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LdJi néi dau

Mo6n hoc mdy cit kim loai 12 mdt mon chuyén nganh, nhim ddp tng cho
sinh vién c6 kién thic vé cdc chuyén dong hoc trong nganh co khi ché tao, tir d6
xdc dinh tir cdc hinh ddng chi ti€t gia cong, phuong phép tao hinh, chuyén dong
tao hinh, hinh thanh sd d6 két cAu dong hoc. Sau khi hinh thanh kién thic co ban
trén, sinh vién thé hién k§ ning doc ban vé sd dd dong cho titng mdy dién hinh,
cach diéu chinh mdy gia cong cu thé, cdc co cdu nguyén 1y mdy, cich bo tri cic
dudng truyén dong.

Ngoai cdc kié€n thiic cd ban trén, moén hoc con 1am nén tidng co bin cho
cdc moén hoc khiac nhu Cong nghé Ché tao mdy, Thiét k&€ mdy cit kim loai,
Co6ng nghé sta chita mdy v. v...

Véi cac yé&u td trén ngudi soan c6 ging tdng hdp cdc kién thic clia cic
thay gido di truoé d€ hinh thanh tip bai gidng va chi mong tém gon, gidi thiéu
nhitng ndi dung cd ban nhat d& sinh vién c6 thé nhan thic cdc dang chuyén
dodng gia cong cd, cdc co cAu nguyén Iy may dugc 4p dung trong mdy cdc kim
loai. Tir d6 c6 thé phat trién 4p dung vao trong céc thiét bi mdy khic trong nén
cong nghiép hién tai va tuong lai.

R4t mong dudc sy déng gép clia cdc Thay ¢d va cdc Sinh Vién
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CHUYEN BONG HOC TRONG
MAY CAT KJM LOAI

( M4y chuyén don4ron )




CHUONG 1
PAI CUONG VE MAY CAT KIM LOAI

I. KHAI NIEM VE MAY CAT KIM LOAI

M4y la tit cd nhitng cong cu hoat dong theo nguyén tic co hoc ding 1am thay d6i
mot cach c6 y thiic vé hinh dang hoic vi tri ctia vt thé.
CAu triic, hinh ddng va kich thu6c ctia mdy rat khdc nhau. Tuy theo dic diém st
dung ctia n6, ¢6 thé phan thanh hai nhém 16n :
- M4y dung d€ bi€n d6i niang luong tir dang nay sang dang khac cho thich hgp
v6i viée st dung dude goi 12 may bién doi nang lugng.
- Mdy dung d€ thuc hién cong viéc gia cong co khi dugc goi 1a may cong cu.
Nhitng mdy cong cu diung d€ bién ddi hinh ddng cla cdc vat thé kim loai bing
cach 1ay di mot phanthé tich trén vat thé Ay vdi nhitng dung cu va chuyén dong khic
nhau dudc goi 13 mdy cit kim loai.
Theo tiéu chudn Viét Nam, mdy cong cu bao gdm niam loai :
- Mdy catkim loai.
- Mdy gia cOng go.
- May gia congp lyc.
- M4y han.
- My dic.
Vat thé can lam bién d6i hinh dang goi I5phoi hay chi tiét gia cong. Phan thé tich
dugc 13y di cda vat thé goi 1a phoi. Dung cu dung'd€ 14y phoi ra khéi chi tiét gia cong
goi 1a dao cit.

II. CAC DANG BE MAT GIA CONG

Bé mat hinh hoc cua chi tiét may rat da dang va ché tao cac bé mat néy trén cac may
cét kim loai ¢6 rat nhiéu phwong phap khéc nhau. Dé c6 thé xac dinh cac chuyén dong
can thiét, tc 14 chuyén dong cia cac co ciu chip hanh cua ‘may tao ra bé mit do, ngudi
ta thuong nghién ciru cac dang bé mit gia cong trén may cat kim loai. Cac dang bé mat
thuong gap la:

II.1. Dang tru tron xoay

I1.1.1. Duong chudn la dwong tron, sinh thing i
Thé hién mat try dugc hinh thanh do duong sinh la duong thang quay chung
quanh duong chuan la duong tron .
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DPuong sinh

-
\ Puong chuin

H. I-1. Dang bé mdt tron xoay, duong chudn tron , sinh thing

II.1.2. Puong chudn tron sinh, gay khiic

Duong sinh

DPuong chuan

H. I-2. Dang bé mdt tron xoay, duong chudtiron, duong sinh gay

I1.1.3 Pwong chudn la dwong tron, sinh cong

Pudng sinh

Buong chuan

H. I-3. Dang bé mdt tron xoay, duong chudn tron, duong sinh cong
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112 Dang mit phang

11.2.1 Pwong chuin la dwong thing, sinh thing

Duong sinh DPuong chuin

I1.2.2. Duong ch 1[0 duwong thdng, sinh gay khiic
7

Pudng chuin 5 n

I1.2.3 Puwong chuin la dwong thing, sinh cong

Pugng chuan Duong sinh

Duong sinh Puong chuan

H. I-5. Dang bé mdt phdng, duong chudn thdng, duong sinh cong
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I1.3 Cac dang dic biét

Trinh bay cdc dang mat try, mét nén khong tron xoay va mat cam .
Ngoai ra bé mat dac biét con c6 dang than khai , arsimet, canh turbin , may cheo v.v...
Toém lai , tir cac dang bé cua cac dang noi trén, ta co6 thé tao ra chiing bdi hai loai duong
sinh sau day:

H. I-6. Dang bé mdt ddc biét

1. Puong sinh do cic chuyén dong don gian: thang va quay tron déu cua may tao
nén nhu dudng thang; durong tron hay cung tron, duong than khai, duong xodn dc.

2. Puodng sinh do cic chuyén dong thang va quay tron, khong tron diéu cta méy
tao nén nhu duong parapal hyperbol, ellip, xoan logarit... két cAu may dé thuc hién cac
chuyén dong nay phtc tap.

Nhimng dudng sinh noi trén chiyén dong tuong dbi véi mot dudng chuin sé tao ra
bé mit cua céc chi tiét gia cong. Do dd, mot may cat kim loai mudn tao dugc bé mat gia
cong phai truyén cho co cdu chap hanh, (dao va phoi) cac chuyén dong twong ddi dé tao
ra dudng sinh va duong chuan.

Nhitng chuyén dong can thiét dé tac nén duong sinh va dudng chuan goi la chuyén
dong tao hinh ctia may cat kim loai.

III. CAC PHUONG PHAP TAO HINH

II1.1. Phwong phap theo vét
La phuong phdp hinh thanh bé mit gia cong do tong cing cic di€ém chuyén dong
ctia 1usi cit, hay 1a quy tich clia cdc chat diém hinh thanh nénbé mit gia cong .

a3aza1
H. I-7. Phiiong phdp gia céng theo vét
7
Dhue vién Trueimg BH Sie pham K5 thudt TP.HM

r‘m‘n:.-:'i-ﬁ-u'-.r.:fam e 5;.3&?.3{!;{.1 i,




Tricomg BH Sw pham K7 thudr TP. HCM
hittp:www. hcmute.edu. va

I11.2. Phwong phap dinh hinh
La phuong phdp tao hinh bing cich cho canh 1udi cit triing v6i dudng sinh clia bé
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H. I8Phu(fng phdp gia cong dinh hinh
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II1.3. Phwong phap bao hinh D,

La phuong phiap dao cit chuyén déng hinh thanh cédc dudng di€ém, qui tich cic
duong di€m hinh thanh dudng bao va duéng'hi;pao, dudng bi bao chinh 1a dudng sinh
chi ti€t gia cong.
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Duong bi bao

H. I-9. Phuong phdp gia céng bao hinh
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IV. CHUYEN PONG TAO HINH

IV.1. Dinh nghia:
Chuyén dong tao hinh bao gdm moi chuyén dong tudng d6i giita dao va phoi
dé hinh thanh bé mit gia cong.
Chuyén dong tao hinh thudng 13 chuyén dong vong va chuyén dong thing.
Trong chuyén dong tao hinh c6 thé bao gdm nhiéu chuyén dong ma van téc cla
chiing phu thudc 1in nhau. C4c chuyén dong nhu th& dugc goi 1 chuyén dong thanh
phan.
IV.2. Phan loai chuyén ddng tao hinh:
Phan loai theo méi quan hé cdc chuyén dong
¢ Chuyén djng tao hinh don gidn: 13 chuyén dong c6 cic cd ciAu chap hanh
khong phu thudc vao nhau.

H. I-10. Chuy&u dong tao hinh don gidn

+ Chuyén dong tao hinh phii¢'tap : 13 chuyén dong c6 cdc co ciu chap
hanh phu thudc vao nhau.

I
—H-

v 2
H. I-11. Chuyén djong tao hinh phiic tap I

¢ Chuyén dong tao hinh vira don giin vira phirc tap: La chuyén dong c6 céc chuyén
dong cho co ciu chap hanh phu thudc va khong phu thudc vao nhau

ST

H. I-12. Chuyén déng tao hinh vita don gidn vita phiic tap
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Té6 hop giiva chuyén dpng tao hinh véi phwong phdp gd dir: Khong phai chi
danh gi4d ding hinh ding bé mit, phuong phdp gia cong va chuyén dong tao hinh, tat
y&u hinh thanh bé mit gia cong, nhung hinh ddng chi ti€t con phu thudc vao vi tri g4
dat dao va phoi.

@
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H. I-12. Té hop giita cdc chuyén dong tao hinh

V.SO PO KET CAU PONG HOC

V.1. Pinh nghia:

So dd két cau dong hoe 13 mot loai so dd quy uSc, biéu thi nhitng mdi quan hé vé
cdc chuyén dong tao hinh viedc ky hiéu co cau nguyén 1y may, v& ndi tiép hinh thanh
sd dd, vé duong truyén dong clamidy. Puogc goi la so dd két cdu dong hoc.

Trong mdt so dd két cau dong hoc c6 nhiéu xich truyén dong dé thuc hién cic
chuyén dong tao hinh.
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H. I-13. So do két cdu dong hoc

V.2. Phin loai so' @6 két cAu dong hoc

V.2.1 So do két cdu dong hoc don giin

La so dd két cau dong hoc thuc hién cdc chuyén dong tao hinh don gidn, bao gdm
céc xich truyén dong, thuc hién cic chuyén dong doc 1ap khong phu thudc vao nhau,
nhu § mdy phay, may khoan, mdy mai ...
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H. I-14. So do két cdu dong hoc mdy chuyén dong don gidn
V.2.2. So do két cdu dong hoc phiic tap:
La so dd két c6 cdc chuyén dong tao hinh phifc tap, bao gdm viéc t6 hgp hai
hodc mot s6 chuyén dong hinh phu thudc vao nhau hinh thanh bé mit gia cong.

bC | —

Phoi

H. I-14. So do két cdu dong hoc fidy chuyén dong phite tap

V.2.3. So do két cdu dong hoc hén hop:
Bao gdm xich tao hinh vira don gidn vira phiiciap. So dd két cdu dong hoc cia
mdy phay ren vit Ia mot dic trung cho loai xich tao hinhnay.
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H. I-15. So do két cdu dong hoc mdy chuyén ddng vita don gidn vira phiic tap
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b. Xich phan do

Ngoai cdc xich thyc hién chuyén dong tao hinh trong mdy cit kim loai con c6
xich phian do. N6 khong thyc hién chuyén dong tao hinh nhung lai cAn thi€t d€ hinh
thanh cdc bé mit gia cong theo yéu cau k§ thuat nhu 1a gia cong banh ring, ren nhiéu
diu moi ...

Trong xich phan d nguoi ta chia ra lam hai loai.

- Phan do bing tay
- Phan d6 ty dong bing may

Truc chinh

Truc chinh @

4|_"/ bia phan do bia phan do
’ bC

Chét \LIA
dinhvi | )
S Chét dinh vi || Ly hdp

H. I-16Phdn loai so do xich phan dé

- Phoi quay phan do

o

|
L
i B0%
>i =
1
H. I-17.80 dé két cdu dong hoc phdi quay phén do
12
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- Dao tinh tién phdn do

oc

A

i phoi
L

— -y
Pt

1

H. I-18.S0 dé két cdu dong hoc dao tinh tién phdn dé phdn do

- Phoi quay phan dé va dao tinh tién phdan dj

oc

— bl
>i5

1

H. I-19. So do két cdu dong hoc phéi quay phdan d va dao tinh tién phoi do
c. Xich vi sai

P& hinh thanh bé mit gia cong, trén mdt s6 MCKL can xich truyén dong tong
hgp @€ bu trir mot s6 chuyén dong truyén dén khau chap hanh. Cd ciu téng hop
chuyén dong thudng diing nhat 14 cd ciu vi sai va xich truyén dong thuc hién tdng hgp
chuyén dong goi 1a xich vi sai.

Chuyén dong vi sai dudc ding trong trudng hgp cin truyén dén khau chip hanh
mot chuyén dong phu thudc chu ky, khi khong can ngitng chuyén dong cdc khau chap
hanh. C6 khi ngudi ta diing xich vi sai d€ thuc hién mot chuyén dong khong déu.

13
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bC

H. I-20 .So do két cdu déng hoc xich vi sai

Vi du : So dd két cAu dong hoc clia mdy tién hét lung dung xich vi sai
Truc cam nhén hai ngudn chuyén dong tir cd cdu di€u chinh ix va iy. Co cdu vi

sai (VS) thyc hién viéc tdng hop hai chuyén dong nay thanh mot chuyén dong da

dudc b trir chuyén dén cam.

