Chuwong |
DAI CUONG VE MAY CAT KIM LOAI

Yéu céu:

- Phan biét duwoc cac dang bé mdt gia cong

- Phdn biét dugc cac chuyen dgng tao hinh

- Phdn biét dwoc cdc so do két cau dong hoc

- Trinh bay dwoc cac phwong phdp tgo hinh trong mdy cdt kim logi
- Hiéu, nam duwgc ky hiéu cia mot so logi may cat kim logi

- Hiéu, ndm viing cdc co cdu truyén dan ciia may cdt kim logi.

1.1 KHAI NIEM MAY CAT KIM LOAI

May la tht ca nhiing cong cu hoat dong theo nguyén téc co hoc, dung
lam thay d6i m¢t cach c6 y thue vé hinh dang hoac vi tri cta vat thé.

. Chu trac, hinh dang va kich thudc cia may rat khac nhau. Tuy theo dic
diém sir dung cua nod, ¢6 thé phan thanh hai nhom lon:

- May ding dé bién dbi ning luong tir dang nay sang dang khéc cho
thich hop véi viée st dung duoc goi 1a may bién doi nang lirong.

- May ding d& thyc hién cong viéc gia cong co khi dwoc goi 1a mdy
cong cu.

Nhimg mady cong cu dung dé bién dbi hinh ~déng cua cdc vat thé kim
loai bang cach 1iy di mot phan thé tich trén vét thé 4y v6i nhimg dung cy va
chuyén dong khac nhau dugc goi 1a may cdt kim logi.

Iheo Tiéu Chuén Viét Nam (TCVN), may cong cu bao gém nam loai:
may cat kim loai, may gia cong go, may gia cong ap luc, may han, may duc.

Vit thé can dugc 1am bién ddi hinh dang goi 1a phoi hay chi tiét gia
cong, phén thé tich dwoc 1ay di (bo di) cua vat thé goi 1a phoi. Dung cu dung
dé 14y phoi ra khoi chi tiét gia cong goi 14 dung cu cit (dao cit).

1.2 CAC DANG BE MAT GIA CONG

B& mit hinh hoc cua chi tiét may rat da dang va viéc ché tao cac bé mat
ndy trén cic méy cét kim loai ciing c6 rét nhidu phuong phap khac nhau. Dé
6 thé xdc dinh céc chuyén dong can thiét trén may, tirc 1a chuyén dong cua
c4c co cAu chap hanh cua mdy tao ra bé mat d6, ngudi ta thuong nghién ctu
céc dang bé mat gia cong trén may cit kim loai. Cac dang bé mat thuong gip
la: try tron xoay, mét phang, cic dang dic biét,...

1.2.2 Dang mit phzlmg

Dang mit phing thuong c6 cac kiéu dudong chuin, dudng sinh nhu sau:
- Duong chuén 1a duong thing, dudng sinh 1a dudng thing.

Duong sinh Puong chuén

=

Hinh 1.4: Puong chudan, duong sinh thing ciia mdt phdng
- Dudng chuan la duong thing, dudng sinh 1a dudng gay khuc.

Duong chuin Puong chuin Puong chuin

Puong sinh Puong sinh Puong sinh
Hinh 1.5: Duong chudn thing, dwong sinh gdy khiic ciia mdt phéang

- Duong chuén la duong thing, dudng sinh 1a dudng cong.

Puong chuén DPuong sinh
Puong sinh Pudng chuan

Hinh 1.6: Dang mdt phing duwong chudn thing, dwong sinh cong
1.2.3 Cac dang dic biét
Céc dang bé mat dic biég thé hién cac dang mat try, mit nén khéng tron

xoay va mit cam. Ngoai ra, bé mat déc biét con c6 dang than khai, acsimet,
canh turbin, mai chéo,...
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1.2.1 Dang tru tron xoay

Bé& mit chi tiét dang tru tron xoay dugc tao boi mot duong bét ky quay
mot vong quanh mdt duong thang co dinh dugc goi la truc quay cuia mat tron
xoay. Puong bat ky d6 dugc goi la dirong sinh cua mat tron xoay. Mot di€ém
thudc duong sinh khi quay s& tao thanh mot dudng tron c6 tdm nam trén truc
quay, duong d6 goi la duwong chudn.

Dang tru tron xoay c6 cac kiéu duong chuén, duong sinh nhur sau:

- Pudng sinh 1a dudng thing quay xung quanh, dudng chuin 1a duong
tron.

Pudng chuin Puong sinh Puong chuén Puong sinh

55

Hinh 1.1: Dang bé mdt tron xoay cé dwong chudn tron, duong sinh thang

- Puong chuén 14 dudng tron, dudng sinh 1a dudng gy khuc.

Duong sinh Puong chuin

A

Hinh 1.2: Dang bé mdt tron xoay dwong chudn tron, dwong sinh gy khiic
- Puong chuén 14 dudng tron, duong sinh 1a dudng cong.#

Pudng chuin Puong sinh Puong chuin

O3e

Hinh 1.3: Dang bé mdt tron xoay cé dmfng chudn tron, dwong sinh cong
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Mat théan khai

a) Mdt non khong tron xoay, thdn khai b) Mdt cam

¢) Mdt acsimet d) Canh tuabin

e) Dang mai chéo

#Hinh 1.7: Dang bé mdt déc biét

Tom lai, tir cac dang bé mit clia céc dang noi trén, ta cé thé tao ra ching
bai hai loai duong sinh sau day:

- Puong sinh do cac chuyén dong don gian: thing va quay tron déu
cua may tao nén nhu duong thing, duong tron hay cung tron, dudng than
khai, duong xoén bc,.

- Pudng sinh do cic chuyén dong thing va quay tron, khong tron déju
cuia mdy tao nén nhu duong parabol, hyperbol, ellipse, xodn logarit,... Ket cau
may dé co thé thuc hié¢n dugc cac chuyén dong nay kha phirc tap.

