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Mon. NGUYEN LY CHI TIET MAY
Chuong 5. BO TRUYEN BANH RANG




5.1. KHAI NIEM CHUNG

5.1.1. KHAI NIEM
Truyén chuyén dong gitta 2 banh rang c6 khoang cach truc gan
nhau nho nguyén ly an khép gitra rang cua 2 banh rang.
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Hinh 5.1. So do bé truyén banh rdang tru
GV: Dwong Thi Hong Mén hoc NL-CTM



5.1.2. Phan loai
- Theo vi tri twong déi giira Cac truc

Fapapats

Hinh 5.2. Banh rang tru Hinh 5.3. Banh rang con Hinh 5.4. Banh rang
Invpecbdloit



5.1.2. Phan loai
- Theo phwong ring so voi dwong sinh
- Theo dang an khop

Hinh 5.5. B truveén an Hinh 5.6. Banh rang - Hinh 5.7. Truven dong bdanh rang
khop trong thanh rang nehieng



5.1.3. Uu va nhwoc:
- Ul diém
+ Kich thuoce nho, kha nang tai lon
+ Ti 50 truyén kKhdng doi
+ Hiéu sudt lam viée cao, n =0,97-0,99
+ Tudi the cao, lam viéc tin cdy trong pham vi cOng sudt, toc dé quay Va ti so
truyén rong.
- Nhwoc diém
+ Ché tao twong doi phirc tap
+ Doi hoi do chinh Xac cao
+ CO nhiéu tiéng on khi cO vén toc lom
+ Chju va dap kém
=> B¢ truyén banh rang dwoc sir dung nhiéu hon S0 véi Cac b truyén khac.
DPuoc sir dung gan nhw phé bién trong hau hét Cac loai may.
GV: Dwong Thi Hong Mén hoc NL-CTM



5.2. TRUYEN PONG CUA BO TRUYEN BANH RANG
5.2.1. Ti 56 truyén ciia 1 cap banh ring

Trong dé: Ldy déu (+) khi an khép trong, ldy déau (-) khi dn khép ngoai.
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Banh rang an khép trong Banh rang an khép ngoai

GV: Dwong Thi Hong Mén hoc NL-CTM



5.2.2. Ti s6 truyén ciia hé thong banh rang thwong

Ti 56 truyén ciia hé thong banh rang bang tich sé #i sé truyén ciia Cac cdp

banh rang.

_ _ Ly Zy Zg
U = Ui2.Usz4.Us6....Un-1n = . : e
Zy Z3 Zs
o n
Hoac: u= —
nn

VD3. Cho hé banh rang nhu hinh v&

Biét : n, = 1200 vong/phut va Z, = 20; Z, = 30;
Z, =18; Z; =50 rang

a. Tinh ti s6 ctia hé thong u

b. Xa&c dinh toc d6 quay cua banh ring Z,

GV: Dwong Thj Hong
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Giai
a. Tinh ti s6 cta hé thong u

L)
Z, Zs _ 30 50
U= Uw2.U23= ZZ. 23 - 20" 18 =417
1 2/ v I =
m_ﬁ’ A
, . Je n , , g 7777 ;,;
B. X4c dinh toc do quay cua banh ring Z, @ =
1 | 7=z
L AL Mg 7
Laico:u= n3 o )
1200 77
& 4,17 =
ns 1 3=
=> ns = 287,77 vong/phUt N

GV: Dwong Thi Hong Mén hoc NL-CTM



.~ 53.THONG SO HINHHQC
5.3.1. Thong sé hinh hoc ciia bé truyén banh ring tru rang thang
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Hinh 5.13. Cdc théng s6 hinh hoc chii Hinh 5.14. Cdc thong sé hinh hoc chii yéu ciia
yéu ciia bdnh rdng bo truyén banh rdng



