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CHUONG 1. BO TRUYEN PONG PAI

1.1. KHAI NIEM CHUNG

1.1.1. Khai niém b truyén dong dai

Truyén dong dai 1a truyén dong ma sat 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.

Hinh 1.1.1 B§ truyén

dai
B truyén dai thuong c6 hai banh dai (nhu hinh 1.1.1) gdm: banh dan 1, banh bi dén 2



va mot dai 3 méc cang trén hai banh dai nho bo phan cang dai. Nho ¢6 ma sat gitra dai
va banh dai, banh dan quay s& truyén chuyén dong va co ning sang banh bi dan.

1.1.2. Nguyén Ly Lam Viéc

Truyén dong theo nguyén Iy ma sat, truyén dong giira 2 truc xa nhau

1.1.3. Phéan Loai Bo Truyén Pong Pai

-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: Dai det, dai hinh thang, dai hinh lugc,
dai tron. dai rang.

+ Pai det ¢6 tiét dién 13 hinh chit nhat (hinh 3.2a).

+ Pai thang c6 tiét dién 1a hinh thang can, goc & dinh y = 40° (hinh 3.2b).

+ Pai luge c¢6 nhiéu chan phan bd doc theo chiéu rong, & mit trong cta dai (hinh
3.2d). a) b) d) c) e) Trang 35

+ Pai tron c6 tiét dién 1a hinh tron (hinh 3.2¢).

+ Pai rang c6 nhiéu rang phan b theo chiéu dai, & mit trong cua dai (hinh 3.2¢).
Trong @6, dai det va dai thang dugc dung pho bién hon ca, dai tron chi duoc dung khi
cong suit nho, dai luge va dai rang dung khi céng suét 16n hodc can phai dam bao lam
viéc voi ti s6 truyén 6n dinh, khuon kho kich thudc nho gon.

Hinh 1.1.3 Cac loai
dai

-Phan loai theo vi tri truc: Truyén dong giita 2 truc song song nhau, truyén dong
gifra 2 truc chéo nhau.

+Truyén dong hai truc song song quay cung chiéu (hinh 3.3a).

+Truyén dong chéo hai truc song song quay nguogc chiéu (hinh 3.3b).

+Truyén dong ntra chéo truyén chuyén dong giira hai truc chéo nhau (goc gitra hai



truc thuong 1a 90°, hinh 3.3c).

ol gy, b) s
Hinh 1.1.3 Truyén dong dai theo

vi tri

Phéan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyén ly an khép.

1.1.4. Uu va nhwoc diém ciia bd truyén dong dai

1. Uu diém

-C6 thé truyén dong giira 2 truc c6 khoang cach xa nhau (>15m).

-Lam viéc on dinh, khong on.

-Khi qua tai, dai truyén sé& truot trén banh dai nén bao vé hu hong may.

-Gia thanh ha, két cAu don gian, d& bao quan.

2. Nhwoc diém

-Kich thudc bd truyén 1on.

-Ty $6 truyén khong 6n dinh vi 6 sy truot dan hodi cua dai.

-Luc tac dung 1én b va truc 16n vi ¢6 luc cang san trén day dai.

-Day dai mau mon do ma sat.

-Ty s truyén khong 16n.

1.1.5. Pham vi sir dung ciia bd truyén dai

-Bo truyén dai c6 thé truyén cong suat dén 1500kW, nhung thudng duoc véi

P<(40+50)kW, v=5+30m/s.

-Dbi véi truyén dong dai det: ti sd truyén u < 5, truyén dong dai hinh thang: u < 10.

-Khoang cach 16n nhét gitta hai truc ¢ thé toi 15m va 40m (truong hop dic biét).

1.1.6. Phwong phap cang dai

Cang dai c6 thay d6i kich thudc bo truyén: Cang dai khi b truyén c6 khoang cach

tam c6 dinh cang dai khi c6 thé thay doi khoang cach tim



Banh
cang
da
i Diéu chinh cdng dai dai Diéu chinh cang dai bdang vit cang dai
bang banh cang dai

Diéu chinh cdng dai nhé trong lwong déng co

Hinh 1.1.6. Piéu chinh ciing dai nho trong hrong dong

co

1.2. VAT LIEU VA KET CAU PAI

1.2.1. Vat li¢u lam dai

-Vat liéu 1am dai thoa man d6 bén moi, 1au mon, hé s ma séat 16n, tinh dan héi cao.
a. Pai det: Bao gém cac loai dai sau: dai da, dai vai cao su, dai soi len, dai sgi bong,
dai 1am bang vat liéu tong hop.

b. Dai thang: Pai thang gdm c6 dai soi xép va dai soi bén
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Hinh 1.2.1. Pai det

