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LOT NOI PAU

Pat nudc ta dang trén da phat trién cdng nghiép hoa, hién dai hoa. Do d6 khoa
hoc ki thuét c6 vai trd rat quan trong trong su phat trién cua dat nuée. Viéc ap dung ki
thuat vao trong lao dong, nham ting ning suét lao dong, thay thé strc lao dong cho con
ngudi mot cach hiéu qua nhat. Bao dam con ngudi an toan trong qué trinh 1am viéc. Bé
c6 mot nén tang kién thuc vitng chic cho su phat trién cta ban than trong tuwong lai,
ching ta can phai dau tu, nghién ciu khoa hoc ki thuat mot cach nghiém tac khi dang
con trong giang dudng cao ding, dai hoc.

M6n hoc Nguyén Iy - chi tiét may nham trang bi cho sinh vién nhiing kién thirc
co ban vé céu trac co cAu dong hoc, luc hoc, dong luc hoc, co cau phang; chuyén dong
thue ciia may; cac co cau théng dung; cac nguyén tac tinh toan thiét ké chi tiét may; céc
bo truyén dong co khi; cac tiét may d& va ghép nham trang bi cho sinh vién nam dugc
co ban vé két cau may, két cau hé truyén dong thuan tién cho viéc nghién ctu va phat
trién chuy&n mén sau nay.

Chinh vi vay dudi su huéng dan caa cd Luu Thi Yén Vil tai truong Cao Pang Ki
Thuat Ly Tw Trong TPHCM ma em da thuc hién duoc bai tiéu luan nay. Em xin chan
thanh cam on c6 da tan tinh giap d& em trong qué trinh lam bai. VVai kinh nghiém va
Kién thirc dang con han ché, trong qua trinh 1am khong thé tranh khoi nhitng thiéu sét. Em
mong nhan duogc nhitng Y kién dong gop dé gip bai tiéu luan hoan chinh hon. M6t 1an nita em
xin chén thanh cam on !!!

SINH VIEN THUC HIEN
Nguyén Thanh Vigt



MUC LUC

Trang

LOI NOI PAU

Chuong 1: BO TRUYEN DONG DAL ... se s 5
Chuong 2: BO TRUYEN PONG XICH......ocooiiieieieiceieeeeee e 8
Chuong 3: TRUYEN PONG BANH RANG .........cocooiiiiiieieeeeeeeseseseesesess s 11
Chuong 4: TRUYEN PONG TRUC VIT - BANH VIT .coooiiieeeeeeeeeeeeees 20
Chuong 5 : TRUC ..o et e et e e s e e sbaeean 24
Chuong 6 : O LAN ......coooooiiiicceeeeeeee ettt sttt 27

TAI LIEU THAM KHAO



CHUONG 1. BQO TRUYEN PONG PAI
I.  Khéi Niém Chung
1. Khai niém b¢ truyen dong dai:

- Truyén dong dai 1a truyén dong ma st gian tiép, truyén chuyén dong va co ning (tai
trong) nho ma sat gitra dai voi cac banh dai gitra 2 truc kha xa nhau.

- Bo truyén dai thuong c6 hai banh dai gdm: banh dan 1, banh bi dan 2 va mot dai 3
mic cang trén hai banh dai nhd bd phan cing dai. Nho ¢6 ma sat giira dai va banh dai,
banh dan quay sé& truyén chuyén dong va co ning sang banh bi dan.

Hinh 1.1 : B6 truyén dai

2. Phan loai bé truyén dong dai:
- Phan loai theo vit liéu ché tao day dai: Dai vai cao su, dai vai, dai da, dai len
- Phan loai theo hinh dang mat cat day dai: Pai det, dai hinh thang, dai hinh lugc,
dai tron. dai rang
- Phéan loai theo nguyén ly lam viéc: theo nguyén 1y ma sat, theo nguyén ly an
Khép.

3. Uu va nhwoc diém ciia bd truyén dong dai:

3.1. Uu diém:
- C6 kha nang truyén chuyén dong va co ning giira cac truc ¢ kha xa nhau (> 15m).

- Lam viéc ém, khong 6n do vat li€u dai c6 tinh dan hoi.

- An toan cho cac tiét may khac khi bi qua tai, vi dai s& trugt tron toan phén trén
banh.

- K&t cau va van hanh don gian, gia thanh ré.



3.2. Nhuoe diém:
- Khudn kho kich thudce kha 16n

- Ty s truyén khong 6n dinh vi ¢ truot dan hoi trén banh.
- Luc tac dung trén truc va 6 16n do phai cang dai
- Tubi tho thép khi 1am viéc véi van toc cao.

- Khi dung banh cang dai lam tang so chu ky bi uon cua dai, s€ lam gidm tudi tho
cua

dai.

