HO tro 6n tap [PE CUONG CHUONG TRINH PAI HOC]

LOI NOI DAU

Do an mon hoc chi tiét mdy 1a mot mon hoc rat can thiét cho sinh vién nghanh co
khi n6i chung dé giai quyét mot van dé tong hop vé cong nghé co khi, ché tao may.
Muc dich 14 gitip sinh vién hé théng lai nhimng kién thirc di hoc, nghién ctru va lam
quen v6i cong viée thiét ké ché tao trong thuc té san xuét co khi hién nay.

Trong chuong trinh dao tao cho sinh vién, nha truong da tao diéu kién cho
chung em dugc tiép xuc va lam quen véi viée nghién ctru : « thiét ké hé thong dén
dpng bing tdi”. Do lan dau tién lam quen thiét ké v&i khoi luong kién thire tong
hop, con c6 nhitng mang chwa nam vimg cho nén du da rat cd gang, song bai lam
ctia em khong thé tranh khoi nhitng sai s6t. Em rat mong nhan duoc su dong gop v
kién cua thay co, gitip em c6 dugc nhimng kién thirc that can thiét dé sau nay ra
truong cé thé ing dung trong cong viée cu thé cta san xuét.

Cubi cung em xin chan thanh cam on cac thay, cac co trong bd mon va dic

biét 1a thay Ho Duy Lién da tan tinh giup d& em hoan thanh nhiém vu ctia minh.

Em xin chan thanh cam on !
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THIET KE HE THONG DAN PONG BANG TAI
Lwoc do dén dong

) D . .
1- Bong co dién  2- BJ truyén dai thang  3- Hi} p g%am toc  4- Noi truc
5- Bang tai

T 0,8T

=Tquata = 1.4T

Tmo may

60%t 40%t

So do tdi trong

S0 liéu cho trudce
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1 Luc vong trén bang tai F 4600 N
2 Van tc bang tai Vv 0,96 m\s
3 Puong kinh tang quay D 300 mm
4 S6 nam 9

5 S6 ngay trong thang 26

6 S ca trong ngay 3

7 S6 gio mot ca 6

8 Chiéu cao bang tai h 2500 mm

Khéi luong thiét ké

1 |01 Ban thuyét minh (As)

2 | 01 Ban v& lap hop giam toc ( Ag)

3 |01 Ban v& ché tao ( Az ) : Nap 0 trén truc [
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PHAN | : CHON BONG CO VA PHAN PHOI TY SO TRUYEN

1.1.Céng sudt can thiét
Goi Py 1 cong suét tinh toan trén truc may cong tac (KW )

Pat 13 cOng suat dong co ( KW )
n 13 hiéu suat truyén dong.

Taco: Pe= At (1)
n

Trong d6 : B-hé $6 déng tri.

_ FV _ 4600.0,96
1000 1000

= 4,416 (KW)

t

=5,
n, = 0,94- Hiéu suat bg truyén dai
1, = 0,97 - Hiéu suét bo truyén banh ring
n, = 0,995 - Hiéu sut ctia mot cap 6 lin
n. =1- Hiéu sut khép noi.
n=0,94.0,972.0,995° = 0,87

Theo dé ta co :
+t=6h sb gid mot ca
+ t1= 60%t = 0,6.6 = 3,6 gio0.
+ 1, =40%t =0,4.6 =2,4 gio.
+T1=T
+T,=0,8T.

Vav: . (M) 4+ (T ) 1, + ot (T )1, | (1)2 o,m{o,er)z 0,41 _
A B t, +t, 4.+t T) t T )t

0,9252
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Thay cac sb liéu tinh toan dugc vao (1) ta dugc:

Py = % = 4,6962 (KW).

Vay lata can chon dong co dién c6 Pygm > Pg

* Kiém tra di€u ki€én m¢ may:

Tonm < Mo = LAt < M., = 14< M,
T Mg, T M,

dm m

* Kiém tra di€u ki¢n qua tai:
T_qt < M

T M

14T M.,
<

= 1.4< Mo
T

dm dm

max

dm

1.2. Chon déng co

bong co phai ¢6 Pam > Pa; két hop cac két qua trén, tra (bang 2P ) ta tim duoc
dong co dién AO2 — 42 — 2 ( dong co dién khong ddng bo ba pha ) cong sut dong
co Py = 5,5 KW; sb vong quay ctia dong co: ng. = 2910 vg/ ph ( sach thiét ké chi
tiét may bang 2P trang 322 ).

Véi I\'\//II’“ =16>14 va: M e =22>14

dm dm

1.3. Tinh s6 vong quay trén truc cua tang
Ta c6 s6 vong quay cua truc tang la:

3 3
ne= 60.10°V _ 60.10°.0.96 _ 61 vg/ ph
z.D 3,14.300

1.3. Phén phéi ty sé truyén
Vi dong co da chon ta ¢6: ngc = 2910 vg/ ph

Pdac = 5,5 KW

Nee 2910 _ 4 -

Theo cong thirc tinh ty s6 truyén ta c6: ic = . oL
t

IC = Idlbnlbc

Trong do:
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ic- Ty s6 truyén chung

ig- Ty s6 truyén cua bd truyén dai

inn- TV s6 truyén cta bo truyén banh ring tru cAp nhanh

ichi- Ty s truyén ctia bd truyén banh ring nghiéng cip chim

Chon trudc ig = 2 theo ( bang 2-2)

Véi luge d6 dan dong nhu dé cho ta chon i = 1,3.icn

= ich = —23’85 = 4,3
13

=imn=1343=56

1.4. Céng sudt déng co trén cdc truc
- Cong suat déng co trén truc I ( truc dan) la:

Py = Pe.n, = 4,6962.0,94 = 4,4144 ( KW)

- Cong suat dong co trén truc I1 13 :
Pu=Pi.n,n,=4,4144.0,97.0,995 = 4.26 ( KW)

- Cong suat déng co trén truc 111 1a:
P =Pu.n,n, =4,26.0,97.0,995 = 4,1115 ( KW)

1.5. téc d6 quay trén cdc truc
Ng. 2910

- Téc d6 quay trén truc I 1a: n; = = E 1455 (vg/ ph)
d
- Toc @6 quay trén tryc 1113 : np = In—l = % = 259,8 (vg/ ph)
nh !
- Toc d6 quay trén truc IT1 14 : n3 = In—z = % = 60,42 ( vg/ ph)
ch !

1.6. Xdc dinh mémen xodn trén cdc truc
- Mémen xoan trén tryuc dong co theo cong thirc :
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Mg, = 9.55.106. & = 9 55.106.

Ny

C
- MOmen xoan trén truc I la:

P
n,

M; = 9,55.10°.

- MOmen xoan trén truc II 1a:

M, = 9,55.10%.-2 =9,55.10°.

n,

- Momen xoan trén truc 111 1a:

=9,55.10°,

4

4

4,26
259,8

Ms = 9,55.105. 7 = 9 55.106.
0,42

Ny

« Ta c¢6 bang thong so sau:

41115
6

692 15412 (N.mm)
2910

A4 = 29074 (N.mm)
1450

156594 ( N.mm)

= 649865 ( N.mm)

Bang 1:

Truc | Bong co | | 1 11
Thong s6
Cong suat P ( KW) 55 44144 | 4,26 4,1115
Ti s6 truyén i 2 5,6 4,3 1
Vian toc vong n ( vg/ ph) 2910 1455 259,8 60,42
Momen (N.mm) 15412 29074 156594 | 649865
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PHAN 1I: TINH TOAN BO TRUYEN DA
( Hé thong din dong dung bo truyén dai thang )

2.1. Chon logi dai
Thiét ké bo truyén dai cin phai xac dinh duoc loai dai, kich thudc dai va

banh dai, khoang céach truc A, chiéu dai dai L va luc tac dung Ién truc.

Do cong suit dong co Py = 5,5 KW VA ig = 2 va yéu cau 1am viéc ém 1én ta
hoan toan c6 thé chon dai thang.

Ta nén chon loai dai lam bang vai cao su vi chat liéu vai cao su c6 thé lam
viéc duogc trong diéu kién méi truong am wdt ( vai cao su it chiu anh hudng cia
nhiét d6 va do am ), lai co sirc bén va tinh dan hoi cao. Pai vai cao su thich hop ¢

cac truyeén dong co6 van toc cao, cong suat truyén dong nho.

