 tdi truc
khoan s6 8. Vi ¢6 hai truc cacding, nén truc khoan s6 8 ¢6 thé diéu chinh &
nhitng vi tr bat ky trén ranh tron & mat phiang nim ngang. S6 luong truc khoan
ding & loai may nay c6 thé dén 30 hoac nhiéu hon nita.

e) May khoan chuyén dung

C6 nhiéu loai nhu: mdy khoan tam ding dé khoan 16 tam & hai ddu phoi,
m4y khoan 16 sau dung dé khoan nhiing 16 ¢6 chiéu dai qué 16n so véi dudng kinh
cuia chi tiét (nhu khoan 16 truc chinh may tién, khoan ndng sing...).

II. MAY KHOAN PUNG 2A150
1. Pac tinh k¥ thuat

- Buong kinh 16n nhét cta 16 gia cong dugc: 50 mm

- S6 cép van tdc cua truc chinh: Z=12

- S6 vong quay truc chinh: n =32 — 1400 vong/phuit

- Lugng chay dao: S =0,125 - 2,64 mm/vong
- Cong suit dong co chinh: N =7Kw

2. So do dong

2.1. Xich toc do

Pugc thuc hién tir dong co dién dén truc chinh mang miii khoan.
Luong di dong: TU ny,, d€n n oy, (vVOng/phiit)

Xich truyén dong:
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50. 61

23
[43. 4N\
N =7 Kw
DC 0173 0 0 @ 21. 61 |:,'> Dyyching
47

72 47
n=1440 vjph 9173

21 2

72. 61

2.1. Xich chay dao

Xich chay dao ctia mdy khoan ciing dugc thuc hién tir mot vong quay cua
truc chinh, nhung khong dén ban may mang chi ti€t gia cong, ma dén luong di
dong thang ding ctia truc chinh mang miii khoan (mm/vong).

Luong di dong: 1 vong truc chinh dén S 1) i, [mm/vong]

Xich truyén dong:

18

46

N 29 29 24

1 =2 22

vong (V)7 46 40
30

34

b
1
—> /chinl
—»@_. L——s—(12x4) Sti/chin
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Hinh 49: So d6 dong mdy khoan ding kiéu 2A150

III. MAY KHOAN CAN 2B56
1. DPac tinh k¥ thuat

- DPuong kinh 16 khoan 16n nhat : ®50 mm

- Tam véi cha truc chinh : 375 + 2095 mm

- Luong di dong thang ding clia truc chinh  : 350 mm

- Luong di dong thang ding clia xa ngang : 970 mm

- S6 vong quay truc chinh (Z = 12) :n =55+ 1140 vg/ph

- Lugng chay dao : S=0,15+1,2 mm/ph

- Cong suit dong co chinh : N =5,5 Kw, n = 1440 vg/ph

Trdn Vin Khiém- Lé Vin Tién 69



May cat kim loai

2. So do dong
2.1. Xich toc do
Luong di dong: T np,, dé€n nyqq, (vOng/phit)

Xich truyén dong:
40
40 22 4
N =5,5Kw 48
’ 31 31 _a Ny e
DC_ @ 49 @ 49 @ b @ @ |:> Tr/chinh
n =1440 v/ph ”
23
36 43
57

2.2. Xich chay dao
Luong di dong: 1 vong truc chinh dén S, i, [Mm/vong]
Xich truyén dong:

19 29
35 29
& 31 [ 25 \ 18 22 1
1 von - ez 4 ]
g@ 41 & 29 X 40 @ 35 60 (13 x 3)|Z>STr/chmh
22 40
32 18

Ngoai c4c xich chuyén dong tao hinh trén, mdy khoan cin con c6 céc xich
dinh vi, vi tri cia miii khoan trén ban mdy (cac xich nay khong tham gia vao
chuyén dong tao hinh).

Chuyén dong 1én xudng clia xa ngang: Xich nay do dong co dién (N= 1,3

Kw) truyén qua cdc cdp banh rang % va ;—6 dén truc vit me ding cé budc ren:

t, = 6 mm.

N=13Kw
PC 23 16

(ty = 6) ==> St
n=1440v/jph 00 54 7

Khi can khoa chat xa ngang vao tru ding, do dong co dién c6 (N = 0,52
Kw) truyén dén truc vit me, dé xiét chat vong kep, ta c6 xich truyén dong sau:

N =0,52Kw
bC = (t=6vat=5,5) => Xiét chat hodc m& dé quay xa ngang
n =1440 v/ph
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Cau hoi:
1. Cong dung va phuong phédp phan loai may khoan.
2. Cong dung va dac tinh ciia may khoan can 2B56.
3. Dua vao so do dong cua may khoan ding 2A150 va may khoan can 2B56

hay:

- Xay dung xich chuyén dong cta truc chinh.

- Xay dung xich chuyén dong chay dao.

- Hay tinh cdp t6c do nho nhdt va 16n nhat cua hai xich chuyén
dong trén.
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CHUONG 4: MAY DOA

I. CONG DUNG, PHAN LOAI

1. Cong dung

Mady doa thuoc nhém mdy khoan, ding dé gia cong 16, dung trong san xuét
don chiéc va hang loat...

Mady doa chu yéu dung dé gia cong 16 v6i cap chinh xé4c thong thudng va
cap chinh xac cao. Ddi v6i may doa van nang, pham vi ting dung ctia n6 rat 16n,
ngoai gia cong 16 con ¢ kha nang gia cong duoc cic dang nhu sau:

- Diing dao tién dé gia cong mit trong chi tié€t hinh tru

- Dling miii khoan, khoét va doa dé gia cong 16

- Diing dao phay mat dau dé gia cong mat phang thing diing

- Dung dao phay tru hodc dao phay dinh hinh dé gia cong mat phang hay
mat dinh hinh

- Ding dao tién hudng kinh dé gia cong mat dau, dao tién ren dé gia cong
ren trong...

Thuodng trén nhiing loai mady doa ngang c6 lap cdc 6 dao khac nhau dé hoan
thanh cdc nguyén cong khac nhau. Do d6 nhiéu chi tiét ¢ thé hoan toan gia cong
hoan thién trén mot mdy doa ma khong can dung dén may tién, may khoan, may
phay hay cidc may khéc.

May doa dac biét dung cho viéc gia cong cac loai xi lanh cta dong co dot
trong hay may hoi nudc, céc 16 clia u sau may tién, hodc cac 16 dit 6 truc chinh
clia may cong cu.

2. Phan loai

Tuy thudc vao do chinh x4c gia cong nguoi ta phan may doa thanh:

- M4y doa ngang,

- M4y doa toa do,

- M4y doa kim cuong (dung dao kim cuong dé gia cong)

I. MAY DOA NGANG 2620A

1. Pac tinh k¥ thuat

- Buong kinh cta truc chinh thao roi: d90mm,

- Kich thu6e ban may: 1250 x 1120 mm

- Luong di dong 16n nhat cua ban may: 1000 x 1000 mm

- Luong di dong thang ding 16n nhat clia u truc chinh: 1000 mm

- S6 vong quay truc chinh: n, = 12,5 dén 1600 Vong/phut
- S6 vong quay ctia mam cap: n,,. = 8 dén 200 vong/phuit

- Lugng chay dao huéng truc cta truc chinh: S = 2,2 dén 1760 mm/phiit
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8,5/10 KW

N =

- Cong suit dong co truc chinh:

Suesu eo Apw SuQp Op OS ]G YUIH
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2. So do dong

2.1 Xich toc do
Luong di dong: Tur ny, dén n,,.,, hodc n,, (vong/phiit)
Xich truyén dong:

2.2 Xich chay dao
a) Xich chay dao huéng truc S; (mm/phuit)
Luong di dong: T np,, hoac 1 vong cua truc chinh VI dén lugng tinh ti€n
cta truc chinh la: S; (mm/phut)

Xich truyén dong duoc trinh bay nhu sau:

N=l,5 Kw 16 45
pC — ( :)Ms— M3
n=1500 V/p 7 36 \ / \
4 35
41 / 29 @\ / 7
47
1 vong @ 67 a.c 18 M4
36 94 b.d 36

30
TG S RS o, SR P ———

b) Xich chay dao ding S, (mm/phut)

Luong chay dao ding S, duoc thuc hién dong thoi doi véi u truc chinh va
gia d& u sau.

Luong di dong: Tur ng,, dén luong tinh ti€n cha u truc chinh va gia dd u sau
1a S, (mm/phuit).

Puong truyén ciia xich chuyén dong duoc trinh bay nhu sau:
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@ (t=6) ==> S2 ( mm/phiit ctia u truc chinh)

N=LSKw 6 42 15
bC M6 XI
n=1500 V/p 77 40 Q 60 60 22 7
05 @44 XXIII e (t=6)=—>S2

( mm/phit cua gia d5 u sau)

¢) Xich chay dao huéng kinh S; (mm/phuit)

DPay la xich chay dao huéng kinh ctia ban dao trén song truot mam cap. Lic
ndy truc dao vd mam cap chuyén dong doc lap véi nhau (nén c6 thé tién hanh
dong thoi cdc nguyén cong khac nhau bang cac dao kep trén truc dao va trén ban
dao) va dugc thuc hién qua co cdu vi sai. Co ciu vi sai nhan hai nguén chuyén
dong:

- Mot nguén tir mam cap lap chat trén truc s6 VII qua ty s6 truyén banh
rang (%) lam quay vo hop co cau vi sai.

- Nguoén thi hai tir xich chay dao hudng kinh dugc bat dau tir dong co dién
mot chiéu (dong co chay dao) dén truc s6 VIII giong nhu xich chay dao hudng

truc. Sau d6é qua co cau truc vit - banh vit 219, ly hgp dién tir Mg, cap banh rang

64 . b an ) e .
tru 5 lam quay truc chu dong ctia co cu vi sai.

Co cdu vi sai tong hop hai chuyén dong nay va dua ty s6 truyén i, dén truc
bi dong c6 1dp banh rang Z35, sau d6 truyén dong qua cac ty so truyén cap banh
rang tru, cap banh ring con dén bo truyén vitme-dai 6c. Truc vitme c6 bude ren:
t, = 16 mm, chay dao huéng kinh dugc thuc hién.

Luong di dong: Tur ng,., dén S; (mm/phuit).

Xich truyén dong nhu sau:

92
— Z=
@ 21 \
Vi Sai _.

N=1,5Kw

DC 1 W7 @ s Gy & Goxd) ws &

n=1500V/p

35 100- 17
— 35 100 17 =16 ;
100 23 @ 7 (=10 == 53 mm/phi
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d) Xich chay dao doc S, va chay dao ngang S5 (mm/phuit)

Tuong tu nhu xich chay dao diing, xich chay dao doc va ngang ctia ban may
cling dugc thuc hién tir dong co dién riéng.

Luong di dong: ng,., dén lugng tinh ti€n cta ban may 1a S, va Sy (mm/phtit)
Xich truyén dong:

26 16
M7 —=— —@ (t=10) => S4 mm/phit (doc)
N=1,5Kw 16 65 40
pC (V80
n=1500V/p 7

22 34 22
Ms 22 34 22 _ )
34 37 @ 33 @ (t=8)—=> S5 mm/phiit (ngang)

e) Xich quay ban mdy S, (vong/phiit)

Dé quay nhanh ban may ta dung dong co ¢6 N = 2,8 KW, n = 1440 v/ph,
hoic dung tay dé quay tay quay lap dudi ban may.

Luong di dong: ng,., dé€n Sy (vong/phiit).

Xich truyén dong:

N=2,8Kw

075 2 @ 13 . )
e mss@ 35 —sg = Sevong/phit

n=1440V/p

Cau hoi:

1. Hay cho biét cong dung va phan loai may doa.

2. Bac tinh k¥ thuat cua mdy doa ngang 2620A.

3. Hay xay dung xich t6c do cua truc dao va xich tdc do cia mam cap trén
may dao ngang 2620A.

4. Xay dung xich chuyén dong chay dao huéng truc S, clia miy doa ngang
2620A.

5. Xay dung xich chuyén dong chay dao diing S, clia mdy doa ngang
2620A.

6. Xay dung xich chuyén dong chay dao huéng kinh S; clia mdy doa ngang
2620A.

7. Xay dung xich chuyén dong chay dao doc va ngang S,, S5 cia mdy doa
ngang 2620A.
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CHUONG 5: MAY PHAY

I. CONG DUNG VA PHAN LOAI

1. Cong dung

Mady phay c6 pham vi str dung rét rong rai, nhung chu yéu dung dé gia cong:
- Mat phang
- Cac bé mat dinh hinh (nhu bé mat cam, c6i dap, khuon ép...)
- Cat ren vit trong va ngoai
- Gia cong banh rang va dao cat nhiéu 1udi c¢6 rang thing, rang xoin
- Cét ranh thang, rinh xoén...

Chuyén dong chinh clia may phay luon luon 1a chuyén dong vong cia truc
chinh mang dao, chuyén dong chay dao phin I6n la chuyén dong tinh ti€n cla
ban mdy mang phoi. Trong mot s6 mdy chuyén dong chay dao ciing do dao thuc
hién.

2. Phan loai

C6 nhiéu co s& dé phan loai:

Néu dua vao bo tri theo khong gian cua truc chinh thi mdy phay phan thanh
hai loai chinh:

- Mdy phay ngang (truc chinh nim ngang song song véi ban may)
- May phay ding (c6 truc chinh vuong géc véi ban mdy).

Theo cong dung thi mdy phay c6 rat nhiéu loai, nhung ciing c6 thé phan
thanh hai loai chinh:

- M4y phay van ning: Trong loai nay c6 cdc kiéu phay ding va phay
ngang.

- May phay chuyén dung: C6 pham vi sit dung hep, c6 mdy phay ranh
then, may phay ren vit, may phay chép hinh...

Trong d6 mdy phay van nang ding van nang va mdy phay ngang van nang
c6 céac bo phan giong nhau nhu: hop toc do, hop chay dao, ban may v.v... thuong
duoc thiét k& nhu nhau. Cac bo phan giong nhau nay c6 thé chiém t6i 70% - 80%.

II. MAY PHAY VAN NANG

1. May phay van nang ngang

M4y phay ngang van nang chli yéu ding dé gia cong mat phang bing dao
phay tru; gia cong ranh thang hodc rinh xoan bang dao phay dia; gia cong mit
dinh hinh véi dao dinh hinh va doi khi ding dé cat banh riang bing dao phay dia
modul.

M4y phay ngang van niang c6 truc chinh nim ngang, ban may c6 ba chuyén
dong tinh tién theo chiéu doc, ngang va thang ding, tuong ting véi ban truot doc,
ban trugt ngang va bé cong son.
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Ngoai ra, ban truot ngang clia mdy phay ngang van ning con cé thé xoay
xung quanh truc thang ding vé hai phia vé6i cic goéc tir 0° dén +45°. Trén ban may
con lap dau phan do khi can phan do. Phan mang truc chinh ndm ngang c6 thé
thay bang mot ddu truc diing va khi d6 s& trd thanh may phay ding.

Kich thuéc co ban dé biéu thi mdy phay ngang 1a chiéu rong va chiéu dai
lam viéc ctia ban may.

1.1. Cac b phan chinh cua may phay ngang

Tét ca cac bo phan ctia may
déu lap trén than mdy s6 1. Can do
s6 2 c¢6 thé chuyén dong tinh tién
trén sOng trugt phia trén cla than
mdy va ding dé d& mot dau cuia
truc chinh mang dao bang goi dd s6
3. B¢ cong son sO 4 chita hop chay
dao c¢6 thé chuyén dong tinh tién
thang ding (S;) trén song truot
ding cua than mdy. Ban trugt

ngang s6 5 thuc hién chuyén dong
ngang (S;) trén song truot cua hop
chay dao va ban trugt doc s 6 thuc
hién chuyén dong doc (S,) trén

Hinh 52: Dang t6ng quét ctia mdy phay
ngang van nang

sOng trugt cua ban truot ngang s6 5. Hop toc do cia may duoc dat & phia trong
than mdy. Giita ban trugt ngang va ban trugt doc c6 bo phan quay tron s6 7. Dé
tang do cing viing, & nhiéu mdy phay ngang ngudi ta dat nhitng ddm chéo ndéi
lién can d& s6 2 v6i hop chay dao. Tay gat s6 8 va ndm van s6 9 dung dé thay toc
do6 vong quay cua truc chinh.

1.2 Co cau dac biét (c6 cau diéu chinh khe hé vit me)

Trén mdy phay thudng thuc hién hai phuong phdp phay, dé l1a phuong phap
phay thuan va phay nghich. Cic phuong phdp ndy gay anh hudng dén chuyyén
dong tinh tién cua ban may.

Phuong phéap phay nghich, hinh 53.a ¢6 chiéu chuyén dong cét clia dao
nguoc chiéu véi chiéu chuyén dong clia ban miy mang phoi, su tiép xic & mat
bén trdi clia ren vit me véi dai 6¢ luon luon 6n dinh, vi dudi tac dung cta luc cat
s€ ddy truc vit me vé bén trdi, 1am triét tiéu khe h& gifta hai bé mat nay. Day 1a
phuong phap phay thuong dung nhat.
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Trai lai, & phuong phap phay thuan hinh 53.b, dao va phoi ¢6 chiéu chuyén
dong cung chiéu nhau. Trong truong hop nay, & thoi diém khong c6 luc cét tac
dung (khi khong ¢6 1udi cat tdic dong vao phoi) mat bén phai clia ren truc vit me
ti€p xtic v6i bé mat dai 6¢ dé€ dua ban may sang trdi. Nhung khi luc cit xuét hién
s& ddy truc vit me sang trdi, cham diit su ti€p xtc tao nén mot khe hé gitta mat
phai ctia ren truc vit me va dai 6c. Tai khoanh khic nay, ban may s& dimg lai cho

A "T'_"{”“\\\;?\J@\}:‘\v‘flf"
1f

Ir

Hinh 53: Co céu diéu chinh khe hd truc vit me khi phay thuan
dén khi khe hd bi triét tieu. Su xuat hién va triét tiéu khe hd 1am chuyén dong cta
ban mdy khong ém, bi giat cuc. Néu khe hd cang 16n, thi mic do chuyén dong
khong déu va kha nang rung dong ctia ban may cang 16n.
Dé khic phuc khe hé giita vit me va dai oc khi phay thuan, trén may phay
ngang van nang ngudi ta dung co cau diéu chinh khe hé vit me, hinh 2.c.

a) Cdu tao
1- Than ban truot ngang 5- Truc vit rébng
2- Pai 6c chinh 6- Dai oc
3- Dai 6c phu 7- Bac

4- Truc vit me

b) Nguyén ly hoat dong
Dé thuc hién chuyén dong doc clia ban mdy, truc vit me s6 4 vira quay
trong dai 6c¢ s6 2 vira quay trong ren cua truc vit rong s6 5. Truc vit rdng s6 5 ¢6
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ren trdi & dudng kinh ngoai ghép véi dai 6¢ phu s6 3. D€ ren trong clia truc vit
rong sd 5 ép sat vdi ren cua truc vit me s6 4, ddu mit bén trdi cua truc vit rong co
x¢é cdc ranh doc. Dai 6¢ s6 6 khi xiét chit s& ddy bac s6 7 4p sat mét con lam cho
ren cua truc vit réng bo st vao ren ciia truc vit me so 4.

Néu nhu truc vit me s6 4 quay theo chi€éu mii tén, thi mat bén trdi cta céc
suon ren truc vit me s€ ty sat vao suon ren cua dai 6c s6 2, dong thoi truc vit me
chuyén dong sang bén phai. Cling liic, truc vit réng s6 5 c6 xu huéng quay cling
v6i truc vit me s6 4. Vi ren ngoai cla truc vit rong s6 5 1a ren trdi, nén truc vit
réng bi chuyén dich vé phia bén trai va sudn ren mat bén phai ctia truc truc vit me
khong con khe hé. Nhu vay, truc vitme s6 4 c¢6 hai dai 6c: s6 2 va s6 5 chuyén
dong ngugc chiéu nhau, triét tieu duogc khe hd cua hai suon ren, do d6 khi phay
thuan khong say ra hién tuong chuyén dong giat cuc clia ban may.

1.3 May phay ngang kiéu 6H81

Hinh 54: So d6 dong méy phay ngang van nang kiéu (6H81)

Trdn Vin Khiém & Lé Vin Tién 81



a. Pac tinh ky thuat

Kich thuéc ban may:

S6 cdp vong quay cua truc chinh:

S6 cap chay dao doc va ngang la:

Cong suat dong co chinh:

Cong suit dong co chay dao:

May cat kim loai

320 x 1250 mm

16 cap

16 cap

N = 35,8 Kw; n = 1450 vong/phut

N = 1,7 Kw; n = 1420 vong/phiit

b. So d6 dong
* Xich toc do

Luong di dong: Tr  ngy d€n Ny, (VOng/phiit)

Xich truyén dong:
34
28
38
24 31
N=5,8 Kw 31
= AL 3@ 22O
n = 1450V/p 24 28 20 0210
38 34
24
38
dong
Mi1
—’@ = Nyyepmn (V/Ph)
mo
30 25
MiEAVD 50

* Xich chay dao

Xich truyén dong chay dao ctia may phay 13 chuyén dong tinh tién thang
clia ban mdy mang phoi. C4c chuyén dong tinh tién thang clia ban mdy gom:
Chuyén dong tinh tién doc, chuyén dong tinh ti€n ngang ctia ban mdy va chuyén
dong lén xuong (thang ding) clia bé cong son. Tat ca cdc chuyén dong nay déu
do mot dong co dién thuc hién, truyén qua hop chay dao dit trong bé cong xon
clia may.

Luong chay dao ctia may phay dugc biéu thi bang nhitng don vi tinh khac
nhau nhu:

- Lugng chay dao vong S,: biéu thi bang luong di dong clia ban mdy khi truc
chinh quay dugc mot vong, dugc tinh bang [mm/vong],

- Luong chay dao phut S bi€u thi bing luong di dong clia ban mdy trong
thoi gian mot phiit, duoc tinh bang [mm/phuit],
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- Luong chay dao ring S;: bi€u thi bing luong di dong ctia ban mdy, khi dao
phay quay duoc mot rang, duoc tinh bang [mm/rang].

Trong may phay van ning, lugng chay dao thudng duogc biéu thi biang luong
chay dao phit S, [mm/phiit]. Con trong tiéu chudn cta ch€ do cat dugc bi€u thi
bing luong chay dao rang S, [mm/rang]. Trong thuc t€ rat it dung luong chay dao
vong S, [mm/vong].

Luong di dong: Npy d€n Sgy, g, (mm/phiit),

Xich truyén dong:

d
% M2 (Xich chay dao nhanh) — 4

38
38 24
37
24 34 15
N=1,7 Kw / o
18 )
o @ @7@ %@_'
n = 1420V/p \ 24 31 \ s
38 31 37
28
34
d
42 30 42 35 27 19 14 19
EES IO S @
@42 33 27 19 19 %19 (t=6)=> S Doc
42 .
. 22 42 12 —/\
@E 42 <£ ﬂ M4@ (t=6)=:> SNgang
30 42
42 .
N §@ o o
42 30 30" \XV) (50)
30 42

2. May phay ding van nang

2.1 Cong dung va dac diém

M4y phay ditng van niang chil yéu dung dé gia cong mat phang bang dao
phay mat dau. Ngoai ra con gia cong duoc mat phing nghiéng, mat bac thang,
mit dinh hinh, c4c ranh kin, rinh hd va ranh xoan...

Khéc v6i mdy phay ngang van nang ngang & chd, truc chinh mang dao nam
& vi tri thang ding (vuong géc véi ban mdy). Do dé, thuong mdy phay diing va
mdy phay ngang duoc thiét k&, ché tao dung chung nhicu chi tiét cting loai va bo
phan mdy. Ngoai vi tri thang diing, dau truc chinh ctia nhiéu loai mdy phay diing
c6 thé diéu chinh xoay vé hai phia so véi vi trf thiang diing cic géc tir 0° dén +45°.

Hop chay dao ciing giong v6i mdy phay ngang, nhung & may phay ding
khong c6 co cau quay léch ban may.

Trdn Vin Khiém & Lé Vin Tién 83



May cat kim loai

Véi truc chinh thing ding, viéc thdo lap dao va diéu chinh chi tiét gia
cong dugc dé dang hon, nhung than mdy can dugc ché tao dic biét ciing ving.

2.2 May phay ding kiéu 6H12IT
a. Dac tinh ky thuat

S6 cdp vong quay cua truc chinh:

S6 cédp chay dao doc va ngang la:

Cong suat dong co chinh:

Cong suat dong co chay dao:

18 cap

9 cap

N = 10 Kw; n = 1440 vong/phuit
N = 1,7 Kw; n = 1440 vong/phiit

{5 _

Hinh 55: So d6 dong mdy phay ding van nang kiéu (6H12I1)
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b. So d6 dong
* Xich toc do
Luong di dong:  np, d€n Npyepgy (VONg/phiit)
Xich truyén dong:
19 18

m / 47 19
- 71
po 32 22 28 / 32 @ 86
32 58 => Nyyehinh
n

@K 3 N7 Y
= 1440V/p 82
16 33

39 26

* Xich chay dao
Luong di dong : np, dén Sgy, s,  (mm/phiit)

Xich truyén dong :
% % % ——> S chay dao nhanh (doc, ngang, ding)
N=1,7 Kw
pC 26 36 18 d 40

44
n = 1440V/p / 18 / 40 M50 \
d
24 27 21 M2 @—»

64 X7 AXI \37 XII /
m
M 1318 40

18 24
36 3 45 40 40

18 33 18 18 @
33 37@%@ Ms X6 = Sbec
36 18 33 37 ,
_'@ 27 3 37@_M5@X6 == SNang
18 \f 22 2 S
18 22 22 X —> Sbin
33 M4@ 33 a4 @ 6 ¢

Chuy:
Pé thuan tién cho ngudi van hanh may, ¢6 vo lang bé tri dudi ban may thuc
hién chuyén dong doc bing tay. Khi quay vo lang truc XXV quay, qua cip bénh

rang con %, qua ly hop M7, qua cap banh riang % dé quay truc vit me, ban

mdy chuyén dong doc sang phai hoic sang trai.
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Tu truc s6 XXI qua cap banh rang % dén truc XXIII dung khi truyén

chuyén dong cho didu phan do, thuc hién chuyén dong quay tron chi tiét lién tuc
khi mu6n gia cong ranh xoan trén chi tiét hinh tru.

3. May phay giuong

M4y phay giudng nim trong nhém mdy phay van ning, dung dé gia cong
mat phang nim ngang, mit phing thing ding va mit phing nghiéng clia c4c chi
ti€t gia cong c6 kich thudc 16n. Doi khi cling ding dé gia cong cac bé mat dinh
hinh bang dao phay mat ddu, dao phay tru hodc dao phay dinh hinh.

May phay giuong thuong dugc phan thanh hai loai: loai mot tru va loai hai
tru véi mot hay nhiéu truc chinh. C4c truc chinh ctia né c6 thé dat & vi tri thang
diing hodc ndm ngang. Ban may thudng chi ¢c6 mot chuyén dong doc. Kich thuéec
chiéu ngang clia ban mdy c¢6 thé tir 320 + 5000 mm va chiéu dai tir 1000 + 12500
mm hoic c6 thé 16n hon.

K&t cau ctia mdy phay giuvong rit ciing viing, vi ban may dat truc tiép trén
bé may. Do d6, ¢6 thé dam bao ting do nhdn bé mit gia cong va thuc hién ché do
cét 16n, hinh 56.

Trén bé may s6 1 ldp ban _
may sO 2. Ban may nay thuc hién &

luong chay dao doc S,. Hai tru < — &
may sO 3 mang xa ngang sO 4, xa o
ngang c6 thé chuyén dong lén g‘ft e : P
xuéng thuc hién luong chay dao AR 70 Za
ding S,. Trén xa ngang lap hai u . sl¢ 2V
truc chinh phay s6 5 hoat dong doc : e
lap nhau va c6 thé chuyén dong
ngang thuc hién lugng chay dao | e Y
ngang S;. Trén hai tru ding ciling i 2
dat hai u truc chinh s6 6 va ciing

, . : Hinh 56: Hinh déang chung mdy phay
c6 thé chuyén dong thang diing giudng hai tru

trén soOng truot clia tru may vdéi
lugng chay dao S,.

Ca bon u truc chinh déu c6 két cdu nhu nhau va thuc hién truyén dong véi
bon dong co rieng. O mot s6 may phay giudng, u truc chinh trén cdc tru ding
duoc thiét k& dé c6 thé thuc hién chuyén dong chay dao ngang, c6 thé quay mot
géc trong mat phang thing ding dé gia cong mat nghiéng.
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III. PAU PHAN PO VAN NANG

1. Chiic nang

Dé tang thém trinh do van ning clia mdy phay van niang (thudng cho may
phay ngang va may phay ding), ngudi ta ding diu phan do van nang lap trén ban
mdy dé phan do va kep chit chi tiét gia cong trén truc chinh clia dau phan do.

Quay tron chi tiét gia cong khong lién tuc v6i nhitng cung tron khac nhau,
c6 thé phay duoc cdc canh ctia hinh nhiéu canh, cit dugc ranh thang phan bé trén
chu vi nhu chi tiét nhu 1 then hoa, banh riang thang, dao phay va miii doa rang
thang .v.v...

Quay tron chi ti€t gia cong lién tuc phu hop véi luong chay dao ctia ban
mdy, c¢6 thé cho ta phay duoc céc ranh xodn clia banh rang, truc vit, dao phay,
miii doa va cdc loai dao khéc c6 ranh xoan.

2. Phan loai

Dau phan do van ning c6 thé phan thanh hai loai sau: DPau phan do c6 dia
chia va dau phan do khong co6 dia chia.

Hinh 57: Két cdu va so d6 dong ctia dau phan do van nang c6 dia chia

3. Pau phan do van nang cé dia chia

3.1 Cau tao dau phan dé co6 dia chia (hinh 57)

Dia chia do so 1 1ap 16ng khong trén truc cla tay quay so 2 va dugc 1ap chat
Z,

2,0 7 - Z z ? A A . A A = Z = A
v6i banh rang tru Z—6(c0 ty sO truyén i =1), truyén dén cdp banh rang con —*
5 3

(cling ¢4 ty so truyén i =1) dén bo banh rang thay thé roi truyén lén truc

U0

a
b
chinh.
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y T _ Z L A
Truc tay quay s6 2 dugc lap vé6i cdp banh rang tru Z—l (co ty soO truyén 1 =1)
2

N N 2,0 A N z 2 z K A A z
va truyén t6i bd truyén truc vit — banh vit 7 roi dén truc chinh.
0

Bo truyén truc vit - banh vit Z trong do, truc vit c6 s6 dau moi thuong 1a
0

mot (K=1) va ty s6 nghich dao % duoc goi 1a dac tinh cua dau phan do, duoc
ky hiéu l1a (N). Pau phan d¢ c6 dia chia, dac tinh thuong c6 cac gia tri sau: N =
40, 60, 80 hoac 120.

Trén hai mat dia chia do c6 céc 16, tam ctia cac 16 ndm trén cac dudng tron
dong tam, khoang céch gitta cac 16 trén vong tron ciach déu nhau. Moéi vong, ¢6 s
lugng 16 khac nhau. Vi du mot dau phan do st dung dia chia do ¢6 céc vong, s
16 nhu sau:

- Mat mot: 24, 25, 28. 30. 34, 37, 38, 39, 41, 42, 43.

- Mat hai: 46, 47, 49, 50, 53, 54, 57, 58, 49, 62, 66.

| __Mat mot

Hinh 58: K&t cau cua dia chia do

3.2 Phuong phap phan do

C6 thé thuc hién ba phuong phéap phan do: phan do truc ti€p, phan do don
gian va phan do vi sai.

a) Phuong phap phan do truc tiép

Vé6i phuong phédp phan do truc tiép, xich truyén dong gitta truc vit va banh
vit can cat dat (khong sir dung). Sau d6 1ap dia phan do truc tiép lén truc chinh va
dung tay quay dau phan do. Trong truong hop nay, géc quay ctua dia phan do
bing v6i goc quay cta truc chinh. Do d6 s6 16 trong mot vong cta dia phan do
can phai bang hodc 1a boi sd cia s6 phan cin chia. Do chinh xac clia phuong phap
phan do truc tiép c6 thé dat dugc Spum trén chu vi chi tiét gia cong.

b) Phuong phap phan do don gian
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Vé6i phuong phdp phan do don gian, bo truyén truc vit va banh vit phai an
khép v6i nhau, nhung cdc banh rang thay thé (a, b, ¢, d) van khong dung dén, dia
chia d¢ phai c6 dinh vé6i vo phan do. Nhu vay truyén dong khi phan do duoc thuc
hién tir tay quay soO 2 trén dia chia do, qua ty so truyén (i=1) va ty sO truyén cua
truc vit - banh vit (Zﬁ) dé dén truc chinh cta ddu phan do véi phuong trinh can

0

bang la:

)]

o |

K 1
Trong do:
A - S6 16 can quay trong mdi 1an phan do,
B - S0 16 trén mot vong 16 ctia dia phan do,
K- S6 dau méi cua truc vit trong dau phan do,
Zo - SO rang cta banh vit trong dau phan do,
Z - S6 phan can phan.

N

Ty s0 % 14 s6 vong quay cta dia chia do trong moi 1an chia (vi khi quay B

16 1a dia quay mot vong, vay khi quay A 16, dia chia phai quay l% vong. Ty s6 1
z

1a s6 vong ma truc chinh can quay trong méi 1an phan do. Do d6 tir cong thic (1)
ta c6 sO vong cin quay cua dia phan do trong moi 1an phan do (n) 1a:

Dé viéc phan do duoc chinh xac, thong thudng dung truc vit ¢6 s6 dau moi
K=1 vaty s6 (% = N ). Do d6 cong thiic (2) duoc vi€t nhu sau: 7 =g.

Tri s6 n ¢6 thé 12 mot s6 chin hodc 1a mot s6 1é hodc 1a mot phan s6 bat ky,
nén can phai bién d6i né thanh dang s6 nguyén % thé nao do dé tri so clia B bing
véi s6 16 tuong ting cia mot vong 16 nao d6 c6 trén dia phan do (bang cdch nhan
ca tir 1an mau cua phan s6 % vGi mot s6 nguyén bat ky sao cho tich clia mau s6

12 s6 ¢6 trong cac hang 16 trén hai mat dia chia).
Vi du: Chia vong tron thanh 32 phan bang nhau (Z=32), dung d4u phan do
c6 dac tinh N=40.

ap dung cong thiic: n=%:—= —=1-=1.—
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Vay ta tién hanh dau phan do nhu sau: Quay tay quay s6 2 di mot vong va
quay thém 7 16 (hoac 7 khoang 16) trén hang 16 28 cuia dia chia do.

c¢) Phuong phap phan do vi sai

Trong truong hop, khi khong tién hanh phan do don gian dugc, ta phai dung
phuong phap phan do vi sai.

V6i phuong phap phan do vi sai, tit ca cac so tir 2 dén 400, hay nhitng s6
16n hon, ké cé nhitng s6 nguyén t6 ciing déu c6 thé phan chia dugc. Phan do vi sai
chi c6 thé stt dung trong trudng hop phan do trén chi tiét hinh tru. Trén chi tiét
hinh c6n, va trén chi ti€t hinh tru cin phay ranh xoén, thi khong thé dung phuong
phédp phan do nay.

Khi phan do vi sai, phai stt dung bo banh rang thay thé (x = %%) dé noi
lién truc chinh v6i dia phan do s6 1. Do d6 khi quay tay quay s6 2 khong nhiing
truc chinh quay ma dia phan do cling quay (dia phan do khong c¢6 dinh véi vo).

Néu ta mu6n phan chia duong tron lam Z phan bang phuong phdp phan do
vi sai, trudc tién can chon s6 phan chia bét ky, gia sit chon Zc, Zc¢ gan bang vdi Z.
C6 thé chon Zc 16n hon Z0 hodc Zc¢ nhd hon Z, nhung tri s6 Zc phai phan chia
duoc theo phuong phap phan do don gian.

Nhu vay, dé phan chia duoc Zc phin bing nhau thi mdi 1an phan do, tay

quay can phai quay mot s6 vong la: n, = Zﬁ Nhung s6 phan can thiét phai phan
C

chia la: Z phan, tic 1a mbi 14n phan do tay quay can phai quay mot s6 vong la:

Vi thé, trong mdi 14n phan do s€ ¢6 sai s6 clia s6 vong quay cla tay quay la:

(n—ny)vatacéd: n—n, =N, l_i
Z Zc

Sai sO vong quay nay cua tay quay s& dugc hiéu chinh bing b banh ring

thay thé (x = %.2) qua céc ty so truyén cd dinh.

Do vay, dé c¢6 duoc truc chinh quay % vong (mdt 1an can phan chia), thi tay
quay phai quay (n,) dong thoi dia chia do ciing phai quay mot luong (luong quay

nay dugc xdc dinh qua ty s6 truyén cta bo banh ring thay thé x = < £ . Dé tinh
. . : b d

dugc ty s6 truyén cta banh rang thay thé x= , dua vao phuong trinh xich

SN
o

chuyén dong. Phuong trinh xich chuyén dong:

l.X.l.I:N(l—Lj, trong do (x = )
Z Z Zc

ac
b'd
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Tir cong thic trén ta rit ra dugc cong thic di€u chinh nhu sau:
X = N.Z(%—éj = N(l—%} - %.3

- Néu Zc > Z, thi x > 0. Truong hop nay, khi phan do dia chia phai quay
cung chiéu véi tay quay (khong can thém banh rang trung gian vao bo banh rang
thay thé).

- Néu Zc < Z thi x < 0. Trong trudong hop nay dia phan do quay ngugc chiéu
véi tay quay. Dé thuan tién khi phan do cAn 1ap thém banh ring trung gian & bo
banh riang thay thé, dé dia chia do va tay quay, quay cling chiéu.

PAau phan do van nang cé bo banh rang thay thé gdom cdc banh rang c6 s6
rang sau: 25, 25, 30, 35, 40, 50, 55, 60, 70, 80, 90, 100.

Vi du: Cho dau phan do c6 dac tinh N = 40, hay phan duong tron thanh 65
phan béng nhau (Z = 65).

Cach tinh:

Budc 1: Chon s6 phan chia gia Zc = 66
p =N _40
¢ Zc 66
Vay moi lan phan d¢ ta quay tay quay 40 khoang 16 trén hang 16 66 cua dia

Bud6ce 2: Tinh n_, 4p dung cong thiic:

phan do.
Budc 3: Tinh bo banh rang thay thé, ap dung con thiic:

X=N(l—iJ=40(1—§J=ﬂ(66—65)=ﬂ=§=£=
Zc 66) 66 66 33 3.1

(4.10)(5.5) 40 25

(3.10)(11.5) 30°5

<
=

SRS

Ttc 1a cac banh rang thay th€ c6 s6 rang nhu sau:
a=40,b=30,c=25,d=755.

Bué6c 4: Két luan: Ta thay ty sO truyén clia bo banh rang thay thé ¢6 gid tri
duong x > 0, nghia la khi phan do dia chia s&€ quay cung chiéu véi tay quay,
khong phai 1dp thém bdnh rang trung gian.

3.3 Str dung dau chia do cat ranh xoin

Muo6n cét ranh xodn, ban mdy mang phoi cin phai quay léch di mot géc
bing véi géc nghiéng cla ranh xoan.

Khi cat ranh trdi, ban mdy mang phoi phai quay léch theo chiéu kim dong
ho, hinh 59.a va khi cat ranh phai, ban mdy quay nguoc chiéu kim déng hé hinh
59.b.
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B /’é\ Dao phay f>\ﬁ

- Phoi
a/ b/ c/ a

Hinh 59: So d6 cit ranh xodn trén mady phay van nang

e i) v b
=1

Chuyén dong dé€ cét ranh 1a chuyén dong tao hinh phiic tap gom ba chuyén
dong thanh phan phoi hop véi nhau:

- Chuyén dong vong V ctia dao phay lap trén truc chinh ctia may.

- Chuyén dong vong V, cla chi tiét quay quanh truc ctia né, do truc chinh
ctia dau phan do nhan tur truc vit me ctia ban may thuc hién.

- Chuyén dong tinh tién S theo huéng truc cta chi tiét 1a chuyén dong chay
dao cua ban may.

Pé thuc hién chuyén dong tao hinh trén giita dau phan do, ban may va chi
tiét gia cong ¢6 moi quan hé nhu hinh 59.c. Chuyén dong vong cta phoi 1ap trén
truc chinh ctia dau phan do dugc thuc hién tir truc vit me ctua ban may c6 budc

ren cua truc vitme 1a t,, qua bo banh rang thay thé % % dén céc ty so truyén co

dinh ctia dau phan do.

BudGc xoan cin cit t, duoc biéu thi bing [mm], chinh 12 luong di dong S
ctia ban may khi chi tiét gia cong quay 1 vong tp=S.

Luogng di dong tinh todn: T mot vong quay truc chinh ctia dau phan do dén
lugng di dong cuia ban may t,=S.

Phuong trinh truyén dong: 1 vong .%.1.1.1.%1)( =t,

. a c. . . ST ) R oo 1N
Trong d6: (X = 7 ), va cong thitc diéu chinh bd banh rang thay thé sé la:
a c ty N - la dac tinh cua dau phan do

Z z =N " (3) ty - Budc ren ciia truc vitme
P tp - Budc xoan.

