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LOI NOI PAU

Nguyén ly - chi tiét may trang bi cho nguwdi hoc nhivng kién thirc co ban vé céu tric co ciu, déng hoc, lwc hoc,
dong lwe hoc co ciu phang; chuyén dong thwe clia may; cac co ciu thdng dung; cac nguyén tac tinh toan thiét ké
chi tiét may; cac bo truyén déng co khi; cac tiét may d& va ghép nhadm trang bi cho ngwdi hoc ndm dwoc co ban vé
két cAu may, két cu hé truyén dong thuan tién cho viéc nghién ctru chuy&n mén sau nay.
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TAI LIEU THAM KHAO

CHUONG 1. BO TRUYEN BONG DAI
1.Khai niém:

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 3.1 Bg truyén dai

B truyén dai thuong ¢ hai banh dai (nhw hink 3.1) gdm: banh dan 1, banh bi dan 2
va mot dai 3 mic cang trén hai banh dai nhd b phan cang dai. Nho c6 ma sat gitra dai va
banh dai, banh din quay s& truyén chuyén dong va co ning sang banh bj da

2. Phén loai b truyén dong dai

Hinh 3.2 Céac loai dai

* Phan logi theo vt ligu ché tgo day dai: Dai vai cao su, dai vai, dai da, dai len.

* Phan loai theo hinh dang mdt cdt ddy dai: Pai det, dai hinh thang, dai hinh leoc,
dai tron. dai rang.

+ Pai det co tiét dién 13 hinh chir nhat (hinh 3.2a).

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

+ Pai lugc c6 nhidu chan phan bd doc theo chiéu rong, & mit trong ctia dai (hinh
3.2d).



+ Pai tron c6 tiét dién 13 hinh tron (hinh 3.2c¢).

+ Pai rang ¢6 nhiéu ring phan bo theo chiéu dai, & mat trong cta dai (hinh 3.2e).

Trong d6, dai det va dai thang duoc dung phd bién hon ca, dai tron chi duoc dung khi
cong suit nho, dai lwgce va dai rang dung khi cong suét 16n hodc can phai dam bao lam viéc
v6i ti s6 truyén on dinh, khudn khd kich thude nhé gon.

* Phan loai theo vi tri truc: Truyén dong hai truc song song quay cung chiéu (hinh
3.3a), truyén dong chéo hai truc song song quay nguoc chiéu (hinh 3.3b), truyén dong nira
chéo truyén chuyén dong gitra hai truc chéo nhau (goc giira hai truc thuong 1a 90°, hinh
3.3c).

Hinh 3.3. Truyén déng dai theo vi tri

* Phan loai theo nguyén ly lam viéc: theo nguyén 1y ma sat, theo nguyén 1y an khap.
3.Uu nhuoc diém caa b truyén dong dai.
1.Uu diém.
- C6 kha nang truyén chuyén dong va co ning giita cac truc ¢ kha xa nhau (> 15m).
- Lam viéc ém, khong on do vit liéu dai c6 tinh dan hoi.
- An toan cho céc tiét may khac khi bj qua tai, vi dai s& truot tron toan phan trén banh.
- Két cau va van hanh don gian, gia thanh re.
2 Nhugc diém.
- Khudn khé kich thuéc kha 16n (khi ciing mot diéu kién 1am viéc, thuong riéng duong
kinh banh dai d4 16n hon duong kinh banh rang khoang 5 lan).
- Ty s6 truyén khéng 6n dinh vi c6 truot dan hoi trén banh.
- Lyec tac dung trén truc va 6 16n do phai cing dai (lyc tac dung trén truc va 6 ting
thém 2 + 3 lan so véi trong truyén dong béanh ring).
- Tudi tho thap khi 1am viéc véi van téc cao.
- Khi ding banh cing dai 1am ting sé chu ky bi uén cua dai, s& lam giam tudi tho cua
dai.
Ngay nay dai thang sir dung pho bién nhat do c¢6 hé sé ma sat qui d6i 16n
4.Pham vi sir dung.
- B0 truyén dai c6 thé truyén cong suat dén 1500kW, nhung thuong dugc véi
P<(40+50)kW, v=5-30m/s.



- B4 véi truyén dong dai det: ti s6 truyén u < 5, truyén dong dai hinh thang: u < 10.

- Khoang cach 16n nhat giita hai truc c6 thé toi 15m va 40m (trudng hop dic biét).

- Bo truyén dai thudng duoc b tri ¢ cap d6 nhanh, banh dan Iip vao truc dong co.
5.Phuong phap cang dai.
Trong qua trinh 1am viéc dai s& dan dan dan ra, sirc cang giam xudng. Do d6 ta can phai diéu
chinh strc cang cua dai
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Hinh 3.4. Biéu chinh cang dai dai bang banh cing dai

Hinh 3.6. Diéu chinh cing dai nho trong hrong dong co

6.Vat liéu 1am dai va két cau dai.



1.Vat liéu lam dai.
Vat liéu 1am dai thoa man d6 bén moi, 1au mon, hé sd ma sat 1on, tinh dan hoi cao.
a. Dai det: Bao gdm cac loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bdng, dai lam
bang vat liéu tong hop.
b.Pai thang: Dai thang gom c6 dai soi xép va dai sgi bén.

Hinh 3.7. Pai det Hinh 3.8. Pai thang
2.Ké&t cau bo truyén dai det.
I
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Hinh 3.9. Két cdu banh dai det
Pai det, hay con goi la dai phang, tiét dién dai 1a hinh chit nhat hep, banh dai hinh tru tron, dudng sinh
thang hodc hinh tang tréng, bé mat 1am viéc 1a mat rong caa dai.

Bang 3.1. Cac théng sé dai det

S6 16 v Chiéu day dai h, mm Du’(‘)’ng,kinh nhé nhat cia bz'}nh dai, mm
Khong c6 16p 16t | C6 16p 16t |  Tri so nén dung Tri so cho phép
2 2,5 3 100 80
3 3,75 4,5 160 125
4 5 6 224 180
5 6,25 7,5 280 250

Tri s6 tiéu chuan cua chiéu rong dai b: 20, 25, (30), 32, 40, 50, (60), 63, (70), 71, (75(),
80, (86), 90, 100, 112, (115), (120), 125, 140, (150), (160), (175), 180, 200, 224, (225), 250.
Khong nén chon céc gia tri trong ngodc.



Bé day vanh banh dai §=0,005D+3mm; Chiéu rong banh dai B=1,1b+(10+15)mm, nén
chon theo ti€u chuin trong day s6: 40, 50, 63, 71, 80, 100, 125, 140, 160, 200, 224, 250,
315, 355, 400, 450.
3.Két cu dai thang.

b: Bé rong 16n nhit cua dai; bo: Bé rong cua dai tai mit phing trung hoa; yo: Khoang
cach tir mat phang trung hoa dén mait trén cta dai; h: Chiéu cao cta dai; y = 40°: Goc &
dinh; L: Chiéu dai dai, dugc tinh 14 chiéu dai 16p trung hoa.

+ Dai thang duogc ché tao thanh vong kin, cé chiéu dai L va tiét dién dai A duoc tiéu
chuin hoa. TCVN 2332-78 quy dinh 6 loai dai thang thuong Z, O, A, B, C, D. TCVN 3210-
79 quy dinh 3 loai dai thang hep SPZ, SPA, SPB.

+ Pai thang c6 tiét dién hinh thang, banh dai c6 ranh hinh thang, thuong dung nhiéu
day dai trong mot bo truyén.
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inh 3.10. Tiét dién ddy
dai thang
Hinh 3.12. Mdt cat ngang

Hinh 3.11. Két ciu banh dai dai hinh thang logi A
thang

Mit cat ngang dai hinh thang loai A nhu hinh 3.12 gdém céc 16p sau: ‘

Lép 1: 1a 16p chiu luc co ban gom cac 16p s¢i va cao su. Lop 2: 1a 16p chiu kéo gom 0
cac 16p vai tim. Lop 3: 13 16p chiu nén bang cao su. Lép 4: 13 16p dinh hinh bao quanh mait
cit day dai bang vai tAm cao su.