Hinh 1.2.1 Dai thang
1.2.2. Két cAu dai thang

Mit cat ngang dai hinh thang loai A nhu hinh 3.12 gom céc 16p sau:
Lé6p 1: 13 16p chiu luc co ban gdm cac 16p soi va cao su. Lop 2: 1a 16p chiu kéo gom
6 cac 16p vai tam. Lép 3: 13 16p chiu nén bang cao su. Lép 4: 12 16p dinh hinh bao

quanh mat cat day dai bang vai tam cao su.

b
|
<bo J lg\ ot ’
IR 4
v

Hinh 3.10. Tiét dién day :
dai thang

Hinh 3.11. Két cau banh dai
thang

L2
s
=3
1
+

[ LOP2
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> —
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—

Hinh 3.12. Mat cdt ngang
dai hinh thang loai A

+ Chiéu dai Ltc (mm) day dai thang 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...

+ Pai thang tang kha nang tai nho tang hé s6 ma sat f
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1.3. THONG SO HINH HQC BOQ TRUYEN DPAI
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Hinh 1.3. Thong so hinh hoc chinh ciia b truyén
dai

Trong do: a: khoang cach gitra 2 truc
: goc gitra 2 day dai
1: goc 6m trén banh dan
1 . 2: duong kinh banh dai dan va bi dan

1.3.1. Goc 6m dai
Gé6c 6m al nho s& anh hudng kha ning kéo cta dai, do d6 can thoa man diéu kién sau:
+ Péi véi dai det: al > 150°
+ Pdi v6i dai hinh thang: al > 120° (do c6 tac dung chém cua dai vé6i ranh banh dai)
= 180 —57. %1

= 2-1
9 = +

1.3.2. Chiéu dai dai va khoang cach truc
1. Chiéu dai tinh toan ciia day dai L (mm)
-Chiéu dai tinh toén:

=2a+ - v?
at 5 (e )+

2. Chiéu dai can thiét ciia day dai Ltt (mm
-Chiéu dai thyc té: L

+Dai det: L= +( 100-400) mm

+Pai thang: L: Chon tiéu chuan L >

12



- B4 vé6i dai thang - phai chon theo tiéu chuan (- > L). Sau d6 tinh lai khoang
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cach truc a (mm) theo chiéu dai day dai vira chon:

\ +2-8.A2

2 (mm)

voi K=L - (4 LA =2

2 2

1.4. PONG HQOC BQ TRUYEN PAI
1.4.1. Vén tdc ciia by truyén dong dai

Vi ¢6 hién tuong truot nén van tde vong v2 ctia banh bi din chim hon van tde vong vl cua
banh dan: v2=(1- &).vl

Trong d6 & 14 hé sb truot, co gia tri tir 0,01 + 0,05

+ Pai vai cao su hoac vai ~ 0,01

+ Pai da~= 0,015

- Van toc¢ duoc xac dinh theo cong thuec:

_ &
1™ 60000 (m/s)
_ 2
2 7 50000 (m/s)

d1, d2: Puong kinh banh dai dan va bi din (mm)

nl, n2: s6 vong quay banh dai ddn va bi dan (vong/phut)

Van tdc tét nhat nam trong khoang 20+25 m/s. Vén tbc >30 m/s xay ra hién tuong dao dong
X04n, tang luc ly tam, nong day dai, giam tudi tho va hiéu suét bo truyén. Van tdc < 5 m/s
khong nén ding bo truyén dai.

1.4.2. Hién twong truot dai va diéu kién dé khong xay ra truot dai

1. Trwot hinh hoc: xay ra khi dai chua 1am viéc va véi tac dung ciia luc cing ban dau
o gitra dai va banh dai sinh ra lyc ma sat, dai bi gidn dai va trugt trén banh dai.

2. Trwot dan hoi: khi bo truyén lam viéc, do luc 1> nén d6 bién dang dai khi vao

dai 16n hon d6 bién dang dai khi ra dai 1>,. Do d6, khi vao tiép xuc véi banh dan, dai
s€ bi co lai gdy nén hién tuong trugt dan hoi va chuyén dong cham hon banh dan.
Trén banh bi dan thi nguoc lai.

3. Trugt tron: xay ra khi moment truyén 1én hon moment ma sét (lyc vong 16n hon
luc ma sat). Vay truot tron 1a hién tugng xay ra khi b truyén bi qua tai, banh bj dan
dirng lai va hiéu suét ctia bo truyén bang khéng.

14



Hinh 1.4.2. Cung trugt giira dai va banh dai
1.4.3. Cac dang hong ciia bd truyén dai
- but dai do méi
- Nong do ma sat
— Hién tuong truot tron
1.5. LUC TAC PONG LEN TRUC BQ TRUYEN PONG PAI
1.5.1. Lwc vong
- Khi b truyén chua 1am viéc, dé tao nén lyc ma sat giita dai va banh dai, can phai
cang dai véi luc cing ban dau .