X =
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Trong nhiéu trudng hop khong cho truée budc xodn t, ma cho truée géc
nang o hodc géc nghiéng B clia dudng xodn, va dudng kinh D cia chi tiét gia
cong. Trén co s& d6 ta c6 thé tinh todn nhu sau: hinh 60

,
.
- -

4

’

|
]
i

D

Hinh 60: So d6 trién khai ren vit

NN < oa p IL.D
Tu hinh vé trénta c6: ¢, =——=Il.D1gx

1

X :Ntx.tgﬁ:N. Iy
I1.D Il.Dtgx

Thay vao cong thic diéu chinh (3) ta duoc:

Khi cit ranh xodn, mat trung tuyén cuia dao phai cing chiéu vdi dudng xoén

cta ranh cat. Do d6, ban mdy phai quay mot géc B. Géc quay B dugc xdc dinh
. I1.D

theo cong thitc: S = arctg .

tP

Néu da cho géc nang (o), thi (B =90° - o).

Viéc gia cong ranh xodn chi ¢ thé thuc hién véi dao phay dia va trén may
phay van ning ngang ma ban may c6 thé quay dugc géc P.

IV. MAY PHAY CHUYEN DUNG

Mady phay chuyén diing 1a loai may dung dé gia cong mot loai chi tiét bing
céc loai dao phay khac nhau, néi cach khédc 1a dung dé gia cong mot loai chi tiét
c6 céac kich thudc khac nhau. Loai mdy nay thuong dung trong dang san xuét
hang loat va hang khoi.

M4y phay chuyén dung rit da dang. N6 bao gdbm mot s6 loai chinh yéu nhu:
may phay ren vit, may phay chép hinh, may phay then hoa, may phay rang.v.v...

1. May phay renvit

M4y phay ren vit 1a loai mdy phay chuyén dung. Chuyén dong chinh cua
mdy do dao thuc hién va thong thudng chuyén dong chay dao doc hoic chay dao
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ngang do hop truc chinh mang dao phay thuc hién. M4y phay renvit c6 hai loai:
Mady phay renvit ngan, mdy phay renvit dai.

a) Mday phay ren vit ngan

M4y phay ren vit ngan dung dé cit nhiing ren vit hinh tam gidc c6 budc ren
nho bing dao phay rang luge. Budc rang cuia dao phay phai biang budc ren cén cat
la tp.

b) May phay ren vit dai

M4y phay renvit dai ding dé cét truc vit dai véi budc ren tiéu chudn hay
budc ren 16n bang dao phay dia (nhu truc vitme hay truc vit vo tan ¢c6 modul 16n).
Do dé, hop truc chinh dao phay trén may phay renvit dai can phai ché tao dé c6
thé quay duoc mot géc nhat dinh. Mdy phay renvit dai c6 thé thuc hién nhiing
cong viéc nhu sau:

- Dung dao phay dia dé cat renvit, cit rinh xoan, phay ranh thang.

- Diing dao phay truc vit dé cét banh ring va truc then hoa theo phuong
phap lan.

2. May phay chép hinh

M4y phay chép hinh dung dé phay céc bé mit c6 hinh ddng phtc tap theo
hinh ddng miu da cho. Hai dang bé mit c6 thé gia cong trén mdy phay chép hinh:

- Bé mat bao clia céc chi tiét phang nhu: cam dia, chay dap .v.v...

- Céc bé mat khong gian phic tap nhu: bé mat céc loai khuon dap, bé mat
canh quat, cinh turbin...

Can cit vao chuyén dong chép hinh, mdy phay chép hinh c6 thé phan thanh
hai loai: mdy phay chép hinh mat phang, may phay chép hinh khong gian.

Néu cin cit theo phuong phédp thuc hién chuyén dong déng bo giita bé mat
mau va dao phay, thi may phay chép hinh c6 thé phan thanh ba loai: Mdy phay
chép hinh diéu khién bang co khi, mdy phay chép hinh diéu khién bang dién, may
phay chép hinh diéu khién bang dau ép.

Trong tét ca cac loai may phay chép hinh déu c6 co cau chép hinh. Nhiém
vu clia co cau chép hinh 1a diéu khién chuyén dong clia dao phay thich tng vé6i bé
mat mau. Chi ti€t cht yéu ctia co cau chép hinh 1a miii do luon luon ti€p xdc véi
bé mit miu. Chuyén dong clia miii do duoc thuc hién cdc co cAu chép hinh bing
co khi hodc bang dau ép hoidc bing dién hay t6 hop dién-dau ép, .v.v..., dé diéu
khién chuyén dong ctia dao phay.

V6i su phét trién ctia cong nghé, hién nay ngudi ta da ché tao loai mdy phay
diéu khién theo chuong trinh s6, thuc hién chic ning nhu mdy phay chép hinh.
Mady phay chép hinh hang ning, doi khi ngudi ta con lap thiét bi truyén hinh dé
dé dang kiém tra va diéu khién qu4 trinh gia cong.
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Cau hoi:

1. Cong dung va phuong phdp phan loai mdy phay.

2. Néu cac bo phan co ban cia may phay van nang.

3. Trinh bay cdu tao va nguyén ly hoat dong cua co cau khir khe hd truc
vitme ban trugt doc ctia may phay khi thuc hién phuong phéap phay thuan.

4. Dya vao so d6 dong ciia mdy phay diing 6H12I1 va mdy phay nam 6H81
hay:

- Xay dung xich toc do truc chinh.

- Xay dung xich chuyén dong chay dao.

- Tinh s6 cap t6c do va viét phuong trinh tinh cap téc do nho nhat, 16n nhat
clia cc xich chuyén dong trén.

5. Cong dung va phan loai dau phan do van nang.

6. Trinh bay céu tao ctia dau phan do van nang c6 dia chia.

7. Trinh bay cac phuong phap phan do trén dau phan do c6 dia chia (phan
do don gian va phan do vi sai).

8. Trinh bay phuong phdp cat ranh xoan trén mdy phay van nang khi st
dung dau phan do van nang.
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CHUONG 6: MAY CHUYEN PONG THANG

M4y chuyén dong thing 1a goi tit cia nhém mdy cé chuyén dong chinh 1a
chuyén dong thang, né bao gdom céc loai:

- May bao
- Mdy xoc,
- May truot.

Chuyén dong chinh ctia cdc loai mdy nay do dao hodc phoi thuc hién. Chu
ky lam viéc 12 mot hanh trinh kép, gdbm c¢6 mot hanh trinh 1lam viéc va mot hanh
trinh chay khong (chay nhanh khong cét got). Loai mdy nay chi yéu dung dé gia
cong cdc mat phang nhu: song truot, rinh, 16 dinh hinh.v.v...

Hién nay cdc cong viéc thuc hién trén mdy bao v mdy xoc déu c6 thé thay
th€ bang mdy phay hay mdy truét c6 nang suat cao hon. Do dé, ty 1¢ mdy bao va
mdy xoc trong téng s6 mdy cit kim loai & phan xudng co khi khong ddng ké.
M4y chuyén dong thang cht yéu ding trong san xuat don chiéc va hang loat nho,
trong cac phan xudng dung cu, thi nghiém va sua chita.

I. MAY BAO

M4y bao 12 may cat kim loai c6 chuyén dong chinh la chuyén thing di-vé,
diing dé gia cong cac mat phiang ngang, diing va nghiéng. N6 c6 thé cit cdc rinh
thang c6 nhiéu hinh ddng kh4c nhau nhu ranh chit T, ranh duéi én... Ngoai ra, doi
khi nguoi ta con ding may bao dé gia cong nhitng bé mit dinh hinh.

BE  Tdl ol "W
My AT S

Hinh 61: Cdc bé mat dinh hinh khi bao
May bao c6 hai loai:
- M4y bao ngang: Loai nay diing d€ gia cong nhiing chi ti€t nho va ngén,
- M4y bao giudng: Dung dé gia cong nhiing chi tiét 16n hay chi tiét dai.
1. May bao ngang
1.1 Pac diém va cac bo phan chinh
M4y bao ngang c6 chuyén dong chinh la chuyén dong thing di-vé do dao
thuc hién va chuyén dong chay dao 1a chuyén dong tinh tién khong lién tuc do
ban mdy mang phoi thuc hién. Dac tinh quan trong nhat cia may bao 1a chiéu dai
16n nhat ctia ban truot, n6 cé thé tir 200 dén 2400 mm.
Ciac bo phan chinh ctia mdy bao ngang duoc thé hién nhu sau: hinh 62
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Hinh 62: Hinh ddang chung ciia may bao ngang

Cac bo phan chinh clia miy bao ngang gém: Ban truot s6 1, chuyén dong
thang di vé trén song truot ngang clia than mdy s6 2. Phia trudc ban truot c6 lap
ddu bao s6 3, dau bao c6 thé quay mot géc nhat dinh va tinh tién theo hudng
thang ding dé thuc hién chuyén dong chay dao diing.

Trén song trugt ding cua than may s6 2, c6 xa ngang so 4. Trén xa ngang
1dp ban mdy s6 5 va c6 thé tinh tién theo phuong ngang dé thuc hién chuyén dong
chay dao ngang. Trén mot s6 mdy, phan trén clia ban may s6 5, con quay di dugc
mot géc quanh truc nim ngang dé gia cong mat phang nghiéng.

Chuyén dong chinh di vé clia ban truot so6 1, dugc thuc hién tir dong co dién
s6 6, qua hop toc do va co céu truyén dan

o, , o Lo . , Van tdc tic thoi cia hanh
culit lac. O mot s6 mdy c¢6 hanh trinh 16n, trinh cong tic (cit got)

chuyén dong chinh dugc thuc hién bing co e T -
. A L, . ~ L, . i ST, t Vib
cau dau ép hoac co cau banh rang thanh f/l lmb 1
rang.
£ cu Lt 15 U “ Van t6c tic thdi
a) Co cau cu lit lac UL cta hanh trinh

Mady bao ngang, ngudi ta thudong ding chay khong

co cau cu lit lac dé thuc hién chuyén dong
thang di-vé clia ban truot ngang mang dao.

Hop t6c do truyén chuyén dong thong
qua cac cap banh rang dén dia bién so 1,
trén dia c6 chot léch tam A. Trén chot léch
tam c6 lap con trugt vuong K, di truot
trong ranh cta can lic Ky. Nhu thé khi dia
bién s6 1 quay tron, cin lac Ky dao dong
kiéu con lic quanh tam 0,.

Hinh 63: Co cau cu lit lac
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Dau miit trén clia can lac Ky dugc ndi lién vé6i ban truot bang khép dong B-
B. Do d6 khi can lac Ky dao dong lac lu sé truyén dén ban truot chuyén dong
thang di - vé. Hai vi trf giéi han clia cin lic x4c dinh do dai hanh trinh L clia ban
truot.

Néu goi t, 1a thoi gian can thiét dé thuc hién hanh trinh cong tic vdi van toc
trung binh Ve. Va t, 1a thoi gian can thiét d€ thuc hién hanh trinh chay khong
(ngugc chiéu) véi van téc Vn. Chot A lap trén dia bién chuyén dong véi van toc
déu, tao nén géc quay 1a o tuong ting v6i hanh trinh cong tic va géc quay  tuong
ting v6i hanh trinh chay khong cat got, thuong o > B. Trong ca hai hanh trinh,
ban truot déu di dugc do dai hanh trinh 1a L, nén: e _Yn_a

. Ve B

Ty s6 — thong thuong tir 1,5 dén 2,5. Néu giam do dai hanh trinh L, thi géc

@
B
B s& 16n, dong thoi géc o s& nho. Vi bién do cua con truot s6 3 thay doi theo do
dai ctia hanh trinh ban truot, nén trong thoi gian thuc hién hanh trinh kép ban
trugt di dong vé6i van toc khong déu. Khi can lac & vi tri gifta van toc s& 16n nhat
va khi & hai vi tri gidi han thi bang khong, hinh 63.

Vi van toc ctia ban trugt khong déu, nén ta c6 thé phan biét thanh céc loai
van toc sau:

* Van toc trung binh

Néu s6 vong quay trong mot phiit cua chot A 1a n, thi thoi gian can thiét clia

1 o 1 p°
hanh trinh cong tac s€ la: 7, =—. hat) va 1, =—. hut
g “ n 360° (phit) " n 360° (phut)
Do d6 van t6c trung binh cua hanh trinh cong tic:
0
V=t _Ln360 () va ciia hanh  tinh  chay  khong  la:
1100 100«

L L.n.360°
Vn = 3 = 3 0
t,.10 10°.8

(m/p)

Néu van téc trung binh trong mot hanh trinh kép, tdc 1a khi chiéu dai cua

2.Ln (m/p)

hanh trinh 1a 2L thi: V = 100

* Van toc tic thoi

Van toc tic thoi 1a van téc duoc tinh trong ting moi thoi diém clia hanh
trinh kép. Néu van t6c déu clia chot A 1a V’ thi van toc nay c6 thé phan thanh hai
thanh phan: mot thanh phin theo huéng can lac va mot thanh phan thang géc véi
can lac. Tir thanh phan thing géc véi can lic, ta xdc dinh thanh phin thing géc
v6i cin lac ¢ diém ti€p xuc gifta can lac va ban truot. Tir van téc nay xac dinh van
toc theo hudng di dong ctia ban may. Pem tri s6 nay sé vé dugc do thi hinh 63.

* Van toc 16n nhat
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Van toc 16n nhat cta ban trugt ¢6 duoc khi cin lac & vi tri trung gian. Ti
hinh v&, xét cdc tam gidc dong dang ta c6:

Vemax =—— va tuong tu Vamax = 14 (D)
e+r e—r
Trong do:
- R 1a chiéu dai can lic (tir 0, dén chot BB)
- e la khoang cach tir 0, dén 0,
- 1, 1a khoang cach tir chot A dén 0,.
(o4 RPN P R 2.R.
Xét cac tam gidc dong dang ta tinh dugc: €= Se= r

Thay tri s6 e va V' vao cong thiic (1) ta co:
2I1ln.R.L 2I1ln.R.L

(m/phdt) va  Vnmax =

— o hii
10°.(2R- L) (m/pht)

Vemax = ———
10°.2R+ L)

b) Co cau chay dao

Chuyén dong chay dao & may bao ngang la chuyén dong tinh tién khong
lién tuc do ban mdy mang phoi thuc hién.

Theo hinh 62, khi ban may mang phoi s6 5 di dong trén song trugt ngang
clia xa ngang so 4 theo huéng thang géc v6i huéng chuyén dong clia ban trugt so
1 nhd co ciu cé¢c mot chiéu truyén chuyén dong khong lién tuc dén truc vit me
ngang.

Vitme ngang

Xa ngang

L~
w

Hinh 64: So d6 truyén dong cua co céu chay dao

Co cau chay dao hinh 64, gébm c6: banh rang Z, 1ap trén truc rong cua dia
bién, banh rang Z, an khép véi Z, va 1ong khong trén truc ¢6 dinh & can s6 1. Can
s6 1 noi v6i xa ngang bang thanh s6 2. Khi xa ngang 1én cao hay xuong thap,
thanh s6 2 mang can s6 1 va banh rang Z, quay quanh banh rang Z,, 1am cho lién
hé giit banh rang Z, va truc vit me ngang khong thay déi.

Mat ddu cta banh riang Z2 ¢6 lap chét léch tam s6 3. Chét nay nho thanh
kéo so 4 truyén chuyén dong quay lic t6i tay gat s6 5 clia co cau céc mot chiéu,
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mot chiéu chuyén dong cua tay gat, coc s6 8 truot trén rang cuia banh céc. Chiéu
nguoc lai céc s& ddy vao rang, lam quay banh rang céc s6 6. Banh céc s6 6 duogc
c6 dinh trén truc vit me ngang, truyén t6i ban mdy thuc hién chuyén dong chay
dao ngang khong lién tuc.

Diéu chinh luong chay dao bing cach quay nap s6 7 dé che mot phan tuong
ting so rang cta banh cdoc s6 6. Nhu thé mot hanh trinh cua céc s6 8 s€ truot trén
nap 7, vd mot hanh trinh ngugc lai s& c6 mot so rang nhat dinh duoc céc day di,
truc vitme ngang quay di mot goc, tic 1a ban may tinh tién duoc mot lugng chay
dao.

Néu s6 rang bi céc ddy di trong mot hanh trinh kép 1a x, s6 rang cta banh
céc 1a Zx, bude ren cla truc vit me 1a ty va ty sO truyén gitta banh c6c¢ va truc vit
me la i, thi lugng chay dao ngang sé la: S = Zi.i.tx (mm/HTK).

X

Mot s6 mdy bao ngang luong chay dao dugc diéu chinh bang céich thay déi

vi tri cua choét 1éch tam so 3.

C 71, o
Mot s6 may hién dai cac banh rang 5 cua co ciu chay dao ngang duoc

thay bang co cau cam dé diéu khién chuyén dong ctia banh coc.

1.2 May bao ngang 736
a) Dac tinh k§y thuat
- Chiéu dai hanh trinh max L =600 mm
- S6 cép téc do cta than truot la: 6 cap
- Cong suat dong co chinh la: 3,5 Kw, n =950 V/phut.

b) So do6 dong
* Xich toc do
T np,., dén s6 hanh trinh kép cua than trugt ngang, thuc hién chuyén dong
thang khit hoi (HTK/phiit).
20

/ 40 40

N=3,5 Kw / 26
PC @ 25—9® % 25 ——> P1ia bién cua co ciu culit
n =950V/p \ \2 lic, thuc hién chuyén
4

3
25 5 dong thang di vé

35
Banh rang Z100 quay s& quay dia bién (vi dia bién dugc 1dp dong truc véi
banh ring Z100) 1am cho can lic, lac lu quanh tam O, va chuyén dong clia than
truot ngang chuyén dong thang di vé véi 6 cap toc do (HTK/phiit).
* Xich chay dao
Luong di dong: Tir mot hanh trinh kép cua than trugt ngang dén Sg,
(mm/HTK)
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Tir cap banh rang % lam chét léch tam A quay, thong qua thanh gidng s6

11 dén co cau c6c mot chiéu s6 13 thuc hién chuyén dong chay dao khong lién
tuc.
Ngoai ra con c6 thé thuc hién cdc chuyén dong chay dao sau:

- Chay dao ding trén than truot ngang, c6 thé tu dong thong qua co cau
c6c mot chiéu s6 22 va vau s6 23 trén than mdy. Khi than truot ngang thuc hién
chay khong (lui vé phia sau), tay gat trén c6c s6 22 trugt trén mat vat clia vau s
23 nhung khong lam banh rang c6c quay (vi c6c mot chiéu). Dén khi than trugt
ngang thuc hién chuyén dong cit (tién lén phia truée), tay gat lai truot 1én mat vat
ctia vdu so 23 co cau coc s€ lam banh coc quay di mot so rang, thong qua cac cap
banh rang con, lam dai 6¢c quay, truc vit me ¢6 budc ren la Smm quay va dau bao
trén than truot ditng chuyén dong tinh tién. Ngoai ra, ¢ thé thuc hién bing tay
bang cach quay tay quay dé quay truc vit me t = 5mm.

- Chuyén dong dimng clia ban mdy, bing c4ch quay tay quay thong qua
banh rang con % dén truc vit me t = 6mm, ban mdy 1én hoac xuong, (lvu y khi
thuc hién chuyén dong nay phai n6i 6¢c him s6 17 dé thanh d& s6 16 tu do).

- M& tay ham s6 9 va dung tay quay, quay cap banh rang con % s€ lam

quay truc vit me t = 6mm, dé xéac dinh vi tri diém dau hay diém cu6i hanh trinh
cua than trugt ngang (tdc 12 xdc dinh vi tri diém dau va diém két thic cha dao
cat).
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1_

¢ {B) !

2. May bao giuong

M4y bao giudng con dugc goi 1a mdy bao doc, né ¢6 chuyén dong chinh
ciing 1a chuyén dong thiang di - vé, nhung do ban may mang phoi thuc hién va
chuyén dong chay dao 1a chuyén dong tinh ti€n khong lién tuc do dao thuc hién.

Mady bao giudng chil yéu diung dé gia cong cdc chi tiét 16n nhu than may, vo
hop, ban truot, ranh truot. v.v...N6 c6 thé ding dé gia cong tho, ban tinh hodc bao
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tinh v6i do chinh x4c cao. Mdy bao giudng c6 thé ding trong dang san xuét don
chiéc, san xuat loat nho hoac dung trong cac phan xudng stta chira.

Kich thuéc co ban dac trung cho may la kich thude 16n nhat cta chi tié€t ¢
thé gia cong trén may 1a: chiéu dai, chiéu rong va chiéu cao. Cdc mdy bao giudng
hién nay c6 chiéu dai tir 1,5 dén 26 mét, chiéu rong tir 0,8 dén 7 mét va chiéu cao
tir 0,7 dén 4,5 mét.

Tuy thudc vao cdch ldp dat xa ngang, mdy bao giudng c6 thé phan thanh
loai mot tru va loai hai tru.

Hinh déng ctia mdy bao giuong hai tru, hinh 65.

Hinh 65: Hinh dang chung may bao giuong hai tru

Trén than mdy s6 1 ¢6 song truot doc phang hay chit vé. Ban mdy s6 2 mang
phoi thuc hién chuyén dong thiang di - vé. Chuyén dong thang di - vé clia ban
mdy do dong co dién so 3 truyén qua co cdu banh rang - thanh rang, hay truc vit -
thanh rang dat du6i ban may. O mot s6 mdy hién dai, chuyén dong chinh duoc
thuc hién bang dau ép.

Trén song truot thang ditng clia hai tru may so 4 c6 lap xa ngang s6 5. Trén
xa ngang s6 5 ¢6 hai u ditng s6 6 (u gd dao) c6 thé di trugt trén song trugt ngang
clia xa ngang. Trén hai tru may s6 4 con c6 1ap mot hoac hai u dao ngang s6 7 ¢6
thé di dong thing ditng trén song trugt clia tru m4y.

Mbéi u dao déu c6 thé c¢6 chuyén dong chay dao nhanh dé diéu chinh vi tri u
dao. Diéu khién chuyén dong toan mdy nhd hop diéu khién s6 8.

II. MAY XOC

M4y xoc 12 mdy c6 chuyén dong chinh 1a chuyén dong thang di - vé ctia dao
xoc theo phuong thing ding. Chuyén dong chay dao 1a chuyén dong tinh tién
khong lién tuc cua ban may mang phoi.

M4y xoc c6 thé gia cong duoc cic mat phiang, mat dinh hinh, c4c rianh trong
va ngoai, khuon dap cting nhu banh rang .v.v...
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Nhitng mdy xoc hién dai, thudng dung truyén dong diu ép dé thuc hién
chuyén dong chinh. Néu dung truyén dong co khi dé thuc hién chuyén dong
chinh thi dung co cu cu lit quay.

Kich thuéc co ban dac trung cho may xoc 1a hanh trinh 16n nhét cua ban
trugt mang dao xoc va duong kinh 16n nhat ctia ban may. Po6i véi may xoc cé
cong dung chung, hanh trinh nay c6 thé thay doi trong pham vi tir 100 dén 1000
mm, duong kinh 16n nhat tir 240 dén 1600 mm.

May xoc chtl yéu dung trong san xuét don chi€c va loat nho.

1. Co cau cu lit quay

So d6 lam viéc cua co céu cu lit quay, hinh 66.

W TEtthed® | Vein 1% 1 tngt
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Hinh 66: So d6 nguyén ly 1am viéc ctia co cau cu lit quay

Co cau cu lit quay gém c6 dia bién s6 2 nhan truyén dong tir hop toc do.
Trén chot s6 6 cha dia bién c¢6 1dp con truot c6 thé di dong trong ranh truot clia
tay don so 1 khi dia bién quay quanh tam O. Tay don s6 1 dat 1éch tam véi tam
dia bién mot khoang 1a e va khi dia bién quay tay don s6 1 quay quanh tam O, véi
van toc goc khong déu. Dau kia cta tay don s6 1 1ap khép quay s6 3 vé6i thanh
kéo s6 7 dé di dong ban truot clia dao xoc theo phuong thang ding di - vé.

Muo6n thay déi chiéu dai hanh trinh ctia ban truot dao xoc, quay truc vit me
s6 4 dé tinh tién dai 6c mang khép quay s6 3 truot trong ranh clia tay don s6 1,
(ttc 1a thay d6i khoang cach tir khdp quay s6 3 dén tam 0,).

Cach tinh cac van téc lam viéc cuia dao xoc tuong tu nhu cach tinh & co cau
cu lit lac cia may bao ngang.

2. May xoc kiéu 743
M4y xoc kiéu 743 cht yéu dung dé gia cong cdc loai rinh va mat phang.
2.1 Pac tinh k¥ thuat

- Hanh trinh 16n nhét cta ban truot: L =300 mm
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- Puong kinh cua ban may: ® =610 mm

- Pham vi di€u chinh s6 hanh trinh kép: 20 — 80 HTK/phiit

- Pham vi di€u chinh luong chay dao: 0,05 — 2 mm/HTK

- Cong suit dong co chinh: N =5,2 Kw, n =950 V/phut.

Hinh 67: So d6 dong clia may xoc kiéu 743
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2.2 So do dong may xoc 743

a) Xich toc do

Pugc thuc hién tir dong co c6 cong suat N = 5,2 Kw, s6 vong quay n = 950
V/p di qua hop téc do truc chinh dén co céu cu lit quay, truyén dén ban trugt
mang dao xoc thuc hién chuyén dong thang lén - xuong.

Lugng di dong: ny,. dén s6 hanh trinh kép ctia dau xoc (htk/ph)

So d6 xich truyén dong:

18
41
22

N=5,2 Kw
’ 35
pC 100

n =950v/p P320 gg

35
22

14 bén dia bién cua co cdu cu lit quay,
g0 > thuc hién chuyén dong thing diing khit
hoi ctia dau truot. (htk/ph)

b) Xich chuyén dong chay dao

Chuyén dong chay dao gom c6 chay dao doc, chay dao ngang va chuyén
dong quay tron ctia ban may duogc thuc hién tir cam thung. Trong ranh ctia cam c6
chét n6i lién véi co cau coc trén truc VI, thong qua hé thong don bay gom c6
thanh kep va thanh kéo dé thuc hién chuyén dong c6 chu ky ctia banh riang céc c6
sO rang Z = 120 rang.

Luong di dong: Tir 1 hanh trinh kép cua dau xoc dén S, ,,, (mm/htk)

Xich truyén dong:

1 htk — 0 cdu cam — Bénh céc Z120 @ 60 ﬂ@—»
(Dao chiéu) 20 50 30

19 Ma @ —> S Quay ban médy (Vong/HTK)
120
19 P
- W M3 @ %@ (t = 12) —> S Doc (mm/HTK)
M @ é(s) @ @ (t=12)—> S Ngang (mm/HTK)
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IIL. MAY TRUOT

M4y trudt 12 mdy chi c6 chuyén dong chinh 13 chuyén dong thang clia dao
truot.

Dao tru6t ¢ dang nhu mot thanh thép phan bo déu ludi cat & mot mat hoac
trén toan bo chu vi. Hinh dang cua ludi cat duge ché tao thich tng v6i hinh ding
bé mat can cét trén chi tiét gia cong. Ting ludi cat k€ ti€p nhau cit mot 16p phoi
nhé trén bé mat phoi cho dén khi dat duoc hinh ddng theo yéu cau.

(@) (/e ALABAS T _-:ﬁ%.,_
- GTETTD - G

Phan hiéu chinh

Phan cat

Hinh 68: Két cau dao trudt

Hinh 68, gi6i thiéu két cau cua dao trudt, hinh 8-a la dao truét ranh then,
hinh 8-b 1a dao truét 16.

1. Cong dung va phan loai

So v6i mdy bao va mdy xoc, mdy trudt c6 nang suat cao hon.

May truot dugc dung rong rai trong hau hét cac nganh ché tao mdy, dac biét
la trong nganh ché tao 6t6 va dong co véi quy mo san xudt hang loat 16n. Trong
san xuét don chiéc hoac hang loat nho it ding mdy trudt, vi dao truét dat.

Do chinh xac va do nhin bé mat dat dugc trén mdy trudt rat cao va né c6 thé
lam dugc cac cong viéc nhu sau:

- Gia cong 16 ¢6 hinh ding bat ky.

- Cat ranh thang, ranh dinh hinh & mat trong va mat ngoai.
- Gia cong mat phang va mat dinh hinh c6 chiéu rong nho.
- Cat banh rang va thanh rang ¢6 modul nho.

May truot thuong dugc phan loai theo vi tri 1am viéc cua dao truét nhu: May
truot ding, may trudt ngang.

2. May truoét ding

May trué6t ding dugc ché tao dé trudt cdc bé mit ngoai cling nhu trudt cac
bé mat trong, dugc trinh bay trén hinh 69.
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Hinh 69: So d6 két cdu may trudt diing

Hinh 69.a 12 may tru6t dimg dé gia cong cdc bé mit ngoai, chuyén dong
chinh duoc thuc hién bing diu ép. Chuyén dong clia dao dugc xé4c dinh nhd cic
vau diéu chinh lap trén than mdy. Chi tiét gia cong dit trong céc do g4 khac nhau,
ldp trén ban may. Chu ky lam viéc cua may duoc thuc hién tu dong. Chi tiét gia
cong cung ban may tién dén gan dao va trong chu ky lam viéc dao truot di dong
tir trén xuong. Khi két thic qua trinh gia cong, phoi ciing ban may roi khoi dao va
dao di dong lén phia trén. Loai mdy nay thudng c6 cac dac tinh:

- Hanh trinh 16n nhat cta dao truoét la: L =1250 mm,

- Luc tru6t 16n nhat: P =400 KN

- Cong suat dong co dién: N =40 Kw

- Van toc tru6t c6 thé diéu chinh dén: V= 14 m/phit

- Van toc chay khong: Vo = 20 m/phiit.

M4y truét ditng ngoai c6 thé gia cong cing mot lic tir 1 dén 6 dao.

Hinh 69.b gi6i thiéu nguyén 1y lam viéc cia mdy trudt ding gia cong mat
trong. Loai mdy tru6t nay chi khac véi loai mdy trudt ngoai & cdu tric ban truot
va ban may ldp phoi. Ban mdy loai nay c6 16 dé dao trudt di qua. Dau kep dao &
phia dudi ban mdy. Khi bat dau gia cong, dao trudt & vi tri trén cing. Sau khi lap
chi tiét gia cong vao do ga trén ban mdy, can dao dugc dua qua 16 cua chi tiét gia
cong va dugc tu dong kep chat. Dao truot s€ di dong xuong phia dudi thuc hién
qué trinh gia cong. Loai mdy nay thuong c6 dac tinh:

- Hanh trinh 16n nhéit ctia dao truét la: L =1250 mm

- Luc truot 16n nhat: P =800 KN

- Cong suat dong co chinh: N =75 Kw.
3. May truét ngang

Trdn Vin Khiém & Lé Van Tién 108



May cat kim loai

L1

Hinh 70: So d6 két cAu mdy truét ding

Mady truét ngang dugc dung phd bién hon mdy tru6t ding. Thuc hién
chuyén dong chinh 1a di dong dao trudt, thudng ding co cdu vit me - dai 6c,
nhung phé bién nhat 1a ding hé théng dau ép. Mdy trudt ngang ciing ¢6 thé trudt
mat ngoai hodc mat trong.

Hinh 70 gidi thiéu ciac bd phan chinh cua mdy trudt ngang géom cé: than
mdy s6 1, lap xi lanh truyén Iuc s6 2 1a bo phan co ban dé thuc hién chuyén dong
chinh cua mdy. Hé thong dau ép bao gom dong co dién D quay bom dau s6 3,
qua céc co cau diéu khién s6 4, 6ng dan s6 5 cung cap nguén diu cho xi lanh
truyén luc. Mot dau ctia can xi lanh dugc néi véi ban trugt di dong doc theo chiéu
dai clia may, trén d6 c6 ong tu dong dé kep chit dau trai cta dao trudt s6 6. Pau
phai ctia dao trudt duogc ga trén ma kep phu s6 7. D6 ga phoi s6 8 va ban than chi
tiét gia cong duoc dat trong thanh ¢d dinh ctia than may.

Phén bén phai ctia than mdy s6 1 dung dé lap dit cdc co cau tu dong tién, i
nhanh dao truét. Cdc chuyén dong nay do mot xi lanh phu dat trong phin phai
ctia than mdy thuc hién. O hanh trinh 1am viéc, ban truot clia mé kep phu so 7
cung di dong véi dao trudt cho dén khi cham vao vau ty, lam ma kep s6 7 md ra.
Sau d6 hanh trinh lam viéc do xi lanh truyén luc s6 2 thuc hién. O hanh trinh
nguoc lai (chay khong) dau phai ctia dao trudt lai vao ma kep phu va ddy né vé vi
tri ban dau.
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Hinh 71: So d6 dong mdy trudt ngang

Cau hoi:

1. Cong dung va phan loai may bao.

2. Néu cac bo phan co ban ciia may bao ngang.

3. Trinh bay c&u tao va nguyén Iy hoat dong cuia co cdu cu lit lac.

4. Trinh bay ciu tao va nguyén ly lam viéc clia co cdu thuc hién chuyén
dong chay dao.

5. Xay dung xich toc do va xich chay dao cia may bao ngang 736.

6. Trinh bay cau tao va nguyén ly hoat dong ctia co cu cu lit quay.

7. Xay dung xich téc do va xich chay dao cua may xoc 743.

8. Cong dung va phan loai mdy truot.
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CHUONG 7: MAY MAI

Trong nganh ché tao may hién dai khong thé thi€u duoc nhitng chi tiét c6 do
chinh x4c va do bong bé mit cao. Mudn ché tao nhitng chi ti€t nhu thé, cin phai
qua nguyén cong mai trén may mai sau khi chi tiét da dugc gia cong trén cac may
cat kim loai thong thudng hay da qua nhiét luyén.

I. CONG DUNG VA PHAN LOAI MAY MAI

M4y mai 12 may ding dé thuc hién nguyén cong gia cong tinh chinh xdc
cao cua chi tié€t mdy bing cich dung d4 mai dé€ 14y di nhitng 16p kim loai mong tir
bé mat chi tiét.

Thong thuong, mdy mai chi gia cong nhitng chi ti€t da qua gia cong tho trén
cac may khac, nén lugng du con lai trén chi ti€t khong 16n. Nhung hién nay, trong
nhiéu trudng hgp mdy mai con dung dé gia cong tho.

C4c bé mat gia cong trén mdy mai c6 thé 12 mat phang, mat tru ngoai va
trong, mat con, mat dinh hinh, cdc mat xoan clia ren vit, ring ctia banh rang .v.v...

bic diém quan trong nhéit cia mdy mai 1a do cing vitng. Cdc chi tiét
chuyén dong cin phai dugc can bing. Phan 16n cdc chuyén dong clia mdy mai
déu dugc thuc hién bing dau ép. do d6 giam dugc chidn dong va va dap, nang cao
do chinh xdc gia cong.

Diing vé mit cong dung mdy mai c6 thé phan thanh cac loai sau:

- Mdy mai tron ngoai

- M4y mai tron trong

- Méy mai khong tam (vo tam)

- M4y mai mat phang

- May mai chuyén dung: mai thd, mai song trugt, theo hoa, truc khuyu

- Mdy mai sic

- M4y mai chinh x4c cao: mdy mai doa, mai bong va mai siéu bong.
II. CHUYEN PONG CG BAN CUA MAY MAI

Trén tit ca cdc may mai, chuyén dong chinh V 1a chuyén dong vong clia d4
mai dugc tinh bang: m/giay.

Chuyén dong chay dao trén mdy mai rat khac nhau, phu thudgc vao két cau
cla ting loai mdy, hinh 72.
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Hinh 72: Cac chuyén dong co ban cia mdy mai

M4y mai tron ngoai hinh 72.a, chuyén dong chay dao gom:

- Chuyén dong chay dao vong: V, [m/phiit] 1a chuyén dong quay tron cuia
chi tiét gia cong,

- Chuyén dong chay dao doc: S, [m/phiit] 12 chuyén dong di-vé clia ban
may mang phoi, hoac clia da mai.

- Chuyén dong chay dao ngang: S, [mm/HTK] hay chuyén dong chay dao
huéng kinh, 1a chuyén dong ngang theo chu ky ctia d4 mai khi ban mdy thuc hién
dugc mot hanh trinh kép hoac mot hanh trinh don.

M4y mai tron trong hinh 72.b, chuyén dong chay dao goém:

- Chuyén dong chay dao vong: V, do phoi thuc hién. & cdc may khi gia
cong nhitng 16 cta chi tiét 16n va khong doéi xing, thi chuyén dong chay dao vong
V, do da thuc hién.

- Chuyén dong chay dao doc: S, 1a chuyén dong thing di-vé do phoi hodc
do da thuc hién.

- Chuyén dong chay dao ngang: S, 12 chuyén dong thang theo chu ky cua
may mai.

M4y mai mat phang: hinh 72.c,d c6 hai loai: loai dd4 mai 1Am viéc bing mat
tru ctia d4 hinh ¢ va loai d4 mai lam viéc bang mat ddu ctia dd hinh d. Chuyén
dong chay dao gom:

- Chuyén dong chay dao vong: V, la chuyén dong quay tron ctia ban may
hinh tron mang phoi (loai may mai bang mat ddu cta d4)

- Chuyén dong chay dao doc: S, 1a chuyén dong thing di-vé clia ban may
hinh chif nhat mang phoi (loai mdy mai bang mat tru cua d4).

- Chuyén dong chay dao ngang: S, 1a chuyén dong thang clia d4 mai hoac
ban mdy theo chiéu song song vdi truc da mai.

- Chuyén dong chay dao thing ding: S; (chay dao in sau) 1a chuyén dong
thang diing clia d4 mai.

May mai dugc dung rong rai trén moi linh vuc clia nganh ché tao may. S6
luong cuia né nhiéu noi vuot qud 30% téng s6 mdy cét kim loai trong phan xudng.

Trdan Vin Khiém & Lé Vin Tién 112



May cat kim loai

Véi yéu cau ngay cang cao vé do chinh xdc cta céc chi tiét mdy, mdy mai cang
c6 vai tro 16n vé s6 lugng cling nhu chat luong.
III. MAY MAI TRON NGOAI

M4y mai tron thudong dung dé gia cong mit ngoai clia cdc chi tiét tron xoay
mat tru hay mat con. ¢ mot s6 mdy mai tron van nang con c6 lap mot bo phan dé
gia cong 10.

K&t ciu ctia may mai phu thudc vao chit luong, hinh dang va do 16n cta chi
tiét gia cong.

Can ct vao chuyén dong tuong do6i gilta dao va phoi, mdy mai trdn ngoai
thudng c6 hai kiéu, hinh 73.
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Hinh 73: Hinh dang chung cua mdy mai tron ngoai
Cac bd phan chinh cia mdy mai tron ngoai: than may s6 1, ban may so 2.
Trén ban may lip u truc s6 3 va u sau s6 4 dé ga do chi tiét gia cong s6 5. Trén
than mdy phia sau l1ap u dd mai s6 6 mang da mai s6 7.

1. Cac chuyén dong ciia may

Hinh 74: Céc chuyén dong clia may mai tron ngoai

Trdn Vin Khiém & Lé Vin Tién 113



May cat kim loai

Chuyén dong chinh ky hiéu 12 V duoc tinh bing [m/s] 12 chuyén dong quay
tron clia da mai.
Chuyén dong chay dao gom cdc chuyén dong sau:

- Chuyén dong chay dao vong: V, (m/s) la chuyén dong quay tron clia chi
tiet.

- Chuyén dong chay dao doc: S, (m/phiit) 12 chuyén dong di-vé clia ban
may mang phoi.

- Chuyén dong chay dao ngang hoic chuyén dong chay dao an sau: S,
(mm/hanh trinh) 12 chuyén dong ngang theo chu ky ctia d4 khi ban mdy thuc hién
mot hanh trinh don hodc mot hanh trinh kép. Chuyén dong chay dao ngang c6 thé
thuc hién lién tuc hay khong lién tuc. Lién tuc khi mai chi tiét c¢6 chiéu dai nhd
hon bé rong cua d4 mai, khong lién tuc khi mai chi tiét c¢é chiéu dai 16n hon bé
rong cua da mai.

- Khi mai c6n phéi quay ban mdy di mot géc bang véi goc con.

2. May mai tron ngoai 3151
a) Pac tinh k¥ thuat

- bong co dd mai c6: N =7 Kw, n = 1440 V/phuit.

- Bong co chay dao vong cua chi tiét c6: N = 0,8 Kw, n = 940 V/phuit.

- Céc xich chay dao khac thuc hién bang hé thong thuy luc.

b) So d6 dong

* Xich chuyén dong chinh

Chuyén dong chinh V clia d4 mai duoc thuc hién tir dong co dién, c6 N =
7Kw, n = 1440 V/phiit, qua puly dai truyén dén truc chinh mang da mai.

N=7 Kw
PC 2110 @ —>  NTr/chinh mang dd mai
n = 1440V/p @150

* Xich chay dao
- Xich chay dao vong ctia chi tiét
Puoc thuc hién tir dong co dién c6 N = 0,8 Kw, n = 940 V/phiit, qua bd puly
dai thang ba bac, qua puly det dén truc mang chi ti€t quay tron.

N=0,8 Kw
; 2@
——> N Vong quay chi tiét
n = 940V/p 215 0215
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- Xich chay dao doc va xich chay dao ngang dugc thuc hién bing hé thong
thuy luc.
IV. MAY MAI TRON TRONG

1. Pac diém

M4y mai tron trong 12 mdy dung dé mai 16 c¢6 dang tru hodc con, doi khi
ciing dung dé mai mat dau.

Puodng kinh 16n nhat cta 16 c¢6 thé gia cong trén loai may nay tir ¢25 dén
$800 mm, v6i do nhdm bé mat sau khi mai tinh dat dén cap 7 - 8.

Tuy thudc vao vi tri clia truc chinh, ngudi ta ¢6 thé phan may mai tron trong
thanh hai loai: mdy mai tron trong ngang va mdy mai tron trong ding.

