CHUONG 5. TRUYEN DONG BANH RANG

1. Khai niém chung

1.1. Pinh nghia

Truyén dong banh ring 13 truyén dong in khop truc tiép, trong d6 chuyén dong va tai
trong duogc truyén nhd sy an khop cua cac ring trén banh riang hoic thanh ring.

B6 truyén banh L rang thuong c6 2 bo phan chinh:

+ Banh rang dan 1, ¢6 duodng kinh d; duoc Iap trén truc
dan |, quay véi sb vong quay n; cong sut truyén dong P, 5
mo men xoan trén truc T, 1,

+ Bénh rang bi dan 2, c6 duong kinh dy, dugc lap trén [ E IR
tryc bi dan 11, quay véi s6 vong quay np, cong suat truyén il
dong P,, m6 men x0én trén truc T».

+ Trén banh ring c6 cac rang, khi truyén dong cac ring oy -1
an khép véi nhau, tiép xac va day nhau trén duong dn khép e

Nguyén 1y lam viéc cta bo truyén banh rang (Hinh 5.1).
c6 thé tom tat nhu sau: truc | quay véi s6 vong quay ny th6ng Hinh 5.1. So dd bé

X
ih

qua mdi ghép then lam cho banh rang 1 quay. Rang cua truyén banh ring tru
banh 1 an khop voi rang cia banh 2, dy ring banh 2 chuyen
dong, 1am banh 2 quay, nhd méi ghép then truc |1 quay véi s6 vong quay ny.

Truyén chuyén dong bang an khép, nén trong b truyén banh ring hau nhu khong co
truot (chi c6 hién tuong truot bién dang & phan dinh va chan ring), hiéu suat truyén dong
cua bo truyén rat cao.

1.2. Phéan loai

Theo vi tri twong déi Qiita cdc truc

- Truyén dong banh rang tru, cac truc song song véi nhau; (hinh 5.2)

- Truyén dong banh rang con, cac truc vudng goc vai nhau; (hinh 5.3)

- Truyén déng banh rang hypecbdldit, cac truc chéo nhau. (hinh 5.4)

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

Theo tinh chit di dpng Ciia dwong tim cdc truc

- Truyén dong banh ring thudng, duong tim truc cua tat ca cac banh rang déu cé dinh;

- Truyén dong banh ring hanh tinh, dudng tdm truc cia 1 hoic nhiéu banh ring di dong
trong mat phang quay.

Theo phwong ciia rang so voi dwong sinh

- Truyén dong banh ring thang (banh try rang thang va banh con ring thang); (hinh 5.2;
5.3)

- Truyén dong banh ring nghiéng (banh try rang nghiéng, banh coén ring xoan, ring
cong). (hinh 5.7)

- Truyén dong banh ring chit V (hinh 5.8)
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Theo dang an khop

- B6 truyén an khép ngoai; (hinh 5.2; 5.3; 5.4)

- B6 truyén an khép trong. (hinh 5.5)

Theo dang profin rang

- Truyén dong banh ring than khai;

- Truyén dong banh riang xycloit: Bién dang ring la duong cong xicldit, st dung chu yéu
trong dong hd va dung cu do.

- Truyén dong banh ring Novikov: Bién dang ring 13 cung tron, Novikov tim ra nim
1954 lam tang kha ning tai cua bo truyén, s dung nhiéu trong xe ting (hinh 5.9 a, b)

Truyén dong banh ring than khai dugce dung rong rai hon ca, do rang duoc ché tao bang
dung cu c¢6 canh thang, dam bao d6 chinh xac cao va khong bi anh hudéng cua sai s6 khoang
cach truc do d6 khong 1am thay d6i qui luat chuyén dong va ti s6 truyeén.

Hinh 5.5. B Hinh 5.6. Banh

/ s o Hinh 5.7.
truyén dn khop s d’;ha”h Truyén déng Hinh 5.8. bank
trong g banh ring rang chir \V
nghiéng

Theo dang thay déi chuyén dgng

- Truyén dong banh ring - banh ring, bién
chuyén dong quay thanh chuyén dong quay;

- Truyén dong banh ring - thanh ring, bién
chuyén dong quay thanh chuyén dong tinh tién
va nguoc lai. (hinh 5.6)

Theo két cdu

- B6 truyén ho khong duge boi tron hodc
boi tron dinh ky, 1am viéc véi van toc thap;

- Bo truyén kin duoc boi tron d::iy du, lam
viéc véi van tée trung binh hoic cao.

Hinh 5.9a Hinh 5.9b

1.3. Uu nhuge diém va pham vi sir dung
1.3.1 U diém

- Kich thudce nho, kha nang tai 1on;

- Ti sb truyén khong doi;

- Hiéu suat cao, co thé dat toi 97 + 99%;

- Tudi tho cao, 1am viéc tin cay trong pham vi cong suat, toc do va ty sé truyén kha rong.
1.3.2. Nhwoge diém

- Ché tao tuong d6i phic tap;

- D61 hoi1 d6 chinh xac cao;

- C6 nhiéu tiéng 6n khi van téc lon.

- Chiu va dap kém;
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1.3.3. Pham vi sir dung

Bo truyén banh ring duoc sir dung nhiéu nhit so véi cac bo truyén co khi khac. N6 duoc
st dung trong hau hét cac loai may. Truyén dong banh ring duoc ung dung rong rii trong
linh vuc co khi: tir d6ng ho, khi cu dén cac may hang nang v.v...

Bo truyén banh rang co thé:

- Truyén cong suét rat nho (0,1kW): dung cu do

- Truyen cong suat kha 16n (300 kKW): cac may mo, may xay dung, may lam duong

- Truyen cong sudt rat 16n (100.000 KW): bo truyén dung trong cac nha may phat dién

Van tdc dat duoc 140 m/s hodc c6 thé cao hon.