- Ngay nay dai thang sir dung pho bién nhét do c6 hé s6 ma sat qui d6i 1on.
4. Vit Liéu Két Cau Pai:
- Vat liéu lam dai thoa méan do bén moi, 1au mon, hé sd ma sat 16n, tinh dan hoi
Ccao.
a). Pai det: Bao gém cac loai dai sau: dai da, dai vai cao su, dai soi len, dai sgi1 bong,
dai lam bang vat liéu tong hop.
b). Pai thang: gom c6 dai soi xép va dai soi bén.
5. Théng s6 hinh hoc bd truyén dai:
- Khoang cach truc: a (mm)
- Duong kinh banh dan va banh bi dan: d1, d2 (mm)
- Chiéu dai hinh hoc ctia dai: L (khong tinh dén d6 vong, mm)
- Goc nghiéng ctia mdi nhanh dai so v6i duong tam bo truyén: p/2
- Gobc O6m cia dai 1én banh dan va banh bi dan: 1, 2

Hinh 3.13. Thong s6 hinh hoc chinh ciia b6 truyén dai

5.1. DPwong kinh banh dai:
- BPuong kinh so b banh dai nho:

d;= (1100 + 1300)3/P, /n,
- Buong kinh banh dai 16n: d2=d1xux(1- &)



Trong do:

P1: cong suat trén truc dan (KW)
T1: mémen xoan trén truc dan (Nm)
u — ti s truyén,
£- hé sb truot (0,01 = 0,05)
‘ Céc duong kinh banh dai d1 va d2 nén quy tron theo tiéu chuan, thuong chon d1
vé phia tang, d2 vé phia giam.

Khi tinh todn thiét ké, chon dI theo tiéu chudn: 40, 45, 50, 56, 63, 71, 80, 90,
100, 110, 125, 140, 160, 180, ,225, 250, 280, 320, 360, 400, 450, ,560, 630, 710, 800,
900, 1000, 1250, 1400, 1600, 1800, 2000.

5.2. Goc om dai

Goc 6m al nho sé anh hudng kha ning kéo cua dai, do d6 can thoa man diéu kién
sau.

+ Ddi voi dai det: ol > 150°

+ D01 véi dai hinh thang: al > 120° (do c6 tac dung chém cua dai véi ranh banh

dai)
0.,= 180-57. “== = 180-57. =) ()
o - 82 dl_n dl(u 1) (rad)

6. Chiéu dai dai Va khoang cach truc

Lo= 2a+ X(d, + dp) + 292 (mm)

6.1. Chiéu dai cin thiét ciia diy dai Ltt (mm)

- P6i voi dai det sau khi tinh L can chon chiéu dai can thiét ciia ddy dai ting theo
tur
100+ 400mm dé ndi dai.
Ltt =L+(100—400) (mm)

1. DPdi véi dai thang L phai chon theo ti¢u chuan (L > L). Sau d6 tinh lai
khoang céach truc a (mm) theo chiéu dai ddy dai vira chon:

o= L 25y 1 - 2O g (g, — ;)2 (mm)




Bai 1 : Cho bo truyén dai det c6 cong suat P; = 5kW; s6 vong quay banh dan n,=1480
vong/phut; ty

s6 truyén u=3; dudng kinh banh dan d,;=160mm, luyc cing ban dau F;=700N va khoang
cach

truc a=1600mm. Bo qua hi¢n tugng truot tron va lyc cang phu F,. Hay xac dinh:

a. Goc 6m dai, chiéu dai tinh toan Ly va chiéu dai can thiét L cua day dai c6 tinh dén ndi
dai.

(1,0 diém)

b. Hé s6 ma sét tdi thiéu gitta day dai va banh dai dé khong xay ra hién tuong truot tron.
(1,0

diém)
Bai lam:
+» G6c 0m dai :
o= 180-57. 22791 = 18057, Llv-D)

a
= 180-57, 2828°D 5 = 168,6 d6
1600
% Chiéu dai tinh to4n:

(dp—d,)?
4a

I—tt: 2a+ g(dz + dl) +
Trong do6 :
U= > d, = u. d, = 3.160 = 480 vong\pht

(480-160)2
4.1600

> L= 2.1600+ (160 + 480) +

=4221,3 (mm)
Vi la dai det L= Ly + (100—~400) = L = 4400.

CHUONG 2. BQ TRUYEN PONG XiCH
1. Nguyén i lam viéc cia truyén dong xich:

Dia xich dan quay, ring cua dia xich day cac mat xich chuyén dong theo. Day
xich chuyén dong, cac mat xich day ring cia dia xich bi dan chuyén dong, dia
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xich 2 quay.Nhu vay chuyén dong di duoc truyén tir banh dan sang banh bi dan
nho su dn khép cua rang dia xich véi cac mat xich. Truyén dong bang an khép,
nén trong bo truyén xich hau nhu khong c6 hién twong truot. Van téc trung binh
cua banh bi dan va ti s6 truyén trung binh caia bo truyén xich khong thay doi.

