Co hoc may TS Phan Tan Tung

Chwong 10 BO TRUYEN DAI

1. Khai niém chung

Dai thang Dai rang Dai det

Cdéng dung: bé truyén dai truyén chuyén déng va mdémen xoan giira 2 truc
kha xa nhau

Phan loai theo vat liéu ché tao day dai: Dai vai cao su, dai vai, dai da, dai
len

Phan loai theo hinh dang mat cat day dai: dai det, dai thang, dai tron, dai
lwoc

Phan loai theo nguyén ly lam viéc: theo nguyén ly ma sat, theo nguyen ly
an khép (dai rang)
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Uu diém:

* Truyén chuyén déng cho 2 truc xa nhau (<15m)
* Truyén déng @m nén phu hop vé&i van toc cao

« C6 tinh giam chan

« C6 kha nang ngan ngtra qua tai
- Két cau va van hanh don gian
Nhwoc diém:

- Kich thwéc cong kénh

» Ti s6 truyén khéng 6n dinh

* Lwc tac dong lén truc I&n
* Tubi tho thap

Ngay nay dai thang str dung phé bién nhat do c6 hé s6 ma sat qui déi Ié&n
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Cac kiéu truyén dong dai det
* Truyén déng binh thwdng

* Truyén déng chéo

* Truyén déng niva chéo

* Truyén déng vudng goéc

(e}

(di
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Cac phwong phap cang dai

DPinh ky diéu chinh lwc cang: dung vit cing dai

< e

[}

.|
aj{s e ‘QCU:%U:\'& 7

carrnage

driven

Tw dong dieéu chinh lwec cing: dung 16 xo  pulley
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2. Vat liéu va két cau dai

 Vat liéu:
Dai det: Vai cao su, vai, da, len (Bang 4.1 trang 125)
Pai thang: vai cao su (Bang 4.3 trang 128)

- Chiéu dai day dai L cua dai thang theo tiéu chuan trang 128

«Két cau banh dai:

IS8

Dai det Dai thang



Co hoc may TS Phan Tan Tung

Bang 4.1 Kich thuoe dai vdi cao su

Chiéu day dai Budng kinh banh dai nhé nhit
58 16p vai
C6 miéng dém Khéng ¢6 dém v=230m/s v=5m/s
3 4.5 3,75 160 a0
4 B 5 224 112
& 7.5 6.25 280 160

Chiéu réng dai theo tiéu chudn: 20, 25, 30, 40, 50, 60, (85), 70, 75, 80, 100,
[115), (120), 125, 150, {175), 200, 225, 250, (275), 300, 400, 450, (550), 600 va
dén 2000 cach khoang 100,

Bang 4.3 Kich thude mdt cdt dai, chiéu dai dai, duing kinh

banh dai cde loai dai thang

Dang ;| Chiéu dai aal,
Aal Ky higu { b, mm | b, mm| h mm |y, mm| A mm (mm3 T, H.m d,, mm
Ba: z 8,5 10 6 2.1 a7 400 - 2500 <25 70 - 140
thang | 4 2 13 8 28 | 81 560 + 4000 11:70 | 100- 200
B 14 17 10,5 4.0 138 800 + 6300 40 + 190 140 - 280
G 19 22 | 135 | 48 | 230 | 1800+ 10600 | 110:550 | 250 - 400
D 27 32 19 | &8 | 476 | 3150+ 15000 | 450 - 2000 | 320- 630
E 32 38 | 235 | 83 | 692 | 4500 - 18000 | 1100 + 4500 |500 - 1000
Pai | SPZ 8.5 10 8 2 56 630 - 3550 < 500 < 150
hang | spyg, 11 13 | 10 | 28 | 93 | so0o-4500 | o0-400 | 90400
e SPB 14 17 13 | 35 | 158 | 1250+8000 | 3002000 |300 - 2000
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3. Théng sé6 hinh hoc

Géc 6m trén banh dan (rad)
d |
2 — 0
a1 =TT — =
a
Géc 6m trén banh dan (dé) .
d, -d :
oy =180-57 21 | -
a a - khoang cach guia hai truc: « - goc 6m banh dai nha

Chiéu dai day dai L Hinh 4.10 Cac théag s6 hinh hoe bo truven oai

L =29+ ”(dz T d1)+ (dz —d1)2
2 4a

Khoang cach truc a

(L_ 7z(d12+d2)]+\/(|__ ﬂ(dlz-l—dz)jz _8(d2 ;dljz

4 7

a=
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4. Van toc va ti sé truyén