+ Chiéu dai Li (mm) day dai thang theo ddy so tiéu chudn 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 ting kha ning tai nho ting hé sb ma sat f



Bang 3.2. Kich thudc mat cit dai, chidu dai dai, dudng kinh banh dai cac loai dai thang

Dang | Ky | bo, | b, | h, | yo, | A, | Chiéu dai dai, Ty, o[
dai | hiéu | mm | mm | mm | mm | mm?2 mm Nm mm
Z 8,5 | 10 6 2,1 | 47 400 + 2500 <25 70 = 140
A 11 | 13 8 28 | 81 560 + 4000 11 +70 100 = 200
Dai B 14 | 17 |105| 4,0 | 138 800 + 6300 40 + 190 140 + 280
thang C 19 | 22 |135| 4,8 | 230 | 1800 = 10600 | 110550 | 250 =400
D 27 | 32 | 19 | 6,9 | 476 | 3150 = 15000 | 450+ 2000 | 320 =630
E 32 | 38 [235] 8,3 | 692 | 4500 + 18000 | 1100 =+ 4500 | 500 <+ 1000
Dai SPZ | 85| 10 8 2 56 630 + 3500 <500 <150
thang SPA| 11 | 13 | 10 | 28 | 93 800 + 4500 90 =+ 400 90 + 400
hep |SPB| 14 | 17 | 13 | 3,5 | 159 | 1250-+8000 | 300 + 2000 | 300 + 2000

7. Thong s6 hinh hec cia b truyén dai.

- Khoang cach tryc: a (mm)
-Buong kinh banh dan va banh bi dan: di, d2 (mm)

-Chiéu dai hinh hoc cua dai: L (khong tinh dén do véng, mm)

-G6c nghiéng caa mdi nhanh dai so v6i duong tam bo truyén: p/2
-GAc dm cua dai 1én banh dan va banh bi dan: au, o

Bai 1:

Cho hé théng truyén dong nhu hinh bén dudi, cho biét s6 vong quay dong co 1a ng.=960

vong/phit. Sb rang cac banh ring: Z1=20, Z»=50, Z3=20, Z4=65, Z5=25, Zs=45, ti s truyén hai bo

truyén ux=2,5. Xac dinh:

a. Nguyén ly 1am viéc caa b truyén va xac dinh chiéu quay cua thing tron. (0,75 diém)

b. Ti s6 truyén chung caa hé thong va s vong quay thung tron (0,75 diém)

c. Phuong va chiéu céc lyc tic dung 1én cac banh rang. (1,0 diém)
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a.Tur dong co qua khop nol truyén dén truc 1 qua banh rang con z1,z2 truyén qua tryc 2 qua banh rang
z3 an khop z4 truyen xubng truc 3,truc 3 truyén xudng truc 4 qua 2 dudng truyén z5 véi z6 , z5 véi z6
qua b truyén xich dén thing tron.

CHUONG 2. BO TRUYEN PONG XICH
1.Khai niém chung.
1. Nguyén Ii 1am viéc cua truyén dong xich.

Dia xich dan quay, ring cua dia xich day cac mat xich chuyén dong theo. Day xich chuyén dong, cac
mét xich day rang cua dia xich bi dan chuyén dong, dia xich 2 quay. Nhu vay chuyén dong da duoc
truyén tir banh dan sang béanh bi dan nho sy an khop cua ring dia xich vai cac mét xich. Truyén dong
bang an khdp, nén trong bo truyén xich hau nhu khong c6 hién tuong truot. Van te trung binh cua
banh bi dan va ti s6 truyén trung binh cua b truyén xich khong thay doi.

1.2. Céu tao bo truyén dong xich

Hinh 4.1. B4 truyén xich

CAu tao chinh cua bd truyén xich c6 3 bd phan chinh: dia dan 1,d7a bi dan 2 va xich 3
(hinh 4.1). Ngoai ra, tuy trudng hop, co thé co thém bod phan cing xich, bd phan boi tron,
hop che. C6 khi ding mét xich dé truyén dong tir dia dan sang nhiéu dia bi dan.

+ Pia xich dan 1, c6 dudng kinh tinh toan 1a di lap trén truc I, quay vdi sb6 vong quay
N1, cong suét truyén dong P1, m6 men xo4n trén truc T1. Dia xich co rang tuong tu nhu banh
rang. Trong qué trinh truyén dong, ring dia xich an khop véi cac mat xich, twong tu nhu
banh rang dn khop véi thanh rang.

+ Pia xich bi dan 2, c6 dudng kinh da, dugc ldp trén truc bi dan II, quay voi s6 vong
quay ng, cong suat truyén dong P2, md men xoan trén truc Tb.

+ Day xich 3 1 khau trung gian, mic vong qua hai dia xich. Day xich gdm nhiéu mat
xich dugc ndi véi nhau. Cac mit xich xoay quanh khdp ban 18, khi vao dn khép véi ring dia
xich.

1.3.Phan loai truyén dong xich.

Tuy theo cau tao, xich dugc chia thanh cac loai: Xich con lin, xich éng, xich rdang

12



Hinh 4.6. Xich rang
1.4.Uu va nhuoc diém va pham vi st dung cta bo truyén dong xich.
1.Uu diém.

- C4 thé truyén chuyén dong gitra c4c truc kha xa nhau (Amax = 8m).

- Kha nang tai cao hon dai.

- Hiéu suat truyén dong cao hon so véi dai, dat 1=0.96+0.98.

- Lyc tac dung Ién truc nhé hon so véi truyén dong dai vi luc cing ban dau khong lon.
- C4 thé truyén chuyén dong va cong suat cing mot lic dén nhiéu tryc.

13



- Khong xay ra su truot nén ty sb truyén i khong doi.
- Kich thudc nho so véi truyen dong dai.
2.Nhuoc diém.

- Gia thanh tuong di cao vi két cau phuc tap.
- C6 nhiéu tiéng dn khi lam viéc.
- Van tdc tirc thoi cua xich va dia bi dan thay doi theo thoi gian (khdng 6n dinh).

- Y&u cau cham séc thuong xuyén (bdi tron, ...) va phirc tap hon so véi bo truyén dai.
Chdng bi mon khi lam viéc noi nhiéu bui va béi tron khong tot

3.Pham vi st dung.

- Khoang céch truc xa d¢én 8m
- Dan d6ng cho nhiéu dia xich

-P<110kW, v <15m/s,n <500v/p,u<8
- B0 truyén xich dugc ding nhiéu trong cac may néng nghiép, may van chuyén, va
trong tay may.

4.Thong sé hinh hoc cua bo truyén dong xich.

1.4.Budc xich.

Budc xich pc, mm dugc tiéu chuan héa. Ciing 1a budc cia rang dia xich trén vong
tron di qua tdm céc chét.
Budc xich pccé gia tri tir 12, 7+50,8 mm, co thé chon theo bang 4.2

Px

Hinh 4.7. Thong sé hinh hoc cuia bg truyén xich

2.4.Dia xich.

14

- Puong kinh tinh toan cta dia xich dan 1a di1 va cta dia bi dan 13 d; ciing chinh 1a
duong kinh vong chia cua dia xich, mm; 14 dudng kinh cua vong tron di qua tAm cac chot
(Hinh 4.7).



Z: s6 rang dia xich; pc: budc xich (tiéu chuan)

- Buong kinh vong tron chan rang dia xich dfi, dr2, mm.

- Buong kich vong tron dinh rang dat, da2, mm.

- Sb ring cua dia xich dan Z; cua dia xich bj dan Z..