Ti s6 truyén (cua mot cip banh rang) c6 thé tir 1 dén 10 hoic co thé cao hon.

2. Truyén déng ciaa hé thong banh ring

2.1. Ti s6 truyén cia cip banh ring in khép

Ti s truyén:

wy Ny 2

05 n, 7
ny: SO vong quay cua truc dan (v/p); ny: s6 vong quay cua tryc bi dan (v/p)
Z,: sb rang cua truc dan; Z,: s6 ring cua truc bi dan

Uqp =

Hinh 5.11: Hé banh
rang khong gian

Hinh 5.10: H¢ banh rang

Baaibas of motue

2.2. Ti ) truyen ciia hé thong banh ring thuwong

Ti s6 truyén gitra hai truc quay 1 va n 1a ty s6 van tdc goc cua hai truc quay do:
Wy Ny

r 1 r wn nn
2.3. Ti so truyen caa hé thong banh riang hanh tinh - visai

Hinh 5.12: Hé bdanh rang hanh tinh - vi sai
w1

Céng thirc cia hé vi sai 1a uf = 22=%¢ = (~1)? 22 (hinh 5.12b)
3—we 142/
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3. Thong s6 hinh hoc ciia b truyén dong banh ring

3.1. Thong s6 hinh hoc bd truyén banh ring tru ring thing

Budrc ring trén dwong kinh vong chia t: ky hiéu t (mm), bang budc cia thanh ring.

M6 dun m: M6 dun cua rang banh rang, ky hi¢u la m, don vi do 1a mm. Cac banh rang
¢ cung md dun s& an khép dugc vai nhau. Gia tri cia mé dun m duoc ldy theo diy s6 tiéu
chuan, dé han ché s luong dao gia céng banh ring sir dung trong thuc té.

m = t/m gia tri m dugc tiéu chuan hoa theo cac day sb sau:

Day 1 1 1,25 15 2 2,5 3 4 5 6 8 10 12
Day2 1,125 1,375 1,75 2,25 2,75 3,5 4,5 55 7 9 11

Uu tién chon day 1 S

Sb riing banh nhé Z;: nén chon Z; > 17 dé tranh cat .
chén rang.

S0 riing banh I6n Zy: xac dinh tir ti 56 truyen

Profil goc ao: Goc profil gbc ay = 14,5°; 20°, 25°...; 1a ,
thong sb co ban cua bién dang ring T

Céc thong s6 hinh hoc cua banh ring tru riang thing
theo bang 5.1

Hinh 5.13: Rang Cua banh rang

Bdng 5.1 Cdc théng sé hinh hoC cia banh rang tru rang thang

Tén goi Ky hiéu Cong thirc tinh
M6 dun m Theo tiéu chuan TCVN 2257-77
Ti $0 truyen , n, Z,
(dau —: an khép ngoai; dau +: an khop trong u (i) u=+—=+-—-
Dung dé xac dinh chiéu quay cua tryc) ik Z
Puong kinh vong chia d. d=m.Z
Chiéu cao dinh ring h, hy=m
Chiéu cao chan rang hs h; =1,25.m
Chiéu cao ring h h=h,+hf=2,25.m
Duong kinh vong dinh de de=m.(Z + 2)
Puong kinh vong chan d; di=m.(Z-2,5)
Budc rang t t=n.m
Khoang cach tam cua hai banh rang an khop A dy+d, m.(Z,+Z,)
(ddu +: an khop ngoai; dau —: an khép trong) A= 5 )

' RECIN i,“ Trong do:
& / P: tam an khop;
¢ S/ o : goc an khép, thuong o =
 / ——\ " y 20°;
X A to: budc ring trén vong co SO

t: budc rang trén vong chia;
N;N,: doan thang an khép ly

7 thuyét;
) L = ab: doan thing an khop
' - thyec.
—~ [ X Chi y: Khi vé& dé cho riang vao
\&. g khép va ra khép duoc Véi
X nhau thi L phai I6n hon t
é"»”&r (L > t)

t o
Hinh 5.14 Cdc théng sé hinh hoc chii yéu cua bé truyén banh rang
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Vi du 1: B truyén banh ring tru ring thing c6 médun m = 10 mm, s ring Z; = 18 va
Z, = 47. Cac banh rang khong dich chinh. Tinh cac kich thuéc bd truyén trong truong hop
cac banh rang an khop trong va ngoai.

Bai gidi:

1) Trwong hep an khép ngoai

Puong kinh vong chia banh dan :d; = m.z; = 10.18 = 180 mm

Pudng kinh vong dinh banh dan: de; = m.(z, + 2) = 10.(18 + 2) = 200 mm

DPuong kinh vong day banh dan: di; = m.(z1 - 2,5) = 10.(18 - 2,5) = 155 mm

Pudng kinh vong chia banh bi dan: d, = m.z, = 10.47 = 470 mm

Pudng kinh vong dinh banh bi dan: de, = m.(z, + 2) = 10.(47 + 2) = 490 mm

DPudng kinh vong ddy banh bi dan: di, = m.(z1 - 2,5) = 10.(47 - 2,5) = 445 mm
m.(zzz+zl) _ 10.(47+18) — 325 mm

Khoang cach truc: A = a,, =
2) Trwong hep an khap trong

Cac thong so tuong tu an khép ngoai, ngoai trir de,, aw va di,.

Pudng kinh vong dinh banh bi dan: de, = m.(z; - 2) = 10.(47 - 2) = 450 mm
m(zz zl) 10.(47-18) — 145 mm

Khoang cach truc: A = a,, =

Puong kinh vong day banh bi dan

di; = 2.a,, + de; + 0,5m = 2.145 + 200 + 0,5.10 = 495 mm

3.2. Thong so hinh hoc b truyen banh rang tru rang nghiéng
B

[E]

A
D, =1 x\=

Hinh 5.15: Kich thuéc bé truyén bdnh rang tru rang nghiéng

Bo truyén banh ring tru ring nghiéng c6 mot bo théng sb tuong ty nhu bo truyén banh
rang try rang thang, dugc tinh trén mat dau cia banh rang (mat phang vuong goc vai truc
banh ring). Mot sb thong sé dugce xac dinh trén mit phang phap tuyén n-n, vudng goc véi
phuong cua rang.

