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LOI NOI DAU

Nguyén 1y may 1a mon hoc thudc nhom k¥ thuat co so, 1a mot méc xich
quan trong lién két giita cac mon khoa hoc co ban va k¥ thuat chuyén
nganh. Mén hoc nay gitp cung cip nhiing kién thirc co ban vé may, tir d6
c6 thé van dung dé nghién ciru cac mon hoc khac nhu: chi tiét may, may cat
kim loai, may ndng nghiép, may ché bién .... Cung véi d6 1a nhing kién
thirc co s¢ cho nguoi 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 mdy; tinh toan,
thiét ké, kiém nghiém cac chi tiét may hodc bo phan may thong dung don
gian. Mon hoc ¢6 su gan két chit ché gitta 1y thuyét véi thue nghiém 1a khau
ndi gilta phan boi dudng kién thirc khoa hoc co ban v&i boi dudng kién thic
chuyén mén. Tir d6 ta c6 dugc nén kién thire vitng vang dé co thé lam tét
cong vi¢c cua minh.



CHUONG 1. BO TRUYEN PONG DAI
TOM TAT LY THUYET
1.1 Nguyén li lam viéc

Truyén dong dai 1a truyén dong ma sat 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 bd 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 mat cat day dai: Dai det, dai hinh thang,
dai hinh lugc, dai tron. dai rang.
1.3 Thong s6 hinh hoc
- Khoang céch truc: a (mm)
- Puong kinh banh dan va banh bj dan: d1, d2 (mm)
- Chiéu dai hinh hoc cua dai: L (khong tinh dén d6 vong, mm)
- Goc nghiéng ctia mdi nhanh dai so voi dudng tim bo truyén: p/2
- Goc Om cua dai 1én banh dan va banh bi dan: al, o2
1.4Chiéu dai day dai
Chicu dai tinh toan: Ly

+Quay cung chiéu: L =2a+ "(d +d n (d2—d1)?
tt 5 2 1) 4a

+ Quay trai chiéu: : L _ 20+ + (d2+d1)?
e ? 4a

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



Chiéu dai L dai thang chon theo day s6 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...

- Ti sd truyén 1a ti s6 giira tbc do quay cua banh din va banh bi dan
u=nl=u
n» Uui
1.5 Khoang cach truc chinh xac (dai thang)
k + ViZ - 8AZ
Qcx = (mm)
(dyd2)
k=L -2 (mm)
2
2-dy)

4( )
1.5.1 G6c 6m dai

a = 180° — 57 X' ()

a

— 180° — 57 xa1% (o)

a

(rad)

= - d !u_n(rad)

hay a=m- %%

1.5.2 Van toc

Trén banh dan : v = M(rn/ s)
60000
Trén banh bi din : v = 19222 )
60000
Trong do

d1, d2: Puong kinh banh dai dan va bi dan (mm)
nl, n2: s6 vong quay banh dai dan va bi dan (vong/phut)

1.5.3 Hé sd truot



Do su trugt dan hoi gitta dai va banh dai nén vi>v, va gitta chung co moi
lién h¢:

va-vi(1-§)
trong 46 & la diy s truot tuong dbi
£=0,01+0,02

1.5.4 Cac luc tac dung 1én bd truyén dong dai

- Luycvong F, : F, =2L1 = 1000p
dq vV

Trong d6 : Ft: luc vong c6 ich (N)
P: cong suat (kW)

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

1.5.5 Luc trén cac nhanh dai
Bo qua luc i tam
- Luc trén nhanh cang : F1 = Fo+0,5F(N)
- Luc trén nhanh chung : Fo=F¢-0,5F(N)
F,1a lyc cang di ban dau

1.5.6 Luc tac dung lén truc

F=2F,.Sin( a.1/2)(N)

o tinh bang do
-Khi bd truyén khdng c6 bd phan cing dai : F,=3F,.Sin( a1/2)(N)
- biéu kién dé khong xdy ra hién tuong trot tron:
+Dbi véi dai det
Frefaliq

Foz E—efaz—l

+ Fv®

+ Pbi véi dai thang :
Goi F- 1a hé s6 ma sat thay thé ta thay f=Ff vao (1) sau d6 tinh f xong, tinh

hé s6 ma sat f theo cong thirc f£=FSin*
7



CHUONG 2. BO TRUYEN DONG XiCH
TOM TAT LY THUYET
2.1. Phan loai
% Theo cong dung: xich tai, xich truyén dong va xich kéo
2.2. Nguyén ly hoat djong

Lam viéc theo nguyén ly an khop. Tai trong dugc truyén di nhd vao an khép cua cac
mat xich vo1 cac rang dia xich.

