Chuong 8

Co Cau Banh Riang

Truyén Pong Banh Ring

8.1. PAI CUONG VA PHAN LOAI

8.1.1. Pinh nghia: Co ciu bdnh ring 12 c¢d ciu c6 khép loai cao dé truyén chuyén
dong quay gifia cdc truc véi mot ty s6 van toc géc xdc dinh. Ty s6 d6 goi 1 ty s&
truyén clia co cau.

8.1.2. Phan loai: C6 hai loai c6 c4u bdnh ring chinh.
- Cd ciu banh ring phing: ding d€ truyén chuyén dong giita hai truc song song.

- Co ciu banh ring khong gian: dung dé truyén chuyén dong giita hai truc khong
song song.

Co ciu bdnh ring phing gdm cdc bdnh ring tru ring thing (hinh 8.1a), ring
nghiéng (hinh 8.1b), ring chit V (hinh 8.1c¢).

Co c4u banh ring khong gian c¢é cdc cip bdnh ring nén diung d€ truyén chuyén
dong giita hai truc cit nhau (hinh 8.2a,b), cip bdnh ring tru chéo truyén dong gifta
hai truc chéo nhau mot géc bat ky (hinh 8.2¢), cip banh vit, truc vit truyén chuyén
dong gitra hai truc chéo nhau mot géc 90° (hinh 8.2d).

Ngoai cdc co ciu banh ring truyén chuyén dong quay con c6 co ciu dnh ring thanh
ring diing d€ bién chuyén dong quay thanh chuyén dong tinh ti€n hay ngudc lai.
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Hinh 8.1

Hinh 8.2
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8.1.3. Cong dung:

Dung thay ddi toc do giita cdc truc. Mot hé thong cdc cip banh ring sé& c6 tic dung
gidm van tdc gdéc tir van tdc gbc clia dong co (thudng cao) xudng van téc géc theo
yéu cau clda mdy lam viéc.

Ky hiéu ty s6 truyén clia mot cip banh ring 1 va 2:

i =—L=—1 (8.1)

. .. |® :Tinhbingrad/s

o day: . N N .
n : Tinh bdng vong/phiit

i;» > 1: hé thong gidm toc.

i, < 1: hé théng ting tdc.

Trong viéc thiét k& hop s& (hop gidm toc) d€ don gidn ta ky hidu i, =i 1a ty s&
truyén tir binh din sang banh bi din. TAt nhién, thudng i > 1.

8.2. CO CAU BANH RANG PHANG
8.2.1. Pong hoc va hinh hoc ciia b truyén banh riang than khai
8.2.1.1. Bién dang than khai phut h¢p véi dinh 1y dn khép cd ban
e Cdch hinh thanh duong thdn khai

C6 mot vong tron ¢d dinh tAim O (vong cd s3), cho mot ti€p tuyén lin khong trugt
trén vong tron d6. Pi€m M bat ky trén ti€p tuyén dé sé& vé nén mot dudng cong goi
la dudng than khai cia vong tron (hinh 8.3).

Hinh 8.3
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Tinh chdt duong théan khai:

- DPudng than khai chi ton tai phia ngodi vong tron cd s4.

- Tié&p tuyén clia vong tron cd s§ 12 phdp tuyén clia dudng than khai.

- Tam cong ctia dudng than khai ndm trén vong tron cd s&, ban kinh cong

p= AM=M,A (52
- Bdn kinh ry ctia vong tron qua diém M clia dudng than khai:

r

[

r, = 0, =tea,, —a 8.3
M COS(XM M g M M ( )

o g6c dp luc & diém M trén vong tron tuong tng vdi ry (géc 4p luc bing géc giita
luc tic dung va van toc diém dit luc do).

8.2.1.2. Cdu tao va thong so hinh hoc ctia banh riang than khai tiéu chuin

Hinh 8.4 12 mot mit cdt vudng goéc véi truc quay cia mot banh ring than khai

P& b, va b, ti€p xdc lién tuc (hinh 8.3”), thi trén phap tuyén chung n-n, vin tdc cla
hai bién dang phai bing nhau:

o n o n
VKl = VKZ

0,
Hinh 8.3’
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hay: vigj.cosB; = via.cosp,
& ®1.0K.cosP; = 0,.0,K.cosp,
0)1.01N1 = 0)2.02N2

@ _ON, OP 1,

i= -
0‘)2 0‘)1Nl 01P I-11

12

e Dinh ly an khdp:

Mubn i, = const, phdp tuyén chung n-n clia cip bién dang doi ti€p phdi ludn cit
dudng néi tdim 0,0, tai mot diém P ¢d dinh.

Khi b; va b, 12 cdc dudng than khai, thi hai vong tron co s& da c6 tim va ban kinh c&
dinh nén ti€p tuyé&n chung n-n ¢d dinh = P ¢d dinh.