- Buéc xich pc, mm, 13 budc cia ring dia xich trén vong tron di qua tAm cac chot.

- S6 mét cua day xich X luén 1a sb chin, dé d& dang ndi véi nhau.

S6 mat xich: X=L/pc

- Khoang céch tryc a, 12 khoang cach giira tam dia xich dan va dia bi dan; mm.
3.4.S6 rang dia xich.

S6 ring dia din Z: tra theo bang 4.2

Bang 4.1. Bang hudng dan chon sbé réng dia xich dan Z1

Ty s0 truyén u

Loai xich 1-2 2-3 3-4 4-5 5-6 > 6

SO rang 71

Xich 6ng con lan | 30— 27 | 27-25 [ 25-23 [23-21|21-17 | 17-15
Xich rang 35-32132-30({30-27|27-23|23-19|19-17

S6 rang cua dia dan thuong chon 1a sb 18, d¢é chong mon xich va dia xich.

Thuong nguoi ta chon Zimin=13 + 15 khi v <2 m/s.

Doi véi bo truyén chiu tai trong va ddp nén chon Zmin> 17 khi v > 2 m/s.
Trong tinh toan thiét ké chon Z1 = 29- 2u

= S6 ring dia bi din Z2;

Tinh theo c6ng thac sau: Z> = u.Z1< Zomax 4.2)

D¢ tranh tudn xich: Zamax< 100 + 120 d6i v6i xich con lan, Zamax < 120 + 140: di voi
xich rang.
S6 rang dia bi ddn Z2 sau mot thoi gian 1am viée xich s& bi mon va budce xich sé ting
thém mot luong At, khi d6 dudng kinh vong chia s& ting mot tri s6 13 Ad theo cong thuc:
4.4 Khoang cach truc va sd mat xich.
1.86 mét xich.
- S mat xich: Mat khac L = X.pc = S6 mit xich X
Gia tr1 X dugc lam tron s6 nguyén va nén chon so chan.
2.Khoang céch truc chinh xac.
Sau khi chon X, ta tién hanh tinh lai khoang cach truc a chinh xac nhu sau.

Pé bé truyeén xich 1am viée ¢é do ching binh thwong, ta giam khodng céch truc a mgt
khodng Aa=(0,002+0,004)a.
Tir s6 mit xich X d3 chon phai tinh lai chiéu dai L cta day xich theo cong thuc:
L= ch
15



5.bong hoc cua b truyén dong xich.

L.5.

Van tdc va ti s6 truyén trung binh.

Hinh 4.8. Vén toc trung binh trong b truyén xich

Vin toc xich cang tang thi xich cang chéng mon, tdi trong dong va tiéng on tang. Do dé nén
chonv <15m/

2.5.Luc tac dung lén truc bo truyén dong xich.

16

Hinh 4.9. Lirc tc dung I&n bg truyén xich

- Lyc cing ban dau Fo cta xich bang trong luong cta nhanh xich tu do:
Fo = Kr.a.qm.g (4.10)

a: chiéu dai doan xich tu do gan bang khoang cach truc (m)

gm: khéi lugng mot mét xich (kg/m)

g: gia tdc trong trudng (M/s?)

Kr. hé s6 phu thudc vao do vong cia xich, K= 6 khi b truyén nam ngang, K= 3 khi
g6c nghiéng <40°, Ki= 1 khi bo truyén thang dung.

- Luc quéan tinh ly tam: Fv=Qm.v2 (4.13)

Gia trj F2 = Fo+Fy. Vi Fova Fy trong d6i nho so véi luc vong Ft, nén khi tinh toan ta
c6 thé 1ay gan ding F1~ Fr; F2~ 0

- Lyc tac dung 1én 6 va truc: Fr = Km.Ft (4.14)

Km: hé s trong lugng xich

Km=1,15 bo truyén xich nam ngang hoac khi goc nghiéng < 40°



Km=1 b6 truyén thing dtng.
Ft: luc vong c6 ich (N)

3.5.Tai trong dong va dong ning va dap cua bo truyén dong xich.
Trong truyén dong xich, do van tdc cia xich va dia xich bi din thay d6i cho nén sinh
ra tai trong dong. Khi xich c6 khdi lwong m chuyén dong véi van toc Vy thay ddi theo thoi
gian, nghia 1a chuyén dong véi gia tdc ay, sinh ra tai trong dong (luc quén tinh)

4.5.Cac dang hdéng, vat li¢u va boi tron.

1.Cac dang hong.
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Hinh 4.7. Xich bi mon lam tang budce xich  Hinh 4.8. Hién tugng xich bi tudt

Trong khi 1am viéc, trong bd truyén xich c6 thé xay ra cac dang hong sau:

- Pt xich, day xich bi tach roi ra khong lam viéc dwoc nira, 6 thé gay nguy
hiém cho nguoi va thiét bi xung quanh. Xich c6 thé bi dut do méi, do qué tai dot ngot,
hoac do cac méi ghép gitra ma xich vai chét bi hong.

- Mon ban 1@ xich. Trén mat tiép xdc caa ban 1& ¢ ap xuat 16n, va bi truot tuong
dbi khi vao an khop véi rang dia xich, nén téc d6 mon khéa nhanh. Ong 16t va chét chi
mon mét phia, lam bude xich tang thém mot lugng Ap (Hinh 4.7).

Khi budc xich ting thém, toan bo day xich bi ddy ra phia dinh ring dia xich, tim
cac chét ndm trén duodng tron c6 duong kinh d+Ad. Xich dé bi tudt ra khoi dia xich
(Hinh 4.8).

Mon lam giam dang ké tiét dién ngang cta chét, c6 thé din dén giy chét.

- Céc phan tir cua day xich bi moi: rd bé mat con lan, dng 16t, gay chdt, v con lan.

- Mon ring dia xich, 1am nhon ring, ring dia xich bi gay.
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2.Vat liéu ché tao va dia xich.

Pia xich c6 ciu tao gan gidng banh rang, chi khac & phan vanh rang. Kich thudc va
bién dang rang phu thudc vao loai xich. Vat li¢u lam dia xich thuong la thép cacbon
hay thép hop kim, sau khi gia cong to1 dat 46 ctrng 50 — 60H RC.

3.B61i tron.

Boi tron 1 bién phéap lam ting kha ning 1am viéc, kéo dai tudi tho ciia bo truyén
dong xich. Boi tron tdt s& 1am cho hiéu suét 1am viéc cta bd truyén cao.

Tuy thude vao van tde ciia bod truyén, 6 thé ¢6 cac bién phap boi tron sau:

- Béi tron dinh ky ding cho bo truyén cé van toc thap khoang (3+4) m/s, ¢t sau
(8+10) gio boi tron mét lan hay dung phwong phap boi tron nho giot. Ngoai ra c6 thé
bdi tron bang cach nau chay ma rdi ngam xich cho ngam vao ban .

Béi tron thwdng xuyén ding cho b truyén cé van téc cao. Néu vén toc khoang (5-8)m/s,
ngam xich ngip trong dau téi nira chieéu cao mat xich. Neu van toc v>8 m/s thi tot nhat la
dung bom phun dau lién tuc vao mat xich.

5.Trinh ty thiét ké bo truyén xich.

Thong sb dau vao: cong suat P1, kW; sd vong quay ni, vg/ph; ty sé truyén u.
Budc 1. Chon loai xich phu thudc vao cdng suét truyén, van tdc va diédu kién lam viéc.
Budc 2. Chon sb rang so bd clia dia xich dan theo cdng thirc

Z1=29 - 2xu.

Nén chon sd rang dia xich 1a s6 1& dé xich mon déu.