VI. PHAN LOAI VA'KY HIEU
VI.1. Phan loai may

VI.1.1. Theo diéu khién
- Piéu khién bang co khi
- Piéu khién bang thay luc

- Piéu khién bang chuong trinh s6
VI.1.2. Theo phwong phap cong dung
- May tién
- M4y phay
- M4y bao
- May mai
- M4y khoan
- Mdy doa ...
VI.1.3. Theo trinh dj van nang
- M4y van nang
- M4y chuyén moén héa
- Mdy chuyén dung
VI.1.4. Theo miic dj chinh xdc
- M4y chinh xdc thudng
- Mdy chinh x4c nang cao
- May chinh x4c cao
- Mdy chinh x4c dic bi€t cao

14
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VI.1.5. Theo mirc dj tw dong hoa
- Mdy van ndng
- Mday ban ty dong
- May ty dong
VI.1.6. Theo khoi lwong
- M4y loai nhe (< 1 tin)
- M4y loai trung binh (< 10 tan)
- M4y loai trung binh niing (10 = 30 tan)
- M4y loai ning (30 <+ 100 tin)
- M4y loai dic biét ning (> 100 tan)
VI.2. Ky hi¢u
VI.2.1 Ky hi¢u may
Mady thudng dudc ky hiéu bing cdc s6 va cédc chit cdi. 3 mbi nudc c6 ky hi€u khac
nhau.
» Ky hiéu mdy cit kim loai clia Viét Nam nhu sau :
- Chit c4i d€ chi logi.mAy nhu chit T chi loai mdy tién, P - mdy phay, B - mdy bao,
K - mdy khoan, M - may mai ...
- Céc chit s& khac @€ chi'thiic @6 van ning, kich thudc co ban ctia mdy.

Vi du : May T620
T : Mdy tién
6 : Loai mdy tién van ndng thong thutng
20 : Mot phan mudi clia chiéu cao tir bangmiy dén dudng tAm mdy (200 mm)
Vidu : May K135
K : M4y khoan.
1 : Loai mdy khoan ddng.
35 : Dudng kinh miii khoan 16n nhat gia cong dugctrén mdy (mm).
» Ky hiéu mdy cit kim loai ctia Lién X trudc day thé hién bing ba hay bdn chif s6.

- Chif sd thit nha't chi loai mdy (nhu tién -1, khoan -2, mai -3, phay -6, bao -7 ...)

- Chif s6 thit hai chi kiéu mdy (nhu ty dong, revonve, mdy thudng)

- Chir s6 thit ba va thtt tw chi mot trong nhitng thdng s6 quan trong nhit cia mdy
(dudng kinh 16n nhat clia phoi ma mdy c6 thé gia cong, chiu cao miii tAm truc chinh
dén biang mdy...)

- P6i khi ¢6 chif cdi & ddu hay giita nhitng chit s& k€ trén chi may méi dudc cai
ti€n tir mdy cd s6.

Vidu : May 2A150
S6 2 : Méy khoan
S6 1 : Mdy khoan ding
S6 50 : Pudng kinh miii khoan 16n nhat 1a 50 mm
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Chit A : Sy ci ti€n cta mdy so v6i mdy trudc d6
Vidu : May 1K62
S6 1 : May tién
S6 6 : My tién thudng

S6 2 : Khodng cdch clia miii tim truc chinh dén bing mdy 1a 200 mm
Chit K : Sy céi tién clia mdy

Ki HIEU MAY CAT KIM LOAI (Tiéu chu#n Lién Xo)
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Bang ky hiéu cac co cau nguyén ly may

Tén goi Ky hiéu Tén goi Ky hiéu
1-Trye 8- Vit me dai 6¢c
- Pai 6c lién AN
2- Khdp noi - Dai 6c hai nlia Nv\%(m
- C8 dinh
- Dan hoi 9-Lyhop
- Céc dang - Ly hgp vau 1 chiéu BE

3-Chi tiét 18p trén truc
- L6ng khong

- C6 dinh

- Di trugt

- Then kéo

4- O truc
- G truot
-Olan

-Ocon

- Ly hgp hai chiéu

- Ly hgp cén

- Ly hgp dia

- Ly hgp mét chiéu

- Ly hop dién tu

5- BO truyén dai
- Dai thang

- Pai dep

10- Cam
- Cam dia

- Cam thung

6- B truyén xich

11- Phanh
- Phanh cén

- Phanh guéc

- Phanh dig

7- An khdp rang
- Banh rang truy

- Banh rang con

- Banh rang xoan

- Truc vit banh vit

- Thanh rang banh rang

12- Co cdu chuyénidong
gian doan
- Cd céu con coc

- C6 cdu Man

13- Béng co

14- Truc chinh
MQi tam
- May tién M“m cap
Ong kep
- May khoan

- May phay

- May mai




CHUONG 11
MAY TIEN

I. NGUYEN LY CHUYEN PONG VA SO PO KET CAU PONG
HQC MAY TIEN

I.1. Nguyén Iy chuyén dong
Chuyép dong quay tron cia truc chinh va chuyén dong thing cia dao hinh
thanh chuyén dong tao hinh.
L.1.1.Chuyén djng cit
Chuyén dong cit 1a chuyén dong tao ra tdc do cit, 1a chuyén dong quay tron
clia tryc chinh mang phdi . Toc do quay cla tryc chinhla n
1000v

(vong/phiit).

tc

Trong d6: v: Van t0¢git (m/phiit)
d: Pudng kinkiphoi (mm)
I.1.2.Chuyén déng c¥ay dao
Chuyén ddng chay dao 12 do ban mdy mang dao thuc hién gom 2 chuyén
dong: Chay dao doc (sq) va chay’dao ngang (s,). PAy 1a hai chuyén dong hinh
thanh dudng sinh chi tiét gia cong.

1.2. So @6 két cAu dong hoc may ticn

L™

H. II-1.S0 dé két cdu dong hoc mdy tién

19
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I11.1.2.2.Phwong trinh xich chay dao

Xich chay dao la xich truyén dong ndi gitra truc chinh va tryc vitme hay truc
tron. Chuyén dong chay dao ciia may T620 gom céc chuyén dong :

+ Chay dao doc, chay dao ngang khi ti¢n tron.
+ Chuyén dong chay dao khi cit ren vit.

Lac

AN
S10*3 ’ ty =12 mm
. |
1 X

H. II:9. So' do xichthay dao
Ghi chu:

- i, Ti s8 truyén thay ddi ctia hop toc 46

- g ti sO truyén clia co cAu ddo chidu

- iy ti s8 truyén clia bo bdnh ring thay thé

- e ti 80 truyén nhém co sé

- ig tf 80 truyén nhém gap boi

- g tiso truyén b banh ring xa dao

-ty buSc vit me doc

- Chuyén dong chay dao dugc thyc hién tur truc chinh qua cac ti sb truyén co cau

dao chiéu ig., banh ring thay thé iy, CO céu Norton hinh thanh céc ty s truyén duoc
goi 1a nhdm co s¢ ics va nhoém gap boi igb tir d6 hinh thanh hai nhanh:

+Néu tién ren, truyén dong di thang dén truc vitme c6 bude ren tx=12mm

+ Néu tién tron, truyén dong phai qua ty s truyén ixd cua hop xe dao dé t6i
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 de€ thyc hién chay dao ngang.

27
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Phuong trinh xich chay dao khi tién tron:
Ivtc.ig.7.m.Z =S4 (mm)
Trong d6 : m,Z — mddun, s6 ring ciia banh ring trong cd cau banh ring thanh ring
Phuwong trinh xich chay dao ngang:
Ivte.i,.t, =S, (mm)
* HOp chay dao mdy T620 chia 1am 2 nhém:
- Nhém cd s8 (icg) diing co cdu Norton:

Céc banh ring dugc c6 dinh trén truc I theo thit

74 ty hinh thdp va truyén dong qua banh ring Z0
73 Z va ZA trén truc I, cdc ty s6 truyén dudc truyén
z2 /75 dongiZ1 dénZs theo thao tic di chuyén khdi
Z1 — banh ring tlr trdi sang phai
I — X | X Np—————
— 1 = 40

v
[
A

|
|
|_
|

H. [I-10;Co ¢du nooc-tong

- Nhém gép boi (igh) dung cd cdu banh rang ditsurat
* Co ciu Norton c6 hai trang th4i :
- Co cau Norton chii dong khi khdi banh ring Hinh thdp déng vai trd

chi dong.

- Cd cau Norton bi dong khi khéi banh ring hinh thdp déng vai trd bi
dong.
II1.1.2.2.1.Phuong trinh xich cit ren

Thuc hién chuyén dong cua ban dao khi tién ren

II1.1.2.2.1.1. Phuong trinh xich cdt ren co bin
1VtC‘lcd'ldc'ltt'lcs'lgb'tx =t,
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i, Ti s6 truyén c6 dinh

i, : T s6 truyén cla cd cdu ddo chicu

i, : Tiso truyén cla co ciu thay thé€

i, : Ti s6 truyén ciia co ciu co s&
i :Tiso truyén cla cd cAu gap boi
t : Budc ren tryc vitme, t = 12

t : Budc ren cin tién

a. Xich chay dao tién ren quéc té
Ren qudc t&€ diing trong truyén dong vit me — dai 6¢ thudc hé mét, budc ren
dugc bi€u thi bing t,(mm).

< LR . N Rfo
bic diém cida xich tién ren quoc e :

- Dung duong truyén chii djng-¢ia nhém cd sé (co cau Norton chi dong)

- Dung i, :E%
95 50
Phuong trinh xich chay dao tién ren Qudc 12
42
42 18 G5
60 28 42 95 SAVAS
R g%Lzégu Lix12=t,
36 28/ \15
35 48
35 28
28 35

A 2 A N . 2 ~ N 28 N 9 z ~ A
Ne€u ti sO truyén ics cua cd cau norton la 11:£ va cua nhém gap bdi

i 18,35 _ 1 i buge ren cit dugc la:
45 28 2
v * P

60 42 95 50 36 28 45 28
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Puong truyén xich chay dao tién ren Qudc t&

L
1 88 60 Phanh
50 4=
I b I H
34 3 29 m =,+
et
475538 22|
4228 s 0 %‘L
— B (L v 40 5,
60 60 i1

D145

N=10Kw
n = 1450 v/p

Truc tron

Ly hop mot chiéu

z=28 | XVIII
XVl

e
|
J

b. Xich chay dao tién ren Anh

Ren Anh dung trong truyét«ddng vit me — dai 6c thudc hé Anh, thong s&

dic trung 12 s&

25,4

n

renn trong 1 inch. = 7 &

1 inch

- R ~ A
Pic diém cta xich tién ren Anh :

- Duing duong truyén bi déng ctia nhém cd s6 (cd cau Norton bi dong).

- Dung

Phuong trinh

1 Vtc'icd'idC'itt'

429
95750
xich chay dao tién ren Anh
18 3_5
28 28
35 2828 36 35 28
28 35257 28 35
! 28 1_5
35 48
30
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Néu 14y ti s6 truyén clia banh ring thay thé la:

i, = 4295 va dung xich truyén dong thd 2 cla cd ciu notron im:ﬁ lugng di
9550 28
dong tinh todn la: mdt vong truc chinh dao phdi tinh ti€n mot budc ren
tp=ﬁmm .Ta c6 phuong trinh truyén dong:
n
60 42 42 95 35 28 28 36 35 28 28 35 25.4
v ———— 12 = (mm)
60 42 95 50 28 35 25 28 28 35 45 28 n

Pudng truyén xich chay dao tién ren Anh

D26

Truc tron
XvI 37 |
z=28 | XvIIl
30 XV
26 k=6
L
m=3 6 Ls
snsansnnnnsnss EN)] 0 ig=1
60 8 | 21
[xTx] | e
60 14| 42  Tea N=1Kw
60 60 __]
44
@145 N=10Kw N s Ly
n= 1450 v/p I A XX XIX  XXI ()
- —d LN _ -

c¢. Xich chay dao ti¢n ren Modul

Ren Modul 13 ren ctia truc vit ding trong truyén dong truc vit — banh vit
thudc hé mét, thong s6 dic trung 12 modul m = t,=mm

Pic diém cta xich tién ren Modul :

- Dung duong truyén chii dong ctia nhém cd s& (co cau Norton chi dong)
64 95

-Dung i, =—.
&l = 95797

31
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Phuong trinh xich chay dao tién ren Modul

1835
/45 28
1vtc.iggq.lg.. 64 95 I Zy 25L, L;x12=m.xw
9597 36 28
35 48

_ N . 4
Ta 14y s6 truyén dong ctia banh ring thay thé:i, = %3—5 Jugng di dong tinh todn

12:mot vong quay truc chinh dao phai tinh ti€n mdt buée ren tp=JI.m(mm).

Phuong trinh chuyén dong la:

v g, —————— 12 = I1.m (mm)

ti s6 m thudng dudc 14y gaytding nhu sau:

@, 1 411w

80 5 20 95
12,194
= .
< 97.5 %;

1921 2547457

¥127 2217 50 \
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D260

DPudng truyén xich chay dao tién ren Modul

i

24 36 }

56 51 L }
M 88 6 Phanh :

50 1) 1] 227 |

121 E _I_ |

1 60 /60 27|—| !

2 P pfH R H L i

1 J—Ll ~t U |_| ‘Jf’
22 88 L
==

I

I

|

|

I

™~
o &
~
W
W
8%
,
1
1
y—
Sk

M=

V

28 48 8 Ly Truc vit me

— te=l12x1

o~

Ly hgp mét chiéu

45 35
Truc tron i
{1
1 XIII 56 2=28 | XVII
18 28 56 XVII

N=10Kw
n = 1450 v/p

==

d. Xich chay dao tién ren Pitch

Ren Pitch 1a ren cia truc vit ding ttong truyén dong truc vit — banh vit

2547z

thudc hé Anh, thong s6 dic trung 1a s& Pitch P = 2

- [d . « A .
Pic diém cda xich tién ren Pitch :

- Duing duong truyén bi déng ctia nhém cd s6 (co ciu)Norton bi dong)

-Dung i, = 64 95
95797
Phuong trinh xich chay dao tién ren Pitch
18 35
28 28
64 95 35 28 28 36 35 28 L. x
. 02079 R e T g as -
1vtc.igqdge. 9597 28 3525 Z, 28 35 28 15
35 48
33
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Ta dung xich truyén dong thit 2 va banh ring thay thé iy :%z—i Budc ren Pitch
25.4rx
P

Phutong trinh truyén déng:

la: t, =

mm

60 42 64 95 35 28 28 36 35 28 18 35 25.4x

604295972835252828354528 - P
e. Tién ren khong tiéu chudn

LA 4 loai ren trén nhung c6 cdc thong s ren khong tiéu chuan.
Cdch thuc hién, g5m 2 budc :

- Budc 1 : Diéu chinh hop chay dao theo thong sd tiéu chuin 6 gan nhat.
- Budc 2 : Tinh todn lai bo banh ring thay thé.

