GIAO TRINH
MAY CAT
KIM LOAI



TUYEN BO BAN QUYEN

Tai liéu nay thudc sach gido trinh nén cac ngudn thong tin c6 thé duge phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.

Moi myc dich khac mang tinh léch lac hoac str dung vdi muc dich kinh
doanh thi€u lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Gi4o trinh May cdt kim loai dwoc bién soan dwa theo chirong trinh dao tao

danh cho hé cao ding cdc nganh thuéc khoa Co Khi triong Cao dang Ly T
Trong Thanh Phé H6é Chi Minh.

Gido trinh ndy dwgc bién soan nham dé ddp ing tinh hinh chuyén bién méi
trong cong tdc dao tao - Dao tao theo huong cong nghé, phat huy tinh tich cuc cua
nguoi hoc va tao diéu kién thudn loi cho gido vién giang day bang cdc phuong tién
day hoc...

Vi trinh @6 ¢6 han nén cuoén gido trinh chéc c6 thiéu sét. Ching t6i mong sw
dong gop ¥ kién cia dong nghiép va sinh vién dé lan tdi ban sau cé chdt lirong tot
hon. Moi g6p ¥ xin giri vé b mén Céng nghé Ché tao, khoa Co Khi, truong Cao
dang Ly Tw Trong Thanh Phé Hé Chi Minh.
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Chwong I: PAI CUONG VE MAY CAT KIM LOAI

1. Khdi ni¢m vé mdy cdt kim loai
May 1a tat ca ‘nhimg cong cy hoat dong theo nguyén tic co hoc dung lam thay doi mot
cach c6 ¥ thire vé hinh dang hodc vi tri cua vat thé.

Céu trac, hinh dang va kich thudc ctia may rat khac nhau. Tuy theo dic diém sir dung
cua no, c6 thé phan thanh hai nhom 16n:

- Méy dung dé bién doi nang luong tir dang nay sang dang khac cho thich hop voi
viéc st dung dugc goi la may bien doi nang lwgng.

- May dung dé thuc hién cong viée gia cong co khi duge goi 1a may cong cu.

Nhimng may cong cu dung dé bién doi hinh dang cua cac vat thé kim loai bang cach
lay di mgt phan the tich trén vat thé ay vdoi nhitng dung cu va chuyén dong khac nhau
dugc goi 1a may cat kim loai.

Theo tiéu chuan Viét Nam, may cong cu bao g@)m nam loai:
- May cét kim loai.
- May gia cong go.
- May gia cong ap luc.
- May han.
- May dtc.

VAt the can lam bién doi hinh dang goi 1a phdi hay chi tiét gia cong. Phan thé tich
duogc lay di cua vat thé goi 1a phoi. Dung cu dung dé lay phoi ra khoi chi tiét gia cong goi
1a dao cit.

2. Lich sir phat trién ciia may cong cu.

May cdng cu la nhirng thiét bj, may méc lam thay doi hinh déng, kich thuée va do chinh
X&c cua chi tiét duoc gia cong (theo thiét ké) bang cac phuwong phap cong nghé khac
nhau tur phoi.

‘ Chiéc may cong cu déu tién trong lich st loai nguoi 1a may khoan gd diing day kéo
bang tay (hinh 1.1) duge nguoi Ai Cap c6 dai da phat minh ra cach day 3000-4000 nam.
Sau d6 2000 nam nguoi Ai Cap va An Do da phat minh ra may tién go dap chan (hinh
1.2).
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Hinh 1.1 - May khoan gé béng tay Hinh 1.2- Maytién g6 dap chan




Cubi thé ky XV- dau thé ky XVI Leona de Vinci 1a mot nghé si 1on dong thoi 1a
mot nha phat minh ngudi Y dd ché tao ra cac bo phan co ban cua may tién nhu: banh
ring, truc vitme, ban dao, v.v... nhung ngudn dong luc caa may van Ia sirc co bap cua
con ngudi. Pau thé ky thir XVII nguoi ta di dung stc nuéc 12 ngudn dong luc cho may
cong cu. Pén nim 1774 John Wilkinson di cho ra doi may khoan vat liéu thép dau tién
trén thé gisi. Tir ddy trd di cac nha sang ché va phat minh lién tuc cho ra doi céc loai
may gia cong kim loai va khong ngirng cai tién ching dé c6 nhitng loai may cong cu da
dang vé chung loai va khac nhau vé kich thudc nhu chung ta da va dang thay hién nay o
Viét Nam ciing nhu trong cac nudc cong nghiép phat trién trén thé gioi.

2.1 Xu hwéng phat trién va phan loai may céng cu

Nhitng may cong cu van nang nhu: tién, phay, khoan, bao, mai, gia cong banh
rdng,, v.v... theo thoi gian da dugc cai tien va phat trién thanh cac may ban tu dong, tu
dong, may t6 hop, trung tdm gia cong, cac duong day ty dong tirng phan va toan phan.

Trong nhitg nam gan day cc nha san xuat may cong cu da (ng dung cAc thanh
tuu khoa hoc trong cong nghé thong tin, diéu khién sd, tu dong hod, vat liu mai, dung
Cu cit, ma sat hoc... dé ché tao ra cac may DNC, CNC, trung tam gia cong diéu khién s,
hé théng gia cong linh hoat réb6t hoa, may tao mau nhanh (RP), may gia cong tia lra
dién, tia Laser V.V... Vi ning suit, chit lwong va trinh d6 ty dong hoa ngay cang cao.

Nhitng thé hé may méi da phan ndo thoa mén duoc yéu cau trai nguoc nhau nhu
chat lugng, ning suat, gia thanh, thay doi san pham va dap ang kip thoi.

CAU HOI ON TAP
1. Trinh bay khai niém vé may?
2. May cat kim logi 14 9i?



Chuong |1: PONG HQC MAY CAT KIM LOAI

2.1. Cac dang bé mit gia cong

Bé mit hinh hoc cua chi tiét may rat da dang va ché tao cac bé mat nay trén cac may
cét kim loai c6 rat nhiéu phwong phap khac nhau. Pé ¢ thé xac dinh cac chuyén dong
can thiét, tac 13 chuyén dong cua cic co ciu chip hanh cua may tao ra bé mat do, nguoi
ta thuong nghién ciru cac dang bé mit gia cong trén may cit kim loai. Cac dang bé mait
thuong gap la:

2.1.1. Dang tru tron xoay

- Puong chuin 1a dwong tron, sinh thiang
Thé hién mat try dugc hinh thanh do duong sinh Ia duong thang quay chung
quanh duong chuan la dudng tron.

Dubng sinh

00 ¢

N

Puong chuan

H 2.1. Dang bé mdt tron xoay, duong chudn tron, sinh thing

- Puong chudn tron, sinh gy khuc

/Duc‘yng sinh

Puong chuan
H 2.2. Dang bé mdt tron xoay, duong chudn tron, duong sinh gay



- Pwong chudn la dwong tron, sinh cong

Duong chuan
H 2-3. Dang bé mdt tron xoay, duong chudn tron, duong sinh cong

2.1.2. Dang mat phing ) .
- Duong chuan la dwong thang, sinh thang

buong sinh DPudng chuin

H 2-4. Dang bé mdt phdng, duong chudn thdng, duong sinh thing
- Puong chudn la dwong thang, sinh gay khic

Puong chuan Puong chuin Puong chuan

Puong sinh Duong sinh Puong sinh

H 2-5. Dang bé mdt phang, dwong chudn thang, dwong sinh gay khic



- Pwong chudn la dwong thang, sinh cong

uong chuan Puong sinh

DPuong sinh Puong chuan
H 2-6. Dang bé mdt phdng, duong chudn thdng, duong sinh cong
2.1.3. Cac dang dac biét
Trinh bay cac dang mat tru, mat néon khong tron xoay va mat cam.
Ngoai ra bé mat dac biét con co dang than khai, arsimet, canh turbin, may cheo v.v...
Tom lai, tir cac dang bé cua cac dang noi trén, ta cd thé tao ra chung boi hai loai duong
sinh sau day:

DG

H 2-7. Dang bé mdt ddc biét

1. Puong sinh do cac chuyén dong don gian: thang va quay tron deu cua may tao
nén nhu dudng thing, dudng tron hay cung tron, dudng than khai, dudng xodn dc. .

2. Puong sinh do cac chuyén dong thang va quay tron, khong tron déu ctia may
tao nén nhu dudng parapdl, hyperbol, ellip, xodn logarit... két cAu may dé thuc hién cac
chuyén dong nay phuec tap.

Nhitng dudng sinh néi trén chuyedn dong twong ddi voi mot duong chuin s& tao ra
bé mat cua cac chi tiét gia cong. Do do, mot may cit kim loai muén tao duogc bé mit gia
cong phai truyén cho co ciu chap hanh (dao va phdi) cac chuyeén dong twong ddi dé tao
ra duong sinh va dudng chuan.

Nhitng chuyén dong can thiét dé tao nén dudng sinh va dudng chuan goi 1a chuyén
dong tao hinh cua may cat kim loai.
2.2. Chuyén déng tqo hinh:

Chuyén dong tao hinh bao gdm moi chuyén dong twong dbi gitta dao va phoi dé
hinh thanh bé mat gia cong.
Chuyén dong tao hinh thuong 1a chuyen dong vong va chuyén dong thang. Trong

chuyen dong tao hinh co6 thé bao gdm nhiéu chuyén dong ma van tbc cua chung phu
thudc 1an nhau. Cac chuyén dong nhu thé duoc goi 1a chuyén dong thanh phan.



2.2.1. Phan loai chuyén dong tao hinh:
Phan loai theo moi1 quan h¢ cac chuyén dong

- Chuyén dpng tao hinh don giin: 13 chuyén dong c6 cac co cdu chip hanh (phoi va
dao) khong phu thudc vao nhau.

(D M

T

H 2.8. Chuyén dong tao hinh don gidn
- Chuyén djng tao hinh phirc tap: 1a chuyén dong c6 cac co cau chap hanh phu thudc
vao nhau. VD: chuyén dong tao hinh mat con c6 chuyén dong tinh tién song song vdi
duodng sinh cua mdt con 1a chuyén dong dugc phoi hop gitta hai chuyén dong thang I va
1.

H 2.9. Chuyén déng tao hinh phitc tap I 2

- Xich chuyén d@éng tao hinh hén hep (don gian + phirc tap)

Xich chuyén dong tao hinh hdn hop 1a duong truyén cua cac chuyén dong tao hinh
phtc tap, nhu chuyén dong tao hinh trén may phay ren vit, may gia cong ring (hinh
1.12). Chuyén dong quay tron cua dao phay Q2 doc lap tao ra toc do cat 1a chuyén dong
tao hinh don gian, phdi hop chuyén dong quay Qi cua phdi va chuyén dong tinh tién Ts
tao ra budc tp 1a chuyén dong tao hinh phic tap.