Buwéc 3. Tinh sé rang dia xich lén theo
cong thirc Zz =uxZ1 Vi diéu kign
ZZ SZZmax

— X4c dinh lai chinh xac ty ) truyén bo truyén xich, sai sd ti s6 truyén <3%
Budc 4. Tinh toan céc hé sé diéu kién st dung xich theo cong

thire: K = KoxKaxKaexKoxKrxKiy

Céac hé sé duwoc tinh nhw sau:

Ko: hé sb xét dén anh hudng cua vi tri bo truyén: khi dudng ndi hai tim dia xich
hop véi dudng nim ngang mot goc nho hon 60° thi Ke=1; néu 16n hon 60° thi Ko=1,
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Ka: hé sd xét dén anh huong cua khoang cach truc hay chiéu dai xich, xich cang
dai thi s 1an an khop ctia mdi mét xich trong mot don vi thoi gian cang it, do d6 xich
s& it mon hon. Katra bang 4.3

Bang 4.2. Hé s6 K,

a <25xpc  [(30 +50)xpc|(60 + 80)xpc
Ka 1,25 1 0,8

Kdc: hé s0 xét dén anh hudng ctia kha nang diéu chinh lyc cang xich: néu tryuc

diéu chinh duoc thi Kge=1; néu diéu chinh bang dia cing xich hoic con lin cing xich
thi Kge=1,1; néu truc khong diéu chinh duoc hodc khong c6 bo phan cang xich thi
Kac=1,25

Kb: hé s xét dén diéu kién boi tron: néu boi tron lién tuc Kp=0,8; néu boi tron nhod giot
Ko=1; néu boi tron dinh ky (gian doan) thi Ky=1,5.

Kr: hé sb tai trong dong: néu dan dong bang dong co dién va tai trong ngoai tac
dong 1én bo truyén twong dbi ém thi Ki=1; néu tai trong c6 va dap (hay va dap nhe)
thi Ki=1,2+1,5; néu c6 va dap manh thi K,=1,8.

Kiv: hé sb xét dén ché do lam viée: lam viéc mot ca thi Ki=1; lam vi¢c hai ca thi
Kwn=1,12; 1am viéc ba ca thi Ky=1,45.

Bai 2:

Cho b6 truyén banh ring tru ring nghiéng tiéu chuan in @ | ZW
khép ngoai nhu hinh bén truyén mo6é men xoan S % s
T1:SOOOQNmm c6 khoang (Eéch truc aw= 200mm, mo dun W@ T
phap tuyén mp=3,5mm , sO rang Z>=4.Zi, goc an khép
0=20°, cac banh rang khong dich chinh. Xac dinh:

a. SO rang Z1, Z» va gbc nghiéng rang B? (1diém) s 5 s

b. Luc tac dung (phan tich va tinh gia tri luc) 1én cap o o

banh rang trén di cho. (1,25 diém)
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CHUGONG 3. BO TRUYEN BONG BPONG BANH RANG
1.Khai niém chung.
1.1.Dinh nghia.

Truyén dong banh ring 13 truyén dong an khép truc tiép, trong d6 chuyén dong va tai
trong duoc truyén nhd su an khép cua cac rang trén banh rang hoic thanh ring.

B truyén banh ring thudng c6 2 bo phan chinh:

- Banh rang dan 1, c6 duong kinh di duoc Iap trén truc dan I, quay véi s6 vong quay na
cdng suat truyén dong P md men xoén trén truc Ty

- Béanh ring bi dan 2, c6 duong kinh dz, dwoc lap trén truc bi dan 11, quay véi s6 vong
quay nz, cdng suat truyén dong P2, md men xoin trén truc To.

- Trén banh ring c6 cac rang, khi truyén dong cac ring an khép véi nhau, tiép xdc va
day nhau trén dudng an khép

417 "13,3‘ "

Hinh 5.1. So do bé truyén banh rang tru

Nguyén 1y 1am viéc cua bd truyén banh rang (Hinh 5.1) c6 thé tom tat nhu sau: tryc I
quay véi sd vong quay ni théng qua mdi ghép then lam cho banh ring 1 quay. Ring ctia banh 1
an khop véi rang ciia banh 2, ddy riang banh 2 chuyén dong, lam banh 2 quay, nho mbi ghép
then tryc I quay v&i s6 vong quay no.

Truyén chuyén dong bang an khop, nén trong bd truyén banh ring hau nhu khong co
truot (chi c6 hién tugng trugt bién dang & phén dinh va chan rang), hi¢u sudt truyén dong cua
b truyén rét cao.

1.2. Phan loai

Theo vi tri twong déi gitra cac truc
- Truyén dong banh ring try, c4c truc song song véi nhau (Hinh 5.2)
- Truyén dong banh ring con, cac truc vudbng goc véi nhau (Hinh 5.3)
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- Truyén dong banh ring hypecbéldit, cac truc chéo nhau (Hinh 5.4)
Theo tinh chat di déng cla dudng tdm céc truc
- Truyén dong banh riang thudng, dudng tdm truc cua tit ca cac banh ring déu cb dinh.
- Truyén dong banh riang hanh tinh, duong tdm tryc cia 1 hoic nhiéu banh rang di
dong trong mat phang quay.

=

RTTY L

S -
=

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

\

Hinh 5.4. Banh rang hypecb0léit
Theo phuong cuia rang so véi dudng sinh
- Truyén dong banh ring thang (banh try ring thang va banh con rang thang) (hinh 5.2,
hinh 5.3)
- Truyén dong banh riang nghiéng (banh try ring nghiéng, banh con rang xoan, rang
cong) (hinh 5.7)
- Truyén dong banh ring chit V (hinh 5.8)
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Theo dang an khdp
- B truyén an khép ngoai (hinh 5.2; 5.3; 5.4)
- B truyén an khép trong (hinh 5.5)

v ® o =
Hinh 5.5. Bé truyén an Hinh 5.6. Banh rang - Hinh 5.7. Truyén déng banh rdng
khép trong thanh rang nghiéng

Theo dang profin rang
- Truyén dong banh rang than khai
- Truyén dong banh ring xycléit: Bién dang rang la dudng cong xicldit, sir dung cha
yéu trong ddng hd va dung cu do.
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- Truyén dong banh ring Novikov: Bién dang ring 13 cung tron, Novikov tim ra nim
1954 lam tang kha ning tai caa bo truyén, sir dung nhiéu trong xe ting (hinh 5.9 a, b)
Truyén dong banh rang than khai duoc dung rong rii hon ca, do rang dugc ché tao bang
dung cu c6 canh th'fmg, dam bao dd chinh xac cao va khéng bi anh hudng cua sai sb khoang
cach truc do d6 khong 1am thay doi qui luat chuyén dong va ti sb truyén.

Hinh 5.8. banh rang
chir V Hinh 5.9a Hinh 5.9b
Theo dang thay ddi chuy&n dong
- Truyén dong banh ring-banh ring, bién chuyén dong quay thanh chuyén dong quay
- Truyén dong banh rang-thanh ring, bién chuyén dong quay thanh chuyén dong tinh
tién va nguoc lai (hinh 5.6)

Theo két cdu

- B truyén hg khong duogc bdi tron hodc boi tron dinh ky, 1am viéc véi van toc thap;
Bo truyen kin duoc boi tron day du, lam viéc vai van toc trung binh hoac cao.
1.3.Uu nhugc diém.

-Kich thudc nho, kha nang tai lon;

- Ti s6 truyén khong doi;

- Hiéu suét cao, c6 thé dat t&i 97 + 99%;

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

2.3 Nhuge diém.

- Ché tao tuwong dbi phic tap.
- Boi hoéi @6 chinh xac cao.
- C6 nhiéu tiéng on khi van téc 16n.
- Chiu va dap kém.
24



2.3. Pham vi st dung.
Bo truyén banh rang dugc st dung nhiéu nhét so vdi cac bd truyén co khi khac. N6 duoc
st dung trong hau hét cac loai may. Truyén dong banh ring dugc tng dung rong rii trong linh
vue co khi: tir ddng hd, khi cu dén cac may hang ning v.v...