2. Cac chuyén dong co ban cia may mai tron trong
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Hinh 75: Cac chuyén dong clia may mai tron trong

M4y mai tron trong gém cac chuyén dong:

- Chuyén dong chinh V 1a chuyén dong vong ctia d4 mai. Vi duong kinh 16
bi gii han, nén muo6n van toc cat dat dén khoang 50 m/s, thi s6 vong quay cua déa
mai phai dat d€n n = 24.000V/phit.

- Chuyén dong chay dao vong V, do phoi thuc hién hinh 75.a, hoic do d4
thuc hién vé6i chuyén dong quay hanh tinh xung quanh 16 cin gia cong hinh 75.b.
Trén co s& nay, ta phan biét hai phuong phap mai: mai khi chi ti€t quay va mai
khi chi ti€t ding yén v6i phuong phap nay da mai vira quay tron vira quay hanh
tinh xung quanh 16 can gia cong, thuong diung khi gia cong céc chi tiét c6 dudong
kinh 16 16n va khong doi xing.

- Chuyén dong chay dao doc: S, 1a chuyén dong thang di-vé do d4 mai
thuc hién.

- Chuyén dong chay dao ngang: S, la chuyén dong huéng kinh theo chu ky
cua u da mai.
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V.MAY MAI VO TAM (KHONG TAM)
1. Pac diém
M4y mai vo tam 1a loai may mai ding dé gia cong mat tru ngoai hodc mat
tru trong cua cac chi tiét khong st dung 16 dinh tam, trong diéu kién san xuat
hang loat va hang khai.
Gia cong duoc chi tiét hinh tru ¢6 dudng kinh khong ddi, tru ngén c6 go,
ngoai ra c6 thé mai duoc mat dinh hinh, mat con, xoan...
Nhugc diém: khé dam bao duge do dong tam giita mat 16 va mat tru ngoai.
Khong thé gia cong cdc bé mat tru ¢6 ranh doc truc.
2. Nguyén ly mai vo tam
C6 hai kiéu mai vo tAm: mai vo tAm mit tru ngodi va mai vo tAm mat tru
trong theo bé mat can mai.
a) Nguyén ly mai mat tru ngoai
Cau tao, hinh 76
- B4 mai hinh tru s6 1
- Banh dén s6 2
- Chi ti€t gia cong so 3
- Thanh ty s6 4
- Méng dan chi tiét s6 5

H,76: Nguyén ly mai v6 tam mat tru ngoai
ba dan khong c6 tac dung mai chi tiét, n6 chi ¢6 nhiém vu lam cho phoi
quay tron nho luc ma sét gitra hai mat da mai va da dan. Luc ma sat nay phai 16n
hon luc cat.

Thanh d& cin phai thay déi va diéu chinh dugc dé tranh cho chi tiét khong
bi ket. Tuy theo vat liéu cta chi ti€t, c6 thé sir dung thanh d& bang cdc vat liéu
khac nhau. D€ giam rung dong trong qud trinh mai, bé mit ty clia thanh d& cin
vét nghiéng vé phia d4 din mot géc tir 30 dén 40°. D€ tranh ket thi dudng tam cia
chi tiét gia cong can cao hon dudng tam ndi lién gitta hai tam d4 mai va da dan
mot khoang 1a: h = (0,15 - 0,25)d nhung khong dugc vugt qua 10 - 12 mm, (d 1a
duong kinh cua chi tiét gia cong).

Mai vo tam mat ngoai c6 ba phuong phap la: mai doc, mai ngang va mai véi
goi ty.

- Phuong phap mai doc: ngoai chuyén dong doc ctia chi tiét con c6 chuyén
dong chay dao doc theo chiéu truc. Binh din c6 dang yén ngua dé thuc hién
luong di dong doc truc cua chi tiét gia cong.
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- Phuong phdp mai ngang: ngoai chuyén dong vong cia chi tiét con c6
chuyén dong ngang chinh x4c clia d4 mai hoic da din theo huéng kinh, vuong
goc véi duong tam cua chi tiét.

- Phuong phap mai véi goi ty: day l1a phuong phap trung gian giita phuong
phdp mai doc va ngang, nhung chuyén dong doc truc s& bi goi ty khong ché, lic
d6 d4 dén roi ra xa so v6i d4 mai dé chi tiét roi khoi vi tri gia cong (dung dé mai
chi tiét c6 go).

b) Nguyén ly mai mat tru trong, hinh 77

-Conlandgso 1

- Con lan kep s6 2

- Chi tiét gia cong s6 3

- ba mai s6 4
-Pba dans6 5
Hinh 77: Nguyén Iy mai vo tam mat tru trong
Khi mai vo thm mat tru trong thi van t6c¢ ctiia phoi gan bang van toc cla da
dan, vi ma sét giita chiing 16n hon réat nhiéu ma sét gitra phoi va da mai.
Van toc da mai 16n hon van tdc da dan tir 75 dén 80 lan.
Dé dam bao do déng tam gifta mit trong va mit ngoai cla chi tiét gia cong
thi mét ngoi clia chi ti€t phai dugc gia cong true chinh xdc dé lam chuén.
Phuong phép mai nay hay dung dé mai céc chi tiét c6 thanh mong.
3. May mai vo tam kiéu 3180
a) Dic tinh ky thuat
- Cong suat dong co da mai: N = 14 Kw, n = 1450 V/phuit.
- C6 bo phan stra d4 mai va dd dan bang hé thong thuy luc.
- Chuyén dong ra vao ctia banh dan dung thuy luc.
b) So d6 dong
Xich téc do 12 chuyén dong vong clia dd mai duoc thuc hién tir dong co dén
truc chinh mang dd mai.

Xich truyén dong:
N=14 Kw
o Egg @ —> Npgm (VONg/phit)
n = 1450V/p

Chuyén dong quay cua banh dan, chuyén dong ctia co ciu stra dd dugc thuc
hién bang hé thong thuy luc, thong qua dong co bom dau c6 cong sudt N =
0,8Kw va s6 vong quay n = 1410V/phuit.
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Ngoai ra chuyén dong quay ctia banh dén c6 thé thuc hién bing dong co c6

N = 1Kw, n = 1410V/phit qua cap banh rang 12—; dén truc I, qua cap banh rang
thay thé % dén truc II qua bo truyén truc vit - banh vit, qua ly hop M,, qua bo

banh rang chéo % dén truc III truc cua banh dan.

Chuyén dong huéng kinh clia banh din thuc hién bang tay, qua vo ling My;.

Hinh 78: So d6 dong mdy mai vo tam kiéu 3180

VL. MAY MAI PHANG

1. bac diém

M4y mai phang 12 mdy ding dé gia cong tinh, cling nhu tho cdc mit phing
bing mit tru hodc mit ddu ctia d4 mai. O mdy mai phing, chi tiét gia cong dugc
c6 dinh trén ban mdy bang co hoc hay bing dién ti.

Ban mdy c6 thé 1a hinh chit nhat thuc hién chuyén dong thang di-vé, hoac
ban mdy c6 thé 1a hinh tron thuc hién chuyén dong chay dao vong.

M4y mai phang c6 thé dung trong san xuat don chiéc hodc san xudt hang
khoi. Do chinh x4c gia cong cé thé dat duoc £10um trén do dai 2000mm, &
nhiing chi tiét ngin c6 thé dat dugc +5um.
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Céc chuyén dong co ban clia mdy mai phang, hinh 79

¢/ Ban mdy d
Hinh 79: C4c chuyén dong co ban clia mdy mai phang

2. Phan loai may mai phang
Tuy thudc vao vi tri ctia truc chinh d4 mai, c6 thé phan chia may mai phing
thanh ba loai:
- May mai phang truc chinh ngang
- M4y mai phing truc chinh ding
- M4y mai phang dic biét.
2.1 May mai phang truc chinh nim ngang
M4y mai phang cé truc chinh nim ngang, c6 ban mdy hinh chit nhat 1a loai
mdy duogc ding rat rong rai dé gia cong mat phing bing mat tru ctia d4 mai. Pay
12 loai mdy c6 thé dam bao do chinh xdc gia cong cao, sit dung nhiéu trong sin
xuat dung cu...
2.2 May mai phang truc chinh thiang dimg
M4y mai phing c6 truc chinh thang diing c6 thé c6 ban mdy hinh chit nhat
hodc hinh tron, c6 thé dung dé mai tinh hodc mai tho chi tiét bing ca miat dau hay
mot phan mat dau cta ca dd mai. Cong sudlt mai clia cic loai mdy nay 16n hon rat
nhiéu so véi mdy mai phang truc chinh nim ngang. Pac biét & loai ban mdy tron
c6 thé dam béo gia cong lién tuc, do chinh x4c gia cong dé ddm béo, cao hon loai
mdy ¢6 ban mdy hinh chit nhat (vi khi dao chiéu ban mdy, anh huéng dén do
chinh xdc, nhat 1a ban may c6 kich thuéc 16n) hinh 80.

o A
3551

Hinh 80: C4c loai may mai phing truc chinh ding
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Trén mdy mai phang truc chinh ding, ngudi ta ding hai phuong phap mai
nhu sau:

Hinh 81: Phuong phdp mai phang véi truc chinh ding

Hinh 81.a biéu thi truc dd mai thing géc v6i bé mit ctia chi tiét gia cong. O
day, toan bo mat dau cua dd mai ti€p xdc v6i bé mit gia cong. VEt mai sé 1a
nhiing cung tron x&p chéo 1én nhau.

Hinh 81.b 1a trudng hop d4 mai nghiéng di mot géc o = (2 - 4%), ¢4 mai chi
ti€p xic mot phan v6i bé mat gia cong. VEt mai 1a nhitng cung tron. Phuong phap
mai nay c6 thé nang cao lugng an sau va luong chay dao doc.

Hau hét loai mdy mai phang truc chinh diing déu dung ban mdy bing nam
cham dién.

VII. MAY MAI CHUYEN DUNG

Mady mai chuyén ding, ding dé thuc hién cdc nguyén cong mai trén mot so
chi tiét nhat dinh. N6 ¢6 nhiéu loai nhu: may mai tho, mdy mai séng trugt, then
hoa, truc khuyu, ren, banh rang .v.v...

1. May mai tho

Dung dé gia cong tho mit ngoai cha nhitng chi tiét dic ¢ kich thudc 16n
nhu: than may, vo hop tdc do, than dong co .v.v...Hinh thanh mat nhan dau tién &
bén ngoai bang phuong phdp mai tho s& nhanh va tién loi hon ding phuong phap
phay. Dac biét khi gia cong cdc mat phang khong lién tuc (vi c6 16, c6 mat bich,
c6 ranh...) ding phuong phdp mai c6 thé gia cong duoc lién tuc véi luong an dao
va van toc chay dao 16n.

Vi gia cong tho nhiing chi ti€t 16n, nén banh
dd mai cua may mé\i tho thuong c6 kich thuée 16n Tam dem
va truc da mai dat nam ngang. Banh d4 mai thuong Chd bic bit
do nhiéu vién d4 mai hinh tru ghép thanh mot vong
tron trén mam cap dac biét, hinh 82.

Trén mam cap dac biét s6 1 1dp chat vong kep

s6 2 bang dai 6¢ s6 3. Gilta mam cdp va vong kep
16t tdim dém bang bia ciing. K& hd gitta vong kep va
dd mai dugc d6 ddy Iuu huynh, béac bit hodc chi...

Hinh 82: So d6 lap ghép
banh d4 mai tho
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2. May mai song truot

M4y mai song truot dung dé mai cidc mat phiang song truot clia mdy cong cu
bang mat diu cua banh da mai.

So véi phuong phdp cao, phuong phdp mai mat phiang clia song trugt s&
nhanh gip 3 - 4 1an, do song song clia mat phang s& biao dam hon va khong gap
trd ngai gi khi gia cong cdc song truot c6 do cing trén 200 HB.

M4y mai séng truot thuong dung 12 loai c6 u dd mai cé thé di dong dé gia
cong céc chi tiét ding yén. O nhiing mdy mai hién dai thudng c6 hai ddu d4 mai
chuyén dong doc lap nhau, c¢6 thé di dong theo chiéu dai va quay truc chinh
nghiéng v6i mot géc bat ky. Nhitng mdy nhu thé ¢6 thé gia cong cing mot ldc hai
mat phing clia song truot.

Ciing ¢6 may bé mit lam viéc ctia da mai 1a mat tru, nhung thong dung nhat
la mat dau va nhu th€ da mai thuong dung nhat la khi da mai hinh vai hoac hinh
dia.

3. May mai then hoa

Then hoa c6 nhiéu dang, nhung phé bién nhat 1a theo hoa hinh chit nhat.

Tuy thudc vao phuong phédp dinh vi then hoa s€ dung cac phuong phap mai khéc
nhau.

- Néu then hoa dinh vi bang duong kinh ngoai, thi mai dudng kinh ngoai

duoc ti€n hanh trén mdy mai tron ngoai.

- Néu dinh vi bang dudng kinh
trong va mat bén, thi mai dudong kinh
trong va mat bén cua then hoa dugc thuc
hién trén may mai chuyén dung.

Phuong phdp mai then hoa trén
mdy mai chuyén diung dugc trinh bay
nhu sau, hinh 83.

Hinh 83.a 1a phuong phap mai dong
thoi ddy ranh va mat bén cua then. Véi
phuong phap nay, may phai c¢6 co ciu
chép hinh dé stra dd. Phuong phép nay c6
niang suét cao va dung trong trudng hop dinh vi bang duong kinh trong.

Hinh 83: Cic phuong phdp mai then hoa

Hinh 83.b la phuong phap dung ba d4 mai, né c6 do chinh xdc cao, nang
sudt kém hon trudng hop a, nhung uu diém ctia n6 1a c6 thé dung cic loai d4 khac
nhau dé mai ddy ranh va mit bén.

Hinh 83.c,d la phuong phap mai riéng 1é diy va mat bén. Nang suat clia nd
thap va phai diéu chinh lai mdy khi mai tir mat bén sang ddy ranh, hoac phai dung
hai may.
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4. May mai sac

Mady mai sic ding dé mai sic dung cu cét trong san xuét hang khoi, & nha
mdy san xudt dung cu cét ca trong san xuat don chié€c & c4c phan xuong dung cu cit.

Tuy thudc vao cong dung, may mai sic c6 thé phan thanh hai loai: may mai
sdc van nang va may mai sic chuyén ding.

Hinh ddng chung cia mdy mai sic van nang, hinh 84

5oA 4 4 6

1 - Than may

2 - Ban may

3 - bau da mai
4 - ba mai

5,6 - Do ga chi tiét

7 - Vo lang ban mdy ngang
8 - Vo lang ban may doc

9 - Vo lang nang ha dau da
Hinh 84: Hinh déng chung ctia may mai sic

5. May mai doa

Mai doa thudng dé gia cong 16 tru c¢é dudng kinh tir 8 - 1500 mm. Trong
thoi gian gin day con ding mai doa dé gia cong mat tru ngoai, tham chi ca 16
con.

M4y mai doa chang nhitng dat dugc do béng bé mat cao ma con c6 thé hiéu
chinh sai s6 kich thuéc nhu: khir do con, do 6 van...

Mai doa dugc thuc hién nho ddu mai doa c6 cac phién da ché tao tir cac loai
bot mai tiép xiic v6i bé mat gia cong. Keét cau dau mai doa duoc thé hién nhu sau:

SN

SRR

Hinh 85: So d6 ddu mai doa va chuyén dong clia né
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Pau mai doa gom nhiing phién dd mai s6 1 lap trén cdc ranh doc truc &
mat dau da mai s6 2. Cac phién da mai nhan lugng di dong huéng kinh mot cach
tu dong nho cdc mat con s6 3 va so 4 1ap trén truc s6 5 bang ren. Dau mai doa vira
thuc hién chuyén dong vong V, vira thuc hién chuyén dong thang di-vé S, khi chi
tiét gia cong diing yén. Sau moi hanh trinh kép, truc s6 5 quay, dua hai mat con
gan lai, ngi bung cac phién d4 mai s6 1 theo hudng kinh qua cac chét s6 6 thuc
hién lugng chay dao huéng kinh S,. O nhiéu mdy, truc s6 5 chuyén dong lén
xuong bang dau ép dé€ thuc hién chuyén dong chay dao huéng kinh S,.

Hinh 85.b mo6 td chuyén dong clia may mai doa trong mot chu ky di-vé.
Khéi ddu ciia chuyén dong tinh tién S,, phién dd4 mai nam & vi tri s6 1. Cudi hanh
trinh di xuéng, dd mai & vi tri s6 II va cudi hanh trinh di-vé 14n thi nhét, dd mai
nam & vi tri s6 III v6i géc cat nhau cua quy dao 1a 2o

Dé 16 gia cong khong c6 dang hinh tang trong, khéi dau va cudi hanh trinh,
phién da cin vugt ra ngoai miéng 16 mot doan L va quay qué vi tri ban dau mot
doan m chu vi.

Do cdc phién da ch€ tao tir nhitng loai bot mai hat min va ¢6 chuyén dong
twong doi véi chi tiét gia cong phic tap, nén mai doa vira tang dugc do bong vira
khac phuc dugc sai s6 kich thuGe ctia bé mat gia cong.

S6 luong phién da dugc dung trén dau mai doa tir 3 - 12 phién. Ty 1¢ giita
van toc quay va tinh tién ctia da dung tir % dén % Van toc tinh ti€n cang nho,

do bong cang cao. Van toc mai doa nho hon van té¢c mai thuong tir 50 dén 100
lan, ap suat tai mat mai ciing chi c6 tir 2 - 6 bar. Do d6 nhiét san ra trong khi mai
tuong doi thap, tao diéu kién thuan 1oi dé nang cao do béng bé miit.

Dung dich 1am nguoi khi mai doa la 10% dau nhon, tron véi dau hoa, nude
hodc xa phong.

M4y mai doa c6 thé c6 loai diing hoidc ngang, va c6 loai mot truc hodc nhiéu
truc.

6. May mai nghién

Mdy mai nghién la loai may
ding dé 14y di mot 16n kim loai
mong trén bé mat chi tiét gia cong,

nho bot mai min tron véi dau thanh
dang nhao, ti€p xdc v6i bé mat gia
cong bang cac dia nghién.

Pia nghién dugc lam bang
gang, thép, dong hoac gob
ciing.v.v.... Bot mai thuong dung la
bot kim cuong, korun (Al,05), oOxit
sat (Fe,05), oxit crom (Cr,0,)...

220

Hinh 86: So d6 nguyén 1y mai nghién
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Két clu mai nghién, hinh 86 gém c6: dia nghién s6 1 va s6 2. DPia nghién 1
va 2 quay dong tam quanh tam 0, véi chiéu quay nguoc nhau va van toc khac
nhau. Giita hai dia nghién dat dia phan ly s6 3 dé giit chi tiét gia cong. Dia nay
quay quanh tam 0, vd nhan chuyén dong thang di-vé S tit ngudn truyén dong
khac. Chi tiét gia cong sO 4 lan tu do trong cac ranh cua dia phan ly. Truc cla cac
ranh tao thanh véi dudng kinh dia mot géc o = 5 - 30°. Nho ¢6 do léch tam e va
goc o, quy dao cua chi tiét gia cong trong qua trinh mai trd thanh phic tap khong
14p lai, hinh 15.c, dam bao mai mon déu, c6 thé dat dugc do béng bé mat cao. Chi
tiét gia cong trudc khi dem mai nghién, cAn duoc gia cong chinh xdc. Luong du
dé mai nghién rit bé 0,005 - 0,02 mm, nén mai nghién khong khic phuc dugc cdc
sai s0 vé do con, do ovan...

M4y mai nghién cé thé gia cong mit ngodi, mat trong va ca mat phang.
Trén co s& dé ta c6 may mai nghién mat tru ngodi, mat tru trong va mat phing.
DPing vé mit sir dung, c6 thé phan thanh m4dy mai nghién van niang hoic mdy mai
nghién chuyén diing (mdy nghién truc khuyu, truc cam, calip...)

7. May mai siéu tinh

Mai siéu tinh 1a phuong phdp gia cong cho do bong bé mat cao nhit. N6 cé
thé dung dé gia cong mat tru ngoai, mat tru trong, con, phang va ca mat dau.

Dic diém mai siéu tinh gin giong v6i mai doa, nhung véi lugng du nhd hon
0,002 - 0,02 mm, phién mai c6 do hat nh6 hon va ¢6 nhiéu chuyén dong hon, van
toc cat, dp sudt bé mat gia cong va nhiét do trén bé mat gia cong nho hon. BE mat
chi tiét truéc khi mai siéu tinh cin phai gia cong trudc dé dat duoc cap 8-9.

Hinh 87: So d6 nguyén 1y mai siéu tinh

Hinh 87.a 1a so d6 mai siéu tinh mat ngoai, chi tiét gia cong s6 1 dugc ga
trén hai miii tam va thuc hién chuyén dong chinh V nhu trén mdy tién, con phién
d4 mai so 2 thuc hién dao dong f va di dong thang di-vé S, tuong tine v&i chiéu
dai gia cong. Chuyén dong chinh thudng dung: V = 2 - 20m/ph, tan s_ of dong
ctia phién da mai: f = 500 - 1800/phit va luong di dong doc: S, = 0,1 - 0,15
mm/Vg.

Hinh 87.b 1a so d6 nguyén 1y mai siéu tinh 16, chi tiét gia cong sd 1 thuc
hién chuyén dong vong V, dd mai s6 2 thuc hién dao dong f va chuyén dong doc
di-vé€ S,. D4 mai luon ti€p xic v6i bé mat gia cong nhd 10 xo O 3.
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Hinh 87.c 1 so d6 mai siéu tinh mat phang, chi tiét gia cong s6 1 va dd mai
s6 2 thuc hién chuyén dong vong V va dao dong f nho truc 6ng léch tam.
Thoi gian gia cong tu 12 - 25 gidy. Dung dich lam ngu6i khi mai siéu tinh la
hén hop dau hoa 90 - 95% va dau nhon 5 - 10%.
Tuy thudc vao pham vi sit dung, may mai siéu tinh c6 thé phan thanh hai
loai: may dung chung va mdy chuyén dung.
- M4y mai siéu tinh dung chung c6 loai gia cong gitta hai miii tam, c6 loai
gia cong khong tam va gia cong mat dau.
- M4y mai siéu tinh chuyén dung dé gia cong truc khuyu, ranh vong bi....
TAt ca cac loai mdy nay déu c6 thé c6 mot truc chinh hodc nhiéu truc
chinh mang d4 mai.

Cau hoi:
. Cong dung va phuong phdp phan loai mdy mai.
.Néu dic diém va céc chuyén dong co ban clia may mai tron ngoai.
.Néu dic diém va cdc chuyén dong co ban clia mdy mai tron trong.

.Néu dac diém va cac chuyén dong co ban clia mdy mai mat phang.

1
2
3
4
5. Trinh bay nguyén ly mai vo tAm mat tru ngoai va mat tru trong.
6. Ccac phuong phdp mai truc then hoa.

7. Cong dung va nguyén ly hoat dong cua may mai doa.

8. Cong dung va nguyén 1y hoat dong clia mdy mai nghién.

9

. Cong dung va nguyén ly hoat dong ctia may mai siéu tinh.
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CHUONG 8: MAY GIA CONG BANH RANG

Banh rang 1a chi tiét truyén dong quan trong, c6 dang rang phd bién nhat 1a
duong than khai. Kich thudc cta n6 ciing rat khac nhau:

- Modul (ky hiéu la: m) va m = 0,5 - 100 mm

- Buong kinh (ky hiéu la: D) va D =0,5 - 12000mm

- S6 rang cta banh rang (ky hiéu la: Z) va  Z =6 - 1000 rang.
Hinh déng ctia n6 c6 hai loai chinh:

- Banh rang hinh tru: c6 rang thang, rang xoan, rang chit V...

- Bénh rang hinh con: c6 rang thang, ring xodn, ring cong

Ngoai ra con c6: truc vit - banh vit.

Dé gia cong cdc loai banh rang trén, ngudi ta ding nhiéu phuong phédp va
nhiéu loai may khéc nhau.

I. PHUONG PHAP GIA CONG BANH RANG

Bénh rang thuong dugc gia cong bang phuong phap: Bao, phay, truét. Ngoai
ra con c6 thé gia cong bing phuong phép ép, diic hodc cdn nguodi, cdn nong.

Hién nay trong cdc nha may co khi déu ding mdy chuyén dung dé gia cong
banh rang. Cac phuong phap trén chi dung trong nhitng nha may nho, khong c6
mady cit rang chuyén dung. Phuong phdp cdn 13 phuong phdp gia cong hién dai.

Ding vé mit nguyén ly hinh thanh bé mat cta rang ¢6 hai phuong phap co
ban nhat dé gia cong banh rang:

- Phuong phép chép hinh (hay con goi la phuong phap dinh hinh)
- Phuong phédp bao hinh.

1. Phuong phap chép hinh

Phuong phédp chép hinh 1a phuong phép tao nén hinh ddng bé mat cta rang
bing céch sao lai hinh ddng rang ctia dao cét, hoac clia bé mat mau.

Vi du: Phay bang dao phay dia modul, dao phay ngén modul, hoac bao theo
mau, hinh 88.

Hinh 88: So do gia cong banh Irang béang phuong phap chép hinh

Uu diém cta phuong phdp nay la khong cdn mdy chuyén dung, dao phay
modul dé ché tao.
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Nhuoc diém
- Nang sudt thap, vi ton thoi gian phan do, ton thoi gian dé dao tr& vé vi tri
ban dau, gia cong ting rang mot...
- Can nhiéu dao phay modul, vi mbi modul can phai c6 it nhat tir 8 - 16
dao phay modul khdc nhau tuy theo s6 rang cta banh rang can cat.
- Khi dung dao phay dia tiéu chuin dé cat banh rang xoan thi hinh ding
ctia rang bi sai léch phan nao.
2. Phuong phap bao hinh
Phuong phdp bao hinh 1a phuong phdp tao nén hinh dang bé mat cla rang
bing cach lap lai (bit chu6c) chuyén dong tuong doi clia hai bo phan ian khép
nhau nhu chuyén dong ctia hai banh ring, clia thanh ring - banh riang, chuyén
dong truc vit - banh vit. Néu mot bo phan c¢6 nhitng 1udi cét (dong vai tro 1a dao
cit) thi trong quéa trinh chuyén dong tuong d6i sé tao nén hinh dang cuia rang & bo
phan kia (dong vai tro 1a banh rang can gia cong). Noi cach khac, 1a lugi dao sé
v€ trong khong gian hinh dang rang clia mot banh rang, hay mot thanh rang nao
d6 goi 12 banh rang sinh hay thanh rang sinh. Két qua ctia chuyén dong giita hai
chi tiét 1a cat dugc céc rang & trén phoi, hinh ddng cla rang 1a nhitng vi tri bao
hinh k€ ti€p nhau cta ludi dao.
Nhitng vi tri k€ ti€p nhau ctia lugi dao phay cé dang thing, tao nén hinh bao
than khai cta rang. Cdc vi tri di dong 1, 2, 3, 4 cua ludi cét, tuong ung vé6i 16p
kim loai dugc 14y di tir chi tiét gia cong dé hinh thanh dang rang, hinh 89.

Hinh 89: So d6 phuong phép bao hinh

Uu diém cta phuong phép nay so v6i phuong phdp chép hinh la:
- Nang suat cao hon, do chinh xac cao hon
- Trinh do tu dong cao
- Mot con dao c6 modul nhat dinh, c6 thé cat duoc nhiéu banh ring cling
modul véi s6 rang bat ky.
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II. PHAN LOAI MAY GIA CONG BANH RANG
C6 thé phan loai theo céc nguyén tic sau day:
1. Phan theo cong dung
- M4y gia cong banh rang tru c6 riang thang, ring xoan va rang chit vé (V)
- M4y gia cong banh rang con c6 rang thang va rang xoan.
- Mdy gia cong banh vit, thanh rang.
2. Phan theo dang gia cong
- M4y phay rang
- May lan rang
- Mdy xoc rang
- May bao rang
- May tru6t rang
- M4y mai rang
3. Phan theo dac diém banh rang
- M4y gia cong banh rang tru
- Mdy gia cong banh rang con
- M4y gia cong béanh vit.
III. MAY GIA CONG BANH RANG TRU
Tuong tng v6i hai phuong phdp gia cong, may gia cong banh rang cling c6
hai loai chinh: may chép hinh va mdy bao hinh. Nguyén ly lam viéc cua hai loai
may nay dugc trinh bay nhu sau:
1. Nguyén ly lam viéc cua may
1.1 May chép hinh
Mady chép hinh thudong dung dao phay dia hay dao phay ngén dinh hinh.
dudng sinh cta ludi dao cét nay s€ trung v6i dudng sinh clia dang rang. Vi thé,
két ciu dong hoc clia mdy sé& don gian. Chuyén dong clia may 1a nhitng nhém
chuyén dong tao hinh don gian dé€ hinh thanh dang rang trén chiéu dai. Dang ring
do dao cat hinh thanh, nén chuyén dong chinh Ia chuyén dong vong ctia dao va
phoi bao gio ciing phai c6 chuyén dong riéng ré.
Dé c6 thé hinh thanh dang ring trén su6t chiéu dai clia rang, dao hoic phoi
& loai may nay phai thuc hién chuyén dong chay dao tinh tién. May 1am viéc theo
nguyén ly nay dugc goi la may phay rang.
So d6 hinh 90, dong co dién DCI dat trén truc u chinh thuc hién chuyén
dong chinh V. Dong co II thuc hién chuyén dong chay dao S dé cét suot chiéu dai
rang. Pong co III s€ thuc hién phan do ctia phoi cé chu ky.
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Hinh 90: So d6 két cu dong hoc ciia may phay rang
1.2 May bao hinh

Muon hinh thanh dang rang cla banh rang tru bang phuong phép bao hinh,
mdy phai thuc hién chuyén dong twong doi giita dao va phoi, hinh 91.

(a)

Hinh 91: Nguyén ly lam viéc ciia may bao hinh

Né&u thanh rang s6 1 dong vai tro ctia dao va banh rang s6 2 dong vai tro cua
phoi, hinh 4.a, thi mdy can phai truyén cho thanh ring s6 1 mot chuyén dong
twong doi véi phoi s6 2. Dang rang duoc hinh thanh nhu vay, chinh la bao hinh
clia cic dudng sinh clia thanh rang. Chuyén dong hinh thanh dang ring nay la
chuyén dong lan phic tap goi 12 chuyén dong bao hinh. N6 gém hai chuyén dong
thanh phan: chuyén dong vong Q va chuyén dong thang T ctia phoi hodc chuyén
dong vong Q ctia phoi va chuyén dong thang T ctia dao. C4 hai phuong 4n: phoi
va dao thuc hién chuyén dong thang T déu Iam cho két cdu mdy phtc tap. Vi vay,
can bién chuyén dong thang T thanh chuyén dong vong Q, ctia dao.

Néu thanh rang dat trén bé mat hinh tru sao cho dang sinh nim trén dudng
xo0an 6c, thi thanh ring s& bién thanh dao phay lan truc vit hinh 4.b, va chuyén
dong tao hinh s& gom chuyén dong vong Q, ctia dao va chuyén dong vong Q cla
phoi. Mdy lam viéc theo nguyén ly truyén dong nay goi 1a mdy lan rang.

Né&u duong kinh chia rang 16n vo han ctua thanh rang dugc giéi han, thi
thanh rang s€ bién thanh banh rang. Khi d6, chuyén dong tao hinh s& gém chuyén
dong vong Q, chia dao va Q clia phoi, hinh 4.c. Trong trudng hop nay cé thé ding
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dé cét rang trong. Mdy 1am viéc theo nguyén tic ndy goi 1a may xoc rang. Ca ba
truong hop trén déu c6 chuyén dong thang T, dé gia cong toan bo chiéu dai rang.

Cic loai mdy néi trén thudng khong cé chuyén dong phan do riéng 1é.
Chuyén dong chinh c6 thé 1a don gian, cling ¢4 thé 1a phic tap.

2. May phay lan rang

2.1 Pac diém

My lan rang dung dé phay rang tru rang thiang, rang xoan va banh vit trong
diéu kién san xudt hang loat va hang khoi. May cé do chinh xdc thong thuong,
dam bao gia cong banh rang c6 do chinh xac cap 7 - 8. Do van nang va do cing
vitng cia may kha cao, dam bao chu ky lam viéc tu dong v6i phuong phap phay
huéng kinh, phay thuan va phay nghich.

o}
3

]
0 |

Q =
—/ /]

1 3 2

Hinh 92: Hinh ddng chung cua mdy phay lan rang

Trén hinh 92, than may s6 1 lap ban trugt s6 2 mang ban mdy s6 3. Ban
truot c6 thé di dong trén song trugt ctia than mdy theo chiéu huéng kinh. Con ban
mdy c6 thé quay quanh truc thing ding trén séng truot vong. Bén trdi than mdy
14p tru trudc co dinh s6 4. Trén song truot ding cta tru trude dat ban mdy s6 5 voi
d4u dao s6 6. Do ban dao hinh tron, nén dao phay cuing véi ban dao c¢6 thé diéu
chinh v6i mot géc nhat dinh. Bén phai than mdy lap tru sau s6 7. Trén song truot
diing ctia né dit gia do s6 8 dé giit chat phan trén clia truc ga chi tiét gia cong.

So d6 két ciu dong hoc dién hinh clia mdy phay lan rang gia cong banh rang
tru dugc trinh bay trén hinh 93.

Trdn Vin Khiém & Lé Van Tién 130



May cat kim loai

PC Vo
vanyl L Phoi é
1 \%
1 ey,
Da \—/I ig
I
sl
Iy
a2

Hinh 93: So d6 két cau dong hoc ciia mdy phay lan rang

Chuyén dong chinh ctia dao lan do hop téc do thuc hién tir dong co dién.
Moi lién hé giita chuyén dong vong clia dao lan va chuyén dong vong cuia phoi
duoc thuc hién nho chac diéu chinh iy qua co cau vi sai (VS). M6i quan hé gitta
chuyén dong thang cta dao lan va chuyén dong vong clia phoi, dugc thuc hién
nho chac diéu chinh iy. Thuc hién chuyén dong tinh tién ctia ban dao nhd chac
diéu chinh iq.

2.2 Phuong phap gia cong rang trén may lan rang

Nguyén 1y cét cia mdy lan rang 1a 1ap lai chuyén dong ctia co cau truc vit -
banh vit, trong d6 dao lan (truc vit) déng vai trd chi dong, va phoi (banh vit)
dong vai tro bi dong.

a) Cit banh rang tru rang thing

Khi cat banh rang tru rang thang, dao lan thuc hién chuyén dong chinh quay
trron V, dong thoi thuc hién chuyén dong chay dao thang ding S dé cat hét chiéu
dai rang. Phoi thuc hién chuyén
dong quay tron, tic 1a chuyén

NN P
dong phan do lién tuc Vy,. B e
Dé 1udi dao phay luon triing
vGi hudng ctuia banh rang, ta phai ol

quay truc dao léch khoi vi tri /"’ ! \ b/ Dao xoan trai
niam ngang mot goc o, tic 1a goc i SRR '

) i héi

a/ Dao xodn phai

=

nang ctia dudng xoan dao lan. \

Trong phuong phip gia _6 1) s
cong nay, & vong quay tha nhat

cta phoi, dao da bat ddu cat tat
ca cac ranh rang véi toan bo
chiéu sau rang. & nhitng vong quay k€ ti€p ctia phoi, dao lan luot di dong véi
luong chay dao S, dé hinh thanh toan bo dang riang trén suét chiéu dai cla rang.

Hinh 94: So d6 g4 dit dao

Muén thuc hién luong nguyén 1y chép lai chuyén dong ctia co ciu truc vit-
banh vit, lugng di dong tinh toan gitta dao va phoi phai la:
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Dao phay lan khi quay 1 vong thi phoi phai quay g vong.

Trong do:
- K - 12 s6 dau moi cua dao lan,
- Z - 12 s6 rang cla banh rang can cat.

Khi gia cong, dao lan c6 thé di dong xudng hodc di dong lén. Di dong
xuong goi la phay nghich, di dong 1én goi 1a phay thuan. Khi dung phuong phap
phay thuén, c6 thé tang van toc cét lén 20 - 25 % so vdi phay nghich.

* Cac chuyén dong co ban clia mdy khi cit banh rang thiang

Dé gia cong dang rang than khai, thi dao va phoi phai tao thanh cip chuyén
dong an khép: truc vit - banh vit, hinh 95.

Gia su:

T,

Truc vit ¢c6 k didu moi, banh rang (?2/—
can gia cong c6 Z rang, thi khi truc vit Q ‘
quay di duoc % vong thi banh rang ciing O

5. ) | / Dao phay
phai quay duoc % vong, chuyén dong nay : lT truc vit
, Phoi i ’

dugc goi 1a chuyén dong bao hinh. :

Muon gia cong hét chiéu dai rang !
thi dao phai thuc hién chuyén dong tinh |
tién T; goi la chuyén dong chay dao doc. Hinh 95: Céc chuyén dong khi cét

Chuyén dong tinh tién ngang T, 1a banh rang try rang thang

dé cat hét chiéu cao rang (h), goi la
chuyén dong chay dao huéng kinh.

b) Cat banh rang tru rang xoan (nghiéng)

Nhu ta da biét trong truong hop cit rang thang: khi lan rang, cic ring cla
dao lan phai nam trang véi ranh rang cta banh rang can gia cong. Trong trudng
hop cét banh rang tru rang xoan (nghiéng) ciing phai dam bao moi lién hé nay,
tifc 12 truc ctia dao can phai quay di mot goc tuong tng véi géc xoan clia rang.

Khi cat rang xoan can lap truc cta dao lan léch véi dudng nim ngang mot
gocy vay=pta.

Néu chiéu xoadn cua duong ren dao lan va chiéu xodn cta rang dugc cat
cung chiéu nhau thi dung dau trir (-).

Néu chiéu xoédn cua duong ren dao lan va chiéu xodn cta rang dugc cat
nguoc chiéu nhau thi dung dau cong (+).

Trong do: B - 1a g6c nghiéng cuia rang xodn trén phoi

o - 12 géc nang ctia dudng xoan dao lan.
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Hinh 96: Vi tri tuong d6i ctia dao va phoi khi cét rang xodn

Trong ca hai trudng hop trén dao lan (cling nhu rang ctia banh rang) déu cé
thé 1a xoén trai hay xoan phai. Trong trudng hop dao va phoi ¢6 ranh xodn cling
huéng s€ nang cao do chinh xac gia cong hon.

Cac chuyén dong chi yéu 1a chuyén dong chinh quay tron V cta dao va
chuyén dong chay dao thiang ding S, clia ban dao. Ngoai chuyén dong phan do
lién tuc Vp, phoi con thuc hién chuyén dong phu thém goi 1a chuyén dong vi sai
(Vys).

Ta goi dao lan c6 s6 didu méi 1a k, luong chay dao thang ditng clia dao khi
dao quay mot vong 1a: S; (mm/Ivong dao). Vi lugng chay dao c6 chiéu thang
diing ma rang can cat lai ¢6 ranh xo0an, nén khi dao quay mot vong, lugng chay
dao S, khong triing vé6i rang & diém C ma 13 & diém B, hinh 96.a. Nhung ring
xodn chi ¢6 thé dugc tao thanh khi dao luon triing vé6i ranh rang. Diéu kién nay c6
thé thuc hién vdi ba trudng hop sau:

- Phoi phai thuc hién chuyén dong phu thém tuong ing véi cung: BV.

- Dao can thuc hién thém chuyén dong ngang twong ting vé6i cung: BC.

- Huéng chuyén dong chay dao cua dao, can phai tring v6i huéng nghiéng
ctia ranh theo duong: AC.

Truong hop hai va ba s& dan dén co cu mdy phic tap nén trong thuc té,
ngudi ta dung trudong hgp thit nhét tic 1a ngoai chuyén dong phan do lién tuc,
phoi con phai thuc hién chuyén dong phu thém. Chuyén dong phu thém nay goi
12 chuyén dong vi sai. (& trudng hop cit ranh thing B = 0, tiic 12 huéng chay triing
v6i huéng clia ring nén khong can chuyén dong phu thém cta phoi).

Chuyén dong vong phu thém nay clia phoi bang: g—i vong. Trong do6: d 1a
duong kinh chia rang cua phoi.

Néu ta khai trién vong tron chia ring clia banh rang xoén can cit ta c6 so do
nhu hinh 96.c.

Tir hai tam gidc dong dang ABC va OBC ta c6: % =5
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T day ta c6 thé tinh dugc chuyén dong phu thém cung BC, phu thuoc vao
luong chay dao S, va budc xoan T cua rang can thiét cat.

Tém lai muén hinh thanh rang xoan, khau chap hanh clia mdy lan rang phai
thuc hién hai chuyén dong téng hop:

Mot 1a: Chuyén dong dé hinh thanh dang than khai cla rang (chuyén dong
phan do lién tuc) V, v6i luong di dong tinh toan 1a: Dao lan quay 1 vong dén phoi
quay % vong.

Hai la: Chuyén dong dé hinh thanh dudng xoan 6¢ (chuyén dong vi sai) Vys,
v6i lugng di dong tinh todn:

+/S,; (mm/1v/dao) lugng chay dao thang diing 5 T vong quay cua phoi

+/Mot vong quay cua dao.