2.2. Xdc dinh cdc théng sé hinh hoc chu yéu cta b truyén dai

2.2.1. Xac dinh duong kinh banh dai nhé D1
Tir cong thirc kiém nghiém vén toc:

n..z.D
Vy= < Vo= (30135 ) m/s
97 501000 © ™ ( )
D, 35600000 _ o0
2910.3.14

Theo ( bang 5.14 ) va ( bang 5.15 ) chon D; = 180 mm

V, = 2910.3,14.180

i = 2141 (MS) < Vino = (30 1 35)

2.2.2. Xac dinh dudng kinh banh dai 16n D;
Theo cong thirc (5 — 4 ) ta ¢c6 duong kinh dai 16n:

D2 =i3.D1.(1 — X)
Trong do6 : ig hé s6 bo truyén dai
x: hé sb truot truyén dai thang 1ay x = 0,02 ( trang 84 sach TKCTM )
= D, =2.180.(1- 0,02) = 352,8 mm
Chon D, =360 mm theo ( bang 5.15)
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S6 vong quay thuc cia truc bi dan:

n’=(1-x ).% Ne ( cong thire 5-8 trang 85 )

2

n’=(1-0,02 ).%.2910 = 1426 (vg/ph)

2 A n,—n,
Kiém nghiém: An= I, | .100% =
nl

Mioo% =2%

Sai s6 An nam trong pham vi cho phép (3 — 5 )%.

2.2.3. X&c dinh tiét dién dai
Véi dudng kinh dai nhé D; = 180 mm, vén toc dai Vg = 27,41 (m/s) va Py =

4,6962 (KW) tra bang (5-13) ta chon dai loai A véi cac thong so sau (bang 5-11):

So d6 tiét dién dai Ky hiéu Kich thudc tiét dién dai
do 14
a
h }(" h 10,5
RssResssed Th
l a 17
% ]
ho 4,1
F (mm?) 138

2.3. Chon so' b khodng cdch truc A
Theo diéu kién: 0,55.(D1+D;) + h<A<2.(D1+D>)

( V6i h 1a chiéu cao cua tiét dién dai)
Theo bang (5-16) — trang 94, sach thiét ké chi tiét may.
Voi:i=2chon A=1,2.D,=1,2. 360 = 432 (mm)

2.4. Tinh chiéu dai dai L theo khodng cdch so bd A
Theo cong thirc (5-1)

(Dz — D1 )2

L=2A+2Z(D,+D))+
2( 2+ D) 4A

314

=2.432+ ¥ (360 -+ 180) + (360-180)°

= 1730,55 (mm)
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Lai cou= — < Umax = 10

v
L
Két hop theo bang (5-12) lay L = 2800 (mm)

Kiém nghiém s6 vong chay cua dai trong 1 gidy

Theo CT (5-20):

= _=_"-'- = < =
u T = 5800107 9,79 < Umax = 10 (M/s)

2.5. Xdc dinh chinh xdc khodng cdch truc A theo L = 2800 mm
Theo cong thic (5-2):

= 1oL 2(0,+D,) 4oL #(0,+D,)F -8(D, O, |

= %.[2.2800 —314.(180 +360) +,/[2.2800 — 314.(360 +180 )[* — 8.(360 — 180’ }

=972 (mm)

Kiém tra diéu kién (5-19):
0,55.(D1+ D) +h<A<2(D;+Dy
0,55.(180 + 360) + 10,5 < 972 < 2.(180 + 360)
307,5 (mm) < 972 (mm) < 1080 (mm)

Khoang cach nho nhat mac dai:

Amin = A—0,015.L =972 - 0,015.2800 = 930 (mm)

Khoang cach 16n nhét dé tao luc cang:

Amax = A +0,03.L =972 + 0,03.2800 = 1056 (mm)

2.6. Kiém nghiém géc 6m
Theo cong thic (5-3) ta co:

D, - D,

0 = 180° - 2222 57° = 180° - 360-180

57° = 169,44° > 120° = Thoa man

2.7. Xdc dinh s6 dai can thiét
Sé dai can thiét dugce xac dinh theo diéu kién tranh xay ra trugt tron gitra dai

va banh dai.
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« Chon Ung suét cing ban ddu o, = 1,2 N/mm? va theo chi s6 D; tra bang ta c6 cac
hé sb:

[6p]o = 1,74: g suat c6 ich cho phép ( bang 5-17)

Co = 0,98: Hé s6 anh hudng goc om ( bang 5-18)

C.= 0,4: Hé s6 anh hudng ché do tai trong (bang 5-6)

Cy = 0,74: Hé s6 anh hudng van téc (bang 5-19)

F = 138 mm? : Dién tich tiét dién dai (bang 5-11)

V =27,41 (m/s): Van tc dai
= Sb dai can thiét:

Theo cong thic (5-22) cO:

25 1000.P, _ 1000.4,6962 =246
Vlo,] C.C,C,.F 2741.174.0,4.0,74.098.138

Lay sb dai Z =3

2.8. Pinh cdc kich thudc chid yéu cda bdnh dai
e Chiéu rong banh dai:

Theo cong thic (5-23): B = (Z-1).t + 2.5
Theo bang (10-3) c0:t=20; S =12,5
= B =(3-1).20 + 2.12,5 = 65 (mm)
* Buong kinh banh dai:
Theo cong thic (5-24):
+ Véi banh dan: Dy = Dy + 2.h, = 180 + 2.4,1 = 188,2 (mm)
+ Véi banh bi dan: Dy, = D2 + 2.h, = 360 + 2.4,1 = 368,2 (mm)

2.9. Tinh luc cdng ban dau va luc tde dung Ién truc

» Lyc cing ban dau v6i mdi dai:
Theo cong thirc (5-25) tacd : Sp = 60.F
Trong d6: o, : ing suit cing ban dau, N/mm?

F: dién tich 1 dai, mm? .
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— S, =1,2.138 = 165,6 (N)

* Luc tac dung lén truc:

Theo cong thuc (5-26): Rq 3.SO.Z.sin(%)

Véi oy = 169,44°

= Ry =3.165,6.3.sin( 5

169,44

Z=3

) = 3105,26 (N)

Bang 2: cac thong so cua bo truén dai

Thong sb Gia tri

Béanh dai nhé Banh dai 16n
buong kinh banh dai D; =180 (mm) D, =360 (mm)
Puong kinh ngoai banh dai Dn; = 182,2 (mm) Dn2 = 368,2 (mm)
Chiéu rong banh dai B =65 (mm)
SO dai Z =3 dai
Chiéu dai dai L = 2800 (mm)
Khoang cach truc A =972 (mm)
Goc om oy = 169,44°
Luc tac dung Ién truc Rq = 3105,26 (N))
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PHAN I1I: THIET KE BO TRUYEN BANH RANG
3.1. Tinh todn b6 truyén bdnh rédng tru réng thdng
3.1.1. Chon vat liéu va cach nhiét luyén

Do hdp giam toc 2 cap chi tai trong trung binh, nén chon vat liéu lam banh
rang co6 do ran bé mat rang HB < 350; tai trong va dap nhe, thay doi, bd truyén
banh rang quay 2 chiéu thoi gian sir dung 12 9 nim. Pong thoi dé ting kha ning
chay mon cta rang chon d6 ran banh rang nho 16n hon d6 ran cia banh ring lén
khoang 25 @t 50 HB. Chon:
« Banh ring nho thép 45 toi cai thién. Tra (bang 3-8) ta co cac thong s cia thép
nhu sau: gia thiét dudng kinh phéi: 60 & 90 chon 90 mm

+ Gi6i han bén kéo: op = 750 & 850 N/mm? chon cpx = 850 N/mm?

+ Gi6i han chdy: o¢ = 450 N/mm?

+ D0 rdn HB =210 i 240 ( chon HB = 240)
« Banh ring 16n thép 45 thuong hoa. Tra (bang 3-8) ta c6 céc thdng sé thép nhur
Sau:
Gia thiét duong kinh phoi dudi 100 mm

+ Gi6i han bén kéo: o = 600 N/mm?

+ Gi6i han chay: c¢n = 300 N/mm?

+ D0 rdn HB = 170 & 210 ( chon HB = 210)
(Vi cd hai banh rang ta chon phoi dic)
3.1.2. Xac dinh (ng suat tiép xdc, rng sudt ubn cho phép vdi bo truyén cdp nhanh
Banh rang chiu tai thay d6i, ap dung cong thirc (3-4) ta co:
N = 60.u.Z[MMi jz.ni.Ti

max

Trong d6: M, n;, Ti : mdémen xoan, sd vong quay trong mot phit va tong sb gio

banh rang lam vi¢c ¢ ché do i;
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Mpmax : Mdmen xodn 16n nhit tac dung 1én banh ring ( & ddy khong tinh dén
momen xoan do qua tai trong thoi gian rat ngan)
U: s6 lan an khép ciia 1 banh rang khi banh ring quay mot vong ( truong
hopnayu=1)
- S6 chu ky 1am viéc cua banh rang nho:
N1 = 60.1.[ 12.1455.0,6.50544 + 0,82.1455.0,4.50544] = 377,72.107
- S6 chu ky lam viéc ctia banh rang 16n:
N2 = 60.1.[12.259,8.0,6.50544 + 0.82.259,8.0,4.50544] = 67,44.10’
Theo bang (3-9) ta chon s6 chu ky co s& No = 107

= Niw1> No
Ntd2 > No
. 4 b —_— No 29 —_— No —
Lai co: K'n=s K’n=n ,chonm=26
Ny Ny
T trén = K’N = ”N =1