Nhiing chuyén dong can thiét de tao nén duong sinh va duong chuén
20i 1a chuyén déng tao hinh cia mady cht kim loai. Noi mot cach khac, chuyen
dong tao hinh 1a chuyén dong bao gom tit ca cac chuyén dong tuong déi giita
dao va phdi dé tao hinh bé mit gia cong. Chuyén dong tao hinh thuong bao
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gbm cac chuyén dong vong va chuyén dong théng ma vén toc cua chung phu
thudc vao nhau, cac chuyén dong do goi 1a chuyén dong thanh phan.

1.3 PHAN LOAI VA KY HIEU

1.3.1 Phén loai may

- Theo céng dung bao gdm cac nhém may cit kim loai sau: may tién,
may phay, may khoan, may bao, may mai, may doa, may gia cong rang...

- Theo trinh dg van ning bao gdbm bbén nhom méy cit kim loai nhu:
mdy van nang, mdy chuyén mén hod, may chuyén dung, may to hop. Muc
van ndng ¢ ddy chi c6 gidi han trong pham vi cong nghe, déi tuong gia cong.
Vi du: tién ren vit van nang, phay van nang c6 thé 1am nhiéu viéc nhu tién,
khoan, mai,... nhu méay 1A05 ¢6 thé tién, khoan, phay.

- Theo mikc dj chinh xdc c¢6 cac nhom méy cit kim loai: may chinh x4c
thuong, méay chinh xac néng cao, may chinh xac cao va may chinh xac dac
biét cao. Theo TCVN may cong cu c6 5 cap chinh xac:

Cép chinh x4c thuong E;

Cép chinh xac nang cao D;

Cfip chinh x4c cao C;

Cép chinh xac dic biét cao B;
Cép chinh xac siéu chinh xac A.

- Theo mirc do ty dong héa c6 may van nang, may ban ty dong, may
tu dong,...

- Theo khéi heong thi c6 may loai nhe (< 1 tin), may loai trung binh (<

10 tan), may loai trung binh néng (10 - 30 tan), may loai nang (30 - 100 tan)
mady loai déc biét nang (> 100 tan). Vi du méy tién dimg cuc ning c6 khéi

Vi du 4:

NoRENe S HEE e Y A S
'

NS}

1

. K -
6
2

LA -

1 -

May tién

May khoan va may doa
May mai

May t6 hop

May gia cong ren va rang
May phay

May bao, xoc va chudt
May cat dut

Céc loai may khac

2A150

May khoan
May dugc cai tién
Dang diing

Puong kinh miii khoan 16n nhit 1a 50 mm.

1 1K62

May tién
Miy dugc cai tién
Van nang thong thuong

Khoang cach ctia miii tim truc chinh dén bang may la 200
mm

Vidu6: 6M82

1 - May pha
lwong 16n dén 1600 tén. Yy phay
1.3.2 Ky hi¢u . M - May dugc cai tién
8 - Dang may c6 truc chinh ndm ngan,
My thuong dugc ky hiéu bing cac ky s6 va ky chit. O mdi nude co qui ang may ; gang
dinh v& cach ky hiéu may khac nhau. Theo TCVN (tiéu chudn nganh co khi . 2 - SO hiéuban may 1a 2 (ax b) =320 x 1250 mm
Yy y g y
TCN-C1-63), ky hiéu may cit kim loai nh : .
CN-C1-63), ky hiéu méy ca ai nhu sau: Vidu7: 737
- Mot dén hai ky chix (chix cai) dau tién dé chi nhom may: (s
0t dén hai ky chit (chir cai) dau tién dé chi nho ay 7 - My bdo
. T - May Tién R
y 216 3 - Dang may bao ngang
. P - May Pha N N . T S,
y 2hay 7 - Hanh trinh 16n nhat cua dau bao la 700 mm
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. B - May Bao Bing 1.1: Ky hiéu may cdt kim logi (dwa theo tiéu chudn Lién X6)
. K - May Khoan -
MAY ] .
. M - Mdy Mai CAT | NHOM KIEU MAY
) 3 i KIM MAY
C - May Cat but LOAI 1 2 3 4 5
TH - May T6 Hop Méy tign TD | My tién TD May i g s
. =Y 220 PR 3 A Y y tign May tién cat May tién
) . May ti¢n 1 va BTE? 1 va BTD r}hleu Revolve it dimg
. BX- May Bao XOC truc chinh truc chinh
i L i i . i . May \ May khoan May khoan . ,
. L - Céc loai may khic (may khic, may thir dung cu,...) khoan va 2 ey L,:‘"};’a" BID Liye | BTouhicy | M& o010 | My khomn
, , . may doa chinh truc chinh ¥
- Ky so tiép th.eo Chl,ba(,) k'1'eu mfiy '(xem trong bang 1.1). oy i \ Méy“mj;i"é" iy mai 15| Sty mat 0 ch?égn“(;g; )
- Mot hogc hai ky s6 ké tiép thé hi¢n mot trong nhing déc tinh quan ¢ ven dune
trong nhét ciia may: mic do van nang; kich thuée co ban (thong s6 quan May t6 P May van Méy BTD Méy TD ,
trong) cua méay: duong kinh 16n nhat ciia phéi ma may c6 thé gia cong, chiéu hop nang
May gi o . | May gia co ] .
cao mUI tam truC Chlnh den bang may. céiyg%:; 5 Miy xoc ring EAay gla cong Méy phay lan lri\{: %:?l:;l:hg Mayf}a cong
I N ’ ~ N Lo~ A 2~ . < , A ~ A [ anh rang con rang R mdt dau ring
- Néu thém ky chir ndo d6 nira 1a chi rd chirc nang, mire do tu dong, do va rang N N vit N
chinh xac va sy cai tién may. My phay 4y pha 4y pha Miy phay
i y May phay 6 dlng cong Miy phay / Ma'y p}‘uy dung khong
, lién tuc chép hinh N
Vidu 1: T620A son cong son
May bao, PN P PR . %
, ia N May bao May bao May bao " . May chudt
- T - Ma‘y Il@n :}(::6\/‘3 7 giudng 1 tryc | giuong 2 truc ngang Méy xoe ngang
6 - Van nang thong thuon . . . iy n
‘ g g g My céit s Miy tign cit | My cftdin My cua lh;’f;‘g o My cua dai
. 20 - Mot phan mudi ctia chiéu cao tir bing may dén dudong tam dit din bang hat mai | - vong ma sit dirt
may (200 mm) Cac loai 9 May cit ren . !\/Iéy ?é“A My kiém tra
. SRS ay khac n; May cua thang va ti¢n dung cu cit
. A - May duogc cai tién ey ¢ phoi thanh ung o
Vidu2: K135 Ghi cha:
U - TP Tudéng

