Chuong 3. BO TRUYEN DONG DAI
1. Khai niém chung
1.1. Khai niém bd truyén dong dai
Truyén dong dai 1a truyén dong ma sat gian tiép, truyén chuyén dong va co ning (tai
trong) nho ma sat gitra dai vdi cac banh dai gitta 2 truc kha xa nhau.

Hinh 3.1 B¢ truyén dai

Bo truyén dai thuong c6 hai banh dai (nhuw hink 3.1) gdm: banh dan 1, banh bi dan 2 va
mot dai 3 mac cing trén hai banh dai nho bo phan cing dai. Nho c6 ma sat giita dai va banh
dai, banh dan quay s& truyén chuyén dong va co ning sang banh bi dan.

1.2. Phan loai b truyén dong dai

* Phdn loai theo vt ligu ché tao day dai: Dai vai cao su, dai vai, dai da, dai len.

* Phén logi theo hinh ddng mdt cat ddy dai: Pai det, dai hinh thang, dai hinh lwoc, dai
tron. dai rang.

+ Pai det c6 tiét dién 13 hinh chir nhat (hinh 3.2a).

+ Pai thang c6 tiét dién 14 hinh thang can, goc ¢ dinh y = 40° (hinh 3.2b).

+ Pai tron c6 tiét dién 1a hinh tron (hinh 3.2¢).

+ Pai luge c6 nhidu chan phan bd doc theo chiéu rong, & mat trong cua dai (hinh 3.2d).

+ Pai rang c6 nhiéu ring phan b theo chiéu dai, & mat trong cua dai (hinh 3.2e€).

Trong d6, dai det va dai thang dugc dung phd bién hon c4, dai tron chi dugc dung khi
cong suat nho, dai luge va dai ring dung khi cong suét 1on hoic can phai dam bao lam viéc
Véi ti sb truyén on dinh, khudn kho kich thuéc nhé gon.
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Hinh 3.2 Cdac loai dai
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Hinh 3.3 Céc kiéu truyén dong theo vi tri

* 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 ntra chéo
truyén chuyén dong gitta hai truc chéo nhau (goc giita hai truc thuong 13 90°, hinh 3.3c¢).

* Phan loai theo nguyén ly lam viéc: theo nguyén Iy ma sat, theo nguyén ly an khop.

1.3. Uu va nhuyge diém cia bé truyén dong dai
a. Uu diém

- C6 kha ning truyén chuyén dong va co ning gitta cac truc ¢ kha xa nhau (> 15m).

- Lam viéc ém, khong on do vat li¢u dai c6 tinh dan hoi.

- An toan cho cac tiét may khac khi bi qua tai, vi dai s& trugt tron toan phan trén banh.

- Két cau va van hanh don gian, gia thanh ré.
b. Nhwoc diem

- Khuon khé kich thude kha 16n (khi cing mot diéu kién 1am viée, thuong riéng duong

kinh banh dai da 16n hon duong kinh banh rang khoang 5 lan).
- Ty so0 truyén khong 6n dinh vi ¢6 trugt dan hoi trén banh.

- Luc tac dung trén truc va 6 16n do phai cang dai (luc tac dung trén tryc va 6 ting thém

2 +3 1an s0 vai trong truyén dong banh rang).
- Tudi tho thap khi lam viéc véi van toc cao.

- Khi ding banh cang dai lam tang sé chu ky bi udn cia dai, s& 1am giam tudi tho cia dai.

Ngay nay dai thang st dung phé bién nhat do c6 hé s6 ma sat
qui doi 16n

c. Pham vi sir dung

- Bo truyén dai co thé truyén cong suat dén 1500 kW, nhung
thuong dugc voi P < (40 + 50) kW, v = 5+30 m/s.

- P6i vai truyén dong dai det: ti s6 truyén u < 5, truyén dong
dai hinh thang: u < 10.

- Khoang cach 16n nhat gitra hai truc c6 thé téi 15 m va 40 m
(trong truong hop dac bigt).

- B truyén dai thuong duoc b tri & cap do nhanh, banh dan
lip vao truc dong co.

