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4.1. KHAI NIEM CHUNG @

- Truyén chuyén déng gitra cac truc song song v&i nhau.

e,




4.1. KHAI NIEM CHUNG %

- Truyén chuyén déng gitra cac truc song song v&i nhau.




4.1. KHAI NIEM CHUNG %

- Truyén chuyén déng gilra cac truc giao nhau hoac
chéo nhau.




4.1. KHAI NIEM CHUNG /5

- Bién chuyén ddong quay thanh chuyén déng tinh tién
hoac nguwoc lal.




4.1. KHAI NIEM CHUNG

- Truyén ddng véi ti s6 truyén thay doi.




4.1. KHAI NIEM CHUNG

- Truyén ddng véi ti s6 truyén thay doi.
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B6 truyén béanh rdng phang
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Vi tri giiia cdc truc
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Hinh dang cua BR

PHAN LOAI  _ Cdch bé'trirdang trén BR
THEO

Bién dang rdang

Phuong dié¢n khdc cua
hinh dang BR

Bé truyén BR phdng
B¢ truyén BR khong gian

B¢ truyén BR dn khdp ngoai
B¢ truyen BR dn khép trong

B¢ truyén BR tr u

B¢ truyén BR non

Bé truyén BR rdng thdng
B¢ truyén BR rang nghiéng
B¢ truyén BR chit V

B¢ truyén BR rdng cong

B¢ truyéen BR than khai
B¢ truyén BR Xicloit
B¢ truyén BR Novicov

B¢ truyén BR tron
B¢ truyéen BR khéng tron



Bé truyén banh rdng dn khép ngoai




Bé truyén banh rdng dn khép ngoai



Bé truyén banh rédng dn khép trong



Bé truyén BR phdng
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B¢ truyéen BR phdng

Vi tri giiia cdc truc . )
B¢ truyén BR khong gian

B¢ truyén BR dn khdp ngoadi

Su dan kho .
) P B¢ truyen BR an khop trong

B¢ truyén BR tr u

B¢ truyén BR non

PHAN LOAT . il i et o B

THEO

Hinh dang cia BR { ’

o B¢ truyén BR than khai
Bién dang rang e B¢ truyén BR Xicloit
e B¢ truyén BR Novicov

- Phuong dién khdc ctia o B truyén BR tron
hinh dang BR e B{ truyén BR khéng tron



R&ng thang R&ng nghiéng



Rang chir V Rang cong









B¢ truyén BR phdng

Vi tri giiia cdc truc R _
B¢ truyén BR khong gian

B¢ truyén BR dn khdp ngoai

- Sudn khop i R . )
B¢ truyén BR an khop trong
) B¢ truyén BR tru
- Hinh dang cua BR

B§ truyén BR non

PHAN LOAI

- (Cdch bé'tri rang trén BR
THEO

B¢ truyén BR rdng nghiéng
B¢ truyén BR chit V

B¢ truyén BR rdng cong

B¢ truyén BR tron
B¢ truyén BR khéng tron

- Phuong dién khdc cua
hinh dang BR

[ ]
[ )
[ )
[ )
[ ]
[ J
{ B¢ truyén BR rdng thdng
[ )
{.
[
[ )
[ )



Vi tri giiia cdc truc

Su an khop

Hinh dang cua BR

PHAN LOAI  _ Cdch bé'tri rang trén BR
THEO

Biéen dang rang

Phuong dién khdc cua
hinh dang BR

Bé truyén BR phdng
B¢ truyén BR khéng gian

B¢ truyén BR dn khdp ngoai
B¢ truyen BR dn khép trong

B¢ truyén BR tr u

B¢ truyén BR non

Bé truyén BR rdng thdang
B¢ truyén BR rang nghiéng
B¢ truyén BR chit V

B¢ truyén BR rdng cong

B¢ truyen BR than khai
B¢ truyén BR Xicloit
B¢ truyén BR Novicov

B¢ truyén BR tron
B¢ truyén BR khong tron



Bé truyén banh réng tron




B6 truyén bénh rang tron



B6 truyén banh rdng khéng tron



4.1. KHAI NIEM CHUNG @

c. Uu, nhudc diém vda pham vi s dung:
Uu diém:

= Kich thudc nho, kha ndng tdi 18n.