Goi B 1a géc nghiéng ciaa rang (goc lam boi phuong
rang va duong sinh cta mat try). Phuong ring c6 thé
nghiéng trai hodc nghiéng phai, gia tri ciia B; co diéu kién
8° < B < 20° d6i véi babh rang tru rang nghién va 30° < B
< 40° dbi véi banh rang chit V.

Bwéc ngang pe: 1a budc do trong tiét dién vudng goc
Véi truc banh rang,

Buéc phap pn: 1a budc do trong tiét dién vudng goc a\\

V&1 phuong cua rang, \ N N

Médun ngang m¢: 1a médun do trong tiét dién vuong L
goc voi truc banh ring, '

Médun phap m,: 14 modun do trong tiét dién vudng Hinh 5.16: Cdc budc ring cua
gbc voi phuong cia ring (hinh 5.16). banh rang tru rang nghiéng

Ta c6 quan hé: p, = p; cosP; m, = m; cosf

n
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Déi vé6i bo truyén banh ring tru ring nghiéng, gia tri m, duoc tiéu chuin hoa. Céc gia tri
tinh toan thi tinh theo m;.
_m(Z,+2,)_m,(2,+Z,)
" 2 2cos B

M, Z, ; Do=miZ, =
0spf

- Khoang cach truc: A=a

m,Z,

- Buong kinh vong chia: D; = mZ; =
cospj

- Chiéu cao rang: h=h, + h;; hy=m,;h;=1,25m,

- Buong kinh vong dinh:

Da1:D1+2ha:D1+2mn;Da2: D2+2ha:D2+2mn

- Buong kinh vong chan:

Di1 =Dy - 2h| =D;-2,5m,; Dj, =D, - 2h| =D, -2,5m,

Vi du 2: Bo truyén banh ring try ring nghiéng c6 khoang cach truc a,, = 710 mm, s6 ring
Z, =24 va Z, = 151. Cac banh rang khong dich chinh. Chon gdoc nghiéng rang , modun
phap m,.

Bai gidi:

Gitra khoang cach truc ay, goc nghiéng rang f va modun phap m, c6 su lién hé sau
Y m,.(z, + z;)

Y 2.cosP

Tu day ta suy ra: cosf =

mp.(Z2+21) _ mp.(151+24)

, ~2a, 2710

Mat khac doi vai bo truyén banh rang tru rang nghiéng ta ¢c6 20° > > 8°
do d6: cos8° > cosf > cos20°
cho nén: cosge > 1oLtz

2.710 -
2.710.cos8°
—>my>7,62=>8,04>m,> 7,62
151424

Theo tiéu chuan ta chon m, = 8 mm

Theo gia tri m, = 8 mm ta tinh dugc = 9,62°

Vi du 3: Xac dinh cac théng sé hinh hoc cua cip banh ring tru ring nghiéng, biét rang
Z, = 24, s6 vong quay n; = 1200 vg/ph, n, = 480 vg/ph, khoang cach truc a,, = 250 mm,
modun phap m, = 5,5 mm.

Bai gidi:

c0s20°

, . . A A 1200
1) Xac dinh tisd truyén: u = 2= =—=125
n, 480

2) S6 rang banh dan: z, = z;.u = 24.2,5 = 60

3) Xéac dinh goc nghiéng rang: cosf = m”'(zzf;zl) = 5’5';6205224) = 0,924
Suyra: p=22,48°
4) Xac dinh cac duong kinh vong chia:
= Dot - 392 142,86 mm; d, = 2222 = 220 _ 357 14 mm
cosf 0,924 cosf 0,924
- Puong kinh vong dinh:

de; =d; +2.m,. h, = 142,86 + 2.5,5.1 = 153,86 mm

de, =d, + 2.m,. h, = 357,14 + 2.5,5.1 = 368,14 mm

3.3. Cac thong s6 hinh hoc ciia banh ring cén ring thang

Banh riang coén chii yéu dung dé truyén dong giita hai truc vudng goéc véi nhau. Khi van
téc thap (khoang 2 + 3 m/s) thuong ding banh rang cén rang thang vi ché tao va lap ghép
don gian hon cac loai banh ring nén khac. Khi van téc cao thi dung banh rang con ring
nghiéng hodc rang cung tron vi sy an khép ém, kha nang tai cao va tinh cong nghé cling
cao. So voi banh rang tru thi banh ring nén ché tao va liap ghép phuc tap hon, cac truc lai
cat nhau khién kho bd tri 6 truc (mét truc phai dé cong x6n). Viéc ¢ dinh 6 truc ciing phuc
tap vi c6 luc doc truc. Do dé chi st dung banh ring nén khi can thiét.
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Cic théng sé hinh hoc chii yéu

T

4

Hinh 5.17 Thong 6 hinh hoc chu yéu cia banh rang cén N N
01, O, : goc mat non lan (trung véi mat noén chia) cua banh dan, banh bi dan.
Goc gitra hai truc: (p 01+ @2 =90°

Ty sé truyén: u = 2 = tgp, = —

tge1

Cac thong s hinh hQC ctia banh rang con duoc xét ¢ hai tiét dién: tiét dién day 16n va tiét
dién trung binh.

* Cdc théng sé hinh hoc ¢ ddy Ion:

- Modun ¢ day 16n: ms.