Hué6ng cta chuyén dong vi sai 1a 1am thé ndo dé chiéu xoén clia dao triing
v6i huéng chay dao S,, tic 12 phai dua diém C trung vé6i B. Cho nén, trong trudng
hop huéng xoédn ctia dao va phoi cing chiéu thi huéng chuyén dong vi sai cling
cung chiéu véi chuyén dong phan do, hinh 96.a. Néu hudng xoédn ctia dao va phoi
trai chiéu thi huéng clia chuyén dong vi sai ngugc chiéu véi huéng chuyén dong
phan do, hinh 96.b. Téng cong hai chuyén dong trén ta co:

- Néu huéng xodn ctia dao va phoi ciing chiéu, thi khi dao quay 1 vong
. . k S <
phoi phai quay /Z + % vong.
- Néu hudéng xodn ctia dao va phoi ngugc chiéu, thi khi dao quay 1 vong
Ny k/ S N
phoi phai quay /Z % vong.
Viét duéi dang tong quat 1a:
1 vong cua dao dén % + S% vong quay cua phoi.

Trong cic lugng di dong tinh todn trén c6 S, 1a lugng chay dao thang diing
tinh biang mm, khi dao phay quay mot vong (mm/1vongdao). Diéu nay khi tinh
todn di€u chinh ¢6 khé khan. Ding vé mat cong nghé, lugng chay dao cta dao
lan dugc tinh bang mm, khi phoi quay 1 vong. Do d6, ngudi ta thudong 14y quan
hé diéu chinh cat banh rang xoan khi phoi quay mot vong.

Néu goi luong chay dao thang ding ctia dao 1an khi phoi quay mot vong 1a:
S, (mm/1vong phoi), thi khi dao di dong hét budc xoan T, ban mdy mang phoi
quay s€ %] vong. Néu cat rang thang, thi trong thoi gian nay dao quay %1 . %

vong. Con néu cét rang xoén, thi phoi phai quay thém (hoac bét) 1 vong dé dao
di dong hét budc xoan T. Khi phoi b6t hay thém 1 vong, tiic 1a dao phai giam
hodc tang mot dai luong % . Do dé, luong di dong tinh todn gitra phoi va dao khi
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cat rang xodn rang trong trudng hop nay la: % vong quay cua phoi dén
1

% | % + % vong quay ctia dao.

Dé dai luong di dong tinh todn duoc x4c dinh trén 1 vong quay ctia phoi, ta

nhan hai vé€ ctia phuong trinh trén véi dai lugng: S% ta co:

1 vong cua phoi dén: % + %S% = %(li S%) vong quay cua dao.
Nhu vay khi phoi quay 1 vong, dao thuc hién chuyén dong phu thém

+ %S% vong.
- Dung dau trir (-) khi huéng xoan ctia phoi va dao cling chiéu.
- Diing d4u cong (+) khi huéng xoan clia phoi va dao nguoc chiéu.
Truong hop phay thuan, thi cac dau trén dung nguoc lai.
* Cac chuyén dong co ban ctia mdy khi cét banh rang nghiéng
Cé4c chuyén dong giong nhu gia cong banh rang tru rang thing, nhung phai
thém chuyén dong tao ra duong nghiéng clia rang.
Khi gia cong rang thang dao tinh
tién thang diing theo T; mot doan Si 1a
s& gia cong duoc doan ring thang tir vi
tri s6 1 dén vi tri s6 2, nhung khi gia
cong banh rang nghiéng phoi phai c6
thém chuyén dong quay Qs. Phoi hop
gitta Qs va T, sao cho téng hop hai .
chuyén dong nay dao cit duoc doan tit  Phoi — | [
diém 1 dén diém 2.

Tinh toan moi quan hé nhu sau:

- Phoi quay thém Qs dugc mot
gbc 1a ai, thi dao tinh tién theo T; dugc
doan Si tir vi tri 1 dén vi tri 2, mdy cat banh rang xoan

Hinh 97: C4c chuyén dong co ban cla

- Vay khi phoi quay thém Qs dugc mot goc 1a téng: Xai = 1 vong phoi,
dao tinh ti€n theo T; dugc doan 1a XSi = T (v6i T 1a budc xoan cla rang).
- Chuyén dong Qs duoc goi 1a chuyén dong vi sai.
c¢) Cat banh vit
Trén mdy lan rang ciing c6 thé céit banh vit bing dao phay lin c6 dudng
kinh chia rang bang véi dudng kinh chia rang cua truc vit s& an khép véi banh vit.
Cat rang banh vit ¢6 hai phuong phép: phuong phap huéng kinh va phuong
phép ti€p tuyén.
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Hinh 98: So d6 cdc phuong phdp cét banh vit

* Phuong phdp huéng kinh, hinh 98.a

V6i phuong phép nay thi dao lan thuc hién chuyén dong chinh 1a quay tron
V. Phoi thuc hién chuyén dong phan do quay tron Vi dong thoi thuc hién chuyén
dong chay dao hudng kinh S, (chuyén dong chay dao huéng kinh c6 mdy do dao
thuc hién).

Khi cét banh vit bing phuong phdp huéng kinh, truc ctia dao lin dat ndm
ngang va chuyén dong huéng kinh ctia phoi sé thuc hién cho dén lic cit xong
chiéu sau chan rang.

Luong di dong tinh toan khi cdt banh vit 1a: 1 vong quay cta dao dén %
vong quay cua phoi.

Nhugc diém ctia phuong phdp huéng kinh 1a céc rang giita ctia dao lan chiu
tai trong nhiéu hon céc rang & hai dau. Do d6 do mon khong déu va c6 khi khong
dam béao do chinh xdc. Uu diém co ban cta phuong phép nay 1a nang sudt cao.

* Phuong phép ti€p tuyén, hinh 98.b

Phuong phap tiép tuyén ngudi ta dung dao lan hinh con dé cét banh vit.

Trong sudt qu4 trinh cit, khoang céch a giita dao va phoi khong déi. Dao lan
ngodi chuyén dong chinh V, con thuc hién chuyén dong chay dao huéng truc S;.
Khi dao thuc hién xong luong chay dao hudng truc thi dong thoi cling cit xong
tit ca cdc rang cta banh vit. Phoi thuc hién chuyén dong phan do lién tuc.

Dao lan hinh con lam viéc trén sudt chiéu dai ciia né. Do d6, do mon déu,
va do chinh xac cta banh vit cat dugc cao hon phuong phap hudng kinh, nhung
nang sudt thap hon, nén rat it dung trong san xuit hang loat.

Cat banh vit v6i phuong phap ti€p tuyén, can phai c6 mot ban dao dac biét
dé thuc hién lugng chay dao huéng truc. Khi gia cong can phai thay ddu dao dac
biét nay vao mdy.

Trong san xudt don chi€c, ngudi ta con ding dao phay bay dé cit banh vit
theo so d6 hinh 98.c.

Dao phay bay khong c¢6 gi khéac hon 1a dao lan ¢6 mot 1udi cat, nhung ré hon
dao lan rat nhiéu. Do d6, viéc diéu chinh mdy dé cit bing dao bay giong nhu dao
lan.
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Nhugce diém cua cdch gia cong nay 12 lau va rang vit cat dugc khong that
chinh xac.
2.3 May phay lan rang kiéu 5/32
a) Dac tinh k¥ thuat
- Modul 16n nhat c6 thé gia cong dugc: m,,, = 6mm
- Puong kinh 16n nhat cua phéi gia cong duge: D = 120 - 750mm

- Chiéu dai rang 16n nhat gia cong dugc: L. =250 mm.
- Bong co chinh co6: N =2,8 Kw, n = 1420 V/phut.
b) So d6 dong

Hinh 99: So d6 dong mdy phay lan rang 57 32

* Xich toc do
Luong di dong; ny,, dénnyp,, [vong/phit]

Xich truyén dong:
A
N=28Kw 4105 / B .
Dgzmowpmzm@ \ 35 @ @ @ @
5

@ @ ——> Il Trycdao
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Céc cap banh rang % va % 14 cdc cap banh rang thay thé va dao chiéu
1

quay cua truc dao.
* Xich chay dao
- Xich phan do¢ (xich bao hinh)
Néu dao phay truc vit c6 k ddu moi, s6 rang cua banh rang can gia cong la
Z, thi khi dao phay truc vit quay dugc 1 vong, ban mdy mang phoi s€ quay duoc
% vong. Luong di dong s€ la: 1 vong truc dao dén % vong ban may.

Xich truyén dong:

b
@D
@ 46 (1 Vi sai = l) MZ@ —_
- a c | k
@ @ 96 Zphoi (VONg)

Cong thiic diéu chinh:

Iy

Trong d6 cap banh rang % dé tao nén pham vi diéu chinh thich hgp cta
1

chac banh rang thay thé.

Néuthoi<161réngthi(% _1230_,; _ac 24-k)
1

— i, =
36 bd  Zp

Né&u Zphoi > 161 rang thi C/=l—%—>ix ac _ 38k
D2 48 bd  Zp

- Xich chay dao thing diing
Lugng di dong: 1 vong quay cta phoi (tdc 1a ban may) dén Sding clia ban

dao, don vi tinh mm.

Xich truyén dong:

b
{ vong B/mdy _- G b, d, +® M3@%@%@—’
—Em1< @ 4 M4@ M 3 (tx =10)(XX) => S
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Cong thic diéu chinh:

a1c1_3

5T d, 107¢

- Xich chay dao huéng kinh
Luogng di dong: 1 vong phoi (ban may) dén SHinh cua ban dao, (mm)
Xich truyén dong:

iy S @D @ -5 QD E @@
1
— @)1 G4 MG 10 G4 @ G 2 @1, ~10/= S

Cong thic diéu chinh: i, =11 = S p
b,d, 4
- Xich chay dao huéng truc
Dung dé cit banh vit bang phuong phdp ti€p tuyén, thuc hién khi phoi quay
mot vong. Muén thuc hién lugng chay dao nay cin c¢6 ban dao dic biét dé ddm
bao dao lan lién tuc.
Luong di dong: 1 vong phoi (ban may) dén SH/rue (mm) .

Xich truyén dong:

1 vong B/may %@ 22_4 @ ]i @Ms@ @ @_’
~@DEDLE@E FED & G5 S

- Xich vi sai

Dung khi gia cong badnh rang tru rdng xodn, thuc hién luong di dong thém

,b6t cho phoi: =+ ésT—“ (trong d6 Z 1a s6 rang cin gia cong, T 12 budc xoan).

1 vong B/may 22 96 24 @;‘1——'—@ M3 @ d % Visai __,
2 2
OEAGE @ @=> i%%

Dung xich vi sai dé cit ring xodn c6 nhugc diém la xich truyén dong dai, do
chinh xé4c gia cong bi giam. Ciing c6 thé cat rang xoin khong dung xich vi sai.
Trong trudng hop nay chuyén dong tao hinh va chuyén dong vi sai dugc thuc hién
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trén xich phan do. diéu chinh cét rang xodn theo phuong phdp nay goi 1a diéu
chinh khong vi sai. Xich truyén dong dugc xdc dinh nhu sau:

b
i ity G - 2 G
B W24 (V)24 17 16
T 24@24@7@8—4@@1

Xich chuyén dong chay dao nhanh cho céc chuyén dong chay dao dugc thuc
hién tu dong c6: N =1 Kw va n = 1410 Vong/phuit.

S
kK'T

3. May xoc rang

May xoc rang ciing 1a may gia cong banh rang theo phuong phédp bao hinh.
Trén mdy nay dang ring dugc hinh thanh bing c4ch nhic lai chuyén dong tuong
d6i ctia doi banh rang tru an khép nhau. Mot banh rang c6 ludi cat dong vai tro 1a
dao xoc, banh ring kia déng vai trdo 1a phoi. Trong qud trinh thuc hién chuyén
dong tuong d6i véi nhau, dao xoc s& tao nén dang rang trén bé mit cta chi tiét kia.

M4y xoc c6 thé cat duoc rang thang, ring xoin ngodi va trong clia binh
riang tru. Ngoai ra né con c6 thé cét nhitng banh ring dic biét.

3.1 Phuong phap gia cong rang trén may xoc rang

a) Cit banh rang tru rang thing

Vi trf twong doi va céc chuyén dong can thiét dé thuc hién viéc cit banh
rang tru rang thang, rang xoin va rang trong, duoc trinh bay trén hinh 100.

[ M Ay Daoxpe '\jv;
Q — EDI! |

Hinh 100: So d6 gia cong banh rang tru

Trén hinh 100.a, trinh bay nguyén 1y gia cong banh rang tru rang thing véi
céc chuyén dong can thiét dé hinh thanh dang rang la:
- Dao xoc thuc hién chuyén dong chinh di - vé, ky hiéu: V
- Dao xoc va phoi thuc hién chuyén dong phan do quay tron V,, chuyén
dong nay cua phoi va dao bang nhau.
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- Dao xoc thuc hién chay dao huéng kinh S, (c6 may chuyén dong nay do
phoi thuc hién)

Qua trinh thuc hién cac chuyén dong trén nhu sau:

Trué6c tién cho dao xoc di dong ngang dé ludi dao ti€p xidc v6i bé mit cla
phoi. Sau d6, dao xoc cling v6i phoi quay cham chuyén dong phan do V,, phu
hgp Vvéi ty s6 truyén cua cap banh rang tudng tuong. Trong khi d6 dao xoc thuc
hién chuyén dong chinh di-vé V. Luong chay dao huéng kinh S dugc thuc hién
lién tuc véi lugng di dong huéng kinh ctia dao xoc, cho dén ldc dao an hét chiéu
sau clia rang cit. Sau d6 chuyén dong chay dao hudng kinh nging lai va qué trinh
cét rang s& ti€p tuc. Tur lic nging chay dao hudng kinh, phoi ti€p tuc quay mot
vong nita, qud trinh cét rang sé hoan thanh.

D6i v6i ring can cit ¢c6 modul va so rang nho hodc trung binh, thi doan an

dao AB chiém khoang % vong cua phoi. Nhu th€ mudn gia cong xong banh rang,

phoi phai quay ft nhat 12 (1 +§) vong.

Doi v6i banh rang ¢c6 modul va s6 rang 16n, s6 vong quay can thiét ciia phoi
dé gia cong xong nhiéu nhat 1a 4 vong. Trong trudng hop nay, c6 3 lan an dao
trong qua trinh gia cong.

- An dao phan 16n chiéu sau khi phoi quay vong thit nhat,
- An dao bé sung & cudi vong quay thit hai ctia phoi,
- An hét chiéu sau riang & cudi vong quay thit ba clia phoi.

Dé ¢6 thé lap lai chuyén dong twong d6i cua hai banh riang, chuyén dong
vong cua dao xoc va cua phoi phai dam bao quan hé:

1 vong quay cua dao xoc — z % vong quay cua phoi.
Ph

O day: Z, - SO rang cua dao xoc
Zp, - SO rang can cat cta phoi.

b) Cét banh rang tru ring xoan

Khi cit rang xodn (nghiéng) trén mdy xoc rang, thi phai dung dao xoc ring
x0an ¢6 gbc nghiéng va modul phdp tuyén bang cdc géc nghiéng va modul phap
tuyén ctia banh rang can gia cong, hinh 100.b.

Khi cét banh riang xoédn, ngoai chuyén dong chinh di-vé V, dao xoc con phai
thuc hién mot chuyén dong vong V, phu thém. Chuyén dong phu thém nay duogc
thuc hién nhd mot song trugt xodn dac biét, ti€p xic nhau trén mat nghiéng. Phan
s0 1 cua song truot xoan duoc 1ap chit trén truc s6 3 ciia dao xoc va cling véi dao
thuc hién chuyén dong di-vé V. Phan s6 2 duoc ¢6 dinh trén 6ng clia banh vit noi
lién véi xich chay dao vong. V6i cdc mat nghiéng, truc chinh dao xoc vira di dong
thang vira xoay.
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Khi do nghiéng cua ring xoan khac nhau, cin phai dung s6ng trugt xoan
khac nhau. Budc xodn clia s6ng trugt c6 thé tinh theo cong thic sau:

Z BN z, < 9 2z = N . A
=T—% (T - 1a budc xoan ctia banh rang can gia cong).
Ph

T

N

¢) Cat rang an khdp trong

Chi c6 may xoc rang 1a ¢ thé gia cong dugc banh rang an khép trong, hinh
13.c, v6i dang ring thang hodc rang xoan. Khi cat rang an khép trong, mdy dugc
diéu chinh giong nhu khi cit rang dn khép ngoai. Chi khac 1a chiéu chuyén dong
ctia phoi va dao xoc cuing huéng (khi cét rang an khép ngoai, chuyén dong cla
phoi va dao nguoc chiéu nhau). Viéc thay déi chiéu chuyén dong dugc thuc hién
nhd co cdu dao chiéu & chac phan do.

Pé thuc hién cic chuyén dong trong cdc phuong phép trén, mdy xoc rang c6
so d6 két cau dong hoc duoc trinh bay trén hinh 101.

V - Chuyén dong di-vé cua
dao xoc.

V, - Chuyén dong quay cua
dao va phoi.

V, - Chuyén dong quay thém
dé gia cong banh rang xoan.

Hinh 101: So d6 két cau dong hoc may xoc rang

3.2 M4y xoc rang kiéu 514
M4y xoc rang 514 1a mdy xoc rang nua tu dong, dung dé gia cong banh
rang tru rang thang, rang xoin an khép ngoai va trong.
* Pac tinh k¥ thuat
- Modul ctia banh rang gia cong: m =2 - 6 mm
- Buong kinh cta banh rang gia cong:
* Réng ngoai: 20 - $500 mm
* Raéng trong: $550 mm

- Chiéu day 16n nhat ctia banh rang gia cong: 105 mm

- Hanh trinh 16n nhat cta truc dao xoc: 125 mm

- S0 hanh trinh kép ctia dao xoc: n = 125 — 359 HTK/Phuit.
- bong co chinh: N = 2,2 Kw, n = 1410 v/phuit.
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* So d6 dong

S

RIS

R

..V
SRR

N=0,25Kw
n=1440V/P

N=2,2Kw
n=1440V/P

Hinh 102: So d6 dong mdy xoc rang kiéu 514

Dé thuc hién tat ca cdc chuyén dong co ban va chuyén dong phu, mdy xoc
ring 514 ¢6 céc xich chuyén dong sau day:

* Xich toc do

Lugng di dong: n p).,dén Chuyén dong théng di-vé cla truc dao duogc tinh la
(HTK/phit)

Xich truyén dong:

22
88

29
N=2,2 Kw

100 81 o . ) )
pC Dia bién , tay don —» T/rang-B/rang (3,25 x 26) @—>
280 37
n = 1410V/p 7

46
64

—»@ B/rang-T/ring (26 x 3.25) @ n [HTKjph] truc dao xoc

Dia bién ¢ dau truc s6 II ¢6 chot lech tam va lap dong véi thanh rang c6
modul m = 3,25mm. Khi dia bién quay 1am cho thanh rang chuyén dong thang
diing, thanh rang lai an khép vé6i banh rang c6 s6 rang Z = 26 rang. Banh rang lap
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¢6 dinh trén truc s6 III, 1am truc s6 III quay. Mot dau cua truc s6 III lai lap mot
banh rang c6 s6 rang Z = 26 rang, an khdp vé6i thanh rang cling ¢c6 modul
m=3,25mm, thanh rang nay lap chit trén truc dao xoc. Nhu thé, cit méi mot vong
quay cua dia bién sé thuc hién mot hanh trinh kép ctia truc dao xoc (hanh trinh
xuong 1a hanh trinh cat got, hanh trinh 1én 1a hanh trinh chay khong hay hanh
trinh i dao)

* Xich phan do

Xich phan do (hay xich bao hinh) dugc néi lién giita chuyén dong vong clia
dao xoc va chuyén dong vong ctia phoi, dé hinh thanh dudng than khai cua rang

vGi lugng di dong tinh toan nhu sau: 1 vong quay cta dao xoc — Z% vong
Ph

quay cua phoi.

vong dao 100 () 0 Gy 30 7Ry 0 € (3 z
& 1 30 30 b d %0~ 7p

Tu xich truyén dong trén, tim dugc cong thic diéu chinh:

Luuy:
- D€ dé diéu chinh, ngudi ta thudng chon s6 ring cua banh rang thay thé C
béng hodc gap doi so rang ctia dao xoc.
- Khi cat banh ring trong, 1dp thém mot banh rang trung gian vao gitta
banh riang a va banh rang b dé chiéu quay ctia dao xoc va phoi cling chiéu nhau.
* Xich chay dao vong
Xich nay dung dé diéu chinh lugng chay dao vong S; cho méi hanh trinh
kép cua dao xoc. Lugng chay dao vong duoc tinh bang mm trén vong tron chia
rang cua dao xoc, khi dao xoc thuc hién mot hanh trinh kép: S1 [mm/HTK].
Khi gia cong tho, thi luong chay dao vong c6 thé 1ay 16n S1 = 0,25 dén
0,38mm/HTK va khi gia cong tinh phai 18y tri s6 nho S1 = 0,1 dén 0,2 mm/HTK.
Xich chay dao vong duoc néi lién tir chuyén dong di-vé cua dao xoc dén
chuyén dong vong clia dao
Ta da biét khi dao xoc thuc hién mdt hanh trinh kép, 1a khi dia bién quay
mot vong chinh 14 truc s6 11, hay banh xich Z = 28 lap trén truc s6 II quay mot
vong. Do d6 lugng di dong tinh toan cua xich chay dao vong dugc tinh nhu sau:
1 vong cua truc so Il dén S, luong chay dao vong Si cua truc dao.

Xich truyén dong:

b
1 von @ A@L@ 28 @ A @ 1
vone 28 23 40 Mi B —’@ 100 I1.D.Z; ==> Si (mm/HTK)
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Tu xich truyén dong trén, c6 cong thic diéu chinh chac chay dao vong:

A _366.5,

i (m 12 mo6dul cta dao xoc).
B mZ,

* Xich chay dao huéng kinh

Xich chay dao hudng kinh dung dé€ thuc hién lugng chay dao hudng kinh S
cho dén hét chiéu sau chan rang. Sau dé chuyén dong chay dao huéng kinh sé&
dung va dao xoc tiép tuc gia cong cho dén khi két thiic qua trinh gia cong.

Luong chay dao huéng kinh dugc tinh baing mm/HTK khi dao xoc thuc hién
mot hanh trinh kép. Chu ky lam viéc cua xich nay do cam k thuc hién. Do do,
xich chay dao huéng kinh bét ddu tir: mot hanh trinh kép ctia dao xoc dén chuyén
dong vong clia cam.

Khi dao xoc thuc hién mot hanh trinh kép, qua bo truyén banh rang-thanh
rang (26 x 3,25) dén truc s6 III, qua bo truyén thanh rang-banh rang (3,25 x 26)
qua dia bién dén truc s6 11, tic la truc s6 I quay mot vong.

Xich truyén dong sé la:
)
ons(1D 3 -G @3 @ @) w -t

Trong d6: h 1a do nang cia cam K, tic 12 chiéu cao rang can gia cong.

Tuy theo kich thudc va lugng du ctia phoi, c6 thé ding cam mot 1an an dao,
cam hai lan hoac cam ba lan an dao.

Sau khi cam da quay mot géc 90°, dao xoc da an hét chiéu sau rang (néu
cam mot 1an an dao), hoac dn dao so bo vGi mot phan chiéu sau cua rang (néu
cam c6 nhiéu 1an an dao), thi bo ly hop vAu M, s& tu dong md ra va co cau coc
(bdnh céc 48 ring) bat dau 1am viéc. Khi d6 cam s& nhan chuyén dong khong lién
tuc tir co céu cdc truyén dén.

Cam dung trén mdy xoc 514 ¢6 c4c loai nhu sau: hinh 103

g SRR gl

S
Hinh 103: Cam chay dao huéng kinh ctia may xoc 514

Hinh 103.a 1a cam ¢6 moét 1an an dao: duong cong ab la dudng cong arsimet.
Trén dudng cong ab, dao xoc s€ an hét chiéu sau chan riang h va chuyén dong ca
cam trén doan nay do xich chay dao huéng kinh thuc hién. Poan bc 1a cung tron,

TranVan Khiém & Lé Van Tién 145



May cat kim loai

dao xoc cit rang v6i do sau chan rang h khong déi. Chuyén dong cuia cam trén
doan nay do co cau céc truyén dén. Khi cam quay xong doan bc thi phoi quay
chan mot vong. Nhu thé€ phoi da gia cong xong. Toan bo chu ky cong tac duoc
tién hanh trong khoang thdi gian cam quay 180°. O doan ca dao tu dong rdi khoi
phoi va ¢6 thé bét dau gia cong rang khéc.

Hinh 103.b, 1a cam hai 14n an dao: doan ab ciing 12 dudng arsimet, dé thuc
hién luong chay dao hudéng kinh, nhung né chi cit sau vao mot phan chiéu cao h
cuia ring. doan bc 12 cung tron ding dé cat hét lugng du ctia phoi. Tuong tng véi
doan nay phoi cling s&€ quay mot vong. Cudi doan be dao s€ tién sau hét chiéu cao
clia ring va & doan cung tron cd, phoi lai ti€p tuc quay mot vong dé thuc hién gia
cong tinh. Pén di€ém d qué trinh cit rang da hoan thanh va chu ky cong tdc Ay
ting v6i goc quay cuia cam 1a 270°.

Hinh 103.c 1a cam ba 1an an dao: qua trinh lam viéc tuong tu nhu cac cam
trudc. doan ab ciing 1a dudng arsimet dung dé cit mot phan chiéu sau rang. Cic
doan khdc 1a cung tron va moi mot cung sé ting véi mot vong quay cua phoi. Cudi
moi cung dao s€ an sau thém mot phan chiéu cao h.

- Boan bc: dao thuc hién gia cong tho

- Doan cd: dao xoc cét hét lugng du

- Poan de: gia cong tinh. Qu4 trinh gia cong s& cham dit & diém e. Nhu
thé chu ky cong tic dugc tién hanh trong khoang thoi gian ting véi goéc quay cta
cam 12 360°.

* Xich nhuong dao

Khi dao xoc thuc hién xong hanh trinh thuan (hanh trinh cét), dao xoc di
lén, phoi va dao phai tich roi nhau mot khoang tir (3 - 5) mm dé trdnh va cham.
Xich thuc hién nhiém vu nay goi la xich nhuong dao.

Xich nhuong dao thuc hién tir cam s6 3 1dp trén truc s6 II qua hé théng
thanh gidng, khép s& 1am cho ban mdy mang phoi chuyén dong ra-vao tuong ting
v6i cac hanh trinh ctia dao xoc.

* Xich chay dao nhanh

Xich nay ding dé diéu chinh ban mdy, n6 dugc thuc hién tir dong co c6: N
= 0,25 Kw, n = 1410 V/phiit, qua co céu pu ly dai truyén %, truc vit-banh vit

% 40 dén ban may, (khi thuc hién chuyén dong nay, phai thdo chac banh ring

thay thé C/, %I
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IV. MAY GIA CONG BANH RANG CON

Banh rang con dugc diung rong rai trong nganh ché tao may dé truyén
chuyén dong vong giita cdc truc giao nhau, va banh riang hinh con hipoid dung dé
truyén chuyén dong vong gitta céc truc khong giao nhau.

Bé4nh rang con thudng dung loai rang thang, rang xoan, c6 dudng kinh tir 5
dén 2000 mm, modul tix 0.3 dén 20 mm. Trir banh rang Klingelnberg 1a c6 chiéu
cao rang khong ddi, con cac loai banh rang con rang thang hoic ring xoan khic
déu c6 chiéu cao rang giam theo chicu dai hudng dinh con. Vi hinh ddng rang
theo chiéu dai khong 6n dinh, nén dang rang phan b6 trén mat con 12 mot bé mat
hinh hoc phtc tap hon dang rang cua banh rang tru. Vi thé khong phai tat ca cac
phuong phap gia cong banh rang tru déu c6 thé dung gia cong banh rang con.

1. May gia cong banh rang con rang thang

Dé gia cong banh con ring thing ngudi ta ding céc phuong phdp gia cong:
chép hinh va bao hinh.

1.1 Phuong phap chép hinh

V6i phuong phdp chép hinh, ta c6 thé dung dao di dong theo méiu chép hinh,
hinh 17.a hoic dung dao phay dia hinh 104.b d€ cét rang banh con.

Hinh 104: So d6 gia cong banh rang con bang phuong phéap chép hinh

Hinh 104.a, 12 phuong phép cét theo mu, chi dung dé gia cong banh con
rang thang c6 kich thuéc 16n. Vi nang sudt rat thap nén phuong phap nay rat it
dung.

Hinh 104.b, 1a phuong phéap gia cong véi dao phay dia dinh hinh. N6 chi
ding dé gia cong tho. Phuong phdp nay c6 do chinh xac gia cong thap, nén nd
khong duoc dung rong rai.

1.2 Phuong phap bao hinh

Phuong phép bao hinh 13 phuong phdp dugc ding rong rii dé gia cong banh
ring con bang cdch nhéc lai chuyén dong an khdp clia mot banh rang véi banh
rang det (phang).
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@

Hinh 105: N gﬁyén 1y hinh thanh banh rang det

Néu ta cho banh con s6 1, lan khong truot trén dia phing s6 2 theo hinh
105-a, va dinh con 14 tam O cla dia phang, thi néu trén banh con s6 1 ¢6 rang n6
s& hinh thanh rang tuong tng trén dia phing s6 2. Dia phiang s6 2 lic nay goi la
banh rang det (thuc chat 1a thanh ring vong). Trong qua trinh chuyén dong tuong
doi gitra hai chi ti€t, n€u banh rang det git vai tro ludi cat, dao s& vé trong khong
gian hinh dang ctia mot hay hai chiéc rang cua banh rang gia cong.

Nhu thé banh rang det 1a banh rang tuong tuong, né cé mat con chia rang 1a
mot mat phang, tiic mat con c6 géc dinh 1a 200 =180°, hinh 105.b. N6 khic véi
banh rang con thong thudng ma mat con chia rang ¢6 géc dinh 2o < 180°, hinh
105.c.

Dé tranh cho banh ring det (ma mdi rang clia né déng vai trd clia mot con
dao) c¢6 du ranh truot huéng tam cho méi rang dé cét vao phoi, ngudi ta chia
banh rang det c6 mot hoac hai rang. Nhung phai lam nhiém vu cua tat ca cac
rang. Hinh 106, gidi thiéu su hinh thanh banh con rang thiang véi banh det chi c6
hai rang.

Néu ta dat hai con dao s6 1 va s6 2 ¢6 cac ludi cat 12 a va b tao thanh dang
ctia mot banh rang det, sau d6 cho phoi lan trén banh rang det theo chiéu miii tén
va ludi cit a, b thuc hién chuyén dong huéng tam di vé doc theo mit con cla
phoi, thi Iudi cat trén banh rang det s&
hinh thanh hai rang trén phoi: ludi cit a
hinh thanh ranh riang s6 4 va ludi cit b
hinh thanh ranh rang s6 3. Nhu thé€ rang
dau tién cta phoi da gia cong xong.

Sau d6 nguoi ta cho phoi quay
nguoc chiéu kim déng hé dé tro vé vitri -~
ban dau v6i mot géc tuong tng véi mot
budc ring, va lap lai chu ki chuyén dong
tuong doi gitta dao va phoi nhu trén. Lic
d6 ludi cat a s€ hinh thanh mot ranh ring  Hinh 106: So d6 hinh thanh banh rang
méi trén phoi va ludi cit b s& vao tiép con ,rang thang
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xdc véi ranh rang s6 4 da duogc hinh thanh. Két qua cua chu ki nay 1a gia cong
xong rang thit hai trén phoi. Qud trinh hinh thanh cédc rang khéc 1a su 1ap lai chu
ki trén.

Trong tat ca cdc chu ki déu c6: chuyén dong chinh V clia dao, chuyén dong
bao hinh V,, V, khi dao cét vao phoi, chuyén dong bao hinh dao chiéu dé dua
phoi va dao vé vi tri ban dau, chuyén dong phan do ctia phoi vao cu6i hanh trinh
ddo chiéu dé phoi quay qud mot rang.

Vi hai 1uGi cét a va b tuong ing v6i mot ranh rang, tic dao s6 1 va dao s6 2
thay cho hai rang clia banh det, nén mdi 1an an khép nhau, n6 chi hinh thanh
duoc mot rang & trén phoi. Néu banh det quay qua mot géc nhat dinh, chiing
khong con an khép véi nhau nita. Muon gia cong mot rang tiép theo, phoi va banh
det phai quay trd vé vi tri ban dau.

MGéi quan hé trong chuyén dong bao hinh V,, V, duoc xac dinh trén co s& s6
rang Zp ca banh rang can gia cong va so rang Z, cua banh rang det, hinh 105.b.

Néu ta dat R, 14 ban kinh clia banh rang det va né bang chiéu dai dudng
sinh L mit con chia rang clia phoi, ta c6 thé viét:

N R mz, 9 2, 9 9 A
R, = ™oa vy L= —4_—_"1_ (g - nita géc dinh ctia phoi)
sing 2sing@
mz z
R=L—>"4 o "/ Dodé: z, =—L
2 2sin @ sin @

Nhu thé s6 rang Z, cta banh det phu thuoc vao s6 rang Z, va géc dinh @ cua
phoi. S6 rang cuia banh det con ¢6 thé xdc dinh v6i moi quan hé khéc. Theo hinh

105.c,tacé: R, =L=\r’ +r]

. m m
Nhung ta biét: rlz% ; rz=% Nen z, =z} +2;

O day: Z, va Z, 12 s6 rang clia hai banh riang can cit an khdp véi banh det.

Néu ding banh det v6i géc dinh 200 =180° trén hinh 105.b, thi dao phai truot
theo huéng duong chan rang cua phoi. Nhung goc chan rang y cia phoi ludn thay
déi khi so rang Zp thay déi (tuy cling
modul m), nén dudng truot ctia dao
phai thay d6i, khi thay déi phoi c6 s6
rang khdc nhau. Diéu d6 din dén ket 5., o a s
cdu may phiic tap. D€ két cau mdy >?— /3{ o Sl
duoc don gidn hon, trén thuc t€ ngudi  — -\ __ __
ta thay banh rang det bang banh rang !

gan det, c6 goc dinh cua mat con chia

5 S __ 0 z z
rang la 20°=180" - 2y, hay ot cach 0 107: Vi tri twong doi gitta phoi va
khac: géc mat con cua banh rang gan banh rang gin det
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det khong phai 12 90° ma 1a: o’ =90° -y hinh 107.

Khi ding banh rang gan det, chuyén dong ciia dao cat c6 phuong thang géc
vGi truc clia banh rang gan det, két cau ctia ban dao s€ don gian va ciung ving
hon. Trong truong hop nay, mat bén cta rang banh rang gin det can phai la
dudng cong c6 ban kinh luon thay déi, nhung loai dao nhu thé khong thé ché tao
duoc. Do d6 nguoi ta diing dao ¢6 mit bén 13 phang. Ding dao nay s& dua dén sai
s6 bién dang rang chimg vai phan nghin mm. Tri s6 nay khong déng ké.

Ban kinh ctia banh ring gin det c6 thé tinh: R’;=L.cosy

Z;.CO8Y

Vado dé: z, =

sing

Phuong phédp dung hai dao bao thuc hién chuyén dong di-vé khong dong bo
dé cit banh con rang thang néi trén, duge goi 1a phuong phdp cit ring theo
nguyén ly Gleason. Ngoai phuong phap bao, nguoi ta con dung hai dia phay dé
tao rang thang trén banh con, van toc cat clia phuong phap nay cé thé 1dy cao
hon, nén nang suat may cao hon phuong phap bao tr 2 - 4 lan.

2. May gia cong banh rang con rang cong

Bénh rang con rang cong c¢6 mot s6 uu diém hon banh rang con riang thing
12 chuyén dong ém, khong 6n, két cau chat ché, do d6 chiu duge tai trong 16n hon
khi ctung kich thuéc.

Banh riang con ring cong dugc dé xudt tir nam 1788 trong tdc phdm cua
James White, nhung dén nam 1905, chi€c mdy gia cong banh rang con cong dau
tién méi xuét hién ¢ trién 1am Paris. Trong qua trinh phét trién, nhiéu nguyén ly
lam viéc khdc nhau dugc dé xuat va trén co s& dé nguoi ta da ché tao nhiéu loai
may gia cong banh rang con rang cong khiac nhau, v6i nguyén ly gia cong nhu
sau

Su khéc nhau co ban giita banh ring con rang thang va banh ring con rang
cong 1 dang rang theo chiéu dai: thang va cong. Do d6, vé nguyén ly gia cong
gilta hai loai chi khac nhau & phuong phép tao dang rang theo chiéu dai. Cho nén
nguyén ly gia cong banh rang con rang cong ¢6 hai phan:

- Nguyén 1y tao hinh than khai giong nhu & banh rang con thang: nhac lai
chuyén dong an khép gitta cip banh rang con va banh ring gan det.

- Nguyén 1y tao dang rang theo chiéu dai, tic 1a phuong phép tao ra dang
riang theo chiéu dai ctia banh gin det, d€ an khép vé6i phoi va cit ra rang cong trén
phoi

V.MAY GIA CONG TINH BANH RANG

Trong nganh ché€ tao may hién dai, cac banh rang phai lam viéc véi van toc
cao, tai trong 16n, truyén dong ém,... Do d6 banh rang can thoa man céc yéu ciu
v€ do chinh xdc hinh ddng va kich thuGc, vé do nhian bé mat gia cong. Chat lugng
bé mat ctia cdc banh rang gia cong trén cac loai mdy gia cong rang dugc dé cap &
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phan truéc khong dam bao dugc yéu cdu trén, vi chua qua nhiét luyén. Do d6
banh rang can phai qua gia cong 1an cudi trén mdy gia cong tinh banh rang.

Cac phuong phédp gia cong tinh banh rang thuong dung la:

- Lan ép rang.

- Carang.

- Mai nghién rang.
- Mai rang.

- Mai khon rang.

Hai phuong phap ddu chi ding dé gia cong nhiing banh ring chua nhiét
luyén, con céc phuong phap sau diing dé gia cong nhitng banh riang chua nhiét
luyén hoac da nhiét luyén roi.

1. Lan ép rang

Lan ép rang 1a phuong phdp dung dé nang cao do nhdn bé mat rang bing
cach ép chat rang ctia banh can gia cong v6i mat rang clia banh rang mau da duoc
toi cing, hinh 108.

Banh rang duoc gia cong s6 1 an khép véi
banh rang mau s6 2, s6 3 va s6 4 dugc toi cing va
do chinh xdc cao. Truyén dong tir dong co dién dén
mot banh mau va banh nay lam cho phoi va céc
banh kia cung quay. Nguoi ta dung thiét bi dau ép
hoic d6i trong dé tao nén 4p luc P can thiét gitra bé
mat banh rang gia cong va banh rang mau.

Sau mot thdi gian nhat dinh, may tu dong dao  Hinh 108: S0 do lan ép rang

chiéu dé gia cong ti€p mat kia cha rang. Thoi gian
dé gia cong nhdn mot chiéc rang bing phuong phdp nay tir 0.1 - 1 giay. Mot bo
banh méu c6 thé dung gia cong tir 10 - 20 nghin chi tiét.

Nhuge diém cua phuong phép nay la do nhin trén suét chiéu cao ring
khong déu. Néu kéo dai qud trinh lan ép, hinh déng rang s& bat dau khong chinh
xac. Vi vy phuong phap nay hién nay it dung mac du né cho nang suét cao.

2. Carang

Ca rang 1la
phuong phap dung dé (a)
giam b6t do luon séng  Lusi cat
trén bé mat rang bang
caich cho banh rang
can gia cong an khép
v6i dao ca rang va ludi
cit ctia dao s& cao di
mot 16p phoi mong tir

Hinh 109: So d06 ca rang
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0.005 - 0.1mm trén bé mat rang cla chi tiét gia cong.

Dao ca rang 1a mot banh rang hodc thanh rang. Trén bé mit ring c6 xé mot
s6 ranh huéng kinh nho, ¢6 tiét dién vuong dé tao thanh ludi cét, hinh 109.

Dé ca rang thang ngudi ta dung dao ca c6 rang nghiéng va dé ca rang
nghiéng ta ding dao ci c6é rang thang. Néu ca hai déu rang nghiéng vé6i goc
nghiéng B, ctia dao va B, ctia phoi, thi dé dam bdo dudng ring tring nhau truc
ctia dao ca va truc ctia phoi can phai tao thanh mot géc & bang:

- Téng s6 gbc nghiéng cua rang gia cong va dao ca, néu chiéu xoén cua
rang dao va phoi nghich nhau.

- Hiéu s6 goc nghiéng cla rang gia cong va dao ca, néu chiéu xoin cua
ching giong nhau.

- Néu gia cong béanh tru rang thing thi géc quay ciia & truc dao ca bing v6i
g6c nghiéng cua rang dao.

- Thong thuong géc & = 10 - 20°

May ca rang can thuc hién chuyén dong vong V cta dao ca. Ban mdy mang
phoi thuc hién chuyén dong di-vé S, va médi hanh trinh kép S, ban mdy mang phoi
lai thuc hién luong chay dao huéng kinh khong lién tuc S,, hinh 109.

3. Mai nghién ring

Phuong phép mai nghién rang tuong tu nhu phuong phép lan ép rang, tic 1a
cho banh rang can gia cong dn khdp v6i mot hoac nhiéu banh nghién bing gang
¢6 hinh dang nhu banh rang. Nhung & phuong phap nghién rang ngudi ta cho hon
hop dau va hat mai nho vao gitta banh nghién va phoi. Vi ¢6 hat mai nén né cé
thé gia cong nhitng banh rang da qua nhiét luyén.

C6 hai phuong phdp mai nghién rang:

(b} (c)

Hinh 110: So d6 may mai nghién rang

- Truc cha banh nghién va truc ctia phoi dit chéo nhau hinh 110. O day
truc banh rang A dat song song véi truc phoi D va nhan truyén dong tir dong co
truyén cho phoi. Cac banh nghién B, C dit chéo véi truc phoi mot géc. Trong
truong hop nay, vét tiép xdc gitta banh nghién va bé mat rang ctia phoi 1a dudong
cong, hinh 110- b.
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- Truc banh nghién va phoi dat song song. Truong hop nay chi dung mot

banh nghién va vét tiép xic s& 1a dudng thang, hinh 110.c.