1.4. Phwong phap cang dai

Trong qué trinh lam viéc dai s& dan dan dan ra, sc cing
giam xudng. Do d6 ta can phai diéu chinh sirc cang cua dai.

Banh
cang —
da

Hinh 3.4 Biéu chinh
Ssuc cang dung banh
cane dai

Hinh 3.6 Diéu chinh nho trong lirong dong co
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2. Vit ligu va két cau dai

2.1. Vat liéu 1am dai Thoa man d6 bén moi, 1au mon, hé s6 ma sat 16n, tinh dan hoi cao.

a. Pai det: Bao gdom céc loai dai sau: dai da, dai vai cao su, dai soi len, dai soi bong, dai
lam bang vat lidu tong hop.

b. Pai thang: Dai thang gdm c6 dai soi xép va dai soi bén

Hinh 3.7 Dai det Hinh 3.8 Pai thang
2.2. Ket cau bo truyen dong dai det

B

7 : Hinh 3.9 Két cau banh dai det
bai det, hay céq goi la dai phang. ti@t diéq dai 1a hinh chir nhat hep, banh dai hinh tru
tron, duong sinh thang hoac hinh tang trong, bé mat lam viéc la mat rong cua dai.

S6 16p Vi Chiéu day dai h, mm Pudng kinh nhé nhat cia banh dai, mm
Khong c6 1op 16t | Co lép 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

Trj 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 cac gia tri trong ngoac.

Bé day vanh banh dai & = 0,005D + 3mm; Chiéu rong banh dai B =1,1b + (10 + 15) mm,
nén chon theo tiéu chuan trong day sb: 40, 50, 63, 71, 80, 100, 125, 140, 160, 200, 224, 250,
315, 355, 400, 450.

2.3. Két cau dai thang

b: Bé rong 16n nhat cta dai; b,: Bé rong cua dai tai mit phang trung hoa; y,: Khoang cach
tir mit phang trung hoa dén mit trén cua dai; h: Chiéu cao cua dai; y = 40°: Géc & dinh;
L: Chiéu dai dai, dugc tinh 1a chiéu dai 16p trung hoa.

A
\ 4

Lo

A
v

Hinh 3.10 Pai thang o
Hinh 3.11 Két cau banh dai thang
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+ Pai thang c6 tiét dién hinh thang, banh dai c6 ranh hinh thang, thudng dung nhiéu day
dai trong mot bo truyén.

+ Pai thang dugc ché tao thanh vong kin, ¢ chiéu dai L va tiét dién dai A duoc tiéu
chuan 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.

Mt cit ngang dai hinh thang loai A nhu hinh sau:

lLOPI | |

| LGP3 | I LOPI ]

=2 Hinh 3.12 Mdt cdt ngang dai hinh thang logi A

Lép 1: 14 16p chiu lre co ban gom céc 16p soi va cao su. Lép 2: 13 16p chiu kéo gdm co
cac 16p vai tim. Lop 3: 13 10p chiu nén bang cao su. Lop 4: 13 16p dinh hinh bao quanh mat
cat day dai bang vai tam cao su.

+ Chiéu dai L dai theo ddy so tiéu chuan sau (mm): 400, 450, 500, 560, 630, 710, 800,
900, 1000, 1120, 1250, 1400, 1600, 1800, 2000, 2240, 2500, 2800, 3150, 4000, 5000, 6300,
7100, 8000, 9000, 10000, 11200, 12500, 14000, 16000, 18000...

+ Pai thang ting kha ning tai nho ting hé s6 ma sat f

Bdang 3.1 Kich thwdéc mdt cdt dai, chiéu dai dai, dwong kinh banh dai cdc loai dai thang