Ta c6 lyc vong
_2.1_ 1000.

1
Trong do6: : luc vong c6 ich (N)
P: cong suat (kW)
v: van téc vong cua banh dai (m/s)

Pé tim quan hé giita luc ¢ voi 1 , 2 tabo qua luc ly tAm va gia thuyét vat bdai tuan
theo dinh luat Huc (Hook), khi dai chiu tai trong ngoai luong din trén nhanh dan bang
lugng co trén nhanh bi dan nghia la:

-Luc tac dung 1én truc banh dai (luc hudng tam ) dugc tinh nhu sau:
=2.0.sin(})

hoac =3.0.5in (}) - (khi bo truyén khong c6 bd phan cing dai)

Vo1 1: goc Om trén banh dai nho.

-Dbi v6i dai thang ta thay:

Luyc trén nhanh dan (nhanh cang) 1=o0+0,5.

Luc trén nhanh bi dan (nhanh chung) 1= + 0,5.

15



Piéu kién luc cing ban dau dé khong xay ra trugt tron 1a
141
0 > 2. 11

Khi tinh céc lic c6 thé bo qua luc cing phu Fv.
CHUONG 2. BO TRUYEN PONG XiCH

2.1. KHAI NIEM CHUNG

2.1.1. Nguyén li lam viéc ciia truyén dong xich

-Lam viéc theo nguyén li an khép. Tai trong duoc truyén di nho vao in khép cua cac
mat xich véi cac ring dia xich.

-Truyén chuyén dong va moment xoan giita 2 truc kha xa nhau.

2.1.2. Céu tao bd truyén dong xich

-Gom 2 dia xich: dia xich dan, dia xich bi dan va day xich.

-Ngoai ra b truyén con ¢ thém bo phan cang xich, bo phan bdi tron va che chan.

+ Pia xich dan 1, c6 duong kinh tinh toan 13 ; lap trén tryc I, quay véi sé vong
quay 1 , cong suat truyén dong 1, mdé men xoan trén truc ;. Pia xich c6 ring tuong tu
nhu banh ring. Trong qua trinh truyén dong, rang dia xich dn khép véi cac mat xich,
tuong tu nhu banh rang dn khép véi thanh rang.

+ Pia xich bi dan 2, c6 duong kinh 2, dugc lap trén truc bi dan II, quay voi 6
vong quay 2, , cong suét truyén dong », , md men xodn trén truc o, .

+ Day xich 3 1a khau trung gian, mac vong qua hai dia xich. Day xich gom nhiéu
mat xich duoc ndi v6i nhau. Cac mat xich xoay quanh khép ban 18, khi vao an khép
voi1 rang dia xich.

Hinh 2.1.1. B
truyén xich

2.1.3. Phan loai bd truyén déng xich

-Theo coéng dung: xich tai, xich truyén dong, xich kéo.

-Theo sb day xich: xich 1 ddy va xich nhiéu day.

16



Hinh 2.1.3 B§ truyén c6 3 dia bi

Hinh 2.1.3. Xich con

lan

17
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Hinh 2.1.3 Xich rang
2.1.4. Uu va nhuoc diém va pham vi sir dung ciia bd truyén ddng xich
1. Uu diém

-Khong c6 hi¢n tugng truot

-Luc tac dung 1én truc va 6 bé do khong can ting xich.

-C6 thé truyén cong suit va chuyén dong cho nhiéu truc dong thoi.

-Kich thudc bd truyén nhé gon (so v4i bo truyén dai ¢ ciing cong suat va sd vong
quay). ]

2. Nhwge diém

-Do c6 va dap nén gay 6n vi vay bo truyén xic khong phu hop véi van tde thap.
-Ti s6 truyén ttc thoi khong on dinh.

-Van tdc tirc thoi cua xich va banh bi din thay doi.

-Phai boi tron thuong xuyén.

-Phai c6 bd phan diéu chinh xich.

-Ché tao, lap rap, bao dudng phirc tap.

3. Pham vi str dung

-Truyén chuyén dong va cong suit giita cac truc kha xa (<8m)

-Thudng dung cho van tdc thap va trung binh (v < 15 m/s va s vong quay n <500
vong/phut).

18



-Thuodng lap bd truyén xich & dau ra cua hop giam toc.

-Ti s6 truyén u < 8.

-Cong suit truyén dan: P < 100 kW.

-Hiéu suét cta bd truyén: 0,95-0,97

-Trong thyc té xich dng con lin dugc st dung rong rai nhat.

2.2. THONG SO HINH HQC CUA BO TRUYEN PONG XICH
2.2.1. Bwére xich

Budc xich , mm duoce tiéu chuén hoa.