B0 truyén banh ring co thé:
- Truyén c6ng suét rat nho (0,1kW): dung cu do
- Truyén cdng suat kha 16n (300 kW): cac may mo, may xay dung, may 1am duong
- Truyén cdng suat rat 16n (100.000 kW): bo truyén ding trong cac nha may phat dién
- Van tbc dat duoc 140 m/s hoic co thé cao hon.
- Ti 56 truyén (ctia mot cap banh rang) co thé tir 1 dén 10 hoic cd thé cao hon.

3.Truyén dong caa hé thong banh ring.

3.1. Ti s6 truyén cia cip banh rang an khaop.
Ti s6 truyén:

w n Z,
1 1 -+ (51)
Wiz=-_——7- n Zy
2
2
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n1: sd vong quay cia banh ring dan (vong/phut); na: sb vong quay cua banh ring bi dan
(vong/phat).
Z1: s6 ring cua banh rang dan; Z,: s6 rang cla banh ring bi dan

pinion

small gear
outer half shaft

propeller shaft larage qgear
Hinh 5.10: H¢ banh rang Hinh 5.11: H¢ banh rang khong gian
3.2. Ti sd truyén cua hé théng banh ring thuong
Ti s6 truyén giita hai truc quay 1 va n 1a ty sé véan téc goc cua hai truc quay do:

®w  m (5.2)
1 = __
Uip = (1_ Ny
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3.3.Ti s6 truyén ciia hé thong banh
rang hanh tinh — visai.

1
Hinh 5.12: H¢ banh rang hanh
tinh - vi sai
Cong thuc cua hé vi sai la (hinh 5.12b):
wW;— W 7,7
uc =1 C:(—1)2 2 43
B w3— e Z,Z,

(5.2)



4.Théng s hinh hoc ctia bo truyén dong banh ring.
4.1.Thong s6 hinh hoc bd truyén banh ring tru thang.

- Budre ring trén dwong kinh vong chia t: ky hiéu t (mm), bang buéc cua thanh ring.

- M6 dun m: M6 dun cuia rang banh rang, ky hiéu la m, don vi do 1a mm. Cac banh

ring c6 cing mod dun s& dn khép duoc voi nhau. Gia tri cia md dun m duoc ly theo day sb

tiéu chuan, dé han ché sé luong dao gia céng banh ring sir dung trong thuc té.

m = t/m gi4 tri m dugc tiéu chuan hoa theo cac day s 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

- S6 riang banh nhé Z1: nén chon Z1> 17 dé tranh cat chan rang.

- S6 riang banh 16n Z2: xac dinh tir ti 6 truyén
- Profil gbe o0: 0o=14,5°; 20°, 25° |a thdng s6 co ban cua bién dang ring.

Cic thong s6 hinh hoc ciia banh ring tru ring thang theo bdng 5.1

Bdng 5.1. Cac thong sé hinh hec ciia bdnh rang tru ring thang

(dau +: dn kh6p ngoai; dau —: an khép trong)

a,, = 2

Tén goi Ky hi¢u Cong thirc tinh
M6 dun m | Theo tiéu chuan TCVN 2257-77
A s 11 B s‘é trliyén i . _— Z,
(dau —: an khép ngoai; dau +: an khop trong u@ |u=+ =%+ %2
Dung dé xac dinh chiéu quay cua truc) !
Duong kinh vong chia d d=m.Z
Chiéu cao dinh ring ha ha=m
Chiéu cao chan ring h¢ h=1,25.m
Chiéu cao ring h h=h,+hf=2,25.m
Duong kinh vong dinh da da=m.(Z + 2)
Puong kinh vong chan ds di=m.(Z — 2,5)
Budc rang t t=n.m
Khoang cach tam cua hai banh rang an khép N d, +d; m. (Z,+Z,)
W = =

2
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Hinh 5.13. Cac théng s6 hinh hoc chii
yéu ciia banh ring Hinh 5.14. Céc théng sé hinh hoc chii yéu cia

Lo ) i bé truyén banh rang
4.2. Théng so hinh hoc banh rang tru nghiéng.

Bo truyén banh ring tru ring nghiéng c6 mot bo thong sb twong tu nhu bd truyén banh
ring tru ring thang, dugc tinh trén mat dau ciia banh ring (mat phang vudng goc véi truc banh
rang). Mot s6 thong s6 dugc xac dinh trén mat phang phap tuyén n-n, vudng goc véi phuong
cua rang.
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Hinh 5.15. Kich thuce bg truyen banh g 5. 16 Cac buge rang cua banh rang tru
rang try rang nghiéng rang nghiéng
- Goi B 1a géc nghiéng cia rang (goc lam boi phuong rang va duong sinh cuia mat tru).
Phuong ring c6 thé nghiéng trai hodc nghiéng phai, gia tri cua B; c6 didu kién 8°<4<20° dbi
v6i banh rang try ring nghiéng va 30°<f< 40° d6i voi banh ring chir V.
- Bwéc ngang pr: 1a bude do trong tiét dién vudng goc vai truc banh rang,
- Budc phap pn: 1a bude do trong tiét dién vudng goc véi phuong cua ring,
- M6dun ngang m¢: 1a médun do trong tiét dién vudng goc véi truc banh rang,
- Médun phap mn: 1a modun do trong tiét dién vudng goc véi phuong cia rang (hinh
5.16). Ta c6 quan hé: pa=ptcOSP; Mh=m:Cosf
- Bdi v6i bo truyén banh ring try ring nghiéng, gia tri mn duoc tidu chuan hoa. Cac gid tri
tinh toan thi tinh theo m..

Bang 5.2. Cac thdng sé hinh hoc clia banh rang tru rang nghiéng
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Tén goi Ky hi¢u Cong thirc tinh
M6 dun m | Theo tiéu chuan TCVN 2257-77
, . _ — —_mn 4
Ti s truyén u (i) u= =
no Z,
Puong kinh ve hi d =M<
uong kinh vong chia cos3
Chiéu cao dinh ring ha ha=mn
Chiéu cao chan ring h¢ ht=1,25.mn
Chiéu cao ring h h = hathf=2,25.m
Duong kinh vong dinh da da=di+2my
Puong kinh vong chan df dr= d1—2,5.m,
Budc rang t t=mn.m




Khoang céch tdm cua hai banh rang an khép
(dau +: an khép ngoai; dau —: dn khép trong)

aw

m(Z,+2,)
2

m,(Z,+Z,)
2cospf

4.3.Céc thong sé hinh hoc cua banh ring con thing.

Bénh ring con chi yéu ding dé truyén dong giita hai truc vudng goc voi nhau. Khi van

toc thap (khoang 2+3 m/s) thuong dung banh ring con ring thiang vi ché tao va lap ghép don

gian hon céc loai banh rdng non khéc. Khi van tdc cao thi dung banh rdng cén rang nghiéng

hodc rang cung tron vi sy an khop ém, kha nang tai cao va tinh cong nghé ciing cao. So véi

banh rang tru thi banh ring nén ché tao va lip ghép phiic tap hon, cac truc lai ¢t nhau khién

kho bb tri 6 truc (mét truc phai dé cong x6n). Viée c¢b dinh 6 truc ciing phire tap vi c6 luc doc

truc. Do d6 chi st dung banh rang non khi can thiét.

Céc théng s6 hinh hoc chi yéu

Hinh 5.17. Théng sé hinh hoc chii yéu cia banh rang cén

@1, ¢2: go6c mdt non lan (trung vé1 mat ndn chia) cia banh dan, banh bi dan.

