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n dong xich tai gom:

bong co dién.

B truyén dai thang.

Hop giam tdc banh rang tru hai cap khai trién.
N6i truc dan hoi.

Xich tai.

u thiét ké:

Luc vong trén xich tai F (N): 2000
Vin tdc xich tai V (m/s): 1.15

S6 rang dia xich tai dan, z (ring): 11
Budc xich tai, p (mm): 110

Thot gian phuc vu L, nam: 5

Quay mot chiéu, lam vi¢c hai ca, tai va dap nhe.

(1 nam lam viéc 300 ngay, 01 ca lam viéc 8 gio.

Ché db tai: T1 =T, T2 = 0.85T, t1 = 60s, t2 = 125

tl

So do tai trong



Loi mé dau

Thiét ké chi tiét may 12 mot mén hoc nham cung c¢d nhitng kién thirc cac mén
hoc nhu: Strc bén, V& ky thuat, Vat liéu, Nguyén 1y chi tiét may... va phat huy tinh
sang tao cho sinh vién trong viéc thiét ké cac co cdu may .La co s¢ vitng chic cho sinh
vién khi lién hé thyc té san xut.

Trong dd 4n ndy, t6i duoc phan cong thiét ké hé din dong xich tai v6i hop giam tdc
banh ring try hai cap khai trién.

Trong qué trinh thyc hién dd 4n, duge su gitp d& huong dan nhiét tinh cta

giang vién -------------- . Song do kién thirc con han ché nén khong tranh khoi thiéu

sot, rat mong sy dong gop ¥ kién cua qui thay 6 va cac ban hoc vién



Phén I: Tim hiéu hé thong truyén dong may :

bay la h¢ thdng truyén dong xich tai : Ttr dong co truyén vao tryc I hop giam
tdc nho bo truyén dai thang, tryc I truyén qua truc I nho bo truyén banh ring tru ring
nghiéng, truc II truyen qua truc III nho b truyén banh rang tru rang thang, truc 11
truyén ra ngoai hé thdng xich tai nhd nbi truc dan hdi.

Phin |1: X4c dinh cong suit dong co va phan bd ti s6 truén cho hé thong
truyén dong

I. X4c dinh cong suat dong co
1. Tinh toan c4c thong s trén xich tai
1.1. Cong suét bd phan xich tai
FV  2000x1.15
lOOO 1000

1.2. Cong suét tai trong thay do6i

Y 60 2,
(j L 12x——t, +0.852 x>t
23| 12 72

= 2.3(Kw)

T
it o tck
- i

1.3. S6 vong quay cua xich tai
60000xV ~ 60000x1.15

n, = = — =57(v/
. pxZ 110x11 (V7p)

2. Tinh hiéu suat chung cho toan hé théng (7,,)
- Hiéu suét dai chon (7, =0.95)

= 2.3x0.977 = 2.25(Kw)

- Hiéu suét 1 cip 6 ldn chon (7, =0.99)
- Hiéu suét banh rang chon (7, =0.97)
- Hiéu suét khép nbi (,, =1)
N =1N,X17" X1 %8 X17,,, = 0.95x0.99* x0.97% x1 = 0.858
3. Tinh cong suét can thiét dé chon dong co:

p >p —fu_ 225 560k
0.858

de — " ct
nch

Hién nay co6 hai loai dong co mot chiéu va xoay chiéu. Pé thuan tién,
phu hop véi ludi dién hién nay ta chon loai dong co dién xoay chiéu. Trong )
dong co xoay chiéu ta chon dong co ba pha khong dong bo kiéu roto 10ng soc.