Van toc dai trén banh dan

rdyng
Vl = A
6.10
Van toc dai trén banh bi dan
7Z'd2 n2
V2 — A
6.10
Ti so truyén
4
n, di{1-¢)
Néu bé qua hién twong trwot
n, d
PR ALY

n, d;
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3 1] A A A . a) wrappin line of i
5. Lwc va wrng suat trong bo truyén dai (a)wrapping o-lineofsymmstry

5.1 Lwc

F,: lwc cing ban dau Fo = Aoy

. +
line ofcantres

|:t ( b initial K

F,: lwc trén nhanh cang Fl — FO + ? Li‘?f’jiﬁ: £
F ( ¢) part-load
Fy: lwc trén nhanhching £ _ £ _ "t
2 —'0
AP v A—
F.: lwc vong Ft =1
dy
[:d:] Far&:_ friction p-:-Eitive_lr
. B , ’ n 0a SEIEREI pasative g
F,: lwc cang phu do lwc quan tinh ly tam F, z
_ 2 F, s
Fy = OnV =

( &) approaching T
full-load torque

E, -
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Céng thirc Euler voi o la goc trwort

|:1 o |:v — g f o F,

F2 o FV (B) ;¢2

low load 7

Néu bé qua lwc cang phu Fo = i

F e f'o hé s6 ma sat qui doi

F, dai det dai tha?g
y: g6¢c chém dai (~ 40°) Po=1 f =
Dieu kién tranh trwot tron o < o4 SIn Z
Lwc vong Lwc cang dai 2

f o
-1 F.(e “ + 1)
F = 2(Fg - ) Fo = F,

“ 41 2(f“—n

10
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5.2 ng suat F,
('ng suat ciang ban dau Oo0 = K -
Fo+ -1
' : F 2 O
Ung suat trén nhanh cang O1=—= =09 t—
A A = 2
F. -t
’'ng suét trén nhanh ching F, 0 Oy
Oy =——= =00~
A A 2
ng suat c6 ich F
Gt —_
E A
. . Vv 2 —6
Ung suat cangphy O, = N = pv-.10

ngsustubn OfF =¢E=—E i d;<d, nen Op;>0p,

11
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Biéu do rng suat cua day dai

NTITS RN
L A Nhant cang

[ =

A ) Hinh 4.15 Biéu do wng sudt sinh ra trong deai
Nhan xét:

- (rng suat trong day dai thay doi theo chu ky
* Omax =01 TOF1 T Oy

* Onpin =02 t+0,
12
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5.3 Lwc tac dong lén truc

. O
Lwc tac déng lén truc Fr ~ 2 FO sin =+

.
Trwong hop khdéng c¢é bd phan cang dai F. =3k sIn ?1

6. Pwdng cong trwwot va hiéu suat

6.1 Hién twong trwot
Céac hién twong trwot trong bd truyén dai

Trwot hinh hoc: phu thudc hinh dang hinh hoc mat cat day dai. Dai det
khéng cé trwot hinh hoc, dai thang cé trwot hinh hoc. Vi gia tri bé nén
trong tinh toan dwoc bé qua.

Trwot dan hoi: do ban chat dan hoi cua vat ligu che tao day dai. Vi gia tri
khong I&n ( thwong tr 0.01 ~ 0.03) nén chap nhan. Hau qua la ti so truyén
phu thubc tai trong truyen.

Trwot tron: do bd truyén bi qua tai. Banh dan quay trong khi banh bi dan
dirng yén. Bé truyén khdng l1am viéc dwoc. Khi thiét ké phai tranh trugt
tron.
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6.2 DPwdng cong trwot va hiéu suat

Dieu kién thi nghiém

- Ti s6 truyén u =1

- Van toc dai v =10 m/s

- Tai trong tinh

- P4t nam ngang

bat
S é: _ Vi —Vy 0%

Hé so trwot

V1
. Ft

Hé so kéo QO =—"

2F,
L]

Higusuat 77 =

= théng thwong 77 =0.95~ 0.96
1

14
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Hiéu suat n
| 1 .

//}

100 1 )

/
Z

"

4 o Bl

3
4 .