= TP s6 truyén khédng déi do khdng cd hién tuong truct tron.
= Hiéu sudt cao: 0,97 + 0,99.
= Lam viéc v8i van téc cao, cdng sudt 18n.
= Tudi tho cao, ladm viéc véi doé tin cdy cao.
Nhudc diém:
= Ché tao tuong doi phuc tap.

= Poi hdi dd chinh xdc caoo.

= C6 nhiéu tiéng on khi lam viéc v8i van t6¢ cao.



4.1. KHAI NIEM CHUNG @

c. Uu, nhudc diém vda pham vi s dung:

Pham vi st dung:

Bugc su dyung réng rdi trong nganh ché tqo may,
frong do bd fruyén banh rang try rdng fthang
dudc st dung nhiéu nhat.



4.2. THONG SO HINH HOC

4.2.1. Théng sé hinh hoc bdnh rdng thang
4.2.2. Théng sé hinh hoc banh rang nghiéng
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4.2.1. THONG SO HINH HQC BANH RANG THANG

= Bién dang rang (than khai).




4.2.1. THONG SO HINH HQC BANH RANG THANG




4.2.1. THONG SO HINH HOC BANH RANG THANG

= Bién dang rang (than khai).
= Pwong kinh vong dinh d..
= Pwong kinh vong chan d..
= Chiéu cao rang.

= Puwdng kinh vong co s& d,.
= PDuwong kinh vong chia d.

= Bé day rang s,.

= Beé réng ranh rang e,

= Bwdrc rang p:

27r
P=S+€ = .




4.2.1. THONG SO HINH HOC BANH RANG THANG

= Modun m (dwoec tiéu chuan hoa): m:B
T
Day 1 1 1.25 2 2.5 3 4 5 6 10 | 12 | 16 | 20 | 25
Day2 | 1,25 | 1,375 | 1,75 | 225 | 2,75 | 3,5 | 4,5 | 5,5 9 |11 | 14| 18 | 22




4.2.1. THONG SO HINH HOC BANH RANG THANG




4.2.1. THONG SO HINH HOC BANH RANG THANG




4.2.1. THONG SO HINH HOC BANH RANG NGHIENG

\n ( = Goc nghiéng g.

= Bwdc phap p,.

= Bwdc ngang p..

Modun phap m,, :

= Modun ngang m; :

n m,
m, =
cos 3




4.2.1. THONG SO HINH HOC BANH RANG NGHIENG

- m,.z
cos 3

= Puwong kinh vong chia: |d =m,.z

= Puwong kinh vong dinh: |d, =d +2m,

= Puwong kinh vong chan: [d; =d —2,5m

o | m _m,(z,+2,)
Khoang cach truc: a 9 (Zl+22) 2C0s 3




4.3. PHAN TICH LUC TAC DUNG

4.3.1. Luc tdc dung trong bé truyén BR tru
rdng thang.

4.3.2. Luc tdc dung trong bé truyén BR tru
rang nghiéng.
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QUI TAC XAC PINH CHIEU LUC AN KHOP

—

= Chiéu lwc hwéng tam F.

- - ludn hwéng vao tam truc.

= Chiéu lwc vong |ft :
- Trén banh chi déng: nguwoc chiéu chuyén déng.

- Trén banh bj ddng : cung chiéu chuyén déng.

= Chieu lwc doc truc F,
- Trén banh chu déng: huwdng vao mat rang lam viéc.

- Trén banh bj ddng : nguwoc chiéu so voi F_trén

banh chu déng.



4.3.1. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG THANG

—

Lwc vong F

Lwc an khép

-

Lwc hwédng tam Fr



4.3.1. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG THANG

2T.
= Lycvong: |[F =F =—2
1 2 dl
* Lwc huwdng tam:
Frl = FIr2 = Ftl.tga
= Lwc an khowp:
F




4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

Lwc vong ﬁ;

/

Lwc an khép Lwc doc truc El

Lwc hwong tam [



4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG




4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

F,

ST

el



4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

= Lycvong: | =F =—

= Lwe doc truc: |F, =F, =F .1gf

o ea F tga F
= Lwc huwongtam: |F =F =F'.1gor, =— F'=—1"
b cosf3 cosf
F' F,

= Lwc an khop: |1 =1, = coScr cos [.cos
n ) n




4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

Wy

D




4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

W,

D




4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

>
/]



4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG




4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG

S



4.3.2. LU'C TAC DUNG TRONG BO TRUYEN BR TRU RANG NGHIENG




4.3.3. TAl TRONG TIiNH

= Tai trong tinh: Et = K°Fdn

F, la tii trong danh nghia (cho trudc) va K 1a hé so tdi trong tinh.