Bang 5.1. Cac thong so hinh hoc cua banh rang tru rang thang

Tén go1 Ky hiéu Cong thire tinh

Mo dun m Theo tiéu chuan TCVN 2257-77
Ti s0 truyén

C s 1a T S . _n 1
(dau — an khop ngoai: dau +: ankhoptrong | u(1)) |u=+—=+—

. i . : . 2 . 117 Zl
Dung dé xac dinh chiéu quay cua truc)
Puong kinh vong chia d d=m.Z
Chiéu cao dinh ring h, h,=m
Chiéu cao chan ring h¢ h=1.25.m
Chiéu cao rang h h=h,+h~2.25.m
Puong kinh vong dinh d, |d=m.(Z+2)
Duong kinh vong chan de | d=m.(Z-2.5)
Budce rang t t=n.m
Khoang cach tam cua hai banh rang an khop d,+d;, m(Z,+Z)

(dau +: an khép ngoai; dau — in khép trong) 2




- Mo dun m: M6 dun cua ring banh rdng, ky hi¢u 1a m, don vi do la mm. Cac banh
ring c6 cting mo6 dun sé& dn khép duge véi nhau. Gid tri cia mo dun m duoc lay theo diy so
tiéu chuan, dé han che s6 luong dao gia cong banh ring sir dung trong thue té.

m = t/x gia tri m dugc tiéu chuan hoa theo cic diy so 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

Uu tién chon day 1 01
d\;@c\ 't:?\ %,
\ ,,/”/ &
- GOc an khop a |
N
Puoc xac dinh a = 20° -~ 0202 A
T R TR 2
= <= X |
P \ \\
%> g 8:’9’
&”6&




5.3.2. Thong sé hinh hoc ciia bé truyén banh rang tru rang nghiéng
5
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Hinh 5.15. Kich thiede bg truven banh Hinh 5.16. Cdc biroe rang cua banh rang tru
rang tru rang nghiéng rang nehiéng



5.3.2. Thong sé hinh hoc ciia bé truyén banh rang tru rang nghiéng
- GOc nghiéng cua rang .
biéu kién ctia goc nghiéng rang dam bao lam viée duoc:
8" < B =< 20°
Puoc xac dinh theo cong thirc:

my (Z2+ Z1)

cosP} =

Qy

- Médun phap: mn
Puoc tiéu chuan hoa va duoc chon trong day tiéu chuan.
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
Uu tién chon diy 1



5.3.2. Théng sé hinh hoc ciia bé truyén banh ring tru rang nghiéng

(dau +: dn khop ngoai: dau —: dn khop trong)

Tén go1 Ky hiéu Cong thirc tinh
Mo dun 1m Theo tiéu chuan TCVN 2257-77
. . . n, 2
T1 so truyen u1) u=—=—
’ n, 7y
Puwong kinh vong chia d d= L
= = cos 3
Chiéu cao dinh ring h, h,=m,
Chiéu cao chan ring he hg=1.25.m,
Chiéu cao ring h h=h,7h;=2.25m
Puwong kinh vong dinh d, d,=d;+2m,
Pwong kinh vong chan ds de=dyi—2.5.m,
Buoc rang t t=mm
Khoang cach tam cua hai banh rang an khop . L (z,+2,) m,(z,+2,)
Ay P o

" 2 2cos fB

GV: Dwong Thj Hong
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Vi du 1. Bo truyén banh ring tru ring nghiéng. Biét so rang banh dan Z: = 21 ring, toc do

quay cta banh ring dan 1a n:z = 600 vg/phat va banh ring bi dan nz = 150vg/ph, mé dun phap
= 6 mm, goc nghiéng rang f = 12°. Xac dinh:

a. Dm‘)’ng kinh vong chia banh ring dan va bi dan.

b. Khoang cach truc aw.

GIAL

a. Puong kinh vong chia dia dan va dia bi dan.

mnp.Z; _ 621
cos  cos12

Puong kinh vong chia dia dan: d1 = =128,8 mm

. nq Z
Co: u=—= =2
n, 74
600 Z
@—== > 7Z>=84ring
150 21

mnp.Z, _ 6.84
cosB  cos12

DPuong Kinh vong chia dia bi dan: d2 = =515,3 mm

b. Khoang cach truc aw.

2 cosl3 2 cos1?




Vi du 2. BO truyén banh ring tru rang nghiéng co khoang céch truc a, = 710
mm, s6 ring Z, = 24 va Z, = 151. Céc banh ring khong dich chinh. Chon goc
nghiéng rang B, modun phap m..