Truyén chuyén dong va moment xoan giita 2 truc kha xa nhau.
< Ciu tao
Gom 2 dia xich: dia xich dan, dia xich bi din va day xich.
Ngoai ra bd truyén con c¢6 thém bd phan cang xich, bd phan boi tron va che chin.

2.3 Buong kinh vong chia dia xich

, ~ P.z
Xichdan : dj=_Pc _~ -4



Pz,

Xich bidan: dy=_F¢_=
Sml—gz0 T

2.4. S6 rang dia xich
S6 ring dia din tra theo bang

Trong tinh todn thiét ké chon : Z;=29-2u

u:ti sO truyén

2.5. S6 mit xich: X

Chon so bd khoang cach truc theo cong thirc a=(30+50).p.

. 2a
A ~ r . — +1 —_ 2
SO mat xich: X _(Z 2 )+ (z2—21)° pc

pczl 21 a

2.6. Khoang céch truc chinh xac

n:

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

r Vs . N2 Vs N2
a=025p [(x — 22 4 Vxo) ¥ 277 2897 Y] (mm)
¢ 2 2 2m

Dé bo truyén xich lam viéc c6 do chung binh thuong, ta giam khoang cach truc a
mot khoang Aa=(0,002+0,004)a.

an—a- Aa

2.7 THONG SO HINH HOC CUA BO TRUYEN XiCH

. nzp
2.7.1 Vantbc:v=_mdn_ = _""° (m/s)
60.100 60000

s6 vong quay dia xich(vong/phut)

pc: buoc xich(mm)
ndin

niz
V= TEAL = PRy )
60.100 60000
mdpny — nqzyp
Vo= "= = 1=
2 60.100 60000( /s)



2.7.2 Ty s6 truyén

u=nl _ 22

ny Z1
n1 Ny sO vong quay cua dia dan va bi dan

7175 : sO rang cua dia xich dan va bi dan

3. Luc vong : F=-1000p1
\%

4. Luc tac dung 1én b truc

F=Km.F;

Ft: Luc vong

Km: hé s trong luong xich

Kn=1,15 bo truyén xich nam ngang hoic khi goc nghiéng <40°
Kn=1 bd truyén thang ding.

Buée 1. Tinh todn cdce hé sé diéu kién sir dung xich theo cong thurc:

K=KoXK;XKg X Kp X K XK},

25 . 1 . ,
—Zo1 = —(h¢ s0 rang dia xich)
Z1 Z1

Z

K= NOL(h¢ s6 vong quay, gia tri no tra bang 4.3)

Z1
Ky : hé s6 xét dén s diy xich x, néu x=1,2,3.4 thi K,=1;1,7;2.5;3
Buéc 2: tinh cong suat tinh toan P, theo cong thirc
— kaan
ke
Tim [P] tra bang 4.3
tur [P] => p.
CHUONG 3. BO TRUYEN DPONG BONG BANH RANG

Pt 1< [P]
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TOM TAT LY THUYET
3.1 Mo dun rang
m: banh ring tru ring thang
mu:banh rang try rang nghién
me:banh rang con
3.2 Ti s6 truyén dong ctia cap banh rang an khudp

VA
_ ny — 2
up= wl _ ™M = 4

w? np Z1
Z1: 80 ring cta banh dan
Z2: 80 ring cta banh bj dan
3.3 Ti s6 truyén dong ctia hé banh ring thuong

1 ni

U&= = —

wn Nn
3.4 Thong s6 hinh hoc bo truyén banh rang try ring thang

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

- M6 dun m: M6 dun cua rang banh rang, ky hiéu 1a m, don vi do la mm.
Cac banh

rang ¢ cung mo dun s€ an khdp dugce voi nhau. Gia tri cua mo dun m
duoc lay theo day so

tiéu chudn, dé han ché s6 luong dao gia cong banh ring st dung trong
thuc té.