1.1 Cau tao b truyeén dong xich:

CAu tao chinh cua bo truyén xich c6 3 bo phan chinh: dia dan 1,dia bi dan 2 va xich 3.
Ngoai ra, tuy truong hop, ¢6 thé c6 thém bo phan cing xich, bo phan béi tron, hop che. C6
khi diing mét xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

Hinh 4.1. B truyén xich

1.2 Phan loai :
Tuy theo cau tao, xich duoc chia thanh cac loai: Xich con lan, xich éng, xich ring.

1.3 Uu va nhwoe diém va pham vi sir dung caa bé truyeén dong xich
a) Uu diém:

- C6 thé truyén chuyén dong gitta cac truc kha xa nhau (Amax = 8 m).
- Kha nang tai cao hon dai.
- Hiéu suat truyén dong cao hon so véi dai, dat n1=0.96+0.98.
- Lyc tac dung 1&n truc nhé hon so véi truyén dong dai vi luc cang ban dau khéng lon.
- C4 thé truyén chuyén dong va cong suat cing mét lac dén nhiéu tryc.
- Khong xay ra su truot nén ty sé truyén i khong doi.
- Kich thuéc nho so véi truyén dong dai.
b)Nhwoe diém:
- Gia thanh twong ddi cao vi két cAu phuc tap.

- C6 nhiéu tiéng on khi lam viéc.



- Van téc tie thoi cua xich va dia bi dan thay ddi theo thoi gian (khdng 6n dinh).
- Yéu cau cham soc thudng xuyén (bdi trom, ...) va phuc tap hon so vai bo truyén dai.
- Chong bi mon khi 1am viéc noi nhiéu bui va boi tron khong tot.
1.4 Pham vi s dung:
- Khoang cach truc xa dén 8m
- Dan ddng cho nhiéu dia xich
-P <110kW, v <15m/s, n < 500v/p,u<8
- B6 truyén xich dugc dung nhiéu trong cac may ndng nghiép, may van chuyén, va
trong tay may.
2. Thong sé hinh hoc cia b truyén dong xich
2.1 Bworc xich
- Buéc xich pC, mm duoc tiéu chuan hoa. Ciing 1 budc cua rang dia xich trén vong

tron di qua tam cac chot.

2. Buéc xich pC cé gia tri tr 12, 7+50,8 mm.

Px

Hinh 4.7. Théng s6 hinh hoc ciia b6 truyén xich

2.2 Pia xich

P P..Z
d =—s0 ch (mm)

sin —
z

Z: s6 rang dia xich; pC: budc xich (tiéu chuan)
S6 mat xich: szi

- Khoang cach tryc a, la khoang cach giira tAm dia xich dan va dia bi dan; mm
2.3 S6 ring dia xich
S6 rang dia dan Z,: Trong tinh toén thiét ké chon Z,= 29- 2u
S6 rang dia bi dan Z,:
10



Tinh theo cdng thuc sau: Z, = U.Z; < Zomax

Pé tranh tudn xich: Zomax < 100 = 120 ddi véi xich con 1dn, Zome < 120 =+ 140: ddi voi
xich rang.

S6 rang dia bi dan Z, sau mot thoi gian 1am viéc xich s& bi mon va budce xich sé& ting
thém mot lugng At, khi d6 duong kinh vong chia sé ting mot tri s 1a Ad theo cong
thurc:

A
Ad = Pc

sin—
Z
2.3 Sb mit xich
- Chon so bd khoang cach truc theo cong thac a = (30 + 50).pc (4.3)
- Chiéu dai xich L theo khoang céch truc:

- T (d,—d;)2
L= 2a+>(d, +dy) + 24a1

2.4 Khoang cach truc chinh xac

(mm)

a= 0.25. p, [X- Z27) 4 J(X_ @)y, g Bty

2.1
Pé bo truyén xich 1am viéc co d6 chung binh thuong, ta giam khoang cach truc a mot
khoang Aa=(0,002+0,004)a.
Tir s6 mat xich X da chon phai tinh lai chiéu dai L cua day xich theo cong thuc:
L =X.pc
3. Pong hoc cia bd truyén dong xich
3.1 Van téc va ti sé truyén trung binh:
- Van téc bo truyén xich:
m.dqin VAR
1= 60(1)001 = p6001001 (m/S)
— T.dyny — DcZy My (m/s)
69000 . 60000 .
- Ti O truyen cua b truyén xich :

Vo

_Ny _2Zp

Ny Zj
nén chon u<8.

CHUONG 3. BO TRUYEN PONG PONG BANH RANG
1. Khéi niém chung
1.1 Dinh nghia:
Truyén dong banh rang 1a truyén dong dn khép truc tiép, trong d6 chuyén dong va
tai trong duoc truyén nho sy an khép cia cac ring trén banh riang hodc thanh ring.

Bo truyén banh riang thuong c6 2 bo phan chinh:
11



- Banh riang dan 1, c6 dudng kinh d; duoc lap trén truc dan |, quay véi s vong quay
n, cOng suat truyén dong P; mé men xoan trén truc T,

- Banh ring bi din 2, c6 dudng kinh ds, dugc Ip trén truc bi dan 11, quay vai sd
vong quay hy, cong suat truyén dong P,, mé men xoan trén truc T,.

- Trén banh ring co cac ring, khi truyén dong cac rang an khép véi nhau, tiép xuc va
day nhau trén duong an khop.