- Chiéu dai duong sinh mat nén 1an: L = 0,5.my. /2% + Z2

- Chiéu dai rang: b = (0,3 +0,33)L;

- buong kinh vong lan (vong chia): d; =mg . Z3; d, =mg . Z,

- buong kinh vong dinh: De; = mg . (Z1 + 2€0S @1); De, = Mg . (Z;+ 2€0S ,)

- Buong kinh vong chan: Dj; = mg . (Z; - 2,4¢0S ¢1); Dip =ms . (Z,- 2,4C050¢ )

- Chiéu cao riang: h = 2,2.mg

* Cdc thong sé o tiét dién trung binh:

- M6dun trung binh: my,

- Buong kinh trung binh: dg; = my, . Z; = 2(L — 0,5b) sine,

dth =My .24 = 2(|_ — 0,5b) Sin(pz (11-53)

Luu y: do kich thudc do 16n cua rang ty 1é véi khoang cach dén dinh cac mit nén nén ta
Meb _ L-0,5.b
mg L

4. Lwe tac dung Ién bo truyén dong banh rang

4.1. Luc tac dung 1én bd truyén dong banh rang tru rang thang

Ddi véi bo truyen banh rang try rang thang gom c6 cac luc tac dung sau

- Luec tiép tuyén Fy tac dung 1én truc dan I, luc Fy, tac dung Ién truc Il. Phuong cua Fy
va Fp, trung voi duong tiép tuyén chung cua hai vong lan. Chiéu cua Fy nguoc véi chiéu
quay Ny, chiéu cua Fy, cuing véi chiéu quay n,. Gia tri F,=F,= ZFT = %

1 2

- Lwe hwéng tdm Fn tac dung 1én truc I, vudng goc véi truc I va huéng vé phia truc 1.

Luc hudng tam Fr2 vudng goc vai truc 11 va hu’érng vé phia truc 1. Gia tri Fr1= Fr2 = Fu.tga

cotilé:

- Lwre phap tuyén F,: c6 gid tri F, =
cosa
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Hinh 5.18: Ly trong bg truyén banh rdng tru rdng tnang

4.2. Lyc tac dung 1én bo truyen dong banh rang tru rang nghiéng
Do6i véi bo truyén banh ring tru rang nghiéng, gom co céac luc tac dung sau

n;, ;:‘\\::\ 3
=ty =
F:l‘_._ @ P[
—
FJZ F
F:l
— 3 BISSSEE =
nz/ =

Hinh 5.19: Lyc trong bg truyén banh rdng tru rang nghiéng

- L tiép tuyén Fu tac dung Ién truc dan 1, lyc Frtac dung [én truc II. Phuong cua Fuva
Fe tring voi duong tiép tuyén chung cia hai vong lan. Chiéu cia Fu nguoc véi chiéu quay
N1, chiéu cua Fr cting véi chiéu quay nz. Gia tri Fu= Fr= % = %.

1 2

- Lwe hwéng tAm Fn tac dung 1én truc I, vudng goc voéi truc T va huéng vé phia truc 1.
Luc huéng tdm Fr2 vudng goc véi truc 1T va hudng vé phia truc 1. Gia tri Fr1= Fr2 = Fu.tga.

- Lwc doc truc Fa tac dung 1én truc I, song song véi truc I. Lyc doc truc Fa2 song song
vé6i truc I1. Chiéu cia luc Fa1, Fa2 phu thudc vao chiéu quay va chiéu nghiéng ciia duong
rang. Gia tri Fa1 = Fa2= Fu.tgp.

Ft
COS.COS 3

4.3. Luc tac dung 1én b truyén dong banh rang con riang thang

Déi véi bo truyen banh rang con rang thang gom co6 cac luc tac dung sau

- Luc tiép tuyén Fu tac dung Ién truc dan I, luc Fetac dung lén tryc Il. Phuong cua Fuva
Fe tring voi duong tiép tuyén chung cia hai vong lan. Chiéu cia Fu nguoc véi chiéu quay

n1, chiéu cua Fr ciing véi chiéu quay nz. Gia tri Fu= Fr= 2 _ 2Ty

thl dth
- Lwe hwéng tdAm Fn tac dung 1én truc I, vudng goc voi truc I va huéng vé phia truc 1.
Luc hudng tam Fr2 vudng goc voi truc II va hudng veé phia tryc 11,

- Lwre phap tuyén F: co gia tri F, =
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Gia tri Fri= Fu.tga.cosd1.  Fro= Fe.tga.cosoo.

- Lwc doc truc Fa tac dung 1én truc I, song song vai truc I. Luc doc truc Fa2 song song
Véi truc 11. Chiéu caa lyc Far hudng vé day 16n ciia banh dan, chiéu cua Fe2 ludn luén huéng
vé phia ddy 16n cua banh bj dan.

Gia tri Fai1= Fu.tga.sin 1= Fr2  Fa2= Fr.tga.sin @2= Fru.

e

S S e
 Fn = £

: l:ﬂ

"“h.l\[--“- 112 ¥Fa
H

i
W

Hinh 5.20: Lyc trong bé truyén banh rdang cén rdng thang

Vi du 3: Cac banh rang cua hé théng truyén dong
nhu hinh 5.2 (truyén tir 1-6). Cho truéc T; = 100000
Nmm, mdédun cdp banh rang co6n ms; moédun cap banh
rang tru rang nghiéng m, va modun cap banh rang try
ring thang m co gia tri bang nhau va bang 4 mm, s
rang Z1 = 20, Zy = 40, Z3 = 20, Zy = 60, Zg = 28, Zg = 56.