= Hé sb tai trong tinh: | K = Kﬁ.KV.Ka

K, he sO tap trung tai trong theo chiéu rong vanh rang (tra bang 6.4, trang 209,
tai licu [1]),

K :he SO tai trong dong (tra bdng 6.5 va 6.6, trang 211, tai lieu [1])

K_: hé so xét dén su phin bo tai trong khong déu trén cac doi ring (tra bdng

6.11, trang 213, tai licu [1]).



4.4. CAUC DAING HOUNG VA@ CHZE TIEAU TiNH

4.4.1. CAUC DAING HOUNG

@ Gay rang.
Troc vi moi bé mat rang.

Mon rang.

@

o

@ Dinh rang.
@ Bién dang déo bé mat rang.
@

Bong bé mat rang.

4.4.2. CHZE TIEAU TINH



4.4.1. CAC DANG HONG

= Gay rang: do ng suat udn.

= Tréc vi moi bé mat rang: do &ng suat tiép xuc va ma sat
trén bé mat rang.

= Mon rang: xay ra & cac bo truyén hé, bdi tron kém.

= Dinh rang: xay ra & cac bd truyén chiu tai trong I&n 1am
viéc v&i van toc cao.

= Biéen dang déo be mat rang: xdy ra & b truyén ché tao ti
thép mém, chiu tai trong I&n va van toc thap.

= Bong bé mat rang: xay ra & b truyén dwoc tdng bén bé mat.



4.4.2. CHI TIEU TINH

CHZE TIEAU TINH

Tinh theo noa bean tieap xuucgTinh theo theo noa bean uoan
Kieam tra theo noa bean uoanjlKieam tra noa bean tieap xuuc

(B6 truyén kin, béi tron tot). (B6 truyén hé, béi tron kém).



4.5. VAAT LIEAU CHEA TAIO BAUNH RAENG

SV toi fhoic trang 220, tawi liedu [1]
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

TiINH TOAUN

inh theo noa bean tieap xuu@Tinh theo theo noa bean uoan

16



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

4.6.1. Tinh theo d6 ben tiép xuc:

17



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

= Dieu kiénben: |, <[o},]

= Ung suéat tiép xuc tinh theo coéng thirc Hetz:

d,
2p

o, =24,

g, : cudng do tai trong phdp tuyén,

p :ban kinh cong twong duong ciia bé mat ti€p xiic,

Zy : hé so xét dén cd tinh cua vat liéu.

18



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

a. Hé so xét den co tinh vat liéu:

2E E,

Ly = > >
lEy(1— g )+ E (11— 13)]

E;, E;: modun dan hoi vat liéu ché tao bdnh chi dong va bdnh bi dong,
1, 1 hé s6 Poisson ctia vat liéu ché tao cip bdnh ring,
Néu bdnh ring bang thép thi:
E/=E=2110Mpa vi w=1=03 = Zy=275Mpa".

19



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

b. Ban kinh cong twonq dwong:

o1, >+ ban kinh cong cdc bé mat thin khai tai diém an khép,
Dau “+” khi dn khdp ngoai. dan “-* khi dn khdp trong.

1

1
4

1

P PP

(

.