Hinh 1.12 - So d6 két cau dong hoc clia may phay ren vit
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Chuyén dong tao hinh 13 chuyen dong quan trong nhat trong may cat kim loai nén can
phai phan tich, b tri chuyén dong nay dén cac co cu chap hanh (phdi, dao) cho thich
hop, méi dam bao cho may 1am viéc chinh x4c, ning suit cao va két cdu don gian.

2.3. Phuong phap tao hinh

2.3.1. Phwong phap theo vét
La phuong phap hinh thanh bé mat ~gia cong do tong cong cac diém chuyén dong cia
ludi cit, hay 1a quy tich cua cac chit diém hinh thanh nén bé mat gia cong.

<:| a,8,%
=

H 2.11. Phwong phdp gia cong theo vét

2.3.2. Phwong phap dinh hinh (phwong phap chép hinh)
La phuong phap tao hinh bang cach cho canh ludi cit trung voi dudng sinh ciia bé

mat gia cong.

' "4”//
/%/

ILN

H 2.12. Phuong phap gia cong dinh
2.3.3. Phwong phap bao hinh

~ La phuong phap dao cit chuyén dong hinh thanh cac dudng diém, qui tich cac duong
diém hinh thanh duong bao va duodng bi bao, duong bi bao chinh 1a dudong sinh chi tiét
gia cong.

7
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I~ Puong bao

al

a2

a3

H 2.13. Phwong phép gia cdng bao hinh

2.4. To hop chuyén dong

Mudn tao thanh nhiing chuyén dong tao hinh trén may, tirc 1a xac dinh chuyén
dong tuong dbi gitra dao va phéi, ta can biét cac m01 lién h¢ chuyén dong va su t6 hop
cac chuyén dong giira nhitng khau chap hanh véi ngudn truyén dong va giita nhimg khau
chap hanh véi nhau.

M&i lién hé vé su chuyén dong va to hop cac chuyén dong duoc biéu thi béng mot
loai so d6 goi 1a So do ket cau dong hoc.

2.5. So @6 két cau dong hoc
2.5.1. Pinh nghia:

So db két cau dong hoc 1a mot loai so dé quy udc, biéu thi nhirng mbi quan hé vé cac
Chuyen dong tao hinh va cac ky hi¢u co ciu nguyen Iy may, v& ndi tiép hinh thanh so dd,
vé dudng truyén dong cua may Puoc goi 12 so d6 két ciu dong hoc.

Trong mot so d6 két cau dong hoc cé nhiéu xich truyén dong dé thuc hién cac chuyén
dong tao hinh.

bC | )

Iy

Is S ﬁ ii Ban dao
L —
tx
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H. 2.15. So do két cau dong hoc

2.5.2. Phén loai so' dd két cAu dong hoc
- S0 do két cau dong hoc don gidn

La 50 d6 két ciu dong hoc thuc hién cac chuyén dong tao hinh don gian, bao gdm céc
xich truyén dong, thuc hién cac chuyén dong doc 1ap khong phu thudc vao nhau, nhu &
may phay, may Khoan, may mai ...

12
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H. 2.16. So d6 két cdu dong hoc mdy chuyén dong don gian

- S0’ d6 két ciu dpng hoc phirc tap:

La so d6 két cAu co cac chuyén dong tao hinh phirc tap, bao gém viéc to hop hai
hodac mét sO chuyén dong hinh phu thuc vao nhau hinh thanh bé mat gia cong.

bC |
i ﬁtp hoi
v i \ Phoi
\
e
\ \
i i \
S - L //Bandao
tX
- A

H.2.17. So dé két cau dong hoc may chuyén déng phirc tap

- So do két c@'u dong hoc hén hop: ‘ )
Bao gém xich tao hinh vira don gian vira phtrc tap. So d6 két cau dong hoc cua
may phay ren vit la mot dac trung cho loai xich tao hinh nay.

bC |/
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H. 2.18. So do két cdu dong hoc mdy chuyén dong vira don gidn vira phirc tap

a. Xich phén dj

Ngoai céac xich thuc hién chuyén dong tao hinh trong may cat kim loai con ¢ xich phan
dd. 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 ring, ren nhiéu dau mébi ...
Trong xich phan do nguoi ta chia ra 1am hai loai.
- Phan d bang tay

13



- Phan d6 tu dong bang may

&
= = -|_ B
. Bia phan do
| i
B6 ly hop
L The—(&d)
Chét dinh vi
|]|
a)
b)

H. 2.19. Phan logi so' do xich phdn dé
Hinh 2.19.a trinh bay cach phan d6 bang cach dung tay dé quay dia phan do.
Hinh 2.19.b trinh bay cach phan do bang cach déng md ly hop voi dong co dan dong
chuyén dong phan do luén chuyén dong.

- Phoi quay phan do

DC

-~ D-s—XY
>is

1

H. 2.20. S0 dé két cdu déng hoc phéi quay phén do

- Dao tinh tién phan dp

DC

phoi

5 //g(

=

H. 2.21. S0 d8 két c6uddng hoc dao tinh tién phdn dé phdn dé

- Phéi quay phéin dé va dao tinh tién phin dé

14
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H. 2.22. So do két cdu dong hoc phdi quay phén d va dao tinh tién phéi do

bh. Xich vi sai

Pé hinh thanh bé mat gia cong, trén mot s6 MCKL can xich truyén dong tf)ng hop d@é bi
triv mét so chuyen dong truyén dén khdu chép hanh. Co ciu tong hop chuyén dong thuong
dung nhat 14 co ciu vi sai va xich truyén dong thyc hién tong hop chuyen dong goi la xich vi sai.

Chuyén dong vi sai dwoc dung trong truong hop can truyén dén khau chqp hanh mot
chuyén dong phu thuéc chu ky, khi khong can ngimg chuyén dong cac khau chip hanh. C6 khi
nguoi ta dung xich vi sai d@é thue hién mét chuyén déng khéong déu.

bC

Phoi

Yl e

H. 2.23 So db két cdu déng hoc xich vi sai

2.6. Phan loai may
2.6.1. Theo diéu khién

- Piéu khién bang co khi
- Piéu khién bang thay luc
- Piéu khién bang chuong trinh s6
2.6.2. Theo phwong phap cong dung
- May tién
- May phay
- May bao
- May mai
- May khoan
- May doa ...
2.6.3. Theo trinh dj van ning
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- May van nang
- May chuyén mon héa
- May chuyén dung
2.6.4. Theo mirc dj chinh xdc
- May chinh xac thuong
- May chinh xac nang cao
- May chinh xac cao
- M4y chinh xac dic biét cao
2.6.5. Theo mirc dj tw dong hoa
- May van niang
- M4y ban tu dong
- Méy tu dong
2.6.6. Theo khoi luwong
- May loai nhe (< 1 tan)
- May loai trung binh (< 10 tin)
- Méy loai trung binh ning (10 + 30 tin)
- May loai ning (30 + 100 tan)
- May loai dac biét nang (> 100 tan)
2.7. Ky hiéu
2.7.1 Ky hiéu may
May thuong duogc ky hiéu bang cac s6 va cac chir cai. O moi nude cé ky hiéu khac
nhau.
» K¥ hiéu may cat kim loai cia Viét Nam nhu sau:
Vi du : May K135
K : May khoan.
1 : Loai may khoan dung.

35 : Pudng kinh mili khoan 16n nhat gia cong duoc trén may (mm).

» Ky hiéu may cat kim loai ciia Lién X0 trudc ddy thé hién bang ba hay bon chir sd.

- Chir sé thr nhat chi loai may (nhu tién -1; khoan -2; mai -3; phay -6; bao -7...)

- Chir so thir hai chi kiéu may (nhu tu dong, revonve, may thuong)

- Chir s6 thtr ba va tha tu chi mot trong nhiing thong s6 quan trong nhat cia may
(duong kinh 16n nhét cia phdi ma may c6 thé gia cong, chidu cao miii tAm truc chinh dén
bang may...) ‘ o ’

- D61 khi ¢6 chir cai ¢ dau hay gilra nhitng chir so ké trén chi may mdi dugce cai tién
tr may co so.

Vi du: May 2A150
S6 2: May khoan
SO 1: May khoan dimg ’
S6 50: Puong kinh miii khoan 16n nhat 1a 50 mm
Chir A: Sy cai tién cua may so voi may trudc do

16



Vi du: May 1K62
Sb 1: May tién
S6 6: May tién thuong ,
SO 2: Khoang cach cua miii tam tryc chinh dén bang may la 200 mm
Chir K: Su cai tién ciia may

- Chif cai dé chi loai may nhu:

+ Chit T chi loai may tién,

P - May phay,
B - May bao,

K - May khoan,
M - May mai ...

- Céc chit s khac dé chi mirc d6 van nang, kich thudc co ban cia may.
Vi du: May T620
T : May tién
6 : Loai may tién van nang thong thuong
20: Mgt phan muo1 cua chiéu cao tr bang may dén duong tam may (200 mm)

17
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Bang ky hiéu cac cG cau nguyén ly may

Tén goi Ky hiéu Tén goi Ky hiéu
1-True 8- Vit me dai 6¢ AN
- Dai 6C Ilén W
2- Khép néi - Pai 6¢ hai nita 7
- C6 dinh ——
- ban héi -Lyhop . (:;E:
- Cac dang - Ly hgp véu 1 chiéu

3-Chi tiét 1&p trén truc
- Long khong

- C6 dinh

- Di trugt

- Then kéo

- Ly hgp hai chiéu

- Ly hgp con

- Ly hgp dia

- Ly hgp mét chiéu

- Ly hop dién tu

5- BO truyén dai
- Dai thang

- bai dep

6- BO truyén xich

10- Cam 6
- Cam dia
x ) ]
- Cam thung
174
11- Phanh “,
- Phanh coén A
- Phanh guéc B
“
- Phanh dia gﬂ
A