Vi du : Dién chinh mdy T620 d€ tién ren qudc t€ khong tiéu chuin cé budc
rent, = 3,25 mm;'s1f dung bdnh ring thay th€ bo 5.

Giai

- Buéc 1 : Biéu chinh hop chay dao theo ren qudc t€ tiéu chuin cé budc ren
‘[p = 3,5 mm

- Budc 2 : Tinh todn bo Banh ring thay thé

429300 .
Dung bd banh ring thay thé 23 dé catren tp = 3,5 mm
95 50

Vay canig = ? D€ cdtreneg tp’ = 3,25 mm

. _(4295)t, (42959325 _ 6542
“ 19550/, (9550) 35, 7050
f. Phwong trinh xich cit ren khuyéch dai.

Ren khuéch dai 1a 4 loai ren trén nhung chiing c6 buGe ren khuéch dai tpkqd
16n hon nhiéu 1an.

Cdch thyc hién : Dich chuyén khdi banh ring 60 - 60 (truc VII) sang phai
dé€ banh ring 60 trén truc III in khép véi né, khi d6 toc dd quay cia truc VII va
cdc truc phia sau s& nhanh hon din téi ban mdy dich chuyén 16n hon nhiéu 1an.

Phuong trinh co bdn

Ivtc.i lkd cd’ 1dc 1tt 1cs 1gb tx tpkd

i 0Tl s6 truyén khuéch dai

Phuong trinh xich chay dao tién ren khuéch dai

34
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88 88
22
vie, 22 ” OO i i 122 ¢
Vic. 27 60 1dc. Lit- 1cs. 1gb- = [pka
49/ \ 60
49 60
Céc hé so khuéch dai :
ikd1 = ﬁﬁ% =2°=32
27 22 22
. 548860
= — — — = 2 = 8
2= 5092 60
. 544988
= = 2 = 8
3= 50749 22
o 544960
M 74960 0 7

Pudng truyén xich chay dao tién ren Quéc t& khuéch dai

Ly hgp mot chiéu

L 2
]

{ @ N I

@145 N =10 Kw -
n=1450 vip J} ""‘.L XX XIX  XXI __T)

g. Phwong trinh xich cit ren chinh xdc.

Khi cit ren chinh xdc, cAn phdi gidm dé&n mic tdi thi€u cdc khau truyén
A . 2 2 [ 2 ~ A
dong trung gian d€ trdnh sai s6 clia cdc ti sO truyen.

Lam ngin xich truyén dong tir truc chinh dé&n truc vit me bing cdch déng li
hdp Lo, L3’, Lg @€ ndi truc ti€p tir truc ra clia banh ring thay th€ dén truc vit me.
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Céc budc ren chinh xdc dugce thuc hién bing ti s6 truyén clia banh ring
thay thé.

Phuong trinh co bdn cuia xich tién ren chinh xdc

1VtC.ldC.1tt.tx = tp

. ac l,
YN

x *Vdc

a, b, ¢, d : Cdc béanh ring thay th& c6 trong bo banh ring thay th& dudc
trang bi kém theo mdy.

Phuong trinh xich chay dao tién ren chinh xdc

60 ac
Ivte.—.ige——. Ly L3’ Lo 12 =t
50 d b d 2Lz Ly b

Pudng truyén xichichay dao tién ren chinh xdc

a
D260 2 36 !
|
56 51 L :
1 | : : 88 0 Phanh ) :
5 = 22, {
il —I 60 / 60 B .
Ny ]

Ly hgp mot chiéu

D145

N =10 Kw
n= 1450 v/p

[

h. Phwong trinh xich cit ren mdt dau .

Ren mit dau 1a ren dugc bd tri trén mit dau, biéu thi bing budc ren Coma:

36
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H. II-11. Ren mdt ddu

Cdch thic hién: D€ tién ren mit diu dao cAn thuc hién chuyén dong chay

dao ngang vdi budc ren tp dong thdi phdi dua vao ti s¢ truyén khuéch dai trong

xich truyén dong.
Phutong trinh xich chay dao tién ren mdt dau

1vtc.i

t

|2

kalac g

¢ ¢ Budc ren mit dag

cs'lgb' % ’lxd‘txn - tmeI

t,, - Budc ren tryc vitme ngang

Pung truyén xich chay dae tién ren mat ddu

D145

N=10Kw
n = 1450 v/p

Ly hgp mot chiéu

o
S
T
*
N

Te4 N+#1Kw

=9
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Khi cit ren ta khong ding truc tron ,ma dung truc vitme c¢6 budc ren chinh
xac . b€ ngat moi lién hé cua truc vitme véi ban dao khi tién tron nguoi ta dung dai
oc bo d6i nhu hinh

L_

H. II-12. Co cdu dai 6c hai nita

Khi chay dao bang,yitme , phan (1) va (2) cua dai 6c bo doi s& khop chit vao
vitme thong qua tay quay (3). dia (4) xoay di dua hai chdt (5) mang hai nira dai 6¢ di
dong trong hai ranh (6) tién 4i-¢An nhau. Khi tay quay (3) quay theo chiéu nguoc
lai, dai 6¢c mé ra gidi phong hip xe dao khoi truc vitme.

Ren cua truc vitme va dai 6 thudng 1a ren hinh thang va ludn ¢ co cau khir
khe hé cua ren .

I11.1.2.2.2Phwong trinh xich tién tron
Thuc hién chuyén dong chay dao doc, chay: dao ngang khi tién tron.

, 283037 6

1VC.ige i des ipg LamB. — — == —

56 30 26 28

L, déngﬁ E ﬁ 5x2 = S, (hanh trinh thuin)
60 64 21

44 14
Ls dong— —m.3x10 = S4 (hanh trinh thuén)
60 66

Le déng% % %n.ﬁ%xlo = Sq(hanh trinh nghich)
Lg d(’)ng@ ﬁ £ ﬁ5x2 = Sp(hanh trinh nghich)
38 60 64 21

38
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n had L
v W @ |
|

s

Pudng truyén xich chay dao khi tién tron

Ly hgp mot chiéu m=3

111.1.2.2.2.3 Xich chay dao nhanh

Thuc hién chuyén dong chay daohhanh cia ban mdy theo phudng doc hoic
phuong ngang theo hanh trinh thudn hodcwghich.
Pé ddm bio an toan khi chay dao nhanhi ngudi ta sit dung ly hop 1 chiéu

Lsdong ﬁﬂns x 10 = Sy (hanh trinh thuén)
60 66
L,dong #4264 545 _ 5, (hanh tidh thudn)
60 64 21
Ildcz-id.E 3—7£
30 26 28
Ledong 993814 1 34 10 = S (hanh trinh nghich)
38 60 66

Lgdéng 0038 42 64 52 = 5, (hanh trinh nghich)
38 60 64 21

Puong truyen xich chay dao nhanh
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I11.1.2.2.2.4.Co céiu truyén déin trong xich tién tron

a) Ly hop I chiéu
D& tryc tron c6 thé thuc hién chay dao nhanh ddng thoi voi chuyén dong
chay dao doc va ngang ma khong bi giy do 2 ngudn truyén dong co van toc khac
nhau,ngudi ta dung ly hop 1 chiéu lap trén truc tron .

#. 11-13. So do ly hop 1 chiéu.

Ly hop 1 chiéu c6 2 nsudn truyén dong :mot tir hop chay dao va mot tir dong
co chay dao nhanh. N6 ¢6 nhirng %6 phan chinh nhu sau: Vanh (1) dugce ché tao lién
v6i banh riang Z56, dé nhan truyén @ong tir ly hop chay dao. Li (2) quay bén trong
vanh (1) c6 x& 4 rénh,va trong timg rantco dat con lan hinh try (3). Moi con lan diéu
¢6 10 x0 (4) va chdt (5) day no6 ludn tiép Xtic v6i vanh (1) va 16 (2). Giira 161 (2) lap
tryc tron bang then thudng hodc then hoa.

Khi dao chay, khdi banh ring c6 2 ti s6 trdyén % lam cho vanh (1) quay theo

chiéu ngugc chiéu kim dong hd. Do ma sat va lyc ctid Jo. xo (4) con lin bi ket 6 chd
hep giita vanh (1) va 15i (2). Nhu vy 18i nhan chuyén dong chay dao truyen cho truc
tron XVI tryc tron s€ quay cung chiéu va cung van toc vanh (1). Néu vanh (1)
chuyén dong theo chiéu kim dong hd, con lan (3) s& chay dén chd rong cua vanh (1)
va 161 (2). Loi (2) cung tryc tron s€ dimg yén, xich chay dao bi ngat. Mudn truc tron
chuyén dong theo chiéu nay, phai cho khéi banh ring, Z28-728 trén truc XII vao
khdp véi banh rang Z56 lap trén truc tron va & ngoai ly hop 1 chiéu (Truyén déng
nay con ding dé cdt ren mat dau).

Khi chay dao nhanh, tryc tron nhan chuyén dong tir dong co chay dao nhanh
lam 16i (2) quay nhanh theo chiéu nguoc kim dong hd.Luc nay vanh (1) van nhan
chuyén dong chay dao theo chiéu nguoc kim dong hd nhung véi van toc nhoé cham
hon 16i (2). Do d6 céc con lan (3) diéu chay dén vi tri rong gifta vanh (1) va 161
(2).Xich chay dao bi cat dut va truc tron duoc chuyén dong voi van toc nhanh.
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b) Chgc diéu chinh
D& diéu chinh luong chay dao thich hop véi timg chi tiét gia cong, nguoi ta
ding chac diéu chinh dé lip bo banh ring thay thé a,b,c,d nham thay doi ti sb truyén
itt .Chac diéu chinh trong may tién ren vit dugc trinh bay ¢ hinh vé sau:

v =

H. I1-14. So dd chac diéu chinh

Chac diéu chinh gom 2 phan chinh: Cac banh ring thay thé a.b.c.d va chac
(1).bat ctr mot may tién ren vit nao cling c6 mot by banh rang thay thé voi cac duong
kinh khac nhau. Chac (1) 16ng khong trén truc I va c6 thé quay mot goc nhit dinh
theo ranh din huéng trén chac.Ranh dan hudng tm cua chac dung diéu chinh truc
ctia banh ring thay thé b, ¢ dén nhiing vi tri thich hop khi cic banh ring an khop
nhau. Ranh dan hudng va ranh dan hudng tim ciia chac dam bao cho tt ca cic co so
banh rang thay thé ¢ thé an khép nhau.
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1.2 . MAY TIEN REN VIT VAN NANG T616

I11.2.1.Tinh ning k¥ thuat
- Pudng kinh 16n nhat cia phdi  : @320 mm

- Khodng cdch 2 mili tAm : 750 mm
- S6 cap vong quay cda truc chinh : Z =12
- S6 vong quay cla truc chinh :n =44+ 1980 v/ph
- Ren cit dugc : ren Qudc t&, ren Anh, ren Modul
- Lugng chay dao :doc 0,06 + 3,34 mm/vg
:ngang 0,04 + 2,47 mm/vg
- Pong co dién : cong sudt N = 4,5 Kw

:s0 vong quay ngc = 1450 v/p
I11.2.1.1. Phwong trinh xich téc dd

I11.2.1.1.1.Tinh todn sé cp toc dé

Xich toc d6 thic hién chuyén dong chinh bat dau tur dong co c6 N=4,5Kw ,qua
hop tdc do phan cip.co 3%2=6 cap van tdc.Tir ddy truyén dong qua co cu buly dai
truyén co i, = L2 =1 .dan dén hop truc chinh.

6200

Néu ta  dong 1y hop L1 co6 rdng trong vao khop voi banh rang Z27,tryc chinh s& nhan
tryc tiép 6 cap s6 vong quay caeii =350, 503,723,958,1380 va 1980 vong/phut.
Néu ta mé ly hop L1 va chéstruyén dong qua co cédu Hacne co ty sb

truyén% * % jtruc chinh s& thue hién €4c sb vong quay thp n=44,66,91,120,173 va

248 vong/phut. '
Phuong trinh xich toc do:

Phuong trinh xich téc do

31
47 50 Poéng ks = n (dudng truyén truc ti€p)
48
42/ 38 ®200
ng.(1450 v/p). 52\ 40
58\ 40 - D200 27 17 e i)
- =N ¢
45 3 g ng truyén gidn ti€p
33
42

Thar vién Treeng DH Sie pham Ky thudt TP.HM

http:/www. thvi :::.n!rf.cr! L. VH




Tricomg BH Sw pham K7 thudr TP. HCM
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Pudng truyén xich téc do

Bom dau

Q
I
=1

39 EIIEIIIIIIEI?J:I L B=6mm Trevitme
Ay o

4 k=2 Tuc tron
&:E/_ ((WL

|

|

|

|

|

l

|

= |

| [[= :
|

B 60 4 = !

| |

: ,{ 1, 5| L/ [\, :

| | [ S PIS T —— 1 I |

! | L N=45Kw # I s I38 47# !

o ol ST n=14s0vip XV Xvil XVl !