_d;sina

P =

_d,sina

Py =

2

2

-

I 2(u=l)

0 ud sina

20



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

c. Cudng do tai trong:

5
F =—"—":luc dn khdp,
cosa

Ky : hé so tdi trong tinh,

Iy :tong chiéu dai tiép xuic cua cdc doiring, xdc dinh theo cong thite thue nghiém

b :chieurdng vauhring, b =y, ,d,

&, he s6 trung khdp ngang, ¢6 gid tri &, = 1,2+1,9



4.6. TINH TOAUN BOA TRUYEAN BR TRUI

RAENG THAUNG

c. Cudng do tai trong:

) g

27K, 7

- bd, cosa
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI

RAENG THAUNG

2E E,

Ly = 2 2
\/”[Ez(l_:ul )+ E (11— 15)]

1 2(u=xl)
O ud sina

27K, 7

9,

- bd, cosa

2
7 =
\ " \/sinZa
Z. /7.7 |2TK,(uxl
GH: MdH 6‘\/ | Z( )S[UH]
1 u



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

- Z,2,7Z, 2T K, (uxl)
d, bu

Oy <loy,]

. LKy (uxl)

Y ba [O-H]zu

m) d, =K,

K. hé s6 phu thude vao goc in khdp, hé so trang khép va vat liéu banh ring,

K, = 75,6 néu cdc dieu kién sau thoa:
+ Cap banh ring khong dich chinh hay dich chinh déu (a=20). Khi d6 Zy = 1,76.
+Néu g, =12 thi Z-=0,9.
+ Vit liéu thép Zy = 275 Mpa™”.



4.6. TINH TOAUN BOA TRUYEAN BR TRUI

RAENG THAUNG

) (d =75,63\/

LKy utl)

Wbd[UH]zu
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

LKy

a=50(u=xl)3
Wba[o-]—[]zu

J il d = S !
> : moment xoan trén banh br dong, 7, =ul,

/. (utl _ h

Vi :%ﬁ( ) V0L ¥y, = —.
2 a

(14 fr1 v, cho theo day tieu chudn: 0.1; 0,125; 0,16: 0,2; 0,25; 0,315; 0.4; 0.5:

0.63 ... C6 thé chon i, theo bdng (6.15), trang 231, tai licu [1].

Dayvy 1

40

50

63

80

100

125

160

200

]
L

400

Day 2

140

180

225

280

333

450
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

- Tir gid tri khoang cdch truc tim dude, ta tinh modun va lam tron theo day tiéu chuan véi
cong thire tinh m = (0,01+0,02)a .

- SO ring trén hai banh ring:
2a
7 = : Z,=UZ
1 ? 2 |
m(u+1)

S6 ring 7, 72 to1 thidu phdi bing 17 dé trdnh hién twong cit chan ring. Sau khi ¢6 z;, z; ta
tién hanh tinh lai khodng cdch truc a va d;, do.
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

4.6.2. Tinh theo dé bén uon:




4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

4.6.2. Tinh theo dé bén uon:

@ Ungsuat thyctinhtoan: |, =c.K

(o}

ola ¢ng suat danh nghia

Ko 1 hé so tdp trung Gng suat 1y thuyét.

@ Luwc phap tuyén F, dat tai dinh rang:

F cosa' F sina'

F'=F cosa'= F' =F smma'=

r

COS X CoOS ¥
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

4.6.2. Tinh theo dé bén uon:

@ ng suét danh nghia tai chan rang:

F'l F'"
oc=0,—0,6 = +
14 A

0, O, .Ungsuatuon va ung suatnén sinh ra trong chan rang,

P L . .2 b{ﬁz
W : moment can uon tiét dién nguy hiém, W — .

A = bo: dien tich tiét dien nguy hiem,
b, § :chiéurong va chieu day ring tai tiét dién nguy hiém,
/ - cdanh tay don hre uon.



4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

4.6.2. Tinh theo dé bén uon:

@ Vi/va ¢ ti l1é bac nhat véi modun m, nén:

[=I'm; oO0=0'm

@ Do do:

_FK,| 6" cosa' sma'

bm | (') cosa - 5'.cosa




4.6. TINH TOAUN BOA TRUYEAN BR TRUI

RAENG THAUNG

4.6.2. Tinh theo dé bén uon:

@ Dat hé sb dang rang:

Y, = 6/

cos! sin &'

K

_(5')2 cosa o'.cosa

(o}

D61 v6i bd truyén dn khép ngoai: Yr = 3+4.6.

P61 v6i bo truyen an khép trong : Y = 3,5=4.