1
—m,.z,.
o 22 cosa, m,.CoSa.,

L,= = 1 =1
5 e 73:C08 0

"'m,.Ccosa,

Hinh 8.4
< m;.COoS0l = M;.COSAL,
Ky hi¢u:
re: ban kinh vong dinh ring.
r;: ban kinh vong chéan rang.
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h: chiéu cao ring, h=r1. - 1;.
Trén vong tron bat ky bén kinh r,, budc ring 12 t,.
ty = Sy + Wy
v6i:  S,: bé day ring.
wy: bé rong ranh ring.
Vi: 2nry=t.Z=t,=2nr/7Z (8.4)
1y, Z 12 s6 hitu ty, w12 s6 vO ty nén t, cling 1a s6 vo ty.

- Céc kich thudc chii yéu clia ring (t, w, s,..) thay ddi theo cdc ban kinh r, khdc
nhau. D€ tién ky hiéu, so sanh, tinh todn cdc banh ring thitong quy dinh mot
vong tron trén banh ring dé do cdc thong sd clia banh riang goi 1 vong chia (ban
kinh r).

- Vi tri vong chia do diéu kién ché tao quy dinh, cling do diéu kién ché tao trén
vong chia budc ring t chi c6 nhitng tri s6 nhat dinh tinh bing:

t=mm (8.5)

Trong dé m goi 12 md dun c6 tri s6 quy dinh theo tiéu chudn (tinh bing mm). T
modun m c6 thé tinh dudc cic thong s6 hinh hoc cla banh ring:

2.1
t=m.m=

Z

- Bén kinh vong chia:

pomz (8.6)

- Go6c ap lyc trén vong chia cling dudc quy dinh, thudng o = 20°.

- Bdn kinh vong co sé:

r, =1.Co0Sa = % c0s20° (8.7)

- Hai thong s6 m va o 1a hai thong s& ¢ bdn dic trung cho kich thudc, hinh ding
ctia ring va banh ring. Vong chia con goi 1a vong c6 moédun va goc ap luc ti€u
chuén.

Cdc thong so hinh hoc khdc:

- Trén vong chia:
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- Vong dinh:

re=r+h’=r+f.m

h’: chiéu cao dinh ring, h’ = f".m
f: hé so chiéu cao dinh ring, f* = 1
- Vong chéan rang:
ri=r—h”’=r—-1f’".m

h’’: chiéu cao chin ring.

> : hé s0 chiéu cao chan ring, £’ = 1,25.
- Chiéu cao ring:

h=r.—-r=f +1’).m=2,25m

- Ty s6 truyén clia cip banh ring:

o _r, _d, Z,

1= = £ =_£ =_<

®, L dl Z,

- Khoéang cach tam:

Cd,+d, d,(1+i) mZ,
2 2 2

A

v6i  Z.=Z,+7Z,

(8.8)

(8.9)

(8.10)

(8.11)

(8.12)

8.2.1.3. Cac diéu kién in khép ciia banh ring than khai:

e Diéu kién dn khdp chinh xdc:

1
—m,.z,.
Ty _ r.coso, o ' cosa,

fp 1,-COSQ, 1mz.zz.cos a,
2

m;.Z{.COSOL| = M».Z,.COSOl, => {
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Vay hai banh rdng dn khép chinh xdc khi cung mdédun va cung géc ap luc trén vong
chia.

e Diéu kién tring khép: (diéu kién da @€ an khdp lién tuc)
P& truyén dong lién tuc, khong cé hién tudng va dap gifta cdc ring khi dn khdép thi

s6 doi ring cling dn khép phdi cang nhiéu cang t6t. Nghia 12 phdi c6 hé sd trliing
khdp cao, (hinh 8.5)

Ty so:

c=BiBy 4 (8.14)
tN

e =1,25 thi:

- 25% thdi gian ti€p xidc c6 hai doi ring dn khdp.
- 75% thoi gain ti€p xidc c6 mot doi ring in khdp.

e Diéu kién dn khdp khit:

Hinh 9.5

Pé dim bio khi ddi chiéu quay thi hai ring da sin sing ti€p xtic nhau. Mudn vay
thi budc ring trén vong lin phai bing nhau:

tL1=tL2 (815)
8.2.2. C4c dang pha huiy cta banh riang — vat li¢u va ng suit cho phép

8.2.2.1. Cic dang hong:
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Tai trong va Ung suit thay d6i theo chu ky 12 nguyén nhan gy ra giy ring va tréc
bé mit ti€p xtic vi mdi. Con ma st tai cic di€m in khép gdy mon va dinh ring.

8.2.2.1.1. Gay rang:

Nguyén nhin gy ring do mdi vi tng suit udn
lip lai nhiéu Ian. Nhitng vét nitt do mdi sinh ra
& ti€t dién chan ring va tai vi tri c6 Gng suat
kéo 16n nhat. G banh ring thing vét gay nim
trén ti€t dién chan ring. O bdnh ring nghiéng,
theo mdt tiét dién xién (hinh 8.10). D& phong
gdy ring bing cdch tinh téan dd bén theo ting
sudt uobn [o],, ¥ng dung cip bdnh ring dich
chinh, ting do chinh xdc ché tao va lip ghép
bd truyén.