N DL asseg) 11 !

i w0 @ 4 el ) |

| r—\%),, ~~—~—~—~—"TFT"/"T="/=""=== =" = |

o - b J

I11.2.1.1.2.Cdc co cau truyénding trong hdp toc do may T616

Hop tc do clia mdy T616 gdm hai phian

- Hop gidm t6c : Dung ¢d.ciu banh ring di trugt.
- Hop truc chinh : Dung cé¢in Hac-ne

Z,  — q 3

_ i _
— -

V={ | H | L >

;|
Z, L E“

H. II-15. Co cdu Hac-ne
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Co ciu Hac-ne cho hai dudng truyén dong :
- Pudng truyén truc ti€p (tdc dd nhanh) : déng li hop L1 ndi truc IV véi truc VII.
- Pudng truyén gidn ti€p (t6c dd chdm) : md li hgp L1, dudng truyén tir truc IV
dén truc VII qua banh ring 27— 63, 17 — 58.
II1.2.1.2.Phwong trinh xich chay dao

II1.2.1.2.1. Phwong trinh xich cit ren
27 3952
24 39 26
30 2632
55 48 52 26
55
22ac/ 26 P x6= )
1vtc 55535 22bd 52 39
35 58 2 2639 26 52
24 5239 52 26
27/ 1263926392652
30 52 39 5239 5226
Pudng truyén xich chay dao khi tién ren
:___________6; ___________________ 3 B(ﬂ“ ([ﬁu
| i oo [T
: - e '—_ - L Cam
: ®200 [ S ——— I T
! |
# Vil # % A _ _{ _ _
| |
i e ® ]
} 2 m=2 l:l i
| [ xv 1 |
| | : |
| 11
} : v X1V ‘ i
|
- i |
: 39 |
: ( ! L 55 : g :
: } : 151 i |251 ll3sl ;71”]3 :
N=4,5Kw
L | . I i n = 1450 v/p # XVl xvi XV #) i
T } iii 45 3831 | |
| |
' w00\ wl) |
!_ ______________ _I'_ __________________________________ _|L ________________ JI
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II1.2.1.2.2. Cdc co cdu truyén din trong xich cit ren:

Hop chay dao mdy T616 dugc chia lam hai nhém

- Nhém cd s8 dung cd ciu banh ring di trugt (c6 modul m khéac nhau).
- Nhém gap bdi diing cd cdu Méan

il
s \ . . 11
Gidsutachon Z, =27, vaZ =7, thay vao trén ta c6: 1 =2; I;E;Z
111.2.1.2.3. Phwong trinh xich tién tron
27 39 52
24 39 26
55 i 2 32 24 251r214=8,
s\, zzti 52 26 0 =2 55
Ite nha % s
55 35 o 26 39 26 52 .38 x5=5
3555 Yz“ 5239 52 26 32713 n
ﬂ 26 39 26 39 26 52
36 oA A e A s

52 39 52 39 52 26
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L 5| L/l QT3

X |x|13

x| X I | I
N=4,5Kw # [ [ 25 [38 47%)
n=1450 v/p XvI Xviil Xviii

XI Px% :
© M

H. 1I-17. Co cdu an todn

Trén tryc tron XI ldp 10ng khong truc vit (1) ludn an khép véi banh vit Z45.
Mot dau tryc vit dn khép véi ly hop vau (2). Khi 1am viée binh thudng,luc 16 xo (3)
luon déy vién bi (4) ti sat vao mit con cua can gat (5), lam cho can gat luon day ly
hop vau (2) an khop an khép Z45. Khi qua tai,lyc Px s& thang luc 10 xo va day ly hop
vau (2) sang phai, dau nhon cua cang gat(5) s€ trugc 1én phia trén cua vién bi, tach
roi hai mit vau, xich chay dao bi cit dut. Dé 1ap lai xich truyén dong,ta dung tay gat
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(6) dé dua miii nhon cua can gat(5) vé vi tri cii. Vit (7) ¢ thé diéu chinh lyc cia 1o
x0, qua do6 diéu chinh lyc phong qua tai.

IV. CAC LOAI MAY TIEN KHAC
IV.1. MAY TIEN HOT LUNG

IV.1.1Nguyén ly hoat dong hét lung:

H. N8, So dé gia cong mdt sau dao phay.

Mit sau dao phay (bé mit cAn phdi gia cong hét lung) phdi 12 dudng cong
dé ta't cd moi géc do dudng kinfi-ban kinh dao va dudng ti€p tuyén tao thanh & moi
di€m trén dudng cong phai 1a gockhong ddi (a = const). Pudng cong c6 dit diém
dé 1a dudng cong logarity = A“®.

Pé€ thuc hién dudng cong logrit, chityén dong vong Q1 cia phoi va chuyén
dong tinh tién T clia dao khong thé 13 chuyén dong diéu. Do d6, két ciu mdy sé
phtc tap. Trén thuc t& nguoi ta thay dudng xodn logarit béng duong xodn arsimet
y = Ag. Goc o cua dudng arsimet tuy khong phai 14 hing s6, nhung vi chuyén dong
Q va T dé tao duong xoén arsimet 1 chuyén dong dicy

May hot lung cé hai logi:

- May hét lung don gian: loai nay khong c6 co cau chay dao doc tu dong, chi

dung hét lung dao phay dia.

- May hét lung van nang: cd co ciu vi sai, né c¢6 thé hdt lung bat cir loai dao

nao c6 ring thang va ring xoan.

a) Nguyén ly hot lung dao phay dia:

Dao phay dia modul trudc khi dem gia cong, da co dang nhu hinh trén:mat
truge da phay xong, mat sau chua gia cong, con 1a nhimg cung tron. Dé c6 thé cat
dugc duong xodn arsimet phoi phai thyc hién chuyen dong vong Q1 va dao phai
thuc hién chuyen dong tinh tien T dao cam diéu khién. Khi chi tiét quay mot
goc o, dao can thiét phai thyc hién mot hanh trinh kép T ( thuong hanh trinh lam

viéc la %ao va hanh trinh Iui dao %ao ). Khi dao thyc hién mot hanh trinh kép,

cam can quay 1 vong (néu cam c¢6 mot lan an dao). Néu cam c6 k lan an dao, cam
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\ 1 2 . 2 A .
can quay 7 bé thyc hién nhiing chuyén dong d6, may hét lung can phai c6 so

do két cau dong hoc nhu sau:

Chi tiét gia cong

\ o
T
ST P

L]
Q2
H1-]19. So do két cau dong hov hdt lung dao phay dia

<iV

O day khong castchuyén dong chay dao. Cau tao chuyén dong ctia may gom
c¢6 nhoém chuyén dong chap hanh Q1, T va chuyén dong phan d6 Q1.
b)Hét lung dao phay lan inh tru cé dwong ring xodn:

Khi hét lung nhimng loai dao phay c6 dudng rang xoan, ngoai viéc thyc hién
chuyen dong hot lung, dao hotlimg con phai thyc hién luong tién dao doc. Gitra
chuyén dong vong cua chi tiét gia cong va chuyen dong hot lung co m01 quan h¢
chat ché phy thuge vao s6 duong rangirén chi tiét gia cong. Ta xét mdi quan hé
giita s6 vong quay cua chi tiét gia cong%a ctia cam thuc hién chuyén dong hét
lung trong truong hop nhu sau:

i

A
v

D
t Duong rang 1 ‘

O

v e - .‘]\\\I f,j Q

T — _ =3 Tl JB!\ Il.f/ A \}

B i 2 — v 2
«—| TI1
H. I1-20. So dob dong hoc hét lung dao phay ldn tru T3
48
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Dé co thé hét lung rang xodn cua dao phay lan hinh try, may can thuc hién
chuyén dong vong Q, chuyen dong di vé T1T2 dé thuc hién hét lung va chuyén
dong T3 dé tao nén ring xodn cd budc ren 1a T. Chu trinh hot lung tir ring nay
sang rang khac, thi du tir rang 1 sang rang 2 dugc thuc hi¢n nhu sau:

- Daotinh tién T1 twong tng véi doan aa’

- Dao di dong doc T3 tuong tng v6i doan a’b’.

Téng hop hai chuyén dong nay dao di dugc ab’=aa’ + a’b’. Nhu thé dao chi di
dugc dén diém b’ ma chua dén diém ¢’ trén duong rang 2. Do d6, dao can phai di
thém mot doan b’c’ dé hoan thanh chu trinh hét lung mot rang. Cir chuyén tir
ring nay sang riang khac, dao diéu phai di thém mot doan b’c’ cho dén khi gia
cong toan bo cac ranh ring tuong ung véi do tién doc s, dao _phai di thém mot
doan dai be=Xb’c’. Nhu vay khi pho6i quay 1 vong, dao tinh tién mot budc s tir a
dén b, nhung chua tré vé dudng xoan cil, 1a diém c.. Do d6, n6 khong bao dam sy
phdi hop: khi phoi quay 1 vong, may gia cong xong Z riang,nghia 1a né khong

‘. . . Z : .
dam bao su phoi hop:phoi quay 1 vong — cam phai quay m vong. Vi thé ngoai

nhiing chuyén dong trén, may can phai thém mdt chuyén dong phu nira(thém
hodc bét) dédao c6 thé hot lung dén diém c. Chuyén dong phu do la chuyén
dong vi sai.D¢ thyc hién chuyén dong phu, két cau dong hoc ciia may dugc thuc

. 2 . . Z
hién nhu sau: Bé the hién :1 vong quay cua phoi —>;(1 i%) vong quay cua
cam, truyén dong dan dén eam chia 1am hai dia xich:
. . Z
- Mot xich phai dam bao : ['veng quay cua phdi — T vong quay cua cam (tc

1a h6t xong z ring). Pay 1a xich¢6,co cau diéu chinh ix
- Mot xich phai dam bao: 1 vong quay, cia phoi , tiec 1a 1 budc tién s cua dao—

Z Z
+2 0 +7}’ s6 vong quay phu thém €ia cam.Day 1a co cdu diéu chinh iy.

k'T

v

- |
N

I y l

H. 11-21. So' @0 két cAu dong hoc may hét lung van niing

ix [ 7] _cam
L
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IIL.12So db dpng mdy K96

25 35 25 18 el &4
v

Ol [ ]

H1-21.S0 dé dong mdy tién hot lung K96

1V .1.3 Cdc co ciu truyén dén .
Co cau thyc hién chuyén dong tinh tién cia may hot lung .
Trén ban (1) dit ban dao c6 thé quay tron{2). Do d6, dao tién co thé diéu chinh song
song hodc thang goc voi truc cua phdi . Cam. (3) dam bao cho ban (1) chuyén dong
tinh tién (hodc lui ) nhd chét (4) va 10 xo (5). Lo xo (5) ludn day ban dao thyc hién
chuyen dong lui. Chuyen dong cua cam (3) do cip-binh rang con truyén tir mot truc
khac dén. Cam c6 thé thay thé tiy theo do cao hét [ntig va hinh dang nhu hinh .
2

— ;

\
1/I//L'?\4\-I O@
L Z
—
=

H. II-2. Co cdu tinh tién dao hdt lung
Poan cong abc cuia cam thuc hién chuyén dong tién dao T, con doan cong cd
thuc chuyén dong i dao To. Pudng cong cta cam la dudng arsimet, dé cho chuyén
dong T c6 van tbc déu . Po nang h bﬁng v&i chiéu sau hét lung, va cam dugc ché tao
v6i nhitng 46 nang khac nhau dé co thé thay thé duoc.
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Pé giam van téc q cua truc cam, ngudi ta 1am nhiéu dudng cong cong tac
(hinh ¢) 1am c6 hai dudng cong tac, tirc 1a hanh trinh tién dao va Iui dao khi cam
quay mot vong. S6 duong cong cong tac ¢ thé 4.

Dé gia cong nhimg dao phay c6 ranh chira phoi A 16n, goc B clia cam can lam
16n hon. Do d6 ta c6 thé kéo dai thoi gian, giam bét luc chan dontg khi thay doi hanh
trinh mot cach dot ngdt.

Goc fco the tir 12 dén 450 va do nang cua cam h = 0,25 dén 30 mm. Néu nhu phoi
can gia cong z ring, va cam c6 k phan tién dao (tc 1a k dudong cong cong tac), thi
cong thirc diéu chinh dé hét lung dao phay dia modul phai dam bao: phdi quay mot

\ Z T
vong , cam quay % vong, tuc 1a :

.z
Iv.y =;V0ng cam

. z
lt =

k
iy ti sO truyén cdciu thay thé dé€ phit hop gitta k va z

IV.2. MAY TIEN REVOLVER.
IV.2.1. Nguyén ly hoat«dong .

M4y tién Revolve dung trong sdn xuit hang loat d€ gia cong san pham c6
dang tron xoay lam nhiéu cong& yiéc bing nhiéu dao khic nhau:dao tién, khoan,
taro, ban ren, doa vv... Tlly theo sin.phAm gia cong, khi diéu chinh m4y ta lip sin
trén mdy tit cd cdc dao can diing theo thit ty qui trinh cong nghé da dinh.

IV.2.2. So dd déng may Revolver 1M36
V.2.2. Céc c0 ciu truyén din .
a/ Ddu revolve.

PAiu revolve 12 c¢d ciu ldp dao, c6 truc song’song vdi truc chinh mdy. Dao
cit 1ap trén 18 (1) song song Vvdi truc quay, hoic lip trén dd g4 chuyén dung. SO vi
tri 14p dao c6 tir 6 dén 16 , thudng 1a 12 16. TAm cdc 10 Vi tri cao nhat dong tAim
véi truc chinh.

Fhiav s Tk B To el B
4 HIE VIEH .[i!n'./"-..-'__.*:-:_"f SIE P
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XIV t=10x39 XIX
| iy
L /jU
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4 = =] 1
26 = 1 46
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=~ 5] i8 s iL »
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ko™ <=% fo \ \2_ih T 18
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L N=14kW 7
{- 5= 1440vip
2144 4
C——————

H. H<23. So do dong mdy RevoveIM36

H. II-24. Cdc dang ddu Revonve

b/ Co cdu kep phéi thanh .
Khi gia cong xong chi tiét phoi thanh , co cidu kep phoi mé ra d€ dich chuyén phoi
thanh vé phia trudc , ti€p tuc gia cong chi ti€t khac. Truc chinh ctia mdy ngudi ta

13p co cau kep phdi thanh (hinh vé).