Trén mdy mai nghién, banh nghién vita quay tron vita thuc hién di dong
thang di-vé theo chiéu song song véi truc clia phoi.

4. Mai rang

Mai rang la phuong phap gia cong tinh banh rang c6 kha nang dat do chinh
xédc va do nhian bé mat cao nhat, song nang sudt lai thap nhat va két cau may phiic
tap, dat tién.

Tuong tu nhu may gia cong rang, mai rang c6 tién hanh theo hai phuong
phédp: mai chép hinh va mai bao hinh.

4.1 Phuong phap mai chép hinh

Phuong phap nay dung banh da mai dinh hinh tuong ting véi dang rang can
gia cong. Banh da mai c6 thé c¢6 hinh ddng toan bo mot ranh ring, hinh 111.a,
nhung thong thuong nguoi ta dung hai dia da mai c6 dang mot mat cua ranh rang
hinh 111.b.

Hinh 111: So d6 mai rang theo phuong phéap chép hinh

Khi mai, d4 mai s6 1 thuc hién chuyén dong vong V va chuyén dong thang
di-vé S, doc theo chiéu dai ctia raing. Chuyén dong chay dao khong lién tuc S, c6
thé do dd4 mai thuc hién theo huéng kinh, nhung t6t hon 1a do phoi quay di mot
gbc nhat dinh (chay dao vong). Truong hop chay dao theo huéng kinh, da mai
chiu tai trong khong déu, nén do mai mon ciing khong déu trén bé mat dinh hinh.

Chay dao hudng kinh, hinh 111. ¢ ¢6 tai trong 16n khi gia cong & chan rang
nén dau dia da mai chéng mon hon & chan. Truong hop chay dao vong, hinh 111. d
thi tai trong dugc phan bo déu.

Dé slra d4 nguoi ta dung cdc miii kim cuong di dong theo cédc mat chép
hinh.

4.2 Phuong phap mai bao hinh

Phuong phdp mai bao hinh 1a nhic lai su an khép giita banh ring va thanh
rang. 0 day giir vai tro thanh rang 12 mot dd mai dia, nhung thudng la hai da mai
dia, hinh 112.
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O phuong phép mai mot dia, da
mai can nho hon chiéu rong ranh
rang moOt khoang t = 0.2.m, (m la
modul cua rang). Mdy mai rang véi
mot dia dd duoc goi la mdy mai
Niles, may mai c6 hai dia dugc goi la
mday mai Maag.

Dé nhic lai chuyén dong cua

banh rang - thanh rang, banh rang Hinh 112: S0 46 mai rang theo

o ) R phuong phap bao hinh
can gia cong s6 1 vua quay quanh

tam cta né véi van toc V,, vira thuc hién di dong ngang S, theo chiéu nguoc lai.
Liic nay mat a clia rinh ring da gia cong xong. Sau d6 chuyén dong V, va S, ddo
chiéu dé gia cong mat b. Khi mot ranh ring da duoc hoan tat, d4 mai s 2 roi khoi
ranh, banh rang thuc hién chuyén dong phan do véi viéc quay qua mot ring. Qud
trinh mai ranh rang thi hai lap lai.
Khi phoi thuc hién chuyén dong V, va S;, d4 mai s6 2 thuc hién chuyén
dong chinh V va luong di dong doc S.
VI. CAC LOAI MAY GIA CONG BANH RANG KHAC
Céc phan trén da dé cap kha rong rai céc loai may gia cong banh riang phé
bién nhat. Tuy nhién con nhi€u loai may khac chua c6 kha nang trinh bay hét
nhu:
- Mdy gia cong banh rang chit V.
- May gia cong thanh rang.
- Mdy gia cong banh vit dac biét.
- M4y gia cong truc then hoa.
- C4c loai may gia cong banh con khéc.
Ngoai ra, con c6 cic loai mdy gia cong tinh khéac nhu:
- Mdy vé dau rang.
- Mdy cat pavia rang.
- M4y mai khon.
- Mdy thtr ti€ng on banh rang. v.v...
Tuy theo yéu cdu va kha ning, ta c¢6 thé tim hi€u k§ hon cédc loai may trén
dé biét rd hon banh ring c6 vai trd quan trong nhu thé nao va céc loai may ding
dé dap ting céc yéu ciu ché tao banh rang phong phu biét bao nhiéu.
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Cau hoi:

1. Cong dung va phan loai may gia cong banh rang.

2. V€ hinh, trinh bay nguyén ly phay lan rang.

3.Néu cdc chuyén dong co ban ctia phuong phdp phay lan rang.
4. Dua vao so d6 dong cua mdy phay lan rang 5 8,32 hay:

- Xay dung xich téc do truc chinh?

- Xay dung xich chuyén dong chay dao (xich phan do, xich chay dao thang
ding, xich chay dao huéng kinh, xich chay dao huéng truc), tir d6 dua ra dugc
cong thitc diéu chinh cho méi xich.

5. V& hinh, trinh bay cdc chuyén dong co ban clia mdy xoc rang.
6. Dua vao so d6 dong cua mdy xoc rang 514 hay:

- Xay dung xich toc do truc chinh ctia dao xoc.

- Xay dung xich phan do va xich chuyén dong chay dao vong.

- Xich chuyén dong chay dao huéng kinh va ciu tao ctia cam thuc hién an
dao.

7. Trinh bay nguyén ly gia cong banh ring con riang thang bing phuong
phép bao hinh.

8. Trinh bay phuong phédp ca rang.

9. Trinh bay phuong phdp mai nghién rang.

10. Trinh bay phuong phdp mai rang.
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CHUONG 9: MAY GIA CONG REN

Dé gia cong ren, ngudi ta dung nhiéu phuong phap, nhiéu may va dung cu
cit khac nhau. Trong c4 phuong phdp do, phuong phdp pho bién nhat 1a cét ren
trén may tién bang dao tién, cat ren bing ban ren va ta ro, ban ren dang ring
luoc...Mbi mot phuong phap déu cé uu, nhugce diém khic nhau. Lwa chon phuong
phép thich hgp tuy thuoc vao kich thuGe, vao do chinh xac, do béng bé mit, dang
ren cua chi tiét gia cong. Ngoai ra con phu thudc vao dao cit, vao dang san xuat
va cac yéu cau khac.

Trong cic phuong phdp ké trén phay ren 1a mot trong nhitng phuong phap
diing hang diu trong nganh ché tao may vé tinh hién dai, né 1a phuong phép cé
niang suét cao nhat, c6 thé gia cong ren ¢6 cap chinh xdc 2 va cip 3, dang sin
xuat hang loat hoac hang khoi.

Tuong tGng v6i phuong phdp gia cong ren, phai cé cic may gia cong ren
nhu: mdy tién, mdy phay ren, mdy cdn ren, may mai ren.v.v...

Nghién citu mot s6 mdy gia cong ren phd bién nhat sau:

1. May phay ren

Phay ren la phuong phap gia cong ren tuong doi don gian, nhung c¢6 nang
sudt cao. C6 hai phuong phdp phay ren co ban: Phay ren dai véi dao phay dia,
phay ren ngin véi dao phay luoc hoic dao phay gi6 l6c.

Phay ren vé6i dao phay dia chu yéu ding dé gia cong nhitng truc vit dai c6
ren hinh thang hoac hinh chit nhat. Phay ren véi dao phay lugc hoac gi6 16c dung
dé gia cong ren bulong hodc vit tiéu chudn ¢ chiéu dai phan ren ngin hon chiéu
dai dao phay. Phuong phéap nay dung cho ca ren ngoai va ren trong. Dao phay gié
16¢ con dung & truong hop chi tiét gia cong 16n, ding yén, dau dao phay quay
xung quanh chi tiét gia cong.
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Hinh 113: So d6 cac phuong phéap phay ren

Céc phuong phap phay ren duoc trinh bay trén hinh 113.

Hinh 113.a, thé hién phuong phdp phay dung dao phay dia. Dao phay so 1
c6 bién dang tring vé6i bién dang cua ren, thuc hién chuyén dong chinh V quay
tron va chuyén dong chay dao doc S. phoi s6 2 thuc hién lugng chay dao vong Sy.

Trdn Vin Khiém & Lé Van Tién 156



May cat kim loai

Bit dau vao chu ky gia cong dao phay hodc phoi thuc hién lugng chay dao huéng
kinh dé cat hét chiéu cao ren.

Hinh 113.b,c 1a so d6 phay ren bing dao phay luoc. né c6 thé dung dé phay
ren ngoai hinh b va ren trong hinh c. Dao phay va phoi c6 thé quay cling chiéu
hodc ngugc chiéu hinh b, dao va phoi quay cung chiéu hinh ¢, dao va phoi quay
nguoc chiéu.

Vé thuc chat, dao phay rang Iugc 12 mot bo dao phay dia. do d6 qud trinh
phay dugc rit ngan rit nhiéu, vi cdc vong ren trén sudt chiéu dai can cat, dugc
cac lugi dao gia cong cung mot lic. Sau mot vong quay cua chi tiét gia cong,
diém cuéi cha vong ren do dia dao truGc hinh thanh s& tring vé6i di€ém diu cha
vong ren do dia dao k€ ti€p thuc hién. Cho nén, ren dugc cit xong sau mot vong
quay ctia phoi. Trén thuc t€, dé ren cét dugc chiéu sau can thiét phoi cin quay qué
mot vong. Tuy thudc vao cau tric cua may, chu ky gia cong két thic khi phoi
quay tir 1,2 dén 1,4 vong. Chiéu dai cta dao phay cén dai hon chiéu dai ren can
cét it nhat 1a 2 dén 3 ren.

Truc cta dao phay can dat 1éch véi truc cua phoi mot géc o (o 1a goc nang
ctia ren). Nhung néu dat song song thi sai léch bién dang ren ciing khong nhiéu.
Do sai léch cang 16n, khi bude ren va duong kinh dao phay cang 16n hoac khi
duong kinh phoi cang nho. Pac biét 1a khi gia cong ren tam giac cd géc nang
nho, do sai léch nay khong ddng ké.

2. May can ren

Can ren la mot trong nhitng phuong phap duoc dung réng rai nhat trong
nganh ch€ tao mdy hién dai. Trong qua trinh cdn, do bén va do chiu mai mon bé
mat ren dugc nang cao, gia thanh mdy can lai thap nhung nang suit cao nén can
ren dugc diing dé ché tao nhiéu loai ren trong san xuat hang loat, hang khoi. Cén
ren dugc thuc hién trén co s bién dang kim loai cua chi tié€t gia cong, khi dung
cu can lan trén chi ti€t. Tuy thudc vao dung cu cdn, mdy can ren c6 thé phan
thanh céc loai sau; hinh 114
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Hinh 114: So d6 cac phuong phép cédn ren

Céan ren bang ban can hinh 114.a, dung cu cét 1a hai ban ren s6 1 va s6 2 ¢6
dudng ren thang (dang khai trién ctia ren vit), c6 bién dang, buée ren va géc nang
tuong tng vé6i ren cn cat. Ban ren trén s6 1 thuc hién chuyén dong thang di - vé
V, ban ren dudi s6 2 ¢6 dinh. Phia ddu cdc ban ren c6 phan vét con dé chi tiét gia
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cong s6 3 vao va thodt ra khi cat xong dugc thuan lgi. Trong qua trinh cén, chi
tiét gia cong lan giita hai ban ren ma khong c6 chuyén dong doc truc. Thay déi
khoang cach giita hai ban ren s€ cho duong kinh ren khac nhau.

Cén ren bang truc can hinh 114.b, & day co cau cit 1a hai truc cén s6 1 va s6
2 quay cung chiéu nhau véi van toc 1a V va ¢6 budc ren tuong duong véi bude ren
can cat, nhung huéng cua ren truc cn va ren can cat phai ngugc chiéu nhau. Chi
tiét gia cong s6 3 duoc dat trén goi tua s6 4. Truc can s6 2 chi quay tron. Truc can
s6 1 ngoai chuyén dong quay tron v6i van toc V con thuc hién chuyén dong
hudng kinh S. Khi gia cong, truc cdn s 1 tién nhanh vé phia chi tiét gia cong va
ép chi tiét vao truc can s6 2 dé hinh thanh dang ren. sau d6 truc cdn s6 1 dimg lai
mot thoi gian d€ stra ren roi 1bi nhanh ra.

Hinh 114.c, 1a so d6 cdn bang truc cdn s6 1 va cung ren s 2. Chuyén dong
cat V chi do truc cén thuc hién. Chi tiét gia cong s6 3 duoc dan vao truc cdn va
cung ren. Qua trinh cét ren duoc thuc hién sau mot vong quay ctia chi tiét quanh
truc ctia nd trong pham vi cua cung ren. Dung cu cit cia phuong phdp nay rat
phiic tap va dat.

3. May cat ren dai oc

Cit ren bing ta 16 ¢6 thé thuc hién trén mdy tién van nang, mdy khoan hoic
mdy tu dong chuyén dung. Tuy theo vi tri, truc chinh clia may c6 thé dit ngang,
thang diing hoac nghiéng. S6 truc chinh clia mdy c6 thé 1a mot hay nhiéu truc.
Céc may cat ren dai 6c chli yéu dung trong san xuét hang loat va hang khoi.

3.1 May khoan ren

May khoan ren c6 cau tric giong véi may khoan ban hoac khoan ding dung
dé cat ren c6 dudong kinh dén 300 mm. M4y c6 thé ¢6 mot truc chinh hoéc nhiéu
truc chinh, v6i dau khoan dugc dao chiéu bang su dao chiéu dong co hay bang co
céu dao chi€u co khi.

Pau khoan ren dao chiéu bang co khi

dugc trinh bay trén hinh 115. I

Truyén dong cua diu khoan ren dugc dan (oo L
tir hop toc do dén truc s6 1. Khi cét ren, dudi tac — z"l Z2
dung cuta luc chay dao, truc chinh Tc mang ta / i N \

16 di dong lén, déng ly hop ma sat L dé tién
dao. Qud trinh cét ren duy tri cho dén khi
khong con luc chay dao, ly hop L dong xudng
duéi va truyén dong chay dao nhanh theo chiéu

nguoc lai dugc thuc hién qua céc ty s truyén:

(L 4 Loy
z, 7, Z,
3.2 My ta ro duoi cong Hinh 115: So d6 dau khoan ren

dao chiéu bang co khi
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May ta 16 duodi cong dung dé cét ren dai 6¢ v6i dang san xudt hang loat 16n
va hang khoi. Nho ta 10 duodi cong, dai 6¢ da duoc cit ren tudn tu dua ra khoi ta ro
mot céach lién tuc, ta 16 khong ddo chiéu nén mdy c6 nang sudt cao. Hinh 116,
giGi thiéu nguyén ly 1am viéc va so d6 dong hoc cia mdy ta ro dudi cong.

Motedt A-A

Hinh 116: Nguyén 1y 1am viéc va so d6 dong mdy ta r6 dudi cong tu dong

Hinh 116.a, trinh bay mot ddu ta r6 dudi cong trén mot mdy tu dong cit ren
dai 6c. Ta ro dudi cong s6 1 c¢6 phan cong dat tu do trong mot dau quay dac biét
s6 2 dé thuc hién chuyén dong chinh quay tron V cua ta r6. Cc phoi dai 6¢ s6 3
duoc dan trong ranh s6 4 tir phéu cip phoi, va duoc ddy vao thanh truot s6 5 dé
gift chi ti€t khong quay. Thanh trugt s6 6 tudn tu ddy phoi vao phan ddu con cua
ta ro, va di ti€p dén phan duoi cong, sau d6 roi ra ngoai & ctra s 7.

Hinh 116.b, 1a so d6 dong cua may tu dong c6 hai ta r6 dudi cong. Ta ro
duoi cong s6 1 duge dat trong dau quay s6 2 do dong co D truyén dén véi van toc
V. Phoi s6 3 dugc dan tir phéu cip phoi s6 4 va duoc cdc thanh ddy s6 6 dua vao
ddu con cla ta 16. Thanh ddy lam viéc nhd cam s6 5 qua bo truyén truc vit-banh

vit K/Z

4. May mai ren

M4y mai ren dugc dung rong rai trong nganh ché tao dung cu, dé nang cao
do chinh xac cua ren da dugc gia cong ¢ nhitng may khac. Cac loai ren can mai
thuong 1a ren cta ta ro, dudng ren, truc can ren, truc vit, dao phay truc vit.v.v...
Phan 16n nhitng chi tiét nay déu duoc nhiét luyén, nén ren it bi bién dang.

Khi mai ren thuong thuc hién v6i cdc phuong phap mai dugc trinh bay trén
hinh 117.

Mai v6i dda mai dang dia, tuong ung véi bién dang clia mot ranh ren hinh
117.a. Khi mai dd mai s6 1 thuc hién chuyén dong chinh quay tron V, va chuyén
dong chay dao huéng kinh S, dé mai hét chan ren, phoi s6 2 thuc hién luong chay
dao vong S, va chay dao doc S; tuong tng véi bude ren t, sau mot vong quay.
Truc dd mai can tao thanh véi truc phoi mot géc o 1a géc nang cua ren.
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Hinh 117: So d6 céc phuong phap mai ren

Phuong phap nay c6 thé mai vé6i bat ky dang ren va chiéu dai ren nhu thé
nao dong thoi cho ren ¢6 do chinh xéc cao cap 1 nhung nang suat thap.

Mai v6i d4 mai nhi€u ren vong (hodc ren vit), hinh 117.b, d4 mai s6 1 cé
nhiéu vong ren hoic ren vit, cic chuyén dong can thiét giong nhu mai véi d4 mai
dia. Nhung phuong phép nay c6 thé phan thanh hai trudng hop sau:

- Mai ngang: Khi chiéu rong B ctia dd 16n hon chiéu dai L cta ren can mai
khoang 2 dén 4 budc ren. Trudng hop nay dung dé mai chi ti€t ngan. Chuyén
dong chinh V ciing do da mai thuc hién. Chuyén dong chay dao huéng kinh S,
dugc diéu chinh dén hét chi€u sau ren ngay tir dau, hodc sau khi phoi quay duoc
mot nira vong. Trong khi d6 phoi thuc hién chuyén dong chay dao doc S; = tp.

Qua trinh mai dugc thuc hién sau khi phoi quay khoang: 1% vong.

- Mai doc: Khi chiéu rong B cia dd4 mai nho hon chiéu dai L clia ren can
mai, trong trudng hop nay, dd mai dugc diéu chinh hét chiéu sau ren va thuc hién
chuyén dong chinh V. Phoi thuc hién chuyén dong chay dao vong S, va chay dao
doc S, twong tngvéi budce ren t.

Phuong phdp mai véi dd nhiéu vong ren cho nang suat cao hon phuong phap
mai véi dia da, nhung do chinh xac thap hon, vi bién dang ren bi 1éch do truc da
va truc phoi dat song song nhau.

Mai v6i d4 mai hinh con hinh 5.c, v6i goc y=5 =+ 10°. Trong qué trinh phoi
thuc hién luong chay dao doc S; da mai tuan tu thuc hién lugng chay dao hudng
kinh S, sau d6 m6i mai toan bo bién dang ren.

Phuong phdp nay ding thuan loi dé mai chi tiét dai va do chinh xac khong
kém cap 2.

May mai ren duoc dung rong rai nhat la loai dung da dang dia va loai dung
dd nhiéu vong ren. Loai mdy ding d4 nhiéu ren vit it ph6 bi€n, vi n6 doi hoi s6
vong quay cua truc da va phoi phai nhu nhau, két ciu xich truyén dong phai co
moi quan hé cing.
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Cau hoi:

1. Trinh bay phuong phap phay ren.

2. Trinh bay phuong phép cén ren bang ban ren.
3. Trinh bay phuong phdp cén ren béang truc cén.
4. Trinh bay cdc phuong phdp mai ren.
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Phan thud hai

MAY CAT KIM LOAI PIEU KHIEN THEO
CHUONG TRINH SO

CHUGONG 1: HE THONG PIEU KHIEN SO CHO MAY CONG
CU CNC

L. CAC KHAI NIEM VA QUA TRINH PHAT TRIEN

1. Khai niém co ban

1.1 Diéu khién/qua trinh diéu khién

La qua trinh say ra trong mot hé thong gidi han, trong d6 mot hay nhiéu dai
lugng la dai luong dau vao, cac dai lugng khac la dai lugng dau ra, chiing tac
dong va anh huéng dén hé thong theo mot quy luét riéng.

1.2 Piéu khién s6 (Numerical Control = NC)

La hé thong diéu khién duoc dic trung boi céc dai lugng ddu vao 1a nhiing
tin hiéu s6 nhi phan, chiing duoc dua vao hé diéu khién duéi dang mot chuong
trinh diéu khién c6 hé thong.

Trong hé diéu khién so ting dung cho diéu khién mdy cat kim loai cic dai
luong dau vao 1a nhitng thong tin, dit liéu hay 1a s6 liéu nap vao dé tién hanh mot
qud trinh gia cong chi tiét cu thé.

1.3 Thong tin hinh hoc (Geometrical Information)

La hé thong thong tin diéu khién cic chuyén dong tuong doi gitta dao cu va
chi tiét gia cong, lién quan truc ti€p dén qud trinh tao hinh bé mat, con goi la
thong tin vé dudng dich chuyén (hinh thanh dudng sinh va dudng chuin cta bé
mat hinh hoc muon tao ra)

1.4 Thong tin cong nghé (Technological Information)

La hé thong thong tin cho phép may thuc hién gia cong véi nhitng gia tri
cong nghé yéu ciu: Chuédn bdo cdc goc toa do, chon chiéu sau 14t cat, toc do chay
dao, s6 vong quay truc chinh, vi tri xudt phdt cta dao, déng hay ngat dung dich
tron nguoi, mach do luong va kiém tra.

1.5 May cong cu diéu khién theo chuong trinh s6 (M - CNC)

La thé hé may cong cu duoc diéu khién theo chuong trinh viét bing ma ky
tu s0, chif cdi va céc ky tu chuyén dung khdc, trong d6 hé thong diéu khién c¢6 cai
dat cac bo vi st Iy Microprozessor (WP) lam viéc véi cac chu ky thoi gian tir 1 dén
20 micro giay (us) va c6 bo nhd t6i thiéu 4 KByte, ddm nhiém céc chiic nang co
ban clia chuong trinh diéu khién s& nhu: Tinh todn cic toa do trén céc truc diéu
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khién theo thoi gian thuc, gidm sdt cdc trang thdi ciia may, tinh todn cdc gia tri
chinh 1y dao cu, tinh todn noi suy trong diéu khién qu§ dao bién dang (tuyén tinh
va phi tuyén), thuc hién céc cap gia tri can - thuc...

1.6 Uu diém co ban cia M - CNC

So v6i cdc may cong cu diéu khién bang tay: Két qua lam viéc cia (M-
CNC) khong phu thudc va tay nghé thuan thuc clia ngudi diéu khién. Nguoi diéu
khién mdy cht yéu déng vai trd theo doi kiém tra céc chic nang hoat dong clia
may.

So v6i cdc mdy diéu khién tu dong theo chuong trinh cing (ding cam,
dudng, cit chin, truc gai bi, cong tic hanh trinh...) M4y cong cu diéu khién theo
chuong trinh s6 ¢6 tinh linh hoat cao trong cong viéc 1ap trinh, dac biét khi c6 trg
gilp cua may vi tinh, tiét kiém duoc thoi gian chinh mdy, dat dugc tinh kinh t€
cao ngay ca véi loat san phdm nho.

U'u di€m chi ¢6 trong mdy diéu khién s6: Phuong thitc 1am viéc v6i hé thong
st 1y thong tin “dién tir - SO6 hod” cho phép ndi ghép véi hé thong str 1y sO trong
pham vi quan Iy toan xi nghiép. Tao diéu kién md rong tu dong hod toan bo qua
trinh san xuat, tng dung cac k¥ thuat quan ly hién dai thong qua mang lién thong
cuc bo (LAN) hay mang lién thong toan cau (WAN)

2. Qua trinh phat trién, trinh do hién tai cia nganh may cong cu va
cong nghé gia cong diéu khién theo chuong trinh sé.

2.1 Qua trinh phat trién

Cu6i nhitng nam 40 - MIT/USA (Massachusetts Institute of Technology)
thuc hién du 4n nghién citu k¥ thuat diéu khién so

Nam 1953 - cong bo sang ché€ mdy phay diéu khién theo chuong trinh s6
NC.

Nam 1959 - trién 1am may cong cu tai Pari, trung bay nhitng mdy NC dau
tién clia chau au.

Nam 1960 - Céc hé diéu khién s6 dugc ché tao tuong tng véi trinh do ky
thuat ctia cong nghé bong den dién tlr va ro-le (co/dién/thuy luc). Kich thudc con
16n, nhay cdm véi céc diéu kién moi trudng va con dit, khong thé dung duoc
trong nhitng phan xudng may thong thuong. Mdy NC & thoi ky nay dugc tng
dung cht yéu trong cong nghiép hang khong.

Tu sau nam 1960 béng dén dién tir dugc thay thé boi cdc phan tir ban dan
dién tlr roi rac, diole (dén 2 cuc) va Transitor (dén 3 cuc) nhung da s cac linh
kién 1é van doi hoi c6 thé tich chi€ém chd du 16n, con rit nhiéu moi han va nhitng
6 cam ghép ndi (giao dién), vira ton kém khi ché tao, vira han ché€ do tin cay trong
van hanh diéu khién. Thong tin diéu khién ghi trén bang duc 16, dung lugng thap,
phai doc thong tin theo timg budc, khi gia cong nhiéu chi tiét giong nhau van phai
doc bang duc 16 cho timg lan gia cong. Khi thay déi chuong trinh diéu khién,
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chang han muon thay déi ché do cat cho phut hop hon, doi héi phai cai bién hay
lam lai bang duc 16.

Trong nhitng nam 1970 nganh diéu khién s6 nhanh chéng tng dung nhitng
thanh tuu phét trién clia vi dién tt, vi mach tich hop, nhitng hé¢ NC sir dung cic
ban mach logic néi ciing dugc thay thé boi cac hé diéu khién c6 bo nhé véi dung
luong @ 16n, do n6i ghép cdc cum vi tinh vao hé diéu khién s6 ma nhiing phéin
cting ¢6 nhiém vu chuyén dung truéc day dugc thay thé bang nhitng phdn mém
linh hoat hon. Dung luong nhG ngay cang dugc mé rong, tao di€u kién luu trit
trong hé diéu khién so truéc hét 1a timg chuong trinh riéng 1€, sau dé la ca mot
thu vién chuong trinh, lai c6 thé sira doi chuong trinh da lap mot céch dé dang
thong qua cdp lénh bang tay, thao tdc truc ti€p trén may.

2.2 Trinh do¢ hién tai

Cac chitc nang tinh toan trong hé thong CNC ngay cang hoan thién va dat
toc do st ly cao do ti€p tuc tng dung nhiing thanh tuu phat trién cla
Microprozessor ((WP). Cac hé thong CNC dugc ché tao hang loat 16n theo cong
thic st 1y da chiic niang, dung duoc cho nhiéu muc dich diéu khién khéc nhau.

Vat mang tin tir bang duc 16, bang ti, dia tir tién t6i dia Compact (CD) c6
dung lugng nhé ngay cang md rong, do tin cay cao va tudi tho lau dai.

Viéc cai dat cac cum vi tinh truc ti€p vao hé NC dé trd thanh thé he CNC
(Computerized Numerical Control) da tao diéu kién tng dung may cong cu CNC
ngay ca trong xi nghiép nho, khong c6 phong lap trinh riéng, nghia 1a c6 thé lap
trinh truc ti€p trén mdy boi ngudi diéu khién mdy. Dit liéu nap vao, noi dung luu
trit, thong bdo vé tinh trang hoat dong ctia mdy cung cac chi dan cén thiét khéac
cho ngudi diéu khién déu dugc hién thi trén man hinh.

Man hinh ban dau chi 1a tring den vdi ky tu chif cdi va con s, nay da ding
man hinh mau graphic, do phan dai cao (c6 thém toan d6 hoa va hinh v& mo
phong finh hay dong). bién dang cua chi tiét gia cong, chuyén dong cta dao cu
déu duoc hién thi.

Cac hé CNC riéng 1é c6 thé ghép mang cuc bo hay mang md rong dé quan
ly diéu hanh mot cich téng thé hé thong san xuit ciia mot xi nghiép hay clia mot
tap doan cong nghiép.

II. CAC DANG PIEU KHIEN SO

Cédc dang mdy cong cu khdc nhau, cdc bé mat tao hinh khdc nhau doi hoi
nhitng chuyén dong tuong doi rat khic nhau giita dao cu va chi tiét gia cong. Cac
dang diéu khién s6 theo d6 dugc phan ra thanh: Piéu khién diém, diéu khién doan
hay dudng thing va diéu khién bién dang phi tuyén (contour).

1. Diéu khién diém

D6 1a kiéu diéu khién don gian nhat: dung cu duoc diéu khién chay nhanh
(v6i t6c do quy dinh trudc, khong diéu khién dugc tir chuong trinh) theo dudng
thang tir diém nay t6i diém kia. Qud trinh cong tdc chi thuc hién tai cic diém
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dimg. Ki€éu diéu khién nay dung trén mdy
khoan, doa, dot 16, han diém... hinh 118.

Trén may khoan, khoét, doa... chi tié€t gia
cong phai dugc dinh vi tai mot diém c6 dinh trén
ban mdy. Trong qud trinh chuyén dong, dao
khong tham gia cét got, chuyén dong trén cdc
truc riéng 1€ lic nay déu khong c6 rang budc boi
céc quan hé ham s6, t6c do cta cac chuyén dong
dinh vi khong phu thudc vao cac yéu to cong
nghé.

2. Diéu khién doan hay duong thiang

D6 1a kiéu diéu khién, cho phép khi chay
dao c6 tham gia cét got (diéu khién duogc toc do
tlr chuong trinh) theo timg truc. Tai mot thoi diém
chi c6 thé chay dao tu dong theo mot truc, nén
chi gia cong tu dong theo cac duong song song
VGi cdc truc toa do, hinh 119.

Trén may tién, khi gia cong cac chi tié€t hinh
tru don gian hay & may phay khi gia cong cac

May cat kim loai

H.119: Diéu khién dudng

bién dang song song Vvéi céc truc, can thuc hién cic chuyén dong véi téc do cat
got Iua chon khac nhau, nhung yéu cau chi thuc hién trén tling truc mot ma thoi
(van khong ¢6 rang budc boi cac quan hé ham s6 giita cac truc)

3. Diéu khién bién dang tuyén tinh va phi tuyén (contour)

Dang diéu khién nay doi hoi phai c6

céc chuyén dong biét lap, diéu chinh cdc vi
tri theo thdi gian thuc trén moi truc toa do
va dam bao quan hé phu thudoc ham s6 véi
cac chuyén dong dong thoi trén cdc truc
khac. Gia tri can, ung v6i mot vi tri tic thoi
trén mot truc, phai duogc tinh todn mot cach
tudn tu (theo nhip diéu khién) ding véi rang

budc ham s6 clia bién dang can gia cong,
hinh 120.

H.120: Diéu khién theo Contour

Diéu khién bién dang nhu vay bao gém céa kha niang diéu khién diém ciing
nhu diéu khién doan hay dudong thang. N6 duoc diing trong cidc may Tién, may

phay, cic trung tam gia cong (mdy cong cu tu dong da chic nang, c6 qué trinh
déi dao tu dong, thuc hién dugc nhiéu cong nghé khdc nhau nhu: khoan, phay,
tién, cét ren...) cic may gia cong bang dién cuc an mon, day dién cuc va mdy cat

béng tia hd quang ap luc cao (plasma)...
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Bo diéu khién ki€u nay c6 kha nang diéu khién dé€ gia cong dong thoi theo
nhiéu truc khac nhau. Nho vay c6 thé gia cong dudng thang hodac duong cong bat
ky. Diéu khién ki€u nay dat tién nhat trong 3 ki€u néi trén.

Phan 16n cdc bo diéu khién trong cong nghiép hién nay 1a diéu khién
contour. Can luu ¥ ring bo diéu khién contour c6 thé 1am dugc cdc viéc clia hai
kiéu diéu khién trudc.

Cic bo diéu khién contour lai tiép tuc dugc phan loai theo s6 truc c6 thé diéu
khién dong thoi. Bing cdch do, chiing ta phan biét

kiéu diéu khién: 2D, 2,5D va 3D.

a. Diéu khién 2D

Mady c6 kha ning diéu khién dong thoi
hai truc. Vi vay c6 thé gia cong dudng thang
hodc dudng cong trong mot mat phang. Trong
vi du hinh bén, mdy c6 thé diéu khién dong
thoi hai truc X, Y. Chay dao theo truc Z phai

thuc hién bang tay hoac sau khi dimg 2 truc Hinh 121: Diéu khién theo 2D
kia, hinh 121.
b. Diéu khién 2.5D

Tuong tu nhu diéu khién 2D, tai mot thoi

diém mady chi c6 thé diéu khién dong thoi 2 truc. |.~

biém khéc 12 c6 thé thay déi phuong truc dao, \)yy
nghia 1a ¢ thé gia cong trong mat phang X-Y, X- ¥

g gia cong trong mat phing T4

Z,Y-Z, hinh 122.
c. biéu khién 3D Hinh 122: Diéu khién 2,5D

Bo diéu khién 3D c6 thé diéu khién dong
thoi 3 truc. Nho vay c6 thé gia cong céc dudng,
mat khong gian, vi du mat cdu, mat xoan vit tru.
Tuy nhién, trén mot s6 mdy chi ¢ thé gia cong
duong thang 3D, dudng xoin 6c (ndi suy cung
tron theo 2 truc va dudng thang theo truc thit ba).

Chd y ring, s6 truc dugc diéu khién dong
thoi khong nhat thiét bang so truc cia may.

Hinh 123: Diéu khién 3D

III. CHUC NANG VA CAU TAO CUA CAC HE PIEU KHIEN SO
1. Nguyén tic van hanh ciia cidc may cong cu diéu khién so
Vi du: So d6 nguyén tic van hanh cta mot mdy phay ding diéu khién so,
diéu khién trén 3 truc toa do X,Y,Z. G6m 3 phén, hinh 124

- Phan cép dit liéu dau vao
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- Phan diéu khién CNC
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Hinh 124: Nguyén tic van hanh ctia mot may cong cu diéu khién s6

1.1 Chuong trinh gia cong chi tiét
Nhitng thong tin can thiét d€ gia cong mot chi tiét ndo d6, dugc tap hgp mot
céch hé théng goi 1a chuong trinh gia cong chi tiét. Chuong trinh nay c6 thé:
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- Pugc soan thao va luu trit trong vat mang tin (bang tir, dia tir hoac dia
compact CD) va dugc dua vao hé diéu khién s6 qua clra nap tuong thich.

- Pugc dua vao hé diéu khién so thong qua céac nit baim bang tay trén bang
diéu khién. Nho bang diéu khién ciing ¢ thé dua vao hé diéu khién c4c thong tin
dac biét (s6 lieu vé dao cu, gid tri hiéu chinh bién dang, cic dit liéu diéu chinh
may...)

- Pugc chuyén truc tiép tir bo nhd clia mot mdy tinh diéu hanh chi sang hé
diéu khién ctia ting tram gia cong (nguyén tic van hanh DNC)

1.2 Bo logic diéu khién

Str 1y cdc dit liéu chuong trinh nho cdc phdn mém hé thong (Systematical
Software) nhim:

- Cung cap cdc gia tri can vé vi tri cho ting truc riéng 1€ clia may cong cu
theo mot tan s6 phu thudc vao téc do st 1y dit liéu chuong trinh.

- So sanh cac gid tri can (GTC) va gia tri thuc (GTT) vé vi tri, xdc dinh gid
tri chénh léch, A, = GTC - GTT va cép lénh diéu khién tuong tGng cho ro-le toc
do cia timg truc chay dao riéng 1é. Nho vay ting truc ctia mdy chuyén dong doc
lap nhung van phoi hgp duoc véi nhau sao cho bién dang gia cong duoc sinh ra
véi toc do gia cong da dugc lap trinh.

1.3 Chuong trinh tuong thich chuyén dung va nhimg dir liéu diéu chinh

2

may

Nho cac chuong trinh nay, hé diéu khién dam bao dugc su tuong thich cac
thong so k§ thuat chuyén mon ctia may cong cu ma né diéu khién.

Nhitng dit liéu diéu chinh mdy xdc dinh: T6c do chay nhanh (khong cit) t6i
da, bo trf xép dat céc truc may, céc trang thdi dong mach ctia hé diéu khién va
gidi han viing 1am viéc cua hé thong cong nghé (ban mdy, g lap, dao cu)

* Chuong trinh gia cong chi ti€t: con bao ham nhitng thong tin lién quan
truc ti€p dén may:

- Lénh déng/ngéit mach bom dung dich tron nguoi

- Lénh thay déi s6 vong quay va chiéu quay cho truc chinh

- Lénh thay déi dao cu

* Bo logic diéu khién: chuyén ti€p nhitng lénh nay qua céc cum diéu khién
twong thich cai dat trong hé diéu khién dén c4c khau diéu khién may nhu: Van,
Ro-le, cic cdu dao tiép mach... Ngugc lai cum diéu khién tuong thich ciing tiép
nhan cdc thong tin phan héi tir cdc cong tic ngét cudi (cit chan), cdc bo canh bdo
dp suat va nhitng bo phan khac 1ap dat trén may (c6 kém theo dung cu phat tin
hiéu) dé chuyén thanh céc thong bdo vé tinh trang sdn sang hoat dong hoac trang
thdi dimg... cho hé diéu khién s6.
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2. Dong luu thong tin hiéu trong hé diéu khién so

Dong Iuu thong tin hiéu trong hé diéu khién c6 thé dugc trinh bay nhu sau:
hinh 125

'
BANG PIEU KHIEN TAY QUAY DPAUBOC MAY VI TINH LOP 1
NAP DU LIEU
v
DULIEU DULIEU DULIEU DULIEU LOP 2
CHUONG TRINH HIEU CHINH DAO MAY LUU TRU
v LGP 3
CHUAN B[ THONG TIN LUU CHUYEN
y
I LOP 4
XULY THONG TIN LUU XU LY
PEEE—
A
LOP 5
PIEU CHINHSO | PIEU CHINH PIEU CHINH BIEU CHINH
VONG QUAY T/C VI TRI THICH UNG
l - v
A
l A4 l v
ROLE VONG QUAY ROLE VONG QUAY TONG THE 6P 6
HIEU CHINH DONG 2 i . Ay CO LOP
: . HIEU CHINH DONG MAY CONG CU PIEU KHIEN
l TOAN MAY
| | TRUYENDONG L—| TrUYEN DONG
TRUC CHINH CHAY DAO v

Hinh 125: Dong luu thong tin hiéu trong hé diéu khién s6

Dong luu thong tin hiéu dugc chia thanh 6 16p

* L6p 1: Nap dir liéu

- Bing tay, nho bang diéu khién.

- Bang tay nho co cau co khi (tay quay, tay gat) hodc cap xung.

Viéc cép tin hiéu nay gidi han cho qua trinh gia cong cac chi tiét 1é, két cau
don gian hoac cho qua trinh di€u chinh may.

- Bang dau doc cac vat mang tin (bang tir, dia tir, dia compact).

- Truc ti€p (online) tir bd nhG clia mot may diéu hanh gia cong.

* Lop 2: Luu trix

Thong tin dau vao dugc luu trit trong cac bo nhé. Chuong trinh gia cong chi
tiét, cdc dit lieu vé dao cu va céac gid tri hiéu chinh dugc luu trit trong bo nhé
RAM. Cic dit liéu hiéu chinh mdy ciing dugc luu trit trong bd nhé RAM hoac
trong bo nhd EAROM. Céc dit liéu chuong trinh cho cum diéu khién tuong thich
(PC=programmable control) duoc luu trit trong cidc b6 nh PROM.
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* L6p 3: Luu chuyén

Trong 16p nay, céc dit liéu chuong trinh dugc xtt ly. Pudng dich chuyén can
thuc hién trong cac cau 1énh k€ ti€p dugc tinh toan, quy dao tuong quan véi bién
dang lap trinh duoc tim ra ¢ tinh dén khoang cach bu dao. C4c thu phdp kiém
tra, thir nghiém lai nhiing thong s6 chuong trinh quan trong nhu diém két thic
mot duong cong phi tuyén.

* L6p 4: Luu xtr 1y

L6p nay bao gdbm cdc noi suy, tim ra nhiing gia tri can vé vi tri cho mach
diéu chinh vi trf trén timg truc chay dao. N6 ciing dua ra cdc so liéu diéu khién
truc chinh cong tdc cling nhu diéu khién chung toan may.

* L6p 5: Diéu chinh

G6m céc cum diéu chinh vi tri, diéu chinh téc do dich chuyén trén cic truc
cho phu hop véi toc do chay dao da 1ap trinh, tuy thuoc vao vi tri tic thoi cia moi
truc.

* Lop 6: Diéu khién toan mdy

3. Cac thong tin diéu khién

3.1 Diéu khién

La nhiing tdc dong anh hudng c6 muc dich dén dong luu thong nang lugng
va dong luu thong vat chat thong qua céac thong tin.

Thong tin trong mo6i quan hé nay 12 nhitng thong béo cho hé diéu khién tao
diéu kién thuc hién nhitng qué trinh chitc ning xéc dinh.