Budc xich co gia tri tir 12,7+50,8 mm, cé thé chon theo bang 4.3
TeTJ

Hinh 2.2.1. Thong s6 hinh hoc ciia bd truyén
Xxich
2.2.2. Pia xich
- Puong kinh tinh toan ctia dia xich dan 1a d1 va cua dia bi dan 1a d2; ciing chinh 13
duong kinh vong chia cua dia xich, mm; 1a duong kinh ctia vong tron di qua tam Cac
chét. Puong kinh vong chia cua dia tinh theo cong thirc:
d=ge— = - (mm)

Trong d6: Z: s6 rang dia xich; 7

: budce xich (tiéu chuan)
- Puong kinh vong tron chan rang dia xich 1, 2 , mm.
- Puong kich vong tron dinh rang 1, 2, mm.
Xichdan ; = —— ~*'—

180
1

Xichbidan , =_ 5 =2
2
2.2.3. So riing dia xich
- S6 rang dia dan ; : tra theo bang 4.2

19



-Trong tinh toan thiét ké chon 1 = 29-2u
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-S6 rang cua dia dan thuong chon 1a s 1€, dé chong mon xich va dia xich.

Bang 4.2. Bang huéng din chon s riing dia xich din

Ty s0 truyén u

Loai xich 1-2 | 2-3 [ 3-4]|4-5]|5-6| >6
So rang Z)

Xich ng con lan [ 30-27 [27-25[25-23[23-21[21-17[17-15

Xichring [35-32[32-30[30-27[27-23[23-19[19-17

2.2.4. S6 mit xich
Chon so b khoang céach truc theo cong thirc a = (30 + 50).
X=2 L () + (1R

2 2

S6 mit xich: X chon chin dé ndi xich dé dang
2.2.5 Khoang cach truc chinh xac
Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xac nhu sau:

7
— _ 271 _ A _q 271

a=02%5 .[( : )+J( ) ) 8. 29— ] (mm)

Pé bo truyén xich lam viéc ¢ do chung binh thuong, ta giam khoang cach truc a mot

khoang Aa=(0,002+0,004)a.

o= — A
2.3. PONG HQC CUA BQ TRUYEN PONG XiCH

2.3.1. Van toc
- = ﬂm (m/s)

=2 (m/s)

2.3.2. Luc tac dung 1én truc bd truyén dong xich

1. Lwe vong
_ 1000

Trong d6: P: Cong suit (kW)

2. Luec tac dung 1én 6 va truc:
= Km.Trong
do: : hé sb trong luong >
: =1,15 b truyén xich nam ngang hoic khi goc nghiéng <
21



40°
: =1 b truyén thang dung.
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luc vong cé ich (N)
2.3.3. Tinh toan céac hé so diéu kién sir dung xich theo cong thirc
= OXXXXX
Céac hé sb dugc tinh nhu sau:
: hé s6 xét dén anh hudng cia vi tri bo truyén: khi dudng ndi hai tam dia xich hp voi
dudng ndm ngang mot goc nhd hon 60° thi ¢=1; néu 16n hon 60° thi =1, &
- hé s6 xét dén anh huodng cua khoang cach truc hay chiéu dai xich, xich cang di thi
s6 1an an khép ciia moi mét xich trong mot don vi thoi gian cang it, do d6 xich s& it
mon hon. tra bang 4.2
Bang 4.2. Hé s6

a <25%pe (30 + 50)%pe | (60 + 80)%p
K. 1,25 1 0.8

-2 hé s6 xét dén anh huong cua kha ning diéu chinh luc cang xich: néu truc &u
chinh dugc thi =1; néu diéu chinh bang dia cing xich hoic con lan cing xichti
-=1,1; néu truc khong diéu chinh duoc hoac khong c6 bo phan cang xich thi
-=1,25

- hé s6 xét dén diéu kién bdi tron: néu bdi tron lién tuc =0,8; néu bdi tron tigiot
=1; néu boi tron dinh ky (gian doan) thi =1,5 .

: hé s6 tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac digén
b truyén twong d6i ém thi : =1; néu tai trong c6 va dap (hay va dap nhe) thi

: =1,2+1,5; néu ¢6 va dap manh thi Kr=1,8.

- hé sb xét dén ché do 1am viéc: 1am viéc mot ca thi : =1; 1am viéc hai ca thi

=1,12; lam viéc ba ca thi =1,45.

2.3.4. Tinh toan cong suit theo cong thirc

= = [

Trong d6: : cong suét tinh toan (kW)
[P]: cong suat cho phép ctia bd truyén
=a
1

25 A A e ,
= (h¢ s6 rang dia xich)

— a A KL s e, )
— ; (hésosovong quay, gidtrigptraall.)