52
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H. 11-25. Co cdu kep phoi thanh

Mit trudc cda tru 1dp dau (1) c6 mit trong ti€p xtic véi mit cdn clia vau kep
dan hoi (2). Bénitrong truc chinh ¢ 1dp dng ti (3), mdt dau cha né ti vao vau kep
dan hdi. Phoi thantiduge dit trén Ong ti, tay gat (4) ddy con trugt (5) sang trdi, viu
ddy (6) s& dua dng t¥'sang phdi. Dudi tic dung clia mit con , vau kep dan hdi (2)
s& kep chit phoi. N&u u4, trinh ngudc lai, phdi duge ndi 16ng , co cau sé& diy phoi
phéng ra phia trudc, sau co'cau s& lam viéc trd lai.

IV.3. MAY TIEN PUNG

M4y tién ding 13 loai mdy cGdryc chinh dit thing ddng, trén cé 1dp ban
mdy quay tron va nhitng vau cip d€ co@dinh chi tiét gia cong. Dung dé gia cong
nhitng chi ti€t ngdn c6 dudng kinh 16n, hoae ahitng chi ti€t ¢6 hinh ddng khong doi
xing

Ngoai viéc gia cong cdc mit tru ,mit con iréng va cdn ngoii con cé thé gia
cong: xén mit, citren, khoan, khoét, doa.

IV.5. MAY TIEN CUT
Dung gia cong chi tiét 16n c6 dudng kinh trong khodng 300 -700 mm va

_ A asi o e o L
hon nita. Ti 1€ gitta dudng kinh va chiéu dai cua chi ti€t gia cong l1a 0.5<B <l1.

Thudng c6 hai loai mdy tién cut: loai bing mdy va thin mdy lién mot khoi
(gia cong chi ti€t nhé hon va dai), loai thin mdy va tru d& ban dao tdch rdi (gia
cong chi ti€t 16n va det).
Khuyét di€ém chinh ctia mdy tién cut 1a: g4 dit chi ti€t khé khin va ning suit
thap (vi chi ti€t quay xung quanh truc nim ngang, do trong lugng clia ban than lam
cho né ludn bi 1at nhao xudng) va do cling vitng kém.
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CHUONG III
MAY KHOAN - MAY DOA.

1. MAY KHOAN
I.1. Nguyén 1y chuyén ddng va két cAu dong hoc may khoan .

Thuc hién su két hgp giita chuyén dong quay tron va chuyén dong tinh ti€n cia
dao cit, hinh thanh bé mit gia cong, trong dé hia cong cdc bé mit tron xoay c6
dudng chudn 1 dudng tron dudng sinh 13 dudng thing, cong, giy khiic. Chli y&u
bé mit trong, né€u phdt trién thém d6 gd, dao c6 thé gia cdng cdc dang bé miit
khac.

L1.1. Nguyén ly cliwyén dong .

H. II1.1. Chuyén-dong tao hinh mdy khoan
Chuyén dong tao hinh :
- Chuyén dong chinh Ia chuyén dong quay tronetia miii khoan.

- Chuyén dong chay dao 12 chuyén dong tinh tién ctia miii khoan theo
phuong thing ding ).
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I.1.2. So do két céu dpng hoc mdy khoan

H. 1I1.2. 5¢do két cdu dong hoc mdy khoan

1.2 . Cong dung va phan loai
L1.2.1. Cong dung .

M4y khoan 13 mdy cit kim loai ding d&%ia cong cdc bé mit tron xoay , cOng
nghé chinh 12 gia cong cdc chi ti€t dang 16 . Ngoai ra con ding dé khoét ,doa , cit
ren bang tard, hodc gia cong bé mit cé tiét dién nho, thang goc hodc cling chiéu truc
v6i 16 khoan.

H. II1.3. Khoan 16 thiing va khéng thiing H. [11.4. Doa [0 thang va 1o con
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W &= Y

H. IIL.5. Cdc kiéu la 16

H. I11.6. Cdc loai dung cu khoét va doa

1.2. 2. Phdn loai :
Mady khoan ban.
Mgdy khoan ding.
M4y khoan cin.
M4y khoan nhiéu truc
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l . o
H. I11.7. Mdy khoan diing H. 1L.8. Mdy Khoan Ban ~ H. 111.9.Mdy Khoan Di¢n Cam tay

Ei

H. I11.10. Mdy khoan nhiéu truc

H. III.11. Méy khoan can
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1.2.3. Cdc co phdn va chi tiét mdy khoan

N % DPiu mdy
Bang dieu khién p<y- .
o &% Dong co

Cir hanh trinh P . [':i" Tay quay dau khoan

Tay quay truc chinh
. Hop chay dao

Ban may

Dbong co bom
nudc

H. II1.12. Cdc by phdn co bdn mdy khoan

1.3. MAY KHOAN DUNG 2A150

1.3.1.Pac tinh ky thuat
- Duong kinh 16n nhit cda 16 gia cong : @ 50 mm.
- S& cap van tdc truc chinh : Z = 12.
- S6 vong quay truc chinh : n = 32 = 1400 v/ph.
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- Luong chay dao: S =0,125 + 2,64 mm/vg.
- Cong sudt dong cd chinh : N =7 KW.

1.3.2.S0 6 dong may khoan 2A150.

2173
—oUe

L

| | N=7KW
n = 1400v/p

So @6 dong may khoan difng 2A150

I .3.2.1.Phuong trinh co bdn xich toc do

ndc ’iV = ntco
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Phutong trinh xich téc do

23
60

30
n, (1400v/p)2173 [ 33 ) 29

50 61
43 47\
F173 \ 43 | 50 @’
21 /4
72 \np
61

=Ny

40

36
47

Puong truyén xich téc do

1.3.2.2.Phuong trinh xich chay dao

36 Ldong L nx4x12=5,
53 60

DPuong truyéen xich chay dao

1.3.3.3.Cdc co ciu truyén din trong mdy khoan 2A150

H. I11.13. Két cdu truc chinh mdy khoan

Két cau truc chinh may khoan

Dé c6 thé dam bao thuc hién chuyén dong vong va chuyén dong thing, két
c4u tryc chinh may khoan dimg nhu sau
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Chuyén dong tron cua truc chinh duoc truyén tr hop tdc d6 dén bac co ranh
then khép v6i phan then hoa (1) cua truc chinh . Chuyén dong chay dao duoc thuc
hién tr tryc chinh , qua hdp chay dao dén co ciu banh rang — thanh ring. Thanh ring
duogc 1ap trén bac (3). Bac nay két hop véi truc chinh cung di dong theo chiéu truc ,
thyc hién chuyén dong chay dao.Dé can bang trong luong truc chinh, nguoi ta ding
dbi trong qua day xich (4) .

4. MAY KHOAN CAN 2B56

DPé€ khic phuc nhuge diém clia mdy khoan din. Khi kich thudc chi tiét c6
khdi lugng ning va d6 vuon dai clia dau khoan khong dat kha ning gia cong,
cho nén ngudi ta thi€t k&€ mdy khoan c6 d6 vuon dai clia dai ctia hop dau khoan
di diéu chinh di dong phit hgp véi diéu kién gia cong, ngoai ra hop dau khoan
con xoay theo ba phuong.

L4.1. Piic tinh K§ thuat

- Pudng kink‘l6 khoan 16n nhat :50 mm.

- TAm véi clia tipe chinh : 375 + 2095 mm.

- Luong di dong thing ding ctia truc chinh : 350 mm.
- Lugng di dong thans“diing clia xa ngang : 940 mm.
- SO vong quay truc chinhe o = 55 = 1140 v/p.

- Lugng chay dao: S =0,15%.1.,2 mm/v.
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1.4.2. Cac bo phan cd ban

H. III.14. Mdy khoan cdn
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5 - Hop toc do.

1.4.3.So' @0 dong may khoan cin 2B56.

F
N = 1,3KW
v 40 3 r;lhlﬁ;
3 48 v A
_ |
I
16 5
=D5ZKW
N=032K % - — oL
_‘ m = 13b ST 9/ 1
2 40
2 .
|
2 60

tay quay 2

tay quayd

So @6 dong may khoan can 2B56

1.4.3.1. Phuong trinh co bdn xich toc do

ndc olv = ntco
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Phuong trinh xich toc dé

33 22 43

ng (1440v/p)2s =N
33 36 43

57

1.4.3.2. Phuong trinh xich chay dao
19 29
29

31 18 . 221
Ivte a1 10 deongganﬁ.B = S4(mm/vong)

40
32 18

Phuong trink xich diéu chinh @6 cao ctia can

Nac, %2 %2 = S¢a, (mm/phit) (theo phuong ding)

Ngoai ra con ¢6 mot dong co N = 0,52 KW truyén dong truc vit, banh vit 2 x

60 dén co cau vitme visai (d€ kep hoic thio.nong xiét).

I. 4.3.3.3.Cdc co ciu truyén din trong mdy khodaw'cin .
a. Két cdu cia tay quay nhanh

thanh rang 5= Tav quav 3
thanh rdng | /E_ y quay
o
e S N
L —- - = Tay quay 2
—S=XI —.7 —
XI1I - N\
I3b  13a IROZalREN
é Ly hgp
Z=60
H. II1.15. Co cdu chay dao nhanh
74
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- Péng ly hop (gat tay quay 3 vao phia trong = chuyén dong truyén tir truc vit
= bdnh vit 1/60 dén ly hgp = truc XII va co ciu banh ridng va thanh ring
13a = thuc hi€n chay dao ty dong.

- M4 ly hop bing cdch kéo tay quay 3 ra phia ngoai quay tay quay 3 quanh
tam truc XI, XII d€ thyc hién chay dao nhanh biing tay.

- Néu tay quay 2 chuyén dong truyén sang truc XI = co ciu banh ring 13b =
1am cho hop truc chinh dich chuyén doc theo can.

b. Co cau an toan.

722

4 A H. LI i )
IR T .111.16.Co cdu an toan

Dé phong qua tai, trén truc VIII ¢ hfig.chay dao ngudi ta ding co cdu an toan.
Phan dudi ciia banh ring Z22 16ng khong {#én truc VIIL Phan (1) ciia ly hop vau
lap trén cudi truc VIIL Phan (2) ly hop vandiuot bang then ¢ phia trong hinh
chudng. Bau ¢6 vAu phan (2) nbi lién véi phan (1) nho vién bi (3). Phan duéi
ctia chi tiét (2) dugc tao thanh ring trong, co th¢ 3n khop véi banh rang (4) lap
chit trén truc cia tay quay (I). Do do, chi tiét (2) dn kligp voi chi tiét (1) va banh
rang (4). Chi tiét (2) di dong nho tay gat c6 10 xo (5).

Khi lam viéc binh thudng, tay gat 16 xo (5) ddy phan (2) an khép vé6i phan
(1) cua ly hop vau, cac vién bi (3) s& hoat dong.

Khi qua tai luc cit s& thing luc 10 xo (6), hai phin cta hop ly vau truot 1én
nhau. Phin (2) trugt vé phia dudi, 10 xo (6) ddy phan (2) dn khép véi banh ring
(4), xich chay dao sé bi cit dut.

Khi banh ring (4) dn khop banh ring trong ctia phan (2), ta c6 thé thuc hién
chay dao cham béng tay nho tay quay (I).
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CHUONG IV
MAY PHAY

I. NGUYENLY VA SO DO KET CAU PONG HQC
I.1. Nguyén ly

Thuc hién chuyén dong xoay tron ctia dao phay 13 chuyén dong chinh va két
hdp chuyén dong thing hinh thanh chuyén dong chay dao. Cic chuyén dong niy
phdi hop véi nhau hinh thanh chuyén dong tao hinh. Chuyén dong xoay tron hinh
thanh chuyén dong chinh, tao nén van tdc cit. Chuyén dong thing cia bian mdy
hay 12 chuyén dong cla chi ti€t hinh thanh chuyén dong chay dao, tao nén budc
ti€n s (mm/ ring hoic mm/vong), Chuyén dong tinh ti€n cta chi tiét theo ba
phuong doc, phiradig ngang, hodc thang dimg. Qua trinh phay dugc thé hién bang cc
chuyén dong tao hinh, phuong phap gia cong, ngoii ra con con phu thudc vao hinh
ddng dao cit, phuong o0& dit gitta chi tiét va dao.

1.2.So d6 két cau dong hoc:

[:';'-.
b Uv‘x %j
N i é f{“ f S
N dc2 ?’ I{_I:umw
N t s
L) | =h,

H. IV.1. So dob két cdu déng hoc mdy phay
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1. CONG DUNG VA PHAN LOAI
I1.1. Cong dung :

M4y phay c¢6 pham vi sit dung rat 16n, diing d€ gia cong cdc bé mit phing,
céc mit tru tron xoay, cdc mit dinh hinh, cdc bé mit dic biét...

Cong nghé gia cong céc chi tiét:
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H. IV.2. Cdc phuong phdp phay va chuyén dong 106 hinh

I1.2 . Phan loai
Vé& mit két ciu
*» MaAy phay ding.
% Mady phay ngang.
V& miit tinh ning
- May phay van nang :
% May phay ngang van nang.
» Mady phay ditng van ndng.
- May phay chuyén dung :
Mady phay ranh then.
* May phay ren vit.
* Mady phay chép hinh.
Mady phay ldn rang.

L)

D3

X/
°e

DS

DS

X/
°e
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- Mdy phay chuyén mén héa

V& mit diéu khién
+ Cd khi
% K§ thuitso ...

- Vé miit cong dung
¢ Mady phay ranh then hoa
*+ MaAy phay ren vitvan nang
% May phay chép hinh.

o,

* Mady phay banh rang

H. IV.3. May phay diung
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H. IV.4. Mdyphay givong

Chi tiét

H. 1V.5. May phay chép hinh
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I1.3. Cac b) phin cd ban

Tay quay xa Truc chinh Gia do
o 4L
Tay quay hop sb B; )
an may

Séng truot

£+« Gat ban ngang

-’ -
: > 1.9 Gat ban d
Du xich ban doc . 6 1 at ban doc
¢ 3 ~ h * i e : \ "
b \ N el ¢
N . [ Bom nhét
l &, N A\

\L ‘_\ AN

|

Niép ta dién
Tay quay ban ding
Tay gat
ban dung
Khoa ban dung
Hop chay dao . Hop didu chinh téc do
¢ may Chay dao
: ~
Bulong 2 Truc dao Dao Z . Bulong kep xa 178 f;-.' Buldng moc
gid dg AL ' ong can = [, con
Z / W 2
A
8Bac 1ot

H. IV.6. Cdc bd phdn co bdn ciia mdy phay
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III. MAY PHAY NGANG VAN NANG P82
IIL.1. Pic tinh ky thuat

_ Kich thuéc ctia ban mdy : 320 x 1250.