GIAI
Dua vao diéu kién cua goc nghiéng rang:

8° < B < 20°
Co: cos8° > cospf > co0s20° (goc cang nhé gia tri cos cang 1on)
& cos 8° >InlZzt Z1) o ae0pe°

2.0y,
& cos 8° >Im51H2%) o 10s20°
o 2.710 R

& 8,04 > m, >7,62

Duya vao day tiéu chuan chon: m,, =8 mm



GIAI
Dua vao day tiéu chuan chon: m,, =8 mm
Vay goc nghiéng rang:

my (Zy+ Z7)

cosP} =

Qy
8. (151+ 24)

2.710

< cosP =
-2 3 =9,63"




BAI TAP AP DUNG
File Bai tap — Chwong 5 — Trang 9,10

;Béi 5: Bo truyén banh ring tru ring nghiéng cé khoang cich truc a=450 mm, s6 ring
/.1=25 va Z»,=135. Cac banh ring khong dich chinh. Chon géc nghiéng rang 3, moédun phéap
m, va so ring twong duong.

*B:?li 6: Bo truyén banh ring tru ring nghiéng cé khoang cach truc a=940 mm, m,=16
mm. Cac banh rang khong dich chinh, ti s6 truyén u=>5,1. Xac dinh s6 ring va goéc nghiéng
rang.

Bai 7: Bo truyén banh rang tru rang nghiéng c6 khoang cach truc a=500 mm, m,=6
mm. Cac banh rang khong dich chinh, ti s6 truyén u=4,2. Xac dinh s6 rang va goéc nghiéng
rang.

Bai 8: Xac dinh luc tac dung 1én ciac banh riang hop giam toc banh ring tru ring
nghiéng moét cap theo cac so liéu: cong suat truyen P=15 kW, s6 vong quay banh dan
n;=980 vg/ph, ti s6 truyén u=4, tong s6 ring Z1+7>=99, médun phap m,=4 mm, goc nghiéng
rang =9°

GV: Dwong Thi Hong Mén hoc NL-CTM



5.4. LUC TAC DUNG LEN BQ TRUYEN
5.4.1. Lwc tac dung 18n b truyén banh rdang tru ring thang
Luwe phap tuyén Fn
Fn nam trong mit phang phap tuyén (mp Oxy), dé don gian luc Fn duoc phan
tich thanh 2 luc thanh phan theo truc Ox, Oy 14 Ft va F.

Fr
Fn |



5.4.1. Lwe tac dung 18n b truyén banh rang tru ring thang

¢ Luwc tac dung Ién banh rang Z1
+ Lwc vong Fu

e Diém dit luc: Tai vi tri tiép . —

XUc gitra 2 ré‘ng. Q; = v ==
 Phuong, chiéu:
- Phuong: cung phuong voi truc
Ox Ftl I I -
- Chiéu: tai vi tri tiép xuc, co o

chiéu nguoc chiéu vai chiéu quay
cua banh rang Z1.
e Trj so:

/ /




5.4.1. Lwe tac dung 18n b truyén banh rang tru ring thang
+ Lwc vong Fr1

e Diém dit luc: Tai vi tri tiép 7,
XUC gitra 2 rang. 1 —
 Phuong, chiéu: Q@ — Nl ) E—
®

- Phuong: cung phuong voi truc

Oy 7
- Chiéu; hudng vao tdm banh Fu

rang Z1

e Tr1s0:

LUU Y: a la goc dn khop, a = 20°

Z2

Ft1

1



5.4.1. Lwe tac dung 18n b truyén banh rang tru ring thang

N/

¢ Luwc tac dung Ién banh rang Z>

Gom 2 luc Fr va Fro 7, Z2
e Diém dit luc: Tai vi tri tiép - — _FE;'/
XUc gifra 2 rang. Q@ - PO L = X =
+  Phuong, chidu: N - Fu
- Phuong: cung phuong véi Fti Fo | N1
va Fri Ftue | = @)
> Chidu: nguoc chidu véi Ftiva | F><r2 | - | D
Fri | :I
z

- Tri s0: bang véi Fti va Fri Z1

e d



Vi du 3. Vé lwc ¢ Cac cdp banh ring tru rang thang sau:

V4
@ 1 /2 /, //24
i— Y (—— ——) N [—— ®§ YV b = Y =
® €

I
e
I
el

GV: Dwong Thi Hong Mén hoc NL-CTM



Vi du 3. Vé luc 6 cac cdp banh rdang tru rang thang sau:




5.4.1. Lwe tac dung 18n b truyén banh ring tru rang nghiéng

Do c6 goc nghiéng rang nén luc tac dung cac banh rang nghiéng co thém luc doc
truc Fa. Vay doi vdi bo truyén banh ring tru rang nghiéng luc Fn dugc phan lam
3 luc thanh phan: Ft, Fr, Fa

yu

GV: Dwong Thi Hong Mén hoc NL-CTM



5.4.1. Lwe tac dung 18n b truyén banh ring tru rang nghiéng

¢ Luwc tac dung Ién banh rang Z1
+ Lwc vong Fu
e Diém dit luc: Tai vi tri tiép

XUc gitra 2 rang.
 Phuong, chiéu:
- Phuong: cung phuong voi truc
OX
- Chiéu: tai vi tri tiép xUc, co
chiéu nguoc chiéu vai chiéu quay
cua banh rang Z1.

e Tri1sO:

N1 Z
. ‘/ 1
C%ﬁ—x—%
O
——
=
I/sz
e }i_ﬁ(




5.4.1. Lwe tac dung 18n b truyén banh rang tru ring thang

+ Lwc vong Fr1

e Diém dit luc: Tai vi tri tiép
XUC gitra 2 rang.

 Phuong, chiéu:

- Phuong: cung phuong voi truc

Oy

- Chiéu: hudng vao tm banh

rang Z1

e Trjso:

LUU Y: a la goc dn khop, a = 20°
p la goc nghiéng raing.

N1 Z

. #/ 1

(‘m“%’i— X —==

O Ft1
____.--"'

= x =

Frl

Fr1




5.4.1. Lwc tac dung 18n b truyén banh rdang tru ring thang

+ Lwc vong Fa

« Piém dit luc: Tai vi tri tiép xUc
gilra 2 rang.

 Phuong, chiéu:

- Phuong: cung phuong voi truc

Oz

- Chiéu; huéng vao ring lam viéc

cua banh rang Z1
e Trjso:

(=
O

§|E

e

Fai

th@J iF




5.4.1. Lwc tac dung 18n b truyén banh rdang tru ring thang

+ Luwe tac dung Ién banh rang 2>
- Cling ¢0 3 luc: Ft, Fr2, Fa2

- Cling diém dat, phuong va ngugc
chiéu, clng d6 16n véi cac luc Fu,
Fri, Fa1

%

D
hr e
G);Ig’ Ft1




Vidu 4. Vé luc o cac cap banh rang tru riang nghiéng sau:




Vidu 4. Vé luc o cac cap banh rang tru riang nghiéng sau:




Vidub.

Cho cip banh rang nhu hinh v&, cac banh ring tiéu chuan
khong dich chinh, dn khép ngoai véi cac thong so sau: Z,
= 20 rang; Z,= 50 rang, médun phap cua cap banh rang tru
ring nghiéng la nhu nhau 1a m = 5 mm, mémen xoin
T,= 180000 Nmm, goc nghiéng rang B = 10%; goc an khop
o = 20°. Yéu cau;

a. Phan tich luc 1én cap banh rang.

b. Tinh gia tri cua cac luc tac dung Ién cac cap banh rang.

GV: Dwong Thi Hong Mén hoc NL-CTM



GIAI
a. Phan tich luc 1én cap banh rang.

Nhu hinh vé
b. Tinh gia tri cua cac luc tac dung Ién cac cap banh rang.
+ Lwe vONQ:
C = F, = 2T1C0sB _ 2.180000.c0510 _ 3545 31 N
mn.Zl 5.20
+ Lwc hwong tam:
i Fi1.tana — 3545,31 .tan20 :1310’ 29 N