2
1
= x |
L
I
1, /l
el
I'TE— X =
I

Hinh 5.1. So' @6 bé truyén banh réng tru

1.2 Phan loai:
- Theo vi tri twong dbi giita cac truc

- Theo tinh chat di déng cua duong tam cac truc

Hinh 5.2. Banh rang tru Hinh 5.3. Banh rang cén Hinh 5.4. Banh ring
hypecbilait

- Theo phuong cta rang so véoi duong sinh

- Theo dang an khép

g2
Hinh 5 5: B¢ truyén an Hinh 5.6. Banh rang - Hinh 5.7. Truyén déng banh rang
khp trong thanh rang nghiéng

- Theo dang profin rang

12



- Theo dang thay ddi chuyén dong.

1.3 Uu, nhuoc diém va pham vi sir dung
< U'u diém :

- Kich thudc nho, kha nang tai lon;

- Ti sb truyén khong doi;

- Hiéu suét cao, co thé dat t&i 97 + 99%;
- Tudi tho cao, 1am viéc tin cay trong pham vi cong suat, tc do va ty sé truyén kha
rong.

< Nhuoc diém:

- Ché tao twong ddi phurc tap.

- Boi hoi do6 chinh xac cao.

- C6 nhiéu tiéng on khi van toc 16n.

- Chiu va dap kém.

s Pham vi si dung:

Bo truyén banh ring duoc st dung nhiéu nhat so vai cac bo truyén co khi khac. N6
duoc sur dung trong hau hét cac loai may. Truyén dong banh rang dugc tng dung
rong rai trong linh vuc co khi: tir dong ho, khi cu dén cdc may hang nang v.v...

2. Truyén dong cia hé thong banh ring
2.1 Ti sb truyén cia cip banh ring in khép

Ti s6 truyén:

Zy _ Wy1_MNg
Up= == —=—
Zy Wy Ny

ny: 6 vOng quay cua banh rang dan (vong/phut); n,: s6 vong quay cua banh ring bi
dan (vong/phat).
Z,: s6 rang cua banh rang dan; Z,: s6 ring cua banh rang bi dan

3. Thong sé cia bd truyén banh ring
3.1 Thoéng so bd truyen ciia banh ring thang

13



- Budc riang trén duong kinh vong chia t: ky hiéu t (mm), bang budc caa thanh
rang.

- Mo dun m: M6 dun ctia rang banh rang, ky hiéu 1a m, don vi do 1a mm. Cac banh
rang c6 cung mo dun s& an khdp duoc véi nhau. Gia tri cia mod dun m duoc iy theo
day sb tiéu chuan

- m = t/n gia tri m duoc tiéu chuan hoa theo cac day sé sau:

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

Déy 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

- Sb rang banh nho Z;: nén chon Z; > 17 dé tranh cét chan rang.

- S6 rang banh 16n Z,: xac dinh tir ti s truyén

- Profil gbc ag: ap=14,5°; 20°, 25° la thdng sb co ban cia bién dang rang.
3.2 Théng s6 b truyén ciia banh ring tru ring nghiéng

Bo truyén banh ring tru rang nghiéng c6 mot bo thong sb tuwong tu nhu bo truyén
banh ring tru ring thiang, duoc tinh trén mat dau caa banh ring.

B PN
- N
72 N N A
= X = P,
=/n \ . -
‘& (5]
E E
H = = B
= = Pn
\ 71 n — \<
Hinh 5.15. Kich thiee bd truyén binh  Hinh 5.16. Cac buoc rdng ctia banh rdng tru
rdng tru rdng nghiéng ring nghiéng

Goi £ la goéc nghiéng cuia rang (goc lam béi phuong rang va duong sinh cua mat
try). Phuong riang c6 thé nghiéng trai hoac nghiéng phai, gia tri cua 8; c6 diéu kién

8°< 8 <20° d6i vé&i banh rang tru ring nghiéng va 30°< 8 < 40° d6i véi banh ring
chir V.

- Bu6c ngang p: 1a budc do trong tiét dién vudng goc véi truc banh ring,
- Bu6c phap pn: 1a bude do trong tiét dién vudng goc voi phuong cua rang,
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- Médun ngang my: 1a médun do trong tiét dién vudng goc vai truc banh ring,
- Médun phap m,: 13 modun do trong tiét dién vudng goc véi phuong cia riang
Ta c06 quan hé: p,=p; .cos 8; mn=m; .cos 8

- D6 vé6i b truyén banh ring tru rang nghiéng, gia tri mn duoc tiéu chuan hda. Cac
gia tri tinh toan thi tinh theo m,

3.3 Céc thong so hinh hoc ciia banh ring cén ring thing

Banh rang con chil yéu dung dé truyén dong gitra hai truc vudng goc véi nhau. Khi van
téc thap (khoang 2+3 m/s) thuong dung banh ring con ring thang vi ché tao va lap ghép
don gian hon cac loai banh rang nén khac. Khi van téc cao thi dung banh riang con ring
nghiéng hodc rang cung tron vi su an khép ém, kha nang tai cao va tinh cong nghé ciing
cao. So voi banh rang try thi banh rang nén ché tao va lap ghép phuc tap hon, céc truc
lai cat nhau khién kho bé tri 6 truc (mot truc phai dé cdng xon). Viéc ¢b dinh 6 truc
cling phurc tap vi ¢6 luc doc truc. Do d6 chi sir dung banh ring nén khi can thiét,