Dang | Ky | bo, | b, | h, | yo, | A, |Chiéu dai dai, T, dy,
dai | hiéu | mm | mm | mm | mm | mm? mm Nm mm
Z |85 |10 | 6 |21 | 47 400 + 2500 <25 70 + 140
A |11 13| 8 |28 81 560 + 4000 11+70 100 + 200
Pai B | 14 | 17 |105| 4,0 | 138 | 800+ 6300 40 + 190 140 + 280
thang| C | 19 | 22 |13)5| 4,8 | 230 | 1800+ 10600 | 110+550 | 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
Pai |[SPZ | 85| 10 | 8 2 56 630 + 3500 <500 <150
thang | SPA| 11 | 13 | 10 | 2,8 | 93 800 + 4500 90 + 400 90 + 400
hep |[SPB| 14 | 17 | 13 | 35| 159 | 12508000 | 3002000 | 300 -+ 2000

3. Thong s6 hinh hoc bd truyén dai

B2
0 c
bl N
‘ |
\
al o/ V= B2 oy ]
© iol
‘ |
A

Hinh 3.13 cdc thong s6 hinh hoc chinh ciia bo truyén dai

a: Khoang cach tryc, mm; dy, d,: Puong kinh banh dan va banh bi dan, mm; L: Chiéu dai
hinh hoc cua dai, khong tinh dén d6 vong, mm; p/2: Géc nghiéng ctia mdi nhanh dai so véi
duong tam bd truyén; oy, 0: Goc dm ctia dai 18n banh dan va banh bi dan;
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3.1. Puong kinh banh dai

Puong kinh banh dai nho: d; = (1100 = 1300)3/P,/n, hoic d, = (5,2 + 6,4)3\‘/T1
(mm)

Duong kinh banh dai l6n: d; = d; x u x (1- &)

Trong d6: P; — cong sudt trén truc dan (kW)

Tl — mdmen xodan trén tryc dan (Nm)

—ti s6 truyén, u = 2
nz

£—hé sb trugt (0,01 + 0,05)

Céac dudng kinh banh dai d; va d, nén quy tron theo tiéu chuén, thuong chon d; vé phia
tang, d, vé phia giam.

Chon d; theo tiéu chuan: 40, 45, 50, 56, 63, 71, 80, 90, 100, 110, 125, 140, 160, 180,
225, 250, 280, 320, 360, 400, 450, ,560, 630, 710, 800, 900, 1000, 1250, 1400, 1600, 1800,
2000. (Bang 5-1 TKCTM, céc tri s6 dudng kinh tiéu chuin banh dai det).

Bang 5-14 va 5-15 TKCTM, cac tri s6 dudng kinh tiéu chuan banh dai thang (mm)

3.2. Goc om dai

Goc 6m ay nho s& anh huong xau dén kha ning kéo cua dai. Do d6 can thoa mén diéu
Kién sau:

+ Pdi véi dai det: ag > 150°

+ P4i véi dai hinh thang: o > 120° (do c6 tac dung chém cua dai véi ranh banh dai)

Tirhinh3.13tacoay=n—Pvasint =2 vilbresLasinf =05 p o 20

2 d1 2a 2 2 2 2a

Sa, =1— (rad) hay a1 = 180° — 57 x % (d0)
+57 x =2 (do)

Tuong ty ta co6 a, =

3.3. ‘Chiéu dai dai va khoang cach truc

Chiéu dai dai L (mm)

Taco: L =2.a.cos(p/2) + 0,5.%.(d, + dy) + 0,5.8.(d; - dy)

Thong thuong p < 35°, c6 thé lay cos(p/l2) =1 B8 = L ~ 2.a + T

Doi voi dai det sau khi tinh L can chon chiéu dai dai ting theo tir 100 + 400mm dé ndi
dai.

béi vai dai‘thang L phai E:hon theo tiéu chuan (L > Lgnn). Sau d6 tinh lai khoang cach
truc a theo chiéu dai tiéu chuan.

1 (d,+d (d, +d)T
azz L_¥+\/[L_%l —2.(dy — dy)?

dy+d k+\VkZ—8AZ
% ap =t . thlcongthucrutgonlaa——8

m.(dz+dqy) | (dz—dq)?

Néudatk = L —
Vi du 1: Xac dinh goc 6m ay, o, va tinh Chleu dai can thiét L cua dai (h1nh 3.14).