Véi hé dan dong co khi (h¢ dan dong bang tai, xich tai, vit tai... dung voi
cac hop giam tdc) nén st dung loai dong co dién xoay chiéu ba pha roto 16ng
sdc. Vi két cAu don gian, dé bao quan, gia thanh thép, lam viéc tin cay, co thé
mac truc tiép vao ludi dién ba pha khong can bién d6i dong dién



Chon so bd s6 vong quay dong bod cia dong co ndb = 1500 v/ph. Ta
chon dong co 4A100S4Y3 c6 cong suat: 3 (Kw), S6 vong quay: 1420 (v/p)

I1. Phén b ti s6 truyén cho hé thong truyén dong

1. Tisb truyén cta hé théng truyén dong may ( Us )
n, 142
Uy, =—%= 1420 _ 24.9
n 57

xt

Mauz=uhx,ung ‘ ,

Vi uy — ti s0 truyén cua hdp giam toc
Ung— ti 8O truyén ngoai hdp gidm toc

ung = Ukn X Ug
Ukn — ti sO truyén cua khdp noi ((ug, = 1)
= ung = Ug

theo thuc nghiém ta c6 thé chon ug = 3+5
Do vay ¢ day ta chon ug = 3
o u =l g4
u, 3

Ma U = Ugn X Uee
Vi ug, — ti 86 truyén ctia bd truyén banh ring cap nhanh

Uee — ti s6 truyén ciia bo truyén banh rang cp cham
theo thuc nghiém ta c6 thé chon Ug, = (1.2+1.3) U

Do vay ¢ day ta chon ug, = (1.2) U
Up = Ugp X Uge = 1.2 Uge X Uge = 8.3

uh = 1.2 uCC X UCC = 8.3

=

=

= U, :1/E =2.64
1.2

= Uyp=12x28=3.16

2. Tinh sb vong quay trén timg truc

0, =" n =20 aza s
n, 3

0, = on =38 _1a9.801p)
n, 3.16

U, = L JEN n, = 198 _ 56.7(v/ p)
n, 2.64

Uy, L RN N, _ 67 =56.7(v/ p)
N, 1



3. Tinh cong suit trén ting truc

Py =2.25

== 22 _5o7(kw)

N XMy, 0.99x1
=5 = 22T _;a7(kw)

NsX1g  0.99x0.97
R=—2 = 237 _ja6kw)

NoXis  0.99%0.97
p__h 246 _,emkw

" pexn, 0.99x0.95

4. Tinh mOmen trén tung truc

T, =9.55x10° Pa _ 955000 202 _ 17623(Nmm)
N, 1420
T, = 9.55x10° P _ 95300 240 _ 49637(Nmm)
n, 473.3
T, =9.55x10° P _gs500 237 _ 151091(Nmm)
n, 149.8
T, =9.55x10° B 955000227 _ 382337(Nmm)
n, 56.7
T,, =9.55x10° Pu _ 955000 220 _ 378968(Nmm)
Ny 56.7
Truc b/co I I I Cong tac
Cong suat (kw) 2.62 2.46 2.37 2.27 2.25
Ty s6 truyén (-) Us=3 |Un=316|Uc=2.64 | ux,=1
S6 vong quay(v/ph) | 1420 473.3 149.8 56.7 56.7
M& men (Nmm) 17623 | 49637 151091 382337 378968

Phin I11: Tinh toan thiét ké b truyén dai thang
3.1 Theo lugc do hé dan dong xich tai thi thiét ké bo truyén dai thang phu
thudc vao cong suat 2.62 Kw va s0 vong quay ng. = 1420v/p, va us = 3 theo
bang 4.3 ta chon loai dai A voi b, = 11mm, by = 13mm, h = 8mm, y, =
2.8mm, A=81mm?’, d; = 100+200mm



3.2 I—?u:(‘)’ng kinh banh dai nho d; = 1.2d,i» = 1.2x100 = 120mm . Theo tiéu
chuan ta chon d; = 125mm
3.3  Vantéc dai: v, = 7d, N, 71251420 9,29(m/s)
60000 60000
3.4  Gia st ta chon hé sd truot twong d6i & =0,01. Puong kinh banh dai 16n:
dy = ugd; - &) = 3x125(1-0.01) = 371.3mm
Theo tiéu chuén ta chon d, = 400mm
. 400 .o,
d.1-&) 125.(1-0,01)