. K - May Khoan

1 - Dang ding
35 - Puong kinh miii khoan 16n nhit (mm) gia céng dugc trén
may
Vidu3: P82
. P - May Phay

8 - Dang may c6 truc chinh ndm ngang
. 2 - Séhiéu ban méay 14 2 (a x b) = 320 x 1250 mm

Ky hi¢u may cét‘ kim loai cuia Lién X0 trude day (I'OCT) ciing tuong
tu nhung céc ky chit dau tién dugc thay bang ky so, nhu sau:
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- BTD Ban tu dong
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Bing 1.2: Ky hiéu qui wdc cdc co cdu mdy trong so do dong

Tén goi Ky hiéu
1. Truc
2. Khép néi
- C6 dinh —t—
- Dan héi —t—
- Cdc-dang —

3. Chi tiét lap trén truc

- Long khong —D—

- C6 dinh

- Di et T, S

- Then kéo —E’—

4.0 truc

- O trugt —
-0 lan H
-Océn

8. Vitme - dai 6¢

- DPai oc lién

- Dai oc hai nira

9. Ly hop

- Ly hop con

- Ly hop dia

- Ly hop mét chiéu

- Ly hop dién tir

- Ly hop vau mét chiéu

- Ly hop vau hai chiéu

10. Cam #
5. B¢ truyén dai #
—+ —— - Cam dia
!__l —
- Dai thang
#
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#
E= = 11. Phanh #
[ |
BT o |
- Dai det (de)
et (dep) } - Phanh con :QJ
fy
- Phanh guéc I
6. BG truyén xich
@ - Phanh dia (dia) a:
- 12. Co cdu chuyén déng gidn doan #
7. An khop rang —
- Co cdu con céc
- Bdnh rang tru
#
- Co cdu mean INOW)
- Bdnh rang cén
13. Dong co “_@
14. Truc chinh #
- Bénh réng xodn % Q@ - Mii tam #—EB—
- Mam cap “—[E
- Truc vit - banh vit -E[ ];- ﬁ - Ong kep #o—=
) - May khoan #—El
- May phay e'éH}
- Bdnh rang - thanh rdang
- May mai
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1.4 TO HOQP CHUYEN PONG

Mubn tao thanh nhitng chuyén ddng tao hinh trén may, tic la muén co
chuyen dong gifta dao cét va phdi, ta can phai biét cic mdi lién h¢ vé su
chuyen dong va su t6 hop cac chuyén dong gitta nhitng khau chép hanh véi
ngudn truyén dong, va giita nhitng khau chap hanh véi nhau.

. Méi lién hé vé su chuyén dong va sy t hop céc chuyén dong duoc biéu
thi bang mot loai so d6 goi la so dé két cau dong hoc.

So do két cAu dong hoc 1a mot loai so dd quy udc, bleu thi nhitng mdi
quan hé ve céc chuyén dong tao hinh va cdc ky hiéu co chu nguyén ly may,
V€& noi tlep hinh thanh so db, vé& dudng truyén dong ciia may. Ky hiéu qui udc
chc co ciu méy trong so db dong xem bang 1.2.

Trong mot so dd két cAu dong hoc c¢6 nhidu xich truyén déng dé thuc
hién cac chuyén dong tao hinh.

(tx - Budc cua tryc vitme, iv - Ti s6 truyén cua hop tde do;
is - ti 56 truyén ctia hop chay dao)

Hinh 1.8: So d6 két cdu dong hoc

- Phuong trinh xich tbc do:
Nde.iv =1

- Phuong trinh xich chay dao:
Ivg.iv.is. K. tx = s (mm/vg)

v6i K 1a s dau mdi cia vitme.
1.4.1 Xich chuyén dong tao hinh
1.4.1.1 Xich tgo hinh don giin

So do két‘céu dong hoc don gian thuc hién cdc chuyél} dong tao hinh
don gian, bao gom céc xich truyén dong, thuc hién cac chuyén dong doc lap
khéng phy thudc vao nhau nhu ¢ may phay, may khoan, may mai,...

(i, - Ti sb lruyén cua hop tde do; i - Ti sb truyén cua hop chay dao doc;
t - Budc ctia truc vitme; ¢, - Bude ren)
Hinhl.11: So dé két cdu dong hoc mdy chuyén déng
vira don gian vira phirc tap

1.4.2 Xich phan do

Ngoai céc xich thyc hién chuyén déng tao hinh trong may cit kim loai
con ¢6 xich phan do. N6 khong thuc hién chuyén dong tao hinh nhung lai can
thiét dé hinh thanh cac bé mat gia cong theo yéu cau ky thuat nhu: gia cong
banh rang, ren nhidu ddu méi,... Trong xich phan dd ngudi ta chia ra lam hai
loai: phan do bang tay va phan dcf) ty dong bang may.

