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LOT NOI PAU

Nguyén ly may 1a mén hoc thudc nhém k¥ thuét co so, 1a mot mac xich
quan trong lién két giita cac mdn khoa hoc co ban va ky thuat chuyén
nganh. Mén hoc nay gilp cung cap nhiing kién thic co ban vé may, tir d6
c6 thé van dung dé nghién cttu cac mdn hoc khac nhu: chi tiét may, may cat
kim loai, may ndng nghiép, may ché bién .... Cung véi dé 1a nhiing kién
thire co s& cho ngudi hoc vé nguyén ly cau tao, dong hoc, dong luc hoc cua
co cdu va may; nhitng van dé co ban trong thiét ké chi tiét may; tinh toan,
thiét ké, kiém nghiém cac chi tiét may hoac b phan may théng dung don
gian. M6n hoc c6 su gan két chat ché gita ly thuyét vai thuc nghiém 1a khau
ndi gitra phan bdi dudng kién thac khoa hoc co ban vai boi dudng kién thirc
chuy&n mén. Tir d6 ta c6 dugc nén kién thicc vimg vang dé co thé lam tot
cdng viéc cua minh.



CHUONG 1. BO TRUYEN DONG PAI
TOM TAT LY THUYET
1.1 Nguyén li lam viéc

Truyén dong dai 13 truyén dong ma st gian tiép, truyén chuyén dong
va co nang (tai trong) nho ma sat gitra dai voi cac banh dai gitra 2
truc kha xa nhau.
1.2 Phan loai bo truyén dong dai
* Phan loai theo vat liéu ché tao day dai: Pai vai cao su, dai vai, dai
da, dai len.
* Phan loai theo hinh dang mit cit diy dai: Dai det, dai hinh thang,
dai hinh lugc, dai tron. dai rang.
1.3 Théng s6 hinh hoc
- Khoang cach truc: a (mm)
- Puong kinh banh dan va banh bi dan: d1, d2 (mm)
- Chiéu dai hinh hoc cta dai: L (khong tinh d¢én do véng, mm)
- G6c nghiéng cia mdi nhanh dai so voi duong tam b truyén: p/2
- GOc 6m cta dai 1én banh dan va banh bi dan: al, a2
1.4Chiéu dai day dai
Chiéu dai tinh toan: Ly

A — A2
+ Quay Cl]ng Chléu I—tt= Za + ;T[ (dZ + dl) + (d2451)
A 2
+ Quay trai chiéu: : Ly= 2a + ;“ n %

Chiéu dau thuc té:
+ Pai det : L= Ly + (100+-400mm)
+ Pai thang : L chon chiéu dai 16n hon Ly



Chiéu dai L dai thang chon theo day s tiéu chuan sau : 400, 450, 500, 560,
630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500,
2800, 3150,3550, 4000, 5000, 6300, 7100, 8000, 9000, 10000, 11200,
12500, 14000, 16000, 18000...

- Tisé truyén la ti sé giira toc d6 quay caa banh dan va banh bi dan
ni _ uz
u=-—==
no, Uuq

1.5 Khoang cach truc chinh xac (dai thang)

k +Vk2 - 8A2
Acx = (mm)

(dz_dq)
2

A_

(mm)
1.5.1G6¢c Om dai
a = 180° — 57 x{2=11 ()

= 180° — 57 2D
a

(d9)

hay a=m- M(rad)

d1(u 1)

= (rad)
1.5.2 Van toc

m(dyXnq)
60000

Trén banh dan : v = —2—2(m/s)

m(dyXny)

Trén banh bidan: v =
60000

——=—(m/s)

Trong dé

d1, d2: Puong kinh banh dai dan va bi dan (mm)
n1, n2: sé vong quay banh dai dan va bi dan (vong/pht)

1.5.3 Hé s6 truot



Do sy trugt dan hoi gitta dai va banh dai nén vi>Vv, va giira ching co moi
lién hé:

V2 =Vi(1- &)

trong 46 & la day sb truot twong ddi

€ =0,01+0,02

1.5.4 CAc luc tac dung Ién bo truyén dong dai

N 2T 1000P
- Lucvong F: Fi=—=
dq 1%

Trong d6 : Ft: luc vong co ich (N)
P: cong suat (kW)

V: van toc vong ctia banh dai (m/s)
T1: moment xoan trén truc(Nmm)

1.5.5Luc trén cac nhanh dai
Bo qua luc li tam
- Luec trén nhanh cang : F1 = Fo+0,5F(N)
- Luec trén nhanh chung : F2=F-0,5F(N)
Fola luc cing di ban dau

1.5.6 Luc tac dung 1én truc
Fr=2Fo.Sin( 01/2)(N)
oy tinh bang do
-Khi bo truyén khdng c6 bd phan cing dai : F=3F.Sin( a1/2)(N)
- Piéu kién dé khong xay ra hién tuong trot tron:
+ D6i voi dai det :
fa1
Fox 250

+Fv

+ Poi voi dai thang :



Goi F 1a hé s6 ma sat thay thé ta thay f=f vao (1) sau d6 tinh £ xong, tinh
hé s6 ma sat f theo cong thirc f=f'Sin£

Bai 3. (2,0 diém)
Cho bo trugen dai det c6 cong suat P1 = 10kW; s6 vong quay banh
dan = =940 vong/phut;

3/ sO truyén u=2,5; duong kinh banh dan d;=200mm, lyc cing ban
au Fo= 8OON va khoang cach

truc a=1500mm. Bo qua hién tugng truot tron va luc cang phu Fy.
Hay x4c dinh:
a. Goc 0m dai, chiéu dai tinh toan Ltt va chiéu dai can thiét L cua day dai
c6 tinh @én néi dai. (1,0 diém)

b. Hé s6 ma sat toi thiéu giita ddy dai va banh dai dé khong xay ra hién
tuong truot tron(1,0 di€m)

Bai lam
34) ta c6: u = 2% => d = ud; = 2,5.200 = 500mm
1

2
Chiéu dai tinh toan: Ly= 2a + —(dz + d;) + (d2=d1)” al)

- 2
= 2.1500 + = (200 + 500) + “—2C

4a
= 4114,5(mm)
Chiéu dai thuc té: L= Ly+(100 =~ 400mm)
Vay chon L=4300mm
3b) tach : a=m- Z=t) = 5007200 _ 5 g4 1aq)

a 1500
Van the v = W) _ m2009%0) _ g g /q)
60000 60000
-Lyc vong :Fy =22 = 22550 = 1020,4(N)

- biéu kién dé khdng xay ra hién tuong truot tron
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Frefalyq
2 efaz_q

FOZ + Fv V(,)’l FV:0 (€))
F efalpq
2 efaz_4q

Fo=

1020.4 ef29441
800> S Fzeig =>f =0,11

Vay chon h¢ s6 ma sat toi thiéu dé khong xay ra hién tugng truot tron la:

fmin:O,ll

CHUONG 2. BO TRUYEN BPONG XICH
TOM TAT LY THUYET
2.1. Phén loai
< Theo cong dung: xich tai, xich truyén déng va xich kéo
2.2. Nguyén ly hoat dong

Lam viéc theo nguyén 1y dn khép. Tai trong duogc truyén di nhd vao an khop cua cac
mat Xich véi cac rang dia xich.

Truyén chuyén dong va moment xoan giira 2 truc kha xa nhau.
< Cau tao
Gom 2 dia xich: dia xich dan, dia xich bi dan va day xich.
Ngoai ra bo truyén con c6 thém bo phan cang xich, b phan boi tron va che chan,
2.3 Duong kinh vong chia dia xich

, ~ P P.z
Xich dan : d1:5' e

in— T
Z]




, C O P P.z
Xich bi dan: dzzs_ T

in— T
z2

2.4. S6 rang dia xich
S6 rang dia dan tra theo bang
Trong tinh toan thiét ké chon : Z;=29-2u

u:ti sb truyén

2.5. S6 mat xich: X
- Chon so bd khoang cach truc theo cong thirc a=(30+50).p.

(22-21)° Dc

, p, 2a 1
Sémat xich: X ==—+=(z1+22)+
Pc 2 21 a

2.6. Khoang céch truc chinh xac

- Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xac nhu sau:

2 _ 2
a=0,25p, Kx - Zhg \/x—) + &l gz a) )] (mm)

- Pé bo truyén xich lam viéc c6 dd ching binh thuong, ta giam khoang cach truc a
mot khoang Aa=(0,002+0,004)a.