Hinh 5.17. Thong 56 hinh hoc chii .\'éu cua banh rang con

@1, P2 : gOC Mit nén lin (trung v6i mit non chia) cua banh dan, banh bi dan.
GOc gitra hai truc: ¢ = @1 + @2 =90°

- Ty sd truyén:

U=2=tgp,=———
z -~ 992 g0,

Céc thong sb hinh hoc ctia banh rang con duoc xét ¢ hai tiét dién: tiét dién day 16n va
tiét dién trung binh.

4. Luc tac dung lén b truyén doéng banh ring:
4.1 Lyc tac dung 1én b truyén banh ring tru ring thang:

- Khi xét lyc tac dung 1&n b truyén banh ring, ta chi xét luc tac dung 1én banh ring

15



dan, trén banh ring bi dan lyc tac dung nguoc chiéu va cung do 16n véi luc trén banh
dan.
a. Luc phap tuyén F,: nam trén mat phang phap tring véi mit ngang va phan tich
thanh 2 thanh phan 1a luc vong F; va luc hudng tm F,

ey, F
- Gia tri: F,=—
Cosa

Véi a goi 1a gbc dn khdp, banh rang tiéu chuan thdng
thuong a=20°

b. Luwc vong Fy
- biém dat tai vi tri an khép /,
Y = X A A 5 r - I =2
- Chleu nguqc Chleu Chuyen dong Cua banh rang Hinh 5.18. Lcc trong b truyén banh riing
A , 2T 2T 2T try rang than,
'DO IO’n:Ft]_: Ft2:—1:—2: L o
d1 dz m.21

c. Lwc hwéng tam Fi:

- Biém dat tai vi tri dn khop
- Chiéu huéng vao tdm banh ring
- Gia tri: Fry = Frp, = Fty.tga
4.2 Lyc tac dung 1én bd truyén dong banh ring tru ring nghiéng:

a. Luc phap tuyén Fn: nam trong mat phang phap tuyén va phan tich thanh 3 thanh
phan Ft, Fr, Fa.

Fi
cosa.cos 8

- Giatri: F,=
b. Lwc vong F;

- Biém dat tai vi tri dn khop

Hinh 5.19. Luc trong bg truyén bénh rang tru

- Chiéu ngugc chiéu chuyén dong cia banh ring o e

AT 2T 2T; 2T,.cos
- Do IO’n: Ft]_: Ft2:—1=—2=—1 B
) d1 dz mn.21

c. Lwe hwéng tam Fi:
- Diém dit tai vi tri dn khép
- Chiéu huéng vao tdm banh ring

_ Ftl.tga

-Giatri:: Fry=Fr, = cos
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d. Luc huong tam F,
- Diém dit tai vi tri dn khép
- Chiéu huéng vao mat riang lam viéc
- Gia tri:Fy = F, = FutgB

4.3 Lyc tac dung 1én bd truyén dong banh ring con ring thiang:
a. Lwc vong F¢:
F tac dung 1én truc dan I, luc Fy, tc dung 1én tryc 1.
- Piém dat: vi trf an khép
- Phuong ctia Fy va Fy tring véi duong tiép tuyén chung cia hai vong lan. Chiéu cua

Fu nguoc Vai chiéu quay ny, chiéu cua Fy, ciing véi chiéu quay n..

e, 2T 2T.
- G|atr1 Ftl = th == L= 2

dip1 deb2

b. Lwe hwong tam F,:
- biém dat: vi tri an khép
- Phuong chiéu: F, tac dung Ién truc |, vudng goc vai truc | va hudng vé phia tryc |.
- Luc hudng tdm Fy, vudng goc véi truc 1T va hudng vé phia truc 1.
- Gia tri: Frl = Ftl.tgo.cosdl. Fr2 = Ft2.tga.coso2.
c. Lwc doc truc F;:
- biém dat: vi tri an khép
- Phuong chiéu: F.; tac dung I&n truc I, song song vai truc 1. Luc doc truc F,, song song

véi truc I1. Chiéu cua luc F,y hudng vé day 16n cua banh dan, chiéu cta Fa, lubn ludn
huong
vé phia day 16n cua banh bi dn.
- Gia tri: Fy = Fy.tgo.sin @ = Fpp Fyr = Fp.tgausin @, = Fpy.
Bai 1: Cho hé théng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co 1a
Ng=960
vong/phit. S6 ring cac banh rang: Z,=20, Z,=50, Z3=20, Z,=65, Zs=25, Z¢=45, ti s6

truyén
cua bo truyén xich 1a u,=2,2. Xac dinh:
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a. Nguyén ly 1am viéc cua bo truyén va xac dinh chiéu quay cua thung tron. (0,75
diém)

b. Ti s truyén chung caa hé thong va sé vong quay thing tron (0,75 diém)