7 Vang truct dan hoi

60

1

40

Qm tron ting phan
TI"._JI:}'I fran hﬂE‘ll"- toan B T

20

\

Diém tdi han |

» = -—f = = o — =

[ —— \

0.1 0.2 0.3 \m o, 05

BDudng cong truot

=2
o

., 07
Hinh 4.17 Duong cong trupt va hiéu sudt

Nhan xét:

_Khi @ <@y chicé trwot dan hdi

-Khi @g < @ < @pax €O trwot dan hoi va trwot tron
Khi @ = Qpax trwot tron toan phan
-Pé tranh trwot tron @ = @

15
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7. Tinh bo truyén dai

7.1 Dang hong va chi tiéu tinh

* Trwot troon do qua tai —tinh dai theo kha nang kéo

- Pirt dai do mdi — tinh dai theo tudi tho

7.2 Tinh dai theo kha nang kéo

Diéu kién tranh trwot tron @ < ?q

Dai det

Ung suat cé ich oy < [O‘t ] = [Gt ]O C voi [0 ],tra bang 4.7

Hé sé taitrongtinh C =C C,C _C, (trang 147)

Bé réng day dai
ngdaydal 1000P,;
(lam tron theo tiéu chuan trang 125) b >
o |

16
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BANG 4.7 LWA CHON GIA TR [G¢],

Loai d,/d

dai 59 [ 2530|3540 45 | 50 | 60 | 75 | 100
VAI CAO SU 21 (217|2.21|2.25|2.28 | 2.3 | 2.33 |2.37| 2.4
DA 14 | 1.7 | 1.9 [2.04|215|2.23 | 23 | 24 | 25 | 2.6
so1BONG | 1.35| 1.5 | 1.6 [1.67 [1.72| 1.8 | 1.85| 1.9 | 1.9 | 1.95
LEN 1.05| 1.2 | 1.3 [1.37[1.42( 147 | 1.5 | 1.55 | 1.6 | 1.65

17
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Co hoc may
B g s T T
C,- ] A ]
A hi' E:Er- :;ét dén anh hudng etia géc dm dai, tinh theo cdng thic:
. b ,; é— ﬂ;ﬂﬂ (180° — ), vdi o, tinh bing do.
v = € 30 xet dén dnh hudng cda van s,
in toc, tinh bin Te:
Co=1-¢,(0,016— 1) ¢ eone thie
- Khi vin tde trung hi
E binh (20m/s > v > 1p i vai tat eg
ot d-gt: e o miz) déi vdi tat cg
- Khi vin t_ﬂfl: cao (v > 20m/s) dsi vaj dai vdi cao gy
(LI I'.J,,ﬂ‘E; ﬂfl.l 801 bing: 0,02: daj vat lidu ting hop: 0,01 |
- Khi vin tae thip v < lﬂm.".s!"m chone, =T | o

C, - hé & xét dén dnh hudng cia vi tri bd truyén va phuong
phdp cang dai, phu thudc vao goc nghiéng gita dudng ndi hai tim

banh dai va phuong nim ngang:
Gée nghiéng | 0+60°
Khi bd truyén o bb cang dai duge didu chinh ty ding thi C, = 1

C, - hé s6 ché dé lam vide, tinh dén dnh hudng cia su thay ddi

theo chu k¥ cla tai trong dén tudi tho dai (khi lam vige hai ca: giam

80- 90"
0.8

| 60-80°
—

0,1; ba ca: giam 0,2).
Bang 4.8 H¢ s6 C, khu lam viéc mgt ca

Vadap 18
0.7 - 06

Dao d4dng nhe Dao Adng manh

0.9+08

Tinh
1+085

Tai trong
Cr

0.8 +0.7
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P 1 [P Lk =

Dai thang

A

s A ey
N

l,.-,:-r.

1700mm
n
NN

, , F 40 =
Ung suat co ich Ot = ﬂ = [at] 5 fhr _. 12 f}fﬂ\

111

P32 0mim)

NS

_1000R _ P .
So day dai [Gt]VA [P] N7 ‘I

F1RMIman

A NN

AN
RANNNNERAESN

Cdng suat cho phép [P] = [PO ]C P L ob L| ‘ | r

16) ¢ BmCIL < 22a0mms
FRO 370

Hé so hiéu chinh

(rang 151) C =C,C,C_C,C,C,

=1 ) Bal B (L = 2240mm)

Z
—
—

NN

d. = 125mm | |

Cong suat cho phép [P,] xem
Hinh 4.21 g swil vo el elio phep [P phy thide vio loor o
Hinh 4.21 vi Aidn dai dai
a) Bai Zra A; b Doi B ea C; cf Bai SPE va SPA
19
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Bang 4.9 H¢ =0 ()