= ac)(:a' Aa
2.7 THONG SO HINH HOC CUA BO TRUYEN XiCH

mdn _ nzp. (m/s)

2.7.1Vantéc:v = =
60.100 60000

n: s6 vong quay dia xich(vong/phut)

p.: budc xich(mm)

Td{n N1z1D
1= 1741 — 141 C(m/S)
60.100 60000

— md,n,; _ n1ZZPC(m/S)
60.100 60000

10



2.7.2 Ty s6 truyén

] Z3
Uu=—=—
np Z1

n, n, s6 vong quay cua dia dan va bi dan
Z17> : s6 rang cua dia xich dan va bi dan
1000p,

3. Lucvong : F=

4. Lyc tac dung 18n 6 truc

Fr=Kmn.Ft

Ft: Luc vong

Km: hé sb trong luong xich

Km=1,15 bo truyén xich nam ngang hozc khi géc nghiéng <40°
Km=1 bo truyén thang dung.

Buéc 1. Tinh todn cac hé sé diéu kién si dung xich theo cong thzc:

K = Ko X Ka X Kge X Kp X K¢ X Ky

Z 25, . 1 . ,
K,= =% = =—(hé s rang dia xich)
Z1 Z1

Kn= %(hé sb vong quay, gia tri no tra bang 4.3)
1
Ky : hé sb xét dén s6 day xich x, néu x=1,2,3,4 thi Kx=1:1,7:2,5;3

Buéc 2: tinh cdng suit tinh toan P;theo cong thirc

_ kxkzkn
P= = Pis<[p]
X

Tim [P] tra bang 4.3
te [P] => Pc

CHUONG 3. BO TRUYEN BONG PONG BANH RANG
11



TOM TAT LY THUYET
3.1M6 dun rang
m: banh rang try ring thang
Mp:banh rang try rang nghién
Me:banh rang con
3.2 Ti sb truyén dong caa cap banh ring an khudp

_ W1 nq Y4
Up=—=—= %=
w7 np Z1

z,: sO rang ctia banh dan

Z,: 6 rang ctia banh bi dan

3.3 Ti s6 truyén dong cua hé banh ring thuong
W, _ Ny

U= —=
wn Nn

3.4 Thong s6 hinh hoc bo truyén banh ring tru ring thang

- Budc rang trén dudng kinh vong chia t: ky hiéu t (mm), bang budc cua
thanh rang.

- M6 dun m: M6 dun cua rang banh rang, ky hi¢u 1a m, don vi do 1a mm.
Céac banh

rang ¢ cung md dun s€ an khdp duoc vai nhau. Gia tri cia mo dun m
duoc lay theo day so

tiéu chuan, dé han ché sb luong dao gia cong banh rang sir dyng trong
thuc té.

m =t/ 7 gi tri m duoc tiéu chuan hoa theo cac day so sau:

Déy 1:1; 1,25; 1,5; 2; 2,5; 3; 4; 5; 6; 8; 10; 12; 16, 20; 25

Day 2: 1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11; 14, 18; 22
Uu tién chon day 1

12



- S6 rang banh nhé Z3: nén chon Z; > 17 dé tranh cat chan ring.
- S6 rang banh 16n Zy: xac dinh tir ti s6 truyén rang.