@ Hé s6 dang rang c6 thé xac dinh bang thwc nghiém:

Y, =347+

132 27.9x

zZ zZ

+0,092x°
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4.6. TINH TOAUN BOA TRUYEAN BR TRUI
RAENG THAUNG

4.6.2. Tinh theo dé bén uon:

@ Coéng thre kiém nghiém dd bén udn:

R S o AN
bm m d,

OF

mz,

@ Cobng thirc thiét ké banh rang theo dd bén ubdn:

\/ 2TK,Y, \/ 2TK,Y,
m =3 =3 5
ZW o lOr ] ZWlor]

hé so Wpq tra bang 6.16, trang 235, tai licu [1].



4.6. TINH TOAUN BOA TRUYEAN BR TRUI

RAENG THAUNG

* B6 truyén che kin, boi tron tot:

- Thiét ké theo o, :

. A7 .
- Kiem nghiém theo o :

A A A A Al 2
* Bo truyéen de ho, boi tron kém:

- Thiét ké theo o,

- Kiem nghiém theo o, :

IK,
W, Oy ]2 7

a=50(u +Di/

Or <|0F]

m =3 =3
Z W, OF ] \Zl Vil OF ]

oy <|oy]

2TK .Y, / 2TK Y,
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4.7. TINH TOAUN BOA TRUYEAN BR TRUI RAENG
NGHIEANG

4.7.1. Cac dic diém khi tinh toan BTBR tru ring nghiéng:

@ An khép ém va tai trong ddng gidm.

@ Cuwodng do tai trong trén banh rang nghiéng nhé hon
trén banh rang thang.

@ Thay thé banh rang nghiéng bang banh rang tru
rang thang twong dwong.

@ DPuwdng tiép xtic nam chéch trén mat rang.
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4.7. TINH TOAUN BOA TRUYEAN BR TRUI RAENG

NGHIEANG

4.7.2. Tinh theo d6 bén tiép xuc:

S dung cac cdng thire tinh toan BTBR tru rang thang,

nhwng thay céc thdng sb clia BR twong dwong vao.

@ Cong thc kiém tra bén:

_I_
O_H:ZMiHZE\/ZTiKZ(u—l) S[O-H]
| U
Vo ZH:\/zcosﬂ _ L
sin 2« €
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4.7. TINH TOAUN BOA TRUYEAN BR TRUI RAENG
NGHIEANG

4.7.2. Tinh theo d6 bén tiép xuc:

@ Cong thirc thiét ké:

LKy

Wba [GH ]2 u

a=43(u=xl):3

Tudng tv bo truyén banh ring tru ring thang, ta phii chon modun m, theo tiéu chuan, Sau
PP, # r A 7 a0 v A A 7 . # . v 0 . . ] L At
do tinh cdc kich thude chi yéu cia bo truyén thoa min cdc diéu kién: 8 < f<20° doi vdi

banh ring nghiéng vi 30° < f<40" doi véi binh ring chif V.,
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4.7. TINH TOAUN BOA TRUYEAN BR TRUI RAENG
NGHIEANG

4.7.3. Tinh theo dd bén uon:
S dung cac cdng thire tinh toan BTBR tru rang thang,
nhwng thay cac théng s6 clia BR twong dwong vao.

@ Cobng thc kiém tra bén:

Y.FK.YY
T F Tt FTem p
Op = < |og]
bm,
1
Y =— : hé s xét dén inh hudng cla tring khép ngang,
S-ﬂ"
ﬁ'}
Y, =1- ik hé s6 xét dén dnh hudng cua triing khdp nzang,
Y, =347+ 13,2_270x +0,092x : he s6 dang ring theo sd ring tudng dudng.
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4.7. TINH TOAUN BOA TRUYEAN BR TRUI RAENG
NGHIEANG

4.7.3. Tinh theo dd bén uon:

S dung cac cong thirc tinh toan BTBR tru rang thang,
nhwng thay cac théng sb cla BR twong dwong vao.

@ Cong thirc thiét ké:

m:3\/2T1KFYFYgYﬂ :3\/2TlKFYFY8Yﬂ

ZW O F ] 212‘//1)01[(71:]

A A * A A % w 0 0 3 A # w = A
He so chieu rong vanh ring v, =15 +40 do1 vd1 banh ring nghieng

W, =30° +60" véi banh ring chir V.
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