Hinh 3.14
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Bai Qidi:

1) Goc 6m dai banh dai nho: a = 180° — 5729 = 180° — 57. 25220 =

290
148,55° hoéc ay = 2,59 rad, suy ra a, = 3,693 rad.
2) Chiéu dai tinh toan cua dai:
— 2 _ 2

. : 4.290

4. Pong hoc bo truyen dai

4.1. Van téc cia b truyén dong dai

Vi ¢6 hién tuong truot nén van téc vong v, Ciia banh bi dan chdm hon van téc vong v,
Ciia banh dan: v, = (1- £). vy

Trong d6 & 1a hé sb truot, c6 gia tri tir 0,01 + 0,05

+ dai vai cao su hoac vai = 0,01

+ dai da~ 0,015

7'L'.d1.n1

x V1 = 01000

Van toc vong duogc xac dinh theo cong thuc: dyny
v, = ———

2 7 60.1000

Van téc don vi 1a mv/s, d;, d, tinh bang
mm; Ny, N, tinh bang vong/phut

Van téc tét nhat nam trong khoang
20+25 m/s. Van toc >30 m/s xay ra hién
tugng dao dong xoan, ting luc ly tam,
néng day dai, giam tudi tho va hiéu suat
bo truyén. Van tbc < 5 m/s khong nén
dung bo truyén dai. . Hinh 3.15 Vdn toc vong trong bé truyén dai

4.2. Tiso truyen bo truyen dong dai

Trong thyc té dai bi truot do d6 ta co

v

vy >V n d
U;>vj—>vl>vz—>vz=(1_E)U1—>d2n2=(1—f)d1n1—>u=n_1=T2_€)
= V4 2 12_%

. v
Neéu dai khong bi trugt (ly twdng): v; -V, =1, > dyn, =din >u=

="y ny dg
4.3. Hién twong trwgt dai va dieu kién dé khong xay ra trwot dai

Hinh 3.16 Cung truot Qitta dai va banh dai

Trwot hinh hoc: xay ra khi dai chua lam viéc va vai tac dung cua luc cang ban dau Fq
gitra dai va banh dai sinh ra lyc ma sat, dai bi gian dai va truot trén banh dai.

Trwot dan hoi: khi bo truyén lam viéc, do luc F1> F, nén d6 bién dang dai khi vao dai
I6n hon d6 bién dang dai khi ra dai I;>1,. Do d6, khi vao tiép xuc voi banh dan, dai s& bi co
lai gdy nén hién tugng trugt dan hoi va chuyén dong cham hon banh dan. Trén banh bi dan
thi nguoc lai. Sy truot dan hoi khong xdy ra trén toan bd cung 6m a; va op, chi Xay ra trén
mot phan cla cac cung oy va .
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Truwot tron: xay ra khi moment truyén 16n hon moment ma sat (lyc vong 16n hon lyc ma
sat). Vay truot tron 1a hién tugng xay ra khi bo truyén bi qua tai, banh bi dan dung lai va
hi¢u suat ciaa bo truyén bang khong.

A A1 x F e —1

Hé so kéo: yw=—= O _ f
2F, 20, e"+1
Vi—V,

Hé sd truot ¢ =
1

Hiéu sudt bé truyén déng dai

Dé nghién cttu anh huong cua sy truot trong bo truyén dai dén hi¢u suit truyén dong va
mat van tdc cia banh dai bi dan. Trong hé toa do vudng goc Oyg tlen hanh cac thi nghiém
xdy dyng duong cong biéu dién quan h¢ gira hé s6 trugt & voi hé sé kéo v goi 1a duong
cong truot, gitra hiéu suat n vai hé sb kéo v goi 1a dudng cong hiéu suat, dugc 1ap theo két
qua thi nghiém cac loai dai va vat liéu dai.

Quan sat d6 thi (hinh 3. 17), ta c6 nhén xét:

- Khi 0 <y <o (yo: hé so kéo t6i han), bo truyen chi ¢6 truot dan hoi. Néu tang dan tai
trong co ich Fy thi h¢ so & tang, ddng thoi higu suat  ciing tang.

- Khiyg < W = Ymax hé sb truot ting nhanh, liic nay trong b truyén dai co trugt tron ting
phan, hiéu suét caa bo truyén giam nhanh.