Goc gitra hai truc: ¢ = @1+ @2=90°
Ty s6 truyén:
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Céc thong sb hinh hoc ctia banh ring cén dugc xét & hai tiét dién: tiét dién day 16n va tiét
dién trung binh.
* Cac thong sb hinh hoc & day I6n:
- M6dun ¢ day 16n: ms.
- Chiéu dai duwong sinh mat non lan: L = 0,5. 7. \/sznr‘z;

- Chiéu dai rang: b=(0,3 + 0,33)L

- Buong kinh vong lan (vong chia): di=ms.Z1; d>= ms.Z»

- Buong kinh vong dinh: de;=ms.(Z1+2c0s@1); de2= Ms.(Z2 + 2C0S ¢2)

- Buong kinh vong chan: df = ms.(Z1-2,4cos ¢1); dro=ms.(Z2-2,4c0s¢2)
- Chiéu cao rang: h=2,2.ms

* C4c thong sb & tiét dién trung binh:
- M6dun trung binh: my
- buong kinh trung binh: dwi=mw.Z1=2(L — 0,5b)sin¢1
div2=m.Z2=2(L— 0,5b)sing2
Lueu y: do kich thude do 16n cua ring ty 1¢ voi khoang cach dén dinh cac mit nén nén ta
co ti 1€:

5. Luc tac dung 1én bo truyén banh ring .

5.1.Luc tac dung Ién b truyén doéng banh ring tru ring thiang
Khi xét luc tac dung 1&€n bo truyén banh ring, ta chi xét lyc tac dung 1én banh riang dan,
trén banh rang bi dan luc tac dung nguoc chiéu va cung dd 16n véi luc trén banh dan.
1. Leec phép tuyén Fn: nam trén mat phang phap tring véi mat ngang va phan tich
thanh 2 thanh phan 1a lyc vong Frva lyc hudng tam F;

- Gia tri: . R

CoOSax

Véi a goi 13 goc an khép, banh ring tiéu chuan théng thuong a=20°
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2. Luc vong Fu
- Diém dat tai vi tri an khép
- Chiéu ngugc chiéu chuyén dong cua
banh rang
- Do 16n:
1 2 1
3. Luc hwong tidm Fr1

- Piém dit tai vi tri an khép
- Chiéu huéng vao tim banh ring

- Gia tri: Fnn= Fr2 = Fu.tga

| n2

Hinh 5.18. Lyc trong bg truyén banh ring

tru rang thang

5.2Lwc tac dung 1én bd truyén dong banh ring tru ring nghiéng

Doi v6i bo truyén banh rang tru rang nghiéng, gom co céc lyc tac dung sau:
2. Luc phéap tuyén Fn: nam trong mat phang phap tuyén va phan tich thanh 3 thanh

phan F, Fr, Fa.

- Gia tri: F.

F =

n

COScx.CoSf3

3. Luc vong Fu

- Biém dat tai vi tri an khop

- Chiéu nguoc chiéu chuyén dong cua banh ring

- Do lon:
= 2T, 2T
F=F _ Tt 2T,.cosf3
tl t2 d d m.£

1 2 n 1



3. Lwc huwong tam Fr

- Diém dit tai vi tri an khép
- Chiéu hudng vao tim banh ring

- Gia tri: F =F = Ftl'tga F a2
' rl r2 FV
@D

cosf _
4. Luc hwong tdm Fa G

- Diém dit tai vi tri an khép

I
N k=

- Chi€u huéng vao mat rang lam viéc =

- Gia tri: Fa1 = Fa2 = Futgf Hinh 5.19. Liec trong bg truyén banh rdng tru
rang nghiéng

5.3.Luc tac dung 1én bd truyén dong banh ring con riang thing

D061 véi bd truyén banh rang con rang thang, gdm cé cac luc tac dung sau:

Hinh 5.20. Lyc trong bé truyén banh rang cén rdng thang

1. Lwc vong:

Fu tac dung 1én truc dan I, luc Frtac dung Ién truc I1.

- Diém dat: vi tri an khép

- Phuong ctia Fu va Frtriing voi duong tiép tuyén chung caa hai vong lan. Chiéu caa
Funguoc véi chiéu quay ni, chiéu cua Frcing véi chiéu quay n..

_ 2T
- Giatri Fu= Fe= h=_"

d
Gy

2. Luc hu’c?ng tam

- biém dat: vi tri an khop

- Phuong chiéu: Fritac dung Ién truc I, vudng géc vai truc I va huéng vé phia truc 1.
Luc hudéng tm Fr2 vudng goc véi truc 1T va huéng vé phia truc I1.
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- Giatri: Fri= Fu.tga.coso:.

Fr2 = Fr.tga.cosdo.



3. Luc doc truc
- Biém dit: vi tri an khop
- Phuong chiéu: Fai tac dung 1én truc I, song song véi truc 1. Luc doc truc Fa2 song song
véi tryc 11. Chiéu caa luc Far hudng vé day 16n cia banh dan, chiéu cua Fez ludn luén huéng
vé phia day 16n cua béanh bj dan.
- Gia tri: Fa1 = Fu.tga.sin @1 = Fr2 Fa2 = Fr.tga.sin @2 = Fr1.

6.CAC DANG HONG, HIEU SUAT VA BOI TRON CUA BO TRUYEN PONG BANH
RANG

36

Céc dang hong va vat li¢u ché tao
1. Cac dang hong

Trong qué trinh 1am viéc, trén banh ring co thé xuit hién cac dang hong sau:

- Giy rang banh ring, 1a dang hong nguy hiém nhat, bo truyén khong tiép tuc 1am viéc
duoc nita va con gay nguy hiém cho céc chi tiét may 1an can. Gay rang co thé do qua tai,
hoac do bi moi, khi tng suat uén trén tiét dién chan riang vuot qua gia tri cho phép.(hinh
5.22a)

- Tr6c ré mit ring, trén mit ring co6 nhing 16 nhé va sau, lam héng mit ring, bo
truyén 1am viéc khong tét nira. Troc rd thuong xay ra & nhirng bo truyén c6 d6 rin mat ring
cao, (rng suat tiép xuc khong 16n 1im va duoc boi tron day du. Nguyén nhan 1a do @ng suat
tiép xuc thay do6i, mat rang bi moi, xuat hién cac vét nut trén bé mat. Vét nat 16n dan 1én,
dén mot mie ndo d6 sé lam troc ra mot manh kim loai, dé lai vét 18m.(hinh 5.22b)

- Mon rang, ¢ phia chan rang va dinh rang c6 truot bién dang, nén rang bi mai mon.
Mon lam yéu chan ring va 1am nhon dinh ring. Mon thuong xay ra & nhitng bo truyén co
{rng suat tiép xuc trung binh va boi tron khong day di. (hinh 5.22c)

- Dinh, xu6C mit ring, trén bé mit ring c6 dinh cac mau kim loai, kém theo nhiing vét
xude. Dinh xuéc lam mat rang bi hong, bo truyén lam viéc khong tét nita. Dinh xudc
thudng xay ra ¢ cac bo truyén coé do ran mat rang thap, wng suét 16n, va van téc lam viéc
cao. Nguyén nhan 1a do ng suat 16n va nhiét d6 cao lam vat liéu tai chd tiép xuc dat dén
trang thai chay déo. Kim loai bi but ra dinh 18n mit rang ddi dién, tao thanh cac vau. Cac
vau ndy cao xudC mat ring trong nhitng lan vao an khép tiép theo. Ctr nhu thé mit ring bi
phé hong. (hinh 5.22d)
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- Bién dang déo bé mit rang, trén banh rang dan co ranh & phia giita, con trén banh ring
bi din ¢ go & phia giira ring, dang riang bi thay doi, bo truyén an khop khdng tét nira. Dang
hong nay thuong xuat hién & cac bo truyén c6 d6 ran mit rang thap, wng suat tiép xuc on,
va van toc 1am viéc thap. Nguyén nhan l1a do ang suat 16n, luu lai trén mit rang 1au, 16p mat
rang mém ra, kim loai bj x6 day tir chd no sang chd kia. Do chiéu cua lyc ma sat, trén ring
banh dan kim loai bi ddy vé phia chan rang va dinh ring, con trén banh bi dan kim loai don
vé phia gitta rang. (hinh 5.22¢)