Tryc chinh Trye chinh

Dia phan do bia phan do

Chét
dinhvi

a) Phdn dg bang tayd b) Phdn d¢ tw déng bdng mdy
Hinh 1.12: Phén logi so do xich phan do
1.4.3 Xich vi sai

Dé hinh thanh bé mit gia cong, trén mot s6 may cét kim loai cén xich
truyén dong téng hop dé bu trir mot s6 chuyén dong truyén dén khau chip
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\ hanh. Co cdu tdng hop chuyén dong thuong ding nhét 1a co cdu vi sai va xich
‘ J truyén dong thuc hién tong hop chuyén dong goi 1a xich vi sai.
AN
i Dao phay Xich vi sai duoc ding trong trudng hop cin truyen dén khau chip hanh
n 4 mot chuyen dong phu thudc chu ky khi khong can nging chuyén dong cac

tx

(e

#
(t, - Bude cua truc vitme; i; - Ti s truyén ciia hop toc do thir nhét;
is - ti 8O truyén cua hdp toc do thir hai)
Hinh 1.9: So do két cdu dong hoc don gian
1.4.1.2 Xich tao hinh phirc tap

So b két cau ddng hoc phuec tap c6 cac chuyén dong tao hinh phtrc tap
bao gom viée tb hop hai hodc mét s6 chuyén dong tao hinh phy thuge vao
nhau dé hinh thanh bé mat gia cong. O hinh 1.10, khi cit budc ren #, cAn chuyén
ddng quay cta phéi () va chuyén dong tinh tién cta dao (s) phdi hop véi
nhau sao cho khi phoi quay 1 vong thi dao tinh tién dugc 1 budc ren s = #,.

bC
——~
1 Phoi
A \ —
o 4
_Ban dao

&
f\_&/\M #

(i, - Ti s6 truyén ciia hop tdc do; i, - Ti sb truyén cua hop chay dao doc;
t, - Budc cua truc vitme; ¢, - Budc ren)

Hinh 1.10: So do két cau dgng hoc mdy chuyén dong phirc tap
1.4.1.3 Xich tao hinh hén hop

So d6 két cau dong hoc hdn hop bao gdm xich tao hinh vira don gian
vira phirc tap. So dd két cdu dong hoc cuia may phay ren vit 1a mot déc trung
cho loai xich tao hinh nay.
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khau chap hanh. C6 khi nguoi ta ding xich vi sai dé thuc hién mot chuyén
dong khong déu.

Hinh 1.13 trinh bay mot so db két chu dong hoc cla mdy tién hot lung
dung xich vi sai. 0 so dbd ndy, tryc cam nhan hai ngudn chuyen dong tir co
chu diéu chinh ix va iy. Co cdu vi sai (VS) thuc hién viée tong hop hai chuyén
ddng nay thanh mot chuyén dong da dugc bu trir chuyén dén cam.

y
bC
. Phéi
i
n
— M\ —
ix { Cam
/
i () VS
in tx
i E J\d/\/ﬁ\/‘\/@\—
(i, - Ti s truyén cua hop toe do; is - Ti 56 truyén ctia hop chay dao doc;

iy va iy - Ti s0 truyén ctia co cau vi sai; tx - Budc clia truc vitme)

Hinh 1.13: So do két cau dong hoc xich vi sai

1.5 CAC PHUONG PHAP TAO HINH
1.5.1 Phwong phap theo vét
. Phuong phap theo Hvét 1a phuong phap hinh thanh bé mat gia cong do
tong hop cac diém chuyén dong lién ti€p nhau cua ludi cét, hay la quy tich
cta cac chat diém hinh thanh nén bé mat gia cong.

/\n
!

Hinh 1.14: Phwong phdp gia cong theo vét
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1.5.2 Phuong phap dinh hinh

Phuong phdp dinh hinhda phuong phdp tao hinh béng cach cho canh
ludi cat trung véi duong sinh clia bé mat gia cong. #

a) Tién dinh hinh b) Phay dinh hinh
Hinh 1.15: Phuong phdp gia cong dinh hinh
1.5.3 Phwong phép bao hinh

Phuong phap bao hinh#a phuong phap dao cét chuyén dong hinh thanh
cac duong di€m, qui tich cac duong diém hinh thanh duong bao va dudng bi
bao, duong bi bao chinh la dudng sinh chi tiet gia cong.

Puong bao

Duong bi bao

Hinh 1.16: Phuong phdp gia cong bao hinh
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b. Co cdu dimg banh rang di truot

Hinh 1.18 trinh bay so d6 dong cuia loai hop téc dd may tién ding banh
rang di trugt

ny Z, 2
)l N Z, U
n L th oz N
J
s % TR =
i’ T
2, L L
g T U\
. —
2 /
Z'J ¢ 2

Hinh 1.18: Truyén dan dimg banh rang di trirgt

Chuyén dong quay truyén tir truc I — II — III qua hai nh6m banh ring
di truot:

- Nhom thit nhat gdm khdi banh réng di truot hai bic Z1, Za va hai banh
rang c6 dinh Z1’, Z’ lan luot &n khop véi nhau cho hai ty so6 truyén khac nhau
Z\/2’1 va Z»/7’> noi chuyén dong gitra truc I va tryc 11

- Nhém thir hai gm khi bénh ring di trugt ba bac Zs, Zs, Zs va ba
béanh réng c6 dinh Z3’, Z4+’, Zs’ 1an luot &n khép véi nhau cho ba ty s6 truyén
khac nhau Z3 /2’3, Z4/Z’s+ va Zs/Z’s noi chuyén dong giira truc II va truc III.