_ 18 cép vong quay truc chinh :n =30+ 1500 v/f.

_ 18 cap lugng chay dao doc va ngang  : sq, = 23.5 + 1800 mm/f.
_ Cong suat dong cd dién chinh *Ng=7 kw.

I11.2.So d6 két cAu dong hoc:

LD—

L1
DC1 .

i
Ay
Pc, Ban dao
g )_Q_;M

H. IV.7. So dd két cditdone hoc mdv phav

I11.3. So d6 ddng ciia mAy phay-yan ning P82

N &

I11.3.1.Phuong trinh xich toc do

Nge « Iy = Ny

ndcl(144OV/p)
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Pudng truyén xich téc do

VIII

N s

— 11 N=17kw

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

4 BT < 1

[

6

111.3.2. Phuong trinh xich chay dao

111.3.2.1. Phwong trinh xich chay dao S,
Chuyén dong chay dao & may phay chd yé&u la lugng di dong clia ban

e

may.
May P82 c6 18 lugng chay dao doc va ngang tu 23,5 + 1180 mm/f.
Pudng truyén xich chay dao S
18 24
L, 40 L3d(’)ng2_2£6 =S,
26 20 40 .38 18 33 34
ng.,(1420v/p) — = L, d6ng trdi —
44 68 13 18 40 35 33 33L dong 37 6 =5
12 . 2l e =5,
27/ 2L 45 40 40 L.mé 37 33
33 18 18
2 1.d6ne =26 =
3716 Mg 0=
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Pudng truyén xich chay dao

I N=Tkw |
n =1440v/f

19
[ ]‘ y I )

| I 26

n =1420v/f

111.3.2.2. Xich chay dao nhanh

26 44 57 Symhank

Ngy — + — - — L, déng phdi { S nhanh
©yq 57 43 2 OONEP "

S ,nhanh
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II1.3.3.Cdc co ciu truyén din

Co cau hiéu chinh khe hg¢ vitme : Khe ho

..mw’//////f 37 >
E B \(\V{ f ——_%\@é %

%%4 El—
SN & 0

a 7 5 3 4 2 1
H. IV.8. Co cdu hiéu chinh khe hé vitme

1 — ban trugtagang. 5 — truc vit rong.
2 — dai dc. 6 — dai dc.

3 — dai 6¢ phu. 7 — bac.

4 — vitme.

Trén ban truot ngang (1¥:ngoai dai dc chinh (2) con cé dai d¢ phu (3).
Dé thuc hién chuyén dong doc ctiiarhan may, vitme (4) vira quay trong dai bc
(2) vira quay trong ren cia truc vit rong (5) c¢6 ren & bén ngoai ghép véi dai dc
phu (3). Pé ren trong truc vit rong (5)%p sat véi ren cua vitme (4), ddu mut
bén trai cta vit rong c6 x& ranh doc. Dung dai ¢ (6) di dong bac (7) s& ép mit
con 1am cho ren ctia truc vit rong bo sat vao ren;ciia vitme.

Khi vitme quay theo chiéu miii tén, mat tr4i cta cac ren vitme s& ti sat
vao ren cua dai ¢ (2) va vitme sé di dong sang phai..Cuing lac,truc vit réng s&
bi xé dich vé phia bén trai ép khit vao mat cua ren‘vitme. Do d6 khi phay
thudn céc vong ren cia dai dc (2) s& ngan can su chuyen vi cia vitme vé bén
phai.
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IV. PAU PHAN PO

IV.1.Cong dung

Pau chia d6 13 phu ting quan trong cua cic may phay ma dac biét la cac may
phay van nang, n6 mo rong kha nang cong ngh¢ cua cac may Ién rat nhiéu.
- Dung dé ga truc cua chi tiét gia cong dudi mot goc can thiét so voi ban may.
Quay chi tiét theo chu ky quanh truc ciia n6 mot goc nhit dinh (chia thanh
cac phén bang nhau hoic khong bf‘mg nhau)
- Dung dau chia do khi ché tao cac dung cu cit (dao phay, dao doa, dao khoét)
- Quay lién tuc chi tiét khi gia cong rinh xodn dc hodc ring xodn cta banh
rang.

IV.2.Phan loai

Dau chia d§ co6 cac loai sau day:
1. Pau phdn do cé dia chia

2. Pdu phén dokhong cé dia chia
DPAau phan d6 c6 did.chia va khong c6 dia chia. Thuc hién cdc phuong phap cong
nghé sau: :
a) Chia do truc tiép
b) Chia d6 gian ti€p
c¢) Chia vi sai
d) Chia ranh xodn

Tay quay Mg joc Miii tam Vit Volang

Mui tam

Cén him

H. IV.9. Pau chia do truc tiéb
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24 H. IV.10. Pau phdn d¢ cé dia chia

1: volang; 2:than; 3: nong; 4: miii tam vat; 5: dai dckhod; 6: Thanh d3 chi tiét;
7: Truc chinh ; 8:dia chia do truc ti€p; 9: than d&; 10: than truc phan do ; 11:chét
kep; 12: du xich; 13: tay quay; 14:vit khéa ; 15: kéo chia 15; 18: vong dém ; 19: nép
day; 20: dé ngang: 21 : mili tam; 22: vit him; 23: dé gia d& tam; 24: u dong

IV.3.PHUONG PHAP PHAN PO
1.V.3.1.PAu phén d¢ c6'dia chia

So db dong diu phan do cia dau phan d van nang co6 dia chia do:

H.1V.11. So db dong ddu phin do cé dia chia
IV.3.1.1.Phwong phdp phin dg truc tiép

Véi phuong phép nay, dia chia dugce ga tryc ti€p vao truc chinh. tic 13 xich truyén
dong gitra truc vit va banh vit can dugc cét dut. Chuyén dong cia dia chia truc ti€p
vao chi tiét gia céng, nén goi 1a chia truc ti€p . SO 16 trong mdt vong cua dia chia
thuong dung cho phuong phap nay 1a 24. B¢ chinh xac cia phuong phap nay c6 thé
dat + 0.5pum trén chu vi.
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1V.3.1.2. Phdn d¢ gidn tiép

Truc ¢hinh Banh vit

Truc vit

H. IV.12. Nguyén Iy ddu phédn d¢ cé dia chia, chia gidn tiép

m .
H. IV.13. Bdu phdn dé cé dia chia
So do dong phén d} gidn ti€p H. IV. %550 dé dong ddu phan dé

Phuong phip phan do gidn tié€p,la su truyén dong cua'fay quay thong qua sy dn
khép ctia truc vit va banh vit dé€n truc chinh

. 1
ntq.llo e =ntc= —
Z

0 VA

Goi % =N, N 1a dic tinh cd clia dau phan do

A — S6 khodng caAn quay trong mot 1an phan do.

B — S6 khodng trén mdt vong 16 cia dia phan do.
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iy — Ty s0 truyén c6 dinh (thudng i; = 1).

K va Z 12 s6 ddu m&i truc vit va s6 ring clia banh vit.

Z — SO phan can chia ctia chi tiét.

N — Pic tinh cda dau phan dd (thuong N = 40; 60; 90;120.

Cic gia tri cia B trén dia chia hai mit :
Mit 1 : 24, 25, 28, 30, 34, 37, 38, 39, 41, 42, 43.
Mit 2 : 46,47, 49, 50, 53, 54, 57, 58, 59, 62, 66.
Vi du 1: Tinh todn diu phan d6 c6 dia chia véi N = 40, d€ phan chi tiét

thanh Z = 72.
& e @, '?_“ﬁ
1 A o
) ' : ¢
S e . Me/a %Qe}’

H. IV.15. Phitang phdp phdan 16 trén dia chia
A N 2 5 30
ntq_—:—:———:a_ —_
B Z 7299 54
MJi 1an phan dd phdi quay 30 16 trén Hang 16 54.(khong ké 16 dang cim
chot).

Vi du 2 : Tinh todn dau phan d6 c6 dia chia (\N'= 40) d€ phan Z = 32.

A N 40 5 .
Ng=—=—=—=—=1vong + —
B Z 32 4 28
Viy mdi 1an quay tay quay 1 vong va thém
716 trén hang 16 28.

H. IV.16.B6 tri 16 trén dia chia
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1V.3.1.3. Phdn do vi sai

H. IV.17. B& tri bdnh rdng thay
thé trén dau phdn dé vi sai

H.IV.18. So d6 dong hoc ddau phan do kh.i‘cbhia Vi sai

Trong truong hop khong thé chon duogc dia chia c6 s6 16 thich hop dé phan d6
gian tiép. Nguoi ta phal tién hanh phan do vi sai, tirc 1a chon gia dinh mét sé 7’
tuong duong v6i Z sao cho: ng = N/ Z, = A/B thich hgp v6l1 dia phan d6 c6 vong 16
B. Nhur vy sé& gay ra sai s6, sy bu vao sai so*1a nbi duong truyén tir truc chinh xudng
tay quay va dia chia .

Vi¢c phan do vi sai dugc chia thanh hai budc:

Budc 1 : Chon ty s6 Zy ~ Z va tién hanh phan do véi Z,
A N

Ng=—=—-.

B Z

X

Butéc 2 : Tinh todn bo banh ring thay th& d€ bu trir sai s khi phan do véi Z,.
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Sai so khi phan do véi Z 1a :

N N 1 1
Aty =t = = N[E?)'

Phuong trinh truyén dong dé bu trir sai s& A :

1 a c. N N

— =i = A=

Zbd zZ Z
SN B/ N R PR
b d zZ Z ]

Vi du : Tinh todn dau phan do c6 dia chia véi N = 40 ;Z = 63.
Buoc 1 : chonZ, = 62
Do d6: n, :E=ﬂ.

7. 62

MJi 1an phan dé quay tay quay qua 40 16 clia hang 16 62 trén dia phan do,
sO ring cdc banh rifg thay thé sé 1a :

BMO,'CZ:itt=£‘£:N l—i =40 l_ﬁ :_ﬂ
b d 4 62 62

Khong chon dugc banh ring thay.thé véi Z, = 62, vay :
ChonZ, =64 = n, zlzﬂ.
Z 64
MJi 1an phan dd quay tay quay qua 40 10 ttén hang 16 64 clia dia phan do,
sO ring cdc banh ring thay thé :

_Ni1-Z :40(1_§]:ﬂ:10><4:5_0.£
z 64) 64 8x8 40 60

= a=50,b=40,c=30,d=060.
Diéu kién théamin a=b=c=d; a+b>c+(15+20)
Khi Z,> 7’ chiéu quay ciia tay quay va dia phan do nhu nhau.

Khi Zx < Z’x chiéu quay clia dia phan d6 quay ngudc chiéu kim dong hd,
phdi thém mot banh ring trung gian Z, d€ phit hop véi chiéu quay
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1V.3.1.4. Phin d¢ phay rianh xodn

vitme

H. IV.19.B# tri bdnh rdng thay thé trén dau phdn do, khi chia ranh xodn

Céc banh riang Z=50,:72-50,, Z=40 1a nhiing banh riang c6 dinh luén duogc lip
trong chac, con cac banh rang Z1, Z2, Z3, Z4 1a nhiing banh ring thay thé.

So dé dong phéan dé phay rdanh xodn

H. IV.20. So db déng ddu phdn dé phay ranh xodn
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Phuong trinh truyén dong khi phay rianh xoin :

Z, d, b
1 vong phodi =% -4, i, iy —-—-1, =1,
K ¢ q

Véi ty : budc ren truc vitme.

2 s A 7 7ZD
t, : BuGc xoan cén cat, (t, = —).

1gp

Budge dUdng
xodn 6c¢

/d

H. IV.21. So db hinh thanh dwong xodn éc

Vi du : Tinh toin du phan d6 c6 dia chia d€ gia c().ng ‘bdnh ring xodn c6 B =
25°,7 =64,D =80 mm, N =40, t,=6.

Gidi :
(=2 = "0 539 < 540mm.
tgff  tg25

@ Gt g0 6 _240_4 32

1 = —_— =

N T s e
N _40_ 1 6
n, = —=l-=1—.
Z 36 9 54
Vay mdi 1an phian do6 tay quay phdi quay 1 vong va thém 6 16 clia hang 15
54 trén dia phan do.
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IV.3.3 DAu phan d khong c6 dia chia
Dau phan d¢ co dia chia va khong co dia chia khac nhau :
- Pau phan dokhéng c6 dia, co bo banh ring thay thé, thay cho dia chia tai
vi tri tay quay trén dau phan do . 7
- BO truyén vi sai lam nhiém vu vi sai khi thuc hién chuyén dong vi sai

1V.3.3.1.Phan dj don gian

H. IV.22. So d6 dong ddu phén do khong co dia chia, chia don gidn

Phuong trinh truyén dong khi phan do don gian':

a, b, ¢, d: SO ring cla cdc banh ring thay thé.
iys :TY s6 truyén clia cd ciu vi sai.
Trong phan d6 don gidn banh rang Z; ding yén, iy = 2.

ny : SO vong quay chin clia tay quay. (Thudng chon ntq = 1vong chin)

. _ac N N Z,
I, =——= — = vO1 =—
b d Zn,, 2Zn, K
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1V.3.3.2.Phédn d¢ vi sai
S¢ do dong dau phian d6 trong trudng hgp phan dé vi sai

H. IV.23. So db dong diu-phdn do khong cé dia chia, chia vi sai

Budc 1 : Chon Z, ~ Z va tinh (odn banh ring thay th€ a, b, ¢, d, ta cé :
. a c N
ly =>7"—>= £
b d 2Zn,
Budc 2 : Tinh todn ay, by, ¢y, d; bl trir sai sé khi phan d6 Z,, tinh sai s6 A

khi phan do véi Z,
_1 b
AR

Phuong trinh truyén dong dé bu trir cho sai s6 A :

Zx<Z =i, >0 canbénh ring trung gian.
Zx>7 =i, <0 khong cin banh ring trung gian...
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IV.3.3.3. Phén dp phay ranh xodn

Phuong trinh truyén dong khi phay ranh xoin :

Z, 7 &, b
lvgt/c -=2.j . =222 20 Sl Ly =)
2 Z] Z4 Cl Cl]
Z
3itt—a—c—=—0't—x=N£.
v di K l »
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CHUONG V
MAY GIA CONG BANH RANG

H. V.1. Cdc dang bdnh rdang gia cong
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Phéi hop cac chuyén dong tao hinh co dudng tron va duong thing dé gia
cong cac bé mat phuc tap cua banh rang

1. CAC PHUONG PHAP GIA CONG BANH RANG
C6 hai phuong phédp gia cong banh ring.

I.1. Phuong phap dinh hinh

7
/ 3

71
H. V.2. Phuong phdp phay dinh hinh don gidn

La phuong phap ma canh ciia ludi cét tring voi dudng sinh chi tiét gia cong.