Ny

Hinh 8.10

8.2.2.1.2. Tréoc do méi bé mit lam viéc cla riang:

La dang héng cd ban clia bd truyén kin. Sinh ra do ¢ng suat thay d6i lip di lip lai
nhiéu 1an. Qu4 trinh héng bit diu & ving gan cuc in khdp phia chin ring (hinh
8.11), & diy [c] max va luc ma sdt 1a 16n nhat, tao ra bién dang déo va cdc vét nit
t€ vi trén bé mit ring phat trién thanh tréc r6 bé miit ring.

Khi tréc, cdc diéu kién tao thanh 16p dau boi
tron bi phd v& (dau don manh vao cic vét nit)
din dé&n sy mon va xay xat nhanh bé mit ring.

DPé phong tréc rd bé mit ring bing cich tinh
téan do bén theo tng suit ti€p xic, ning cao
dd chinh x4c, chon diing loai dau bdi tron.

O cédc bo truyén hé, hién tugng tréc khong can
xét t6i vi qud trinh mon bé mit ring xdy ra
trude khi suat hién cdc vét nit do mai.

8.2.2.1.3. Mon riing: Hinh .11

La dang hdng cd ban clia bd truyén banh ring hd. Mon 1am gidm bé day ring, do dé
lam y&u chan ring, ting khe hd, gdy va dap, on khi dn khép va tit nhién din dén
gily ring. P& phong mon ring bing cich trdnh bui bin, ting do ciing va d6 bong bé
mit ring, gidm trugt bing cdch diing banh ring dich chinh (d€ ting dudng kinh chin
rang).

8.2.2.1.4. Dinh ring:
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D6 13 hién tugng d6i ring bi dinh vao nhau khi chuyén dong tuong ddi, nhitng manh
kim loai nhé bi dit tir banh ring nay va bam chit 1én bé mit banh ring kia. Nguyén
nhan do 4p suat va nhiét d6 chd in khép cao, mang diu bi pha vd 1am ring truc ti€p
ti€p xdc nhau. Dinh ring 1am ring bi xudc nhiéu, dang ring bi ph4 hiy. X3y ra §
cdc bo truyén chiu tdi 16n, van toc cao.

Chéng dinh ring nhu chdng mon, ngoai ra con chon cip vat liéu cla banh din va
banh bi din thich hgp, 1am ngudi dau bdi tron, vat dinh ring va hiéu qua nhit ding
diu chéng dinh ring.

8.2.2.2.Vat liéu ch€& tao banh ring:

Chon vit liéu ché tao banh ring phu thudc vao nhiém vu bo truyén, diéu kién lam
viéc, loai phoi va phuong phdp gia cdng ring. Hién nay, ngudi ta dung phd bién:
thép, gang, chit déo lam vat liéu bdnh ring.

8.2.2.2.1. Thép:

Thép nhiét luyén la vat li€u cd ban d€ ché tao banh rdng. Nguoi ta nhiét luyén dé
ting do cting bé mit, do d6 ting dd bén ti€p xic, ting tinh chéng mon, chéng dinh
ring. Phu thudc do rin clia vat liéu, ngudi ta chia n6 thanh hai nhém:

- Nhém thit nhat: ¢6 do ciing < 350HHB

Pugc st dung trong cdc bd truyén tdi nhe va trung binh. Trong nhém nay gdm thép
cacbon 35, 40, 45, 50, 501", thép hgp kim 40X, 45X, 40XH,... Bidnh rang thudc nhém
nay dudc gia cong chinh xdc sau khi nhiét luyén, do d6 c6 thé€ dat @6 chinh xdc cao
ma khong can thém cdc nguyén cong tu sita dit tién.

Trong qu4 trinh st dung, chay mon t6t, khong bi gdy vi don khi chiu tdi trong dong.
D€ dim bdo chay mon t6t hon, dd ciing banh nhd can ciing hon dd ciing banh 16n
khoang (25 + 50)HB.

- Nhoém thd hai: ¢6 d6 cing > 350 HB.

Pugc st dung trong cdc bo truyén tdi ning. Po cling cao dat dugc bing cich toi bé
miit, toi thé tich, xémentit hod, thim N, ... Banh ring loai ndy dugc gia cong ring
tru6e ldc nhiét luyén. Stta tinh ti€n hanh sau khi nhiét luyén.

Vi cdc bd truyén cong dung chung, d€ dim bao tinh kinh t&€ nén diing banh ring c6
dd ciing bé mit < 350HB.

Ngoai cdc loai thép trén con ding thép 35A dén 55A. Vi do bén cia né thap nén chi
dung cho cdc banh rang c6 kich thudc 16n.

Phoi hgp vt liéu thép banh nhd va banh 16n cho trong bang 8.1 (d€ bd truyén c6
kha niing chay mon t6t):
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Bang 8.1

b0 cing M3 hi€u thép

Bédnh nhd 45 50 55 50 35X,40X | 40XY

<350HB
Banh I6n | 35,40A | 35,45A | 45,55A 45, 50 50,55 | 35X, 40X

8.2.2.2.2. Gang:

Dung trong cdc banh ring co kich thuéc 16n, truyén dong hd, van toc thap. Nhudc
di€m chinh 12 dd bén udn thap nén kich thuSc va mddun banh ring gang 16n hon
nhiéu so vdi banh ring thép. Tuy nhién gang chdng dinh tt, lam viéc dudc & nhitng
bd truyén boi tron kém, d& dic hon thép, do d6 ré hon. Thudng dung gang tir C2?18-
36 dén C??35-56.