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

Zs THUNG
@ = TRON [ —
Trucll -

® — ® —
3 = 5

Trucll = * * x b=
—] [
{ E&;
I —

TI'I;C'VO
~ 16

Bai lam:

a) Nguyén ly 1am viéc cta bo truyén xich:

Tir dong co truyén xudng banh rang con Z; an khép véi banh rang con Z,. Lam truc 1
quay. Truc II quay thi banh rang tru ring thang Z; an khép Vvéi banh rang tru rang
thang Z, 1am truc 111 xoay. Truc III xoay ta c6 2 banh ring tru ring nghiéng an khop
V6i 2 banh rang tru ring nghiéng Ze. Lam truc 1V xoay. Truc IV xoay lam bo truyén
xich quay theo lam cho thung tron quay.

b) Tisé chuyén chung cua hé thong va sé vong quay thing tron
- Goi Uy, la ti so truyén tur truc 1> 11
Zy_ 50 _
U1o= Zl_ 0 2,5
Goi Us4 la ti so truyén tur truc 1> 11

Uszg= é: & = 3,25

Zz 20
Goi Usg la ti so truyén tur truc LT 21V
Ze_ 45 _
Use= Zs_ e 1,8

- Goi ny & s6 vong quay cua thing tron

- Goi uy la ti so truyen xich

- Gol u la ti so truyen chung cua hé thong
Ngc

Taco:u=—

Net

Mat khac:
18



U=Uq2tU3zs+UsgtUy = 25+325+18+2,2

= u=9,75
960 _ 960

n
-> Uzﬂ: 9,75 =—- Ny= —
Ngt Ngt 9,75

= 98.46 vong/ phut.

Bai 2. (2,25 diém)

Cho bd truyén banh ring tru rang nghiéng tiéu chuan an khdp ngoai nhu hinh bén
truyén mé men xoan T1=50000Nmm cé khoang céch truc aw= 200mm, s6 ring Z1=20
rang, Z2=65 rang, goc an khép a=20°, cac banh rang khong dich chinh, 2 banh rang an
khop ngoai. Hay xac dinh:

a. Modun phap mn va goc nghiéng rang B? (1 diém)

b. Luc tac dung (phan tich va tinh gia tri luc) Ién cap

banh rang da cho. (1,25 diém)

IR
w@< =
N
— [

Bai lam:

. _ mn.(Z2+Zl) _ mn.(Zz+Zl) _ mn(65+20)
2a: ay= 2.cosf > Cosf = 2.4, > cosff = 2.200 (1)

Piéu kién goc nghiéng rang B: 20°> g > §°
< c0s8° > cosf >c0s20°
Thay (1) vao cos 8 taco :

Mn(65+20) _

cosg’> 0s20°

400.cos8° 400.cos20°
>m,>—
2200 -

2.200
46 >m,> 4,42

Vay chonm, =4,5
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Thay cosg = %5:;20) =0.96 > 8 = 16,3°
2b: D6 16n: Fy= Fyp = 2Ty.cosp _ 2.50000.c0516,3° = 1066.4 N
Mp.Ze 4,5.20
Fr, = Fr, =F,,. 3_50; = 1066,4. Coif;go = 404,4 N

Far = Fo = FutgB = 1066,4 . t916,3° = 311,8 N

CHUONG 4. BQ TRUYEN PONG TRUC VIT - BANH VIT

1. Théng sé hinh hoc cia bd truyén truc vit banh vit Acsimet

modun: m (mm)
m=t/n
t: budc ren truc vit = budc ren banh vit
Gia tri tiéu chuan: wu tién day 1
Day1:1,0;125;16;2;25;3,15;4;5;63,;8,10;125,;16;20
Day?2:15;3;35;6;7;9;12;14
G6c profil ren truc vit: a = 20°
Hé sb duong kinh truc vit : chon theo tiéu chuan tiy theo modun
Déy 1:8;10;12,5;16;20; 25

Day2:7,1;75;9;11,2;12;14;18;224
Budc caa dong xoan 6¢: S=Z; x t
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S6 mdi rang cua tryc vit: Z; = 1 + 4 . Truyén cong suat 16n khdng nén 1ay Z; = 1 vihiéu
suat thap va b truyén bi ndng nhicu

S6 rang banh vit Z, (Z, = 25): Z, khong nén it qua dé tranh bi cat chén ring, thong
thuong chon Z, = 50 + 60 rang

Puong kinh mat tru lan cu truc vit d1 (mm)
d;=des =mXxgq (truong hop khong dich chinh)
Puong kinh vong lan banh vit d, (mm): trung véi duong kinh vong chia dg,d,
=dp=mxZ,

G6c nang cua rang tryc vit A (d6): A =5° + 20°

Tgk= S __S _t.Zl_m.Zl_é

T[.d1 T[-dcl Tt-dcl dCl q

buong kinh mat tru dinh rang de: va mat ru day rang truc vit dis:
delz dcl + 2m

dil = dcl —2,4m
buong kinh vong dinh rang de2 va vong day rang banh vit di2:

deZ = dc2 +2m

diz = de; — 2,4m
Khoang cach caa bo truyén khong dich chinh

q = dcl+dc2 = 0’5 X m(22 + q)
Chiéu dai phan cat ren trén truc vit b; > (C; +C, X Z;)m