- hé s6 xét dén s6 day xich x, néux=l1,2,3,4thi=1;1,7; 2,5; 3.
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Bang 4.3. Lya chon buéc xich theo cong suét cho phép [P]
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~ ~ A ” .« A < . - >
Buée Bu:ong Chidu dai Cong suat cho phép [P] khi so vong quay cua dia nho
3 kinh 3 no1, (vg/ph)
xich chét d ong b,
Pes (mm) (mm)m (mm) 50 | 200 | 400 | 600 | 800 | 1000 | 1200 | 1600
7 : ; 0,19 | 0.6 ; 6 06
12, 3,66 5,80 1 811,23 11,68 |2 242 | 272
12,7 445 8.90 035|127 1229 | 3,13 | 3.86 450 | 506 | 320
12,7 445 10,11 045 | 1,61 | 2,91 | 3,98 | 4,90 5’74 ;43 5’95
15,875 5,08 11,30 0,57 | 2,06 | 3,72 | 5,08 | 6.26 7’34 8’22 7’55
15,875 5,08 13,28 0,75 | 2,70 | 4.88 | 6,67 | 8,22 9‘63 168 9‘65
19,05 5,96 17,75 1,41 1 480 | 838 | 11,4 | 13,5 1’53 16’9 1:27
25.4 7,95 22,61 320 | 11,0 | 19,0 | 25,7 | 30,7 34‘7 38.3 19’3
31,75 9,55 27.46 5,83 | 19,3 | 32,0 | 42,0 | 49,3 54’9 60‘0 43’8
38,1 11,12 35.46 10,5 | 34,8 | 57,7 | 75,7 | 88,9 99'2 ]0‘8 y
44.45 12,72 37,19 14,7 | 43,7 | 70,6 | 88,3 | 101 X ”
50,8 14,29 45.21 229 | 68,1 | 110 | 138 | 157
CHUONG 3. TRUYEN DONG BANH RANG
3.1. KHAI NIEM CHUNG
3.1.1. Pinh nghia
-Truyén chuyén dong va moment xoan gitra 2 tryc gan nhau.
-Lam viéc theo nguyén 1y dn khép
A
B
11
s 8¢ lameted
[s
I1
1, »
"’- x -
|\—.. =
|

Hinh3.1.1 So dd bd truyén banh
rang tru
Nguyén ly lam viéc ctia bo truyén banh rang (Hinh 5.1) c6 thé tom tit nhu sau: truc I
quay vdi s6 vong quay 1 thong qua mbi ghep then lam cho banh rang 1 quay. Rang
ctia banh 1 dn khép véi rang ctia banh 2, ddy rang banh 2 chuyén dong, 1am banh 2
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quay, nhd mbi ghép then truc IT quay véi s6 vong quay » .
3.1.2. Uu nhwoe diém va pham vi sir dung
1. Uu diém
- Kich thuéc nho.
- Kha nang tai 16n.
- Ti s6 truyén khong doi.
- Hiéu suat cao, c6 thé dat t6i 0,97 - 0,99%.
- Tbc @6 cao.
- Ty s6 truyén nhiéu cip
- Tudi tho cao.
- Do tin cay cao.
2. Nhuwoe diém
- Ché tao twong dbi phirc tap.
- D01 hoi d6 chinh xac cao.
- C6 nhiéu tiéng on khi van téc 16n.
- Chiu va dap kém.
3. Pham vi sir dung
Bo truyén banh rang dugc sur dung nhiéu nhat so véi cac bd truyén co khi khac. N6
duogc st dung trong hau hét cac loai may, ing dung rong rai trong linh vuc co khi: tir
dong ho, khi cu dén cac may hang niang v.v...

3.2. THONG SO HINH HQOC CUA BO TRUYEN PONG BANH RANG
3.2.1. Thong s6 hinh hoc bd truyén banh ring tru ring thing
1.M6 dun rang (mm)
m: banh rang try rang thing.
: banh rang tru ring nghiéng mé dun phap tuyén.
: rang con.
-Mo dun ring dugc san xudt theo tiéu chudn vao 2 day sb sau ddy, chung ta vu tién
day 1.
Déy 1: 1;1,25;1,5;2;2,5;3,4;56;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.
2.Cong thirc tinh banh ring tru ring thing
-Puong kinh vong chia (mm)

d=m.z
Ki hi¢u: d
Trong d6: m: modun

z: 86 rang
-Chiéu cao dinh ring:

h=
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Ki hiéu: 4
-Chiéu cao chén ring:
h=1,25m
Ki hiéu: &
-Chiéu cao ring:
h=h+h=225m

Ki hiéu: h
-Puong kinh vong dinh:
= +t2(C )
Ki higu:
-Puong kinh vong chan
=. —2% )
Ki hiéu:
-Khoang céach tam cua 2 banh rang an khop (khoang céch tryc)
q = 2%1 — 2%1)
2 2
Ki hiéu: a