m =t/ m gia tri m duoc tiéu chuan hoéa theo cac day s6 sau:

Day 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
Ut tién chon day 1
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- S6 rang banh nho Z;: nén chon Z; > 17 dé tranh cat chan ring.
- S6 rang banh 16n Zy: xac dinh tir ti s truyén ring.
3.4.1 duong kinh vong chia (d)mm
Banh rang tru rang thang: d= mZ, d;=mZi, do= mZ,
_MnZ1

; d= ; d

cosf3 cosf3 cosf3

Trong do B: gbc nghién rang 89 < f < 209

Banh rang try rang nghién: d

Béanh rang chit V: 300 < £ < 400
3.4.2 Khoang cach truc
*Banh rang try rang thang:

di+d (z1422) « . ..
a = 22 = 117727 (31 khudp ngoai)
2 2

- (21-27) ,
= d12d2 = le “2”(an khudp trong)

*Banh rang tru rang nghién(aw)

di1+dy m(Zl-I-Zz){..

a, = = (an khudp ngoai)
2 2cosp
__di—dy m(Zl_ZZ) o r
a,, = = (an khudp trong)
2 2cosp
s A A n
*Tisb truyén :u = = = 2
np A

Zz1: s6 banh riang dan
z2: s6 banh rang bi dan
3.5 Luc tac dung 1én banh ring tru ring thing

3.5.1 luc vong : F;

12



Diém dit tai vi tri an khép
- Chiéu nguoc chiéu chuyén dong cua
banh rang

A 12 2T, 2T
- Do 16n: F-Fp-2ll = =2 =—-1

dq d» mZq

T1: 12 momen xo4n trén banh dAn(Nmm)

m: modun rang(mm)

Z1 :S6 rang banh dan

3.5.2 lyc hudng tam: F;

- Piém dat tai vi tri an khdp

- Chiéu huéng vao tam banh rang

- Gia tri: Fri=Fn=Futg a

3.6 Luc tac dung lén banh rang tru rang nghién

3.6.1 luc doc truc: Fa

- biém dat tai vi tri an khop
- Chiéu hudng vao mat rang lam viéc

- Gia tri: Fa1= Fao= Futg

3.6.2 Luc hudng tam : Fy
- Piém dat tai vi tri an khop

- Chiéu huéng vao tdm banh ring

- Gia tri; Fy = Fp=Etltana
cosf

13



3.6.3 Luc vong : Fy
- Piém dit tai vi tri dn khép
- Chiéu ngugc chiéu chuyén dong cua banh ring

- D6 16n: Fu= thzm — 2T — 2Tcosf

3.7 Luc tac dung 1én banh rang con thang

3.7.1 Lyc vong: Fu
- Futac dung 1én truc dan I, luc Ft2 tac dung 1én tryc II.
- Piém dat: vi trf an khép

- Phuong cuia Ft1 va Ft2 tring véi duong tiép tuyén chung cta hai vong
lan. Chiéu cua

Ft1 nguoc v&i chiéu quay nl, chiéu cta Ft2 cing véi chiéu quay n2.

- Glé tI'l . Ftlz Ft2: 2T1

ml

3.7.2 Luc hudéng tam :F;
- biém dat: vi tri an khép

- Phuong chiéu: Frl tac dung 1én truc I, vudng goc véi truc I va hudng vé
phia truc L.

Luc huéng tdm Fr2 vudng goc véi truc II va huéng vé phia truc I1.
- Gia tri: Fri= Futg acosdy Fro= Futg acosd,
3.7.3 Luc doc truc : F,

- biém dat: vi tri dn khép
14



- Phuong chiéu: Fal tac dung lén truc I, song song vai truc 1. Luc doc truc
Fa2 song song

véi truc I Chiéu cua luc Fal huéng vé day 16n cua banh dan, chiéu cua
Fa2 ludén luon hudng

vé phia day 10n ctia banh bi dan.