.I T e = ™
1.1 1.2 . ' 1.8 2.5

F =1
= K
sk

G 1 | 1.04 1.07 - 1.1 1.12 1 1,14

= —h

'y - he 30 xét dén anh hudng cua chify dai dai L

(., =6 {?L vilhi £, - chibu din dad thue nghiém, mo (H 4000

1,!.
L - chidéu dai that cua dai, wmme
C. - bg 50 xét dén sy anh huing cua sy phin bi khing déu Lii trong
gida cde day dai:
z ) E 2.3 I 4.8 =B

o | 0.05 I 0.9 | T oA

C, - hit 86 xét dén anh hudng cua ché 4o tii trong hang 4.8,
20
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7.3 Tinh dai theo tudi tho

Gmax

L, = _
2x3600x1

Tubi tho day dai

dai det m=5 dai thang m=8
S6 vong chay trong 1 giay
Vv

= <[i]

Véi dai det [i] =5 dai thang [i] =10

21
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8. Trinh tw thiét ké bd truyéen dai
8.1 Thiet ké dai det

Théng so ban dau: cong suat P, (kW), s6 vong quay n, (vg/ph), ti s6
truyén u, diéeu kién lam viéc.

1. Chon vat liéu day dai va bé day day dai (bang 4.1)

2. Xac dinh dwong kinh banh dai nhé (lam tron theo day soé tiéu chuan -
trang 148)

d, = (1100 +1300)?§/Fl
Ny

Cé thé lay d, theo day so tiéu chuan: 50, 55,63, 71,80,90, 100, 112,
25,140, 160, 180,200, 224,250, 280,315, ....

3. Tinh van toc v,

4. Chon hé so trwot & va tinh d, (1am trén theo day so6 tiéu chuan — trang
148). Tinh chinh xac u.
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5. Xac dinh khoang cach truc a

Xac dinh a theo két cau hoéc theo L

V
Trwong hop khong cé banh cang dai Lmin -
=9

V
8+10

Trwong hop cé6 banh cang dai Lmin —

Trwong hop khéng c6 banh céang dai a = Z(dl +d, )

Trwong hop cé banh ciang dai az (dl +d 2)

23
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6. Tinh L theo a

7. Kiém tra s6 vong chay trong 1 giay |
8. Tinh goc om dai &
9. Chon chiéu day day dai theo dieu kién

, d
péivéidaida —L > 25
o)
, d
P6i v&i daivaicaosu —L >30 thwongchon —+—=40

o
10. Tra bang va tinh hé so hiéu chinh C
11. Tinh bé réng day dai b va lam tron theo tiéu chuan
12.Chon bé réng banh dai

13. Xac dinh Iwc tac dong lén truc
24
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8.2 Thiét ké dai thang

Théng s0 ban dau: cong suat P, (kW), s6 vong quay n, (vg/ph), ti s6
truyén u, diéeu kién lam viéc.

1. Chon mat cat day dai

1000 1000
G0 G0
400 400
200 st N 200 sl
" ",
100 D 100 SPC .
60 = 60
E 40 — 40
= C —_— - SPB
; 20 ; 20 i
SPA |-
2 1 B = 2 1
= =
= =
E 4 A E 4 SPZ
2 l | 2
¥EE BELTS WEDGE BELTS
1 1
100 200 400 1000 2000 4000 100 200 400 1000 2000 4000
speed of fastershaft, rpm speed of fastershaft, rpm

2. Tinh dwéong kinh banh dai nho d,=1.2d_,, v&i d_ .. tra bang 4.3. Chon
theo tiéu chuan trang 153. 25
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- =eessnn vansil WAN). Uhon d; theo gid tri

tiéu chudn theo didy sau (mm): 63, 71, 80, 90 100, 112, 125, 140, 160, 180,

200, 224, 250, 280, 315, 355, 400, 450, 500, 560, 630, 710, 800, 900, 1000,
Tinh v, theo céng thie (4 &) ~s2 - -

3. Chon hé so trwot £ va tinh d, (Iam tron theo day sé tiéu chuan — trang
153). Tinh chinh xac u.

4. Xac dinh khoang cach truc a theo két cau hoac bang (trang 153)
5. Tinh géc 6m dai

6.Tinh so6 day dai Z

7. Chon bé réng banh dai

8. Xac dinh lwc tac dong lén truc

HET CHUONG 10
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