(dau +: an khdp ngoai ; ddu -: an khdp trong)

3.Cong thirc tinh banh rang tru rang nghiéng
-Puong kinh vong chia (mm)

d= —
0
Ki hi¢u: d
Trong do: : beta
-Chiéu cao dinh ring;
h=
Ki hi€u: A
-Chiéu cao chén ring:
h=1,25.
Ki hiéu: 4
-Chiéu cao ring:
h=h+h=225.
Ki hiéu: h
-Buong kinh vong dinh:
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Ki hi¢u:

. +2

(
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-Buong kinh vong chan

=. =25 ( )
Ki hiéu:
-Khoéang cach tdm ctia 2 banh rang an khop (khoang céch truc)
_2%2 — L*1)
2.7
Ki hiéu: a

(dau +: an khdp ngoai ; ddu -: an khop trong)
-Goc nghiéng rang :
-Banh ring tiéu chuan: 8° < <20°

-Ti sO truyén:
2
1

u=

IO L

3.3. LUC TAC DUNG LEN BO TRUYEN PONG BANH RANG

3.3.1. Lwc tac dung I1én bd truyén dong banh riing tru ring thing

Quy Tic: Khi xét lyc tac dung 1én bd truyén banh ring, ta chi xét luc tac dung 1én
banh ring dan, trén banh ring bi dan luc tac dung nguoc chiéu va cung do 1om voi luc
trén banh dan.

1. Lwe phép tuyén : nam trén mat phang phap trung véi mit ngang va phan ftthanh
2 thanh phan 1a lyc vong Ft va luc hudng tim F

-Diém dat tai vi tri an khép

-6 16n:

-Phuong chiéu: tai vi tri dn khép, chiéu cua luc vong nguoc chiéu chuyén dong cua
banh ring dan
-V6i 1 moment xoan trén banh rang dan (N.mm)
-V&1 m: moédun rang (mm)
-V6i 1: S6 ring banh dan
2. Lwe huwdng tam
- Piém dat tai vi tri an khop
29



- Phuong chiéu: tai vi trf an khop, chiéu ctia luc hudng tim huéng vao tim ctia banh
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ring dan.
-bo 16n:
1=~ 71 :
. gbc an khép,banh rang ti€éu chuan = 20°

Hinh 3.3.1. Luec trong bd truyén banh ring tru

ring thing
3.3.2. Luc tac dung I1én bd truyén dong banh riing tru ring nghiéng
Banh rang truc tac dung 3 luc:

+Luc vong

+Luc hudng tam

+Luc doc truc
1. Lwc vong
-biém dat tai vi tri an khop
-Chiéu nguugc chiéu chuyén dong ctia banh riang dan.
-bg 16m
— _21_29_21.0

1 2 1 2 1

2. Lwc hwéng tim

-biém dat tai vi tri an khop

-Chiéu huéng vao tim banh rang dan
-Gia tri
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3.Luc doc truc
-Diém dat tai vi tri an khép
-Chiéu huéng vao mit 1am viéc
-Gia tri
1=, 19
3.3.3. Luc tac dung I1én b truyén dong banh ring con ring thing
-Luc tac dung 1én bo truyén banh ring con duoc phan tich thanh 3 phan:
+Luc vong:
+Luc hudng tam
+Luc doc truc
1.Lwc vong trén banh din
-biém dat tai vi tri an khop
-Phuong chiéu: phuong theo phuwong Oy ciia hé toa do, chiéu ngugc chiéu chuyén
quay cta banh ring dan
-Luc ,ddi xtmg ,
-Db6 16n:

Trong do : | : duong kinh trung binh cua banh rang con dan

2. Lwe huwdng tam

-Diém dit tai vi tri an khép

-Phuong chiéu: huéng vao tdm banh ring dan 1 trén banh riang bi dan.Luc )
huéng vao tim banh ring bi dan ».

3. Lwce doc truc

-Diém dit tai vi tri an khép

-Lyc , : trén banh ring dan: ngugc chiéu va cing do 16n voi )

: nguoc chiéu va cing do 16n véi

-Luc

2 1

-0 16n:
L=, =, .tg.sino;
, = ;= ,.1g.sine;
=, .tg.coso;
Trong do: o« : gbc an khép
©1,: gbc mit con ciia banh dan va bi dan
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CHUONG 4. BO TRUYEN PONG TRUC VIT
4.1. KHAI NIEM CHUNG
4.1.1. Nguyén ly lam viéc ciia bd truyén dong truc vit-banh vit
Truyén dong truc vit thudc loai truyén dong banh ring dic biét dung dé truyén chuyén
dong quay va tai trong gitra hai truc chéo nhau, goc gitra hai truc thuong 1a 90°.
4. 2. THONG SO HINH HQC CUA BQ TRUYEN TRUC VIT ACSIMET
- Modun m
m = t/m (mm)
t: budc ren truc vit = budc ren banh vit