NéuzZ,=1:2thiC,=11vaC,=0,06

Néu Z, = 4 thi C; =12,5va C,= 0,09
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DPuong kinh 16n nhét cua béanh vit

6em
Z1+2

Chiéu rong banh vit b2

demz < dez +

khi Zi=1lor?2 thi b2 < 0s75del 1 Z1=4 thi b2 < 0,67del
GAc nghiéng rang cta banh vit =y
GOc 6m truc vit boi banh vit &

sind =__ b2
de1—0,5m
thong thudng 28 = 100°
2. Pong hoc truyén dong truc vit banh vit:
Ti s6 truyén

U= n_ .d,
n, S

Do S =1T.d1.tg}n

_nq _ 7T.d2 _ dz

ny mWditgrn ditgh

Van toc vong cua truc vit

_ TL'.dl.Tll
Vi= 60000 (m/s)

Van toc vong caa banh vit

_ T[.dz.?’lz
Vo= 60000 (m/s)

d; = m X q : duong kinh vong lan tryuc vit

d, =m X Z, : duong kinh vong lan banh vit
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ny: s6 vong quay cia truc vit (v/p)

n,: s6 vong quay ciia banh vit (v/p)

m: modun mat day cua rang

q: hé s duong kinh (ldy theo tiéu chuan) khi tinh bd so bo q~ 0,262,
van tdc truot

Vi = V1 / cosA
3. Luc tac dung lén b truyén truc vit banh vit

a/Lwc vong F; : Fy tac dung truc dan I, Fy, tac dung truc
Diém dit tai vi tri an khép

Phuong chiéu: phuong Fy tiép tuyén vong lan tryc vit, phuong Fy, tiép tuyén vong
lan banh vit. Chiéu Fy nguoc chiéu voi chiéu truc vit, Fy, cung chi€u banh vit ( nguoc

Al 2T
DO I6n: Ftl ==
dq

_ 2T,

Fio d

Fu=Fo Xtg(y + @)

Trong d6 ¢ 12 g6c ma sat trén bé mit tiép xdc cua ring truc Vit va rang banh vit, y goc
nang rang truc Vit

b/ lwe hwéng tam F,

Diém dat tai vi tri an khop

phuong chiéu: Fy; tic dung 1én truc I, vudng goc véi truc I va huéng vé phia truc 1.
F., tac dung 1&n truc II va hudng vé phia truc II (hudng tAm banh vit)

b lon:
Fri = Fro = Fp X tga/cosA
C/Luc doc truc F,
Diém dat tai vi tri an khop

phuong chiéu: Fy tic dung 1én tryc I, song song véi truc I. F,, song song truc II.
Chiéu Fy; ,F2, phu thudc vao chiéu quay va chiéu nghiéng cia duong rang. F,; huong
vao mat rang lam vi€c cua truc vit, F,, nguoc chiéu Fy
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Do lon:
—F, =22
Fal - Ft2 - 4y
_eo_2n
Fa2=Fu= @
CHUONG 5. TRUC
1. Khai niém
Truyc 14 chi tiét may dung dé d& cac chi tiét may quay nhu banh dai, banh ring, dia xich,.. dé
truyén momen xoin hoic lam ca hai nhiém vu trén.

2.Cau tao
Ngdng truc: 1a vi tri lap bac dan hay 6 lan, duong kinh xac dinh theo tiéu chuan bac dan.
Poan lip ghép: xéac dinh duong kinh theo tiéu chuan
Poan truc: khdng lip chi tiét nao
Ld tam
Vai truc: dinh vi chi tiét, twa, ¢4 dinh khéng cho di chuyén.
Poan lip ghép: lap banh ring, bo truyén dai, bo truyén xich, khép ndi
Tiéu chuan dwong kinh tai doan lap ghép: D=10;10,5;11;12;13;14;15;16 ;17 ;
18;19,;20;21;22;24;25;26;,28;30;32;34,;35,38;,40;42;45,48;50;52;55;
58 ;60;62;65;68;70;72;75;78;80;..;100;205;110;...; 200 ; 210 ; 220...
- Trinh ty tinh toan va kiém nghiém truc
Buéc 1: Lap so do tinh toan theo ban vé truc
Buéc 2: Xac dinh cac luc tac dung Ién truc
Buwéc 3: Xac dinh phan luc tai cac gdi d va dung biéu d6 momen udn trong hai mat phang
vuong goc nhau
Bwéc 4: Dung biéu d6 momen xoan

Bwéc 5: Chon tiét dién ngang nguy hiém tuong tng hinh dang truc va theo biéu 6 momen.
Xac dinh duong kinh tai tiét dién nguy hiém

Buéc 6: Xac dinh hé sb an toan S va kiém nghiém S > [S]
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Buwéc 7: Néu trong qua trinh 1am viéc truc chiu tac dung qua tai dot ngot tai tiét dién chiu tai
I6n nhét ta kiém nghiém do bén tinh theo cong thic.