8.2.2.2.3. Chat déo:

Thudng dung cho cdc banh ring nhd, toc dd cao, tdi nhe, dn khdp véi cdc banh ring
16n bing kim loai.

Uu diém: truyén dong ém, gidm tai trong dong.
8.2.2.3. Ung suit cho phép:

Da&i véi cac bo truyén kin tinh todn theo do bén ti€p xtc 1a ¢d ban trong thiét k& con
s N ~ N e s R 2 A N N , A A N ~
tinh v€ udn la dé ki€m tra. Trong cdc b truyén hd, chi can tinh vé theo d6 bén udn.

Khi chiu tai trong qu4 ti ngdn han kh4 16n, vi du thdi ky khéi dong, ham, ... c6 thé
gy ra bi€n dang déo bé mit cla ring, néu do rin cda né < 350HB hay bi don gay
khi do ctirng 16n hon.

Ki€m tra qu4 tai dd bén ciia ring bing ¥ng suit cho phép qua tai.
o Ung sudt tiép xiic cho phép

THuc nghiém cho biét ring dd bén ti€p xtic clia cdc bé mit lam viéc cla ring dudc
x4c dinh tuy thudc do cing clia cdc bé mit do.

D6i v6i cdc thanh ring bing thép, do cing < 350HB, gidi han mdi ngin han:

[6]i = 2,75.(HB in). Kne N/mm?”. (8.16)
Da6i véi cdc banh ring thép dudc tdi bé mit, do ciing > 350HB:

[6]x = 24,1.(HRC ;). Kn¢ (8.17)

O day HB i, vd HRCpin: tri s& nhd nhat clia do cing vat liéu (bang 8.2).
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Ky : hé s& ch& do tdi trong khi tinh todn ring theo stic bén ti€p xic, xét d&én dnh
hudng clia s& chu ky tdi trong N trong thdi gian 1am viéc dén [o].

:
Ky, =52 (8.18)
NCK

S6 chu ky tdi trong cla ridng trong toan thdi gian phuc vu:

Nex = 572.4.0.T.u = 60.n.T.u (8.19)
0 day:

o: van tdc gbc, [rad/s].

T: thi gian phuc vu clia bd truyén tinh bing gid.

Do6i véi banh ring thép c6 d6 cing > 350HB va bing gang:

Kxmin = 0,585

Tinh téan bd truyén banh ring thing the tri s6 nhd nhat [c] tif cdc tri s6 nhan dudc
cho banh nhé va bdnh 16n.

0] bd truyén banh riang nghiéng v6i HBy, j6, — HBy hg > 50 ta tinh theo cong thic:
1
[G]tx = E([G]lxl + [G]IXZ) (8‘20)

[6]x1 Va [Glye 12 ting suat ti€p xtic cho phép ddi véi banh nhd va banh 16n.

e iing sudt tiép xiic qud tdi cho phép: (6]

Da6i v6i thép:

-P0o rin <350HB: [Clixg = 2,5[C] - (8.21)
- Do rin > 350HB: [Clixq = 2[C]x. (8.22)
o Ung sudt uén cho phép: [,

- Khi mit ring 1am viéc mot mit (chu ky ¢ng sudt mach dong):

~(14+16).0,

e (8.23)

[a],

- Khi ring lam viéc c4 hai mit (chu k¥ @ng sudt d6i xitng):
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6,
K 1 K., (8.24)

[c]. =
véi: o, la gi6i han mdi chu ky d6i xiing (bang 8.2).
Bang 8.2

Diic tinh co hoc ciia mot so loai thép dung ché& tao banh ring

M Pudng | Bic tinh cd hoc D6 rén Pham vi
hidy Dang | Nhiét kinh N/mm? i tng dung
h - | phoi | luyén phoi,
=P mm O3B (o]e G| HB HRC
Thudn Banh I6n
40A | Pic | &1 Batky | 520 | 294 | 224 | 147 ; bi truyén
tdi nhe
<100 503 | 294 | 253
Thudn Banh I6n
45 |Ren héag 100-300 | 569 | 284 | 245 | 167-217 | - céc bd
truyén
300-500 | 608 | 304 | 262
<100 | 647 | 324 | 278
Thudn Banh nhd
55 | Ren NS | 100-300 | 628 | 314 | 270 | 186-229 | - véiv <8
hoa
m/s
300-500 | 608 | 304 | 262
. <150 | 637 | 363 | 274 Bénh nhé va
50T | Ren T}L‘{dng 190-229 | - | banh 16n véi
04 1 150-400 | 608 | 314 | 262 v<8mls
<60 981 | 785 | 437 Bé4nh nhd
. s banh
40X | Ren | TRUONE | 00200 | 765 | 490 | 362 | 200-230 | - va bdn
hoa I6n v <
200-300 | 736 | 490 | 352 100 m/s
40X | Ren | PO 2100 | 948 | 656 | 450 | 257-255 | - Nt
thi€én
To6i cai .
40X | Ren t‘;;ecsl Batky | 736 | 490 | 351 | 500-550 | 51-55 Nt
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K, 12 hé s tip trung dng sudt & chan ring. Pdi v6i banh ring kép thudng hda:
K.=1,8, t6i bé mit K, = 1,2; v6i banh ring gang K, = 1,2.