3.4.1 duong kinh vong chia (d)mm

Banh rang tru rang théng: d=mZ, di= mZy, do= mZ,

mnz . _MpZy | _MnpZp
cosB ' cosB ' cosP

Béanh rang tru rang nghién: d=

Trong d6 B: goc nghién rang 8° < B < 20°

Banh rang chit V: 30° < B < 40°
3.4.2 Khoang cach truc
*Banh ring tru ring thang:

di+d m(z1+z,) _ , .-
a= 12 2 = 12 22 (an khudp ngoai)

d;—d _
="t = m(z12 ZZ)(én khuép trong)

*Banh rang tru rang nghién(aw)

d1+d2 m(Zl-l'Zz)

a,, = = (an khudp ngoai
w 2 2cosf \ p g )
a, = 4% _ mnm) khudp trong)
w 2 2cosf \
ni 22

*Tisd truyén: u = — =
na 21

Z,: 6 banh rang dan
Z,: $6 banh ring bi dan
3.5 Luc tac dung 1én banh ring tru ring thiang

3.5.1 luc vong : Ft

13



Diém dat tai vi tri an khop
- Chiéu nguoc chiéu chuyén dong caa

banh rang

AT Lam 2T 2T 2T.
- BQ lon: Fu=Fp-= =2 1
dq d, mzq

T,: 12 momen xoan trén banh dan(Nmm)

m: modun rang(mm)

Z1 :S6 riang banh dan

3.5.2 lyc hudng tam: F,

- Diém dat tai vi tri an khép

- Chiéu huéng vao tdm banh ring

- Gia tri: F=Fr= Futg a

3.6 Luc tac dung 1én banh rang tru rang nghién
3.6.1 luc doc truc: F,

- Piém dit tai vi tri an khop
- Chiéu huéng vao mit rang lam viéc

- Giatri: Fai= Fao= Futg 5

3.6.2 Luc hudng tam : Fy
- Biém dit tai vi tri an khép

- Chiéu huéng vao tam banh ring

_F tana

- Gia tri: Fu= Fr

B cosf

14



3.6.3 Lucvong : Fu
- Piém dit tai vi tri an khép

- Chiéu nguoc chiéu chuyén dong caa banh ring

Al 2T 2T 2T cos
- Do lon: Fu= Fp= t="2=21 B
dq d; mpZq

3.7 Luc tac dung 1én banh ring con thang

3.7.1 Luc vong: Fu

- Futac dung Ién truc dan I, lyc Ft2 tac dung Ién tryc II.

- biém dit: vi tri an khop

- Phuong cua Ft1 va Ft2 tring véi duong tiép tuyén chung cua hai vong
lan. Chi€u cua

Ft1 nguoc véi chiéu quay nl, chiéu cia Ft2 clng véi chiéu quay n2.

- Giatri : Fu= Fp=-2t

dm1

3.7.2 Luc hudng tam :F,
- Piém dit: vi tri an khép

- Phuong chiéu: Frl tac dung Ién truc I, vudng goc vai truc I va hudng vé
phia truc I.

Luc hudng tdm Fr2 vudng gdc véi truc IT va huéng vé phia truc 11
- Gia tri: Fi= Futg acosd; Fro= Fitg acosd,
3.7.3 Luc doc truc : F,

- Biém dit: vi tri an khop
15



- Phuong chiéu: Fal tc dung Ién truc I, song song véi truc . Lyc doc truc
Fa2 song song

véi truc 11. Chiéu cua luc Fal huéng vé day 1on cua banh dan, chiéu cua
Fa2 luén luon hudng

vé phia day 16n cua banh bi dan.
- Gia tri: Fa1= Fro= Futg asind; Fao= Fri= Futg acosd;

Bai 2. (2,25 diém)

Cho bd truyén banh rang tru rang nghiéng tiéu chuanan khop ngoai
nhu hinh bén truyén mé men xoanT1=100000Nmm co6 khoang cach
truc aw=400mm, sérang Z1=35 rang, Z>=105 rang, goc an khop 0=20°,
cac banh rang khong dich chinh. Xac dinh:

a. Modun phap mn va goc nghiéng rang p? (1 diém)
b. Luc tac dung (phan tich va tinh gia tri luc) 1€n cap
banh rang trén da cho. (1,25 diém)

Bai lam




2a Mo dun va goc nghién rang

_ mn(zl + Zz)