Sai I¢ch so vai gia tri chon trude 9.7%

Ti sO truyén: u, =

3.5 Khoang cach truc nho nhét xac dinh theo cong thirc:
2(di+d;) > a >0.55(dy+dy) +h
2(125+400)> a >0.55(125+400)+8
1050 > a > 296.8
Ta c6 thé chon so bd a = d, = 400 khi us = 3
3.6 Chiéu dai tinh toan ctia dai
z.(d, +d,) N (d, —d,)? _ 9400 s F(400+125) (400 -125)?
4a 2 4x400
Theo bang 4.3, ta chon dai c6 chieu dai L = 1800mm = 1.8m
3.7 SO vong chay cua dai trong mot gidy

L=2a+ =1671.5mm

i = VT _ % _5161s*, [i] = 1057, do do didu kién duoc thoa
3.8 Tinh lai khoang cach tryc a:
oz k ++vk? —8A?
4
k= L—;z.(szdz) ~1800— 7. 425%400) _g75 75
o (d—d) _(400-125)
2
975.75+4/(975.75° —8x137.57
a- il X — 506.5(mm)

4
Gia tri a van théa méin trong khoang cho phép
3.9 Go6c 6m dai banh dai nho

(400 —125)

a, =180° 5700220 _qg00 57 =149.1° = 2.41rad

a
3.10 Céc hé so st dung

- H¢ s0 xét dén anh hudng goc 6m dai
—a -1491

C, =124(1-e'0) =124.(1—e 0 ) =0,92
- Heé sb xét dén anh huong van te:

6



C, =1-0,05.(0,01.v> —1) =1-0,05.(0,01.9,29° —1) = 0,99
- Heé sb xét dén anh hudng dén ti sb truyén:
C,=1.14viu=32>2.5
- Heé sb xét dén anh huong s6 day dai C, , ta chon so bd béng 1.
- Heé sb xét dén anh hudng ché do tai trong: C, = 0.85
- Hé s xét dén anh huong chiéu dai dai

c, F _[1800 o,
L, V16715

3.11 Theo dd thi hinh 4.21a, ta chon [po] = 1.8 Kw khi d = 125mm va dai
loai A

3.12 Sb day dai dugc xac dinh theo cong thtrc:
Z> ¥ = 2.62 >1.73

[P,]C,C,C.C,C.C, 18x093xL.14x1,012x1x0,85x0.92
= Ta chon z =2 dai

3.13 Luyc cang dai ban dau:
F,=Ac, =2.A .0, = 2X81x1.5 = 243N

Luc cang moi day dai
i = E =121.5N
2 2
Luc vong cé ich
1000xP ~ 1000x2.62
v 929

3.14 Luc tac dung Ién truc:

F = = 282N

F o~ 2xF0.sin(%j = 2x243x3in(ﬂ§'1j = 468.44N

Phan IV: Tinh toan thiét ké bd truyén banh ring

|. Bo truyén banh riing tru ring nghiéng ( cap nhanh )

1 . Momen xoan trén truc ctia banh dan T, = 49637(Nmm) ti s6 truyén u=3.16, s6 vong
quay n, =473.3(v/ p)

2 . Chon vét liéu cho banh dan va banh bi dan chon thép C45 dugc t6i cai thién theo

bang 6.13 d6i voi banh dan ta chon d6 ran trung binh HB, =250 , d6i véi banh bi dan
ta chom HB, =228.