Bai 3: Cho truc trung gian chiu lyc tac dung nhu hinh, ta thay truc bang dam sic bén
tinh dinh bén dudi véi phan luc tai hai géi gia dinh nhu hinh. Cho gié tri c4c luc nhu
sau: F,1=1200N,F;;=3000N, F,,=2000N, F,=4000 N, M,;=60000N.mm, moment X04n
T=200000Nmm duoc truyén tir banh ring 1 sang banh ring 2.

a. Viét phuong trinh can bang va tinh phan lyc tai géi A, B. (1,0 diém)
b. V& biéu dd moment xoan ubn va tinh gia tri moment My va My tai C, D. (1,25 diém)

¢. Tinh moment twong duwong va dudng kinh truc tai C khi [c]= 60Mpa. (1,0 diém)

100 200 . 100

A
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Bai lam:
3a: phuong trinh can bang theo diém A theo phuong thang dung:
2Max= 100.F,; — 300. F;, +400. Rg,- 60000
=100.1200 — 300.2000 +400. Rgy -60000
= Rg,= 1350 N
Phuong trinh can bang chon chiéu 1én duong:
2Fy= -Ray + Fri - Fo+ Rgy
2 Ra=550 N
Phuong trinh c4n bang theo diém B theo phuong ngang:
2May=100.Fy + 300. Fy, - 400. Ry
-100.3000 + 300.4000 — 400. Rgx
- Rgyx=3750 N
Phuong trinh can bang chon chiéu 1én duong:
2Fx=-Rax + Fuu + Friz - Rpx
= -Rax+ 3000 + 4000 — 3750

= Rax=3250 N
- Phan luc tai A: Rax=3250 N

Ray= 550 N
- Phan lyc tai B: Rgy= 1350 N
Rgx=3750 N
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3b:

Mex = 100. Ray = 100.550 = 55000 Nmm
Mey = 100. Rax = 100.3250 = 325000 Nmm
Mox = 100. Rg,= 100. 1350 = 135000 Nmm
Moy=100. Rg,=100.3750 = 375000 Nmm

3c: moomen tuong duong C tai M¢

|\/|(;=\/Mcx2 + M.,* +0,75.T2

& \/600002 + 3250002 4+ 0,75.200000% = 386296 Nmm

d.= 3\/ Me  _ 3\/386296 =401
0,1.[c] 0,1. 60

do C c6 lap then nén d.> 40,1 + 0,05 . 40,1 = 42,105

chon d, theo tiéu chuan: 44
CHUONG 6. 0 LAN

Cau tao: vong ngoai, vong trong, vong céach, con lan
Phan loai 6 lin

O bi do 1 day:

- Dung chu yéu 1 chiu lyc huéng tdm. C6 thé chiu dugc mot phan nhé luc doc
truc bang 70% kha ning lyc huéng tdm khéng ding dén. - C6 kha ning lam viéc binh

0 0

thuong khi 6 nghiéng 15 -20

- Thuong ding trong truong hop truc ngan cang - Thuong dung dé d& cé4c truc

cua hop giam téc.

O bi d& chan;

- Chiu duoc ca luc hudng tam F, va luc doc truc F, mot chiéu

- Kha nang chiu luc doc truc cua 6 phu thudc vao gdc tiép xic a giita bi véi
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vong ngoai. C6 3 loai : o =12° , 26° , 36° . G6c o cang tang s& lam ting kha ning
chiuluc doc truc cua 6

Mudn tang kha ning tai nguoi ta c6 thé 1dp 2 6 trén cung 1 gbi nhung cung chiéu.
Truong hop can chan lyc doc truc F, theo 2 chi€u thi phai lap 2 6 trén cung 1 goi
nhung nguoc chiéu nhau

O bi d& 16ng cau 2 day:
- Mat trong cua vong ngodi 1a mot phan cia mat cau cé tdm nam trén duong tam
truc cua 6 va duong thang chia d6i chiéu rong 6.
- Chu yéu chiu luc hudng tam F, va co thé chiu thém lyc doc truc bang 20% lychudng
tam kh(“)ng dung dén
Loai 6 ‘nay phu hgp voi truc bi ubn nhiéu va truc khé dat dugc do dong tam khi lip
ghép. 6 co thé 1am viéc dugc binh thudng khi truc bi nghiéng tir 20 -3¢

O diia try ngén d& 1 day:
Gom 2 loai: Loai vong ngoai thao rdi, loai vong trong thao roi
- Hai 6 nay chi chiu duoc luc hudng tdm, kha nang chiu luc hudng tam gap 1.6 1ano bi
do 1 day cung kich thude.
Loai chju dugc mét it luc doc truc 1 chiéu, loai chiu dugc mét it lvc doc truc 2
chiéu .
- O ¢6 kha ning chiu tai 16n, chiu va dap tot nhung khdng ding dugc véi truc bjudn
nhiéu. O ¢6 yéu cau cao vé lap ghép dong tam.
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