Tacé: a, =
W 2cosp
mn(z1+2z3) m,(105+35)
=> cosf = =
b 2a,, 2.400

Diéu kién goc nghién rang: 8° < f < 20°

= Cos8Y > Cosp = Cos20°

m, (105 + 35)
<=> (Cos8" > 2400 > Cos20

s C0s8°2.400 N C0s20°2.400
(105+35) — ™~ (105+ 35)

<=>65=>m, =53

Vay chon m,=5,5

~5,5(105 + 35)

=> 400
2cosf
- _ 55(105+35) 0.9625
=>cosh=""0
=> cosp = 15,7°
2b) gia tri cac luc
) Bé 160 |u’C V(\)ﬂg : Ft1: Ft2= 2T cosf _ 2.100000.cos (15,7) _ 1000,2N
MnZy 5,5.35
A2 , A, _ _ tana tan20
- B0 16N luc hudng tm: Fri= Frz_Ftl(cosﬁ) = 1000,2(C0515‘7) = 378,1N

- Do 16n luc huéng tim: Fa= Fao= Futg 8 = 1000,2. (tanl5,7) = 281,1N

Bai 1. (2,5 diém)

Cho hé théng truyén dong nhu hinh bén duédi, cho biét s6 vong quay
dong co 1a ng.=1480

17



V(‘)ng/énhﬁt. S rang cac banh rang: Z1=25, Z,=70, Z3=20, Z4=65,
Z5=25, Zg=50, ti sO truyén cta

bd truyén xich ux=2,5. Xac dinh:

a. Nguyén ly lam vigc cua bo truyén va xac dinh chiéu quay cua

thung tron. (0,75 di€ém)

15: Ii)sé truyén chung cta hé thong va s6 vong quay thung tron (0,75
1em

c. Phuong va chiéu cac lyc tac dung 1én cac banh rang. (1,0 diém)

Bai lam

Bai 4. (3,25 diém)
Cho truc trung gian chiu lyc tac dung nhu hinh, ta thay truc béng dam
stic bén tinh dinh
bén dudi véi phan luc tai hai gbi gia dinh nhu hinh. Cho gia tri cac
18



luc nhu sau: Fr1=1000N,

Fu=2000N, F,=1200N, F=3000 N, Ma>=100000N.mm, moment
xoan T=200000Nmm duoc

truyén tir banh ring 1 sang banh ring 2.

a. Viét phuong trinh can béng va tinh phan luc tai géi A, B. (1,0
diém)

b. V& biéu d6 moment xoan udn va tinh gia tri moment My va My tai
C, D. (1,25 diem)

c. Tinh moment tuong duong va duong kinh truc tai D khi

[6] = 90Mpa. (1,0 diém)

Bai lam
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- Pt momen qua A:
YAy = 150F,; — Mg, + 350F,, — 500Rp,,
= 150.1000 — 100000 + 350.1200 — 500Rg,,
=> Rpy, = 940N
- Pt can bang momen theo phuong x:
ZFy = —Rypy + Fr1 + 2 — Rpy,
= —Ry, + 1000 + 1200 — 940
=> =Ry, = 1260
- Pt can bang luc theo phuong ngang
2 A, = 150F;; — 350F;, + 500Rg,
= 150.2000 — 350.3000 + 500Rp,
=> Rp, = 1500N
- Pt cAn bang momen theo phuong x chon chiéu dwong huéng xudng:
2 Fy = Rax — Frg + Fra — Rpy
= Ry, — 2000 + 3000 — 1500
=> Ry, = 500N

TAI LIEU THAM KHAO
- Gido trinh nguyén Ii - chi tiét may (Pai hoc néng 1am TPHCM)

- Nguyén Li - Chi Tiét May ( Dh Sw Pham Ky Thuat Hb Chi Minh - Nguy&n
Minh Ky ) )
- Chi tiet may ( Nguyen Trong Hiép — NXB giao duc 2008)

- Nguyeén ly - chi tiét may (NXB:Téng Cuc Day Nghé - 2013)
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