« Xéc dinh g suat tiép xtc cho phép:
[c]ix =[0]Nnotx- KN
Theo bang (3-9) ta c0 [c]noix = 2,6 HB
Viy tng suét tiép xtic cho phép ctia banh nho:
[6]nitx = 2,6.240 = 624 N/mm?
tmg suét tiép xuc cho phép ctia banh 16n:
[]natx = 2,6.210 = 546 N/mm?
« Xac dinh tmg suit uén cho phép:
Vi phoi duc, thép t6i cai thién va thuong hoa nén n ~ 1,8 va hé sd tap trung ung
sudt chan rang Ko = 1,8 ( thuong hoa hodc toi cai thién trang 44 sach TKCTM)
« Ddi véi thép 6.1 = (0,4 i 0,45)0nk , chon 6.1 = 0,450
« Rang lam viéc hai mit ( ring chiu Gmg suat thay do6i, d6i chiéu) nén:

o, .K"
Oly=———
[]u n.K

(o3
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Ung suat uén cho phép cia

+ Banh nho: [6]u = 2258991 — 116 N/mm?
18.1,8

+ Banh 16n: [c]w = M‘ = 83 N/mm?
18.1,8

3.1.3. Tinh khodng céch truc A
- Chon so bo hé sb tai trong: K=1,4

- chon hé s6 chiéu rong banh rang: ya = 0,3

6 2
ap dung cong thirc (3-9): A (i +1).ei/(1’05'10 J KN

[O-]tx d .l//A'nZ

no_ 145 5,6 : ti s truyén
n, 2598

Trong do6: 1=

Nz = 259,8 (vg/ph) sb vong quay trong 1 phit ctia banh ring bi dan
N =4,4144 (KW): cong suit trén truc 1

6 2
—~A> (5,6+1).3\/(1’05'10 j L4443 _ 139 (mm) chon A, =145 (mm)
546.5,6 0,3.259,8

3.1.4. Tinh vAn téc vong v clia banh ring va chon cp chinh xéc ché tao banh rang

- Van tdc vong cua banh rang tru n khdp ngoai dugc tinh theo cong thic:

(3-17)

_ mdp.n _ 2.r.Ay N, (mis)
60.1000  60.1000.(i +1)
Véi ny s6 vong quay trong 1 phit ciia banh dan:

_ 2.314.145.1455

~ 60.1000(56+1) 3:35 (M/s)

Theo bang (3-11) ta chon cip chinh x4c dé ché tao banh rang 1a cip 8

3.1.5. Tinh hé s6 tai trong K va khodng céch truc A
Hé sb tap trung tai trong: K = KKy

Trong d6: Ky : HE $b tap trung tai trong; Ky = Kttb2 +1
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Kup: Hé sb tap trung tai trong khi bd truyén khong chay mon
Kq : Hé s6 tai trong dong ; theo ( bang 3-13) chon K4 = 1,55

i+1 56+1
o Yy :WA.T:O,B.

=0,9=1

« Chon 6 tryc ddi ximg sat banh ring theo ( bang 3-12) ¢6 Ky = 1,1

_11+1

= Ktt = = 1,05

= K=1,05.1,55=1,63

Chon hé s tai trong so by Ksp = 1,4 nén ta chon lai A theo cong thurc:

A=Ay =145/ = 152 54 (mm)
Kg 14

Chon A = 153 (mm)

3.1.6. Xac dinh md dun, s6 rang va chiéu réng banh rang
Vi day 1a banh rang try ring thang nén ta tinh mé dun phap:

» Xac dinh m6 dun: m=( 0,01 & 0,02).A
= m=(0,0110,02).153 =1,53 & 3,06
Theo bang (3-1) chon m =2

« Tinh s ring:

X 2.A 2.153
- SO rang banh nho: Z; = = =23,18 (ra
0 rang banh nho: 7, mi+D) - 2(56+1) ,18 (rang)

= Chon Z; =23 (rdng)
- S6 ring banh 16m: Z, = Z1.i = 23.5,6 = 128,8 (rdng)
— Chon Z; = 129 ( rang)
« Chiéu rong banh rang nho: b; = ya.A = 0,3.153 = 45,9 (mm)
- Chon by =50 (mm)
- Chiéu réng banh ring 16n nho hon chiéu rong banh rang nhé khoang 5 i 10

mm nén chon b, =45 (mm)
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3.1.7. Kiém nghiém strc bén ubn cla ring

6
Theo cong thirc (3-3) ¢0: o, = w
y.m“.Z.nb

Trong d6: K=1,63: H¢ s6 tai trong
N: Cong suit cta bo truyén (kW)
y: Hé s6 dang rang
n: S6 vong quay trong mot phut ctia banh ring dang tinh
m: M6 dun
Z : SO rang tuong duong trén banh
b, oy : Bé rong va g suat tai chin ring
Theo bang (3-18):
- S6 riang twong duong ctia banh ring nho:
L1 = Z1 =23 (rang)
— Hé sb dang rang banh nho: y; = 0,429
- S6 rang tuong duong cua banh 16n:
Zigp = 129 (rdng)
= Hé sb dang rang banh 16n: y, = 0,517
« Nhu véy (mg suat chan ring banh nho la:

_ 19,1.10°.1,63.4,4144
0,429.2%.23.1455.50

= 47,86 (N/mm?)

Gul

Ta thay o1 < [6]u = 118 (N/mm?) = thoa méin

« (ng suét tai chan rang banh rang 16n la:

0w = . b = 4786, 242

—== =39,71 (N/mm?)
Y, 0,517

Ta thiy o < [0]w2 = 83 (N/mm?) = thoa man

3.1.8. Kiém nghiém strc b&n banh réng khi chiu qua tai dot ngot
« Kiém nghiém tng suat tiép xuc cho phép khi qua tai (3-43)

+ Banh rang nho

[6]oan = 2,5.[GTnosa = 2,5.624 = 1560 (N/mm2)
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+ Banh rang 16n

[6loqe = 2,5.[CTnove = 2,5.546 = 1365 (N/mm?)

Véi: Ctxqt = = 534,34 (N/mmz)

105.10° |(i+1)°’K.N _ 105.10° |(56+1)’.163.4,26
Al b.n, 145.5,6 45.259,8

= Ung sut tiép xac qua tai nho hon tmg suat cho phép trén banh ring nho va banh
rang 16n
« Kiém nghiém tng suat uén cho phép khi qua tai:
+ Banh rang nho
[6]ug = 0,8.6¢h = 0,8.450 = 360 (N/mm?)

191.10°.K.N _ 191.10°1,63.4,4144
ym2.Znb  0,429.22.23.1455.50

Guqtl = = 47,86 (N/mmz)

Guqt< [G]ugt = thod man
+ Banh rang 16n
[6]ugz = 0,8. en = 0,8.300 = 240 (N/mm?)

Gugtz = Gut. y_ = 47,86. @ 39,71 (N/mm?)

2

= Oug2 < [O]ugtze Thod man

3.1.9. Céc théng sb hinh hoc co ban clia bé truy@n banh réng tru ring thang

« M6 dun phap tuyén my =2
« S6 ring Z1 =23 rang; Zy =129 rang
* Goc an khop oo = 20°
« Chiéu rong rang b; =50 (mm)
b, =45 (mm)
» Buong kinh vong chia der = m.zy = 2.23 = 46 (mm)

dez = M.z = 2.129 = 258 (mm)

dy+d, _ 46+258
2 2

« Chiéu cao ring h=2,25.m, = 2,25.2 = 4,5 (mm)

» Khoang cach truc A= =152 (mm)
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* b6 ho huong tam

c=0,25.m,=0,25.2=0,5 (mm)

* BPuong kinh vong dinh rang:

Det = deg + 2.My = 46 + 2.2 = 50 (mm)
Dez = dez + 2.My = 258 + 2.2 = 262 (mm)

* BPuong kinh vong chan rang:
Dii=da—-2.m,-2.c=46-22-2.0,3=41,4 (mm)
Diz =dez—2.my—2.c =258 — 2.2 — 2.0,3 = 253,4 (mm)

Bang 3: Cac thong s6 bo truyén banh ring tru ring thang

Thong s6 Gia tri

Béanh rang nho Béanh rang 16n
S6 rang Zy =23 rang Z, =129 rang
Puong kinh vong chia dez =46 mm de2 =258 mm
Duong kinh vong dinh rang De1 =50 mm Dez =262 mm
Dbuong kinh vong chan rang Di1 =41,4 mm Di; = 253,4 mm
Chiéu rong rang b; =50 mm b, =45 mm
Mébdun M=2
Khoang céach truc A =152 mm
Chiéu cao riang h=4,5mm
D0 hé hudng tam c=0,5mm
Go6c an khop o, = 20°

3.1.10. Luc tac dung Ién truc

B0 truyén banh rang tru rang thang nén lyc doc truc P, =0
Theo cong thirc (3-49) ta co:

2M, _ 2.955.10°4,4144
d 1455.69

- Luc vong: P = = 839,83 (N)