Xac dinh: X
a) Goc B dé truc I1 va IV dong tam. I I\ 5
b) Phan tich lyc tac dung lén cac cap banh rang. v :
¢) Gia tri cac luc tac dung. Hinh 5.21
Bai giai: a) Bé céc truc II va truc IV dong tam thi
ds4 = dsp
Mn(Zatzs).  _ m(Ze+25)
Mat khac a;, = 2cosg 356 = .
Cho nén Mn.(Z4+23) — m.(ze+2s) N ,8 — arccosw — arccos& — 17,750
2.cosf 2 m.(zg+2s) 84

b) Phan tich phuong chi?u luc tac dung 1én cac banh rang
- Banh rang con rang thang 1
F., £
Yo o
O]

- Banh ring con ring thang 2 va banh ring try ring nghiéng 3

F,
- Banh ring try ring nghiéng 4 va banh ring try ring thang 5
1
Q@

Al
F. 7| % /)
£,
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- Banh ring try ring thang 6

© .
F'l
v
¢) Luc tic dung banh rang 1 va 2 : F, = Czti = m”; trong do: mpy, = Me.(1 - 0,5.ype) =
miq m-
4(1 - 0,5.0,285) = 3,43 mm do do: F,, = 2'312;";‘30 =2915N

Fry = Ft;.tga.cosd; = 2915.tg20°.¢0s26,57° = 948,9 N
trong do: §; = arctgil = arctgi—1 = arctg% = 26,57°
1 2

Fa; = Ft;.tga.sind; = 2915.tg20° sin26,57° = 474,6 N

Gia tri lyc tac dung banh rang con 2: Ft, = Ft; = 2615 N; Fr, =Fa; =4746 N; Fa, =Fr, =
948 9N

- Lyc tac dung 1én banh rang 3 va 4

Moémen xoan tac dung 1én truc 2: T, = T4.i; = 100000.2 = 200000 Nmm

2.T 2.cosp.T; 2.c0s17,75.200000 Fy.tga 4762.tg20
F, =22 - 2008% | F,, =200 = 7020920 _ 18199 N

dz mn.Z3 4.20 cosf cos17,75
Fas = Fts.tgp = 4762.tg17,75 = 1524,3 N
Luc tdc dung 1én banh rang 4
Fi, = F, =4762N; F,, = F,, = 1524,3 N; T3 = T.i = 600000 N

Lyc tac dung lén banh rang 5va 6 : F,_ = 21— 2T _ 2090990 _ 109714,3 N

dsg m.zs 4.28

Frs = Fts.tga = 10714,3.tg20 = 3900 N

Luc tac dung lén banh rang 6 : Ftg = Ft; = 10714,3N ; Frg = Fr5 = 3900N

Vi du 4: Hé thong truyén dong nhu hinh (truyén tu dong co truc | sang truc IT dén truc 111
va IV dén truc cong tac V) voi 1, 2 — banh rang con ring thang c6 médun me; 3, 4 — banh
rang tru rang nghiéng c6 médun my; 5, 6 — banh rang try rang thang ¢6 modun m. Cho biét
s6 vong quay cua truc dong co ng. = 2980 vg/ph; ti So truyen bo truyén dai ug = 2,5; ) rang
cac banh rang: z; = 18, z, = 44, 75 = 28, 75 = 82; ti SO truyén Ugy = Z4/z3 = 4; ti s6 bo truyén
xich ux = 2. Modun cac cap banh rang nhu nhau m, = m =4 mm. Xac dinh:

1. S6 vong quay cua truc cong tac V.

2. S6 rang zs, Z4 va gbc nghiéng B dé khoang cach truc ags = ase.

3. Phuong va chiéu cac lyc tic dung 1én cac banh ring, banh dai va dia xich.

4. Khi thay ddi chiéu quay truc dong co thi phuong chiéu céac luc thay ddi thé nao?

Truc 111 4

e g/

x _/ 1|1 1|l
Truc o
— Trye
p= | < 4] o
S| || I S | 1|
1 5 6
O' ™ “ A3 dse
Bong cor )
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Gidibai 5:

TOM TAT SO LIEU:

Nge = 2980 vg/ph; ug = 2,5; Uss = 24/23 = 4; Uy = 2; 2, = 18; 2, = 44; z5 = 28; z5 = 82,
mp,=m=4mm.

BAI GIAI :

1. SO vong quay cua truc cong tac V:

Ndc Ndc Ndc Ndc 2980

_=u_)nV == = Zy Zg 82 z21 Vg/ph
ny u UgXUL2 XU XU XUy udxzxu“xzxux 2, 5)( X4 —

2. Khoang cach truc az,
_ mpX(Z3+24) _ mpXzzX(1+uzs) Uer <> MmpXzzX(1+uzs) _ mX(z5+2z¢)

a3y = = = = = 220
34 2xcosf 2xcosf 56 2xcosf 2
MpXZ3X(1+U34)
PN COSﬂ — n 3 34
440
Mat khac, ta lai co: 8° < <20°
Vay ta co:
MpXZ3X(1+U3z4)
c0520° < cosP < cos 8° <> c0s20° < w < cos8°
440xc0s20° 440xc0s8° 440xc0s20° 440%c0s8°
— < 7Z3 < > <Z3 < ——20,67<23<21,79
Mmpx(1+uszy) Mmux(1+usz,) 4x(144) 4x(1+4)

+ Véy Z3 = 21 — Zy = UzyXZ3 = 4x21 =84 I'Ell’lg
Va B = arccos [—mnxz3x(1+u34)] = arccos [—4X21X(1+4)] ~ 17,34°
440 440

3. Phan tich luc

O cap banh dai thi lyc tac dung lén hai banh chu yéu la luc F, va luc vong c6 ich Fy. Luc
trén nhanh cing F; va trén nhanh chung F, dugc doi song song vé tim cia banh dai va tim
hop luc tai d6, ta duoc F,. Va F, = (2 + 3)F,.

O cap banh xich, luc tic dung chil yéu 1én hai banh 13 lyc F, va F,. Va khi nay F, = F..