7- An khép rang
- Banh rang tru

- Banh rang coén

- Banh réng xoén

- Tryc vit banh vit

- Thanh rang banh rang

12- Co cdu chuyén déng
gian doan
- Cd céu con coc

- Cd cdu Man

13- Béng co

14- Truc chinh
M[i tam
- May tién M m cap
Ong kep
- May khoan

- May phay

- May mai




2.8. Cac co ciu chung ciia hop toc dd

2.8.1. Khoi banh réing di trieet a 2
Trén truc I ¢6 khdi banh rang di truot 2 bélc K .
(Z1-Z2). Trén tryc bi dong 11 c6 2 banh rang c6 dinh VAl 77/ 2
Z3 va Zs. Khi gat khoi banh rang sang phai: Z, an 2 Jﬁ Ny
khép véi Za. Ti s6 truyén la S & —
1?4— 1 Ll
s -
Néu gat khoi banh rang di truot sang tréi thi: Z; &n | % . I . l=
khép voi Zs: 2 - s
. 1
3=, R
Z3 Z4

Nhu vay truc II nhan dugc hai caE s quay
z,
khac nhau: n;_; = =y va s = =M. tuong tr v6i khéi banh rang di truot 3 bac:

truc bi dong nhan duqc 3 tan sb quay khac nhau.
2.8.2. Khép li hop viu

Trén truc bi dong II 1dp cb dinh 2 béanh 7,
rang Z3 va Zs, con trén truc chu dong 1 co 2
banh ring quay tron (1ong khong). Trong dé Z» N KN
an khop voi Zs va Z1 an khép v6i Zs. & mat dau .
clia cac banh rang Z1 va Z2 c6 cac vau an khép

Vol vau cua khop nbéi KN (KN lip véi truc I < @ @

bang then hoa). - Za
Khi gat KN sang trai (vi trf 1) thi vaucua Il % -

khép ndi an khép voi vau cia banh rang Zs va = o

banh rang Z1 lién két véi truc II.
Tuy theo vi tri cua khép néi KN ma B

chuyén dong tir truc I sang truc II s& truyén qua =

cap banh ring Zi- Z3 hodc qua cip banh ring Z»-Z4 va truc II nhan duoc 2 cip sd quay

khac nhau.

£
Ny = N VA7 = Ny
-1 IZ; -2 ]zq.

2.8.3. Khdp li hop viu va banh ring di truot
Trén truc chinh nhan duoc tit ca 3 x 2 = 6 cip sb quay khac nhau.
Z1=25 rang, Z>=35 rang

Z3=20 rang, Z4=20 rang
@ 2" Truc chinh

Zs5=35 rang, Z¢=25 rang
Z7=40 rang, Zg=40 rang —
Z7 __Zs
Z9=50 rang, Z10=30 rang
1] X —
— Z1o
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601 / 35 35\ II II n
\20 >/ r \20 30/

<0 50 40

2.8.4. Truyén déng bang Truc vit - Banh vit.

Gom c6 tryc vit an khép véi banh vit.
Truc vit ¢6 ren hinh thang véi budc ren P = m.m{m Ia modun an khép tiéu chuin: m=P/x.
Tryc vit ¢ thé c6 mot hodc nhiéu dau ren. Khi tryc vit quay dugc mot vong, banh vit s&
quay duoc mot bude cia rang (nghia 13 1 ring) néu 14 vit vo tan c6 mot dau ren, con néu
tryc vit c6 K dau ren thi banh rang vit vo tan s& quay duoc K ring.
Ti s6 truyén cua tryc vit banh vit.
K

itruc vit =
) Zbﬂ

trong do:

- Zpy: sO rang cua banh vit

- K: s6 dau rang
2.8.5. Truyén ddng biang dai oc.
Gom c¢6 vit va dai 6¢ ding dé bién chuyén dong quay thanh chhuyén dong tinh tién. Sau
mot vong quay cua vit (hodc dai 6c), dai oc (hoac vit) dich chuyén dugc mot doan bang
budc ren P, cOn sau n vong quay thi doan dich chuyén s€ 1a P = P.n [mm]
Neéu vit ¢6 K dau ren thi sau n vong quay cua vit, dai oc s€ dich chuyén dugc mot doan
bang n.K.P [mm].

2.8.6. Chuyén dong bing Banh ring - Thanh ring.
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Gom c6 banh rang an khép véi thanh rang, dung dé bién chuyén dong quay thanh chuyén
dong tinh tién hodc nguogc lai. Khi banh ring quay di duoc mot rang, doan dich chuyén
tinh tién cua thanh ring s& bang mot bude ring, nghia la p = T.m [mm].

Néu banh rang quay vé6i s vong quay n[vong/phut] thi sau khoang thoi gian do,
doan dich chuyén tinh tién s& bang n.z.w.m[mm].

2.9. Cac co ciu dic biét (Co ciu dién hinh)
2.9.1. Ly hop mét chiéu (ly hgp siéu viér)

a. CAu tao: Ly hop mot chiéu gom nhirng bd phén chinh sau: Vanh (1) duoc ché tao lién
v6i Zss dé nhan truyén dong tir hop chay dao. Ldi (2) quay quanh trong vanh (1) c6 xé 4
ranh, trong mdi ranh c6 dat mot con lan hinh try (3), mdi con lan c¢6 10 xo (4) va chét (5)
day no luén tiép xuc vai thanh trong ctia vanh (1) va 16i (2), giita 18i (2) ¢ lap truc tron
bang then thudng |4 then hoa.

2=28
L Tt dgng co
Y 42 = X1V chay nhanh
Tu déng "
hinh
co cnin XV \ Xvi  Truc tron {P
7=56 '
Ly hop siéu viét “:ﬂ]‘[h‘
N=1kW

n=1410 vg/ph

b. Nguyén ly hoat dgng

Ly hop mdt chiéu c¢6 hai nguon truyén dong mat tir hdp chay dao va mét tir dong
co chay dao nhanh.

Lo xo (4) va chot (5) day con lan (3) ludn tiép xtc vdi thanh trong cua vanh (1) va
161 (2) nén chuyén dong quay truyén tir vanh (1) vao 161 (2) tdi1 tryc tron voi toc do quay
N1 (nguoc chiéu kim dong ho).
- Néu vanh (1) quay duoc véi sd vong n, (clng chiéu kim dong ho) s& khong truyén
chuyén dong quay vao Ii.
- Khi chay dao nhanh, truc tron nhan truyén dong tir dong co chay dao nhanh n, 16n hon
rat nhiéu 1an so v6i n, 1am 16i (2) quay nhanh ciing chiéu véi chiéu quay n, do do6 céc con
lan déu chay dén vi tri rong gitta vanh (1) va 16i (2). Xich chay dao bj cat dat, truc tron
dugc chuyén dong voi van toéc nhanh.
2.9.2. Pai ¢ mé& doi
- Pé dam bao chinh xéc khi cat ren ngudi ta khong dung truc tron ma dung vitme c6 budc
ren chinh xac. Nham ngat truyén dong gitra truc vitme va cat moi lién hé gitra truc vitme
v6i ban dao, khi tién tron nguoi ta khong dung dai 6c¢ hai ntra.
- Khi chay dao bang vitme, 2 ma (1) va (2) ctia dai 6¢ hai nira dugc khép chit vao vitme
nho can gat (3). Khi gat can gat (3) hudng xuong (nhu hinh v¢)
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Hop xe dao

(4) (6)

(5,

(3)

bia (4) xoay dua 2 phét (5) mang 2 ntra dai ¢ di dong trong 2 ranh dinh hinh (6) tién gan
nhau. Khi gat ¢ chiéu ngugc lai dai 6¢c mo ra, giai phong hop xe dao khoi truc vitme.

- Ren cua dai ¢ va vitme 14 ren hinh thang va c6 co cdu dé thir khe ho cua ren.
2.9.3. Chac diéu chinh (chac dau ngua)
- Pudng truyén: truc chi dong (I) qua banh ring thay thé abed dén truc (I11) ty s6 truyén:

. a ¢
Itt == E X E
Nre
(3)
icd
a ]
— x — 3 ) 4
T T \ | Réanh dan huong
— |- b a
¢ = ik
taad (1)
—|X[—=—=—®= H{p chay dao
d =

Hinh 9 : Chac diéu chinh cia mdy T620
Khi thay dbi i, nghia 14 thay doi s ring a,b,c,d, duong kinh banh ring s& thay doi theo
khodng cach A cé dinh mudn dam bao lip duge bon banh ring dn khép ta phai ding
chac diéu chinh.’ ‘ o ‘

- Nguyén tac dicu chinh va ket cau: Chac (1) dugc long khong trén truc (III) khi néi
l6ng bulong (3) chac (1) co thé quay 1 goc nhat dinh theo ranh dan hudng (5) trén chac,
ranh huéng tam (4) dung d€ di€u chinh tryc banh rang thay thé b, ¢ dén nhirng vi tri thich
hop. Khi banh rang an khop voi nhau ranh dan huéng va ranh huéng tam cua chac dam
bao cho tat ca cac ¢ banh rang thay thé c6 thé an khép vaoi nhau.
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2.9.4. Co Cau Norton

- La co céu dugc dung rong rai trong hop chay dao may tién ren vit van nang.

- Puodng truyén: gia su chuyén dong dugc truyén tir truc I dén truc II (hai truc nay co

khoang cach A, co dinh). Banh raing Z, di trugt trén truc II dugc gat lan luot dén cac vi

tri an khdp voi banh rang 7,,7,,Z,......Z, cua cac banh rang hinh thap trén truc I cho ta

thdy céc ty s truyén :ﬁ;é ....... Zy khac nhau. Banh dém sé& lam nhiém vu ndi truyén
2 4 a

dong gitra truc I va truc II qua cac banh rangZ, —Z,—Z, khi banh rang Z_ thay d6i (16n

1€n hodc bé di) banh dém Z, phai quay hanh tinh xung quanh truc banh rang Z, dam bao

cho 3 banh rang an khép véi nhau.

- Truc I co6 thé 1a chi} dong hodc bi dong. ’ ‘

- Kich thude cua khoi banh rang nho gon thyc hién ty so truyén, nhung do cirng viing

Zal ' 2y T_AZ_G{L
%x X | X | X o
o
(1)

Z=28/.[ ]\
Khung (1)

2.9.5. Co ciu an toan.

]

- Nhim ngan ngtra qua tai khi chay dao doc hodc chay dao ngang trén tryc tron may T616
c6 ldp co cAu an toan dé ty dong cit xich chay dao khi qua tai.

e &
[ 7

&
Q ?Ms 3
i P 5 4
XL | %

1 2
Hinh III-3 : SJ db cd cAu an toan clia may T616
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- Trén truc XI c6 lap 16ng khong truc vitme (1) ludn an khép véi banh vit Z,,dau
tryc vit an khop véi ly hop vau (2). Khi lam vi¢c binh thuong, luc day 10 xo (3) ludn day
vién bi (4) ludn ti sat vao mdt con cua can gat (5), 1am cho can gat luén day ly hop vau
(2) dn khép v6i mit vau cia dau truc, lic ndy truc vit (1) s& quay truyen chuyén dong
cho banh vit Z,, khi qua tai luc P, s& thang luc 16 xo va day ly hop vau (2) sang phai, dau

nhon cia can gat s€ truot 1én phia trén cta vién bi tach roi hai véu, xich chay dao bi ct
dut. Dé lap lai truyén dong ta dung tay gat (6) vé vi tri cil, vit (7) ¢ thé diéu chinh luc
ctia 10 x0. Qua d6 diéu chinh luc phong khi qua tai.