- Bong mit ring, c6 nhitng vay kim loai tch ra khoi bé mat ring, tao nén nhitng vét 16m
ndng va rong. Bong mit rang lam thay d6i bién dang ring, giam chat luong bé mit, bo
truyén 1am viéc khong tbt nira. Dang hong nay thudng ¢6 & nhitng bé truyén mit rang duoc
t6i, sau khi thAm nito, thim than. Nguyén nhan 1a do nhiét luyén va héa nhiét luyén khdng
tét, t6 chizc kim loai trén mat rang bi pha hong, kém bén vimg. Dudi tac dung cua tng suat

Hinh 5.22. Cac dang hong cua banh rang



2. Vat liéu ché tao

Banh ring chu yéu dugc ché tao bang thép, ngoai ra c6 thé dung gang, hodc vat liéu phi
kim loai. Tuy theo cach nhiét luyén, va do ran mat rang, coO thé chia banh rang thép ra hai nhom
chinh:

a. Nhom banh rang c6 d6 rin bé mat HB < 350:

Trude khi cét ring, nguoi ta nhiét luyén phéi lidu bang toi cai thién hodc thuong hoa. Sau
khi cit rang khong phai toi va stra rang. D¢ han ché dinh xudc ring, va dam bao sic bén déu
cho hai banh ring, vi s6 chu ky ng suat ctia banh 1 16n hon ctia banh 2, nén chon vat liéu banh
ring nho khac vt liéu banh ring Ién. Thuong chon banh dan c6 HB1 = HB2 + (30 + 50), HB: la
dd ran mat ring banh bi dan. DPdi vé6i cac banh rang chiu tai trong nho va trung binh nén chon
thép C40, C45, C50Mn, t6i cai thién. Ddi véi cac banh riang chiu tai nhd dung trong cic co cdu
khong quan trong, co thé chon thép CT51, CT61, C40, C45, thuong hoa.

b. Nhém banh ring c6 do ran bé mat HB > 350

Céac banh ring thuéc nhom nay, duoc gia cong phiic tap hon. Phoi liéu duoc 1 cho 6n
dinh, sau d6 dem cét rang. Thyc hién t61 bé mat: thuong thAm than, thAm nito, thAm xianua
trudc khi toi. Sau khi toi phai gia cong sira rang bang nguyén cong mai hodc nghién. Nén chon
hai banh rang bﬁng cung mot loai vat liéu, nhiét luyén dat do ran bé mit nhu nhau. Thuong
ding cac thép c¢6 ham luong cac bon thap nhu thép C15, C20,15Cr, 20Cr, bé mit duoc thim
than trude khi toi.

6.1.Hiéu suit bd truyén dong banh ring
Hiéu suit
P
T‘l = —
Py

Vi P11a cong suat trén truc dan; P2 14 cong suat trén truc bi dan. Thong thuong déi véi

- B truyén banh rang try bi tron lién tuc bang dau n =0,97+0,99

- B truyén banh rang tru bdi tron dinh ky bang mé n =0,93+0,95

- B truyén banh ring con boi tron lién tuc bang dau n = 0,95+0,98

- B truyén banh rang con boi tron dinh ky bang md n =0,92+0,94
6.2.B6i tron bd truyén dong banh riing

Pé giam mat mat cong suat
do ma sat, giam mai mon rang va
dé phong cac chi tiét may bi han
gi can boi tron b truyén thudong

xuyén. Ddi v6i bo truyén dé ho
cua nhirng mdy khong quan
trong c6 thé béi tron dinh ky
bing mé. Doi v6i bo truyén kin,
ta c6 hai kieu béi tron 1a boi tron
ngam dau va boi tron luu thong. Hinh 5.23. Béi tron banh rang
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Boi fron ngdm ddu: Banh rang dugc ngam trong dau ¢ trong hop. Cach bdi tron nay
thuong dung khi van t’(A)c v<i2m/s . Khivan téc vong lon, cong suat mat mat do khuﬁy’ dau
tang 1én, dau dé bi bién chat do ban tde, mat khéac cac chat can ba & day hop dé bi khuay dong
va hit vao chd an khép 1am cho ring chéng bi mai mon. Vi vay can dam bao lwong dau ngam
can thiét. Khi van toc ciia bo truyén gan bang 12 m/s thi banh ring dugc ngam trong dau voi
chiéu cao 13 (0,75 + 2)h nhung khong nho hon 10mm. Trong d6: h 14 14 chiéu cao rang. Déi véi
banh ring con, mic diu nén ngdp chiéu rong banh ring 1én. Khi van téc nho (0,8 + 1,5)m/s,
liy chiéu sdu ngdm dau bang 1 6 ban kinh banh ring qép nhanh va bang
1 4 ban kinh banh rang cap cham. Luong dau boi tron thuong vao khoang (0,4 + 0,8) lit cho
1kW cong suit truyén.

Béi tron lwu théng: Phuong phap nay dung cho b truyén cd van téc 16n (I6n hon 12
+ 14) m/s. Dau boi tron c6 ap suét (0,5 + 1,75)at duge bom tir bé qua cac dudng dng, qua cac
voi phun dén boi tron chd dn khép. D6i v6i banh ring nghiéng hodc banh ring chit V nén dat
voi phun sao cho cac tia diu ban theo chiéu quay cta banh ring.

7. TRINH TU TINH TOAN THIET KE BO TRUYEN BANH RANG TRU RANG THANG
Buére 1: xac dinh vat lidu ché tao banh rang
Chon vét liéu ché tao banh rang, phuong phéap nhiét luyén, tra co tinh vat liéu nhu: gi6i han
bén, giéi han chay, do ran vat liéu tir 46 tim ra gidi han moi.
Buwéc 2: xac dinh tng suat tiép xtic cho phép [on]
- Vat liéu 1a thép.

(ot 1= o0 iim 0.9K HL

Trong do: °H

Golim : gi01 han moi tiép xtic twong tng voi sd chu ky co s NHO sy
hé s6 an toan tra theo bang 4.2
KhL: hé s tudi tho, xac dinh theo cong thuec:

Kyl m,_]'N‘H\T
NHe

mu: bac ciia dudng cong méi, co gia tri bang 6

No: s6 chu ky 1am viéc co s& Nuo = 30HB24

Nue: s6 chu ky 1am viée trong dwong

Néu banh rang 1am viéc véi ché do tai trong va sd vong quay n khong dbi:
N==60c.n.Ln

c- s0 1an an khép cua rang trong mdi vong quay ciia banh rang Ln-

tong thoi gian 1am viéc tinh bang gid. L= L.365.Knam.24.Kn L-

tudi tho tinh bang nim

Knam, Kn—hé s6 sir dung bo truyén trong mot ndm va trong mot ngdy. Kue:
hé sb ché d9 tai trong cho trong Bang 4.3.

Néu bo truyén 1am viéc véi ché d6 tai trong thay ddi theo nhiéu béc:
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_ \
GOCZ|(T—F,— it
\ max )

N HE

Trong do:
va Ti— s6 vong quay, thoi gian 1am viéc tinh bang gid va moment xodn ¢ ché do 1am viéc thi
I.
Tmax: moment xodn 16n nhat trong cac moment Tikhong ké moment qua tai vi loai
moment qua tai xay ra trong khoang thoi gian rat ngin so voi cac ché do tai trong khac.
Khi Nue >Nro thi 1dy Nue =Nro dé tinh toan.