- Khi W > Wimax DO truyén truot tron hoan toan , hiéu suat bang 0,hé sé truot bang 1.

T Hiéu sut
g % N
> 5 — 100
T
| N
4 “ 1 5 "\ 80
Bk }
=11}
|
3 : = 60
/. N s ! g =
; Ving trueot dan hoi : g g
2 £ T 5 g 40
| = 2
[ = =
1 l -g 20
Piémtoihan | | L7 E
I
0 RN | =
0,1 02 03 04 W, 05 06 W, 07

Pudng cong trueot

Hinh 3.17 D6 thi duwong cong truot

- Tai gia tri y = o bo truyén c6 hidu suit cao nhat 1 = Nma, mMa van chua ¢ hién tugng
trugt tron ting phan.

Luc nay bo truyén da str dung hét kha ning kéo. Day 1a trang thai 1am viéc tét nhét cua
bo truyén. Gia tri yo duoc goi 1a hé sb kéo tdi han cia bo truyén.

Ti $6: Wiymax =1,15 +1,5: hé sb chi kha ning chiu qua tai tic thoi cua bo truyeén.

Két qua nghién cau cho thy truyén dong dai lam viéc tt nhat khi y = o, tai day
N = Nimax. PO VOi dai detn = 0,97 + 0,98, ddi Vi dai hinh thang n = 0,92 + 0,97.

Chit y: Khi y < yo: bg truyén lam viéc non tdi, kha néing khéng dwoc dimg hét. Khiy >
yo: bé truyén lam viéc Véi tdi trong qud 16m, dai sé bi mon nhanh, hiéu sudt giam va ting
mdt mat van toc.

» Qua cac s liéu thi nghiém, c6 thé 1y y, nhu sau:

¢ yo = 0,4 = 0,5: ddi véi dai det bang vat liéu tong hop.

¢ yo = 0,6: d6i véi dai det vai cao su.

 yo = 0,6 + 0,7: d6i voi dai hinh thang.
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4.4. Cac dang héng cia bd truyén dai
- but dai do mai
- Nong do ma sat
- Hién tuong truot tron
5. Lwe tac dong 1én truc bd truyén dong dai
5.1. Luc vong
f

F,

Hinh 3.18 Luec cing ban dau khi bg truyén chiea lam viéc

Khi bo truyén chua lam viéc, dé tao nén lyc ma sat giita dai va banh dai, can phai cang
dai v6i luc cang ban dau Fo.

Khi cang dai xuat hién luc cing ban dau Fo = 6,xA (A — dién tich mat cit ngang cua day
dai)

Dai det. 0, < 1,8 MPa

Dai thang: o, < 1,5 MPa

Khi bo truyén lam viéc, banh dan chiu tac dung ciia moémen xoan Ty. Trén nhanh dan (1a
nhanh truyén chuyén dong cho banh bi dan) lyc s& tang 1én 1a Fi, trén nhanh bi dan (14
nhanh chay theo banh bi dan) luc s& giam xubng con F,. (Hinh 3.19)

1

Hinh 3.19 Luc tdc dung lén truc F,
2.T;  1000.P

Tacolucvong Fy = F, — F, = — = —
1

Trong do:

Fi: luc vong c6 ich (N)

P: cong suat (KW)

V: van toc vong cua banh dai (m/s)
dq

T.: moment Xoén trén truc; T; = —.(F - F)

Pé tim quan hé gitra luc Fo véi Fy, F, ta bo qua luc ly tim va gia thuyét vat liéu dai tuin
theo dinh luat Huc (Hook), khi dai chiu tai trong ngoai luong dan trén nhanh dan bang
lwgng co trén nhanh bi dan nghia la:

Fl + F2 = 2F0 = F]_ = Fo + 015Ft va Fz = Fo — 0,5Ft

Luc tac dung 1€n truc banh dai (lyc hudng tam F,) nhu hinh 3.19 duoc tinh nhu sau:

E. = \/Flz + F? = 2.F,.F,.cos § =~ 2.F,.sin(a;/2)

hoac F, = 2.Fq.sin(ay/2); véi a4: gbc 0m trén banh dai nho.
Cong thuc Euler khi tinh dén lyc quan tinh ly tam e/ 1 =

Fi—Fy

Fy—Fy

Fy 1a lyc cang phu do luc quan tinh ly tam, c6 gia tri 1a F, = g, xVv?