[n] 12 hé s& an toan cho phép. P6i véi banh ring rén thudng hoa [n] = 1,5; rén toi
[n] = 2,2; banh rang dic thudng hoa [n] = 1,8.

Ko 12 hé s6 ché dd tdi trong khi tinh todn ring theo udn.

6
K =210
NCK

(8.25)

O day Nck xdc dinh theo (8.19), tri s6 nhd nhat Kyumin = 1, 16n nhat Kyymax = 1,65.

o Ung sudt qud tdi cho phép:

- V6i banh ring thép:

+ D0 ciing < 350HB: [6],q = 0.8.0, (8.26)
+ D0 cing > 350HB: [c]yq = 0,36.6,/K, (8.27)
- Vi banh rang gang: [o]yq = 0,6.08k (8.28)

8.2.3. Tinh todn bd truyén banh riing
8.2.3.1. Tinh téan bd truyén banh ring tru

Luc tic dung tai diém dn khép ludn triing vdi phdp tuyén clia bé mit ring tai diém
d6 (b6 qua luc ma sat khi an khép vi nhd).

8.2.3.1.1. P&i v6i banh ring tru ring thang

Hinh 8.12
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a) Lyc tac dung tai di€m an khép:

Tai cyc dn khép P: 13n l1a hgp luc cla céc luyc tac dung khi ring dn khép nhau trén
dudng dn khép. PE tinh todn ring, truc va & truc, P, dugc phan thanh hai thanh
phan:

2M, M,(1+1i)
A

- Luc vong: P = P,.cosa = (8.29)

1
- Luc huéng tam: T = P.tga (8.30)
& ddy M, la moment quay trén banh nhd.

Trén banh bi din, chiéu lyc P triing vdi chiéu quay, con trén banh din ngugc vdi
chiéu quay.

b) Tinh téan do bén bd truyén hé banh ring banh ring tru ring thing:

B0 truyén banh ring hd dudc tinh theo dd bén udn, vi giy ring do bi mdi vi udn la
nguyén nhin co ban pha hdng bo truyén. Khi tinh ta thita nhin cic gia thiét sau:

1. Toan b tdi trong P, khi dn khép truyén vao mot ddi ring.

2. Ring dugc khdo sdt nhu mdt dam cong xon, chiu luc tip trung P, dit vao dinh
ring. Luc P, trugt trén dudng dn khép cit truc ddi xing clia ring tai O, d6 1a
dinh ctia hinh parabol x4c dinh hinh ddng ca dAm bén déu cda ring khi bi udn.
Piém F va N 12 vi tri nguy hiém nh4t clia tiét dién chan ring.

3. Luc ma sdt va lyc nén gy ra bdi tdc dung clia P, 4nh hudng it dén gid tri Gng
sudt, vi th€ khong tinh dén.

Vi nhitng gia thi€t d6 Gng suit udn trong ti€t dién nguy hi€m FN cia ring (hinh
$.13)

Hinh 8.13
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W, W, bs’
4 4 .COSa
2
trong d6 W, = —— 1a moment chdng udn cda tiét dién nguy hi€m & chan rang.

Cénh tay don / clia Iyc va bé day chin ring s dudc biéu thi qua md dun in khdp: ¢ =

L.mva s =v.m
O day p va v 1a cdc hé s6 tinh d&n hinh déng ring, khi do:

P.um R

O, = 2 2 -
b.v:.m m.b.y
.COSa

2
V6i y = g— cosa.:hé s6 hinh dang ring. La tri s6 khong thit nguyén phu thudc vao
0

sO ring z, hé s6 dich chuyén &, géc dn khép o, hé s chi€u cao diu ring £ = h’/m
(bang 8.3).

So sdanh hé s6 dang ring bdnh nhd (y;) va badnh 16n (y») ta cé y; < y».

Gid tri hé sd dang y ddi véi bo truyén dn khSp ngoai, khong dich chinh, o = 20°,
f=1.

Bang 8.3

ZhayZqy | 18 20 22 24 26 28 30 35 40

y hay yq | 0,354 | 0,372 | 0,388 | 0,395 | 0,404 | 0,411 | 0,416 | 0,431 | 0,442

ZhayZyg | 45 50 65 80 100 150 300 Thanh rang

y hay ya | 0,451 | 0,457 | 0,472 | 0,478 | 0,481 | 0,490 | 0,486 0,523

b€ dim bao dd bén dong déu ring banh nhd vi banh 16n ta chon phdi hop vt liéu
hai banh theo bang 8.1. Ring bdnh nhd va bdnh 16n sé& c6 do bén udn nhu nhau néu
thda diéu kién:

yi-[olu =y2.[o]lw (8.31)

2M, 2M, . . .
= ——— vao cong thic oy:
d, m.z,

Sau khi thay P =
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2M, .\, _955.10°N

C,=———
u 2 ’ 1 .
bm".z.y n,.