Néu bd truyén lam viéc véi ché do tai trong thay ddi lién tuc:

NHE = Kiye Ny
Trong do: Ny = 60cnLy,
Khi b6 truyén lam viéc voi sé vong quay n khong doi thi Ny = 60cnLy,

Khi can tinh toan kiém nghiém, [oH] can phai duoc xéac dinh lai theo cong thirc:

[on 1= ooniim K HL Zr Zy Ki K xH

Trong do: SH

Zr: hé s6 xét _dén anh hudng cia do nham bé mit
khiRy =125:0,63um = Zg=1
khiR =250+125um = Z =095

% a R
{khi Ry=10+250um = Zg=09

Zy: hé sb xét dén anh huong cia van toc vong
(khi HB <350 = 7, = 0,85v%*
3

_ = Z,=0,925y%%°
| khi HB > 350
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Kt: h¢ s6 xét dén di€u kién boi tron, thuong chon
Kxn: h¢ s6 xét dén anh hudng cua kich thudc rang:

KxH= |;,05_i
1n4

Budic 4: chon tng suat tiép xtc cho phép [on] theo banh bi din vi banh nay c6 do bén thap
hon. [O‘H] =min ([GHl ]2 [GH ])

Khi tinh toan banh ring tru ring thing, ta chon
Bwéc 5: Tinh yoa va chon so bo hé s tai trong tinh Kn = Kig

Chon hé s chiéu rong vanh rang yha . Gia tri yatily thudce vao vi tri banh ring trén truc va do
rin cla vat li¢u, chon theo day s6 tiéu chuén sau: 0,1; 0,125: 0,16; 0,2; 0,25; 0,315; 0,4:
0,5;0,63 ...

Ddi v6i cac banh rang trong hop giam tdc, tuy thudc vao vi tri cia banh rang trén truc, cé

thé chon ypa theo Bang 4.4

Tinh yoa theo wha va chon so bd hé sd tai trong tinh Ky = Kyg theo Bang 4.5.
Budc 6: tinh toan khoang cach truc aw

Khoang céch truc aw dugc tinh theo cong thirc:

a, = 50(u +1) J TlKHﬁ2 =50(u1) [ T.K,,
Vi [GH] u /8% [O'H ]2 U2

Trong d6: T2: moment xoan trén banh bi dan. Buée
7: chon modun m theo khoang cach truc aw Buée 8:

xac dinh tong so0 rang, xac dinh z1 va z2.

21+25=21(1+ ) _ 280

m
d
7= 1_ z2=U.2
m
S rang t6i thiéu bang 17 dé tranh hién tuong cit chan ring.
Bwéc 9: tinh toan lai ti s truyén u.

Khi can thiét phai kiém tra lai sai s6 Au < (2 = 3) %

Budére 10: xac dinh cac kich thudc cia bo truyén banh rang.

Céc gié tri duong kinh tinh chinh x4c d¢én 0,01mm

Bwéc 11: tinh van téc vong va chon cip chinh x4c b truyén:

Bwéc 12: xac dinh gia tri cac luc tic dung 1én bo truyén Bude

13: chon hé s6 tai trong dong Knv va Kry:

Hé s tai trong dong Knv va Kry dugc chon theo Bang 4.7:
Bwéc 14: xac dinh (ng suat tinh toan ow trén ving ankhap

o

b= ZmZuZ. §2T1IKp(u£l <[on]

b u
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Cho phép qua tai dén 5%.

Néu diéu kién bén tiép xtc khong thoa thi ta ting chiéu rong vanh ring by. Néu diéu nay khong
thoa ta thay ddi khoang cach truc aw hoac chon lai vat liéu c6 do bén cao hon va tinh toan lai.
Trong do:

Zg: hé s0 xét dén anh huong cua tong chiéu dai ti€p xtc:

Z,= 1I —‘a

ga: hé sb trung khép ngang, ¢6 gia trj tir 1,2 = 1,9

Zn: hé s0 xét dén hinh dang cua bé mat ti€p xuc:

Zy= |2
Zw: hé s6 xét déne6 tiAh vat licu:

R T

E1, E2: modun dan hoi cta vat li¢u ché tao banh rdng dan va banh rang bi dan.

vO1:

u: hé so poisson cua vat li¢u ché tao cdp banh rang.
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Néu cidp vat liéu 1am bang thép thi E1= E;= 2,1.10° MPa va . Khi d¢:
Zp = 275 MPal/ 2

Budre 15: tinh cac hé sb Yr1va Yr2 va xéac dinh dic tinh so sanh do bén udn theo ti sb
[or ) Ye

Yei=3474 132279

£0,002x,%: Yep= 3,47 + 132 _219X2 4 099y 2

Al Al Z3 Z7

Budc 16: tinh toan va kiém nghi€m gia tri ing sudt uon tai chan rang

Bai 3:

Bo truyén xich 6ng con lan truyén cong suat P1=8kW co céac thong so sau s rang dia xich din
Z1=25 ring; ti s6 truyén u=3; sd vong quay banh din ni;=320 vong/phit. Bo truyén dit nim
ngang; lam viéc ém; khoang céch truc a=35.pc; boi tron dinh Ki; khoang cach truc bo truyén xich
diéu chinh duoc; 1am viée 2 ca; xich 1 day. Xac dinh:

a. Hé s6 K va buéc xich pe? (1,5 diém)

b. S6 mét xich X dé néi xich s& dang. (0,5 diém)

Bai 4:

Cho tryc trung gian chiu luc tdc dung nhu hinh, ta thay truc bﬁng dam strc bén tinh dinh bén
dudi v6i phan luc tai hai gbi gia dinh nhu hinh. Cho gia tri cac luc nhu sau: Frn=1500N,
Ftu=4000N, F;»=2000N, F»=6000 N, Ma;2=80000N.mm, moment xo0an T=300000Nmm duoc
truyén tir banh ring 1 sang banh ring 2.

a. Viét phuong trinh can bang va tinh phan lyc tai géi A, B. (1,0 diém)

b. V& biéu d6 moment xoan udn va tinh gia tri moment Mx va My tai C, D. (1,25diém)

¢. Tinh moment turong duong va duong kinh truc tai D khi [6]= 60 Mpa. (1,0 diém)
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100 300 100

< < Fa2 < >I€ >
| /é
-+ Fro Fio 4 -
Fr2
RAY Ft1 Fr1 I:r2 M RBY
2
A C D)\’ B
{AX /Fﬂ Ft2 RBX

a/Phuong trinh can bang momen quanh diém A.

3 M, =100Fr;-400Fr,+MA,+500R 5, =0

< 100.1500 — 400.6000 + 80000 + 500. R, =0

— Rp,=4340N

Phuong trinh can bang lyc theo phuong Y

Z Fyz'RAy+Fr1' T2 +RBy=O

© Ry, +1500-600+4340=0
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— R4, =-160N

Phuong trinh cin bang quanh diém A theo phuong ngang.

Z MAyz'loO.Ft1'4OOFt2 +RBX=O

— —100.4000-400.6000+R 5,.=0

— Rp,,=2800000N

Phuong trinh can bang luc theo phuong x.

Y. Fe=Ryx-Fi1-Fiz + Rpy,=0

< R,,-400-6000+2800000=0

= R, =-2790000N

Phan lyc tai A: Ry,,=-160 N ; R4,,=-2790000 N

B: R, =2800000 N ;Rp,,=43040 N

Ray F., Fis A Rey
2
A & D i B
Rax & F Fiz Rex
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Momen tuong duong tai C: M

M=y Mcx? + Mgy? +0,75.T?

=\/—160002 + (—279000000)2 + 0,75.3000002

=279000120Nmm

Momen tuong duong tai D

Y Mp=\Mpy? + Mpy? + 0,75.T?

=\/4340002 + 2800000002 + 0,75.3000002

=280000336Nmm
48



buong kinh tai D

s[ Mp _3[280000336_
dp > \/0,1.(6) _\/ 0,1.60 =360
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