- Ly hop an toan duoc dung rong rii voi nhiéu phuong an tao luc 4p hai mit vau
khac nhau.

2.9.6. Co cAu Harnais

Hop truc chinh may T616 sir dung co céu harnais dé gién} tdc dd véi so dé‘nhu: sau.
- Céc banh rang Z1,2,73,Z4 déu lap chat trén tryc 6ng (1) nhén truyén dong tur puli
dai truyen va long khong truc chinh. Truco ong s6 (2) co the di dong trén truc (I). Truc ong

s (3) lap chit trén truc chinh truyén tir puli dai truyén truyén qua cac ti sd truyén

% % dua dén truc chinh céac sé vong quay thap (nhu hinh vé).

- Neu tay gat ly hop (L) sang tral banh rang Z sé ra  khop vdi Zz va vao khop trong
ly hop, ndi lién truc ong (1) voi truc ong (3) dua truc tiép cac sd vong quay nhanh dén
tryc chinh. Co ciu harnais dam bao glam s0 vong quay truc chinh dé dang, nhung do
ctng vimng kém va két ciu cong kénh vi chiing dung nhiéu tryc dng.

L S hs

Co céu Hac-ne

2.9.7. Co ciAu Meands

- Co cau Meands dugc dung trong hop chay dao cua may tién, may phay dé thuc
hién céc ti s truyén ctiia nhom gip boi. Co cdu Meands gdm nhiéu khéi banh ring hai
bac Z1 va Z, thuong cé kich thude nhu nhau va cé Z1 = 2Z,.

- Khéi banh rang dau duoc lép ¢ dinh véi truc T cac khdi banh rang con lai dugc
lap 16ng khéng trén 2 truc.
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- Loai I: Trén truc I c6 3 khéi banh ring, mot khdi cb dinh hai khdi 16ng khong,
béanh ring Zs trén truc III di truot 1an lwot dn khop v6i 4 banh ring trén truc 11 cho ta 4 ti
s6 truyén khac nhau.

- Loai II: V& lap gép va duong truyén ciing gidng loai I. Tuy nhién né c6 thém banh
dém Zo. Tryc banh riang Zo quay hanh tinh xung quanh truc Z3 (gidng nhu co ciu Norton)
bao dam cho banh rang Zo an khdp vai luot cac banh rang 16n nho trén truc II cho ta 8 ti
5O truyén.

- Nhuoc diém cta co cAu Meands loai 11 1a do cung viing kém, dé tdng do cling
vitng ta bo banh rang hanh tinh va cho banh ring Z3 in khép truc tiép véi cac banh ring
16n trén tryc II (loai I) nhu co cdu may T616.

hinh. Co cdu Meands

Zy Zy.5 2, 202, 23, 2, 7 2, 2 Z, Z,
z,’z’ % z,72,2,72" " 2,72,'23°2,°2, 2

CAU HOI ON TAP
1. Trinh bay cac chuyén déng tao hinh trén may cong cu?
2. So' do déng 1a gi?
3. Gidi thich cac ky hiéu trén so dé déng?

4. Trinh bay c6ng dung, cdu tao va nguyén Iy hoat déng ciia cac co cdu
dién hinh?
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Chwong I11: MAY TIEN

3.1. Cong dung
+ Dung dé gia céng c4c dang chi tiét mit try tron xoay

H 3.1. Cdc dang bé mdt gia cong trén mdy tién

+ Cac dang cbng viéc chinh dugc thuc hién trén may tién

- Gia cong mat try ngoai va mat tru trong.
- Gia cong cit ranh, cat dit.
- Gia cOng mat con ngoai, mat con trong.
- Gia cong mat dinh hinh:
Bang dao dinh hinh
Bang phwong phdp chép hinh theo mau
- Gia cong 16 bang miii khoan, khoét, doa
- Gia cbng ren ngoai va ren trong:
Bang dao tién ren
Bcfng ban ren, taré
- Két hop véi @6 ga va cac trang thiét bi dic biét dé thuc hién mot s cong viée khac
nhu mai, phay...

3.2. Phan loai
* V& mit cong dung:
- May tién van nang.
- May tién chuyén mon hoa.
- May ti¢n van nang.
- May tién chep hinh

27



+ V& mit két cau:

U trudc

Truc vitme

Truc tron

Ban trugt xe dao Ming hitng phdi

H 3.2. Mdy tién ren vit van ndng

Xa ngang

Tay quay doc

Hop diéu

khién
Dao tién

Mam cap 14y quay ngang

H 3.3. Mdy tién ditng

Hop toc do
Ban dao 2

Mam cap

Chi tiét

Ban dao 1

H 3.4. Mdy tién cut
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- May tién chuyén dung.
- May tién dling.
- May ti¢n cut.
- May tién nhiéu dao.
- May tién Revolve.
- May ti¢én tu dong va ban ty dong.

3.3. Cac by phan co ban

U trudc

H8p budc tién Thanh ring Ban trugt xe dao W
. X it me
Ming hitng phoi b

May tién vit 16K20

Than mdy

H 3.5. May ti¢n ren vit 16K20

29
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Kinh chan phoi

1Gén diéu khién

%E_%%.,_*_

Truc tron




3.4. MAY TIEN REN VIT VAN NANG T620

3.4.1. Tinh nang ky thuéat

- Khoang cach 2 miii tdm, ¢6 3 ¢& : 710, 1000, 1400 mm
-Sb cap vong quay thuan cua truc chinh : Z = 23

- S6 cép tdc do quay nghich cua truc chinh : Z =11

- Sb vong quay cua truc chinh :n=12,5+ 2000 v/ph

- Loai ren cit duoc : Ren Qudc té, Anh, Modul, Pitch
- Luong chay dao : Doc 0,07 =+ 4,16 mm/v

: Ngang 0,035 + 2,08 mm/v
- Bong co dién : Cong suat N = 10 Kw,

: S6 vong quay ng. = 1450 v/ph

3.4.2. So @0 két cau dong hoc may tién T620

Nac
oCch
RyS—
i u<> True chinh phoi
AY // /,_
N e

ban dao ngang

H 3.6. So do két cdu dong hoc may tién

3.5. Xich Truyén Péng
a. Phwong trinh xich téc dp

29
56 ar % = Ntc (dudng truyén truc tiép)
@ 145 / 34 \ 21
Nac (1450) G760~ <l 29 99
s1/\ > 88\ /88
39 27 - N (dudng truyén gian tiép)
38 60/ \ 49/ >*
38 60 49

Puwong truyén xich téc do
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i
i
|
I
i
i ! L
| | 4 Truc vit me
| : = \M
1 T

|
| ! Truc tron [T
o - H l

| XIII
T 3J5 - L‘:,JU 36 235 18 28 % xvi

. 28 Ly 35 56
- 26 k=
L Q\III

Ly hgp mot chiéu m=3 6

gy g gy gy
XX XIX XX

e — 1
s o E_i H ; _
_ _ H 1
) Z=3x3x2=18 J_: ) Z=3Xx2x2=12 ml )

Cac Co”cdru truyén dgng trong hjp téq do may T620
Xich toc dd may tién T620 dung co’ cau banh rang di trugt

Z
7 — 7
| =

d




H 3.7. Banh rdang di truot

Tinh tong sb cap tdéc dd may T620:

- Xich téc do tir dong co dién 10Kw, 1450 v/ph, qua bo truyén dai thang 2));2?) vao

hop toc do dén tryc chinh. Tém tat duong truyén theo hinh sau (cac sé ghi (1), (2),
(3) trén so do 1a so cap banh rang an khop).

Ly hop L1
¢ I [ / UL
[
\ LLIL ] Dudng quay nguoc
Duong (1)
quay thuan @
(1) v
oI -
3) 2 2)
v VI
1 (1)
/ (1) Vi (D
/ \
Buong truyén Budng truyén Ny
t6c db cao t6c do thap

H 3.8. So db duong truyén dong

Tir phuong trinh trén ta thay:

- Puong truyén thuan cho truc chinh:
1.2.3.1 = 6 toc 9 cao
1.2.3.2.2.1 = 24 téc do thap

Trén thuc té ta thiy trong nhom truyén:

22 1
88'88 16
60 22 1
6088 4
2049 1
88°49 4
6049 _,
60 49

32



z 5 A A 1 \ A A p \ 5 r 5 A A A A A A
C0 2 ty so truyén " trung nhau nén thyc t€ nhém nay chi c6 3 ty so truyén, so cap toc do
thip 1a: Z2=1.2.3.3.1=18; Z1+Z2=18+6=24

Vay thuc té may c6 23 cap toc do truc chinh, 1y do toc cao cua duong truyén thap
trung voi toc do thap cua duong truyén cao, nén toc do truc chinh duong truyén thuan
con 23 cap

- Pudng truyén nguoc truc chinh:

Z1=1131=3 toc do cao
Z2=113221=12 toc do thap ly thuyet
Z2’=1.133=9 tbc do thap thuc té

Z1+72=3+9=12-1=11
Vay truc chinh c6 11 tbc do chay nguoc
b. Phwong trinh xich chay dao

~ Xich chay dao la xich truyén dong ndi gitra tryc chinh va truc vitme hay tryc tron.

Chuyén dong chay dao cia may T620 gom cac chuyén dong:

+ Chay dao doc, chay dao ngang khi tién tron.

+ Chuyén dong chay dao khi cat ren vit.

r“-2>‘““r phoi

idc

tx = 5%2 mm

H 3.9. So do xich chay dao

Ghi chu:
- iy Ti so truyen thay d6i cua hop toc do
- ge ti so truyen ctia co cdu dao chiéu
- i ti sb truyén ctia bo banh ring thay thé
- est sé truyén nhom co s¢
- g ti so truyen nhom gap boi
- ixa ti s6 truyén bo banh riang xa dao
- tx budc vit me doc
- Chuyén d6ng chay dao duoc thuc hién tir truc chinh qua céc ti sb truyén co cau dao
chiéu i, banh ring thay thé i, co cu Norton hinh thanh cac ty sé truyén duoc goi la
nhém co sé ics VA nhom gip boi igp tir d6 hinh thanh hai nhanh:

+ Néu tién ren, truyén dong di thang dén truc vitme coll budc ren tx = 12mm
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+ Néu tién tron, truyén dong phai qua ty sb truyén ixs ciia hop xe dao dé tdi co cau
banh rang thanh rang 10 x 3 thuc hién chay dao doc hay dén truc vitme ngang tx =5 x 2
dau moi dé thyc hién chay dao ngang.