Dé gia cong bing phuong phdp dinh hinh can ¢6 :

- Mdy phay van ning.
- PAu phin d6 c6 dia chia hodc khong c6 dia chia.
- Dao phay modul c6 hai loai : + Dao phay ngén modul.
+ Dao phay dia modul.
106
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Vé nguyén tic khi gia cong banh ring c6 modul m s6 ring Z cAn phai
¢6 1 dao phay riéng. Nhung vi diéu kién ché tao khé khin nén nguoi ta

ché tao theo bo va chip nhan co sai s6 vé bién dang ring

Dao phay dugc tiéu chuin hod thanh hai bo :

Bo 8 : gdm c6 8 dao dugc ky hiéu 1,2, ..., 8.

Bo 15 : gdm 15 dao dugc ky hiéu 1, 1%, 2, 2%, 8.

S6 liéu dao 1 1%2 2 2V5 3 RY%) 4
B6 8 ; So rang 12+15 14+16 17+20 21+25
B6 15 S6 rang | 12 13 14 15+16 | 17+18 | 1920 |21+22
S6 liéu dao
40%) 5 5Va 6 62 7 V2
B6 8 26+34 35+54 55+134
Bo6 15 23+25 126+29 | 3034 | 35+41 | 42+54 | 55+80 |81+134

Uu diém :

+ Khong can phai c6 mdy phay chuyén dung.

+ Dao phay modul dugc ché t1¢ d& dang.

Nhuoc diém :

+ D0 chinh xdc thap (c6 sai s6 do biéf.dang clia dao, do phan do).

+ Ning suit thap.
+ S8 lugng dao phay modul rat 16n.

— Chu y€u gia cong badnh ring trong sdn xuit'den chiéc.

1.2. Phuong phap bao hinh: La phuong phdp gia cong banh ring nhic lai sy dn
khép gitta banh rang — thanh rang hodc giita banh rang — banh rang.
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H. V4. Nguyén [y giti ¢cong bao hinh

a. Dua vao nguyén ly dan khdp bdnh rdng - thanh rdng: trong d6 thanh ring dong
vai trd 12 dao = két cAu mdy phic tap vicong kénh.

Thay dao ¢6 dang thanh ring bang dao ¢é.dang truc vit goi 12 dao phay lin
truc vit = mdy phay ldn rang.
Mady phay ldn rdng c6 cdc chuyén dong tao hinh
- Chuyén dong chinh : chuyén dong quay cta dao.n,.
- Chuyén dong bao hinh : chuyén dong quay clia plidi n,.
M&i quan hé giita chuyén dong quay cta dao va phdi.

% vong dao = 1 vong phoi.
z
X kK . A
1 vong dao = — vong phoi.
z

Chuyén dong chay dao 13 chuyén dong chay dao ding (dao s& chuyén dong
tinh ti€n theo phuong thing ding)

b. Dua vao nguyén ly thit hai
Nguyén ly dan khop banh rang — bdanh rdang.
Khi duong kinh chia rdng 16n so véi thanh rdng, dao c6 dang thanh ring sé
dugc thay bing dao c¢6 dang bdnh ring, dao c¢6 dang banh ring goi la dao xoc =
mdy Xoc rang.
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+ Chuyén d6ng chinh 13 chuyén dong tinh ti€n thu hdi clia dao xoc ny.
+ Chuyén dong bao hinh : gébm chuyén dong quay ctia dao ng va chuyén
dong quay ctia phdi véi mdi quan hé.
| 1 A
— vong dao = — vong phoi.
Z, z,
z4 8O ring clia dao xoc.
z, sO rdng can cit cda phoi.
1 vong dao = ;—d vong phoi.
p
Chuyén dong chay dao hudng kinh : 1a chuyén dong tinh tién clia ban mdy
mang phdi theo phuong huéng kinh nhiim gia cong hét chiéu cao ring (h).
h =2,25 m. (v6i m 1a Modul cla banhring gia cong)
So sdnh hai loai mdy phay ldn rdng va mdy xoc rdng
M4y phay lin ring dugc st dung rong rdi hon vi c6 ning suit, do chinh xdc
cao.
Tuy nhién mdyoxoc ring dudc st dung d€ gia cong trong cic trudng hgp ma
mdy phay lin ring kliéng thé thuc hién dudc: gia cong banh ring bic, gia cong
béanh ring trong.

II. MAY PHAY LAN RANG

I1.1.Nguyén ly gia cong lan rang:

May lan rang la may gia cong banktzang theo phuong phap bao hinh, 1dp lai
chuyén dong ciia banh ring va thanh ring tong d6 mot déng vai tro 13 dao, mot
déng vai tro 12 phdi sy 4n khép ndy 1a sy dn khdp cudng bit. Nhung theo nguyén
ly ndy sé& giy ra cdc tr§ ngai sau

1- Chuyén dong chinh dé gia cong cd 1a chuyén.ddng tinh ti€n khit hdi, vi

vay khi chuyén sang thi€t may, chuyén dong Khir hdi khé cé thé hién
céc cd ciu nguyén 1y mdy, bén canh d6 céc thong sd phit hop vdi cdc
diéu kién kich thu6c gia cong khé dat yéu cau dé ra.

2- Chuyén dong khit hdi 1am thdi gia phu gia ting, ning suit gidm.

3- Cic thong sd vé so ring, modul din dén chiéu dai dao cit thay d6i cho

nén khé ché tao dao.

Tir d6 nguyén 1y gia cong banh ring dudc thay d6i bing phuong phap in khép
badnh vit va truc vit bi€n chuyén domg kht hdi hitu han thanh chuyén dong quay
tron v han cida truc vit, mot déng vai tro 1a phoi mot déng vai tro 1a dao, su dn
khdp ndy la sy dn khép cudng bic .

109

http:www.thuvienspkt.edii. v

Th T Tirrm o B e b e Kir rhatr TE EA
Thie vign Truweong BH S pham Ky thudt TP.H




So d6 nguyén 1y gia cong bang phwong phap bao hinh

Dao

Chi tiét

Chi
tict

H. V.5.Chuyén dong tao hinh gia céng bdnh rdng bdng phuong phdp bao hinh
11.1.1. Gia coéng bdnh rdng tru ring thang
Céc chuyén dong tao hinh gém :
+ Chuyén dong quay clia dao ny.

+ Chuyén dong quay clia phdi n,,.
+ Chuyén dong chay dao ding Se.

M6i quan hé giita dao va phdi khi gia cong :
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X k. A
1 vong dao = — vong phoi.
z
Véi cdc banh ring c6 m < 3 c6 thé gia cong trong mdt 1an.
Vi cac banh rang c6 m > 3 chia thanh cdc budc gia cong tho va tinh.

D€ didm bao 1udi dao phay ludn tring véi huéng clia rinh ring ta phdi quay
truc dao mot géc a. bang géc nang cia dao.

11.1.2. Gia cong bdnh rdng tru rang xodn

Cdc chuyén dong tao hinh
Ns
N2

e

=

H. V.6.Cdc chuyén dong tao hinh gia cénzirén mdy phay ldn rdng

+ Chuyén d6ng chinh chuyén 1a dong quay clia‘tao n;
+ Chuyén dong bao hinh 12 chuyén dong quay Cha chi tiét n, va chuyén
dong dao phay n;.
+ Chuyén dong chay dao ding S; (12 chuyén dong ctia dao theo phucng
thang diing).
+ Chuyén ddng vi sai 1a chuyén dong quay thém hoic bdt di cia phoi tao
ra dudng xodn ns.
Chuyén dong nay do co ciu vi sai thuc hién goi 12 chuyén dong vi sai.
Chuyé&n dong vi sai phai ddm bio
1 vong phéi = + f% vong dao.
z : SO ring can gia cong.
k : S6 diu mdi ctia dao.
S; : Lugng chay dao ding.
T : Bu6c xodn.
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sin

T

Céc diéu chinh cin thiét khi gia cdng banh ring xoin

H. V.7. Piéu chin hde.dao cdt phit hop véi géc xodn (G/)
- Diéu chinh géc quiy chia truc daoy = B + ail
DA4u (-) néu chiéuein clia dao va banh ring gia cong cling chiéu.
DAu (+) néu chiéu xodn ctia dao va banh ring gia cong ngudc chiéu.
- Piéu chinh khodng cdch A giiia dudng tim dao va phdi dé ddm bao chiéu
caordang h (h =2,25 mm).

I1.1.3.Gia cdng banh vit

H. V.8.Chuyén dong tao hinh gia cdng bdnh vit

+ Chuyén d6ng chinh 1a chuyén ddng quay ctia dao ng.
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+ Chuyén d6ng bao hinh (chuyén dong phan do) 12 chuyén dong quay ctia phoi.
1 vong dao = K vong phoi.
z

+ Chuyén dong chay dao huéng kinh S, 12 chuyén dong tinh ti€n cda ban
mday mang phoi theo phuong huéng kinh.

Phuong phap chay dao huéng kinh c6 wu di€m ning suit cao song dao mon
khong déu, vi vdy ngudi ta c6 thé dung phudng phédp chay dao ti€p tuyén .

Chay dao ti€p tuyén 1a chuyén dong tinh tié€n clia dao theo phuong doc truc
ti€p tuyé&n vdi banh vit cin gia cong, tit ca ring clia dao déu hoat dong = lugng
mon déu nhung ning suit thap.

I1.2. MAY PHAY LAN RANG 5E32

I1.2.1.So d6 két¢in dong hoc

DC

Phoi I

18
Dao
ix
VS
iy
N

H.V.9. Sodé két cdu dong hoc mdy phay ldn rdng 5SE32
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I1.2.2. So @6 dong

25
4
|
— 1t _
ST AN

1410/ 1\ 1440 vip

11.2.2.1. Phuong trinh co bdn xich toc do

ndc . lV = ntco

+ Xich tdc do thuc hién chuyén dong quay ctia dao ng.

$126 32 35 . 25 25 25 18

ng(1440) —— —-—- - — =n, (vong/ph).
ol )¢240 48 35 " 25 25 25 7y - e (vone/p)
= iV:n—d.

126
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11.2.2.2. Phwong trinh xich bao hinh

1vong dao = K vong phoi.
z

. 72 25 25 25 46 | e
lvongdao—— - —-—-—-1-—- .- — = — vong phoi
18 25 25 25 46 f 96
. 24k
=i, =——
Z €
f
.. € 54
Véi r =1= rre Khi gia cong chi tiét c6 Z<160
Véi A 1 :ﬁ . Khi gia cong chi tiét c6 Z>160
f 2 72

11.2.2.3. Phwong trinh xich chay dao doc truc
1 vong phéi= S, (mm/vong)

lvgph01%i EEEii t, =S,; trong do6 t,= 10 mm
1 24 ° 36 1946 20 30 ~

s: _S
10°¢

11.2.2.4. Phwong trinh xich chay dad doc truc
1 vong phéi= S, (mm/ voug)

9% 2 . 4519 16 4 2 2056
1 vg phoi i — t, =S4;
1 24 36 19 16 20 20 25 30

trong do6 t,= 10mm

5
1= g Sn

11.2.2.5. Phwong trinh xich chay dao doc truc

Xich chay dao doc truc

Thuc hién chuyén dong tinh ti€n cia dao theo phuong doc truc khi gia cong
banh vit bing phuong phdp chay dao tiép tuyén.

Khong dung co cdu vi sai

lvgphoi = 1S, vong dao (quay thém hodc bét di).
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2 . 45191 1
1 /ph% — |S~—5-—9~—6-3—5-—-27z=St (mm/vph).
1 24 ° 36 19 16 35 50

=i = S
2
Diing co cdu vi sai
Ivgphdi = 7-m-z vong dao.

i, e 2 1 i, 36 19 16 35 50

y

I1.2.2.6. Phwong trinh xich chay dao cit ranh xodn

Khi cdt rdnh xoan nwudi ta khong cho biét bude xoan T ma cho goc nghiéng B cia
rang , ta c6 moi quan e nhu sau:
t .m
CosB=—= ->mg =
ty  mmg cos
T = JL.cotgP = JI.z.m  .cotgf}
Zz.cotgfB  z.rm

=T= =
cos sin
ma i, —i.c—1=i2
b, d, KT

o .4 C 7.95775.si

cong thue diéu chinh i, =—+.—- = 195775 5inj
b, d, m.k

D4u — khi huéng xo0dn caa dao va phdi ciing chiéu

D#u + khi hudng xodn cta dao va phoi nguoc chiéu.
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III. MAY XQC RANG

II1.1. Nguyén ly gia cong xoc rang

Nguyén 1y xoc riang 13 nhic lal s¢ an khép cua banh rang va banh rang mot
dong vai tro 1a dao mot dong vai trd 1a phdi sy an khép nay 1a su an khdp cudng buc

Céc chuyén dong ciia nguyén 1y gia cong bao hinh bang phuong phap xoc ring
- T3 chuyén dong chinh , hinh thanh vén téc cit
- QI va Q2 chuyén dong bao hinh
- T4 (Sk) chuyén dong chay dao huéng kinh
- Ngoai ra may con ¢ chuyén dong nhuong dao.