Gia trj m dugc tiéu chudn hod theo hai diy theo thir tw vu tién sau:

Day 1:1,0; 1,25; 1,6; 2; 2,5; 3,15; 4, 5; 6,3; 8; 10; 12,5; 16; 20

Day 2:15; 3;3,5;6;7;9; 12; 14
- Goc profin ren tryc vit: o= 20° (do trong tiét dién doc truc cua truc vit)
- Hé s6 duong kinh truc vit q: chon theo tiéu chuan tuy theo moédun m.
Gia tri q duoc tiéu chuan hoa theo hai ddy theo thu tu wu tién sau:

Day 1: 8; 10; 12,5; 16; 20; 25;

Day 2:7,1;7,5;9; 11,2; 12; 14; 18; 22,4;
4.3 LUC TAC DUNG
1. L}_rc vong : , tac dung lén truc dan I, luc ,tac dung 1én tryc II.
- biém dat: vi tri an khop
- Phuong chiéu: Phuong cua ltiép tuyén v6i vong lan truc vit, phuong cua ) ptuyén
v6i vong lan cta banh vit. Chiéu cua ,hguoc vol chiéu quay 1, chiéu cua
,cung voi chiéu quay ».

- Gid tri cua ,va ,

2. Lwe huwéng tam :
- biém dat: vi tri an khép

- Phuong, chiéu: , tac dung 1én truc I, vudng goc vai truc I va hudng vé phiatruc Luc
hudng tdm , vudng goc voi truc II va huong vé phia trucl.
-Giatri: | =,=,.tgo/cos\

3. Luc doc truc
- Piém dat: vi tri an khép
- Phuong, chiéu: , tac dung 1€n truc I, song song va1 truc I. Lyc doc truc song
song voi truc I1. Chiéu cua luc 1+ » phuthudc vao chiéu quay va d&nghiéng cua
duong ren. Gia tri cta luc doc truc:
- Gia tri:

33



1:2 :2.2/2
221 =2.1/1

Luc , tic dung 1€n truc vit c6 gia tri rat 16m, dé& lam truc vit mat on dinh.

©——4
@

Hinh 4.3. Luc tac dung 1én b truyén truc vit- banh
vit
CHUONG 5. VAN DUNG KIEN THUC GIAI BAI TAP

BAI TAP KIEM TRA DPINH Ki:

BAI 1. (3,0 diém)

Cho bb truyén dai det c6 cong suat P1=3 kW; s vong quay banh dan n1=960
vong/phut; ty s6 truyén u=3; duong kinh banh din d1=150mm, lyc cing ban dau
FO0=600N va khoang céach truc a=1400mm. Bé qua hién tuong truot tron va luc cang
phu Fv. Hiy xac dinh: a. Goc dm dai 1 va chiéu dai can thiét cua day dai L?(0,75d)
b. Van toc v1; luc vong Ft; luc tac dung 1én 6 tru Fr. (0,75d) c. HE sb ma sat f ti thiéu
dé khong xay ra hién tuong truot tron (0,5d) d. Néu thay dai det bang dai thang, xac
dinh chiéu dai day dai L theo tiéu chuan va tinh lai khoang céach truc chinh xac? (1,0 d)

Bai lam

a/ Puong kinh banh dan d2

=3= —

150

=>d» = 450 (mm)
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GoOc 6m dai:

2-1
a1 =180 -57.
- 180.57 450 ~150
s 1400
=167,8°

Chiéu dai tinh toan cta day dai:

(1+2) (2—-1p
Ltt = 23. + HT + 4

= 2.1400 + II( 150 + 450 )/2 + ( 450 - 150 )2/4.1400
= 3758,55 (mm)
Chiéu dai can thiét cta day dai:
L = Ly + ( 100-400 )
= 3858,5-4158,5
Chon L = 4000 (mm)
b/ Véan toc

_ ml.1
~ 60000

1.150.960
60000

\Y

7,54 (m/s)
Luc vong

1000.
Fi=

35



1000.3
7,54

397,9(N)
Luc tac dung 1én b truc:
Fr=2.F0.sin (a/2)

= 2.600.sin ( 167,8/2)

=1193,2 (N)

c/ Hé s6 ma sat ctia f dé khong xay ra hién tugng trugt tron
o1 = 167,8°

=2,93(rad)

d+1
Fo = F"‘-FV (1)
Ma Fy =0 nén
<=>Fp > 1+121-1

397,9.2,93+1
2.2,93-1

<=>600 2

<=> {20,235
Vay hé s6 ma sét t6i thiéu dé khdng xay ra hién tuong truot tron 1a: fimin
=0,235
d/ Ltt = 3758,55 (mm)