Phuong trinh xich chay dao khi tién tron:
lvtc.ig.7.m. Z = Sy (mm)
Trong d6: m, Z — mddun, sb ring cua banh rang trong co cau banh ring thanh ring
Phuong trinh xich chay dao ngang:
lvtc.ig.t, = Sp (mm)

* Hop chay dao may T620 chia lam 2 nhom:
- Nhoém co s6 (igs) dung co cau Norton
- Nhom gap boi (igh) dung co céu banh rang di truot
* Co cau Norton c¢6 hai trang thai:
- Co c4u Norton chii d9ng khi khdi banh rang hinh thap déng vai trd chii dong.
- Co c4u Norton bi ddng khi khoi banh rang hinh thap dong vai tro bi dong.

Nhoém dao chiéu:

+ Khi ti¢n tron: 22
56

+ Khi tién ren phai: 22

42
+ Khi tién ren trai. § 28
28 35
Nhém thay thé:
+ Ren quéc té (hé mét) va hé anh
42 95
—_— X_
95 50
+ Ren modul va ren pitch
64 95
—_— X_
95 97

Nhom co so:

Xich truyén dong thtr nhét: co cdu norton chii dong ding dé cit ren Quoc té va
ren Modul
_Zn_ 26 28 32 35 38 40 44 48

I ________
=" 36 36 3636 36 36 36 3636 7
Xich truyén dong tht 2: co' cdu norton bi dong ding dé cdt ren Anh va ren Pitch
36 36 36 36 36 36 36 36

I - 1 1 H 1 H 1 1
® 26 28323538 40 44 48
e Phuong trinh xich cit ren

Thuc hién chuyén dong cua ban dao khi tién ren

Phuwong trinh xich cd’t ren co bdn
IVEC.i g gl ies lgnt = L
Vi
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I.q: Tis0 truyén c6 dinh

I; : Ti so truyén cua co cau ddo chiéu
« - T1s0 truyén cua co cau thay thé
Ti sO truyén cua co cau Co SO

[

iCS : 4 \ 4 r

iy : Ti sO truyén cua co cau gap boi
t, : Budc ren truc vitme, t, = 12

t Buéc ren can tién

a. Xich chay dao tién ren quéc té:

Ren quéc té dung trong truyén dong vit me — dai dc thudc hé mét, budce ren duoc
biéu thi bang t,(mm). ¢

Dic diém cua xich tién ren qudc té:
- DUNg dwong truyén chii déng cia nhom co s (co ciu Norton chii dong)
-Dung i, = 42 95
* 9550

Phwong trinh xich chay dao tién ren Quéc té

42
* 18 35
50 45\ /28
1Vtc.% % g_g% Lo ﬁéL} Lix12=t,

36 28 28/\15
35 48

35 28

28 35

A 2 A A e 5 A N s 28 N 1 A At
Neu ti s0 truyén ics ctia co cau norton la iy= 3% va cia nhom gap boi

igh -18,3_1 thi budc ren cét duoc 1a:
45 28 2
+00.82,82,95,26,25 18 35, ) o
60 42 95 50 36 28 45 28 P
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Puong truyén xich chay dao tién ren Qudc té

D26

]
[
cos
=

t

28 4

o mmm A m o

145 | N =10 Kw
1
1

n = 1450 v/p |
__________________________ 4

b. Xich chay dao tién ren An
Ren Anh dung trong truyén dong vit me — dai 6¢ thudc hé Anh, thong sé dic trung
25,4
n
I inch

1a s6 ren n trong 1 inch. = t, =

bac diém cua xich tién ren Anh:

- DUng dwong truyén bi dong ciia nhom co sé (co ciu Norton bi dong).

. . 42 95
- Dun =—.—.
9! =550
Phwong trinh xich chay dao tién ren Anh
18 35
. 28 28
1vtC.icd.ide.btt. E @@EE@ Lix12= 25,4
28 35257, 28 35 n
28/ \15
AV 35 48
Neéu lay ti s0 truyén cta banh rang thay thé la:
i, = %% va ding xich truyén dong thir 2 caa co cau notron i = % lwong di dong tinh

toan 1a: mot vong truc chinh dao phai tinh tién mot budc ren tp :%mm .Ta c6 phuong

trinh truyén dong:
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6042 4295 35 28 28 36 35 28 28 35 254
v————=— = 12= T(mm)

60 4}2 95502835 252828354528
Puong truyen xich chay dao tién ren Anh

-

D26

|

D145

[~
[=)}
=~

1l
X0

p:

d s

[]
9
35 32
e
i f A 0
T ¢
I
I
I
I
I
i
| [(EEE
-'_@ ! it I64 Tk
|
: 60 60 J]
I
I
I

N=10KW =
n= 1450 v/p i 0

c. Xich chay dao ti¢gn ren Modul

Ren Modul la ren cua truc vit dung trong truyén dong truc vit — banh vit thudc hé
mét, thong s6 déc trung 1a modul m = t, = n.m
bic diém cua xich tién ren Modul :

- DUNg dwong truyén chii déng cia nhom co s (co ciu Norton chii dong)

. . 6495
- Dung i, =95'97
Phwong trinh xich chay dao tién ren Modul
18 3
/45 28
.. 6495 Z, 25 _
1VEC.icd.ide. g 9_7 ng %La . - Lix 12=m.m
35 48

6495
9597
vong quay truc chinh dao phai tinh tién mgt budc ren tp= w.m(mm).

Ta ldy s truyén dong cua banh ring thay thé: i,= . lwgng di dong tinh toan la: mot
Phwong trinh chuyén dong IA:

v 604264 95282518 35
60429597 36 28 45 28

ti s6 m thudng duoc 14y gan ding nhu sau:
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47 127 47127
380 5 20 95
12.127

T = PR
97.5

1921 2547 157
127 2217 50

Pudng truyén xich chay dao tién ren Modul
o L Ty AT ey Hen A

D260 | 24 36
1
1 56 5 L,
‘1 mooss Phanh
T ol 1.8 22
! M2k ] 1 _I_
| T Mg 27|'|
L34 39 29r+HH1ag [ Sl il
L LT u|_|
475,38 122 7 88
—
M o 1]
« [ —T} = 40
n.o 4 0T * v
0 60 V||
Vil :
35 ' |
L 5
3 s 28 48 !
I
ﬂ 43 35 |
28 E |
x J '~ F :
. - : |
XIII 56 XVI z=28 I
30 |
325 35 18 28 56 :
26 L k=Qvii !
Ly hop mét chiéu m =3 6 0 Ly !
x 0 ig=1 !
60 33 I 21 :
[T | GIonT |
60 14| 4] Tex N=1Kw |
I
60 60 ] :
N=10Kw L YL (:\6, |
n = 1450 vip r '} '
""""""""""""" 4 R 094 G v Bttt

d. Xich chay dao ti¢n ren Pitch
Ren Pitch 1a ren cua truc vit dung trong truyén dong truc vit — banh vit thudc hé

Anh, théng sb dic trung 1a sb Pitch P = t, = 2547

Dic diém cua xich tién ren Pitch:
- DUNg dwong truyén bi dong ctia nhdém co sd (co cau Norton bi dong)

. . 6495
- Dun =—,—
Il = 9597
Phwong trinh xich chay dao tién ren Pitch
18 35
28 28
1VEC. lca. e 0% 99 35 28 28 36 35 28 Lix12= 24T
95972835257 2835 P
" 28 15
35 48
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Ta dung xich truyén dong thir 2 va banh ring thay thé ix =%§ . Budc ren Pitch la: t, =
254r

P
Phwong trinh truyén dong:
1v 604264953528283635281835,,, 254r

60429597 28 35 25 28 28 35 45 28 P
e. Tién ren khong tiéu chuan

mm

La 4 loai ren trén nhung ¢ cac thong sb ren khong tiéu chuan.

Cach thue hién, gom 2 budc:
- Bu6c 1: Pidu chinh hop chay dao theo thong so tiéu chuin ty gan nhat.
- Buoc 2: Tinh toan lai b banh rang thay theé.

Vi du: Diéu chinh may T620 dé tién ren qudc té khong tiéu chudn co budc ren t,=
3,25 mm, sir dung banh ring thay thé bo 5.
Giai

- Buéc 1: Picu chinh hop chay dao theo ren qubc té tiéu chuan c6 budc ren t, =35
mm

- Bu6e 2: Tinh toan bd banh rang thay thé
Dung bd banh ring thay thé 3—2% dé cat ren tp=3,5mm

Viy can ity = ? Dé cét ren ¢6 tp’ = 3,25 mm

L _(4295)ts _(4295)325 6542
© \9550/)t, (955035 7050
f. Phwong trinh xich cdt ren khuyéch dai.

Ren khuéch dai 14 4 loai ren trén nhung chung c6 budc ren khuéch dai tpkd 16n
hon nhiéu 1an.

Cdch thye hién : Dich chuyén khéi banh rang 60 - 60 (truc VII) sang phai dé banh
rang 60 trén truc III an khop véi nd, khi do toc do quay cua truc VII va cac tryc phia sau
s€ nhanh hon dan t61 ban may dich chuyén 16n hon nhiéu lan.

Phuong trinh co ban
IVIC. hgol g lge- e los Ign-Tx = Toka

i, : Ti sb truyén khuéch dai

Phuwong trinh xich chay dao ti¢n ren khuéch dgi

88 88
22 22
lvtc. 54 60 . it des. igb. 12 = tokn
27 60
49 / \ 60
49 60
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Céac hé sb khuéch dai :

54 88 88
iy = 2 90 8 _ o5 _ 39
T 57 22
Ikﬁ2: %@@ :23_8
27 22 60
54 49 88
= ot T2 8% _o3_g
T 97 29 22
54 49 60
a= 2 200 g1y
M7 97 19 60

26|

|
| N =10 Kw
! n = 1450 v/p T 'lL U

9. Phuwong trinh xich cit ren chinh xdc.

Khi cit ren Chlnh Xac, can phal giam dén muc t6i thiéu cac khau truyén dong trung
gian dé tranh sai s6 ctia cac ti sd truyén.