- Luc hudng tam P, : P, = P.tgo, = 839,83.tg20° = 305,67 (N)
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3.2. Tinh todn bé truyén bdénh rdng tru ring nghiéng
3.2.1. Chon vat liéu va cach nhiét luyén cho banh ring cip chdm
Chon:
« Banh ring nho thép 45 t6i cai thién. Tra (bang 3-8) ta co cac thong s cua thép
nhu sau: gia thiét dudng kinh phéi: 60 & 90 chon 90 mm
+ Gi6i han bén kéo: op = 750 it 850 N/mm? chon cpx = 850 N/mm?
+ Gi6i han chdy: o¢ = 450 N/mm?
+ P ran HB =210 & 240 ( chon HB = 240)
« Banh ring 16n thép 45 thuong hoa. Tra (bang 3-8) ta co cac thong sd thép nhu
Sau:
Gia thiét duong kinh phoi dudi 100 mm
+ Gi6i han bén kéo: oy = 600 N/mm?
+ Gi6i han chdy: o¢ = 300 N/mm?
+P6 ran HB = 170 & 210 ( chon HB = 210)
(V61 ca hai banh rang ta chon phoi duc)
3.2.2. Xac dinh (ng suat tiép xdc, ng sudt ubn cho phép vdi bo truyén cdp nhanh
Bénh rang chiu tai thay ddi, ap dung cong thic (3-4) ta co:
Nig = 60.u.Z(MM‘ Jz.ni.Ti

max

Trong d6: M, n;, Ti : mdémen xoan, sd vong quay trong mot phit va tong sb gio
banh ring 1am viéc & ché do i;

Mmax : Mdmen xodn 16n nhat tac dung 1én banh rang ( & day khong tinh dén
momen xoan do qua tai trong thoi gian rat ngan)

U: s6 lan an khép ciia 1 banh ring khi banh rang quay mot vong ( truong
hop nayu=1)
- S6 chu ky lam viéc ctia banh rang nho:
Nz = 60.1.[ 12.259,8.0,6.50544 + 0,82.259,8.0,4.50544] = 67,44.107

- SO chu ky lam vi€c cua banh rang l6n:
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N = 60.1.[12.60,42.0,6.50544 + 0.82.60,42.0,4.50544] = 15,7.10’
Theo bang (3-9) ta chon sb chu ky co s& N, = 107

= Nia1> No
Ntd2 > No
. 14 b —_ No 29 —_ No —_—
Lai co: K'n=s K’N=m ,chonm=206
Ntd Ntd
Totrén = K'n=K”’y=1

« X4c dinh tmg suit tiép xtic cho phép:
[0]x =[0]Notx- KN
Theo bang (3-9) ta ¢ [c]nox = 2,6 HB
Viy tmng suét tiép xtic cho phép ctia banh nho:
[6]nwx= 2,6.240 = 624 N/mm?
g suat tiép xuc cho phép cua banh 16n:
[6]Nnatx = 2,6.210 = 546 N/mm?
« Xac dinh tmg suit uén cho phép:
Vi phoi duc, thép t6i cai thién va thuong hoa nén n ~ 1,8 va hé sd tap trung umg
sudt chan rang Ko = 1,8 ( thuong hoa hodc toi cai thién trang 44 sach TKCTM)
« Ddi véi thép 6.1 = (0,4 & 0,45)01k , chon 6.1 = 0,450

« Ring 1am viéc hai mit ( ring chiu Gng suat thay d6i, d6i chiéu) nén:

Ung suét udn cho phép cua

+ Banh nho: [6]u = 2228501 — 998 N/mm?
18.1,8

+ Banh I6n: [0]u = 2306001 — g3 Njmm?
18.1,8

3.2.3. Tinh khodng cach truc A
- Chon so bo hé sb tai trong: K=1,4
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- chon hé s6 chiéu rong banh rang: ya = 0,3

6 2
ap dung cong thirc (3-9): Ax (i +1).3\/(1’05'10 J KN

lol,i ) w,on,

no_ 298 =43 : ti sb truyén
n, 60,42

Trong do: 1=
0= (1,15 1,35) chon 0 = 1,2 — Hé s6 anh hudng kha ning tai
nz = 60,42 (vg/ph) sb vong quay trong 1 phit ctia banh ring bi dan

N =4,26 (KW): cong suit trén truc 1

6 2
SA > (4,3+1).a\/(1’°5'1° j L4426 _ 50136 (mm) chon Ag =205 (mm)
546.4,3 ) 0,3.60,42.1,2

3.2.4. Tinh van téc vong v clia banh réng va chon cip chinh xac ché tao banh rang
- Van tdc vong cua banh riang tru n khdp ngoai dugc tinh theo cong thic:

(3-17)

_ mdyn _ 2.r.Ay N, (m/s)
60.1000  60.1000.(i +1)
Véi ny s6 vong quay trong 1 phit ciia banh dan:

_ 2.314.205.259,8

~ 60.1000.(43+1) 1,052 (mfs)

Theo bang (3-11) ta chon cép chinh xac dé ché tao banh rang 1a cap 9

3.2.5. Tinh hé s6 tai trong K va khodng cach truc A
Chonsobo Ky =1,4

Hé sd tap trung tai trong: K = KKy

Trong d6: Ky : Hé s tap trung tai trong; Ky = Kttk)2 +1

Kup: Hé s6 tap trung tai trong khi bo truyén khong chay mon
Kq : Hé s6 tai trong dong ; theo ( bang 3-13) chon K4 = 1,45

i+1 43+1
* Yy =Ya— =03

=0,795
2

« Chon 6 truc dbi xtmg sat banh ring theo ( bang 3-12) ¢6 Ky, = 1,05
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— Ky = 105+1

=1,025
= K =1,025.1,45=1,486

* Ta tinh lai A theo cong thurc: A = Agp. i/kz = 205.3/% =209 (mm)
sb d

3.2.6. Xac dinh md dun, sb réng va chidu réng banh ring
Vi day 1a banh ring try ring thang nén ta tinh mo dun phép:

» Xac dinh mo dun : m, = (0,01 & 0,02).A
= m, = (0,01 ¥ 0,02).209 =2,09 &t 4,18
Theo bang (3-1) chon m, = 3

« Tinh s6 ring:

L. 2.A 2.209
- SO anh nho: 71 = = = 26,3 (ra
S6 rang banh nho: Z; m(i+1) - 3(43+1) ,3 (rdng)

= Chon Z; =26 (rang)
- S6 rang banh 16n: Z, = Z1.i=26.4,3 = 111,8 (ring)
= Chon Z; = 112 ( rang)

* Tinh chinh xac goc nghiéng 3

(Z,+Z,)m, _ (26+112)
2.A 2.209

cos 3 = 3= 0,99

= B =8,11° = 8°,6’
« Chiéu rong banh rang nho: b; = ya.A = 0,3.209 = 62,7 (mm)
- Chon by =65 (mm)
- Chiéu rong banh riang 16n nho hon chiéu rong banh ring nhé khoang 5 i 10

mm nén chon b, = 60 (mm)

3.2.7. Kiém nghiém sirc bén ubn clia ring

6
Theo cong thire (3-3) €0: 6y = w
y.m“.Z.nb.g"

Trong 46 : K = 1,486: Hé s tai trong
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N = 4,26 (kW): Cong suét cia bd truyén
y: Hé s6 dang rang
n: S6 vong quay trong mot phut ctia banh ring dang tinh
m: M6 dun
Z : SO rang tuong duong trén banh
b, oy : Bé rong va g suat tai chin ring
0” : Hé s anh huong kha nang tai . Chon 6” = 1,5
Theo bang (3-18):
- S6 ring twong duong ciia banh ring nho:

Z, _ 2

Z d = =
T cos? B cos’811

=27 (rang)

— Hé sb dang rang banh nho: y; = 0,451
- S6 rang tuong duong cua banh 16n:

z, _ 112

Z d = =
T o B cos’811

=115 (rang)

— Hé sb dang rang banh 16n: y, = 0,517
« Nhu véy (mg suat chan ring banh nho la:

19,1.10°.1,486.4,26

. = 43,65 (N/mm?)
0,451.3%.27.259,8.65.1,5

Oul =

Ta thay o1 < [6]u = 118 (N/mm?) = thoa méin

* ing suat tai chan rang banh rang 16n la:

= oy L =43,65. 201 —3g1 2
Oy2 — Ouy1. Y, , . 0,517 , (N/mm )

Ta thiy o2 < [0]w2 = 83 (N/mm?) = thoa mén
3.2.8. Kiém nghiém sitc bén banh rang khi chju qua tai dot ngot
« Kiém nghiém tng suat tiép xuc cho phép khi qua tai (3-43)
+ Banh rang nho
[Gltxqts = 2,5.[G]nost = 2,5.624 = 1560 (N/mm?)

+ Béanh rang 16n



HO tro 6n tap [PE CUONG CHUONG TRINH PAI HOC]

[6]oaz = 2,5.[Gnose = 2,5.546 = 1365 (N/mm?)