3. Sb chu ki 1am viéc co 6

NH,, =30.HB,** =30.250%* =1,71.107 (chuki)
NH,, =30.HB,** =30.228%* =1,37.10 (chuki)



4 . s6 chu ki 1am viéc twong duong

N, =60x1x473.3(1°x0,83+ 0,17x0,85%)x24000 = 63,6843041x10’

7
~ Nig _ 63,6843041x10 _ 20.1532608.x10"

N -
"E2 Uy 316
N, = 60x1x473.3(1° x0,83+ 0,85° x0,17) x24000 = 60,9386151x10’

i
_ Neey _ 60.9386151A0° 4 55437194107

N =
FE2 316

uCN

V1. Nier>Nuo1; Nue2>Nro2; Nrei>Nror; Nre2>Nro2
Chonén K1 = Kpo = Ken = Ko =11
4 .Theo bang 6.13 gié han moi tiép xtc va udén cac banh ring xac dinh nhu sau:
Gopim = 2.HB, + 70
= Gopim = 2.250 + 70 = 570(MPa)
= Gonims = 2.228+ 70 = 526(MPa)
e im =18.HB,
= Oorim; =18.250 = 450(MPa)
= Gor i, =18.228 = 410,4(MPa)

6 . Ung suit tiép xuc cho phép

Ooniim-Lr-Ly- K Ky K. — im* K
Ry = ST

[o:]= S, S,

Khi t6i cai thién S, =11

1= 709 _ g5 aape

526x0,9

[o.]= = 430,4(MPa)

g suat tiép xuc tinh toan cho phép :
l[o,]1=[0,,]=430,4(MPa)

7 . Ung suat udn cho phép

o
[o.]=—CFim K
F S, FL

cho,S. =175

450
= =257(MPa
loel=1-¢ (MPa)

410,4
=—" =2345(MPa
[O-FZ] 175 ( )



8 . Theo bang 6.15 , Banh rang khong d6i xtmg qua cac 6 truc nén ta chon

Wba = 013
. 1 .
V. = Wo.-(U+1) _ 0,3.(316+1) — 0,624
2
7 Ky, =11
Theo bang 6.4 ta chon : 115

Fp

9 .Khoang cach truc

T,K
a,, = 43x(u+1)xg|———2— = 43x(316 +1)x 49637’%'1 =121.2(mm)
v, loy1°u 0,3.(430,4)°.316

Theo tiéu chuan ta chon a, =125(mm)

10 .Modun rang

m, =(0,01+0,02).a, =1,25+25
Theo tieu chuan ta chon m, = 2.5(mm)
11.Tu bK. 20° > 5 >8°

2.a,.c0s8° 2.a,.cos20°
w >7, > 20w R
m..(u+1)

-
m,.(u+1)
2x125x cos 8° .7 s 2x125x cos 20°
~ 1,25.(316+1)

S —2
1,25.(316 +1)
— 47,61> 7, > 4517

Zl

Ta chon Z; = 46 rang
— s0 rang banh bi dan 7, = 46.316 =145.36 rang chon Z, = 145
Ti s6 truyén sau khi chon s6 ring :

7, _W5_,.
Z, 46

Goc nghiéng rang

5= arc.cos L2ABKEI6 D) _ oo
2x125

12 Thong s hinh hoc chu yéu

- Buong kinh vong chia :

d, = Z,.m = 46x1.25 = 57.5(mm)
d, = Z,.m=145x1.25 =181.25(mm)



- Duong kinh vong dinh

d,, =d, +2.m=57.5+2x1.25 = 60(mm)
d., =d, +2.m =145 + 2x1.25 = 147.5(mm)

- Khoang cach truc:

a, = m.Z,.(1+u) _ 1.25x46.(1+ 3,16) _119.6mm
2 2
Chon a, =125(mm)
- Chiéu rong vanh ring
b, =y,,.a, =37.5(mm)
b, =b, +5=42.5(mm)
13 .Van tbc banh ring

_ mdyn,  7x57.5x473.3
60000 60000

=1,42(m/5s)

14 .theo bang 6.3 ta chon cip chinh xac 9 véi Vg, =3(M/s)
15 .Hé s6 tai trong theo bang 6.5