Lam ngan xich truyen dong tir truc chinh dén truc vit me bang cach déng li hop
Lo, L3’, Lg dé ndi truc tiép tir truc ra ctia banh ring thay thé dén truc vit me.

Cac buoc ren chinh xac duoc thuc hién béng ti sb truyén cua banh rang thay thé.

Phwong trinh co bdn cua xich ti¢n ren chinh xac

IVEC.ige iy ty = 1

. ac Z,

=, == .
bd t.,

a, b, ¢, d : Cac banh rang thay thé co trong bo banh rang thay thé dugc trang bi
kéem theo may.
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Phuwong trinh xich chay dao tién ren chinh xdc

60 ac
1VtC E |dc Ba L2 L3 L4 12—tp

Duwong truyén xich chay dao tign ren chinh xdc

88 Phanh
I 60

N=
n = 1450 v/p Tttt 7 CB)

{
‘ L
o145 | =10 Kw 5 L,
1
1

h. Phuong trinh Xxich cit ren mdt dau.

Ren mat dau la ren dugc bo tri trén mat dau, biéu thi bang budc ren tomd

H 3.10. Ren mdt dau

Cdch thuc hién: Dé tién ren mat dau dao can thue hién chuyén dong chay dao
ngang voi bude ren tp d6ng thoi phai dua vao ti sé truyén khuéch dai trong xich truyén

dong.
Phurong trinh xich chay dao tién ren mat dau

28 . —t

lvte.i Ikn fic* Itt'ICS'qub'% 'de'txn pmi
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t,, : Budc ren truc vitme ngang

toma - Buoc ren mat dau

Pudng truyén xich chay dao tién ren mit dau

T =

1
1)

| /&

- ]
2
=]
_———-——— e a L

R e e e P

@G
N

!

@145 N =10 Kw

n = 1450 v/p I

Phwong trinh xich tién tron
Thuce hién chuyén dong chay dao doc, chay dao ngang khi tién tron.
, 283037 6

1vtc.dge.dtt.dcs.1pe. Lam@. — — — —
de-lut-les-Toe- LAY 26730 26 28

L7 dc')ngﬂ 42 64 5x2 = Sp (hanh trinh thuan)
60 64 21

Ls do’ng% % 7.3x10 = Sq (hanh trinh thuan)

Le do’ng% % % 7.3x10 = Sg (hanh trinh nghich)
Ls d(’)ng@ 3842 64 5X2 = Sp (hanh trinh nghich)
38 60 64 21
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Puong truyén xich chay dao khi ti¢n tron

D260

et |

|
}
D145 | :
, N=10Kw
! n= 1450 v/p r a T

Xich chay dao nhanh
Thuc hién chuyén dong chay dao nhanh ctia ban méy theo phuong doc hoic phuong
ngang theo hanh trinh thuan hoac nghich. i
Dé dam bao an toan khi chay dao nhanh, nguoi ta sir dung ly hop 1 chicu

Lsdoéng EET[_:; x 10 =S4 (hanh trinh thuin)
60 66

Lrdong 244264 5.5 _ 5 (hanh tinh thuan)
60 64 21
n 2-id-@ 3_7£
30 26 28
Lodong 903814 1 3 10 = Sy (hanh trinh nghich)
38 60 66

Lgdong @§ Q % 5 x 2 = Sy (hanh trinh nghich)
38 60 64 21
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3.6. MAY TIEN REN VIT VAN NANG T616
3.6.1. Tinh ning k¥ thuat

- DPuong kinh 16n nhat caa phéi  : ©®320 mm

- Khoang céch 2 miii tdim : 750 mm

- S6 cap vong quay cia truc chinh @ Z =12

- S6 vong quay cua truc chinh :n =44 + 1980 v/ph
- Ren cét duoc : ren Qudc té, ren Anh, ren Modul
- Lugng chay dao : doc 0,06 + 3,34 mm/vg

: ngang 0,04 + 2,47 mm/vg
- Bong co dién : cong sudt N =4,5 Kw
: 86 vong quay ngc = 1450 v/p
3.6.2. Xich truyén Pong

a. Phwong trinh xich téc dé

31
47 Q Pong L1 = ne (duong truyén truc tiép)
48
nac(1450 v/p). 42/ 38 200
Y 21 v 2117 ne (dudng truyén gian tiép)
81 7 6358 b
33

Puwong truyén xich téc do

Bom diu

w—l- =
_“_ JR W
g

-
<

[}
39 5239 5239 5239 t XIV =
X1 L 60 4

39 T
Loss| L/ LN 5

T ] C N

|25 |38

x x = Tx]3
N=4,5Kw %} I 47%)
n = 1450 v/p

XVI XVII XVIHI
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3.6.3. CAc Co cdu truyén ding trong hdp toc dp mdy T616
Hop toc dd ciia may T616 gdm hai phan
- Hop giam téc : Dung co ceiu banh rang di trugt.
- Hop truc chinh : Dung co cau Hac-ne

3.6.4. Phwong trinh xich chay dao
3.6.4.1. Phwong trinh xich cat ren

A4 hn L5 3, 505204, %
Yz z  z,z Yz, z 0z, 0z z,0z,23 2,2, Z
Gia sit ta chon Z, =27, vaZ = Z, thay vao trén ta cé: i =2; 1;%;%
z 3952
24 39 26
30 2652
55 48 52 26
55
22bd 52 39
55 35
35 55 2 2639 26 52
24 52 39 52 26
27/ 1263926392652
36 52 39 52 39 52 26
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Puong truyén xich chay dao khi tién ren

4 k=2 g Truc tron
E&:E(— ((( 2

wy

I

24
N =4,5Kw

(S > C x l"l]3
I38 47%>
n = 1450 v/p

XVI XVII XVl

3.6.5. CAC o’ cdu truyén din trong xich cit ren:

Hop chay dao may T616 dugc chia lam hai nhom
- Nhom co so dung co cAu bénh rang di trugt (c6 modul m khac nhau).
- Nhom gap bdi dung co cau Méan

3.6.6. Phwong trinh xich tién tron

27 3952
24 39 26
30 26 52
55 Y b 52 24 25
et 51y ZZ n.2.14=S4
lvtc 55 48 52 26 60 55
22ac 26 39 2
22bd 52 3945
5535 21 S \L, smi7x5=s,
3555 24 5239 52 26 4713
27

— 26 39 26 39 26 52

30 52 39 52 39 52 26
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Puaong truyén xich chay dao khi tign tron

Bom diu

Q
&
3

39 55 39 55 39 55 39

ﬂ_ru

. 2
P2 e —— 0 [ — —— R

N =4.5 Kw # | I 25 138 47(i_0)
n = 1450 v/p

XVI XVII XVl

CAU HOI ON TAP

1. Trinh bay cdu tao, nguyén ly hoat déng ciia khép ly hop mét chiéu sir dung trong
hop budc tien may tién T6207?

2. Trinh bay nguyén ly hoat déng cua may tién?
Trinh bay cdu tao, nguyén y hoat déng va g dung ciia co cdu Meands?

4. Dura vao so dé dong ciia may tién ren vit van ndang T620 va T616, viét lai xich cdt
ren mét (ren quoc té)?

5. Dua vao so do dong cua may tién ren vit van nang T620 va T616, viét lai xich tién
tron?
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Chuong IV: MAY KHOAN

4.1. Nguyén Iy chuyén dong va két cdu dong hoc may khoan.

Thuc hién sy két hop giita chuyén dong quay tron va chuyén dong tinh tién cua dao cit,
hinh thanh bé mat gia cong, trong d6 gia cong cac bé mat tron xoay co dudng chuan la
duong tron duong sinh la duong thang, cong, gay khtc. Cha yéu bé mit trong, néu phat
trién thém do g4, dao co thé gia cong cac dang bé mit khac.

4.1.1. Nguyén Iy chuyén déng.
Chuyén d6ng tao hinh:

Y ‘;/,é

H. 4.1. Chuyén déng tao hinh may khoan

- Chuyén dong chinh 1a chuyén dong quay tron ctia miii khoan.
- Chuyén dong chay dao 13 chuyén dong tinh tién ctia mili khoan theo phuong thiang
ding.

4.1.2. So do két cdu dong hoc mdy khoan

I

? |

H. 4.2. So do két cdu dong hoc mdy khoan
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4.2. Cong dung va phan loai
4.2.1. Cong dung

May khoan la may cat kim loai dung dé gia cong cac bé mit tron xoay, cong nghé
chinh Ia gia cong cac chi tiét dang 16. Ngoai ra con dung dé khoét, doa, cat ren bang tard,
hodc gia cong bé mat co tiet dién nho, thang goc hodc cung chiéu truc voi 16 khoan.

H. 4.3. Khoan 16 thiing va khong thiing H. 4.4. Doa [0 thang va 16 con

H. 4.6. Cdc loai dung cu khoét va doa

4.2.2. Phain loai:
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May khoan ban.

May khoan dung.
May khoan can.

May khoan nhiéu truc

|
H. 4.7. Mdy khoan diing H. 4.8. M4y Khoan Ban

)
'

H. 4.9.Mdy Khoan Pién Cam tay

H. 4.10. Mdy khoan nhiéu truc H. 4.11. Méy khoan can
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4.2.3. Cac co phén va chi tiét may khoan

—< DPau may

Bang diéu khién ' -
s N A\ Ponzco
BN _U 17 F PN
Ctr hanh trinh P ;#{" _,.._,;H I Tay quay dau khoan
, SIS AT
Tay quay tryc chinh —— b AP ]~

Hop chay dao

Truc chinh

Than mdy
Ban may

bong co bom
nudc

H. 4.12. Cdc bo phdn co bdn mdy khoan

4.3. MAY KHOAN DUNG 2A150

4.3.1. Pac tinh ky thuat
- Puong kinh 16n nhat cia 15 gia cong: @ 50 mm.
-S4 cap van toc truc chinh: Z = 12.
- S vong quay truc chinh: n = 32 = 1400 v/ph.
- Luong chay dao: S = 0,125 + 2,64 mm/v(g.
- Cong suat dong co chinh: N =7 KW.
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4.3.2. So 6 dong may khoan 2A150.

@173 2173
— AT —etls

61 I:
|
| | | N=T7KW
47 n = 1400v/p
Truc chinh
L —
Ban may \

: 35 =
51
U>: VIII 18 NTT 64 \

4.3.3. So' do dgng mdy khoan dirng 24150
4.3.3.1. Phwong trinh co bdn xich toc do

Ndc .Iv = Ntc.