6 i 3 6 3
Vi g = 20510 (i+1)°KN _ 10510° |(4,3+1)".1486.41115 - 585,24 (N/mm?)
Al b.n, 209.4,3 60.60,42

— Ung suit tiép xic qua tai nho hon tmg suat cho phép trén banh ring nho va banh
rang lon
« Kiém nghiém tng suat udn cho phép khi qua tai:
+ Banh rang nho
[6]ugs = 0,8.0¢n = 0,8.450 = 360 (N/mm?)

_191.10°K.N _ 19,1.10°1,486.4,26
Guqt1 = 2 = 2
y.m>.Z.nb 0,451.3%.27.259,8.65

= 65,33 (N/mm?)

Guqt1< [G] ugtl = thOé man
+ Banh rang 16n

[6]ugz = 0,8. en = 0,8.300 = 240 (N/mm?)

= o, 0t =6533. 2% — 57 (N/mm?
Ougt2 = Oul. v, ) -01517 ( )

= Guqtz < [G]uqtz ThOé mﬁn

3.2.9. Céc théng sb hinh hoc co ban clia b truyén bénh rang tru rang nghiéng

« M6 dun phap tuyén my =3
« S rang Zy =27 rang; Z, =115 rang
» Goc nghiéng rang B =8%,6’
« Chiéu rong rang b; = 65 (mm)
b, =60 (mm)
* Buong kinh vong chia der = m.zy = 3.27 = 81 (mm)

dez = m.z; = 3.115 = 345 (mm)

_ dy+d, _ 81+345
2 2

« Chiéu cao ring h=2,25.m, = 2,25.3 = 6,75 (mm)
* D) ho hudng tam ¢ =0,25.m,=0,25.3=0,75 (mm)

» Khoang cach truc A =213 (mm)
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* Puong kinh vong dinh rang:
De1 =dea + 2.mp, =81 + 2.3 =87 (mm)
Dez = dez + 2.my = 345 + 2.3 = 351 (mm)
* BPuong kinh vong chan rang:
Di=dg—-2my-2.c=81-23-2.0,75=73,5(mm)
Diz =dez—2.mp,—2.c =345-2.3-2.0,75 = 337,5 (mm)
Bang 3: Cac thong s6 bo truyén banh ring try ring nghiéng

Thong s6 Gia tri

Béanh rdng nho Banh rang 16n
S6 rang Z; =27 ring Z,=115 rang
buong kinh vong chia dcr =81 mm deo™ 345 mm
Duong kinh vong dinh rang De1 = 87 mm Dez =351 mm
Duong kinh vong chan rang Dip = 73,5 mm Di; = 337,5 mm
Chiéu rong rang b; =65 mm b, =60 mm
Modun M=3
Khoang cach truc A =213 mm
Chiéu cao ring h=6,75 mm
Do hé hudng tam c=0,75 mm
Goc nghiéng B =8°,6
Go6c an khép oL, = 20°
3.2.10. Luc tac dung Ién truc

Theo cong thirc (3-49) ta co:

- Lyc vong: P = 2.M, - 2.9,55.10°.N - 2.9,55.10°.4,26 = 3866,5 (N)

d

- Luc huéng tam P : P, =

259,8.81

piga, _ 3866,51g20°

cosp

P, = P.tgB = 3866,5.t98,11° = 551 (N)

- Luc doc truc

c0s8,11°

= 14215 (N)
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PHAN IV: TINH TOAN TRUC

4.1. Chon vdt liéu cho truc
Vit liéu lam truc phai c6 do bén cao, it nhay véi tap trung Ung suat, c¢6 thé

nhiét luyén duoc va dé gia cong. Thép cac bon hop kim 13 nhing vat liéu cha yéu
dé ché tao truc. Vi hop giam tdc chiu tai trong trung binh, bo truyén quay 2 chiéu,
1am viéc trong thoi gian 9 ndm nén ta chon thép 40X t6i cai thién co gidi han bén

Sk = 900 it 1000 (N/mm?).

4.2 Tinh strc bén truc

4.2.1. Tinh duwdng kinh so bd cla truc
Theo cong thic (7-2) ta co:

dzc.s% (mm)

Trong d6 : d — la duong kinh truc (mm)

C — Hé sb phu thudc tGng suat xoan cho phép ddi véi dau truc vao va
tryc truyén chung, lay C = 120

P — Cong suét truyén cia truc

n — S6 vong quay trong 1 phut caa truc
« Dbi voi truc 1 ;

P, = 4,4144 (KW)

n, = 1455 (vg/ph) = d; >120.3 4&;‘:‘ = 17,372
Chon d; =20 (mm)

« Déi véi truc 11 ta co:

P, = 4,26 (KW)

n, = 259,8 (vg/ph) =d;> 120'3\/% = 30,486 (mm)

Chon d; = 35 (mm)

« Di voi truc 111 ta co:



HO tro 6n tap [PE CUONG CHUONG TRINH PAI HOC]

Py = 4,1115 (KW)
ns = 60,42 (vg/ph) = ds> 120.3/% = 49 (mm)

Chon d; =50 (mm)
Ta lay trj s6 d; = 35 (mm) dé chon loai bi d& ¢ trung binh. Tra bang 14P ta

c6 chiéu rong cua 6 1a 21 (mm)

* X4ac dinh goc nghiéng dai:
h : chiéu cao bang tai
H : chiéu cao dit may
B : gbc nghiéng dai
A : khoang céch truc
Ta chon chiéu cao dit may 1a H=2167,576 (mm)

h—H _ 2500 —2167,576 _ 0.342
972

= sinf =

= B = 20°
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4.2.2. Tinh gan dung céc truc

a5

b+c
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IIT

Ry —

a4

b J—

d Rdx

p
P Pa3
— — IT
- PR2P @3 —
@1

So' dé phaén tich lwc tic dung lén cdc bdnh ring

Pé tinh cac kich thuée, chiéu dai cua truc tham khao bang 7 — 1. Ta chon

cac kich thudc sau:

- Khe h¢ gitra cac banh rang 10 (mm)

- Khe h¢ gitra banh rang va thanh trong ctia hop: 10 (mm)

- Khoang cach tir thanh trong cta hop dén mit bén ciia 6 1an 10 (mm)

- Chiéu rong 6 1an B =21 (mm)

- Khe ho giita mit bén banh dai va dau buldong 20 (mm)

- Chiéu cao ctia nap va dau bulong 20 (mm)

- Chiéu rong banh dai 65 (mm)

- Chiéu rong banh rang cip nhanh b; = 50 (mm), b, = 45 (mm)

- Chiéu rong banh rang cap cham by = 65 (mm). b, = 60 (mm)

Tong hop céc kich thudc trén ta co:

(" a=21/2+10 + 10 + 60/2 = 60,5 (mm)

b =65/2 + 10 + 45/2 = 65 (mm)
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c=50/2+ 10 + 10 + 21/2 = 55,5 (mm)
| =21/2 + 20 + 20 + 65/2 = 83 (mm)

de P Pa Ihay m i by ﬁy
% ‘ R“/T P I Rb/T x0 z
Pa " 555 ‘m 60,5 + 65 |

\
(O

Céc luc tac dung lén truc |

6
p, = 2M. _ 208510°%44144 _ 5007 104 ()
d 1455.20

Pr1 = P1.tgo, = 2897,424.tg20° = 1054,576 (N)
Luc cang ban dau voi mdi dai S, = 60.F
Trong d6 : 6, = 1,2: ng suat cing ban dau N/mm?
F =138 (mm?) : dién tich 1 dai, mm?
= S, =1,2.138 = 165,6 (N)
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Luc tac dung Ién truc:

169.44" _ 1484,1 (N)

Py~ 3.SO.Z.sin% = 3.165,6.3.sin
Tinh phan luc cac gbi da:
zmay = de.l + Pr]_.C - Rby.(a + b +C) = O

P,.c0s20°1 + P, .c 14841.c0s20°.83+1054,576.55,5
a+b+c 60,5+ 65+ 55,5

— Ryy = = 965,54 (N)

Vay Rpy = 965,54 (N) >0 = Luc Rpy ¢6 chiéu nhu hinh vé
Ray = Pg + Roy — Py

=1484,1 + 965,54 — 1054,576 = 1395 (N) = Ray c6 chiéu nhu hinh v&
> m,, =P1.c+Pa.l-Rpx.(a+b+c)=0

P.c+P, l.sin20° . .83.sin 20°
Rox = .c+P,,.l.sin20 :2897,424 55,5+1484,1.83.sin 20 =1121,2 (N)
a+b+c 60,5+ 65+ 55,5

Rax = P1 — Rpx — Pgx.5in20° = 2897,424 — 1121,2 — 1484,1.sin20° = 1268,63 (N)
Tinh mémen udn o tiét dién nguy hiém

- & tiét dién n; — ny:

Mug-n = My +My,

Mux = Pax.1.5in20° = 1484,1.83.5in20° = 42130,14 (N.mm)

Myy = Pay.1.c0520° = 1484,1.83.c0s20° = 115751,62 (N.mm)

My _ny = 42130,14% +115751,622 = 123180,3 (N.mm)

- & tiét dién mg — my;
Mugn-m = M, + M,
Muxn - m = Rox.(a + b) = 1121,2.(60,5 + 65) = 140698 (N.mm)
Muy(m-m) = Ruy.(a + b) = 965,54.(60,5 + 65) = 121175,27 (N.mm)

Muygm_my = /1406982 +121175,27% = 185686,22 (N.mm)
« Tinh duong kinh truc & 2 tiét dién n —n va m — m theo cong thic (7-3)

mtd

01]o]
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buong kinh truc ¢ tiét dién n — n;

M= M2 +0,75.M?2 = /123180,3 +0,75.42130,14? = 128470,22 (N.mm)

Theo bang (7-2) ta ¢6 [c] = 70 (N/mm?)