N: kw; ny: vong/phut; M:N.mm

Néu tinh dén tdc dung cda tdi trong dong va su phan phdi tai trong khong déu trén

chiéu ring ta thém vao hé sd tai trong K. Con xét d&€n sy mon ring, thém vao hé s

y ta nhian dugc cong thic kiém tra sic bén udn bo truyén hd ring thing:
2M. K. P.K.

=0 o2 <o), (8.32)
bm°.z,.y bm.y

u

O day b = b,: bé rong banh ring 16n.

Biéu dién tri s6 b, qua m, nghia 12 b, = ¥,,.m ta nhin dugc cong thic tinh todn thiét
k& bo truyén hd ring thing:

6
s M, Ky , 19,1.10°KN (8.33)
¥ _.z.y.[c], y.z.¥Y_.[c],.n

Trong do:

M;: moment quay trén banh nho.

K: hé sd tdi trong. Khi bd truyén laam viéc do ché€ tao va lip ghép cé thé
khong chinh xdc sé& sinh ra tdi trong dong phu. Ngoai ra do bién dang ctia truc, &,
cia ban than banh ring din dén sy phan bo khong déng déu tai trong theo chiéu dai
ring, gy ra sy tip trung tai trong.

Khi tinh todn thiét k&, K dugc chon sd bo:

K = 1,3 khi ldp dit ddi xitng banh ring vdi cdc 6 dd.

K = 1,4+1,6 khi 14p dit banh ring khong d6i xitng hay 14p & ddu console.

Khi tinh todn ki€m tra hé s6 tai trong dudc chinh x4c ho4 bing cong thic.:

K = K4.Ky (8.34)
V6i  Kg: hé sd tdi trong dong (bdng 8.4)

K,: hé sO tap trung tai trong (bdng 8.5)
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Bang 8.4

Tri s6 gan ding cua K,

. ~ | C&p chinh Van t6c vong clia banh
BO truyén J
e 1-3 3-8 8-12 12-18 18-23
6 1 1,2 1,3 - -
Ring 7 1,2 1,4 1,5 - }
th:fmg 3 13 15 ] ] _
9 1,4 - - - -
6 1 1 1,05 1,15 13
Rang 7 1 1,1 1,15 1,25 1,4
nghiéng
8 1,1 1,25 1,35 _ )
Chii y: Vi banh ring nhd tri s6 K; nhdn theo Vg, va tang lén 10%.
Bang 8.5

Tri s6 gan ding K, d6i v6i banh riing cé dé cirng > 350HB

Vi tri banh Cip Ty s b,/d, (d6i véi banh ring con: b/dyy;)
rdng doi v6i O | chinh xé4c 0.4 0.8 1 12 1.6
7 1,05 1,1 1,15 1,25 1,3
béi xiing 8 1,15 1,2 1,25 1,3 1,4
9 1,25 1,3 1,35 1,45 1,5
’ 7 1,2 1,3 1,35 1,35 1,4

Khoéng doi
xing hay 8 1,3 1,4 1,5 1,5 1,55
console

9 1,4 1,53 1,6 1,6 1,65

176 Gido Trinh CO HQC UNG DUNG

CHUONG 8. TRUYEN PONG BANH RANG




D6i v6i banh ring c6 @6 cing < 350HB, khi tai trong thay ddi:

K =X+l (8.35)

K’ 14y tir bAng 8.5 khi tdi trong gin nhu khong ddi: Ky = 1.

v: hé s6 mon, phu thudc vao do mon cho phép cila ring 10+30% ta nhan thiy y =
1,25+2.

z

b A A A s 2 A
W =—%:hé sO chiéu rong ring. P61 v4i b truyén ring thang nhin ¥, = 10+20,
m
tuan theo di€u kién b, < d,. Chiéu rong banh nhd b, 14y 16n hon khodng 5+10 mm so
vdi tinh todn.

Kiém tra d6 bén udn ciia ring khi bi qua tdi dot xuat, trdnh giy bi€n dang déo hay
gay theo [c]yq.

M
[c],.>0,.—* =0, (8.36)
q Ml q

Trong dé:

Cuq: Ung sudt qud tai do M, tdc dung trén banh nhd trong thdi ky khdi dong, ham, ...
G,: Ung suit udn, tinh theo (8.32) do moment dinh mitc M, tdc dung trén banh nhd.
¢) Tinh todn dd bén bd truyén kin banh riing tru ring thing:

Bo truyén banh ring kin dugc tinh todn bén theo d6 bén ti€p xiic vi dang hu hdng
chi yé&u: tréc bé mit 1am viéc do ng suat ti€p xiic gay ra.

Kich thudc bo truyén duge xdc dinh tir tinh téan Gng suit ti€p xic, sau d6 ki€m tra
theo ng suat udn.

Khi tinh todn do bén ti€p xtic, ngudi ta khdo sat tai cuc P, tai d6 chi c6 mot doi ring
in khép va sy ti€p xtc cta doi ring dugc xét nhu sy tiép xiic clia hai vat hinh tru
(hinh 8.14). Viéc tinh t6an dudgc ti€n hanh cho banh ring nao ma vat liéu cla nd cé
do bén nhd hon.