Phwong trinh xich téc d9

23
50 50 61
30 4347
6173 53 29 21 61 ~
Ny - W(I)' 2] .5 MDY 22 ) =n, > ny,
20 21 20
36 7261

47
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Pudng truyén xich toc do
Phuong trinh xich chay dao

3—6Ldong6i0 nxdx12= 8y

53

Puong truyén xich chay dao
4.3.4. CAc o cdu truyén din trong may khoan 2A150

[
ha=="— "1

G@@ﬁ
4
H. 4.13. Két cdu truc chinh mdy khoan
Ket cau truc chinh may khoan

DPé c6 thé dam bao thyc hién chuyén dong vong va chuyén dong thang, két ciu
truc chinh may khoan ding nho sau

Chuyén dong tron cia truc chinh dugc truyén tir hop téc do6 dén bac c6 ranh then
khép v6i phan then hoa (1) cia truc chinh. Chuyén dong chay dao duoc thuc hién tir truc
chinh, qua hop chay dao dén co cau banh ring — thanh ring. Thanh ring duoc ldp trén
bac (3). Bac nay két hop v6i truc chinh cung di dong theo chiéu truc, thuc hién chuyén
dong chay dao. Dé can bang trong luong truc chinh, nguoi ta dung ddi trong qua day xich

(4).
4.4. MAY KHOAN CAN 2B56
Pé khac phuc nhuge diém cua may khoan ding, khi kich thuge chi tiét co khoi
luong néng va do vuon dai cua dau khoan khong dat kha néng gia cong, cho nén nguoi
ta thiét ké may khoan c6 d¢ vuon dai cua dai cua hop dau khoan di diéu chinh di dong
phu hop vai dicu kién gia cOng, ngoai ra hop dau khoan con xoay theo ba phuong.

4.4.1. Pac tinh ky thuat
- Puong kinh 156 khoan 16n nhat : 50 mm.
- Tam véi cua truc chinh : 375 + 2095 mm.
- Luong di dong thang dimg cua truc chinh : 350 mm.
- Luong di dong thang dimg cua xa ngang  : 940 mm.
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- S6 vong quay truc chinh :n=55+1140 v/p.
- Luong chay dao :S$=0,15+1,2 mmlv.

4.4.2. Cac by phan co ban

1 - B¢ may.

2 — Ong d3.

3 —Pong co néng ]

4 — Can. H. 4.14. Mdy khoan cdn

5 — Hop toc do.
4.4.3. So d6 dong may khoan cin 2B56

N =1, 3KW

N =1,3KW
n= 1440vip

N =0.5IKW
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So d6 déng mdy khoan can 2B56

4.4.3.1. Phwong trinh co ban xich toc d

Nac .Iv = Nec.

Phuong trinh xich téc do

33 22 43
31 40\ /48
N ( 1440V/p)® 10/\34 = Ny

36 43

33

4.4.3.2. Phwong trinh xich chay dao

19 29
29

31 18 L 221
lvtc =— — d kel
Vc41 10 L, 0ng556O

40
32 18

n.3.13 = S, (mm/vong)

Phuwong trinh xich diéu chinh d¢ cao cua cdn

23 16

Me, 66 54 = S.3, (mm/phut) (theo phuong ding)

Ngoai ra con c6 mdt dong co N = 0,52 KW truyén dong tryc vit, banh vit 2 x 60 dén
co cau vitme visai (d€ kep hoac thao vong xiét).

4.4.3.3. Cac co cau truyén din trong may khoan can.
a. Két cdu ciia tay quay nhanh

thanh rang 5= T 3
thanh rang /[ - = ay quay
O

- —A}ay quay 2

N\ S
—iE‘*X/I/ = X/I _%_A_k AS

I3b  13a NN
i é Ly hop
7= 60

el




H. 4.15. Co cdu chay dao nhanh
- bong ly hO‘p (gat tay quay 3 vao phia trong = chuyén dong truyén tir truc vit = bénh

vit 1/60 dén ly hop = truc XII va co cau banh ring v thanh ring 13a = thuc hién chay
dao ty dong.

- M¢ ly hop bang céch kéo tay quay 3 ra phia ngoai quay tay quay 3 quanh tam truc XI,
XII dé thuc hién chay dao nhanh bang tay.

- Néu tay quay 2 chuyén dong truyén sang truc X| = co cdu bnh ring 13b = lam cho
hdp truc chinh dich chuyén doc theo can.

b. Co céiu an roan.

. H.A4.16. fl z
IR 6. Co cdu an toan

Dé phong qua tai, trén truc VIII & hop chay dao nguoi ta dung co cAu an toan.
Phan dudi cta banh rang 722 loang khong trén truc VIIL. Phan (1) cua ly hop vau lap
trén CUoI truc VIIL Phan (2) ly hop véu trugt bang then ¢ phia trong hinh chuéng. Pau
¢ vau phan (2) ndi lién véi phan (1) nho vién bi (3). Phan dudi cia chi tiét (2) duoc
tao thanh rang trong, co thé an khép véi banh rang (4) lap chat trén tryc cua tay quay
(1). Do d6, chi tiét (2) an khdp voi chi tiét (1) va banh rang (4). Chi tiét (2) di dong
nho tay gat c6 10 xo (5).

Khi l1am viéc binh thudng, tay gat 16 xo (5) ddy phan (2) dn khép véi phan (1) cia
ly hop vau, cac vién bi (3) s& hoat dong.

Khi qua tai luc cat s& thang luc 10 xo (6), hai phan cua hop ly vau truot 1én nhau.
Phaan (2) truot vé phia dudi, 10 X0 (6) ddy phan (2) dn khdp véi banh ring (4), xich
chay dao s€ bi cat dut.

Khi banh ring (4) an khép banh ring trong cia phan (2), ta c6 thé thuc hién chay dao
cham bang tay nho tay quay ().

CAU HOI ON TAP
1. Trinh bay cdu tao, nguyén Iy hoat déng ciia mdy Khoan?
2. Viét phwong trinh xich toc dé méay khoan 2A150?
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Viét phwong trinh xich chgy dao trén may khoan 2A150?
Viét phirong trinh xich téc dé may khoan cdn 2B56?
Viét phirong trinh xich chay dao trén may khoan 2B56?
Trinh bay co cdu an toan cia may khoan 2B56?
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Chuong V: MAY PHAY

5.1. NGUYEN LY VA SO PO KET CAU PONG HQC
5.1.1. Nguyén ly

Thuc hién chuyén dong xoay tron cua dao phay la chuyen dong chinh va két hop
chuyén dong thing hinh thanh chuyén dong chay dao. Cac chuyén dong nay phoi hop voi
nhau hinh thanh chuyen dong tao hinh. Chuyen dong xoay tron hinh thanh chuyén dong
chinh, tao nén van tdc cit. Chuyén dong thang ciia ban may hay la chuyén dong cua chi
tiét hinh thanh ChUyen dong chay dao, tao nén budc tién s (mm/rang hoic mm/vong),
Chuyén dong tinh tién cta chi tiét theo ba phuong doc, phuong ngang, hodac thang dung.
Qua trinh phay duoc thé hién bang cac chuyen dong tao hinh, phuwong phap gia cong,
ngoai ra con con phu thudc vao hinh dang dao cat, phuong gé dat gitra chi tiét va dao.

5.1.2. So 6 két cAu dong hoc:

N del

Ntc

b,

H. 5.1. So do két cdu dong hoc mdy phay

5.2. Cong dung va phéan loai
5.2.1. Cong dung:
May phay c6 pham vi st dung rat 16n, dung dé gia cong cac bé mit phang, cac
mat tru tron xoay, cac mat dinh hinh, cac bé mat dac biét...
Cong ngh¢ gia cong cac chi tiét:
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H 5.2. Cdc phirong phép phay va chuyén dgng tao hinh
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5.2.2. Phan loai
Vé mit két cAu
% May phay ding.
“+ May phay ngang.
Vé mit tinh ning
- May phay van nang:
% May phay ngang van nang.
% May phay ding van nang.
- May phay chuyén dung:
“ May phay ranh then.
“+ May phay ren vit.
“ May phay chép hinh.
* May phay lan rang.
- May phay chuy&n mén héa
Vé mit diéu khién
¢ Co khi
% K thuat s6 ...
- V& mit cong dung
“+ May phay ranh then hoa
¢+ May phay ren vit van nang
“ May phay chép hinh.
“+ May phay banh rang

VERTICAL

H 5.3. May phay ding

60



H 5.4. May phay giwong

Chi tiét

H 5.5. May phay chép hinh
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5.3. Cac bo phan co ban

Truc chinh

Tay quay xa Gid d5
Tay quay hop sb
Ban may
Sbng trugt

‘K Gat ban ngang
) Gat ban doc
. NE ,,“ ‘
AV “ h 6 . "\ St Bom nhét
P

! \ \
<
X

Du xich ban doc

Nép ta dién

Tay quay ban dung
Tay gat
ban dine HA
Khoa ban ding ‘ ﬁ
Hop chay dao X . ;
I i @ Hopdidu chinh e do EEC
¢ may Chay dao OB
A ’-’/4— i
Bu|0ng . 2 : TI:uC dao Dao 4/ . 5 Bulong kep Xa £ Buléng moc
gid dg \ ; / ongcan )/ 1 con
\\8
ac lot

H 5.6. Cdc bé phédn co bdn ciia mdy phay
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5.4. MAY PHAY NGANG VAN NANG P82
5.4.1. Dac tinh ky thuat

_ Kich thudc ctia ban may

18 céip vong quay truc chinh ' n =30+ 1500 v/f.

_18cép lugng chay dao doc vangang :Sdn=23.5+ 1800 mm/f.
_ Cong suat dong co dién chinh :Na=7 kw.

5.4.2. So d6 két cAu dong hoc:

: 320 x 1250.

Pc1

dao

@ Ban dao
DCZ is

. =

L

H 5.7. So dé két cdu dong hoc mdy phay

5.4.3. So' @6 ddng ciia may phay van nang P82
5.4.3.1. Phwong trinh xich toc d¢

Nac - Iv = N

ng(1440v/p)
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Puong truyén xich téc d

>
U
B

L;
e VIII [:O
'_sél— 18

VII

[

38

Ty

[ 44

— 1 N=17w

_[I:I] n =1420v/f

I
|
o B 78 I

5.4.3.2. Phwong trinh xich chay dao
a. Phwong trinh xich chay dao Sq

Chuyén dong chay dao & may phay chu yéu 1a luong di dong ctia ban may.
May P82 c6 18 lugng chay dao doc va ngang tur 23,5 + 1180 mm/A.