, 128470,22

dnn >
- 01.70

= 26,4 (mm)

buong kinh truc ¢ tiét dién m — m;

My = \/185686,222 +0,75.140698° = 222095,3

[222095,3
> ==
dm-m > 3 0170 31,66 (mm)

Truyc & tiét dién n-n 1dy dn., = 30 mm

Truc & tiét dién m — m ldy dm.m = 32 mm

Chon duong kinh lap 6 lan: d =30 mm

RCX

VAN

55,5 \

T tr P Pr3

65 ‘ 60,5

. 249W

ux

510351 36 526403, 24

‘156593 53

,,///////////////// i,

|

I

|

|

« So d6 phan tich luc trén truc II:

Céc luc tac dung 1én truc: Py; Pro; P3; Prs; Pas

2M,, _ 2.955.10°4,26
d, 259,8.35

P25=

= 8948,2 (N)
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Pr2 = Po.tga = 8948,2.tg20° = 3256,88 (N)

2M,, _ 2.955.10°4,26

P3 =
2 259,8.35

= 8948,2 (N)

_ Piiga _ 8948,21920°
cosp c0s20°

Pas = P3.tgB = 8948,2.tg20° = 3256,88 (N)

Pes = 3465,9 (N)

Tinh luc tdc dung 1én truc II:

>'m,, = Pro.C — Pra.(c+b) — Pas.% +Ry.(a+b+c)=0

Pa3.dzs— P,c+P;.(b+c)

:>Rd=
Y a+b+c

3256,88.52O —3256,88.55,5 + 3465,9.(65 + 55,5)

= 1758,6 (N)

60,5+ 65+55,5
Vay Rgy = 1758,6 (N) > 0 = Ryy c6 chiéu nhu hinh vé&
Rey = Pra— Pi3 + Ray = 3256,88 - 3465,9 + 1758,6 = 549,58 (N)
2>Mex =Pa.c+Ps(c+b)—Ryx.(@a+b+c)=0
Ry < PERED) _ 8948,2.55,5+8948,2.(55,5 + 65)
atb+c 60,5+ 65+ 55,5

—Rex = P2 — Rax + P3 = 8948,2 - 8700,88 + 8948,2 = 9195,52 (N)

= 8700,38 (N)

Tinh mOmen udn tai cac mat cat nguy hiém

- Tai tiét dién n, — n,

M, = M2 +M2
Mux = Rex.C = 9195,52.55,5 = 510351,36 (N.mm)
Myy = Rey.C = 549,58.55,5 = 30501,69 (N.mm)

= M, = ,/510351,36% +30501,692 = 511262 (N.mm)

- Tai tiét dién mp — m;

M= M2 +M2



HO tro 6n tap [PE CUONG CHUONG TRINH PAI HOC]

Mux = Rax.a@ = 8700,88.60,5 = 526403,24 (N.mm)

Muy = Ray.a — Pag.%s = 1758,6.60,5 - 3256,88 % = 24973,3 (N.mm)

= My = /526403,24 + 249733 =526995,29 (N.mm)

« Tinh duong kinh tryc & 2 tiét dién n— ny va mz — m; theo cong thire (7-3):

M
dvo_ o> 3/—9
212 = {01]o]

- Tai tiét dién np — n,

My = {MZ+0,75.M? = /5112627 +0,75.510351,362 = 675820 (N.mm)

675820
> =
dh2 n2> 3/ 0170 45,875 (mm)

Tai tiét dién my — my

/ M
d 3 > td
m2 —m2 3 0,1[0]

My = {MZ+0,75.M? = |/526995,292 +0,75.526403,24° = 696813,69 (N.mm)

696813,69
> g T =
a2 > 3| o1 46345 (mm)

Chon dnz _n2 =50 (MmM), dmz2 - mz2 = 55 (mm), duong kinh ngdng truc d = 40 (mm)
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|
7

Rex

60,5

Pas
65+55,5

14
Pa

/]

Rey
\
\
\
\
\
\
\
\
|
\
\
\
\
\
T
\
\
\
\
| 649864,7 |
\

\
\
|
\
\
1047000, 4
\
\
\
|
\
\
\
\
|
\
\
\
|
[
\

« So dd phan tich luc trén truc I1I:

Céc luc tac dung 1én truc: Py, Pra, Pas

_2M,, _ 2.95510°4,1115

P
T, 60,42.50

= 25994,6 (N)

P,iga 25994t 20°
cosp c0s20°

P = P4.tgB = 25994,6.tg20° = 9461,26 (N)

Prs = = 10068,23 (N)

* Tinh lyc tac dung 1én tryc III:
- Tinh phan luc & cac gbi truc

d

4 =0
2

2 Mey = Pua.(C+b) —Rgy.(a+ b+ C) — Pa.

P,.(c+b)—P,, d24 25094 6.(55,5 + 65) — 9461, 26. 2>

— Fny =

a+b+c - 60,5+ 65+ 55,5
Vay Ry, = 16453,51 (N) > 0 = luc Rey c6 chiéu nhu hinh vé&
Rey = Prs — Ry = 10068,23 — 15999 = - 5930,77 (N)

2 =15999 (N)
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= Rey ¢ chiéu nhu hinh v&:

P,.(c+b) 25994,6.(55,5 + 65)
a+b+c 60,5+65+55,5

= Rex = P4 — Rix = 25994,6 — 17305,8 = 8688,8 (N)

= Ry = = 17305,8 (N)

- Tinh momen uon & ti€t dién chiu tai 16n nhat:

Mu = ﬂMuzx +Muzy
Mux = Rex.(C + b) = 8688,8.(55,5 + 65 ) = 1047000,4 (N.mm)
My = Rey.(C + b) = - 5930,77.(55,5 + 65) = - 714657,785 (N.mm)

= My = /1047000 4% + 714657,785% = 1267653,575 (N.mm)
- Tinh dudng kinh tryc tai tiét dién chiu tai 16n nhét

Mtd

> 3
92 301L0]

M = M2 +0,75.M? = /1267653 5752 +0,75.1047000,4°> = 1558558 (N.mm)

d> o/12%858 — 60 61 (mm)
0,1.70

Chon d = 65 (mm) duong kinh ngdng truc d = 50 (mm)

4.2.3. Tinh chinh xac truc
Kiém tra hé s6 an toan cua truc tai cac tiét dién nguy hiém.

Hé s6 an toan tinh theo cong thire (7-5) ta co:
n,.n

[ 2 2
n_+n;

Trong d6 : ns hé s6 an toan chi xét riéng tng suat phap

n= > [n]

n:hé s6 an toan chi xét riéng Gmg suat tiép
n hé sd an toan
[n] - hé sb an toan cho phép [n] = 1,5 ¥ 2,5

Vi tru quay nén tmg sudt phap bién doi theo chu ky dbi xtmg
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_ _ _ M, _
Oﬂa—Gmax—'Gmin—W,Gm—o

om gié tri trung binh tng suét phap
Theo cong thic (7-6) ta co:

o)
No= — -

o

e, .p

b truyén 1am viéc 2 chiéu nén tng suat xoin thay doi theo chu ky ddi xtng thi:

'Ga + l//o’ 'O-m

MX
W

Ta = Tmax —
o]

Tmzo.