K,, =103 va K, =103
16 .Tinh toan kiém nghiém gia tri ing suét tiép xtc

2,74Zc [2TiK Ky u+D)
" d, b,,.u

ZyZyZo =456,2

Vit liéu banh rang lam tur thép ta co :
K, =756

[6,,1=05./[0,,) +[oy,]? =317,32(MPa)

T,.K,p.(U+1

4, = K,z ine ( : ) _ 7565 49637.1,1.(3,1623+1) _ 7907
Voo low P U 0,624.(317,32).316

b, =v,..a, =0,3.125=37.5

. _ 456,2 [2.49637.11.1,03.(316 +1)
A 7907 37,5.316

= 362,5 <[c, ] = 395,1(MPa)

Do d6 diéu kién bén tiép xuc duoc thoa
17 .Hé s6 dang ring V.

132 _3a7:+132 37
46

Banh dan : Y., =347+

1

10



Banh bi dan : Y., =347+ 182 _347.132 356
Z 145

2

So sanh do bén banh ring :

Banh dan : [9rl = 257 _gg35
Y., 376
Bénh bj din : 17k2] _ 2345 _ g4
Y., 356

Ta kiém tra do bén udn theo banh bi din c6 d6 bén thap hon
18 .Ung suat uén tinh toan

C2Ye, T Ky, Kp,  2x3,56x49637x1,1x1,03
d,,b,-m 79,07x37.5x1,25

oe, =108(MPa) < [o,,] = 234,5(MPa)

Do d6 do bén diéu kién dugce thoa.

II.  Bo truyén banh ring tru ring thing ( cAp chim )
1 . Momen xoan trén truc ctia banh dan T, =151091(Nmm) ti s6 truyén u=2,64, sé vong
quay n, =149.8(v/ p)
2 . Chon vat liéu cho banh dan va banh bi dan chon thép C45 duogc toi cai thién theo
bang 6.13 ddi v4i banh dan ta chon do ran trung binh HB, =250 , d6i v&i banh bi dan
ta chom HB, = 228.
3. Sb chu ki 1am viéc co s6

NH_, =30.HB,** = 30.250** =1,71.10" (chuki)

NH_, =30.HB,** =30.228%* =1,37.10" (chuki)
4 . s6 chu ki 1am viéc twong duong

N, = 60x1x149.8(1°x0,83 + 0,17x0,85%)x24000 = 20,1561562x10"

7
N, = Nug: _ 201561562x107 oo o

Uge 2,64
N, = 60x1x149.8(1° x0,83 + 0,85° x0,17)x24000 = 19,2871425x10’

,
N, = Neey _ 19,28714250° 7,3057358x10’
Uec 2,64

Vi: Nuer>Nuo1; Nue2>Nro2; Neei>Neor; Nee2>Nroo
Chonén Ky1 =Ko = Ken = K2 =1

5 .Theo bang 6.13 gi¢ han mai tiép xuc va udn cac banh ring xac dinh nhu sau:

11



Oonim = 2.HB, +70

= Ooniim = 2.250+ 70 =570(MPa)
= Ooniima = 2.228+ 70 =526(MPa)
Oeim =18.HB,

= Oopim = 1,8.250 = 450(MPa)

= Ooriims =1,8.228 = 410,4(MPa)

6 . Ung suat tiép xtac cho phép

Ooniim-Lr-L, KK
[o:]= — RS Ky, = s Ko
H H

Khi toi cai thién S,, =11

(0,1 = >12%99 _ 466 4(MPa)

526x0,9

[o,]= = 430,4(MPa)

ing suat tiép xuc tinh toan cho phép :
[oy]1=[oy,]=430,4(MPa)

7 . Ung suit udc cho phép

o im
[o:]= O—FI-KFL

S,
cho,S; =175

450
=22 = 257(MPa
low]=12c (MPa)