Ung sudt ti€p xic 16n nhit trong viing in khdp dude xdc dinh theo cong thic Hec:

c, =0/418 [qE
p
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Hinh 8.14
Vi

q: tai trong riéng - 4p lyc trén mot don vi chiéu dai ti€p xiic clia ring. PSi véi banh
ring thang, chiéu dai dudng ti€p xidc bing bé rong banh xe 16n b,.

~PX PK  M.K(@+i) 95510°.K.N.(1+1i)
b, b,.cosa b, A.cosa n,.A.1.b,.cosa

q (8.36%)

Trong do6:
K: hé s6 tai trong.

N: cong suit truyén, Kw.

o _ 2BE,

= :mddun dan hdi tuong.
E, +E,

Trong d6: E;, E; mo6 dun dan hoi cda vat liéu banh nhd va banh 16n. Péi véi thép E,
=E, =2,15.10° N/mm”.

PP, b
PP,

an kinh cong tuong duong.

P1, P2: ban kinh cong banh nho va banh 16n tai cuc dn khép (hinh 8.15).
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p,=—t.sina ; p :i.sina
1 2 ' 2 2

Hinh 8.15

A . Al .
p,=——.5ina  p,=——.siN
i+1 1+1

p, +p, =A.sina

= _A’isin®a
pl'p2 (1+i)2
N p:A'L'.nza,azzoo
(1+1)

Sau khi thay p va q vao cong thic Héc:

3
. 1.050..00 (1+1) . KN <[o]., (8.37)
Al b2 n,

A . A A N A 2 o 2 R 1A 2 s AN
Néu goi W = by/A: hé s0 chi€u rong banh rang, co6 thé lay céc tri sO sau:

- Ddi véi dai bo truyén tdi nhd: W, = 0,15 + 0,3

- Ddi v6i dai bo truyén tai trung binh: W, = 0,3 + 0,45

- D&i v6i dai bo truyén tdi ning: W, = 0,45+ 1,6

- D61 véi banh ring di dong trong hop s8: WA = 0,12 + 0,15
- Pai véi bo truyén béanh rang cht V: ¥, =0,8 + 1,0
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Tir (8.37) ta thay b, = ¥a.A

2
A>(1+1)3 1050090 . KN (8.38)
[c], i Y, .n,

Nhu vay tir diéu kién bén ti€p xiic ta dinh dugc A, mo dun in khSp va s6 ring c6 thé
c6 cdc tri s6 khac nhau chi can thod mén:

m(zl+zz):A v ioZ

2 7

Kié€m tra b€ mit ring bi qud tai dot xudt theo [G] g

My 8.39
Gtxq =Oy- M = [G]txq ( . )
1

8.2.3.1.2. D&i v6i banh ring tru ring nghiéng
a) Luc tdc dung tai vi tri dn khép:

O bd truyén banh ring nghiéng luc phdp tuyén P, tao v6i mdt ddu mdt mot goc P.
Phan tich P, ra thanh cdc thinh phan:

—

P=P+T+Q
- Luc vong P:
p_ 2M, _ 2M,
d, d, (8.40)

PL(truc quay va T)

- Luyc huéng tim T

cosp (8.41)
T huéng tam
- Lucdoc Q:
Q=P.tgp (8.42)
Q// truc '

Khi xdc dinh chiéu cdc luc phdi chi y dén chéu quay cta binh ring va chiéu
nghiéng cla ring (phdi hay trai).
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Luc doc tic dung thém tdi trong vao 6, Q ting cling v6i géc B. Vi vay, d6i vdi banh
ring nghiéng thudng p = 8 + 15°.Tdn tai luc truc 12 mdt nhuge di€m cda banh ring

nghiéng.

b) Nhitng thong s& hinh hoc chii y&u clia banh ring:

e Mit phép — tiét dién phap — 12 mit phdng chita Sva T.

e Tiét dién ngang 12 mit phing vudng géc véi truc.

e Goi t,, m,: budc ring, mo dun trong ti€t dién phép.

t,, mg: budc ring, mo dun trong ti€t dién ngang.

Ta c6 quan hé:

¢ = t, . _ m
* cosPB > cosP
N . N . m z
e Dudng kinh vong chia: d. = mg.z = —* (8.43)
cosp

Céc kich thu6c chiéu cao ring, dudng kinh vong dinh va vong ddy ring xédc dinh
theo c4c cong thifc nhu ctia banh ring thing, vdi chd y 13 thay m bing m,.

Khodng cich truc trong bo truyén banh ring nghiéng tiéu chuin hay dich chinh
déu:

z,+z, m

A=S2"% Th (8.44)

2 cosp

¢) Tinh todn bo truyén hd banh ring tru ring nghiéng cé mot sd cip ring dong thdi

vao dn khép, nén 1am gidm t3i trong trén mot ring, do dé ning cao do bén cila
né. Cdc ring nghiéng lam ting do ciing cla né khi udn, gidm bét tdi trong
dong,... Xét d€n do bén cla banh ring nghiéng ti€n hanh theo cic cong thic cla
bo truyén bdnh rdng thdng tuong duong va dua vao né cic cong thifc diéu chinh.
Theo diéu kién bén, kich thu6c clia bd truyén banh ring nghiéng nhd hon so vdi
banh ring thing.