Theo cong thirc (7-7) ta co

Trong do:
.1 : 14 giéi han moi ubn va xoan tung voi 1 chu ky ddi xing.
Ta : bién do Gmg suét phap va tiép sinh ra trong tiét dién cua truc.
W : mOmen can udn cua tiét dién
W, : mOmen can xodn cua tiét dién
K. : hé s6 tap trung tmg sut thuc té khi udn va xodn tra bang((7-6)ix(7-13))
B:h¢ sb tang bén bé mit truc.
v : hé sb xét dén anh hudng cua tri s6 Gmg suét trung binh dén strc bén moi.
Tm : 12 tri sO trung binh cta (g xuét tiép
My, M, : 12 momen udn va momen xoén.
* Truc I
Xét tai tiét dién (mg— my)
Puong kinh truc d = 32 (mm) tra bang (7-3b) ta c6 :
W = 2730 (mmd), w, = 5910 (mm?); b x h =24 x 14
b: Chiéu rong then (mm)
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h: Chiéu cao then (mm)
C6 thé ldy gan dung:
o1~ (0,4 0,5).0p = 0,45.900 = 405 N/mm?
11~ (0,2 % 0,3). 6= 0,25.900 = 225 N/mm?
M, = 185686,22 N.mm, My = 140698 N.mm

o, = Mu 18568622 _ ooy
w 2730

= My - 140698 _ 53 8 (N/mm)
W 5910

0

Chon hé s - Va yotheo vat lidu ddi véi thép cac bon trung binh 1ay yo=0,1; y. =
0,05;hésé p=1

Theo bang (7-4) iy &, = 0,86; .= 0,75

Theo bang (7-8) hé s tap trung ing sut thyc té tai ranh then Ko = 1,92; K. = 1,9

X6t ty s

Ky 192 _ 555 K. 19 _5pgq
s, 086 &

Vi do 1dp truc va then c6 do doi nén 1ay ap sudt trén bé mit lap 13 P = 30 N/mm?
Tra bang (7-10) ta lay sai s6 khong dang ké khi tinh vé xoén ta c6:
KU

&

o

=34

K =1406(5-1)=1+06.34-1)=244
&

g'[ o
Ne= — 2% 175
3,468+01.0
N, = 225 =387
2,44.23,8+0,05.0
—n= 175387  _ 1,6 >[n]=(1,52,5)
\/1,752 +3,872

Nhu vay tiét dién (my — my) dam bao d6 an toan cho phép

* Truc II
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+ Xét tai tiét dién (n2 — Nny)
Puong kinh cua truc 1a 50 (mm) tra bang (7-3b) ta c0 :
W = 10650 (mmd), w, = 22900 (mmq); b x h =16 x 10
M, = 511262 N.mm, My = 510351,36 N.mm

o, = My 511262 _ g o
w 10650
= My - S1035136 _ 55 586 (N/mm)

w 22900

[o]

Chon hé s - Va yotheo vat lidu ddi véi thép cac bon trung binh 14y yo=0,1; y. =
0,05;hésé p=1

Theo bang (7-4) ldy &, = 0,82; .= 0,70

Theo bang (7-8) hé s tap trung ing sut thyc té tai rinh then Ko = 1,92; K. = 1,9

xét ty sb:
Ko 192 _5o3. K 19 _553
& 0,86 & 0,75

Vi do lap truc va then c6 do doi nén lay ap suét trén bé mit lap 1a P = 30 N/mm?
Tra bang (7-10) ta lay sai s6 khong dang ké khi tinh vé xoén ta co:
KU

=3,9

SO'

K K

£ =1+06( 2 -1)=1+0,6.39-1)=2,74

gT gO'

Ne = L = 1’875
45.48+0,1.0

n. = 225 = 3,68
2,74.22,286 + 0,05.0

—n=_18P38  _q1675mi=(1,51725)

\/1,8752 + 3,682

Nhu vay tiét dién (nz — n2) dam bao do an toan cho phép
+ Xét tai tiét dién (m, — my)

Puong kinh cua truc 1a 55 (mm) tra bang (7-3b) ta co :
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W = 14510 (mmd), w, = 30800 (mm?®); b x h=18 x 11
My = 526995,29 N.mm, My = 526403,24 N.mm

o= My _ 52699529 _ a5 55 (\mimy
W 14510
= Mo 2 52640824 _ 120

W 30800

0

Chon hé s . Va yotheo vat lidu ddi véi thép cac bon trung binh 14y yo=0,1; y. =
0,05;hés6 =1

Theo bang (7-4) iy &, = 0,78; &.= 0,67

Theo bang (7-8) hé s tap trung ing suat thyc té tai rinh then Ko = 1,92; K. = 1,9

xét ty sb:
Ko 192 _5o3. K 19 _5p3
& 0,36 P 0,75

Vi do lap truc va then c6 do doi nén lay ap suat trén bé mit lap 1a P = 30 N/mm?
Tra bang (7-10) ta 14y sai s6 khong dang ké khi tinh vé xoén ta c6:
KO'

=39
gU
K _ K _ _
£ =1406.( 2 -1)=1+06.(39-1)=274
£, g,
ne= 2 —586
3,9.36,32+0,1.0
= 225 _
f 27417140050
—n=_28048 _546>[n]=(1,512,5)
\2,86% +4,8°
Nhu vay tiét dién (m; — m,) dam bao do an toan cho phép
* Truc III

Xét tai vi tri truc chiu ing suét 16n nhat co duong kinh truc d = 65 (mm)
Tra bang (7-3b) ta co :
W = 24300 (mmd), w, = 51200 (mm?); b x h =20 x 12
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M, = 1267653,575 N.mm, My = 1047000,4 N.mm
_M _ 1267653,575

u
a—

W 24300

= 52,17 (N/mm)

f= My 2 10470004 _ o6 4 mm)
W 51200

o]

Chon hé s . Va yotheo vat lidu ddi véi thép cac bon trung binh 14y yo=0,1; y. =
0,05;hés6 =1

Theo bang (7-4) liy &5 = 0,76; &. = 0,65

Theo bang (7-8) hé s tap trung ing suat thyc té tai rinh then Ko = 1,92; K. = 1,9

X6t ty s
Ko 192 _5o3. K 19 _5p3
e, 086 e 075

Vi do 1dp truc va then c6 do doi nén 1ay ap suat trén bé mit lap 1a P = 30 N/mm?
Tra bang (7-10) ta 14y sai s6 khong dang ké khi tinh vé xodn ta c6:
KO'

&

o

=39

K =1+406(5-1)=1+06.39-1)=2,74
&

gl’ (o2

N = 405 -9
39.5217+01.0

N = 225 4
2,74.20,45 +0,05.0

2.4

N2% 4+ 47

= Két luan : Tat ca cac truc déu dam bao lam viéc an toan.

—n= =1,79>[n] = (1,5 {t 2,5)
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PHAN V : TINH THEN

Pé ¢b dinh banh rang theo phuong tiép tuyén hay dé truyén momen va

chuyén dong tir truc dén banh rang hodc nguoc lai ta ding then.

5.1. Tinh then IGp trén truc |
Puong kinh truc I dé lap then 1a d = 32 mm

Theo bang (7-23) chon céac thong sé then b=10; h=8;t=4,5;t, =3,6; k= 4,2
Chiéu dai then 1= 0,8.1,
Trong d6: 1y, — chiéu dai mayo: In= (1,2 & 1,5).d

« Kiém nghiém do bén dap trén mat canh lam viéc cia then theo cong thirc (7-11)

= 2M, <[], N/mm?
d.kl

O day : My = 28974,24 (N.mm), | = 0,8.1,, = 0,8.1,4.32 = 35,84 (mm)
theo TCVN 150 — 64 (bang 7-23) chon 1 =36 (mm)

Gd

Tra bang (7-20) v6i Gng suat moi ghép cb dinh, tai trong va dap nhe, vat liéu 1a
thép t6i ; ta cd : [c]¢ = 100 N/mm?

2.28974,24
=—— =11 N %) <
Od 32.4.2.36 ,98 ( /mm ) [c]d

« Kiém nghiém bén cat theo cong thirc (7-12)

_2M,
Tc —
dbl

Tra bang (7-21) c0
[t]c = 87 (N/mm?)

_ 2.28074,24 _ 2
= 036 5,03 (N/mm?) < [1]c

<[z]. N/mm?

Nhu vy then trén tryc I thoa méan diéu kién bén dap va diéu kién bén cat.

5.2. Tinh then Iép trén truc Il
Puong kinh truc IT dé 1ap then 13 dy_, = 50 mm, dm_m = 55 mm

« xét tai tiét dién n, — ny duong kinh lip then 1a dy_, = 50 mm. Theo bang (7-23)
Chonthenb=16;h=10;t=5;t;,=5,1; k=6,2
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Chiéu dai then: | = 0,8.1,4.50 = 56 mm
Theo TCVN 150 — 64 ( bang 7-23) chon 1 = 56 mm
« Kiém nghiém d6 bén dap cua then theo cong thuc (7-11) 6 :

= 2M, _ 215659353
9T 4Kkl 506.256

=18 <[o]q

« Kiém nghiém cit theo cong thirc (7-12):

_ 2M, 215659353

= — = <
T 4bl 501656 6,99 <[t

Nhu vay truc I thoda man diéu kién bén dap va bén cit

5.3. Tinh then IGp trén truc Il
Pudng kinh truc 11T dé 1ap then 1a d = 65 mm

Theo bang 7-23 chon cac thong s6thenb=18;h=11;t=5,5:t,=5,6; k=6,8
Chiéu dai then 1=0,8.1,4.65 = 72,8 mm

Theo TCVN 150 — 64 ( bang 7-23) chon 1 = 80 mm

Kiém nghiém d6 bén dap trén mit canh 1am viéc cta then theo cong thic (7-11)

— 2M, _ 2.649864,7

= = 757 <
%4~ Gkl ~ 65.68.80 36,757 < [o]g

Kiém nghiém bén cit theo cong thirc (7-12)

o= 2M. 2849847 _ 1o 09
dbl  65.18.80

Nhu vay then trén tuc III thoa man diéu kién bén dap va diéu kién bén cét.