Néu bo qua luc cang phu (F, = 0) thi F; = F,. €™ véi f1a hé s6 ma sét, o 1a goc 6m
Déi Véi dai thang ta thay f' = Slf? ~ 3f (y = 36° + 40° la goc dinh cta dai thang)

2
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[ trén = lwc vong 6 ich tinh theo cong thirc
fa _
e 1

Fe = 2(F, — Fv)m

Luc trén nhanh dan (nhanh cing)
fa
e
Fi=F—math

Luc trén nhanh bi dan (nhanh chung)

‘ o FZ:Ff—efa_1+FU
bieu kién luc cang ban dau dé khong xay ra truot tron la
Foel*+1

? 0= S efa—1 + F,
Khi tinh cac luc c6 thé bo qua luc cang phu F,.
5.2. Moment xoin trén banh dan

Ty = F. 2 hoac Ty = (Fy, — ;). 2

1. T oD
Hinh 3.20 Moment xoan trén truc
6. Bai tap ap dung
_ — g 2 .
Vi du 2 Chirng minh cong thirc Ay _ gfa hoac qu—m'vz = e/ 36i véi dai det.
F;—-Fy F—qmv
Bai gidi: ‘ . .
1) Khao sat phan tu dai nhu hinh 3.21, cac luc tac dung 1én phan tir dai bao gom:
- Luc cang dai F va F + dF
2
- Luc lytim F, = q.r. dq,’).vT =q.v*.d¢
- Lyc phap tuyén dF,
- Luc ma sat fdF, .
2) Gan céc truc X,y co6 phuong chi¢u nhu hinh 3.21

Hinh 3.21
Viet phuong trinh can bang luc doi véi truc x va 'y

Y. F, = 0hoac (F + dF).cos G.dd)) — f.dFE, — F.cos G.dqb) =0



1

% Fy = 0 hogc (F + dF).sin (5.d¢) — F.sin (5.d¢) — q.v*.d¢p — dF, = 0

3) Do goe 5. d¢p nho nén cos (.d¢) ~ 1vasin(>.dp) ~>.dp

tor cac phuong trinh can bang trén suy ra:

(F + dF) — fdF, — F = 0 hoic dF = fdF, (1)

(F + dF)(%.dd)) +F § de - dFn —m.v2.dg = 0 (2)

thay thé dF, = df—F tir biéu thac (1) vao bidu thic (2) ta ¢6 F. dgp — ‘;—F —q.v2.dep =0

Suyra: (F — q.v?).d¢ = 6;—F—>f.dqb =&

F—q.v?
F

= ["f.d¢

d
F—quv2

Ly tich phan hai vé [,
cudi cung thu duoc ? = ef@
b 2_ v 2 r r ~
Vi du 3: B§ truyen dai det truyeén cong suat P; = 8 kW, s6 vong quay banh dan n; = 1280
vg/ph, banh bi dan n, = 640 vg/ph, duong kinh banh dan d; = 180 mm, khoang céch truc
a= 1800 mm. Hay xac dinh:
a) Goc om dai o4 va chiéu dai dai L. . , , 7
b) Gia su ta cang dai vai luc cang ban dau Fy = 800 N. Xac dinh hé s6 ma sat f toi thiéu
gitra dai va banh dai dé khong xay ra hién tuong trugt tron,
Bui gidi:
a) Goc om dai: a; = — %
trong do: d, = ud;
nio_ 1280

viiu =— = =
Ny 640

cho nén: d, = 2.d; = 360 mm
A 360—180
Tudaysuyra:a; =m — e
Chiéu dai dai:
- 2 _ 2
L=2.q+m 00 G0l — g 1800 + 7 S0 4 BE80 — 4452,7 mm
Vi chiéu dai dai can ting thém khoang 30 ... 400 mm dé néi dai nén ta chon chiéu dai dai
L =4490 mm
P \ A F ef@141
b) Bé khong xay ra hién tugng truot tron: F, > PRy
Véi goc truot 16n nhit bang goc 6m dai a = oy = 3,0416 rad, thi bat dang thirc trén c6 thé