Néu thay dbi lan luot cac cdp banh rang dn khép gitta hai nhom banh
rang di truot trén thi mat tri so toc do vong quay cua truc I (n1) s&€ cho 6 gia

trj toc d6 khac nhau trén truc I1I (N1, Nee2, ..., Mues) VA duge tinh nhu sau:

Z Z zZ, Z

Ry =1y —= =% I
VARVAN z', 7,
zZ, Z Z Z

) ="1~_,2~_,3 N5 =n|.—'1.—'5
VARAR ANA
zZ Z zZ, Z

My =”1-7,1~ ,4 Mg =Ny
VARVAR AVAR

Tir d6 rat ra cong thire tinh s6 cip tdc do co trong may:
Z=pi.p2. ... .pi (1.3)
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1.6 CAC CO CAU TRUYEN DAN TRONG MAY CONG CU
1.6.1 Co ciu truyén din trong hép téc dd
1.6.1.1 Co céu truyén dén phan cip
a. Co cdu truyén dan phan cap ding puli nhiéu bac

Co ciu truyén dan loai nay thuong dugc sir dung trong hop tdc do cia
cac may tién don gian nhu ¢ hinh 1.17

Hinh 1.17: Truyén ddn vé cdp ding puli nhiéu bdc

Tur dong co dién truyén dong qua dai truyén coty s truyén i1 toi truc I.
Tur tryc I truyén qua puli 3 bac xuong puli 3 béc 16ng khong trén truc chinh
II. Muon truyén chuyén dong quay cho truc chinh II ¢6 thé theo hai duong:

- Chay truc tiép (con goi 1a chay mot déu méy), dong chét lam cho
chuyén dong quay tir puli 16ng khong trén tryc II truyén qua chot lam quay
banh rang Z4 va quay truc chinh II, dugc toc d¢ cao tinh nhu sau:

N = npc.ir.iz (1.1)

Trong d6: i, - Ty s6 truyén ciia puli ba bac

npe — S8 vong quay cua dong co

Tryc IT con goi la truc “Hacne”, khi chay truc tiép s& quay truc III sao
cho hai cap banh rang Zi/Z> va Zs/Zs khong an khép véi nhau.

- Chay gién tiép (con goi 1a chay hai diu may): rit chdt ra, chuyén
dong tir puli 1ong khong trén truc I qua cap banh rang Zi /72 (i) toi truc 111,
qua cap Z3/Z4(is) toi truc 1I ta duoc 3 toc do thap, tinh nhu sau:

Nre = Npc.i1.12.13.14 (1.2)

Loai hop toc d6 ndy sir dung bo truyén dai dé truyén dong cho truc chinh
c6 ket cau don gian nhung toc do thap.
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trong do:

+ Z -Sb cap tbc do cua may

+ pi - Ty s6 truyén trong mot nhom truyén (banh ring di trugt) thi i

Vi du, véi hop tée do trén hinh 1.18 co:

Z=pi.p2=2.3=6cap tbc do
~ Loai co chu banh rang di truot nay duoc dung rong rai trong cic mdy

cat kim loai van nang can thay doi toc d¢ lién tuc va yéu cau nhiéu toc do
khac nhau.

c. Co cdu sir dung bdanh rang thay thé

Trén hinh 1.19 trinh bay so dd hop tc d6 ciia may tién sir dung banh
rang thay the.

Hinh 1.19: Hjp toc dé sir dung banh rdng thay thé

Xich truyén'd(f)ng néi tir dong co dién qua dai truyén hinh thang t&i cip
banh rang thay thé a /b dén cédp banh rang con lam quay truc chinh.

Phuong trinh xich dong:
Nrc = Npc.idai. % Jcon (14)
Mubn thay déi téc do ni chi can thay dbi ty sb truyén a /b.

~ Trong m&i may loai nay da co sin nhiéu banh rang thay thé khac nhau
dé dap ung yéu cau thay doi toc dg cat. Loai hop toc do nay dung nhiéu trong
cac may tu dong va may chuyén dung.

1.6.1.2 Co chu truyén din vé cAp

Co chu truyén dan vo cip dugc sir dung trong hop te do thuong gap co
cac co cau nhu cdp puli con dai det, cap banh ma sat, xi lanh - pittdong, dong
CO Servo,...
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a. Co cdu truyén dan sir dung puli con

Co chu duoc thé hién thong qua so d6 két cAu nhu hinh 1.20. Theo do,
khi muén thay di ty s6 truyén ta sir dung cén diéu khién dé gat dai sang cdc
vi tri twong tmg dé dat dugc ti sé truyén cao/thdp nhu mong muédn. #

- -

Cao Thap

5 IDj o

/

Hinh 1.20: Co cdu truyén ddn vé cdp sir dung truyén dgng puli con
b. Co cdu dén truyén sir dung banh ma sdt

_ Hinh 1.21 mé ta co chu truyén dong cla banh ma sat. Dé thay dbi ty sb
truyén ta thay doi vi tri ctia con lan doi véi dia.

ey ﬂl

1
— D2

Hinh 1.21: Co cdu truyén dén vé cdp sit dung banh ma sét

[€e——d —>

Khi cho ring con lin quay khéng truot thi ty sb truyén cuia co cdu banh
ma sat trén dugc xac dinh:

i= 2

D.

2

Do truyen dong nho ma sat (dudi tic dung ciia mot luc tdc dong) va
dién tich tiép xtc twong dbi nhé nén hién twong trugt da xay ra. Do do, ty s6
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J

1

\_
vﬁﬂ

. W

5T

1 - Bom dau; 2 - Van giam dp; 3 - Van tiét luu; 4 - Xilanh, 5 - Van can

-y

ne
=

Hinh 1.23: Co cdu truyén dén vé cdp sie dung xilanh — pitténg
d. Co cdu truyén dan triec tiép sir dung dong co dién servo

Co chu truyén dan nay phd bién trong cac may CNC. Bang cach thay
dbi cac théng s diéu khién giri ¢én dong co servo s& cho phép thay dbi duoc
s6 vong quay cua truc dong co servo va qua két ndi truyén dong s& lam thay
d6i bude tién cua ban may. Hinh 1.24 thé hién so d st dung dong co servo
dé thay dbi sb vong quay cua vitme didu khién ban may.