Dé diéu khién may cong cu, hé diéu khién cin nhiing thong tin nhu:

- Chuyén dong tuong doi gilta dao cu va chi tiét

- Céc s6 lieu cong nghé vé toc do chay dao va toc do cat

- Céc chu trinh gia cong xdc dinh bdi diéu kién cong nghé dic trung (chu
trinh khoét ranh, phay khoang réng, cit ren...)

- C4c chiic nang phu (d4n dong dung dich tuéi nguoi, thay déi dao...)

3.2 Biéu thi thong tin qua tin hiéu

Mot thong tin ¢6 thé dugc trinh bay bing nhiing gid tri hodc nhitng dién
bién gia tri cua thong so tin hiéu.

Hé thong tin hiéu chi chdp nhan nhiing “gia tri s6 - roi rac - xac dinh” goi la
tin hiéu so.

Hé diéu khién 1am viéc vé6i céc tin hiéu s6 ma ta dang nghién cttu chinh 1a
hé théng diéu khién s6.

4. Cac hé thong s6 va ma so

Nhin chung céc hé thong s6 dugc xay dung tlr cdc con s6 1a tong lu§ thira
clia co sO tuong tng véi hé thong ma ta goi tén.

4.1 Hé thap phan
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Co so hé thong 1a 10, vi du: 100,, = 1.10* + 1.10" + 1.10°

Chi s6 10 dua vao dé biéu thi su trinh bay mot con s6 trong hé thap phan.
Nhung do da qua thong dung ma khi bi€u dién céc con s6 ctia hé thap phan khong
can viét chi sO nay.

S6 mii luy thira ctia co so6 hé thong bi€u thi dong thoi khoang cach vi tri ké
tr ddu phay:

- Vi tri ddu tién bén trdi ddu phdy ting v6i s6 mi,

- Tix vi tri ndy vé bén trai ddu phdy, cdc s6 mil luy thira ddn dan tang lén,

- K& tlr bén phai ddu phdy c4c s6 mii luy thira dan dan giam di: -1, -2, -3..

Co s6 cta hé thong dong thoi biéu thi s6 cac ky tu s6 ma hé thong can c6 dé
bi€u thi cdc gid tri con s6: trong hé thap phan d6 la 10 ky tu so6:
0,1,2,3,4,5,6,7,8,9.

4.2 Hé nhi phan

Hé nhi phan c6 co s6 hé thong la 2, n6 c6 mot y nghia dac biét trong k¥
thuat s 1y tin. Gi4 tri con s6 100 duoc bi€u thi trong hé thong nay la:

100,=1.2°+1.2°+1.2*+1.2° + 1.22 + 1.2' + 1.2° = 1100100

(Tuong tng trong hé thap phan =64 +32+0+0+4+ 0+ 0=100,,)

Y nghia dic biét ciia hé théng

- C4c gia tri con s6 muon biéu dién chi can hai ky tu 1a 1 va 0, chiing s&
duoc ky thuat thuc hién tuong do6i don gian. Vi du: C4p dong nang lugng 1a tng
voi trang théi (hay ky tu) 1, con ngit dong nang luong 12 ting véi trang thdi (hay
ky tu) 0.

- V€ k¥ thuat tin hoc, dang khdc nhau clia dong niang luong khong ¢ y
nghia gi, du n6 la dong nang lugng dién, nhiét, quang, thuy luc hay khi nén... st
1y tin chi quan tam dén ky tu biéu thi trang thdi va do dé y nghia quan trong clia
hé nhi phan nam trong céc giai phap dién tir cho céc tin hiéu 0 va 1. Cac tin hiéu
dién ti nay c6 toc do su 1y cao, lai c6 mat do tich chia 16n trong cac phan ti ban
dan dién tir.

Quy déi tir hé thap phan sang hé nhi phan
Vi du: Cho mot gia tri s6 thap phan: Z,,= 23,625

Chia cot tir ddu phay
23 0,625
Lién tuc chia cho 2 Lién tuc nhan véi 2

23:2=111e1 0,625 x 2 =1,250=0,250 + 1
11:2=5 1e1 025 x2=05 =05 +0
5:2=2 &1 0,5 x2=1,00 =0,00 +1
2:2=1 10
1:2=0 &1

Vay gia tri s0 tudng tng trong hé nhi phan la: Z, =10111,101
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D6i nguoc lai hé nhi phan:
Z=12+02°+122+12"+12°+1.2"+ 022 +1.2°

= 16 +4 42 +1 + 1 + U
= 23+0,5+0,125 =23,625
4.3 Cac hé thong khac

Dé biéu thi cdc con s6 16n, hé nhi phan can dén mot s6 16n vi trf clia ky tu

biéu thi, gay tr& ngai cho ky thuat tinh dién tir s6, ngoai hé nhi phan con ¢6 ting

dung cua cac hé thong s6 khac nhu:

a) Hé bat phan

Co s6 cua hé thong 1a 8

Hé nay can c6 8 ky tu s6 dé biéu thi cc con so: 0,1,2,3,4,5,6,7
Vidu: 100, = 144, = 1.8 + 4.8'+ 4.8° = 64 + 32 + 4 = 100,
b) Hé thap luc phan

Co s6 cua hé thong 1a 16

Hé ndy cidn dén 16 ky tu dé biéu thi cidc con s6:

0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F.

ViDu: 100,, = 64,,=6.16" + 4.16° =96 + 4 = 100,,
Bang 1 trinh bay so sdnh cdc hé théng s6 véi gid tri biéu thi tir 1 dén 16

Bdng 1:

Hé nhi phan Hé bat phan | Hé thap phan | H¢ thap luc
20125 | 24 |23 222t | 2| 8 | 8 |8 [10%|10' | 10°|16* | 16' | 16°

1 1 1 1

1|0 2 2 2

|1 3 3 3

11010 4 4 4
101 5 5 5
11110 6 6 6
171 7 7 7
110]01]0 010 8 8
11001 1|1 9 9
110|110 1|2 110 A
110 1 1|3 1 1 B

1| 1]01]0 1| 4 1|2 C
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1| 1]0]1 1|5 1 |3 D

1| 1]11]0 1|6 1| 4 E
11171 1|7 1|5 F
110,0]0]0 210 1|6 0
r{1r{ojo0o}j1yo0o(o01,4)4)11]07]0 6 | 4

4.4 Hé thong Ky tu so - chir cai nhi phan

Hé nhi phan thuan tuy (chi biéu thi cdc con s6) dugc tng dung dé sir 1y so
liéu trong ndi bo hé diéu khién.

Dé dua vao hay xuét ra nhitng thong tin cho hé diéu khién, ngoai nhitng con
s6 con can dén céc ky tu chit cdi, dau trong cau, d4u biéu trung, dau phép tinh...
nhiing ky tu da dang nay c6 thé dugc trinh bay nhd céc t6 hop ky tu 1 va 0 thuoce
hé nhi phan.

Quy luat t6 hgp cdc ky tu 1 va 0 dé biéu thi nhiéu ky tu da dang khac nhau
duoc goi 1a Code - ma s6 va duoc tieu chudn hod (quéc gia va quoc t€)

Ky tu 0 va 1 cling dugc quan niém 1a Bit (don vi thong tin, viét tat cla
Binary digit hay la ky tu nhi phan)

Cdc ma s6 tng dung trong qua trinh cap va chuyén giao thong tin trong hé
diéu khién s6 phai thoda man nhiing diéu kién sau:

- Phai 12 mi nhi phan, cdc ky tu truyén di phai duoc bi€u thi bing t6 hop
cac ky tu nhi phan O va 1.

- M4 s6 phai dam bao di nhiéu kha ning t6 hop céc ky tu nhi phan, nhd dé
tat ca cac chit cdi, chit s ciling nhu cac ky tu dac biét, ddu hiéu hoat dong, dau
hiéu tinh toan déu c6 thé biéu thi duoc.

- Ma s6 phai dugc xay dung sao cho cédc 16i trong khi truyén dat thong tin
dugc nhan ra mot cach tu dong (16i say ra ngay trong khi 1ap trinh hay khi bang
tir, dia tir bi nhiém ban, c6 vét xudc, cd virtdt, hay dau tir ciia bo phan doc 1am viéc
khong tot...)

- Mai s6 can tuong thich dugc v6i cdc ma truyén dat thong tin trong st 1y
sO ndi chung.

Trong hé diéu khién s6 truyén dat thong tin thudng ding ma so theo tiéu
chuén DIN 66024. Pay 1a mot tiéu chuén con nidm trong hé tiéu chudn My ASCII
(Amercan Standard Code for information Interchange)

Ma s6 nay cho phép trinh bay toan b cac thong tin can thié€t cho hoat dong
clia may cong cu diéu khién theo chuong trinh s0.
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Ma s6 theo tiéu chuian DIN 66024 ciing 1a ma s6 I1SO. D6 1a hé ma so 7 bit,
mobi mot ky tu biéu dat déu duogc trinh bay qua su t6 hop cta 7 bit. Nhu vay ta c6
thé biéu dat: 27 = 128 ky tu khdc nhau.

7 bit clia mot ky tu duge bd xung thém bit thit 8 - bit kiém tra - sao cho méi
ky tu déu thuong xuyén dua ra mot s6 chin cua 1 bit.

Bang 2, trinh bay ma s6 theo DIN 66024 (hoic ISO) cho 50 ky tu c6 cic t6
hop bit x4c dinh.

Bdng 2:

Bit — Nr. (K=bitkiémtra) | K | 7 6 | 5| 4 3121
S6 ranh (T =ranh chuky) | 8 | 7 6 5 T ] 3 2 1
Ma nhi phan 24| 2° 22120 2°

Nr. Ky tu Tohopky tuOva 1
1 NUL oOo|o0ojoO0O|O0O]OL=“]O]0]O
2 BS 1 o0o]O0Of]O]1T*“]O[O0]O
3 HT O o]0 01T} “]10]0]|1
4 LF o|ojo|joO0]1*“]1O0O|1]0
5 CR 1{0 |0 0|1 “]1]0]|1
6 Sp 10 1 {o0ojO0]“]O0O|O0]O
7 ( 0] 0 r1{oj1]“]0[0]O
8 ) 10 1|01 ]“]0|0]1
9 % 10 L o]0 “|]1]0]1
10 0] 0 1 L1 «“]1ojl1]0
11 10 Lo 1| “]11]1]1
12 + 0 0 L o1} “]10] 1|1
13 - 0] 0 L o] 1]“|]1]0]1
14 0 0] 0 1 Irj{ol“loj0]|O0
15 1 1|0 1 I {0 “]1]0]0/|1
16 2 1|0 1 rjof“loj1]0
17 3 0] 0 1 Lo} “]10] 1|1
18 4 1|0 1 rjof“|l1rj0/]0
19 5 0 0 1 Lo “]1]0/|1
20 6 0 0 1 rjof«“|l1|j1]0
21 7 1|0 1 r{of “|11]1/[1
22 8 1|0 1 rj{1f«“]10]0]|0O0
23 9 0 0 1 I {1} “]10]0/|1
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24 A 0| 1 OO0 |0 “1O0O]O0]1
25 B 0| 1 oOo,o0 10 “1O0O|1]O0
26 C 11 o0 |0 “1O0[1]1
27 D 0| 1 oOo,o0 10 “11]0]O0
28 E 1|1 o0 0“1 101
29 F 11 o010 “111]O0
30 G 0] 1 o0 0“1 1]1
31 H 0| 1 oOo,o0| 1 “10]0]O0
32 I 11 o0 |1 “10}]O0]1
33 J 1|1 o011 “10|1]O0
34 K 0| 1 o0 |1 “10[1]1
35 L 1|1 o011 “11]0]O0
36 M 0| 1 o0 | 1“1 ]0]1
37 N 0| 1 oo 1“1 1]O0
38 O 1] 1 o0 1“1 |11
39 p 0] 1 O, 1 10 “10]0]O0
40 Q 11 O (10 “10]O0]1
41 R 11 o110 “10|1]O0
42 S 0| 1 O (10 “10[1]1
43 T 1|1 o110 “11]0]O0
44 8] 0| 1 O (10 “11]0]1
45 \Y% 0| 1 o1 0“1 1]O0
46 W 1] 1 O 10 “ 1111
47 X 1] 1 o1 1 “10]0]O0
48 Y 0| 1 O (1|1 “10]O0]1
49 Z 0| 1 o1 1 “101]O0
50 DEL 1|1 1 Py 11|11
Bit kiém tra  «— —— | | Loy
Vung bit danh cho céc ky tu chit céi l — Ranh chu ky
! Céc gia tri trong hé nhi phan
Céic chi ¥ Vung bit danh cho c4c ky tu thap phan

- Hé Binair Coded Decimal Numerals (BCD): Mdi chit s6 trong mot con s
thap phan dugc ma hod nhi phan riéng.
Vi du: s6 thap phan: 359 ma hoa trong code BCD:
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1001

1.2'+1.2° 1.22+1.2° 1.2°+1.2°

2 +1 4 + 1

3 5

8 + 1
9

- C4c ky tu biéu dat chit viét tat:

NUL No

BS  Backspace

HT  Horizontal
Tabulator

LF Line Feed

CR  Carriage Ruturn

SP Space

DEL Delete

Ky tu dién day, khong mang y nghia nao

Budce 1ui cua co cau viét trong mot dong

Ky tu chit chuyén ti€p clia co ciu viét dén vi tri
cot chit ti€p theo trong mot dong.

D6i dong (xuéng dong)

(lui gi4 but viet) Ky tu chi chuyén dong 1ui clia
co cau viét dén vi tri cot diu tién trong mot
dong

Khoang trong giita hai ky tu (gid bt ti€én mot
budc nhung bod trong, khong c6 ky tu duge viét)
Xoa cac ky tu viét sai hoac ky tu khong mong
muon

5. Sir 1y thong tin (sir 1y dir liéu) trong diéu khién so

Viéc stt 1y c4c dit liéu chuong trinh trong diéu khién s6 dugc mo ta theo so

do sau, hinh 126

Xs(t)
I ' DK vi tri trén truc X
8 Diéu Bo nhé Tinh todn Noi Ys(t)
—| khién [*| chuong | hiéu [— suy *| DK vi trf trén truc Y
2%ggl| doc trinh chinh Zs(t)
YoXe) S
7 ——— pK vi tri trén truc Z
A
——_—
Thong tin Y f [X s (t )v Y (t )v Zg (t )]
cong nghé

/

X

Hinh 126: Dong thong tin trong mach diéu khién vi tri ciia hé CNC

5.1 Piéu khién doc

Bao quét ca qud trinh doc tin, né kiém tra thong tin da duoc doc vé tinh
diing dén ctia hinh thic cau tric tin (tinh chan ctia s6 bit trong ma ISO) va ngimng
ngay qud trinh doc khi phat hién céc c4u tric tin mac 16i.
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5.2 B0 nhé chuong trinh

Dam bdo chuén bi va thuc hién cdc budc sir 1y song song (st 1y dong thoi)
cac thong tin cua mot cong doan gia cong von da duoc doc vao theo thit tu tiing
buéc (dang chuyén dong, toa do cua diém két thic chuyén dong, t6c do trén
dudng bién dang, s6 vong quay va chi€u quay cua truc chinh)

Dung luong b nhé cua cac hé CNC hién dai cho phép ndi dung thong tin
cta nhiéu chuong trinh con duoc Iuu trit cing mot lic trong bo nhd.

5.3 Cum tinh to4n hiéu chinh

C6 nhiém vu dam bao cac dit liéu chuong trinh doc vao phu hgp véi khong
gian lam viéc cua may.

Céc tinh todn hiéu chinh con dugc doi héi nham:

- Bam bao vi tri cua hé toa do chi tiét gia cong trong hé toa do may (xem

hinh 127). Nho vay trong chuong trinh, tat ca cdc toa do diém trén bién dang déu
duoc tinh dua trén co s& hé toa do chi tiét gia cong.

M: Goc toa do may

W: Goc toa do chi tiét gia cong

XMW: Gi4 tri luong dich chuyén cta
diém W so vé6i diém M theo
truc X

YMW: Gi4 tri luong dich chuyén ctia

~ diém W so vdéi diém M theo

M truc Y

Hinh 127: Dich chuyén diém goc hé toa do chi tiét so v6i diém goc hé toa do mdy.

- Pdm béo ¢6 tinh dén sai léch giita kich thudc lap thuc t€ ctia dao véi kich
thuGc danh nghia cua dao, ching thuong lam co s& cho ciac chuong trinh con,
hinh 128.

7
¥ A. Diém trén chi tiét, tai d6 di€ém
L cét ctia dao (diém P) can phai di
N t6i
| N. Diém chuén clia co céu kep dao
éI P. Diém chuén cla dao cét

Hinh 128: Lugng diéu chinh tinh dén chiéu dai thuc cta dao
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Vi du: Khi lap trinh rat dé khong dé y dén chiéu dai dao.

Poan ZNA (doan dudng song song véi truc Z tir diém N dén diém A) duogc
lap trinh nhu doan dudng chay vao ti€p can véi chi tiét gia cong. Chiéu dai thuc
ctia dao s& dugc dua vao hé diéu khién ngay khi thao tic trén mdy. Cum tinh to4n
hiéu chinh s€ tinh cho doan duong ti€p can tang hay giam thich hop:

ZPA =7NA - ZPN.

- bam bao tinh toan bién dang tuong duwong so véi bién dang chi tié€t trong
khoang cach ban kinh dao. Néu trong chuong trinh, cac toa do cua bién dang chi
ti€t cling duoc 1ap trinh, Hinh 129

A. Bién dang chi ti€t gia cong

Khoang cach tuong tng so véi

?g
-

bién dang chi ti€t theo ban kinh

B
/E/A dao phay
C. Dao phay

B R e

:éj
>y

W. Goc toa do chi tiét

Hinh 129: Tinh toan khoang cach tuong ting theo ban kinh dao
5.4 B noi suy
Tinh todn toa do c4c diém trén dudong dich chuyén doc theo bién dang can
(doan bién dang giita diém khdéi xuat va diém két thic ma toa do clia ching da
dugc dua vao chuong trinh), hinh 130.

Pn(Xn-1,Yn-1) )L B(XB,YB)

Y A
Ay 2 2
3 A. Diém khoi dong
B. Diém dich
W. Goc toa do chi tiét
A(XA,YA)
\ >
W T: X

Hinh 130: Noi suy bién dang tuyén tinh
Viéc tinh toan dugc thuc hién véi mot tan s6 phu thudc vao toc do chay dao
S. Céac toa do X, (t), Y,(t) 1a cdc gia tri can vé vi tri, cdp vao mach vi tri trén nhiing
truc chuyén dong khéc nhau ctia hé diéu khién. C4c dai lugng can dan sé tic dong
vao mach diéu chinh vi tri, nho d6 céc truc may duge dan dong theo nhiing gia tri
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can va thong qua chuyén dong diéu chinh dong thoi trén nhiéu truc, bién dang doi
hoi sé duoc san sinh.

5.5 Hé diéu khién NC va CNC

a. Diéu khién NC (Numerical Control)

Dic tinh clia hé diéu khién nay la “Chuong trinh ho4 cdc mdéi quan he”,
trong d6 m6i mang linh kién dién ti riéng 1€ duoc xdc dinh mot nhiém vu nhat
dinh, lién hé giita ching phai thong qua nhitng day n6i han cing trén cdc mach
logic diéu khién.

Chifc niang diéu khién dugc x4c dinh chli yéu bdi phan ciing.

b. Diéu khién CNC (Compurterized Numerical Control)

Diéu khién CNC la mot hé diéu khién c6 thé lap trinh va ghi nhé. né bao
ham mot may tinh ciu thanh tir cdc Microprocessor kém theo cac bo nhé ngoai
Vi

Da s6 cdc chiic nang diéu khién déu duoc gii quyét thong qua phan mém,
nghia cac chuong trinh 1am viéc c6 thé thiét lap trude.

Céc chuong trinh trong hé thong diéu khién CNC (ngudi st dung thudng
khé c6 thé can thiép vdo chuong trinh ndy) ma sit dung mdy tinh dé thuc hién
nhiing chiic nang diéu khién theo yéu cAu.

IV. PIEU KHIEN CNC
1. Cau tric cua hé diéu khién CNC
So d6 trinh bay c4u triic dién hinh cia mot hé diéu khién CNC da st 1y:

Cum diéu Vao/ra Nh6 chuong | Cat giit cdc Céc chic niang

khién cic  di trinh CNC va | chuong  trinh phu. VD: Téng

trung tam lieu diéu cac dir liu | CNC hgp cédc s6 liéu
khién may van hanh mdy

T 1 i i
f 1 i

Piéu  khién N e Dbiéu chinh Cic chdc nan
c6 khi nang | ©2° Ra Xu ly hinh | 0 ren khic. VD: Do
1ap trinh dugc hoc céc truc tu dong cdp chi
tiét va cap dao,
Kiém tra chuong trinh Xt 1y hinh hoc diéu khién.

4 1 I

Cic qud trinh ngoai vi: V.D. Tdng hop céc s6 liéu vé dién 4p,
Khau diéu chinh, Khuyéch dai, Khau do cac vi tri cét

Hinh 131: Diéu khién CNC da xr 1y
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Dic tinh ctia hé 1a bao ham mot Bus - thong tin song song tiéu chudn va
nhitng modul phén ciing tiéu chuén.

1.1 Bus thong tin song song

“Bus” theo quan diém k§ thuat s6 1a mot dudng déan lién hé cho céc tin hiéu.

TAt ca cdc ciu tlr phin ciing trong hé diéu khién déu dugc ghép néi lién he
v6i1 Bus.

Pudng dan trong Bus ¢6 tidc dung hai chiéu, nghia 1a tin hiéu chay trong Bus
theo hai chiéu khac nhau.

Ké bén Bus c¢6 thé cai dat nhiéu modul tic dung, trong d6 méi modul tac
dung c6 thé giai quyét mot luu thong dit lidu.

1.2 Cac modul phan cimg tiéu chuian

- St 1y trung tam cho diéu khién qu4 trinh trung tam,

- C4c str 1y cho nhitng nhiém vu diéu khién cu thé khac nhau,

- Bo nhé céc dit lieu diéu khién va dit liéu may,

- Cac modul st 1y hinh hoc trong titng truc riéng 1é

- Cac giao dién “ Vao/Ra - Nhi phan” cho st ly dit liéu cong nghé

- C4c giao dién ¢ tinh trinh tu dé n6i ghép cac diéu khién ngoai vi.

Uu diém ctia phuong thitc diéu khién CNC

- Tinh linh hoat: Sir dung nhiéu modul diéu khién nhu nhau cho céc nhiém
vu diéu khién khac nhau; c6 thé trang bi lai khi cAn md rong pham trit nhiém vu
diéu khién.

- Tubi bén cua hé thong cao: Do Bus hé thong khong 1é thudc vao
Microprocessor, do su trao doi thong tin ctia timg modul riéng 1é déu c6 giai phap
ky thuat tot nhat.

- Tinh tién dung: Thoi gian thiét 1ap nhanh, moi cong tac dich vu bao
dudng va dao tao s dung déu dugc thong nhat hoa.

2. Cau tir phan ciing cuiia hé diéu khién CNC

2.1 Cum vi sut ly (Microprocessor - uP)

Cum vi str 1y thuc chat 1a hat nhan cia mot thi€t bi su 1y s6, né thuc hién cac
chitc nang tinh toan va diéu khién.

Néu tat ca linh kién dién tir can thiét cho chitc niang st 1y, ké ca nhiing
duong day lién hé giita ching dugc gép lai (ghép mach) trén mot ban nho bang
chét ban dan, kich thudéc médi canh chi vai mm (chip thong tin ¢6 vi mach tich hop
cuc 16n - VLSI), ta goi n6 1a cum vi st 1y (UP).

Nguyén tic céu tric clia mot cum vi sur 1y ¢6 cdc phan tir chinh yéu bao
gom: hinh 132

a) Seratch - Pad - Memory (B0 nhé so bg, khong lua chon): con goi la truy
nhap phu trg. B6 nhé nay chita dung nhitng thong tin céan thiét cho diéu khién
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biéu dién chuong trinh, vi du: P€m mdi budc nhay ctia chuong trinh, truy nhap
cac chi s0, truy nhap céc dia chi co ban.

b) Flag - Register (truy nhap canh bdo): mdi ‘canh bdo” 1a nhitng d&u hiéu
chuyén dung hay tin hiéu bdo su xuat hién cta mot trang thai xac dinh, vi du:
Trang thdi tran ngép, trang thdi truyén dat, trang thai rong trong noi dung bo tich
nho.

Truy nhap phu
(B nhé tam)

Truy nhap mang

Tich nhé

[

Bus - Dit liéu

Cum s6 hoc
N (Logic s6 ALU)
: [ | TT
L.“227|  Diéuklhién
v

Bus - Dia chi

TrIII Van hanh

vy TT

Truy nhap 1énh

Chi thi (Bo nhé
x€&p chong)

—
< DPém lenh
<

v

T1]

Hinh 132: So d6 khai cia mot cum vi st 1y (Microprocessor)

Pa s6 cdc canh bao dugc dua ra mot cach tu dong tir bo st 1y, Nhitng “lénh
nhdy c6 diéu kién” tao kha ning phan nhdnh trong ndi bd chuong trinh hoac
nhitng budc nhay vao/ra chuong trinh con tuy thudc vao nhitng canh bao khac
nhau.

¢) Accumulator (b6 tich nhé): 1a bo nhé ham chia nhitng di liéu can noi
ghép va ti€p nhan két qua cua nhitng tinh todn s6 hoc va tinh toan logic, dung dé
thuc hién mach noi ghép.

d) ALU - Arithmetic Logic Unit (Cum logic s6 hoc): 1a mot phan ctia vi st
1y, dam nhan céc tinh todn s6 hoc, vi du: cong, trlt, nhan, chia va céc tinh toan
logic, vi du: so sanh.

e) Diéu khién thao t4c lénh: gidi ma phan diéu hanh clia méi lénh chia
trong phén truy nhap lénh va san sinh cac tin hiéu diéu khién cho qué trinh thuc
hién 1énh.

f) Truy nhap 1énh: 1a bo nhéd cac 1énh vira dugc st 1y.
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h) Bo phat lénh: truy nhap nhitng dia chi ctia cac 1énh chay hoac 1a thu tu
cta ching.

Céac bo phat Iénh, truy nhap 1énh va diéu khién thao tac 1énh hgp thanh Cum
diéu khién ctia Microprocessor.

i) Stack - pointer (Bo nhé xé€p chong)

Hoat dong theo nguyén tic LIFO (Last In/First Out) nghia I3 thong tin truy
nhap cudi cung lai dugc dua ra dau tién.

Khi viét vao bo nhé nay mot thong tin, thi tu cia né dugc danh theo chiéu
giam va khi doc ra thi tha tu lai tang dan, sao cho né luon ludn c6 chd nhd, tai dé
mot thao tac vira dugc thuc hién.

2.2 May vi tinh

Néu bé xung cho Microprocessor mot s6 cum chifc ning md rong, ta s& c6
mot may vi tinh. Cdc cum co ban cua may vi tinh dugc trinh bay: hinh 133.

Doéng ho
(May phat chu ky)
—— Microprgcessor : :
E
. :>| RAM |<:> .
) 2
3] )
:>| ROM ):{>
Vao/RA/Mat néi
— ghép <>

Hinh 133: So d6 khoi cia mot vi su 1y (vi tinh)

Tactgenerator (may phat chu ky, goi don gian 1a dong ho)

Thuc chat 12 mot cum phat dao dong nhd tinh thé Quarz, san sinh chu ky
chuén cho tién trinh 1am viéc ctia Microprocessor.

a) BO nh6 ROM (Read Only Memory)

La bo nhé ma noi dung cta nd chi doc duge nhung khong cai bién duoc,
cling nhu khong xod dugc (con goi 1a bo nhé chét). Noi dung bo nhé do cac nha
ché tao thiét 14p trong khi san xuat cac cum vi mach IC. Cac thong tin da luu trix
van gitt lai dugc khi cat dién 4p ngudn. Cdc bo nhd ROM dugce sir dung trong cac
cum diéu khién UP véi chic nang 1a “bd nhé chuong trinh hé thong”. Chuong
trinh hé théng clia cdc hé diéu khién s6 ngay nay chiém khoang 50 Kbyte hay
nhiéu hon nita (1 Kbyte = 1024 byte)
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b) Bo nh6 RAM (Random Access Memory)

La bd nhé doc - viét v6i su can thiép tuy chon, nghia 1a ngudi sit dung c6
thé viét vao, trich ra hodc xo0d bo cdc dir liéu. Trong mdy vi tinh, RAM c6 chic
nang luu trit cdc chuong trinh va dit liéu. né bao gébm ba loai:

* Bo nhd RAM dynamiccs (RAM dong): st dung dung luong nhé trong dé
luu trit thong tin. Nhitng thong tin nhi phan dugc trinh bay thong qua trang théi
tich nap ctia tu. Tén hao tich nap khi bi do dién phai dugc 1am cho can bang ngay
trong mot vai phan nghin giay.

Mic du dé thuc hién dugc diéu d6 can phai c6 thém nhitng phin ciing,
nhung RAM dynamics van 1a vu viét vi cac 6 nhg chiém rat it chd so v6i RAM
statics (RAM tinh)

* Bo nhé RAM statics (RAM tinh): sit dung cac byt ctia vi mach Flipflop
cau thanh tir cac Trasitor.

Trong khi cdc bo nhd RAM finh va RAM dong déu mat di cdc thong tin luu
trit khi bi cit dién 4p ngudn, thi bo nhé tir hoa (Bubble Memory) van giit lai dugc
nhiing thong tin nay ngay ca khi mat dién ap.

Trong Bubble Memory, noi chita cdc thong tin luu trit 1a nhitng khoang bi
nhiém tir dang hinh tru rat nho (® < 5um), ¢6 vi tri thang ding trong mot mang
vat liéu tlr rdt mong va c6 thé duoc nhan biét

do ching ¢6 chiéu tir hod nguoc véi chiéu tir _<>5ur:1_

trudng clia mang vat liéu, hinh 134, M H
Nho mot tu truong ngoai, nhitng khoang

nhiém tir ¢6 thé chuyén dich dugc trén mot @ | l

dudng xdc dinh. Mot tin hiéu duoc thé hién

bdi su ton tai cia mot khoang bi nhiém tir tai o
mot chd xdc dinh. do ¢6 dung llr(_)‘n/g nhé 16n, Hinh 134: B%;T&ig {\l/?:mory)
lai khong phu thudc vao viéc cip dién ap H: Tir trudng,
ngudn ma bo nhd tir hod ngay cang dugc tng M: Tu truong ngugc hudng
dung nhiéu trong hé diéu khién CNC.
V. HE THONG DU LIEU VA CAU TRUC CUA CHUONG TRINH LAM

VIEC TREN MAY CAT KIM LOAI CNC

1. Chuong trinh 1am viéc soan thao cho hé diéu khién s¢

1.1 Cac dit liéu can nap

Soan thdo chuong trinh cho mot hé diéu khién s6 c6 nghia 1a dua toan bo
céc thong tin cin thiét dé ché tao mot chi tiét xdc dinh trén mdy cong cu trd thanh
dang c6 thé “hi€u dugc” cho hé diéu khién s6 va thong bao cho né theo mot hinh
thuec thich hop.

Thuc chat cua cong viéc 1ap trinh 1a thu thap, su 1y va soan thao nhitng dit
liéu thong tin yéu cau.
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Céc dit liéu d6 bao gom:

- Thong tin hinh hoc: dit liéu tao hinh hay 1a cédc dit liéu vé dudng dich
chuyén.

- C4c thong tin cong nghé: s6 vong quay truc chinh, chiéu quay, luong
chay dao, chiéu sau cat, goi dao, hiéu chinh may va dao, sit dung dung dich tron
nguoi...

a) He¢ toa do

Pé xac dinh tuong quan hinh hoc trong viing lam viéc ctia mdy, trong pham
vi chi tiét gia cong mot cdch rd rang, ta dua vao cac hé toa do va cac di€ém goc
chuan.

Dé thong nhét hod méi tuong quan cho cac mdy cong cu diéu khién s6 khac
nhau, nguoi ta tiéu chuén hod céc truc clia hé toa do va chiéu chuyén dong clia
ching.

Theo tiéu chuin ISO hé toa do dung trén may cong cu diéu khién so sir dung
hé toa do Pé céc, cac chiéu chuyén dong clia cdc truc clia may duoc xac dinh
theo quy tac ban tay phai, hinh 135

7.

NP R Y

Hinh 135: Hé truc toa do va quy tac ban tay phai
Hé toa do nay luon luon gan trén chi tiét.
Khi lap trinh chi tiét dugc coi 1a ding yén, cdc chuyén dong thudc vé dung
cu cat.
Céc truc quay tuong ung v6i X, Y, Z duoc ky hiéula A, B, C
Chiéu quay duong tng véi chiéu quay thuan cua kim dong hé khi ta nhin
doc theo chiéu duong cta truc tinh tién.
Dé bo tri thit tu cdc truc toa do hop véi cac chiéu chuyén dong clia mdy,
theo tiéu chuan DIN 66217 xac dinh nhu sau:
Truc Z
- Néu may c6 mot truc chinh c6 dinh, khong xoay nghiéng duoc, thi truc Z
nam song song vdi truc chinh cong tac hodc chinh 1a dudng tam cua truc do.
- Néu truc chinh xoay nghiéng duoc va chi ¢6 mot vi tri xoay nghiéng song
song v46i mot truc toa do nao do, thi chinh truc toa do dé 1a truc Z.

Trdn Vin Khiém & Lé Van Tién 184



May cat kim loai

- Néu truc chinh xoay nghiéng dugc song song véi nhiéu truc toa do khac
nhau, thi truc Z 1a truc vuong géc véi ban kep chi tiét chinh ctia may.
- Néu truc chinh xoay nghiéng dugc theo mot huéng nghiéng véi chinh né
thi truc nay ky hiéu 12 W (W 1a chuyén dong thit hai song song véi truc co ban Z).
- Néu mdy c6 nhiéu truc chinh cong téc, ta s€ chon mot trong s6 d6 1a truc
chinh theo cach uu tién truc nao cé duong tam vuong géc vGi ban kep chi tiét.
- Néu may khong cé truc chinh cong tic (mdy bao, may gia cong dién
hod...) thi truc Z ciing la truc vuéng goc véi ban kep chi tiét.
Truc X
Truc X Ia truc toa do ndm trén mat dinh vi hay song song bé mit kep chi
tiét, thudng uvu tién theo phuong nam ngang.
Chiéu cua truc X duoc xdc dinh nhu sau:
* Trén cdc may c6 dao quay tron:
- Néu truc Z da nam ngang thi chiéu duong cua truc X huéng vé bén phai
néu ta nhin tir truc chinh huéng vao chi tiét.
- Néu truc Z thang diing vd mdy ¢6 mot than may thi chiéu duong cua truc
X hudng vé bén phai khi ta nhin tir truc chinh huéng vao chi tiét. Néu may c6 hai
than mdy thi chiéu duong cta truc X huéng vé phia bén phai néu ta nhin tir truc
chinh huéng vao than may bén trai.
* Trén cac may co chi ti€t quay tron:
Truc X nidm theo phuong hudng kinh cta chi tiét va chiéu duong di tir tam
chi tiét dé€n ban kep dao.
* Trén cdc may khong c6 truc chinh cong tac
Truc X chay song song theo huéng gia cong chinh.
Truc' Y

Vi tri ctia truc Y dugc xac dinh sau khi cac truc X va truc Z da duoc xac
dinh xong.
Céc truc phu
Néu ngoai cic truc X, Y, Z con ¢6 cdc truc diéu khién doc lap khac, nguoi
ta diing cac ky hiéu cho céc chuyén dong d6 nhu sau:
- Ky hiéu chit 1a U: Chuyén dong song song véi truc X,
- Ky hiéu chit 1a V: Chuyén dong song song véi truc Y,
- Ky hiéu chit 1a W: Chuyén dong song song vdi truc Z.
- Cac truc song song khac (so véi toa do truc chinh) nhan cac ky hiéu tiép
theo la P, Q va R.
b) C4c diém chudn
Trong ving 1am viéc clia cdc may cat kim loai CNC, can xac dinh cdc diém
chuén sau day:

Trdn Vin Khiém & Lé Vin Tién 185



* Piém goc “0” cia mdy (ky hiéu M)

May cat kim loai

DPiém goc “0” clia may 1a diém goc cha hé toa do mdy. N6 duoc nha ché tao
mdy quy dinh theo mot quan diém c¢6 muc dich.

Vi du & mdy tién CNC d6 la giao
diém clia truc quay (truc Z) véi mat ty cua
mam cdp trén mat bich truc chinh.

* Piém goc “0” cua chi tiet (ky hiéu
W)

biém goc “0” clia chi tiét 1a di€ém goc
clia hé toa do chi tiet. Piém goc "0" chi tiét
c6 thé dugc ngudi lap trinh lua chon tuy y
trén chi tiét, hinh 137

Doi khi viéc xdc dinh trén chi tiét nhiéu
hé toa do khdc nhau c6 céc diém goc

XA

1=

L/'\_/
,_J;“
Ny

L

gl

H.136: Diém goc "0" chia may tién

“0” tuong Ung cua chi tiét la W1, W2, f IX +

W3... lai ¢6 uu diém. Trén cdc chi tiét
doi xting n6 c6 thé gidp cho don gian

hod cong viéc 1ap trinh. o

* Piém g4 dat A (hinh 138)

Diém A Ia diém lua chon tuy y
trén mat ga chi tiét gia cong

Mat ga chi tiét gia cong la mat
chudn, dat ti€p xdc véi cdc vau ty trén
ban mdy hoac d6 gd. Néu mat gd 1a mot mat
da gia cong hoac gilt nguyén la mat tho
khong gia cong, c6 thé diém A trung lap véi
W.

* Piém chudn R (Referenzpoint)

Diém chuin R 1a diém xdc dinh trong
vung lam viéc ciia mdy cong cu ma khoang
cach tir n6 dén diém khong clia mdy cén
dugc biét chinh xac.

Piém chuin duoc dit moc trén mdi
truc (nhu mot phan cing) nho cit chan co

| Y

Hinh 137: Diém Zéro cta chi tiét
trén may tién

Hinh 138: Diém g4 dat (A)
Trong d6: R 1a phoi, F chi tiét da gia
cong xong, S 1a mam cap

dinh hodc cif chan c¢6 thé diéu chinh theo timg buéc khong doi.

Diém chuin 1a cin thiét trong trudng hop hé diéu khién dung phép do vi tri
kiéu gia s6. & day, ctr mbi 1an déng mach hé diéu khién thi céc truc phai duoc
chay vé diém chuin ctia né, c6 nhu vay hé diéu khién méi c6 mot diém khoi xuat,

tlr d6 bat ddu dém céc khoang gia so.
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Néu chi dung cdc cit chan va cong tic ngat hanh trinh thi khong dam béo
duoc do chinh xdc doi hoi khi di t6i diém chuin (do chinh xdc thuong 1a 0,0005
hodc 0,001 mm)

B6i vay cum té hop cit chian va cong tic ngat hanh trinh thi chi bdo cho hé
diéu khién ving lan can diém dimg, ving d6 nidm trudc diém khong cua tin hiéu
do biéu thi diém chudn.

Chiéu rong cua vang lan can diém dimg lai nim vuot ra ngoai dung sai khi
déng mach mot cong tac ngét chinh xéc.

Dé khéc phuc cac sai s6 cit got khi ddo chiéu truc cong tdc, dich chuyén trd
vé di€ém chudn R lu6n luon thuc hién cling mot chiéu va theo ch€ do chay dao
cham.

Khoang cach giita diém chuin R va diém khong cia mdy M dugc thong bao
cho hé diéu khién thong qua dit liéu diéu chinh may.

Céc gia tri toc do chay dao vé diém chuan ciing nhu téc do clia téc do chay
dao cham trén ting truc (phu thudc vao cac so liéu ky thuat cia may nhu khoi
luong ban mdy, chiéu dai doan dich chuyén tré vé di€ém chuin R) ciing duogc
thong bdo cho hé diéu khién thong qua dit liéu diéu chinh may.

Dich chuyén tr& vé diém chuin dugc thuc hién hodc 12 nhd mot lénh chuong
trinh chuyén dung hodc 12 nhd mot cong tic chuyén dung trén bang diéu khién.

* Piém chudn ctia dao (ky hiéu: P)

Dé c6 thé xac dinh vi trf clia dao trong viing 1am viéc clia mdy, ta x4c dinh
diém chuén ctia dao . Piém chuin dao khdc nhau cho céc loai dao quay va dao
khong quay.Hinh 139.

Hinh 139: Piém chuén clia dung cu cit

* Cac diém chudn khdc

Tuy theo tiing médy cong cu ta con c6 diém chuin khac, xdc dinh ¢ muc
dich. Nhu diém lap trinh Po, diém goc “0” ctia dao N, diém thay dao.v.v...

1.2 Cau tric cia mot chuong trinh

Mot chuong trinh diéu khién CNC chita dung tat ca cdc thong tin can thiét
dé thuc hién mot hay nhiéu cong doan gia cong x4c dinh trén mot mdy cong cu
CNC.
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Chuong trinh gém tir dau hiéu “Bét diu chuong trinh”, sau d6 12 mot trinh tu
céc cau lénh.

a) Cau lénh

Cau lénh 12 mot tap hop céc thong tin can thiét cho hé diéu khién dé thuc
hién mot buéc gia cong.

Két thiic chuong trinh dugc danh diu bdi mot chic nang phu,

Tru6c dau hiéu “bat dau chuong trinh” c6 thé cé doan viét bat ky (text) dé
giai thich chuong trinh. Poan nay chi khong dugc phép chita dau hiéu “bat diu
chuong trinh”. Hé diéu khién khong hi€u dugc tit ca nhiing thong tin diing déing
tru6c dau hiéu “bat dau chuong trinh”. Ciing nhu vay, hé diéu khién bd qua
khong doc moi diéu luu y thudc chuong trinh, ndm giita ddu hiéu “bat ddu cac
chu y” va ddu hiéu “két thic cac cha y”.