= 3,0416 rad = 174,27°

< Ko Ft ef'“+1
Viet: F, = S Fa ]
. . 1000.P;  1000.8
Lyc vong c6 ich Fy: Fy = — L= —oc = 0633 N
. mdin,  m180.1280 '
Voii v = —F2 = = 12,06 m/s
60000 60000
, 663,3 ef@141
do d6 800 > —=.
2 ‘efai_q

1
3,0416

— e @ > 2,41625, f 2 —.In(2,41625) =
1

chon fin = 0,29

Vi du 4: Cho bo truyén dai thang loai D truyén dong gitta 2 truc song song cung chiéu,
c¢6 khoang cach truc ban dau a = 900 mm, d, = 200 mm, d, = 400 mm. Xac dinh:

1- Chiéu dai dai theo tiéu chuan

2- Tinh toan lai khoang cach truc chinh xac

3- Tinh toan lai goc 6m dai o4 theo khoang cach tryc chinh xac

Bai gidi:

1- Chiéu dai dai theo tiéu chuan

In(2,41625) = 0,29
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Ie N - 2 = A .
Ap dung cong thuc tinh chiéu dai dai: L = 2a + “(dl;dz) + (d24:1) xac dinh chicu dai

dai tinh toan.

Sau d6 chon theo tiéu chuan: quy tic chon tiéu chuan gan nhat, néu chon khéc thi giai
thich 1y do tai sao chon.

2- Tinh toan lai khoang cach truc chinh xac

=k+\/k2—8A2

4

Trong do:
k = L_”(d1+d2)
2
dy—dp
2
Tinh a, chon 1 s6 sau dau phay

BAI TAP

Bai tap 1. Luc cing dai ban dau Fy = 800 N. Luc cing trén cac nhanh dai s& bang bao
nhiéu khi truyén cong suat P; = 2 kW. Biét rang mot trong hai banh dai c6 duong kinh d =
200 mm va sb vong quay n = 380 vg/ph.

Bai tap 2. Bo truyén dai det (dai vai
cao su) truyén dong giira hai truc song
song nguoc chiéu nhau (hinh 3.22)
truyén cong suat P = 7,5 kW. Biét
trudc: duong kinh cac banh dai
d; = 250 mm, d, = 500 mm, khoang
cach truc a = 1250 mm, sé vong quay
banh dan n; = 1000 vg/ph. Xac dinh:

a) Cong thirc va gia tri goc o6m ay va
chiéu dai L.

_ b) Hé s6 ma sat f dé _khf)ngvxéy ra Hinh 3.22
hién tuong truot tron véi luc cang dai
ban dau Fy = 800 N.

Bai tap 3. Bo truyén dai det nam ngang truyén dong gitta hai truc song song nhung
nguoc chiéu nhau (hinh 3.22), ¢6 duong kinh d; = 200 mm, u = 2, khoang cach truc
a = 1480 mm. Pai vai cao su co chiéu day dai § =5 mm, chiéu rong dai b = 225 mm. S6
vong quay banh dan 980 vg/ph. Tai trong tinh. Hay xac dinh:

a) Goc om dai ay, chiéu dai L day dai va van tdc v.

b) Kha ning tai bo truyén (cong suat P).

¢) Néu thay ddi chiéu day dai & = 3,75 mm, chiéu rong dai b = 300 mm thi kha ning tai
va tudi tho dai thay ddi nhu thé nao?