Ta phan tich cac luc tac dung 1én cac banh rang theo cac hinh sau day: Luu y khi lam bai
thi ta phai vé dung theo so d6 twong dbi ciia dé bai, ké ca banh dai, banh xich va truc cong
tac. Bai lam & day chi mang tich chit tham khao

| Fis Fas Il

 EsTe T ] <>

Fo Trc 1V \

4. Khi thay ddi chiéu quay cua truc dong co thi chi c6 cac luc Fy, F, thay d6i. (v& hinh lai)

5. Cac dang héng, hiéu suit va bdi tron cia b truyén dong banh ring

5.1. Cac dang héng va vit liéu ché tao

5.1.1. Cac dang héng

Trong qu4 trinh 1am viéc, trén banh ring c6 thé xuat hién céac dang hong sau:

- Gay rang banh rang, 1a dang hong nguy hlem nhat, bo truyén khong tiép tuc lam viéc
duoC nira va con gay nguy hlem cho céc chi tiét may lan can. Gy rang co6 thé do qua tai,
hodc do bi moi, khi tng suat uén trén tiét dién chan rang vuot qua gia tri cho phép.
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| an
- Tréc 1o Mét rang, trén mat rang c6 nhirng 16 nho va sau, 1am hong mét rang, by truyén

lam viéc khong tét nira. Troc rd thuong xay ra & nhung bo truyén co do ran mat rang cao,
g suat tlep xuc khong 16n 1im va dugc boi tron day du. Nguyén nhén la do ung suat tlep
xtc thay doi, mit rang bi moi, xuat hién cac vét nat trén be mat. V&t nut 16n dan 1én, dén
Mot mic nao d6 s& 1am troc ra mot manh kim loai, dé lai vét 16m.

- Mon rang, ¢ phia chan rang va dinh rang co6 trugt bién dang, nén rang bi mai mon. Mon
1am yéu chan ring va lam nhon dinh ring. Mon thudng xay ra ¢ nhiing bo truyén c6 ung
suat tiép xuc trung binh va béi tron khong day d.

- Dinh, xudC mit rang, trén bé mat rang c6 dinh cac mau
kim loai, kém theo nhirng vét xudc. Dinh xude lam mit ring
bi hong, bo truyén lam viéc khong tot nita. Dinh xudc thuong
Xay ra & cac bo truyén co6 do ran mat ring thap, tng suat 1on,
va van toc 1am viéc cao. Nguyén nhan 13 do wng suat Ion va
nhiét do cao 1am vat liéu tai chd tiép xtc dat dén trang thai
chay déo. Kim loai bi bit ra dinh 1én mit rang d6i dién, tao
thanh cic vau. Cac vau niy cdo xudC mit riang trong nhitng lan vao an khap tiép theo. Cir
nhu thé mat ring bi pha hong.

- Bién dang déo bé mit rang, trén banh ring dan c6 ranh ¢ phia giita, con trén banh ring
bi dan c6 go & phia gilta rang, dang rang bi thay d6i, bo truyén an khop khong t6t nira. Dang
hong nay thuong XUat hién & cac bo truyén c6 do ran mat rang thap, Gng suat tiép xic 16n,
va van tc 1am viéc thdp. Nguyén nhan 13 do wng suat 16n, luu lai trén mit ring lau, 16p mit
ring mém ra, kim loai bi x6 day tir chd no sang chd kia. Do chiéu cua luc ma sat, trén ring
banh din kim loai bi day vé phia chan riang va dinh rang, con trén banh bi dan kim loai don
Vé phia giita rang.

- Bong mit riang, c6 nhitng vay kim loai tach ra khoi bé mat
ring, tao nén nhiing vét 16m nong va rong. Bong mat rang lam
thay d6i bién dang rang, giam chat lugng bé mat, bo truyén lam
viéc khong tét nira. Dang hong nay thudng c6é & nhitng bo
truyén mit rang duogc toi, sau khi tham nito, tham than. Nguyén
nhan 13 do nhiét luyén va hoa nhiét luyén khong tét, to chirc kim
loai trén mit ring bi pha hong, kém bén ving. Dudi tac dung
cua tng sut 16n va thay doi, mot 16p mong kim loai da bi tach
khoi mat rang.

5.1.2. Vat ligu ché tao

Banh ring chu yéu duoc ché tao bang thép, ngoai ra c6 thé dung gang, hogc vat liéu phi
kim loai. Tuy theo cach nhiét luyén, va do ran mat rang, c6 thé chia banh riang thép ra hai
nhom chinh:
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a. Nhém banh ring cé d9 ran bé mit HB < 350:

Trugce khi cit ring, ngudi ta nhiét luyén phai liéu bang toi cai thién hodc thudng hoa. Sau
khi cit ring khong phai toi va stra rang. Pé han ché dinh xudc ring, va dam bao sirc bén déu
cho hai banh rang, vi s6 chu Ky ang suat ciia banh 1 16n hon ciia banh 2, nén chon vat liéu
banh riang nhé khac vat liéu banh ring 16n. Thuong chon banh dan c6 HB; = HB, + (30 +
50), HB, 1a d6 rdn mat rang banh bi dan. Di voi cac banh ring chiu tai trong nhoé va trung
binh nén chon thép C40, C45, C50Mn, toi cai thién. Pi véi cac banh rang chiu tai nho
dung trong cac co cdu khong quan trong, cé thé chon thép CT51, CT61, C40, C45, thudng
hoa.

b. Nhém banh ring c6 d rin bé mit HB > 350

Céc banh ring thudc nhom nay, dugc gia cong phuc tap hon. Phéi liéu dugc u cho on
dinh, sau d6 dem cit rang. Thuc hién t6i bé mat: thuong tham than, thim nito, thim xianua
trude khi toi. Sau khi t6i phai gia cong sira ring bang nguyén céng mai hoic nghién. Nén
chon hai banh rang bang ciing mét loai vat liéu, nhiét luyén dat do ran bé mit nhu nhau.
Thudng dung cac thép c6 ham lugng cac bon thap nhu thép C15, C20,15Cr, 20Cr, bé mit
dugc tham than trude khi t6i.