Cau triic ctia mot chuong trinh gia cong ciing duogc tiéu chuin hod. Mot cau
lénh chuong trinh bao gébm nhiing thong tin riéng 1é va duoc goi la tir 1énh.

b) Tir lenh

Maoi tir Iénh ham chia mot thong tin vé ky thuat 1ap trinh, vé hinh hoc hoac
vé cong nghé.

Trong phuong thitc viét lién tuc kiéu thong dung, mdi tir 1énh bao gébm mot
chit cdi va mot con s6. khoang cédch giita cdc tir 1énh bang mot dau cach. (Hé diéu
khién nhan biét dang cta tlr 1énh nhd chit céi, vé con s6, hé diéu khién doc 1a s6
duong néu khong ¢6 ddu am diing ding trude)

Trong phuong thic viét dia chi kiéu “Tab”, mdi tir 1énh déu duogc viét vao
phia trudc chit cdi (chi dia chi) mot dau “Tab”. khoang cédch giita céc tir 1énh bang
mot Tab. (céch viét ndy c6 wu diém khi phan tdch chuong trinh thanh danh muc
chuong trinh s& dua ra duoc mot dién dat tong quan, bdi vi tat ca moi tir Iénh ¢6
cung dia chi déu diing duéi nhau theo mot cot. Khuyét diém 1a chuong trinh sé
chi€ém dung nhiéu ché trong vat mang tin.

Cac tur 1énh duoc x€p vao cau 1énh v6i mot trinh tu chat ché. vi du theo tiéu
chuén DIN 66025:

- Tr cho s6 thit tu cau Iénh

- Tix cho diéu kién dudng dich chyén hoac diéu kién chuin bi,
- Tt cho nhiing truc toa do X,Y,Z,U,V,W,P,Q,R,A,B,C,D,E

- Céac tur cho thong so ndi suy: I, J, K

- Tt 1énh cho thay dao

- Tr 1énh cho s6 vong quay truc chinh hoac cho toc do cit

- Tt Iénh cho chon dao va gia tri hiéu chinh dao

- Tt 1énh cho cac chiic nang phu.

Trong mot cau lénh, c6 thé bd qua cdc tir Iénh ma khi viét né trong cau
khong can dung dén cac thong tin & dang so.
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Trong cac hé diéu khién CNC hién dai gid tri nhiing con s6 dugc ghi vao &
dang thong dung v6i dau chdm thap phan. Vi du:125.456. Néu khong c6 dau
cham thap phan thi chit s6 ding xa nhat vé phai bén phai ¢6 gia tri vi tri tng véi
10°=1. Vidu: 135 =1.10* + 3.10" + 5.10°

Trong cdc hé diéu khién cii thudng nap vao céc gid tri s6 khong c6 dau
cham thap phan. D€ gitip cho hé diéu khién hiéu dugc gia tri vi tri, tiing con s6
phai dua vao cdc chit s6 phu hop trén toan bo vi tri tng véi dung lugng nap. Dé
don gian cédch viét c6 thé bd qua mot so céc s6 0 ding dau.

Vi du: Trong mot hé diéu khién c6 dung lugng nap 12 7 cot s6 va don vi dich
chuyén tinh 1a 0,0001 mm s& c6 cdc biéu dat nhu sau cho cac gid tri con s6 trong
chuong trinh:

Gia tri con s6 Thit tu chit s6 trong 1ap trinh
0,001 1
0,01 10
0,1 100
1 1 000
10 10 000
100 100 000
1000 1 000 000

Ky tu dia chi va nhitng ddu hiéu dac biét (Vi du hé DIN 66025)

Bdng 3:
KY TU/ ; ~
DA HIEU Y NGHIA
A Chuyén dong quay quanh truc X
B Chuyén dong quay quanh truc Y
C Chuyén dong quay quanh truc Z
D Chuyén dong quay quanh mot truc khac hoac CD chay dao thi 3
E Chuyén dong quay quanh mot truc khac hoac CD chay dao thit 2
F Luong chay dao
G Diéu kién dudng dich chuyén
H bia chi chua dung con tu do
I Thong s6 noi suy hoac budc ren song song véi truc X
J Thong s6 nodi suy hoac budc ren song song véi truc Y
K Thong s6 noi suy hoac budc ren song song véi truc Z
L bia chi chua dung con tu do
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N < X<Z2<c8wwmoOvo =z Z

N

NUL
BS
HT
LF
CR
SP

DEL

Chitc nang phu
S6 thit tu cau 1énh

Khong st dung (tranh nham lan véi s6 0)

Chuyén dong thit 3 song song véi X hoic thong so hiéu chinh dao

Chuyén dong thit 3 song song v6i Y hodc thong so hiéu chinh dao

Chuyén dong thit 3 song song véi Z hoic thong s hiéu chinh dao

S6 vong quay truc chinh hoac téc do cét
Goi dao

Chuyén dong thi 2 song song véi truc X
Chuyén dong thit 2 song song véi truc Y
Chuyén dong thit 2 song song vdi truc Z
Chuyén dong song song véi truc X
Chuyén dong song song véi truc Y
Chuyén dong song song vdi truc Z

Bat diu chuong trinh

Cau lénh chinh

Nén cau Iénh

Bit ddu mot cha

Két thiic mot chi y

DA4u hiéu khong c6 ¥ nghia (mot nham 1an)
Budc 1ui (Backspace = Lui mot dau cach hoac mot Tab)*
Tabulator (Tab ndm ngang)*

Két thic cau Iénh (Line feed)

Lui gia but (Car Return)*

Dau cach (Space)*

Dau xoa (Delete)*

* C4c d4u hiéu nay can cho hé diéu khién céc thiét bi soan thao dé

ché tao vat mang tin (vi du: Teletype = viét tir xa cho bang duc 16).

doi v6i chuong trinh CNC khong ¢6 y nghia gi.

¢) Mo ta cdc tlr 1énh trong cau 1énh

Tha tu, dia chi va cu tric cua ting tr I1énh riéng 1€ trong mot chuong trinh
gia cong thudong duoc x4c dinh theo tiéu chuin (tuy theo ting phidn mém diéu

khién mdy ctia céc nha san xut).
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Tiéu chudn dugc thong nhat véi cac tiéu chuidn quoc t€, dic biét 1a tiéu
chuin ISO. Tuy thé su phét trién nhanh chéng ctia k§ thuat CNC, khién cho
nhiing chiic ning méi dit ra ma tiéu chuan chua bao quét hét. Dan dén c6 su khac
biét giita cdc nha ché tao hé diéu khién khdc nhau.

* Tur 1énh: duoc ky hiéu la: N

La s6 thit tu cta cau 1énh trong mot chuong trinh gia cong.

Tir dau tién ciia mot cau 1énh 1a s6 cau lénh N.... N6 ddnh s6 cho cau 1énh,
mdi cau lénh phéi c6 s6 cau Iénh riéng clia né, nhd d6 ma né cé thé duoc tim ra
trong chuong trinh. Trong mot chuong trinh, s6 ddanh diau cho céu 1énh da chi
dinh cho phép dung mot l1an. S6 cau 1énh khong anh hudng gi dén thi tu, theo do
céc cau lénh duoc hé diéu khién str ly. C4c cau Iénh dugc huy dong theo mot trinh
tu nhu khi ching dugc nap vao hé diéu khién.

Trong da s6 céc hé diéu khién CNC, khi st Iy mot chuong trinh, sd clia cau
lénh dang st Iy déu duogc hién thi. Do d6 qua trinh van hanh may thong bdo duoc
6 moi lic vé mic do st ly chuong trinh.

* Tirlénh: G - diéu kién dudng dich chuyén

Chir c4i dia chi G (viét tit ciia: Geometric Function) thong bao cho hé diéu
khién lénh chudn bi.

Mbéi 1énh chuin bi c6 tdc dung d6i mach cho hé diéu khién sang mot tién
trinh tu dong xac dinh.

Lénh chudn bi gom chit cdi dia chi G va mot ma s6 hai vi tri tir 00 dén 99.

Nhitng diéu kién dudng dich chuyén dugc nhé trong hé diéu khién, cé tac
dung véi moi cau 1énh ti€p theo cho dén khi bi mot diéu kién dudng dich chuyén
khac cung dang viét d¢ hoac bi xoa boi 1énh xo04.

Nhitng diéu kién duong dich chuyén chi cé tdc dung trong cau 1énh ndo ma
né duoc dua vao khi 1ap trinh.

Khi déng mach cho hé diéu khién CNC, mot s6 diéu kién dudng dich
chuyén dugc diat vao mot cach tu dong. Nhitng diéu kién dudng dich chuyén nay
mot phan do céc nha ché tao hé diéu khién cai dat, mot phan ching c6 thé dugc
nguoi st dung mdy cai dat thong qua dit liéu di€u chinh may.

* Tir 1énh véi cac dia chi X,Y,Z, U, V, W, P, Q, R, A, B, C... h¢ diéu khién
nhan duoc cdc thong tin vé nhitng doan dudng can dich chuyén trén ting truc
riéng 1& hoac 1a vé cic géc quay xung quanh céc truc xdc dinh.

* Tir 1énh vé céc thong s6 ndi suy 1,J,K khi dich chuyén theo dudng cong.
Sau khi hé diéu khién di biét toa do diém khoi xuat cua chuyén dong cong noi
suy - chinh 1a diém dich ctia chuyén dong trong cau lénh trudc dé, hé diéu khién
c6 thé xdc dinh ban kinh ctia dudng cong dich chuyén thong qua céc thong s6 noi
suy: LLJK.

* T 1énh v6i dia chi chay dao: F
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Toc d6 ma ban mdy céan dich chuyén duoc lap trinh truc ti€p trong cdc hé
diéu khién CNC véi dia chi (F) va chit s chi toc do.

* Tir 1énh dia chi s6 vong quay truc chinh S, tuy theo cu tric cta hé diéu
khién, s6 vong quay truc chinh dugc lap trinh truc tiép dudi dia chi S hoidc mot
ma s6 khoa.

* T 1énh dia chi dao T dac trung cho mot con dao xac dinh.

Dia chi dao c6 nhiém vu:

- Nhé céc kich thuée cia dao trong bo nhé dit liéu vé dao cua hé diéu
khién,

- Nhé céc gia tri chinh 1y dao. Cac gia tri dung sai khi hiéu chinh dao ciing
nhu lugng mon cua ludi cat dan dén sai léch gitta céc dit liéu dao da ghi trong bo
nhé va vi tri that clia c4c 1uGi cit. Hé diéu khién khi nhé thém cac gid tri chinh 1y
dao s& tao kha nang khic phuc céc sai léch clia dao, ting véi timg s6 hiéu dao
trong bd nhd.

- Goi tir 6 tich chita dao, 1énh T cho phép goi dao tir 6 tich chita vao vi tri
lam viéc, cho phép hé diéu khién quan tam dén nhitng dit liéu vé dao. Trong mot
sO trudng hop, quan tdm ca nhitng gia tri chinh 1y dao phu hop véi di€u kién bu
bén kinh dao cling nhu bé mat noi suy da 1ap trinh.

* Tir 1énh vé céc chic nang phu M

Céc chic nang phu, con goi 1a chic nang trg gitp dugc 1ap trinh véi dia chi
M. N6 bao ham truéc hét cac nhiém vu cong nghé khong lap trinh duéi cac dia
chi F, Shoac T. Céac chiic nang phu dugc dac trung bdi mot ma s6 hai vi tri.

Mot s6 kiéu tdc dung clia chitc nang phu:

- Cac chiic nang phu lap tic tic dung, tic l1a chic nang phu cung c6 hiéu
luc tdc dung nhu cac chic nang khac trong cau lénh ma né duoc lap trinh. Vi du:
MO8 bom dung dich tron ngudi.

- Céc chic nang phu c6 tac dung cham sau, tic 1a khi tat ca cac chic nang
khac trong ciu 1énh ma né duoc 1ap trinh da thuc hién xong, Vi du: M30 két thic
chuong trinh gia cong.

- Céc chic nang phu c6 tic dung véi ting cau 1énh, nhitng chitc nang nay
chi c6 tac dung trong cau 1énh ma né dugc lap trinh. Vi du: MOO ding chuong
trinh gia cong.

- Cac chic nang phu c6 tdc dung luu, cic chic nang nay c6 tic dung véi
nhiéu cau lénh ti€p theo sau va kéo dai cho dén khi né bi xod bdi mot chiic nang
phu khédc. Vi du: MO3 truc chinh quay cing chiéu kim déng hd, n6 kéo dai cho
dén khi bi xod badi M05 ding truc chinh.

2. Hoat dong ciia mét hé diéu khién so

2.1 Diéu khién van hanh mot hé diéu khién so

a) Bang diéu khién
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Céc thiét bi diéu khién CNC duoc diéu khién bang bang diéu khién, thong
thudng né dugc lap tach roi véi thiét bi diéu khién va & vi trf thuan tién nhat trén
may cho nguodi van hanh.

Trén bang diéu khién clia c4c thiét bi diéu khién CNC gom c6 cac hién thi
thong tin nhu dung cu quan sat dit liéu (Display) véi cdc dén hién thi s6 hay ngay
cang phd bién 1a nhitng man hinh video. Ngoai ra trén bang diéu khién con c¢6 cac
niit bAm van hanh hé diéu khién ciing nhu ciac phim bam diéu khién mdy.

Cac phim bam chiic niang thudng ding ky hiéu bi€u trung, vi du cac hinh
tuong biéu trung theo tiéu chuian DIN 55000 TL.3 déng thoi ciing 1a ky hiéu phé
cap trén thé giGi. Bang 4

Bdng 4:
BIEU TUGNG Y NGHIA
_D Poc chuong trinh khong van hanh céc chitc nang may
@ Doc tiing cau 1énh 1é, khong van hanh may
_@ Tim s6 cau Iénh vé phia trudc
Al C4p lénh bang tay
€§| Kiéu do tuyét doi (Chon chuén do)
{9—_>|—>| Kiéu do tuong doi (Kiéu gia so)

Dit liéu ra

Xoa

Nhé noi dung cau 1énh méi

<>

A

2

@ Xo04 mot ndi dung nhé
D

e

o

2D

o

Dt liéu chuong trinh sai

Vao vi tri

Dit liéu vao

Nén cau Iénh

Dung chuong trinh

Ky hiéu tng dung cho diéu khién trén mdy cong cu CNC
(tiéu chuén DIN 55000TL.3)
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Do yéu cau phé cap toan cau nhitng ky hiéu biéu trung déu diing ti€ng Anh.

b) Chi thi trén man hinh

Trén man hinh thuong cé cac chi thi:

- Vi tri hién tai cta tat ca cac truc,

- S6 hiéu chuong trinh hién tai va s6 thit tu cau 1énh hién tai,

- Noi dung cua cac bo nhé: Bo nhé chuong trinh, bd nhé dit liéu dung cu,
cac dir lieu hiéu chinh may va cac chuong trinh PC,

- Céc dit liéu c4p bang tay,

- Céc thong béo 161, nhiéu, sai léch.

Hién nay cdc man hinh Grafic dugc Iap ngay cang nhiéu dé€ trinh bay thém
cac dac tinh dong hoc ctiia chuyén dong dao cit va bién dang chi tiét dugc hinh
thanh theo né.

c) Nap dit liéu vao hé diéu khién, dit liéu ddu ra tir hé diéu khién

Cic hé diéu khién CNC cho phép nap céc dit liéu dau vao va cap cdc dit lieu
dau ra sau day:

- Chuong trinh ting dung: Chuong trinh tdng quét, chuwong trinh con

- C4c dit liéu ung dung: Dit liéu dao, chinh 1y dao, dich chuyén diém 0,

- C4c dit liéu hiéu chinh mdy: dit liéu lam cho tuong thich giita hé diéu
khién va mdy, céc dit liéu hiéu chinh dé bu lai cdc sai léch hé thong (phan bu sai
léch budc ren cua truc chay dao, phan but khe hd dao chiéu giira truc vit me va dai
0c)

- C4c chuong trinh ting dung PC.

Cap dit liéu béng tay: cdc dit lieu cap bang tay nho cdc phim bam so-chit céi
c6 trén thiét bi diéu khién

Truy cap dir liéu bing dung cu doc: Nho nhitng mach néi ghép thich hop,
céc dau doc thé€ hé cii nhu: bang duc 16 hoac bang tir, th€ hé méi nhu: doc diu dia
tlr, dia compact - c6 thé truy cap dit liéu tir cic vat mang tin ndy...

2.2 Cac dix liéu hiéu chinh may

Nho céc dir liéu hiéu chinh may (MSD = Machine Setup Data) cic nha ché
tao mdy c6 thé 1am cho hé diéu khién tré thanh tuong thich véi mdy.

Kha ning tuong thich nay cho phép mot hé diéu khién van nang trang bi
lam viéc véi c4c kiéu may va cdc kich ¢& mdy khac nhau.

Céc dit liéu hiéu chinh mdy duoc truy nhap hodc bang tay nho cdc phim
bam hoac la thong qua mot vat mang tin, ching dugc ghi lai trong mot bd nhé
RAM.

Céc dir liéu hiéu chinh may xac dinh cac thong s6 nhu: Téc do chay khong
t6i da, vi tri ctia goc chudn so véi diém "0" ctia mdy, t6c do chay dén ti€p can
diém chudn, s6 vong quay cao nhat clia truc chinh va cdc trang thdi déng mach.
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Céc dit liéu hiéu chinh mdy dugc dam bao khong bi thay doi hay bi xod bat
ngo, 1a béi MSD-Edit-Routine (tht thuét soan thao dit liéu hiéu chinh may) dugc
thuc hién véi mot hé thong tiép diém nim bén trong vo cia thiét bi diéu khién.

Céc dit liéu hiéu chinh may dugc sap x€p & dang thong so, chia thanh timg
nhém 8 con s0. nhd cac gia tri cta ting nhom s6 ma xac dinh mot dac tinh nao
d6 cua thiét bi diéu khién. C4c thong s6 duoc danh so tir 00 tro di.

2.3 Cac phan bu sai léch

Trén cdc mdy cong cu thudng xuét hién cdc sai léch hé thong, c6 thé anh
huong x4u dén do chinh xac cua chi tiét gia cong.

Mot phén, d6 12 nhiing sai 1énh do diéu kién dung sai ché tao may (vi du: sai
léch budc vit me chay dao), phan khac 1a do hau qua cta luc va nhiét do phat sinh
trong qua trinh gia cong.

Thiét bi diéu khién CNC c6 thé 1am can bang (hay bu lai) cdc sai léch sau
day:

- Sai léch budc vit me truc chay dao,

- Sai léch do khe hd dao chiéu vit me/dai oc,

- Sai 1éch dan dai truc chinh do bié€n dang nhiét,

- Sai léch do vong cua ban chay dao, do trong luong ban than khi vuon ra
xa than may.

Do vong cua mot truc s€ dugc bu lai tuy thudc vao vi tri thuc ctia né tinh
theo mot truc khdc. Phan b ¢6 thé tac dung trong mot dang gia cong.

Trong mot dang phan bu s€ c6 mot s6 luong gidi han cac vi tri hiéu chinh.
Do 16n cua gid tri hiéu chinh duogc phan cip va c6 thé lua chon, thuong 1a 0,001
mm.

2.4 Trén may CNC
Do trén cdc mdy CNC déu c6 hé théng do dudng dich chuyén chinh xdc cao
cho tat cé céc truc diéu khién nén c6 thé sir dung céc hé thong do nay vao viéc do
céc kich thuéc that cta chi tiét gia cong va dung cu cit, dong thoi ¢6 thé dua hé
CNC va PC vao str 1y cac gia tri do duoc.
Vi du nhiém vu do trén cdc may CNC nhu:
- Po chi tiét gia cong,
- Nhan biét hién tuong gay dao,
- Nhan biét vi tri dao,
- Xac dinh lugng du gia cong trén chi tiét,
- Xéc dinh vi tri cdc bé mat cin gia cong.
2.5 Cac dang van hanh cta hé théng diéu khién CNC
a) Van hanh bang tay
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Nho cac phim bam déi chiéu hodc cac tay quay dién tix, chuyén dong cong
tdc c6 thé diéu khién dugc bing tay theo cac hudng truc. c6 cac kha ning sau:

- Dang van hanh Jogging (JOG): Chuyén dong cong tdc dugc thuc hién va
kéo dai cho dén khi nhan mot phim bam dao chiéu.

- Dang van hanh chay dao gia s6 (Ineremental Feed): Chuyén dong cong
tac dugc han ché theo bude dich dong diéu chinh (vi du: 0,001 mm; 0,01 mm; 0,1
mm; 1 mm, 10 mm)

- Dang van hanh bang tay quay dién til: v6i tay quay nay mot bo phat xung
dién tlr duoc kich hoat, n6 cép xung dich chuyén vao vong mach diéu khién vi tri.
Mbi xung tuong ung véi dich dong mot khoang 1a 1um, 10um hay 100um trén
mot vach chia khac trén tay quay (viéc diéu chinh do 16n ctia khoang dich dong
thuong thuc hién thong qua céc dit liéu hiéu chinh may)

b) Van hanh diéu khién bing chuong trinh

Trong bo nhé cac chuong trinh, mot chuong trinh da nhd c6 thé duoc goi ra
nho céc dit liéu nhan biét nd (tén chuong trinh). sau d6 cdc chuong trinh c6 thé
duoc st ly & hai dang van hanh khac nhau:

- Van hanh timg cau Iénh (Block To Block): Sau m6i 1an tic dong mot cau
lénh duoc goi ra va duoc thuc hién.

- Van hanh ty dong (Automatic): Sau khi tdc dong thi toan bo chuong trinh
duoc st 1y noi ti€p nhau cho dén khi két thic chuong trinh.

c¢) Cac ch&€ do dung chuong trinh

Pé ding mot chuong trinh dang chay, ¢4 nhitng kha nang nhu sau:

* Dimng khan cap (Emergency Stop)

Tin hiéu nay 1am dimg ngay lap tic cdc chuyén dong chay dao va dimg
quay truc chinh. moi thong tin cua bd nhé cong tac déu bi xo4.

Tinh dong bo ctia phép do dich chuyén ciing bi mit di trong hé thong do
kiéu gia s6. sau khi déng mach tr& lai cho hé diéu khién, lai phai thuc hién
chuyén dong trd vé diém chuan.

* Dung chay dao (Feed Hold)

Khi 4n niit nay s& 1am ding toan bo cdc chuyén dong chay dao,

Cic s6 liéu vé vi trf trén cdc truc chuyén dong khong bi mat. Chic niang nay
thudng duoc dung khi can phai kiém tra dao.

Sau khi an niit dimg chay dao, nhd bam nit kiém tra dao (Tool Inspection),
dao duoc diéu khién bang tay chay ra khoi chi tiét réi dugc kiém tra va khi can
thiét sé& duoc thay thé. Pudng dich chuyén dugc hé diéu khién ghi vao bo nhd.

Khi tac dong vao nut khoi dong lai sau khi thuc hién chiic nang dung chay
dao (Repos = Reposition) dao dugc diéu khién tién t6i vi tri cong tac va chuong
trinh lai dugc tiép tuc.
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Mot phuong an khdc c¢6 thé 1a: Dao khong duge dan vé vi tri cii khi bat dau
ngimng chay dao ma trd vé vi tri bat dau cau Iénh trong d6 c6 1énh dimng chay dao.

2.6 Str 1y cac thong tin cong nghé - Diéu khién bing chuong trinh da nhé

Trong chuong trinh CNC, céac 1énh cong nghé (vi du nhu: s6 vong quay truc
chinh, chiéu quay truc chinh, goi dao tir bo nhéG dit lieu dao, 1énh déng ngiat bom
dung dich tron nguoi...) s& dugc hé thong diéu khién chuyén giao cho cdc cum
diéu khién thich ting. Tai do, chiing dugc ghép véi thong bdo clia cdc mai lién hé
nguoc tir may cong cu va bién ddi thanh lénh diéu khién cho cdc cum may khdc
nhau ciia mdy cong cu.

BANG DIEU KHIEN NC BANG DIEU KHIEN CHO NGUOI VAN HANH
Cum biéu Cic nit bAim Hién thi H/dong Niit bam/Hién thi
thi dit liéu tieu chuan va biéu thi 16i cho ngudi van hanh
L A
\d A 4
NC PC
v
’ ,| Nt bam/Hién thi
Cuym phan mém cho nguoi van hanh Phan mém PC
A Niit bam .
> tiéu chuan >
Béng diéu khién
’ Béng diéu khién
B chiic ning >
Dit lieu tir PC cho
cum hién thi di liéu
Cl:lm/pt{éin m§m « . Vi tri ban ghép
Vi tri ban ghép VDI 3422222 theo VDI 3422

Hinh 140: Trao ddi tin hiéu gitta CNC va PC

Trong thé hé diéu khién NC, cdc cum diéu khién thich tng su Iy vé mat co
dién tlir nhu 12 diéu khién ro le. Trong thé hé diéu khién CNC, céc cum diéu khién
thich tng st 1y theo nguyén tic diéu khién bing chuong trinh da thiét 1ap va ghi
nhd (PC = Progammable Control). cum diéu khién PC nay thudng dugc noi ghép
v6i cum CNC theo nguyén tic modul. Trao déi tin hiéu gitta cum CNC va cum
n6i ghép PC theo so do trén hinh 140.

Nho su ghép néi giita cum PC va cum CNC, c4c tiéu hao téng cong cho
phan trang bi dién tit dugc han ché not cach ding ké. Nhiéu vi tri ban ghép
chuyén dung gitta CNC va PC c6 thé bé han. Diéu d6 ciing tao diéu kién cho mot
qud trinh trao déi thong tin phong pht hon giita PC va CNC.
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Cum PC ¢6 thé dugc ché tao dé mé rong ving thong tin cho cdc nhiém vu st
1y phu trg ngoai chifc nang ctia cum CNC, chang han nhu:

- Diéu khién céc Palette (ban g4 chi tiét tiéu chuan) da ma hod, diéu khién
dong luu thong chi tiét va goi chi tiét vao gia cong theo mot chuong trinh gia
cong yéu cau.

- Quan 1y dao: chudn bi cho trang thdi sin sang lam viéc clia dao mot cich
linh hoat, theo ddi, gidm sdt tudi bén, tudi tho va céc trang thai gay dao.

- Diéu khién c4c nguyén cong do: do kiém dao cu va chi tiét trong pham vi
may,

- Du bdo tir xa cho hé diéu khién thong qua mang Telephon

- Trao d6i dit liéu v6i cdc hé thong diéu hanh gia cong 16p trén va véi cdc
may CNC khac.

- Bién doi ngon ngit: cdc chi thi trén man hinh nhu céc thong bdo, céc
huéng dan diéu khién... dugc dich thanh ngon ngit dia phuong mong muon.

Cac chuong trinh ting dung cho cum diéu khién thich tng PC c6 thé dugc
thiét 1ap bdi danh muc cédc khai bdo, so d6 mach ti€p xiic hay cdc so do chiic
nang. Cum PC cho phép n6i ghép mot s6 lugng 16n céac tin hiéu dau vao véi cac
tin hiéu dau ra tuong thich, & day dang ndi ghép khong phai dugc danh gia theo
tudi bén thong qua cic noi ghép cling ma 1a su thich tng clia né véi céc yéu ciu
dat ra thong qua mot chuong trinh. Ngoai ra cum diéu khién PC con ¢6 cdc bo ghi
nhé cac két qua trung gian, cac bo phat tin hiéu thoi gian va bo dém céc su co.

Cau hoi:

1. C4c khdi niém co ban: diéu khién s6, thong tin hinh hoc, thong tin cong
nghé.

2. Uu diém co ban ctua mdy diéu khién theo chuong trinh so.

3. Trinh bay cdc dang diéu khién s6 (diéu khién theo diém, theo dudng va
diéu khién theo contour).

4. Nguyén tic van hanh ctia may diéu khién theo chuong trinh s6/

5. Trinh bay dong luu thong tin hiéu trong hé diéu khién s6.

6. Trinh bay st Iy thong tin (st 1y dit liéu) trong hé diéu khién so.

7. Heé toa do clia may diéu khién s6? Phét biéu quy tic ban tay phai dé xdc
dinh céc truc toa do trén may.

8. Cic diém “0” ,diém chuédn ctia mdy diéu khién s6? Va cho biét y nghia
cua cdc diém nay.

9. Trinh bay c4c dang van hanh cta hé diéu khién s6.
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CHUONG 2: MAY CAT KIM LOAI CNC

M4y diéu khién theo chuong trinh s6 1a nhém mdy dic trung cho xu huéng
phap trién hién dai clia may cét kim loai. Trén may diéu khién theo chuong trinh,
thit tu, gid tri cdc chuyén dong, cling nhu thit tw déng md cac bo phan mdy, dong
ma& cdc hé thong lam ngudi, boi tron, thay dao.v.v...déu duoc thuc hién ding theo
mot chuong trinh da vach san. Cac co cdu mang chuong trinh nay dugc dat vao
thiét bi diéu khién va mdy s& 1am viéc tu dong theo chuong trinh da cho.

Hé thong diéu khién theo chuong trinh s6 dugc goi tit 1a hé thong NC
(Numerical Control) va mdy diéu khién theo chuong trinh s6 dugc goi 12 may NC.
L. PAC PIEM CUA MAY PIEU KHIEN THEO CHUONG TRINH SO

1. Pac diém str dung

M4y cong cu diéu khién theo chuong trinh s6 chang nhiing diing c6 hiéu
qua kinh t€ cao d6i véi viéc gia cong cac chi tiét phiic tap, ma con st dung c6
hiéu qua doi véi cac chi tiét don gian.

Pic diém chung cta mdy 1a kha nang thay doi va lap cdc chuong trinh gia
cong chi tiét dugc nhanh, nhung ciing vi thé€ ma hé thong diéu khién clia né rat
phiic tap, gia thanh dat.

Néu so sénh phi t6n ché tao trén may tu dong thong thudng véi mdy NC
theo so lugng chi tiét duoc gia cong, dugc thé hién trén so do, hinh 141 thi:

Puong s6 1 dic trung cho tén phi A Chi phi gia cong
ché tao chi tiét trén may NC, duong so
2 la trén mday tu dong thong thudng.
Poan a 1a t6n phi do viéc ngimg mdy
khi diéu chinh. Puong thang ding di
qua giao diém ctia duong s6 1 va dudng
sO 2 la gi6i han hiéu qua kinh t&€. Khu

>

vuc A, st dung c6 hiéu qua d6i véi may S6 lugng chi tiét
NC, khu vuc B ¢6 hi¢u qua d6i v6i mdy Hinh 141: Tén phi gia cong trén mdy
tw dong thong thuong. T biéu do trén NC va mdy tu dong thong thudng

ta thdy t6n phi do viéc nging mdy khi

diéu chinh mdy tu dong thong thuong kh4 16n. Trai lai, thay déi chuong trinh khi
thay doi chi tiét gia cong trén may NC, trén thuc t€ 1a khong ddng ké. Mat khéc,
gid tri ddu tu cua mot mdy NC dat hon nhiéu 1an so véi may tu dong thong
thudng, cho nén gia cong véi mot s6 luong chi tiét nao do, tén phi ché tao chi tiét
trén chiing biang nhau (giao diém gitta dudong s6 1 va dudong so6 2. Tir d6 ta thdy
rang: v4i so luong chi tiét gia cong nho, nén ding may NC va trong trudng hop s
luong chi tiét gia cong 16n nén gia cong trén may tu dong thong thuong. Do vay,
ngoai muc dich giam thoi gian phu, may NC con giam thoi gian chuén bi san xuét
va n6 dung chu yé€u trong san xuét hang loat trung binh va nho.
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2. Pac diém két cau

Mady diéu khién theo chuong trinh s6 dugc thuc hién v6i nhiéu hé thong
khdc nhau, nhung nguyén tic chung va cdu tao ctia né c6 thé biéu thi theo so do
sau: hinh 142

Pé diéu khién theo mot chuong trinh nhat
dinh, trudc tién phai 1am cho mdy “hiéu” dugc cdc
dit liéu can thiét cho qua trinh gia cong nhu kich
thudc chi tiét, van toc, lugng chay dao... & may
thong thudng, cong nhan phédi ding tay dé diéu

| Dit liéu gia cong |

| Tin hiéu diéu khién |

1
khién, con mdy diéu khién s6 nhd vao hé thong J | Xich diéu khién |
diéu khién s& diéu khién tv dong qué trinh gia v
cong. | Miv NC |

Dir liéu gia cong bao gom cac so liéu trong H.142: So d6 két cau may NC
ban v€ chi tiét (kich thudc hinh hoc) va nhitng dit
liéu cong nghé (van tdc, luong chay dao...) nhitng dit liéu gia cong nay can phai
bién d6i thanh cdc ma hiéu dé tao nén céc tin hiéu diéu khién. Nhitng tin hiéu
diéu khién hoic truc ti€p, hodc gian ti€p qua cdc xich diéu khién, khong ché cac
chuyén dong clia may.

Nhu thé, ban than mdy NC chi 1a mot khau trong toan bo hé thong dicu
khién.

Vé két cdu chung, mdy thong thuong va mdy diéu khién s6 NC déu c6 phan
co s (than mdy, ban mdy, hé thong truyén dong truc chinh, hé théng chay dao,
hé thong diéu khién, hé thong gi kep va céc thiét bi phu trg (lam mét, boi tron,
chi€u sing...) Tuy nhién, néu nghién ctu ty my vé tinh nang va két cau timg hé
thong, gitta chiing c6 nhiéu diém khac nhau.

1. MAY PIEU KHIEN THEO CHUONG TRINH SO (NC)

Diéu khién theo chuong trinh s6 ¢6 hang loat c4c yéu cdu anh hudng dén két
cu may nhu: nang suat cao, do chinh xac gia cong cao (1 - 2 wm do6i véi may doa
toa do, 5 - 10um doi v6i mdy tién, may phay...). Nhung yéu cdu ndy chi c6 thé
dap tng duoc v6i nhitng két cau may c6 do chinh xac, do cing viing tinh va dong
cao hon ¢ nhitng mdy thong thudng. Xich truyén dong phai ngan véi viéc dung
céc nguon truyén dong riéng 1é. Nhiéu truyén dong co khi duoc thay bang truyén
dong dién, dién tir, dau ép... dé ddm bdo tdc dong nhanh.

1. Bo phan co ban ctia may

Céc bo phan co ban clia mdy nhu: than mdy, song truot, tru, bé.v.v...phai rat
ctiing viing véi viéc dung céac thanh, go phu duge gia cong chinh xdc cac mat dan
huéng, cdc mat 1dp ghép. Nhiéu trudng hop phai tao nén nhitng hinh dang méi,
thay déi cdc 1ap dat truyén thong dé ddm béo thodt nhiét, thoat phoi t6t (nhu dat
song truot nghiéng)...
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Song trugt may NC can ¢6 do chiu mai mon cao, dé gidm ma sit phai ding
song trugt dau ép, song lan.

2. Bo phan truyén chuyén dong chinh

Chuyén dong chinh trén may NC c6 thé thuc hién bing truyén dong phan
cap hoic vo cép. o truyén dong phan cap, ding hop téc do cé banh rang di truot,
hop toc do tu dong hodc dong c6 dién c6 nhiéu cap van toc. Truyén dong vo cap
dung cdc c6 cdu bang c¢6 khi, dong c¢6 dién mot chiéu, khuéch dai tix, hé thong
dau ép.

Hop toc do tu dong dugc dung rong rai trén may NC vi ¢ day viéc khoi
dong, ham, dao chiéu, thay déi van toc déu duoc thuc hién tu dong nhd dung ly
hop dién tir.

Truc chinh cia mdy NC can c6 do chinh xac, do cing vitng, do chiu mai
mon ¢6 truc cao. Két cdu truc chinh thudng phic tap, vi phai ddm bao kha ning
lap dat cdc ¢6 cdu thdo lap dao.

O truc chinh cdn dam béo do chinh xdc chuyén dong hudng truc v huéng
kinh trong thoi gian dai véi nhitng diéu kién 1am viéc thay déi. Cdc 6 lan dung
lam 6 truc chinh cin dung loai c6 thé tao ra luc cing so bo, hodc c6 thé diéu
chinh duoc.

Cic 6 truot c6 thé dung loai diéu chinh duoc hoic tu dong diéu chinh khe hé
huéng truc va huéng kinh. 6 truc nhiéu mé dd, hay 6 truc dau ép dic biét duogc sir
dung & truc chinh may NC, vi né dam bam do ciing vitng cao, 6n dinh vi tri t6t
khi 1am viéc cling nhu khi chay khong.

* Hé thong diéu khién truc chinh

Phai dam béo yéu cau 1a c6 khoang thay ddi s6 vong quay rong, v6i mo men
16n, 6n dinh va kha nang qu4 tai.

Toc do truc chinh phai duoc diéu khién vo cdp, tu dong theo chuong trinh
trong pham vi rong (rat can thiét khi thay déi dudng kinh dao phay hodc dudng
kinh phoi tién ma lai can duy tri van toc cit khong thay déi)

bong co phai dé diéu khién tu dong toc do nhu dong co mot chiéu, xoay
chiéu dong bo va céc dong co khong déng bo diéu khién bing bién tan.

3. Co cau chuyén dong chay dao

Cic co cau thuc hién chuyén dong chay dao can c¢6 do ciing viing cao,
chuyén dong ém, khong giat cuc & van toc thap va tang téc nhanh. C4c yéu ciu
nay duoc thuc hién véi cac co cau khir khe hd, véi co cdu vitme - dai 6¢ thuy tinh,
co cau vitme - dai 6c bi, song lan, song truot, dau ép, xich truyén dong ngén, céc
co cdu dinh vi chinh x4c. Trong xich chay dao may NC thuong dung cac dong co
tdc dong nhanh nhu: dong co bude, dong co dién mot chiéu, dong co dau ép .v.v...

Ciéc co cau trén dam bao gidm ma sét, nang cao hiéu suét truyén dong (0,9 -
0,99), do ciing viing va do chinh x4c ban dau.
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Trong xich truyén dong chay dao, ciing nhu truyén dong chinh ciia may NC
diing phé bién ly hop dién tilr, vi né ddm béo tang téc nhanh, hdam nhanh, dé thuc
hién ddo chiéu, dic biét 1a 1am viéc 6n dinh va tudi tho cao.

Mbi mot chuyén dong chay dao c6 mot ngudn truyén dong riéng cung cap,
tiic 12 cac chuyén dong doc lap véi nhau.

* Hé thong diéu khién chay dao

Hé thong diéu khién chay dao dam bao chuyén dong tao hinh, nén né quyét
dinh kha nang cong nghé (tic 1a kich thudc, hinh ddng, do chinh xéac clia bé mat
gia cong) cua may.

So véi cac hé thong khéc, hé thong chay dao cuia mdy CNC cé nhicu thay
déi nhat so v6i may thong thudng:

- Su thay déi o nhat 1a méi truc chay dao dugc diéu khién bing mot dong
co riéng. Su phoi hop gitta cac chuyén dong tao hinh theo cdc phuong 1a do bo
diéu khién dam nhiém. Hé thong truyén dong co khi lién két dong hoc gitta cac
truc, ké cé cac tay quay 1a khong can thiét.

- bé dam bao do chinh xdc va ém diu chuyén dong, trong cac xich truyén
dong co khi cia may CNC déu dung co cau vit me - dai 6c¢ bi.

- Chuyén dong ctia cdc truc dugc diéu khién tu dong tir chuong trinh. Trén
cdc mdy khong doi hoi do chinh xdc cao thuong dung dong co budc. He diéu
khién dung dong co budc duogc goi la hé diéu khién hg, vi khong ¢6 mach phéan
hoi vi tri. G6c quay cua dong co phu thudc s6 xung va tan s6 phdt xung cta hé
diéu khién. Uu diém clia hé diéu khién diing dong co budc 1a don gian va ré tién.
Nhugc diém chinh cua n6 1a do chinh xdc thdp va cong sudt nho. Cong suét
truyén dong c6 thé ting néu diing dong co budc két hop vé6i hé thong thuy luc,
nhung do chinh xdc thi khong thé ting duoc. Trén cdc may CNC cong nghiép
thudng ding hé théng diéu khién kin, nghia 12 phai c6 hé théng do va phan héi vi
tri.

4. Cac co cau phu

Trén mdy NC st dung nhi€u co céu phu nhu co céu cdp dao, co ciu bé phoi,
tai phoi, boi tron, thdo lap chi tiét gia cong .v.v... Nhiing co cdu nay thudong khac
biét v4i cac co cdu 6 may thong thuong.

4.1 Thiét bi ga kep chi tiét

Vé co ban, co céu kep chi tiét trén mday NC khong khéc so véi trén may
thong thudng. Mot s6 diém khac c6 thé ¢6 do céc nguyén nhan:

- May NC lam viéc 6 toc do cao, gia téc 16n. vi vay do can bang dong rat
cao dé giam luc ly tam ciing nhu rung dong. Hé théng 6 va boi tron ciing phai ¢6
kha nang lam viéc & toc do cao.

- Hé thong kep phai ¢6 kha ning duoc diéu khién tu dong. Vi du, trén may
NG, hé thong kep tu dong ding dong co dién, thuy luc, khi nén tic dong nhanh tir
chuong trinh hoac tir robot hay duoc stir dung.
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- Thuong co céu kep phoi duge ndi ghép va lam viéc véi co ciu cip phoi tu
dong.

4.2 Co cau thay dao

Ciat got 1a két qua cua qua trinh tuong tdc gitta dao va phoi. Vi vay tinh
trang mon cta dao: vat liéu, hinh hoc ludi cat, 6 mai mon, do cing viing ctia dao
anh huong truc ti€p dén nang suat va chit luong gia cong.