- Gia tri: Fa1= Fro= Futg asiné; Fao= Fr= Futg acosd

Bai 2. (2,25 diém)

Cho bg truyén banh rang try rang nghiéng ticu chuanan khop ngoai
nhu hinh bén truyén moé men xoanT1=100000Nmm c6 khoang cach
truc aw=400mm, sorang Z,=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 riang 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

15



2a M0 dun va goc nghién rang

mu(z1 + z7)
Taco: a, =
v 2cosf
mn(z1+z mu, (105435
=> COSﬁ — _nf_lj'_;). — _nf_+_).
2ay 2.400

Piéu kién goc nghién ring: 80 < f < 200

= (0589 = Cosf = Cos20°
m,(105 + 35)
<=> (C0s8° > > Cos200

2.400
C0s892.400 - C0s2002.400

——2m, =

(105 + 35) (105 + 35)
<=>65=>m,=5,3

Vay chon my,=5

<=>

Goc nghiéng rang

16



Bai 3
Cho b truyén dai det co cong suat P = 8kW ; s6 vong quay banh dan n = 1480
vong / phut ; ty s6 truyén u = 3.5 ; dudng kinh banh dan d : = 140mm , lyc cang
ban dau Fo700N va khoang cach truc a = 1200mm . B6 qua hién tugng truot
tron va lyc cang phu Fv Hay xac dinh : a . Goc 6m dat , chiéu dai tinh toan Lu

va chleu dai can thiét L cua ddy dai c6 tinh dén nbi dai ( 1,0 diém ) b Hé s6 ma
sat toi thiéu gitra ddy dai va banh dai dé khong xay ra hién tugng truot tron

Bai lam
a)gdc Om dai
a1-n- 490-140/1200=0,29 rad
Chiéu dai tinh toan Ltt
Ltt=2.1200+ (490+140)/2 + (490+140/4.1200)? =4216,47mm
Chiéu dai can thiét L ctia day dai

L=Ltt + (100/400) =4216,47+(100/400)

b) diéu kién dé khong xdy ra hién tugng trugt tron
v=1.140.1480/60000= 108,4 m/s

Luc vong Ft =1000.8/108,4= 73,8 N

FO = Ft/2 . ef21+1/ef21-1 +Fv v&i Fv =0

< 700 273,8/2 . ef2,91+1/ef2.91-1

17



Bai 4. (3,25 diém) Cho truc trung gian chiju luc tac dung nhu hinh , ta thay truc
bang dam sirc bén tinh dinh bén dudi véi phan lyc tai hai gbi gia dinh nhu hinh
. Cho gia tri cac lyc nhu sau Fr = 1000N , Fi = 3000N , Fiz = 1500N , Fr = 5000
N, M = 70000N.mm , moment xoan T = 300000Nmm duoc truyén tur ba
moment Mx va My tai C, D. ( 1,25 diém c . Tinh moment tuong duong va
duong kinh tryc tai D khi [ ¢ ] = 80Mpa . (1,0 di

18



- Pt momen qua A:

> Ax=100F;1 +Mg1 - 300F,, +400Rp,
= 100.1000 +700000 + 300.1500 — 400Rp,,
=> Rpy = 550N
- Pt can bang momen theo phuong x:
ZFyz _RAy'Frl + Fi2 _RBy
= —Ry, + 1000 + 1500 —550
=? _RAy= 50N
- Pt can bang lyc theo phuong ngang
%Ay, =100F: - 300F, -400Rp,
= 100.3000 +300.5000 -400R
=> Rp, = 2550N
- Pt can bang momen theo phuong x chon chiéu dwong hudng xubng:
2Fx=Rux—Fu -Fio + Rpy
= Ry, — 300-5000— 2550
=> Ry, = 2750N

TAI LIEU THAM KHAO

- Gi4o trinh nguyén 1i - chi tiét may (Pai hoc nong 1am TPHCM)

- Nguyén Li - Chi Tiét May ( Ph Su Pham K§ Thuat Hd Chi Minh - Nguy&nMinh
Ky)

- Chi tiet may ( Nguyén Trong Hiép — NXB gido duc 2008)

- Nguyén Iy - chi tiét may (NXB:Téng Cuc Day Nghé - 2013)
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