Computer
BBK

chuyén v\v‘

dong Chi tiét

t Hop s6 — —_—
. —
A @—%Jb\l_ll
BbK BDbK o
i tri servo %@E Vitme mpers
Encoder -
DC Servo

Hinh 1.24: Co cdu truyén dan thay doi sé vong quay vé cap
str dung dong co servo

1.6.2 Co cAu truyén dén trong hop chay dao
1.6.2.1 Co cdu Norton

Trén hinh 1.25 trinh bay xich chay dao cua mdy tién sir dung co céu
Norton (con goi la khoi banh rang hinh thap). Xich truyén dong dugc noi lién
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truyén thuc té& c6 thé dugc biéu thi bang:

i= Dy =0,97-098)
2
Mot bién thé khéc ciia co cau truyén dan st dung banh ma sat (con go
laco chu blen tbe Svetozarov) dugc trinh bay ¢ hinh 1.22. Khi mudén thay déi
ty sb truyén ta chi can quay dé thay dbi vi tri tiép xuc cua hai con lin sb (2),
dudng kinh tiép xitic ctia cac banh ma sat (1) va (3) thay ddi s& 1am thay doi
ty sO truyen

=y (y=097-0,98)

n

/’!2<f71 ﬂ2=ﬂ1 I72>l71

Hinh 1.22: Co céu truyén dén vé cdp sir dung banh ma sdt cong

¢. Co cdu truyén dén sir dung xilanh - pittong

bébi vf)i co cu truyép d'?m xilanh - pitténg viéc thay déi tbe do ﬂuqc
thyc hién bang cach thay doi toc d6 tinh tién cua pittong (hinh 1.23). D€ lam
dugc di€u nay co nhié}x cach thyc hién, vi du phu’ thay doi luu lucfng dau vao
xilanh (2) bang van tiét luu (1) hay thay doi toc do bom cua bom dau (5).

V6i Q (m*/ph) 13 Iuu lugng diu chay vao xilanh, van téc cua pittdng s&
dugc tinh:

- Khi thyc hién hanh trinh tién t6i: v = 432 (m/ph)
T

_40
20— P

- Khi thyc hién hanh trinh 1 vé: V2 =
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tf:I truc chinh qua banh rang a, b, ¢, d tdi co cAu Norton va téi vitme - dai 69
r0i truyen t6i dao. Chuyén dong truyén tir tryc I — II ¢6 khodng cach Ao co
dinh (hinh 1.26). Banh rang Z. di truot trén truc II duoc gat can lan luot tdi

cac vi trf an khép voi céc banh rang Zi, Za, ..., Zi clia khéi banh rang hinh
thap trén truc I cho céc ty so truyen: Zi/Za , Z2/Za , ... , Zi/Za khac nhau
ar] [N} LI
Banh rang A n
thay thé

|_qn
1.

|

C

C

Ca céu Norton
Hinh 1.25: Hop chay dao sir dung co cdu Norton

Trong co cdu Norton banh dém Zo s& lam nhiém vu nbi truyén dong
gilta truc I va II: tir banh rang Zi qua Zo va dén Z. dam bao sao cho ba banh
rang lic nao cling an khép véi nhau.

m =

Hinh 1.26: Co cdu Norton
1.6.2.2 Co céu then kéo

Co céu then kéo thuong duge sir dung trong hop chay dao cua may
khoan. Khoi banh rang hinh thép trén truc I ¢o dinh, khoi banh riang hinh thap
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trén truc I 16ng khéng. Khi truc I quay s& truyén cho bén banh rang trén truc
11 quay nhung chua 1am quay truc II. Mubn truc II quay phai rat then kéo dé
g vitri 1,2, 3 hay 4 (hinh 1.27a). Theo kéo c6 tdc dung nhu mot chdt ¢é dinh
banh rang véi truc (hinh 1.27b). Truc I ¢6 mét tri sb vong quay ni s& dugc 4
tri s& vong quay ny cua tryc II.

Hinh 1.27b trinh bay két ciu cta co cAu then kéo, trong d6 1 1a then
kéo, 3 12 10 xo 14 lubn ddy cho then kéo chui vao ranh then cua banh ring,
quay banh rang 2 an khép véi thanh rang s& kéo cho then kéo 1an lugt an khép
vGi banh rang trong khéi hinh thap trén truc I1.

Hinh 1.27: Co cdu then kéo
1.6.2.3 Co cdu Méan

Co chu Méan (Meander) thuong duge sir dung trong hdp chay dao cia
mdy tién, phay,... C6 hai loai co cau Méan: co cau Méan tryc tiép (hinh 1.28a)

va co cdu Méan gian tiép (hinh 1.28b).
z oz

a) Truc tiép b) Gidn tiép
Hinh 1.28: Co cau Méan (Meander)
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lll l\ln'lH
- Hl LTI

Hinh 1.29: Co cdu truyén ddn bénh rdng thay thé

1.1.6.5 Co cdu truyén dén vé cdp véi dong co dién

Trén hinh 1.30 trinh bay hé théng chay dao vd cip st dung dong co
dién servo. Hé théng ndy hién nay dugc st dung rong rai trong chuyén dong
chay dao cua mdy didu khién theo chuong trinh s, n6 cho phép cung cip
lwong chay dao bét ky trong pham vi cho phép.

L

=

Ban may

H|H
H|H

Ddng co servo Truc vit

Hinh 1.30: Truyén dan chay dao vé cdp véi dong co dién servo
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- Co céu Méan tryc tiép

Trén tryc I c6 3 khéi banh riang hai bac nhu nhau. Mt khéi ¢ dinh vai
truc, con hai khéi 16ng khéng. Trén truc II ¢6 4 khéi banh ring hai bic nhu
nhau, lap 16ng khong. Banh rang Zs trén truc I1T di trugt 1dn lugt &n khop véi
4 banh rang 16n trén truc IT cho 4 ty s6 truyén khac nhau. Truyén dan tir truc
I, I1I theo dudng zich zic.