5.2. Hiéu suat bd truyén dong banh ring Hiéu suit n = V0’| P, 13 cong suat trén truc

dan; P, 1a cong suét trén truc bj dan. Thong thudng ddi véi

-Bo truyén banh rang tru boi tron lién tuc béng dau n = 0,97+0,99

-Bo truyen banh rang tru boi tron dinh ky bang mo n = 0,93+0,95

-Bo truyen banh rang con boi tron lién tuc bang dau n = 0,95+0,98

- B6 truyén banh rang con boi tron dinh ky bang m& n = 0,92+0,94

5.3. Boi tron bd truyén dong banh ring

bé giam mat mat cong suat do ma sat, giam mai mon rang va dé
phong cac chi tiét may bi han gi can bdi tron bd truyén thuong
xuyén. Déi véi bo truyen dé ho cua nhitng may khoéng quan trong co
thé boi tron dinh ky bang mé. Bi véi bo truyén kin, ta c¢6 hai kiéu
bbi tron 13 bdi tron ngdm dau va boi tron luu thong.

Béi tron ngam dau: Banh ring dugc ngam trong dau ¢ trong hop
Cach bo1 tron nay thuong dung khi van tbc v<12m/s. Khi van toc
vong lon, cong suat mat mat do khuay dau tang 1én, dau d& bi bién
chat do ban toe, mat khic cac chét can bd ¢ day hop dé bi khudy dong va hit vao chd an
khép 1am cho ring chong bi mai mon. Vi vay can dam bao luong dau ngam can thiét. Khi
van toc caa bo truyén gan bang 12 m/s thi banh ring duoc ngam trong dau véi chiéu cao 1a
(0,75 + 2)h nhung khong nho hon 10mm. Trong dé: h la la chiéu cao rang. Ddi voi banh
rang con, Muc dau nén ngap chiéu rong banh rang lon. Khi van téc nho (0,8 = 1,5)m/s, lay
chiéu sau ngam dau bang 1/6 ban kinh banh ring cip nhanh va bang 1/4ban kinh banh ring
cap cham. Luong dau bdi tron thuong vao khoang (0,4 = 0,8) lit cho 1kW cong sut truyén.

Boéi tron luu théng: Phuong phap nay dung cho bo truyén c6 van téc 16n (I6n hon 12 +
14) m/s. Dau boi tron ¢6 ap suat (0,5 + 1,75)at duoc bom tir bé qua cac duong 6ng, qua cac
voi phun dén bdi tron chd an khép. Dbi véi banh ring nghiéng hodc banh ring chit V nén
dit voi phun sao cho cac tia dau ban theo chiéu quay cta banh ring.

BAI TAP TU LAM

Bai tap 1. Banh bi din z; = 21 ring, duong kinh vong dinh de; = 126,5 mm. Xac dinh
modun m cta ring biét rang chiéu cao dinh bang modun (h, = m).

Bai tap 2. Hiy xac dinh khoang cach truc A va sb riang 16n Z, caa bo truyén banh ring
tru ring thang, biét duong kinh vong chia banh nhé D; = 100mm; s6 rang banh nhé Z; = 25;
ty s6 truyén i = 2,4.
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Bai tap 3. Bo truyén banh ring tru ring nghiéng c6 khoang cach truc a = 940 mm,
M, = 16 mm. Cac banh riang khéng dich chinh, ti sé truyén i = 5,1. Xac dinh sé ring va goc
nghiéng rang.

Bai tap 4. Xac dinh luc tac dung 1én cac banh ring hop giam téc banh ring try ring
nghiéng mot cip theo cac sb liéu: cong suat truyén P = 15 kW, s vong quay banh dan
n, = 980 vg/ph, ti s6 truyén i = 4, tong s6 ring z; + z, = 99, mddun phap m, = 4 mm, goc
nghiéng rang = 8°6°34".

Bai tap 5. Xac dinh luc tic dung 1én cic banh ring hop giam tdc banh ring con ring
thang mot cip theo cac sb liéu: cong suat truyén P = 10,9 kW, sé vong quay banh dan
n, = 235 vg/ph, z; = 25, moédun vong ngoai m, = 8 mm, z, = 50, chiéu rong ring b, = 70
mm.

Bai tap 6. Xac dinh phuong, chiéu va gia tri cac luc tic dung 1én cac cip banh ring theo
so d6 hinh dudi day. Cho biét T, = 80000 Nmm, z; = 20, z, = 40, z5 = 18, z, = 54 (riéng trén
hinh a thi z; = Z5 va z, = z4). Mddun céc cdp banh ring nhu nhau m = m, = 4 mm (d6i Vi
banh rang con me = 4 mm). Goc nghiéng rang: banh rang chir V 1a 30°, cidc banh riang
nghiéng 1a 10°. Goc an khop céc cap banh rang a = 20°.

=1 x é: ® - Sl.|-©° sl
sl|. e i b M i %
= X fe==—{ X = - ay
© ad
-~ <. S| _
5 =i = ® XF=t= = X X x =
i > E LA <
= X '{E—E \v
s = x:-E = x 2 =
a) b) c)

Bai tap 7. Hay tinh momen cuc dai va gia tri cac goc cua mat non lan d;; 8, cua cap banh
ring non rang thang, biét rang chiéu dai duong sinh L = 158mm; s6 ring banh ring nho Z;
= 25: s rang banh rang 16n Z, = 75; cac truc cit nhau gbc 90°.

Bai tap 8. Hay xac dinh moédun mat mat 16n trong bo truyén dong banh ring con ring
thang biét rang: modun trung binh my, = 6,3mm; chiéu dai ring B = 75mm; s6 rang banh
rang nho Z, = 25; s6 rang banh rang 16n Z, = 50.