cosf3 cos10

+ Lwc doc truc:
Fai = Fa2 = F;q. tanf3 =3545,31. tan10 = 625,13 N

GV: Dwong Thj Hong

Frl

Fu1
Fa2

Foo

Fal
Fr2

Mon hoc NL-CTM



5.5. CAC DANG HONG, HIEU SUAT VA BOI TRON
5.5.1. Cac dang hong

GV: Dwong Thj Héng Mén hoc NL-CTM



5.5. CAC DANG HONG, HIEU SUAT VA BOI TRON

5.5.2. Cac dang hong
Banh rang chii yéu ché
tao bing thép

GV: Dwong Thj Héng Mén hoc NL-CTM



5.5. CAC DANG HONG, HIEU SUAT VA BOI TRON

5.5.2. Hidu sudt
Hiéu sudt 1am viéc ciia b truyén banh rang néu dwoc boi tron lién tuc co
thé dat téi: n = 0,96 = 0,99

Cong thirc tinh hiéu sudt:
P, _ T, X

’1 Pq Tq1.u
Trong dé: T1, T2 1a md men xodn trén truc |, 11

u |a i sé truyén ciia cdp banh ring truyén dong tiv truc | > 11
P1, P2 1a md men xodn trén truc 1, 11

GV: Dwong Thi Hong Mén hoc NL-CTM



@ ©

GV: Dwong Thj Hong

Vi du 6.

Cho hé thong truyén dong banh ring nhu hinh bén,

cac banh ring tiéu chuan khong dich chinh, an khép

ngoai véi cac thdng so sau: Z; = 20 ring; Z,= 50

rang; Z,= 20 rang; Z,= 60 rang; modun phap cua 2

cap banh ring tru ring nghiéng va banh ring thang la

nhu nhau 1a m = m = 6 mm, mémen xoan T, =

150000 Nmm, géc nghiéng rang = 12°; goc an khép

o = 200, Y&u cau:

a. Phan tich luc 1én cac cap banh rang.

b. Tinh gia tri ctia cac luc tac dung lén cac cap banh
rang. Xem nhu hiéu suat ctia hé thong truyén dong
Npr = 1

Mon hoc NL-CTM



GIAI

a. Phan tich luc 1én cap banh rang.
Nhu hinh vé

b. Luc tac dung lén banh rang Z1, Z2
+ Lwe vONg:

2.T;.cosp _ 2.150000.cos12

Fu =Fe = = 244537 N
my.Z4 6.20

+ Lwc hwong tam:

E=F, = Fi1.tana — 2445,37 .tan20 — 909,93N

cosf3 cos12

+ Lwc doc truc:

Fa = Fa2 = F,y. tanB =2445,37. tan12 = 519,78 N ‘//4

GV: Dwong Thj Hong

Ftl

Frl

Fal
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GIAI

- Luc tac dung Ién banh rang Zs, Z4

+ Tinh mé men xodn T ciia truc 11:
Banh ring Z3 nam trén truc |1, ta co:

_ .. _Zo 50 _
o =7, — VO U2 = Z, 20 - 2,5
_ T, _
@1—1500002’5 = T2=375000 Nmm

(LUU Y :banh ring Zs, Z:1a banh ring tru
riing thang thé sai cong thirc)

+ Lwe vONg:
Fo = Fu=-22=6250 N
m.Z3

+ Lwc hwong tam:
Frs = Fru = Fi5 tana = 6250. tan20 =2274,81N

GV: Dwong Thj Hong

TRUC I

TRUC II

Py©

24

Mon hoc NL-CTM



File Bai tap — Chwong 5 - Trang 9 - 12
BTT X THI

Cho hé thong truyén dong banh rang nhu hinh bén, céac “
banh rang tiéu chuan khéng dich chinh, in khop ngoai voi & |
c4c thong so sau: Z, = 25 rang; Z,=50 rang; Z;= 21 rang;

Z, = 63 rang; modun phap cua 2 cap banh riang tru rang
nghiéng va banh ring thang 14 nhu nhau 1a m = m =5 mm,
moémen xoan T,= 200.000 Nmm, gdéc nghiéng ring p = -
169; g6c an khdp o = 20°. Yéu cau:
a. Phan tich luc 1én cac cap banh rang.
b. Tinh gia tri cta cac luc tac dung Ién cac cap banh rang.

Xem nhu hiéu suat cta hé thong truyén dong Ner = 1

M\

'k

VAR

GV: Dwong Thi Hong Mén hoc NL-CTM
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