Chon L =4000 ( mm)

d2 —di1 450 —150
A= 2 = 2 =150 (mm)
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M(d1 +d2)
K=L- 2

I( 150 + 450)
= 4000 - 2

=3057,5(mm)

Khoang cach truc chinh xéc

3057,5 + 3057,52 — 8.(150)2
= acx = il n (29

=1521,3 (mm)

BAI 2. (2,25 diém)

BG truyén xich ong con lan c6 cac thdng so sau: khoang cach truc =800 mm, budc xich
pc=15,875 mm; cong suat truyen dong P=8 kW; so rang dia Xich dan Z1=24 rang; ti s6 truyen
u=3; s6 vong quay banh dan n1=450 vong/phut. Xac dinh:

a. S6 rang dia xich dan, duong kinh vong chia dia xich dan va bi dan, so mat xich X ¢6 xét
déen diéu kién noi xich dé dang ? (1,254d)

b. Van téc v1; lyc vong Ft va luc tac dung 18n 6 truc Fr biét bo truyén nam ngang? (1,04)

Bai lam

S6 rang dia xich bi dan:

2 2
u—? 3= 24—
=72 =72 rang

Duong kinh vong chia dia xich dan:

1 15,875.24
di = = =121,3(mm)

II I1

Duong kinh vong chia dia xich bi dan:
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2 _ 1587572 =363,8(mm)
d2: I - I1

SO mac xich:

2. _
X:_+1+2 +(2 1)2.1
| 2 20

2.800 |, 24+72, ,72-24, 15875

15,875 * 2 ( 2# 800
=149,9 (mm)

Chon X =148 (mm)

b/ Van toc:

m 15,875.24.450
Vi = = =2,86 (m/s)
60000 60000
Luc vong:
1000. 1000.8
Fi= = =2797,2(N)
2,86
Ma bo truyén nim ngang
Luc tac dung 1én 6 truc:
r= Km.Ft

=1,15.2797,2 = 3216,8 (N )

BAI 3. (2,5 diém)

Cho b6 truyén banh ring try ring nghiéng tiéu chuan dn khép ngoai nhu hinh bén truyén mo
men xodan T1=100000Nmm c6 khoang cach truc aw= 400mm, s6 rang Z1=35 rang, Z2=105
rang, goc an khdp a=20°, cac banh rang khong dich chinh, 2 banh rdng an khop ngoai. Hay
xac dinh:
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a. Mo dun phap tuyén mn va goc nghiéng rang p? (1,25d)

b. Phan tich va tinh gia tri cac luctac dung 1én 1én cdp banh rang trén da cho. (1,25 d)
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Bai lam
2 2.
a/ aW = L
= = —( 2+1)
2.
_(105+35)
2.400 (1)

_ biéu kién goc ngiéng riang: 20°>=8°

= €0s8° = cos = c0s20° (2)

Thay (1) vao (2):
105 +
> €0s8° 2 ( 3 2> cos20°
2.400
2.400.cos8° > > 2.400.c0s20°
105+35 105 + 35
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=572mn=254
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Chon mo6 dun phap mp = 5,5 mm

_ 551059 77

2.400 80

> =15,7°

b/

Lyc vong:
21, 2.100000.15,7°
Ftl=F2= = 5.5.35 =1000,2 (N)

Luc hudng tam:

1 1000,2.1720°
Frli=Fr2= —
15,7°

=378,1 (N)

Luc doc truc:

Fal =Fa2 = Ftl.tg = 1000,2.t915,7° = 281,1 (N )
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BAI 4. (2,25 diém) Cho hé théng truyén dong nhu hinh bén dudi, cho biét sb vong quay
dong co 1a nde=1440 vong/phut. S6 ring cac banh rang: Z1=30, Z2=40, Z3=20, Z4=60,
75=20, Z6=50, ti sd truyén cua bd truyén xich ux=2.5. Xéc dinh: a. Ti sb truyén chung
ctia hé thong va sd vong quay thung tron (1,0d)

b. Phuong va chiéu cac luc tac dung 1én cac banh ring. (1,25 d)

Truc |

THUNG

Truc Il TRON

Tryc Il

Tryc IV

Bai lam

a/ Ti sb truyén chung cta hé thong
_Goiul2 1a ti s6 truyén tir truc I - 11
_ Goi u34 la ti s6 truyén tir tryc 11 - 11
_Goi u56 1a ti s6 truyén tir truc I1I - IV
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_ulatisé truyén chung cua hé thong

U =U12.U34.Us6.Ux

246
:l . 3 . 5 «UX
40 60 50
:0'20'20'2’5
=25

_ Goi nth 13 s6 vong quay thung tron
_Goi ndc 1 sb vong quay dong co
0 1440
u= = 5 25= 1440
h h
=unth = 57,6
b/

44



HET

45