Tinh todn thi€t k&: Tuong tu nhu tinh todn bd truyén banh ring thang (8.3), md
dun phép ctia banh ring nghiéng:

m, > \/ 2M,.Ky (8.45)

3
le 'Zl'Yld [G]u 'Kbu

trong do:
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’

¥ = &: hé s6 bé rong banh ring 16n (bang 8.6)
mn

m

Bang 8.6

Tri so 16n nhat cua ¥,

\ Y, =b/m
Loai truyén dong
Khong qua
Bo truyén chinh x4c cao, chiu tai 16n; truc, 6 va g6i dd 6 45 - 30
¢6 do cung cao; HB < 350
HB > 350 30-20
Bo truyé thong thudng trong hop gidm tdc; truc va 6 dd 30 -20
tuong do6i cing: HB < 350
HB > 350 20-15
Bo truyén chd tao kém chinh xdc, bd truyén hé 14p trén 15-10
truc console

e vy hé sd dang ring (bdng 8.3) theo s ring tuwong z4. Trong hai bianh nhd va
banh 16n, cong thdc (8.45) dudgc tinh cho banh nao c6 tich y.[c], nhd hon z4 =
z/cosP.

e Ky, =13+ 1,4: hé s0 sét tdi sw ning cao dd bén udn cla banh ring nghiéng so
v4i banh ring thing.

e Tinh todn kiém tra:

Tuong ty nhu tinh bd truyén ring thing, Gng suit udn trong cic banh ring nhd va
16n:

— 2M K.y
b,.m;.z..y K,

o) <[o], (8.46)

ul

c5u2 = cFul' yldl (847)
Yiaz

Kiém tra qu4 tai clia ring theo udn tuong tu nhu & bo truyén banh ring thang.

d) Tinh to4dn do bén bd truyén kin banh ring nghiéng:

e Tinh toan thiét ké:
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Tuong tu nhu & bd truyén banh ring thing, khodng cdch tim giita cdc banh ring
nghiéng in khdp bing thép:

2
A>(1+1).3 10500(_)0 ) KN (8.48)
[o], i Y, .n, K,

trong dé: Ky, = 1,25 + 1,35 — hé s6 tinh dén su ning cao dd bén ti€p xic cla ring
nghiéng so vdi ring thing.

e Tinh todn kiém tra:

<[o], (8.49)

1050000 [(1+i)® KN
b2 .n2'Kbl -

o)
t .
* 1

8.2.3.2 Tinh toan do bén banh riing con, truc vit, banh vit
Tham khédo thém sach chuyén nganh.

8.3. TRINH TU THIET KE BO TRUYEN BANH RANG
PE thi€t k& bo truyén banh ring can biét trudc:

- Cong dung va ch& do 1am viéc cla bo truyén.

- Cong suat.

- S8 vong quay trong mot phiit cla truc din va bi din (c6 khi con cho bi€t thém
vat liéu banh ring, diéu kién ché tao).

Can xdc dinh kich thudc banh ring, s6 ring, md dun, géc nghiéng cla ring (ddi véi
banh ring nghiéng), khodng cach giita hai truc (d6i v6i banh ring nén thi xdc dinh
chiéu dai nén).

Ngoai ra, d€ 1am sd liéu cho tinh truc, cAn x4c dinh lyc tic dung 1én banh ring.
D6i v6i bd truyén banh ring kin, ¢ thé ti€n hanh theo cdc budc sau:

1. Chon vt liéu banh ring, cdch nhiét luyén va cdach xdc dinh cd tinh cda vat liéu:
gidi han bén, gi6i han mdi, dd rin bé miit.

2. Ung suét cho phép.
3. Dinh tdi trong tinh (chon sd bd hé s tdi trong K = 1,3 + 1,5)
4. Chon hé s6 chiéu rong banh ring W, (hay W, néu thi€t k&€ bo truyén banh ring

noén)
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5. Xdc dinh khodng cdch truc A (hay chiéu dai nén L) theo cdng thifc tinh stic bén
ti€p xtic (8.38), (8.48).

6. Dinh chinh xdc hé s6 tdi trong (theo van tdc vong, cip chinh x4c va ty s§ b/d;:
ding badng 8.4, 8.5) va so sanh vdi hé so tdi trong dd chon & budc 3. Néu khéc
nhiéu vdi tri s6 da chon, cin chon lai K va tinh lai A (hay L).

7. Xéc dinh mo6 dun theo cong thuc:
m, = (0,01 + 0,02).A (banh rang truc) (8.50)
m, = (0,02 + 0,03).L (banh rang non) (8.51)
s0 ring, géc nghiéng (ddi v4i banh ring nghiéng) va tinh sitc bén udn cla ring.

8. Kiém nghiém stc bén cia ring khi chiu qua tii dot ngodt (trudng hdp bo truyén
bi qud tai lic lam viéc).

9. Tinh c4c kich thudc chd yéu ctia bo truyén.

10. Tinh lyc tac dung 1én truc.
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