Puong truyén xich chay dao S

L, 30 Lidong 2234 ¢ _g
26 20 40 . .38 18 33 34
N4, (1420v/p) — =— L, dong trdi —
44 68 13 18 40 35 33 331 aong 36— s
—_— 4 —_— = n
45 40 40 Lomg /37 33
27 37 33 18

. 18
37 16 Lsdone ;g 6 =S,
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Puwong truyén xich chay dao

/

| N=Tkw |
n =1440v/f

[l

(

b. Xich chay dao nhanh

S,nhanh

ndlzg-ﬁ-ﬂ L2 dong phai { S,nhanh
44 57 43

S,nhanh

5.4.3.3. Cdc co ciu truyén déin

Co cau hiéu chinh khe hé vitme:

H 5.8. Co cdu hiéu chinh khe hé vitme
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1 — ban trugt ngang. 5 — truc vit rong.

2 — dai . 6 — dai bc.
3 — dai 6¢ phu. 7 — bac.
4 — vitme.

Trén ban truot ngang (1), ngoai dai dc chinh (2) con c6 dai ¢ phu (3). Pé thuc
hién chuyén dong doc cua ban may, vitme (4) vira quay trong dai 0 b (2) vura quay trong
ren cua truc vit rong (5) ¢ ren ¢ bén ngoai ghep voi dai oc phu (3). Pé ren trong truc vit
rong (5) 6p sat v6i ren cia vitme (4), ddu mat bén tréi cua vit rong co6 x€ ranh doc. Dung
dai oc (6) di dong bac (7) s€ ép mat con lam cho ren cua truc vit rong bo sat vao ren cua
vitme.

Khi vitme quay theo chiéu miii tén, mit trai cia cac ren vitme s& ti sat vao ren cua
dai dc (2) va vitme s& di dong sang phai. Cung ldc, truc vit rong sé& bi xé dich vé phia bén
trai ép khit vao mit cua ren vitme. Do d6 khi phay thudn cic vong ren cia dai ¢ (2) s&
ngan can su chuyén vi clia vitme vé bén phai.

5.5. DAU PHAN DQ
5.5.1. Cong dung
Dau chia d6 13 phu ting quan trong ciia cac may phay ma ddc biét 1a cac may phay
van nang, n6 mo rong kha nang cong ngh¢ cua cac may 1én rat nhiéu.
- Dung dé ga truc cua chi tiét gia cong dudi mot goc can thiét so vai ban may.
Quay chi tiét theo chu ky quanh truc cta né mot goc nhat dinh (chia thanh céc
phan béng nhau hoac khong béng nhau)
- Dung déau chia d6 khi ché tao cac dung cu cat (dao phay, dao doa, dao khoet)
- Quay lién tyc chi tiét khi gia cong rdnh xoan dc hodc rang xoan cua banh ring.

5.5.2. Phan loai

Pau chia do c6 cac loai sau day:

1. Bau phdn dé ¢é dia chia

2. Pdu phdn dg khéng cé dia chia

Pau phan do c6 dia chia va khong c6 dia chia. Thuc hién cac phuong phap cong nghé
Sau:

a) Chia do tryc tiép
b) Chia do gién tiép
c) Chia vi sai

d) Chia ranh xoin

Tay quay Mam toe Miitam Vit 2 Voling
g Miii tdm
Pai oc
Can ham

H 5.9. Pau chia dg truc tiép
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24 H 5.10. Pdu phéan do cé dia chia

1: volang; 2: than; 3: nong; 4: mii tm vat; 5: dai 6c khod; 6: Thanh d& chi tiét; 7:
Truc chinh ; 8: dia chia d§ truc tiép; 9: than dé; 10: than truc phan dg; 11: chot kep; 12:
du xich; 13: tay quay; 14: vit khoa ; 15: kéo chia 15; 18: vong dém ; 19: nap day; 20: dé
ngang; 21: mili tAm; 22: vit hdm; 23: dé gia d& tam; 24: u dong

5.5.3. Phuwong phap phan do
5.5.3.1. Pau phan dg co dia chia

So d6 dong dau phan do cua dau phan do van nang c6 dia chia do:

H5.11. So do dong ddu phan dé cé dia chia

5.5.3.1.1. Phwong phap phéan d9 truec tiép

Véi phuong phép nay, dia chia duoc ga truc tiép vao truc chinh, tdic lag xich truyén
dong giita truc vit va banh vit can duoc cat dut. Chuyedn fiodng cula dia chia troic tieap
vago chi tieat gia coang, nean goii lag chia trdic tieap. S6 16 trong mot vong cua dia chia
thuong dung cho phuong phap nay 1a 24. P9 chinh x4c ciia phuong phap nay c6 thé dat +
0.5um trén chu vi.
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5.5.3.1.2. Phan dj gian tiép
Truc ¢hinh

Truc vit

H. IV.12. Nguyén Iy dau phén dé cé dia chia, chia gidn tiép

]

H 5.13. Pdu phén dé cé dia chia S LR

\
A

H 5.14. So d6 dong dau phan do

So @6 dong phan dj gian tiép

Phuong phap phan do gialn tiép, 1a sy truyén dong cua tay quay thong qua su an
khép cua truc vit va banh vit dén truc chinh.

Nig . I AN Nic = 1
11— = -
tq Z, tc 7
. Z \
Goi ?0 = N, N la dic tinh co ctia dau phan d6
_Z, 1 _N_A
= ntq = — . —=—= =
K Z Z B
A — S khoang can quay trong mét 1an phan do.
B — S6 khoang trén mot vong 15 ctia dia phan do.
i1 — Ty s truyén ¢ dinh (thuong i = 1).
K va Zo 14 s6 dau mdi tryc vit va sb rang cua banh vit.

Z — SO phan can chia cua chi tiét.

68



N — Pic tinh ctia dau phan d6 (thuong N = 40; 60; 90;120.

Cac gia tri cia B trén dia chia hai mat:
Mat 1: 24, 25, 28, 30, 34, 37, 38, 39, 41, 42, 43.
Mat 2: 46, 47, 49, 50, 53, 54, 57, 58, 59, 62, 66.
Vi du I: Tinh toan dau phan do co dia chia v6i N = 40, dé phan chi tiét thanh Z = 72.

e

=

A_N _40_5_ 30
L Bz 72 9 54 o , ,
MOoi lan phan d¢ phai quay 30 10 trén hang 10 54. (khOng ké 16 dang cam chot).

Vi du 2: Tinh toan dau phan do co dia chia (N = 40) dé phan Z = 32.

Vay mdi lan quay tay quay 1 vong va thém 7 15 trén
hang 16 28.

H 5.16. B6'tri 14 trén dia chia

5.5.3.1.3. Phan d¢ vi sai

H 5.17. B6 tri bdanh ring thay thé
trén ddu phdn do vi sai
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So d0 dong diu phan do trong truwong hop phan d9 vi sai

Z;

I3

H 5.18. So dé dong hoc dau phdn do khi chia vi sai

Trong trudong hop khdng thé chon duoc dia chia c¢6 s6 16 thich hop dé phan do gian
tiép. Nguoi ta phai tién hanh phan do vi sai, tirc 1a chon gia dinh mot s6 Z’ twong dwong
véi Z sao cho: nig = N/ Zx = A/B thich hop v6I dia phan do c6 vong 16 B. Nhu vay s& gay
ra sai s, sy bl vao sai so 4la ndi duong truyén tir tryc chinh xudng tay quay va dia chia.

Viéc phan d¢ vi sai dugc chia thanh hai budc:

Buéc 1: Chon ty s6 Zx ~ Z va tién hanh phan d6 véi Zx

ntq =

w| >

N
Z,

Bugc 2: Tinh toan bd banh ring thay thé dé bu trir sai s6 khi phan d¢ voi Zx.
Sai s0 khi phan d6 véi Zy la:

Vi du: Tinh toan dau phan d6 c6 dia chia véi N = 40; Z = 63.

Buwoc 1: chon Zx = 62
Do dé¢: nX:E:4_Ol
Z, 62

MG&i 1an phan d6 quay tay quay qua 40 15 cua hang 16 62 trén dia phan do, s ring
cac banh rang thay the s€ la:
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Bude 2 in=2.S=n[1- & 40( 63) 40
b d Z 62) 62

X

Khong chon duoc banh ring thay thé véi Zx = 62, vay:

Chon Zy =64 = n_= . - 40
64

MG&i 1an phan d6 quay tay quay qua 40 13 trén hang 15 64 cua dia phan do, s ring
cac banh rang thay the:

_N[1-Z |=401_ 83)_40_10x4 50 32
z 64) 64 8x8 40 64

—=a=50,b=40,c=32, d=64.
Diéu kién thbamina=b=c=d;a+b>c+ (15 +20)
Khi Zx> Z’x chiéu quay cta tay quay va dia phan d6 nhu nhau.

Khi Zx < Z’x chiéu quay cta dia phan d6 quay ngugc chiéu kim dong hd, phai
thém mot banh rang trung gian Zo dé pht hop véi chiéu quay

CAU HOI ON TAP

1. Dua vao so do dong cia mdy phay ngang cong-xon P82, viét lai xich téc do? Theo
xich toc dg viét dwoce hdy xdc dinh tan s6 quay nhé nhdt va 1ém nhdt cua truc chinh khi
déng co cé tan sé quay la 1440 vg/ph?

2. Viét phirong trinh xich chay dao (ding, ngang, doc)?

3. Pau phdn d¢ la gi? Trinh bay Céng dung va ké tén cdc phwong phdp phén ds.

4. Phan dé vi sai la gi? Khi nao s dung phan dé vi sai?

Bai tap

+ Phan d6 don gian

Tinh toan dau phan d6 c6 dia chia véi N = 40; dé phan chi tiét thanh Z = 72; Z =
32; Z = 62...V6i céc gié trj clia trén dia chia: 15, 16, 17, 18, 19, 20, 21, 23, 27, 29,
31, 33, 37, 39, 41, 43, 47, 49. Tinh ny va chon hang 16 can thiét dé phay?

+ Phan do vi sai
Tinh toan dau phan d6 c6 dia chia véi N = 40; dé phan chi tiét thanh Z =51, Z=57,
Z=61; Z= 63; Z =69; Z= 71; Z =79; Z= 83; Z=123. Pia chia c6 cac hang 15: 15,
16, 17, 18, 19, 20, 21, 23, 27, 29, 31, 33, 37, 39, 41, 43, 47, 49

Bdnh rang thay thé
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-bd 5:25; 30; 35; 40; 50; 60; 70; 80; 90; ...120
- b0 4: 20; 24; 28; 32; 36; 40; 44; 48; 52; ... 120

Tinh ng va chon hang 18 can thiét dé phay?
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