- Co céu Méan gian tiép

V& Iip ghép va duong truyén ciing giéng nhu loai 1, nhung c¢6 thém
banh rédng dém Zo. Tryc banh rang Zo quay hanh tinh xung quanh tryc banh
rang Zs (giéng co ciu Norton) bao d¢am cho banh rang Zo &n khép lan luot
v6i moi banh ring to nho trén tryc I cho ta nhiéu ty sb truyén hon so véi co
cAu loai 1.

1.6.2.4 Co cdu banh ring thay thé

Dé dam bao viéc thay ddi ty sb truyén ciia co chu béanh réng thay thé
duoc linh hoat khi kboéng cach gitra hai truc truyén dong co dinh, nguoi ta
thuong stir dung co cau banh rang thay thé chac dau ngua nhu hinh 1.29.

Dufrngltruyép tir truc cht dong 1 qua banh ring thay thé a, b, ¢, d dén
truc III. Ty s0 truyén la:
. a c
Tthay thé =;g (15)
Khi thay ddi imay mé c6 nghia la thay dbi s6 ring a, b, c, d thi dudng kinh
béanh ring s& thay doi theo. Khodng cdch giifa tryc I va tryc I 1a Ao ¢6 dinh.
Do do6 sir dung chac diéu chinh c¢6 hinh dau ngya dé dam bao an khdp cua 4
banh rang a, b, ¢, d.

- Nguyén tic diu chinh va két cdu:

Banh ring b va ¢ 16ng khong trén chdt 2 1ap vao chac 1. Hai banh rang
nay co thé diéu chinh dugc doc theo ranh 4 va ban than chac 1 ¢6 thé quay
diéu chinh xung quanh truc banh rang d (n6i 16ng buldng 3 ra). Nhu vy banh
rang b, ¢ didu chinh duoc vi tri truc nén bao dam an khop khi sé ring a, b, c,
d thay dbi (trong pham vi da thiét ké). Ranh cong dam bao an khép banh ring
a va b, rinh thing dam bao an khép banh rang ¢ va d.
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1.7 COCAUTONG HQP TRUYEN PONG VA PAO CHIEU TRONG
MAY CONG CU

1.7.1 Co cAu tong hop truyén dong trong may cong cu

Co céu tong hop chuyen dong (con goi la co chu hop thanh) dung de
phOl hop hai duong truyén dong co toc d6 khac nhau dén ctng mot co cAu
chip hanh. Trong truong hop nay, néu khéng ¢6 co ciu hop thanh, truc quay
clia dudng ra s& nhan hai tdc d¢ khac nhau cing lic va s& bi xoén gay.

- Co nh}eu loai co cAu hop thanh, nhung trong méay cong cu thuong ding
nhat la co cau vi sai.

1.7.1.1 Co cdu vi sai

Trén hinh 1.31 trinh bay co céu vi sai dién hinh sir dung banh ring con
thuong dugc ung dung trong may cat kim loai.

a. Hai dwong vao I va Il, dwong ra 11l

Tinh ty s6 truyén ingp hann bang cach tinh cac ty s truyén riéng cia timg
duong vao.

- Truyén tir I sang II1: coi banh ring Zs dimg yén, theo hoa db van téc:

I/111 1
1] m=——=—=
v, 2 (1.6)
- Truyen tir II sang 111: coi banh rang Zi dung yén, cling phén tich theo
hoa db van toc:

i = l (1.7)
2
| ! z, v,
X 7 SN ~
1-Z; a
- | a /)
2] | /
| VA NS AN
N\ z,
Zg Zs
i i

Hinh 1.31: Téng hop chuyén dgng
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b. Hai dwong vao I va IlI, duong ra II

. 1 .

i :1— (ltc nay coi nhu khop ndi truc, va Zs =Ze)  (1.8)
. 2 S , R
i = T (coi banh rang Z1 dimg yén) (1.9)

¢. Hai dwong vao Il va 1ll, dwong ra I

. 2

e = 1 (coi banh rang Zs dung yén) (1.10)
. 2 . e

11 = 1 (coi nhu khdp ndi truc) (1.11)

Khi téng hop chuyén déng vao co cdu chip hanh phai chi y dén chiéu
quay cua timg thanh phan chuyén dong, thuong d¢ dieu chinh xich chi tinh
riéng r€ tirg con dudng truyén qua vi sai.

~ Kyhiéucuaco chu téng hop chuyén dong hay ding trong céc so db két
cau dong hoc trinh bay trén hinh 1.32.

—= O—C] TH —o —= TH F——
Vao * —E- ?
a

Hinh 1.32: Ky hiéu co cdu tong hop chuyén dong

1.7.1.2 Co cdu banh rang thanh ring
Co céu truyén dong banh ring - thanh ring dugc trinh bay trén hinh 1.33.

Hinh 1.33: Téng hop chuyén dgng banh rdng - thanh ring
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- Hinh 1.34a: co cAu dao chiéu trén mat phing. Chuyén dong truyén i
truc I den tryc II qua banh rang qua Zs hay Z», Zs (dung tay gat d¢ thay doi)
s& cho chi¢u quay khac nhau trén truc II.

- Hinh 1.34b: co cdu dao chibu giita hai truc song song sir dung banh
rang di trugt. Gat bénh rang di truot hai bac s& c6 hai duong truyén tur truc
— 11, mot duong truyén qua banh rang dém Zo la duong dao chiéu.

- Hinh 1.34c: co cdu dao chiéu giita hai truc vudng goc sir dung banh
rang con. Gat ly hop M qua phai, trai s€ c6 chiéu quay cua truc II khac nhau.

Trong mot sé may cét kim loai cin dao chidu chinh xéc va c¢6 chu ky
ngudi ta sir dung banh rang td hop (hinh 1.35). Banh ring chu dong C in khép
trong véi banh rang A va ngoai véi vanh rang B cuia banh rang t6 hop. Banh
rang C quay mot chiéu, luc in khép trong véi vanh ring A s& quay banh rang
t6 hop cung chidu, khi & dn khép ngoai voi vanh rang B s& ddo chiéu quay cua
banh riang t6 hop. Co céu nay sir dung nhiéu trong may gia cong banh ring.