1> q,
\(SJT,.

%

D\

Chi tiét

H. V.10. Nguyén Iy va chuyén dong xoc rdng bao hinh

117



I11.2.1. So’ d6 két cAu dong hoc

4

H. V.11. So do ké cdu déng hoc mdy xoc 514
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I11.2.2. So' d6 dong

dia cd
chdt léch
tAm

m=325

| N=05KW

n = 1440v/p

II1.2.2.1. Phwong trinh xich toc d¢

+ Phudng trinh ¢d bdn xich t6¢ do:

Ngc - Iy = N¢c.
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+ Phuong trinh xich téc do :

22
88
29

ng ¢100-0,985- 81 ) _ n, (htk/ph).
37
73
46
64

125htk | ph
178htk | ph
253htk | ph’
359htk | ph

Dé€ lya chotesd hanh trinh kép clia dao xoc, can tinh s& hanh trinh kép cin
thi€t theo cong thiic:
1000v

n=

(hiklph) (V6iL =b + c).

L — Chiéu dai ctia hanhifinh kép.

b — Bé day ctia phoi.

¢ — Khoang vugt qua cta dao:

v — Van t6c cit phu thudc vao médul va vat liéu clia banh ring gia cong.

1I1.2.2.2. Phuong trinh xich bao hinh

. zZ; N
1 vong dao = =< vong phoi.
z
P

e 1903030 a4 ¢ 1z,

1 30 30 b, d, 240 z
= Cong thifc diéu chinh chac phan d6 :
B G gy

b d z

P

P

1I1.2.2.3. Phuong trinh xich chay dao hwong kinh

+ Phuong trinh xich chay dao hudng kinh

1vz(11)-§&~ﬁ-i-3f=S(mm/hzk).

28 b, 48 40 40

T — d0 ning cla cam.
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Trong mdy 514, cam thuc hién lugng chay dao huéng kinh, khi xich phan do
quay no % vong, tuc la 90°, v6i cam c6 do nang h=19,2, thi:
19,2-360°
= Cong thiic diéu chinh chac chay dao huéng kinh :
a, S

b, 0.048°

Céc banh ring thay th€ trén mdy 514 thuc hién chay dao hudng kinh S =
0,024; 0.048; 0.096.

1I1.2.2.4. Phwong trinh xich nhwong dao:

T =

Khi dao xgc thuc hién xong hanh trinh thuan (hanh trinh cét) dao xoc di 1én
phoi va dao phai tach roi nhau mot khoang tir 3 + 5 mm dé tranh cham nhau. Xich
truyén dong thyc hién nhiém vu nay goi la xich nhuong dao. N6 duogc thuc hi¢n tu
cam lap trén truc II cam nay tiép xtc voi con ldn 6 gan v6i khung. Khi cam quay,
khung di dong true XIV 1én xudng lam cho dia bién 8 lip trén truc XVI quay tron.
Truc XVII lap léchtam trén dia bién 8 s& mang ban may lip phoi chuyén dong ra
vao tuong Ung voi cachanh trinh cia dao xoc.

I11.2.3. Co ciu truyén dén

Co cau dieéu khién hanh trinh va dicu khién dao xoc

51 52 31 30 53 54 5%
—

H. V.11.Co cdu diéu khién hanh trinh dao xoc

Muon diéu chinh d¢ 16n hanh trinh dao xoc (phy thudc vao chiéu dai ring gia cong)
dl‘ll’lgWCO’ 1€ van 51 diéu chinh d6 léc}} tam cua chot 53 trén dia bién 31 hanh trinh
chuyén dong cua thanh rang 29 thay doi.

Muén diéu chinh vi tri cua truc dao doc ta van vit 57 diéu chinh vi tri an khép dau
tién cua thanh rang 29 véi banh rang 26 quay truc 11 gitr cho vi tri truc dao can thiét.
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CHUONG VI
MAY MAI
I. NGUYEN LY CHUYEN PONG VA SO PO KET CAU PONG
HOC
I.1.Nguyén Iy chuyén déng
Trén tit ca cac loai may mai, chuyén dong chinh v 1a chqyén dong vong cua da
mai tinh bang [ m/s]. Chuyén dong chay dao trén may mai rat khac nhau phu thudc

vao tinh chat cta ting loai may.
1.2.So do ket cau dong hoc

is2 ._

H. VI.1.S0 dé két ctu.dong hoc mdy mai

IL.LPHAN LOAI
May mai gdm céc loai sau day:

II.1.MAY MAI TRON NGOAI

—

H. VI.2. Mdy mai tron ngoai
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I1.1.1.May mai tron ngoai cé tam

H. VI.3. Mdy mai tron ngoai

Mat da mai

Pa mai

Chi tiét
H. VI.4.Nguyén Iy va chuyén dong mdy mai tron ngodi

Pa mai

H. VL5. Cdc dang bé mdt mai tron ngoadi
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H. V1.6. Cdc phuong phdp mai trén mdy mai tron ngodi

I1.1.2.M4y mai tron ngoai vo tam

H. VL7. Mdy mai vé tdm
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& Chi tiét

&,
N,
% Goc nghiéng =0
Chiéu quay o Nk
¥ Pa mai \
i ' 2= ~ ...
2= 4 4 P4 mai

P4 dan

Thanh d&

H. VI.8. Mdy va phuong phdp mai vé tam
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H. VL.9. Nguyén Iy chuyén dong mai vo tam

Nguyén ly mai v0 tam

ba mai (1) hink tru, co tbc d6 v1=30+60 m/s.Banh din 2 co dang hinh yén ngua
(hyperboloide) quay 1 toc do v2= 10+ 50m/phut. Chi tiét s6 3 quay tron voi van
tdc v. Thanh d& 4, mansdan 5 giit cho chi tiét truot doc.

Banh dan khong c64dc dung mai chi tiét. N6 c6 nhiém vu 1am cho phéi quay
tron nho lyc ma sat gitra hai mat da. Lyc ma sat can phai 16n hon luc cit (h¢ s6 ma
sat ciia da dan trén thép khoang 0,6). Thanh d& c6 thé thay d6i va diéu chinh dugc
tly theo vat liéu cua chi tiét gia codg, thanh d& lam bang nhimng vat liéu khac nhau.
Néu phoi 1a thép hodc kim loai , thanfi'dd can 1a thép chong mon hodc thép hop kim
ctimg. Pé giam rung dong bé mit ty cua thanh d& dit nghiéng vé phia d4 dAn mot goc
ttr 30+40° va dé tranh ket, chi tiét gia cong ean dat cao hon dudng ndi lién hai tim
da mot khoang h=(0.15+0.25)d nhung khong g 10-12 mm (d: dudng kinh chi tiét
gia cong).

Goc o co anh huong dén do 16n lwong chiay dao.Khi mai tho ldy tri sb
0=1.5+6, khi mai tinh 0=0.5+1.5"

I1.2. MAY MAI TRON TRONG

H. VI.10. Mdy mai tron trong
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11.2.1.May mai tron trong cwong burc

ROTATION

Chiéu an dao dac

7

H. VI.11. Nguyén Iy va chuyén dong mdy mai tron trong
I1.2.2. Mdy mai tron trong vo tim

b4 mai ngoai p—

Pamai trong  Chi tiét

H. VI.12. Nguyén Iy va chuyén dong mdy mai tron trong vé tém
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IL.3. MAY MAI PHANG
I1.3.1. May mai phang da mai chu vi

=

H. VI.13. Mdy mai phdng
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I1.3.2. May mai phing di mai mit dau

H.VI.14. Nguyén Iy va chuyén dong mdy mai mdt dau
I1.3.3. May mai phang ban may chuyén déng doc

~ A J N
Chiivén domo ds mai

Chuyén dong bén‘ a
Chi tiét

o Chuyéfy dong \
Ban tu ban may

H. VI.15. Ban mdy chuyén dong doc
I1.3.4. May mai phang ban may xoay tron

e A I3 N e
Chuvén done da mai

Chi tiét

DPa mai

Chuyén dong ban may  Ban tir Chiéu quay Ban tir

H. VI.16. Ban mdy chuyén dong tron 129
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III. MAY MAI TRON NGOAI 3A150

IIL.1. Tinh nang ky thuat

-Pudng kinh va chiéu dai 16n nhét ciia phoéi ®100%180 mm
-Puong kinh d4 mai : ®230*300 mm
-Géc quay 16n nhit ciia ban may : 10°

I11.2. So' @6 dong may

ANl K
D40 Ny b

#0 P pi3s

H. VI.18. So db dong mdy mai troniigodi 3A150

I11.3.CAC CO CAU TRUYEN PONG

Co céu cong tac xilanh-piston:

Trang thai him: Dau cao 4p dan vao ca hai buéng cua xi lanh,ban may
dang chuyen dong s¢ ham tre thi tai vi tri can thiét. Khi d6 ta gat tay gat cua
van truot diéu khién tir dong 9 dé dudng dau cao ap n01 tur bom 6 qua van doi
chiéu 7 & theo 2 nga.mot vao xi lanh 8§, mot vao van 9 r0i trd vé van dao chiéu
7 vao budng trai xi lanh.

Trang thai qua tai (hay khi bom dau di 1am viéc nhung dau khong dan vao
co cau cong tac):ta gat tay gat cua van diéu khién 9 cho duodng dau cao ap tu
bom 6 vao van 9 ndi vao bé dau.Khi may qué tai diu qua van an toan 11 vé bé.
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g U
H. VI.19. Co cdu ddo chiéu hé thong thliy luc

IV. MAY MAI PHANG 3E711B
IV.1. Tinh niang ky thuat

May mai phing fmay dung dé gia cong tinh ciing nhu thé cac mit phing bang
mat tru hodc mat dau cua da mai.

-Kich thugc ban may : 200 x 630

-Chuyén dong cua ban may-doc : s1=2+35m/p

-Chuyén dong ctuia ban may ngang : 82=0.01+-1.5 m/p

-Kich thudc may : 2700 x 1775 x 1910 mm
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IV.2. So @6 déng may mai phiang 3E711B

——

bl
[ =k |

= |
R | — "|

K=1 ‘t 11 _ |

— N | f=5mm t=6mm
px RGP P
I_I_j\ o | D90
10 ?—E__l'? |_| K=1
g 1k SRR =T IR
Rasi) Ingan! o ] |
11 I |

o | o B ) Gy 1T

100 L/ [

[

24

So d6 dong may mai phiang 37118
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VL. NGUYEN LY LAM VIEC CUA CAC MAY MAI KHAC

VI.1. May Mai Then Hoa

H. VI.20. Nguyén Iy va chuyén dong mdy mai then hoa

Phuong phap mai dong thoi day rinh va mat bén ciia then. V&i phuong phap nay,
may phai co co ciu chép hinh dé sira d4. Phuong phap mai ba da né c6 do chinh xac
va nang suat kénihon nhung wu diém co thé ding nhiéu loai da khac nhau dé mai
day rdnh va mat béna ciing c6 thé mai riéng 16 ddy va 2 mat bén nhung ning suit
thap va phai chinh lai may. khi mai mit bén sang day ranh.

Chuyén dong chinh v ¢fia ¢4 mai thuc hién tir dong co chinh qua co cdu puli dai
truyén.

Chuyén dong chay dao doc{a.chuyén dong thang di vé ctia ban may duoc thuc
hién v cap bang hé thong dau ép.

Chuyén dong chay dao dung cua dd mai co thé thuc hién bang tay hodc tu
dong.Khi chay bang tay thi ta ding tay quay quay truc vitme c6 dinh trén ban truot
ding.

Chuyén dong phan do: Dé dam bao d6 phan rinh chinh xac, may dung co cu
phan d6 dic biét lap trong u trude cta ban may.

VI.1.2.MAY MAI DUNG CU CAT

P4 mai Da mai Thanh dd

Thanh do

H. VI.21. Nguyén Iy va chuyén déng mdy mai dung cu cdt
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Dao P4 mai

Dao

H. VI.22. Cdc kiéu gd ddt mai cdc logi dung cu cdt

Ban may lap phoi hodc u may co thé quay di nhitng goc do khac nhau dé mai cac
géc vy, a, A, ¢ cua dao cat.
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VI.3. MAY MAI TINH XAC

7. [
N | 4 '
3] - 2
7
2] AL 1 I
T Nl 4 Ll
L \ || . 6
N NITH
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‘W
|
8 §ii 5
-1

H. VI.23. Nguyén Iy va chuy&idong mdy mai tinh xdc

Dung gia cong céac 16 c6 do chinh xac cativa do bong cao nhur 16 bldc xilanh, so
mi xilanh.13 xilanh.. ..may co thé stra lai sai s6 v&'do con, 6 van 13.

P4 mai c¢6 két cAu : Thanh mai sé 4 (gdm nhidu thanh ) kep vao ddu mai duogc
diéu chinh hudng tu dong do hai con 2 va 5 lap ren6i truc 3. Sau hanh trinh 1én
xudng cua ddu mai,truc 3 quay, con 2 va 5 tién gan lai qua chdt 1 1am cho thanh mai
4 1 ra ludn ap sat vao bé mat mai.

May c6 két cdu nhu may khoan dtng, dong co dién 3 truyén chuyén dong cho
dau mai 2, ddu mai 1én xudng do hé thong dau ép dit trong than may 1.4 va 7 1a truc
khdng ché hanh trinh, tay gat 8 diéu khién hé théng thuy luc.
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CHUYEN DONG HOC TRONG
MAY CAT KIM LOAI

( M4y chuyén dong thang )