Bai tap 9. Hay tinh lyc tac dong trong bo truyén dong banh ring con rang thang néu biét
ring cong suat N = 10,9kW; s vong quay banh nho n; = 235vg/ph; s6 rang banh nho
Z, = 25; mdédun mit mat 16n mg = 8 mm; s6 rang banh ring 16n Z, = 50; chiéu dai ring
b= 70mm

Bai tap 10. Bo truyén banh rang con rang thang c6 cac thong so hinh hoc da biét: mo6dun
vong trung binh my, = 6 mm, chiéu rong vanh rang b = 75 mm, s6 rang banh dan z; = 25, s6
ring banh bi dan z, = 50. Hay x4c dinh:

a) M6dun vong ngoai mg

b) Goc mdt con chia ¢y, @,.

Bai tap 11. Hé thong truyén dong truyén chuyén dong tir dong co sang bo truyén dai
thang, hop giam tdc 2 cap dang khai trién, bo truyén banh riang con dé hé, bo truyén xich va
dén bo phan cong tac voi cac sb liéu cho trén hinh.

a) Xac dinh s6 vong quay bd phan cong tac.

b) Phan tich luc tac dung lén cac truc I, 11, 11, IV,

¢) Khi thay d6i chiéu quay truc dong co thi phuong, chiéu cac lyc tac dung cip banh ring
1-2 va 5-6 thay d6i nhu thé nao?
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Dai thang

A

d, =?60mm

2, =17

Bai tap 12. Hé thong truyén dong nhu hinh véi 1, 2 - banh ring c6n ring thing c6 médun
ms; 3, 4 va 5,6 - cac cap banh ring tru ring nghiéng c¢6 modun m,. Cho biét s6 vong quay
dong co, ng = 1980 vg/ph. Sé rang cac banh rang: z; = 20, z, = 40, 3 = 24, , = 72, ti $6
truyén cap banh ring 5-6: isg = 2, ti SO truyén hai bo truyén xich giéng nhau iy = 2,5, ti s6
truyén bo truyén dai i3 = 2. Mddun céc cdp banh rang m, = m, = 4. Goéc an khdp cac cap
banh rang a = 20°. Xac dinh:

a) S6 vong quay truc cong tac V va VL

b) Phuong va chiéu cac luc tac dung 1én cac banh rang.

¢) Tim goc By dé a = 200 mm.

d) Sé ring zs, Zg va goc nghiéng B, dé truc 111 va IV dong tam, biét rang 20° > B, > 8°.

T

ih

TT clnl It
: Truc cOng

X deV

3_/ + _)\ | 4 UL

Dong cof-{ M By ——-—
e <-{H] & %- -
Bai tap 13. He¢ thong truyén dong nhu hinh =

5.6 (truyén tir truc | sang truc 1L, III va truc IV
dén thung tron voi 1, 2 - banh ring con ring
thang c6 modun mg; 3, 4 - banh ring tru ring
nghiéng chit V c6 modun m,; 5, 6 - banh rang
try ring thang c6 moédun m. Cho biét s6 vong ={""*""1=
quay truc I 1a n; = 985 vg/ph va mémen xoin
T1 = 53300 Nmm. Sé ring cic banh ring: z, =
18, z, = 36, z5 = 20, zg = 60, ti SO truyén isy =
Z4l73 = 3,15, ti s6 truyén bo truyén xich iy = 2. Xac dinh:

a) S6 vong quay truc thung tron.

b) Phuong va chiéu cac luc tac dung 1én truc II.

¢) Mornén xoén trén thung tron, gia sir hiéu suat hé théng truyén dong bang 1?
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Bai tap 14. Hé thong truyén dong nhu hinh (truyén tir truc | sang truc II, III va truc 1V
V6i 1, 2 - banh rang con ring thang c6 moédun m; 3, 4 - banh ring tru ring nghiéng chit V
c6 mddun my; 5, 6 - banh ring tru ring thing c6 moédun m. Cho biét s6 vong quay truc I 1a
n, = 986 vg/ph. S6 ring cac banh ring: z, = 23, z, = 46, 75 = 20, zg = 40 va ti sd truyén
las = Z4/Z3 = 3,15. Xac dinh:

a) S6 vong quay truc V.

b) Phuong va chiéu cac luc tac dung 1én cic banh rang. Khi thay doi chiéu quay thi
phuong chiéu cac lyc thay d6i nhu thé nao?

¢) Néu chi tiéu tinh toan thiét ké cho tirng cip banh ring? Giai thich tai sao?

d) Sé ring zs, z4 va goc nghiéng P (40° > p > 30°) néu cho trudc khoang cach truc
az4 = 250mm va mdédun cac cdp banh rang nhu nhau m = m, = me= 4mm.

Tryc It

Truc W

1|t
4
i

Tryc IV

Bai tap 15. Hé thong truyén dong nhu hinh 5.8 (truyén tir dong co - truc | sang truc 11, 111
va truc IV dén thing tron) véi 1, 2 - banh ring con riang thang c6 modun mg; 3, 4 - banh
rang tru ring chir V (ring nghiéng) c6 mdédun my; 5, 6 - banh ring tru ring thang c6 modun
m. Cho biét s6 vong quay truc I 1a n; = 968 vg/ph, sb ring cac banh rang: z, = 20, z, = 40, zs
= 22, 75 = 44 va ti SO truyeén iz, = z4/z3= 3, ti 6 truyén bo truyén xich i, = 2. Modun cip
banh rang nghiéng m, = 4mm. Xac dinh:

a) S6 vong quay truc thung tron.

b) S6 ring z3, Z4 va goc nghiéng B (40° > B > 30°) v6i khoang cach truc ag, = 220 mm.

¢) Phuong va chiéu cac luc tac dung 1én cac banh ring va cac dia xich.
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