Hinh 1.35: Bdnh ring 16 hop
1.7.3 Db thi tbc d cit n va lwong chay dao s
1.7.3.1 D6 thi tia hinh quat

M&i méy cét kim loai c¢6 nhiéu tri s6 n va s khac nhau. Tuy theo chi tiét,
dao cit,... ma chon n va s thich hop. Trén may, nguoi ta v& san mot biéu do
lién hé gitta V, n, s, d dé nguoi str dung méy co thé truc tiép tim cac thong sb
gia cong can thiét nhu n, s,.

Cong thirc tinh téc do cét va luong chay dao véi may ¢ chuyén dong
chinh quay tron:

V= —— (m/ph 1.12
1 000 “ (m/ph) (1.12)
s = L (mm/vg) (1.13)
nT
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Gia st banh réng vira quay tron xung quanh truc cua ban than vira tinh
tién theo chiéu mdii tén T2 nhu hinh ve. Muén thanh rang chuyén déng mot
d9 dai li theo miii tén Ts thi phai tinh s6 vong quay ctia banh rang. Khi d6 can
phai tdng hop hai chuyén dong ctia banh ring tac dung 1én thanh rang.

a. Xét trieong hop banh rdng quay tron, khéng tinh tién

Néu thanh rang tinh tién mét do dai I: thi banh rang phai quay 7/ (Z.1)
vong (Z.t 1a do dai chu vi vong chia cta banh rang).

b. Xét truomg hop béanh rdng tinh tién, khéng quay

Luc nay thanh réng ding yén, nhung vi banh rang lui lai c6 nghia la
phai lan trén thanh rdng mot s0 vong quay khong. Vay truc banh rang Iui lai
mot doan 1> twong Umg voi s6 vong quay khong cuané la 1>/ (Z.1).

Téng hop lai nhur sau:

Thanh ring tinh tién S6 vong quay ciia banh ring
Lo .
L 71 (vong)
0 L (vong)
Zt
. +1
Tong hop I L—2 (vong)

Dau +/- tiy theo chiéu chuyén dong can tong hop.
1.7.2 Co ciu dio chiéu

Trong méy cong cy thuong sir dung céc co chu co khi dé dao chiéu quay
ctia truc chinh hay chiéu chuyén dong chay dao. Hinh 1.34 trinh bay co cau
dao chidu c6 khi thuong gip trong may cit kim loai.

Z
Y Z, Z

n

NZ'Z l | y 2

Hinh 1.34: Mt 56 co cdu ddo chiéu co khi
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trong do:
+ d - duong kinh ctia phoi hay cua dao (mm)
+n -sb vong quay trén phut cua truc chinh (vg/ph)
+ 1 - d dai chuyén dong cua dao (mm)
+ T - thoi gian can thiét dé gia cong chi tiét tinh bang phut (ph)
n
l 000

T

Taco: V=m.d (m/ph) (1.14)

Nhu vy V 1a mot ham béc nhét déi voi biép s6 d. Pay 1a phuong trinh
duong thang di qua goc toa d9. Bién doi thong so n ta s& dugc mot chum tia
ni, n2, ..., ni (hinh 1.36a).

\Y

b) Céch tra do thi

a) Cdch thanh Idp do thi
Hinh 1.36: Dé thi tia hinh quat
Gia sir chi tiét c6 dudng kinh do va gia cong véi tée do Vo, dong toa do
dl{qc Qiém M nam giira hai tia nj.1 va nj (hinh 1.36b). Qhoq nj-1 1a goc toa do
thap dé khi mé may gia cong s& dam bao dugc cong suat cat got.

Db thi nay khong chinh xdc va kho tra, vi d téng thi 2 tia 1an can cang
cach xa nhau. D¢ khac phuc ngudi ta str dung do thi logarit.

1.7.3.2 D6 thi logarit

7rd 1000
Tu V= m/ph) = d=V.—— (mm
1000 (m/ph) - (mm)
Ly logarit 2 vé ta co:
lgd= lgV+lg(1000) = y=x+tbi (1.15)
m
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Piy la phuong trinh duong thing cit hai truc toa do (ghi theo don vi
log) va nghiéng mot goc 45°. Néu thay ddi n s& co céc bi khac nhau va biéu
thi thanh mot ho dudng thing song song (hinh 1.37a).

d d
(Igd) (lgd)

do=318 N D ————

80vg/ph

v Vo= 80 Y
(Igv) (Igv)

a) Cach thanh lgp do thi b) Cdch tra dé thi
Hinh 1.37: Do thi logarit

Khi biét do va Vo, déng toa do dugc M va 1y tri s n (trén hinh 1.37b
c6 n =80 vg/ph).

Ghi chii: ngudi ta thudng 1ap db thi chung ca V, d, s, T dé c6 thé tim
ngay thoi gian dinh mirc cia may gia cong chi tiét d6. Mt khac khi tra bang
¢6 duge diém M, tir ddy co6 thé chon tri s6 n (cuia dudng trén hay duong dudi)
nao gan vai diém M hon nhung khong anh huong nhiéu dén cong sudt may.

CAU HOI ON TAP
. Dinh nghia phuong phép gia céng theo vét va v& hinh minh hoa.
. Pinh nghia phuong phap gia cong dinh hinh va v& hinh minh hoa.
. Dinh nghia phuong phap gia cong bao hinh va vé& hinh minh hoa.

AW N —

. Phan loai chuyén ddng tao hinh theo mdi quan hé vé& mat chuyén dong, cho
vi du cu thé.

. Phan loai so db két cu dong hoc ctia may va v& hinh minh hoa.

. Gi6i thidu mot sé két cdu diéu khién, diéu chinh téc do.

. Gi6i thidu mét sé co cdu téng hop chuyén dong va dao chidu.

. Céch doc dd thi phuong trinh téc d6 cit va lugng chay dao.
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