Bai tap 4. Bo truyén dai det (hinh 3.23) truyén cong suat P; = 5 kW, s6 vong quay n; =
500vg/ph va ti sé truyén i = I, duong kinh banh dai d =250 mm, b = 60 mm, & = 7,5 mm, hé
s6 ma sat giira dai va banh dai f = 0,25, mddun dan hdi day dai E = 100 MPa, gii han moi
day dai 6, = 6 MPa, chiéu dai dai L = 3000 mm. B6 qua luc cang phu Fv do lyc ly tim giy
nén va day dai thoa d6 bén kéo, Xac dinh:

a) Luc cing dai ban dau Fy dé khong xay ra hién twong truot tron va luc tac dung 1én truc
F..

b) Khi ting h¢ s6 ma sat 1én f = 0,35 thi luc Fo, F, thay d6i nhu thé nao? Khi d6 tudi tho
dai c6 thay doi khong?

¢) Khi thay ddi kich thudc diy dai b = 100 mm, 6 = 4,5 mm thi kha ning tai thay d6i nhu
thé nao?

A=
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Hinh 3.23

Bai tap 5. Bo truyén dai det truyén cong suit P, =5
KW. Cho truéc cac thong sé: dudng kinh banh dai dan
d;, = 160 mm (hinh 3.24), s6 vong quay banh dan

n, = 720 vg/ph, khoang cach truc a = 1200 mm, hé sb %

ma sat gitra dai va banh dai 1a f = 0,3, luc cang dai ban

dau Fo = 1000 N. Bo qua lyc cang phu F,, hiy xac 25\
dlnh a=1200
a) Luc vong co ich F; —
b) Tinh gid tri goc 6m o; dé khong xay ra hign Hinh 3.24

tuong truot tron, suy ra ti s6 truyén u va duong kinh
d, toi da 1a bao nhiéu?

Bai tap 6. Trong bo truyén dai thang loai D c6 khoang cach truc ban dau a = 900mm
duong kinh d; = 200 mm, d, = 400 mm. Chon chiéu dai L tiéu chuan cta dai va tinh toan lai
khoang cach truc.

Bai tap 7. Bo truyén dai thang c6 mot diy dai vai s6 vong quay banh dan n, = 1750
vg/ph, d; = 180 mm, goc chém dai y = 36°, s6 vong quay banh bi dan n, = 1050 vg/ph.
Khoang cach truc a = 400 mm. Khéi lugng mot mét day dai qn = 0,22 kg/m. Cong suat
P; =12 kW.

a) Néu hé sd ma sat giita dai va banh dai f = 0,2 xac dinh lyc trén nhanh cing va trén
nhanh chung.

b) Xéac dinh luc tac dung lén truc cia moi banh dai.

¢) Xac dinh lyc cang dai ban dau Fq

d) Xac dinh luyc cang dai F; va F, khi cong suét truyén P; =6 kW.

Bai tap 8. Bo truyén dai thang c6 mot day dai vai s6 vong quay banh din n; = 1240
vg/ph, d; = 200 mm, géc chém dai y = 36°, s vong quay banh bi dan n, = 620 vg/ph.
Khoang cach truc a = 500 mm. Cho trudc hé s6 ma sat giira dai va banh dai f = 0,2, cong
suat truyén P, = 2 kW. Xac dinh:

a) Luc cang dai ban dau Fy dé khong xay ra hién tuong trugt tron.

b) Luc trén nhanh cang F; va trén nhanh chung F».

¢) Céc gia tri Fy, F, va Fo thay d6i nhu thé nao néu ta thay thé dai thang bang dai det.

Bai tap 9. Bo truyén dai thang lam viéc voi cac diéu kién: sé vong quay banh dan n, =
1500 vg/ph, duong kinh banh dan d; = 200 mm, duong kinh banh bi dan d, = 400 mm, goc
chém dai y = 38°, khoang cach truc a ~ 500 mm. Hé sé ma sat giira vat liéu dai thang va
banh dai bang 0,2, luc cing dai ban dau Fy = 700 N, khéi luong mot mét day dai qp, = 0,175
kg/m. Yéu cau:

a) Xac dinh goc 6m dai 0y, chiéu dai tiéu chuan dai L va tinh lai khoang cach truc a va ay.

b) Tim cong suat truyén 16n nhat cua bo truyén dai thang theo diéu kién truot tron néu
tinh dén lyc cang phu do luc ly tim gay nén.
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