410,4

= 234,5(MPa)
175

[oF,]=

8 . Theo bang 6.15 , Banh ring khong d6i xtmg qua cac 0 truc nén ta chon

WDa = 013
. Voo (U+D) 03.(264+1) _ 0.546
2
7 Ky =109
Theo bang 6.4 ta chon : 113

Fp

9 Khoang cach truc

T,.K
a,, = 43x(U +)xg|———2— = 43x(2,64 +1)x 151091X12’09 =162.6(mm)
Wolon2.u 0,3.(430,4)%.2,64

Theo tiéu chuan ta chon a, = 200(mm)

12



10 .Modun rang
m_ =(0,01+0,02).a, =2+4

Theo tieu chuan ta chon m, =3(mm)

11 .Toéng sd ring: 7, +Z, = 28, _ 2x200 =133rang
m
S6 rang banh dan 7, = LivZ, 138 37rang
u+l 3.64

— s0 banh ring bi dan z, =133-37 =96 ring
Ti s6 truyén sau khi chon so ring :

u:é:%:2,64
zZ, 37

13 Théng sb hinh hoc chu yéu
- DPuong kinh vong chia :

d, =Z,.m=37.3=111(mm)
d, =7Z,.m=96.3=288(mm)

- DPuong kinh vong dinh

d, =d, +2m=111+2.3=117(mm)
d, =d, +2.m =288+ 2.3 =294(mm)

- Khoang cach truc:

4 _MZyA+u) 3.37.(12+ 264) _ 202(mm)

" 2
Chon a, = 200(mm)
- Chiéu rong vanh ring
b, =y,,.a, =60(mm)
b, =b, +5=65(mm)
13 .Van tbc banh ring

,_mdun, _ 117x1503
60000 60000

=0,92(m/s)

14 .theo bang 6.3 ta chon cép chinh xac 9 vé1 v, =3(m/s)

15 .Hé s6 tai trong theo bang 6.5

13



K., =102 va K, =102
16 .Tinh toan kiém nghiém gia tri ing suét tiép xtc

o 7,2,2 [2TK, Ky D)
" d ' b,.u

wl

7,2, Zo =456,2

Vit liéu banh rang lam tur thép ta co :
K, =756

[6,,1=05./[0,,)% +[oy,]? =317,32(MPa)

T,.K,,.(u+1

4, = K,z ne ( : ) _ 7562 151091.1,09.(2,234 +1) 1213
woq.lon 12U 0,546.(317,32)2.2,64

b, =¥,,a, = 0,3.200 = 60

" _ 456,2 [2.151091.1,09.1,02.(2,64 +1)
1213 60.2,64

=3305 <[, ]=3951(MPa)

Do do di€u kién bén ti€p xuc dugc thda

17 .Hé s6 dang ring Y,

Banh dan : Y., =347+ 182 347+ f’—f =383
1
Banh bi dan : Y., =347+ 132 3474132 35
Z, 9%
So sanh d6 bén banh ring :
Banh din : el _ 257 _o7q
Y., 383

Bénh bj dan : 1%e2] Z 2345 _ 6514

Y., 36

Ta kiém tra 36 bén udn theo banh bi dan c6 do bén thép hon
18 .Ung suat udn tinh toan

_ 2Ye, T Ky Key  23,6x151091x1,02x1,02

Of2 d b
w1 Dy-M 121,3x60x3

=51.8(MPa) <[o,] = 234,5(MPa)

Do d6 do bén diéu kién dugce thoa.
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Tai liéu tham khao
. Co S¢ Thiét Ké May — Nguyén Hitu Loc

NXB DAI HOC QUOC GIA TP HO CHI MINH
. Nguyén Trong Hiép — Nguyén Vian Lam.

Thiét ké chi tiét may :

NXBGD. Niam 1993.
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Nhan x¢&t cua giang vién hudng dan

16