Nhiém vu ctia hé thong thay dao la cat gitt dugc mot s6 lugng dao cén thiét
va dua nhanh moi dao vao vi tri 1am viéc khi ¢ yéu céu. Cac may NC hién dai
thuong dugc trang bi hé thong thay dao tu dong theo chuong trinh (Automatic
Tool Changer - ATC). Yéu ciu co ban déi vé6i hé thong thay dao la:

- Quan ly va thay d6i chinh x4c dung cu theo chuong trinh. Mdi dung cu
déu c6 cac dac trung hinh hoc riéng. Néu hé thong lap nham dung cu thi khong
chi 4nh hudng dén ning sudt, chat luong gia cong ma con gay nguy hiém.

- Yéu céu thit hai ctia hé thong thay dao la thay nhanh dé giam thoi gian
cho. Thuong dao dugc cat giit dudi 2 dang: dau quay dang dia (nhu dau rovolver)
va kho chtra (goi 1a Tool Magazine). Hinh 143

- Giam t6i thi€u thoi gian thay dao, thoi gian diéu chinh may, loai trir sai
s6t khi dua dao vé co cau chita va ddm béo dinh vi dao 6n dinh.

& cac trung tdm gia cong, co ciu cap dao khong con la co cdu phu ma la co
céu déng vai tro quyét dinh dé thuc hién gia cong tu dong.

Pau Rovonve

Hinh 143: Co ciu thay dao bang ddu rovonve va tay may

5. Uu - nhuoc diém ctia may NC

C6 thé bo qua chi tiét mau dé chép hinh,
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Chuong trinh bing s6 c6 thé thay doi dé dang va nhanh chéng. Do d6 rit
ngan dugc thoi gian phu va thoi gian chudn bi san xuat, tao diéu kién thuan loi
cho viéc tu dong hod san xuat hang loat nho. Bt it ldc ndo ciing ¢6 thé san xuit
nhanh chéng nhiing chi tiét da c6 chuong trinh. Khong can san xuét chi ti€t du
trit, ma chi gitt chuong trinh cta chi tiét do.

Giam dugc hu hong do su sai s6t cia con ngudi, dong thoi cling giam dugc
su chi y ciia con nguoi khi lam viéc. Cai tién duoc chat luong gia cong va kha
nang tan dung may.

D6i v6i nhitng chi tiét ¢6 hinh ddng c6 thé viét ra bing cong thiic todn hoc
(vi du: nhu bién dang ctia bé mit cdnh quat...) khong can hinh vé chi tiét 4y ma
chi can thé hién chi tiét thanh c4c phuong trinh to4dn hoc va dua vao mdy. May
tinh s& xdc dinh cac kich thuéc va thong s6 can diéu khién.

Cung vdi cdc thiét bi diéu khién tu dong, mot s6 mdy NC ¢6 thé tao nén mot
trung tam gia cong dé gia cong nhiing chi tiét 16n, phic tap sau mot 1an kep phoi
(canh may bay, chan vit tau thuy...)

Dé dang diéu khién tap trung toan b qué trinh san xudt clia phan xudng.

Nhugc diém co ban cia may Nc 1a hé thong diéu khién phic tap, gid thanh
dat.

III. TAO HINH TREN MAY CONG CU PIEU KHIEN SO

1. Str 1y dix liéu chuong trinh tao hinh

1.1 Noi suy

a) Khdi niém va dinh nghia

Trong cac mdy cong cu diéu khién theo chuong trinh s6, nhitng dudng tac
dung gifta dao cu va chi tiét gia cong duoc hinh thanh nhd c4c dich chuyén toa do
trén nhiéu truc, hinh 144,

Y ¢ <« B - A: Diém khéi xudt
) - B: Diém dich
vyt v 2" ~ V: T6c do chuyén dong hinh thanh
i - Vx, Vy: Toc do chuyén dong theo cac
A Vx tructoado XvayY.

%

Hinh 144: Chuyén dong tuyén tinh trén cdc truc khong song song
thong qua chuyén dong dong thoi trén hai truc toa do (X,Y)

Trong chuong trinh bo phan, toa do cdc di€ém géc trén dudng tdc dung (nhu
trén hinh v& 1a c4c diém A va B), toc do gia cong xac dinh béi diéu kién cong
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nghé ciing nhu quy luat chuyén dong yéu céu (trén hinh vé 1a chuyén dong tuyén
tinh) déu duoc dua ra trudc.

B0 diéu khién phai xac dinh tir cdc dit liéu nay 1a nhitng dai lugng cla véc to
toc do ciing nhu mot trinh tu cac gid tri toa do vi tri trung gian, c6 mat do day du,
doc theo bién dang can.

Nhiing gid tri toa do vi tri trung gian nay hinh thanh cac dai luong dan cua
mach diéu chinh vi trf trén timg truc chay dao riéng 1€.

Gia tri toa do vi tri trung gian dugc tim ra trong mot cum chiic nang cua
diéu khién s6 duoc goi 1a Bo noi suy, né c6 céc nhiém vu sau:

- Tim ra vi tri cdc diém trung gian cho phép hinh thanh mot bién dang cho
trude trong mot gi6i han dung sai x4c dinh trude.

- C6 thé noi suy mot cach thich hop véi cic yéu t6 bién dang doi hoi.
Thong thuong nhitng yéu t6 bién dang co ban c6 trong céac chi ti€t k§ thuat la
nhitng doan thing va nhiing dudng cong. Tuong ting véi thuc t& dé, cic bo noi
suy clia diéu khién s6 thudng chi gi6i han trong néi suy tuyén tinh va noi suy vong.

- Toa d6 dua ra toa do vi tri trung gian phai phu hop véi toc do chay dao
cho trudc.

- Di t6i mot cach chinh xéc cdc diém két thic chuong trinh da dua ra truée
trong chuong trinh.

Noi suy chi c6 thé lam viéc theo nguyén tic s6 (Digital), né ¢6 thé dugc
thuc hién hodc bang cdc mach logic néi cting (chuong trinh hoa cidc moi lién hé
NC) hoac bang cdc phim mém noi suy duoc 1ap trinh (CNC).

Cac hé thong CNC hién dai thuc hién ndi suy & hai muc:

- Mot phdn mém noi suy xdc dinh toa do cic di€ém trung gian gitta diém
dau va diém cudi clia mot doan bién dang da duoc dua ra trudc trong chuong trinh (ndi suy tho)

- Mot mic noi suy tinh xac: Thuc hién ti€p theo nodi suy tuyén tinh gitta
cac diém trung gian nay. hinh 145

Gid tri dau vao Y 4
P1, P2, P3

1l

Cic diém trung gian
P1.1,P2.2,P3.3...
1

| Noi suv tuvén tinh |

+ # B

Xi Yi

Hinh 145: Noi suy trong chuyén dong phi tuyén

b) Cac dang noi suy
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Dang noi suy dugc phan biét theo hinh thiic bién dang do qua trinh noi suy
sinh ra giita diém ddu va diém cu6i da x4c dinh trong chuong trinh clia mot
chuyén dong.

Thong thudng cidc mdy cong cu diéu khién s6 1 dang noi suy thang va noi
suy vong (ndi suy tuyén tinh va ndi suy phi tuyén), hinh 146.

Puodng cong ndi suy bac cao nhu cic Parabol hay Hypecbol khong dugc
thuc hién trong cac hé diéu khién s6 vi hau nhu khong c¢6 trong cdc doi hodi thuc
t€ (cdc chi ti€t may khong st dung céc dang bé mat ¢6 cadc dudng cong trén).

1. Noi suy tuyén tinh
At: Diém khoi xudt cha chuyén dong tuyén
tinh,
Bt: Biém dich ctia chuyén dong tuyén tinh.

Y 4

2. Noi suy vong
Ac: Diém khoi xuét clia chuyén dong cong,
Bc: Diém dich clia chuyén dong cong,
M: Tam cuia chuyén dong cong

At

Hinh 146: Noi suy tuyén tinh va noi suy vong

Véi hai dang noi suy thang va noi suy vong, c6 thé thuc hién nhiing kha
nang nhu sau:

- Noi suy thang theo 2 trong n truc,

- Noi suy thang theo n trong n truc,

- Noi suy vong theo 2 trong n truc,

- Noi suy vong theo 2 trong n truc, dong thdi véi noi suy thang theo mot
truc vuong géc véi mat phang clia duong tron noi suy (ndi suy theo dudng xoan
oc)

Trong k§ thuat, bat ctt mot dudng thang hay dudng cong nao ciing duoc thé
hién gan ding du6i dang mot chudi cic doan thang ndi tiép nhau hinh thanh mot
dudng gy khiic. Cic doan thang cang ngan thi sai s6 cang nhd, nghia 13 duong
gy khic cang bam sat dudng thuc. D6 1a nén tang ctia phép noi suy. Mot cach
truc quan, ching ta xem xét trudng hgp chuyén dong don gian nhu sau: hinh 147,

Chuyén dong clia dao trong mat phang XY 12 tdng hop cic chuyén dong
riéng 1€ cua hai truc X va Y, do hai dong co thuc hién (tat nhién 1a thong qua bo
truyén vit me - dai 6c). Tuy theo quan hé giita van toc cua hai dong co nay ma
chiing ta nhan dugc géc nghiéng khic nhau clia dudng thing.
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1]

2 2
2 N 1

X

] diém dich didrm dich

lI‘:b‘:"'

Tudng guan v&n tdc cac truc khi ndi suy

Hinh 147: Su hinh thanh chuyén dong thang tir 2 truc

Dé don gian, chiing ta hinh dung qu4 trinh lam viéc véi dong co buée. Toc
do quay clia cac dong co chay dao dugc diéu khién thong qua tin s6 xung dong
co nhan dugc tir bd ndi suy. Gia thiét do phan giai (géc quay tng v4i moi xung)
cta cac dong co nhu nhau thi dong co nao nhan duoc s6 xung trong mot don vi
thoi gian 16n hon s& quay nhanh hon. Con do dai quing dudng can dich chuyén
ciing dugc khong ché thong qua téng s6 xung phat cho mdi dong co.

Diéu d6 ciing xay ra doi véi céc loai dong co khac, vi du dong co mot chiéu
hay dong co servo. Diém khac 1a trong mach diéu khién ctia cdc dong co ndy c6
bo chuyén dai so - twong tu dé chuyén tin hiéu s6 thanh dién 4p diéu khién dong
¢, con vi trf diém dich 1a do hé thong do vi trf gidm sat.

Bién dang ctia phin 16n cac chi tiét trong ky thuat déu duoc biéu dién dudi
dang dudng thang hoac cung tron. Vi vay da s6 mdy CNC dung hai kiéu noi suy
12 noi suy dudong thang va ndi suy cung tron. Véi noi suy dudng thang, ty 1é van
toc gifta cac truc khong déi trén sudt quang dudng. Véi 1énh noi suy cung tron,
toa do gifra hai truc tuan theo quan h¢ X = Rcosa; Y=Rsina.

n&i suy cung tron

o
B 7

néi suy duting thang ndi auy cung tron

Hinh 148: M0 ta qua trinh ndi suy
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1.2 Phuong phap ndi suy

Dé xéc dinh gia tri cAn vé vi tri trén céc truc riéng 1&, ngudi ta tng dung cac
phuong phap noi suy khic nhau.

Mot trong cac phuong phap nodi suy thong dung nhat la phuong phéap “Phan
tich vi phan s6” (DDA = Digital Differential Analyser). Phuong phap nay thuc
hién noi suy sd tinh theo cac gia so toc do.

a) Noi suy thiang

Mot con dao can chuyén dong gitta diém khoi suét P, dén diém két thic Py
theo mot dudng thang v6i mot téc do chay dao U xdc dinh. Trong thoi gian T =
5, cac doan duong thanh phan (XE - XA) va (YE - YA) phai duoc thuc hién.

hinh 149.

A: DPiém khoi suat

B: Diém dich
L: Chiéu dai quang duong

U: T6c¢ do chuyén dong hinh thanh

Vx, Vy: Toc do chuyén dong trén céc
truc Xva'Y

X
Hinh 149: Noi suy tuyén tinh theo phuong phap DDA

Céac gid tri can vé vi tri hay toa do vi trf ctia cac di€ém trung gian can dugc
tinh nhu mot ham s6 theo thoi gian.

X(t) = X, + IVx.dt:XA +I%dt
0 0

Yt) =Y, + ij.dt =Y, +J‘%dt
0 0

Chia thoi gian T thanh cac khoang At = % du nho, phép tich phan cho phép
thay bai phép cong so:
X(H) = X(n. A = X, + XE;[XA n
n=123,...N
Y(0) = Y. At) = Y, + 2 ;YA n
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Vé6i mbi bude cong, gid tri v€ vi tri lai tang thém mot budc bang hang so.
Dé dam bdo do chinh xdc clia bién dang noi suy, cic budc cong budc phai
nhé hon xuét don vi Af clia truyén dong chay dao
X E X A
N

YE_YA

Af,, 2 max hoac  max

Trén céc mdy cét kim loai diéu khién s6, thong thudng Af = 0,001mm

b) Noi suy vong theo phuong phap DDA

Gia slr can chay cét theo mot dudng cong, thi nhitng diém trung gian trén
bién dang phai dugc xac dinh tir bd noi suy trong moi quan hé phu thudc vao thoi
gian chay cat.

P,: Diém khéi xuit

P.: Diém dich

P: Diém thuoc dudng cong

T: Thoi gian chuyén dong tix P, dén Py

t: Thoi gian chuyén dong

Hinh 150: Noi suy vong theo phuong phiap DDA

Theo do: x = R cos@

y = Rsing

Véi ¢ = 271'% (T = thoi gian chay hét toan vong)

Thi: x = R cos (E)

T

. 27t

= Rsin (==
y ( T )

Lay tich phan theo thoi gian, ta c6 cac toc do thanh phan trén ting truc
riéng 1é
dx —=27nR . 2.7t -2z
— = sin = —y
T ( T ) T y(®
dy _27R . 2t

_ 27
T OS(T)_ Tx(t)

V6i do chinh xdc du dung, phép tich phan trén c6 thé thay thé boi phép cong
céc gia s6 dudng dich chuyén. do do:
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X({t)=X,, - %ZY(LA;) va Y(t)=Y,, - %”2 X (i.A1)
i=0 i=0

2. Chuyén dong chay dao trong may cit kim loai diéu khién so

2.1 Céc dang chuyén dong chay dao

Nhiém vu ctia chuyén dong chay dao 1a chuyén ddi cac Iénh vé dudng dich
chuyén cuing thong s toc do trén dudng dich chuyén di xac dinh truéc trong
chuong trinh gia cong chi tiét thanh chuyén dong phit hop clia cdc ban chay dao
trén mdy cong cu.

Chay dao trén ciac mdy cong cu NC c6 thé 1am viéc theo nguyén tic nhu
diéu khién vi tri (Mach h¢ - diing dong co budc, khong phan héi) hodc nhu diéu
khién va diéu chinh vi tri (Mach kin, c6 vong phan héi cta hai hay nhiéu dai
luong diéu khién).

So do hinh 151, trinh by cdc nguyén tic diéu khién nay. Trong d6 diéu
khién vi trf ki€éu mach h& dic trung bdi mot qué trinh tic dung tuyén tinh. Méi
mot xung tdc dung, tao ra mot budc chay dao tuong tGng. Hé diéu khién khong hé
c6 thong tin “liéu cdc budc chay dao cé duoc thuc hién mot cach ding dan véi
bién dang da mo ta hay khong”.

Diéu khién vi tri kiéu mach h& c6 thé duoc tng dung trong cic trudng hop
luc can trén dudng dich chuyén 12 6n dinh va khong dang ké hodc khong c6 tac
dung can trong khi chay dao.

U (pﬂ

t t

vum Diéu khién .| Dongco oM,
a/ dong co budc

U
t
Vo ,, Khuéch dai Khuyéch dai LAOR
diéu chinh diéu chinh

May do
toc do

b/ He¢ thong do

i tri

Hinh 151: Diéu khién vi trf (a) va diéu chinh vi trf (b)
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Trong cic may cét got kim loai, diéu khién nay thudng khong thé cé duoc,
vi 0 day ton tai hang loat cac dai luong anh hudng va tic dong (khong tinh trude
dugc) dén luc can trong qué trinh chay dao nhu: do bén khac nhau ctia vat liéu gia
cong, luong du gia cong khong déu nhau va cdc trang thdi thay déi trén phan cat
cta dao...

Vi vay trong cdc mdy cong cu diéu khién s6 hau nhu chi ng dung dang
chay dao diéu chinh vi trf kiéu mach kin c6 phan héi cta it nhat hai thong s6 diéu
khién.

Nho ¢6 su gidm st céc vi tri chay dao tiic thoi ma cé thé so sanh cdc gid tri
vé vi tri can va thuc, c6 thé nhan biét céc sai léch gifta chiing va diéu chinh cho
can bang.

2.2 Piéu chinh vi tri kiéu mach kin

So d6 diéu chinh vi trf cho mot mdy cit kim loai ¢6 hai truc diéu khién, hinh
152.

1. Cam nhan t6c¢ do truc Y
2. Dong co chay dao truc Y
3. Cam nhan toc¢ do truc Y

Cam nhan toc do truc X

bong co chay dao truc X

AN

Cam nhan toc do truc X

Hinh 152: Diéu chinh vi trf theo hai truc chuyén dong

Méi mot truc diéu khién s6 cia mot may cong cu NC can c6 mot mach diéu
chinh vi tri. Tr bo ndi suy, mdi gia tri vi tri can 1a dai lugng dan dugc cép vao
mach diéu chinh vi tri. Trong bo di€u chinh vi tri, gi4 tri vi tri thuc dugc nhan biét
bdi mot hé thong do vi tri, dem trir di gia tri vi tri can.

Két qua so sanh cap gid tri “cn’ va “thuc” 1a sai léch diéu chinh, trong mot
so truong hop riéng cuia diéu khién s6 con dugc goi 1a khoang cach theo sau.
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Sai l1éch di€u chinh ciing dong thoi 1a dai lugng diéu chinh cho dong co dan
dong cua hé thong chay dao.

Dé cai thién tinh dong luc hoc clia truyén dong chay dao, ngudi ta con dua
vao mach diéu chinh vi tri mot mach con di€u chinh t6¢c do va mot mach con diéu
chinh dong dién cho dong co (cdc mach diéu chinh thi cap).

Gia tri toc do chay dao thuc duoc nhan biét tir s6 vong quay dong co - ty 1é
véi toc do chay dao - nhd mot may phat toc 1ap trén truc dong co.

Ciing c6 thé tim duoc gid tri thuc cla téc do chay dao tir cic khoang cich
theo thoi gian clia cdc xung phat ra tir hé thong do vi tri. Trong truong hop doé cé
thé khong can diing dén céc dung cu do toc do chuyén ding.

So do khoi mo ta mot hé mach diéu chinh vi tri kiéu mach kin, c¢6 phan héi,
vGi cdc mach diéu chinh thi cap vé toc do chay dao va dong dién cap cho dong
co, hinh 153.

Gid tri cAn cla Gid tri can cla s6 Gid tri cdn ciia Nang lugng bailuong  Pudng dich
vi tri vong quay dong dién truyén dong nhieu chnvén

I hiét bi diéu chinh | ruyén dong :
I | v |
| Diéu  chinhj Diéu chinh o) Dicu  chinh] | i—: _ —
I > i >0—Mong quay [0 long dien [T > 70 o—yruyéndong !
I A - I —_— i
|
N DS N E ] |
T T T 1
' |
I N bo 4_|_
| dong dién |
' |
' |
I Do s6 < |
: vong quay :
' |
' |
] Cum do "
| vi tri |
' |
He Ith(ing do |

Hinh 153: Mach diéu chinh vi tri ¢6 di€u chinh thi cap
cua toc do dich chuyén va ctia dong dién Moto.

Mach diéu chinh vi trf phai din ban may dich chuyén dén cac vi tri thuc ¢
sai léch so v6i vi tri can nhd nhat, nhu c6 thé khir duge anh hudng cua cdc dai
lugng nhiéu khdc. boi vay mach diéu chinh can thod man nhiing diéu kién sau
day:

- C6 do khuyéch dai toc do cao dé giit cho khodng cich theo sau (sai léch
diéu chinh) 12 nho nhat.

- C6 do giam chén cao, dé loai bd su mat én dinh ciing nhu hién tugng
giao dong tai cdc vi tri dich.

- Bo truyén dong co c¢6 hing s6 thoi gian nho.
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- M6 men quan tinh khéi luong ctia cic bo phan chuyén dong phai c6 gia
tri nho.

- Tan s6 riéng vé dao dong co hoc cao,

- Céc chi tiét co khi ndm trén dong truyén luc c6 do bén cao.

- C4c yéu t6 truyén dong co khi c6 khe hd nho.

2.3 Truyén dong chay dao trong may cong cu CNC

Céc nhiém vu cua truyén dong chay dao

Ciac hé truyén dong chay dao chuyén déi c4c lénh diéu chinh trong bo diéu
khién thanh cdc chuyén dong tinh tién hay quay tron ctia nhitng ban mdy mang
dao hoac mang chi ti€t gia cong trén may cong cu.

Cédc chuyén dong tinh tién 1a cdc chuyén dong thang theo phuong ba truc
toa do trong khong gian ba chiéu. con céc chuyén dong quay tron 1a céc chuyén
dong quay xung quanh c4c truc toa do nay.

Hé truyén dong chay dao ctia mot may cong cu CNC phai thé hién duoc
nhiing tinh chat sau:

- C6 tinh dong hoc rét cao: Néu dai lugng dan bién d6i, ban mdy phai theo
kip bién doi d6 trong thoi gian ngén nhat.

- C6 do vitng chéc, s6 vong quay cao: Khi cdc luc can chay dao bién déi
can han ché€ t6i muc thap nhat anh hudng cua né dén toc do chay dao, tot nhat 1a
khong anh hudng gi. Ngay ca khi chay dao véi toc do nho nhat cling doi hoi mot
qud trinh toc do on dinh.

- Pham vi diéu chinh s6 vong quay cao nhat, nhu ¢ thé tir %0 000 dén

%0.000'

- Phai giai quyét dugc ca luong gia tang dich chuyén nho nhat dén 1pum.

Cau triic ¢6 tinh nguyén tic cia mot hé truyén dong chay dao duogc thé
hién nhu sau, hinh 154

1. Cam nhan s6 vong quay 5. Ban may

2. Dbong co chay dao 6. Truyén dong do

3. Dairang 7. Cam nhan géc quay.
4. Vit-me dai 6c bi

Hinh 154: Truyén dong chay dao clia mot ban mdy trong mdy CNC
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Hé truyén dong gom mot dong co dan quay, qua mot cap truyén dong nita
di t6i bo truyén vitme - dai 6c bi, bién chuyén dong quay thanh chuyén dong tinh
ti€n. D6 12 dang tiéu chudn clia mot hé truyén dong chay dao hién dai.

Tap hop céc loai dong co dan quay c6 thé tng dung duogc hoic ting dung
pho bién cho truyén dong chay dao, hinh 155

Dong co truyén dong chay
dao cho may CNC
v
| |

| Dién | | Thuyluc |

—| Dong co dong mot chiéu |

| Pong co thuy tinh

—>| Pong co bude |

bong co bude dién

—>| Dong co dong xoay chiéu | thuy lyc

Hinh 155: Céc dong co truyén dong chay dao ding cho may CNC

* Pong co bude

La dé truyén dong cho hé diéu khién vi trf kiéu mach hg, khong c6 mach
phan héi. Déi véi hé truyén dong chay dao ctia mdy cong cu do dong co budc
thuc hién s€ ¢c6 mo men truyén dong rat nhd, nén viéc ting dung truc ti€p ching la
khong thich hop. Cong suét clia hé truyén dan trong trudng hop dung dong co
bude thuong phai dugc khuyéch dai qua mot dong co thuy luc.

* Pong co dién mot chiéu

Cho dén nay cdc mdy cong cu CNC pho bién van dung cic loai dong co
dién mot chiéu kich tir ding vong mach phu v6i nam cham vinh ctru cho truyén
dong chay dao. V6i dong co nay tén hao cong sudt dién nang nho hon loai dong
co kich tir bing mach ngoai lai. Luong nhiét toa ra thudng nhd dén muc c6 thé
qua vo dong co ma truyén ra moi trudng xung quanh. vo dong co cé thé bao kin
hoan toan, khong cén c6 thong gio.

* Pong co dién xoay chiéu

Pong co dién xoay chiéu khong cin dén két cau c6 gop/choi quét, 6 1oi the
khong can bio dudng. Viéc thay déi s6 vong quay dua vao bod bién tan. Do gid
thanh cta bo bién tan ré nén hién nay truyén dong xoay chiéu dugc ting dung
trong moi truong hop, do dé viéc khong can bao dudng 1a dac biét quan trong.

Mot phét trién tiép theo 1a cac dong co servo dong mot chiéu khong ding
chéi dién, c6 day quan Stator ba pha va mot Rotor kich tir bing nam cham vinh
ctru. Chiing 12 su két hop wu diém diéu khién, gid thanh phéi chiang ciia dong co
dién mot chiéu véi 1gi thé khong can bao dudng clia dong co xoay chiéu. Mat mat
nhiét trong nhitng dong co nay chi xay ra & cuon day stator va cling dugc tan xuét
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theo dudng ngdn nhat qua vé dong co. Do vay day la nhitng dong co cho phép
lam viéc & vung chat tai cao.

2.4 Cac khau truyén dong co khi

Céc khau truyén dong co khi 1a nhitng bo phan két cau co khi tao thanh xich
dong hoc néi tir dong co chay dao dén diém tic dung ctia dao cu.

Phuong 4n bo tri cdc khau truyén dong anh hudng dén do chinh xac dinh vi,
trong d6 quan trong nhat phai ké dén 1a cic yéu to:

- Su cong hudng gilta tdn s riéng cua cdc khau truyén dong véi tan s6
biéu kién cta truyén dong. Su cong hudng nay cé thé gay ra dao dong tai vi tri
can.

- Khe hé gifta truc vitme - dai oc khi thuc hién chuyén dong chay dao,

- Tinh mém ho4, phu thudc vao luc thay déi do nguyén nhan cua nhiing
bién dang khac nhau.

Truyén dong quay cua dong co chay dao dugc chuyén déi thanh chuyén
dong thang ctia ban mdy nhd bo truyén vitme - dai 6c¢ bi (khi duong dich chuyén
dai hon 5 mét phai dua vao bo truyén thanh rang - banh rang.

K&t cdu cua bo truyén vitme - dai 6¢ bi nhu sau, hinh 156

dai dc bi

(1]
El vong cach
(3]
(<]

o]

= o

Hinh 156: Bo truyén vitme - dai 6c¢ bi c6 co cdu diéu chinh khe ho

o
LA

Chiing c6 uu diém 12 ma sdt rat nhd va it bi mon. Nhuge diém 1a do giam
chan thap.
Nho mot cap dai 6c ghép cing theo chiéu truc ¢ thé khir dugc khe hd gitta
truc vit me va ban than dai 6¢c ma khong cho phép lam tang ma sat giira ching.
Truyén dong chay dao giita truc dong co va truc vit me dugc sir dung nham
muc dich:
- Thich tng s6 vong quay cta dong co vdi toc do chay dao yéu cau.
- Thich tng m6 men quay cua dong co v6i m6 men doi hoi trén vit me
chay dao.

- Do nguyén nhan két ciu, dé c6 thé dé bo tri 1ap dong co.
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Truyén dong chay dao phai ¢6 quén tinh nhd, c6 do bén xodn cao va khong
c6 khe hé. DE thoa man nhitng yéu cdu do, cic bo truyén banh rang doi hoi ché
tao rdt ton kém. Thay thé nd, nguoi ta dung cang nhiéu céc cap truyén dai rang
mot cap.

3. Cac phuong phap do vi tri trén may CNC

3.1 Tong quan vé cac phuong phap do vi tri

Méi mot truc chuyén dong dugc diéu chinh ctia mot mdy CNC can mot thiét
bi do, ching thong bdo cho mach di€u chinh timg vi tri thuc - tdc thdi cua ban
mady phay hodc ban xe dao mdy tién ...

Cic dai luong phai do & day 1a nhitng doan dudng trong chuyén dong thing
va céc géc trong chuyén dong quay c6 diéu chinh.

a. Nhitng khai nién co ban cua phép do vi tri

* Cac dai lugng do: La dai luong vat 1y ma gia tri cia né can dugc do luong
(gdm cdc doan dudng thang va géc)

* Gia tri do: La cac gia tri can tim ra cta dai luong do (tich ctia s6 do va don
vi do)

* Dung cu do: La dung cu dua ra cdc dai lugng do va chuyén déi thanh céc
tin hiéu do thich hgp.

* Vi tri do: La noi dung cu do thuc hién phép do.

b) Cac phuong phép do

Cac phuong phép do vi tri dugc tng dung trén may CNC nhu sau: hinh 157

Do truc ti€p duong Do gian tiép duong
dich chuyén dich chuyén
Do tuong tu duong Do s6 duong
dich chuyén dich chuyén
Tuyét doi Tuyét doi chu ky Tuyét doi Gia s6 (Tuong doi)

Hinh 157: C4c phuong phap do vi tri
* Phuong phép do vi tri bang dai luong s6 tuong tu
Poan dudng hay géc can do duoc chuyén ddi lién tuc thainh mot dai luong
vat ly tuong thich (dai lugng tuong tu = Analog). Vi du bién doi dién 4p hoic
cuong do dong dién, hinh 158.a
* Phuong phép do vi tri bang dai luong s6
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Poan duong hay goc can do dugc chia thanh cac yéu t6 don vi ¢6 do 16n
nhu nhau, qua trinh do chinh la viéc dém hay cong lai cac yéu té don vi da di qua
hoac nho & su nhan biét cac ddu hiéu riéng cta yéu to don vi tai vi tri that, Hinh:
18.b

e

So6 céc gia so

bai lugng tuong tu
(Vi du: bién ap)
(Mtc dém)

bai lugng cdan do —— Dai lugng can do ——
(Pudng dich chuyén, géc quay) (Puong dich chuyén, géc quay)

Hinh 158: Do vi tri bang dai lugng tuong tu (a) va bang dai lugng s6 (b)

* Phuong phap do vi tri truc ti€p
La phuong phap do bam sit cdc vi tri cAn do hay cac bién déi vi tri, khong
can dén cac dan dong co khi trung gian, Hinh 159.

El d&u thu

thudc guang

Hinh 159: Do truc ti€p

Hé théng do duoc ghép truc ti€p v6i chuyén dong can do.

Phuong phép do vi tri truc ti€p c6 do chinh xac cao, vi gitta dai lugng cin do
va dung cu do khong c6 cac 16i co khi (khe hd, cdc bién dang déo)

Vé cau triic, nguyén tic do so sanh (phan kiém va thuéc do ga lap trén mot
truc) trong nhiéu truong hop khé thuc hién dugc.

Pé diam bdo cdc 16i (do su bd tri cdc phan ti do tao ra) dii nho, c4c khe hé
dan dong cta dudng dan ban may phai nim trong giGi han chap nhan dugc.

* Phuong phéap do vi tri khong truc ti€p

Trong phuong phép do nay, thay cho cdc bién déi vi tri tinh tién can do mot
chuyén dong quay tuong ting s& duoc do.
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Chuyén dong quay gén lién v6i chuyén dong tinh tién, & day 1a chuyén dong
quay cua vit me chay dao, hinh 160

Ban may
dia phén dd
truc

d&u phat

[][ce][ne] =]

Hinh 160: Do khong truc ti€p

Mot kha nang khdc 1a chuyén ddi chuyén dong chay dao thing thanh mot
chuyén dong quay nho bo truyén thanh rang/banh ring.

Tuy theo phuong phédp khac vach trén dia quang, ching ta phan biét phuong
phap do tuyét d6i va phuong phéap do theo gia so.

Thudc do tuyét doi dugc khic theo ma nhi phan. Mdi diém trén thuéc mang
mot ma riéng, tuong ting vdi khoang céch tir diém d6é dén g6c M. Sensor thu chi
can nhan duoc ma tai vi tri cia ban may la biét ngay toa do thuc ctia nd, hinh 161.

[1] thuwc do theo ma nhi phan
EI vi tri cfa ban may

Hinh 161: So d6 khéc vach trén thudec do tuyét doi

Thudc do twong doi (Gia s6), trén thude do theo gia s6 chi khac cac vach
don gian, tao thanh cac viing sang va t6i xen ké nhau, hinh 162.

[1] vach khic
EI wi trl trude cda ban
% wi tri hign thesi

tai diém tham chigu (R

Hinh 162: So d6 khéc vach trén thudec do theo gia s&
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Khoang dich chuyén ctia ban mdy tir diém xuét phét s6 2 dén diém dich s6 3
duoc ddnh gi4 bing s6 khoang sdng - t6i trong d6. Vi tri clia diém s6 2 lai dugc
xdc dinh bing khoang cach dén mot diém do nha ché tao may cong cu quy dinh,
goi 1a diém goc (Reference Point). Nhu vay, trong trudng hop do tuyét d6i bo
diéu khién luon luon nhan dugc ma vi trf cia ban may, con khi do theo gia so thi
n6 nhan dugc s6 xung phat ra khi ban mdy dich chuyén khoi diém xuat phat.
Piém Reference déng vai trd nhu cot ciy s6 trén dudng, néu khong cé né thi bo
diéu khién khong thé biét duoc ban mdy dang & dau. Chinh vi vay ma tru6c khi
diéu khién mdy, bo diéu khién luon luén nhic ngudi ding chay ban may vé diém
Reference. D6 ciing 12 dong t4c bt budc sau khi by diéu khién bi tit do mat dién
hoac dimg may su co.

Trén cic thudc do theo gia s6 hién nay khong chi c6 mot ma nhiéu diém
Reference. Vi du, trén thuéc do hang Heidenhain (Pic) san xuét, ctt khoang 20
mm 1a ¢c6 mot vach Reference. Diéu d6 giam dugc quang dudng va thoi gian chd
quy khong vi tri ban mdy.

Toan bo nhitng diéu néi trén vé thudc thang ciing ding cho thuéc quay.

3.2 Dung cu do vi tri

Trén cac may cong cu diéu khién s6 can c6 do chia don vi do nho hon hoic
bing 0,001lmm. Viéc do kiém chi tiét dé xdc dinh do chinh x4c gia cong khong
thuc hién giong nhu trén cdc mdy van nang, ma trén may cong cu diéu khién so
c6 trang bi cdc dung cu do dugc gin truc ti€p vao cdc co cau chdp hanh cua may
dé xac dinh quang dudng dich chuyén ctia dao hoic chi tiét gia cong.

Dung cu do vi trf kiéu s6 lam viéc theo nguyén tic quang-dién dang duogc sir
dung rat rong rai va chi€m nhiéu wu thé. Nguyén ly ctia dung cu do nay c6 thé
tién hanh theo hai nguyén tic: quang - dién doi phan quang va quang - dién soi
thau.

Trong phuong phap doi phan quang: Mot tia sang dugc doi qua mot thudce
do, trén thudc c6 nhitng vach chia phan quang va khong phan quang thay doi k&
ti€p nhau. Tia sang gap phai vach phan quang s€ bi thu hoi va dugc té€ bao quang
dién ti€p thu.

Trong phuong phap soi thau: Trén thudc cé nhitng vach soi thau va vach
khong soi thau. Cau triic ciia mot hé thong do vi trf kiéu s6 ding nguyén tic
quang - dién va soi thau nhu sau, hinh: 163

Dau kich quang gom mot thiét bi chi€u sdng, mot thau kinh hoi tu, mot ludi
chia kich quang va cac phan t tiép thu kich thich (t&€ bao quang dién).

Khi dau kich quang c6é chuyén dong tuong d6i so véi thuée do (thuée nay
chay gitra thau kinh hoi tu va ludi chia) s€ xuat hién mot tin hiéu dang hinh sin.
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Tin hiéu chuin
1. Nguoén sdng 4. Lud6i kich
2. Thau kinh hoi tu 5. Té&bao quang dién
3. Thudc do 6. Ma chuén

Hinh 163: Thudc do s6 theo nguyén tac Quang - Dién - Soi thau.

Nho cédc t€ bao quang dién bo tri thanh hai hang trén nhau, dat 1éch nhau
mot phan tu do chia, ta nhan dugc hai tin hiéu léch pha nhau 90°. Qua d6 hé diéu
khién, c6 thé nhan biét dugc chiéu chuyén dong.

Trong cac hé thong do vi trf ki€u gia s6, khi mat dién 4p ngudn cdc gia tri
do vi tri ban may ciing mat theo.

Dé tai hién s6 do nay thudc do ¢ thé duge trang bi thém mot hay nhiéu
moc do chudn. C4c tin hiéu diu ra ctia hé théng do chiéu dai theo phuong phdp
quang dién duoc khuéch dai trong mot bd tao xung dién tir va tao thanh dang
xung chit nhat.

Tuy theo chu ky chia va do chia doi hoi, cac tin hiéu duoc ndi suy tuong tu
va chia nho thém dén 5 1an hoac 25 1an, hinh 164.
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Hinh 164: xung dau ra cua hé thong do chi¢u dai bang quang - dién

Cau hoi:

. Trinh bay dic diém clia mdy diéu khién theo chuong trinh s6.

. C4c yéu cau cuia hé thong diéu khién truc chinh va diéu khién chay dao.
. C4c co cau phu str dung trén mdy diéu khién s6.

. Néu khdi niém va nhiém vu ctia phép noi suy.

. Trinh bay céc dang ndi suy.

. Trinh bay cac dang chuyén dong chay dao.

. C4u trdc va nhiém vu ctia truyén dong chay dao.

00 9 N L AW N

. Trinh bay céc phuong phap do vi tri trén mdy diéu khién s6.
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TAI LIEU THAM KHAO

1. Nguyén Ngoc Cin
May cat kim loai
Nha xuat ban Khoa hoc va K¥ thuat — Ha Noi — 1991
2. Pham Dip, Nguyén Hoa Dang
May cong cu I
Truong Pai hoc Bach khoa Ha No6i - 1985
3. Nguyén Dac Loc, Tang Huy
Diéu khién s6 va cong nghé trén may diéu khién s6 CNC
Nha xuat ban khoa hoc va Ky thuat — Ha Noi — 1998
4. Ta Duy Liém
- May diéu khién theo chuong trinh s6 va robot cong nghiép
Pai Hoc Bach khoa Ha Noi, 1991 — 1996 (tap 1) ; 1992-1997 (tap 2)
- Hé thong diéu khién s6 cho mdy cong cu
Nha xuat ban Khoa hoc va K¥ thuat — Ha Noi — 1999
5. Tran Van Dich
Cong nghé gia cong trén may CNC
Nha xuat ban Khoa hoc va Ky thuat — Ha Noi — 2000
6. Nguyén Tién Dao, Nguyén Tién Diing
Cong nghé co khi va ting dung CAD/CAM/CNC
Nha xuat ban Khoa hoc va K§ thuat — Ha Noi — 1999
7. Cac pham mém CAD/CAM/CNC (Armoni, Rapid, MTS, MasterCAM...)

PHAN BAN VE (TAP BAN VE KEM THEO)
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IL.1 Co cau truyén dan vo cap

Dung puly con

I1.2 Co cau truyén dan phan cap

I Day dai II
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IIL. CAC CO CAU PIEN HINH DUNG TRONG MAY CAT KIM LOAI
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May tién ren vit van nang
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So d6 dong may cit kim loai

So d6 dong may tién van nang kiéu T616 (1616)
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So d6 dong may cit kim loai

N=10 Kw
n=1450V/P

s

31y

So d6 dong may Tién kiéu 1K62

Trdan Vin Khiém & Lé Vin Tién =12



So d6 dong may cit kim loai

N=1,7 Kw
n=1420V/P

N=1,7 Kw
n=1420V/P
$475
283
[
wag

: N=1,7 Kw
i n=1420V/P

So dé dong méy Tién dtng kiéu 1553
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So d6 dong may cit kim loai

N=25 Kw
n=1400V/P
700V/P

1127 um

So d6 dong may Tién hét lung kiéu K96
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So d6 dong may cit kim loai
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So d6 dong may cit kim loai

—  IN=13Kw
n=1440V/P

|

\

So d6 dong may khoan can kiéu 2B56

Trdn Vin Khiém & Lé Van Tién =16=



So d6 dong may cit kim loai

N=10 Kw

— 1 n=1440V/P
2890V/P

k]

N=1,5Kw
n=1500V/P

So d6 dong may doa ngang kiéu 2620A
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So d6 dong may cit kim loai

% PR
t-Gmm 42

4Z

n=1420V/P

So d6 dong may phay nim kiéu 6H81
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So d6 dong may cit kim loai
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So d6 dong may phay ding kiéu 6H12I1
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So d6 dong may bao ngang ki€u 736
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So d6 dong may cit kim loai
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So d6 dong may bao ngang kiéu 737
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So d6 dong may cit kim loai

So d6 dong may xoc kiéu 743
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So d6 dong may cit kim loai

So d6 dong mdy trudt ngang 7510M
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So d6 dong may cit kim loai
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So d6 dong may mai tron ngoai kiéu 3151
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So d6 dong may cit kim loai

N VOO [ TRy | P B |

7 = N=R8
E \ A PR

So d6 dong may mai phang 2 da kiéu 3772
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So d6 dong may cat kim loai

So d6 dong may mai vo tam kiéu 3180
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So d6 dong may cit kim loai

So d6 dong may phay lan rang kiéu 5™ 32
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So d6 dong may cit kim loai
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So d6 dong may xoc rang kiéu 514
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So d6 dong mdy cat kim loai
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So d6 dong mdy cat kim loai
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