Keét luan: Then trén céc truc déu thoa man di€u kién bén dap va bén cat.
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PHAN VI: THIET KE GOI DO TRUC

6.1. Chon 6 Ién
Truc I ciia hop giam tc khong co thanh phan luc doc truc nén ta dung 6 bi
dd. Truc II va truc III ¢6 lyc doc truc tac dung nén ta chon 6 d& chan.

« So d6 chon 6 cho truc I:

Ra Re

Hé s kha niang lam viéc tinh theo cong thirc (8-1)
C = Q.(n.h)°%* < Cping
Choang— 12 hé s6 kha nang lam vi¢c tinh theo bang
Trong d6: n, = 1455 (vg/p): toc do quay truc I
h =950 gio,
Theo cong thie (8-2) ¢6 Q = (K\.R + m.A).K,.K;
Trong d6: m = 1,5 ( tra bang 8-2)
A =0 : tai trong doc truc
K= 1,3 : tai trong va ddp vira. Qua tai ngan han dén 150% so véi tai trong
tinh toan (bang 8-3)
Kn= 1,1 : nhié¢t d0 1am viéc dudi 150°C (bang 8-4)
Ky =1 : vong trong ctia 6 quay (bang 8-5)

Ra= RZ, +R%, =1268,632+1395% = 1885,6 (N.mm)
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Re = /R% +R2, =/965,54% +1121,2% = 1479,65 (N.mm)

Vi luc hudng tam & géi truc A 16n hon luc huéng tam & géi truc B, nén ta tinh d6i
Vo1 géi dd truc A va chon 6 cho géi do tryuc nay, géi truc B léy b cung loai.

Q= (Kv.Ra+ m.A).K,.K;=(1.1885,6 + 1,5.0).1,1.1,3 = 2696,4 N = 269,64 daN

C = Q.(n.h)%3 = 269,64.(1455.950)°2 = 18748,23

Tra bang 14P ung v6i d = 20 mm: 6 ¢& trung, ky hiéu 304, Cpe = 19000 > C
Pudng kinh ngoai ctia 6 D = 52 mm. Chiéu rong 6 B =15 mm

« So d6 chon 6 cho truc II:

\C
E—— w
Pa 3
b
\

SD RD RC SC

Tra bang 18P loai 6 c6 d =20 mm c¢6 C = 38000 c& trung duge p = 11°10°
Hé s kha nang 1am viéc tinh theo cong thirc (8-1)
C = Q.(1)*? < Chung
O day : nn = 259,8 (vg/P): tdc d6 quay trén tryc II
h =950 gio
Q: tai trong tuong duong (daN)
Theo cong thic (8-6) cd Q = (K\.R + m.A).K,.K;
Hé sé m = 1,5 ( tra bang 8-2)
K¢ = 1,3 tai trong va dap vira va qua tai dén 150% (bang 8-3)
Ky = 1 nhiét do 1am viéc dudi 100°C ( bang 8-4)
Ky = 1 vong trong ctia 6 quay (bang 8-5)

Rc = JRZ, +R% =+/9195,52% +549,58% = 9212 (N.mm)
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Rp = RZ, +R2, =4/8700,88% +1758,6 = 8876,82 (N.mm)

Sc =1,3.Rc.tgp = 1,3.9212.tg11°10° = 2364 (N)

Sp=1,3.Rp.tgP = 1,3.8876,82.t911°10° = 2278 (N)

Tong luc chiéu truc: A; = Sc + Pas — Sp = 2364 + 551 — 2278 = 637 (N)

Vi lyc hudng tdm & hai gbi truc gan bang nhau, nén ta chi tinh d6i voi gdi d& truc
bén phai C ( & day luc Q 16n hon) va chon 6 cho gdi truc nay, gdi truc kia liy 6
cung loai.

Qc = (Kv.Rp + m.Ay).Kn. Ky =(1.9212 + 1,5.637).1.1,3 = 13217,75 = 1321,775 daN
C = Qc.(n.h)%3* = 1321,775.(259,8.950)°3 = 54810,83

Tra bang 18P tmg véi d = 25 mm chon 6 ky hiéu (7605) 6 diia con d& chin c&
trung rong. C6 Cpang= 70000 > C

Puong kinh ngoai ctia 6 D = 62 mm, chiéu rong ctia 6 B =24 mm

« So d6 chon 6 cho truc 111

E F
/ \
- - -

Ra
RE 4 RF b
\
Se Sk

Hé s kha nang 1am viéc tinh theo cong thirc (8-1)
C = Q.(n.h)%2 < Cpang
O day : N = 64,42 (vg/P) toc d quay trén truc Il
h =950 gio, thoi gian 1am viéc cta 6
Q : tai trong twong duong (daN)
Theo cong thirc (8-6) 6 Q = (K,.Rp + m.Ay).K,.K;
Hé sé m = 1,5 ( tra bang 8-2)
Ki= 1,3 tai trong va dap vira va qua tai dén 150% (bang 8-3)
Ky = 1 nhiét d6 1am viéc dudi 100°C ( bang 8-4)
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Ky = 1 vong trong ctia 6 quay (bang 8-5)

Re = R%, +R%, =4/5930,772 +8688,8> = 10520 (N.mm)

Rr = JR?, +R?% =+/159992 +17305,82 = 23568,17 (N.mm)

Se = 1,3.Re.tgp = 1,3.10520.tg11°10° = 2699,73 (N)

Sk =1,3.Re.tgP = 1,3.23568,17.tg11°10° = 6048,27 (N)

Téng luc chidu truc: A; = Sg - Pas — S¢ = 2699,73 - 551 — 6048,72 = 3900 (N)

Vi lyc hudng tdm & hai gbi truc gan bang nhau, nén ta chi tinh d6i voi gdi d& truc
bén phai C ( & day luc Q 16n hon) va chon 6 cho gdi truc nay, gbi truc kia lay 6
cung loai.

Qr = (K.Re + MA).K.K; = (1.23568,17 + 1,5.3900).1.1,3 = 38243,62 =
3824,362daN

C = Qr.(n.h)°3 = 3824,362.(60,42.950)° = 102383,57

Tra bang 18P ung véi d = 50 mm chon 6 ky hiéu (7610) 6 diia con d& chin c&
trung rong. CO Cpang= 210000 > C

Puong kinh ngoai ctia 6 D = 110 mm, chiéu rong cta 6 B =40 mm

6.2. Chon kiéu Idp & Idn
Phuong an chon kiéu lap:

- L'Zip b 1an vao truc theo hé 16 va vé hop theo hé truc
- Sai 1éch cho phép vong trong cta 6 14 am, sai 1éch cho phép trén 15 theo hé 15 1a
duong

- Chon kiéu lép béng do doi dé cac vong b khong thé truot theo bé mit truc

6.3. Cé dinh truc theo phuong doc truc
Pé ¢ dinh truc theo phuong doc truc ta dung nép 6 va diéu chinh khe hé

cua 0 bang cac tam dém kim loai gitra nap 6 va than hdp giam toc. Nap cua 6 lap

v6i hop giam toc bang vit, loai nay dé ché tao va dé lap ghép.
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6.4. Che kin 6 Idn
bé che kin cac dau truc nho ra, trdnh sy xdm nhap ciia moi trudong vao 6 va

ngan md& chay ra ngoai ta dung loai vong phdt. Chon theo bang (8-29) (s&ch
TKCTM)

6.5. Béi tron & Idn
B0 phan 6 dugc boi tron bang md, vi van toc truyén banh ring thip khong

thé dung phuong phap ban toé dé dan dau trong hdp vao bdi tron cac bd phan 6.
Theo bang (8-28) co thé dung md loai “T” tng vdi nhiét do lam viéc 60° & 100°C

va van tbe dudi 1500 vg/ph. Luong md dudi 2/3 chd rdng cua bd phan 6.
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PHAN VII: CAU TAO VO HOP VA CAC CHI TIET MAY KHAC

Chon vo hop duc vat lidu bang gang, mat ghép gitta nip va than 1a mit phang di
qua duodng lam cac truc dé lap ghép duoc dé dang theo bang (10-9) cho phép ta xac
dinh duoc kich thude va cac phan tir ctia vo hop.
- Chiéu day than hop:
0=0,025.A + 3 ; A khoang cach truc
5=0,025.213 + 3 =8,325 mm
Chon 6 =9 mm
- Chiéu day thanh nap hop:
01 =0,02.A+3=0,02.213+ 3 =7,26 mm
Chon 6; =8 mm
- Chiéu day mat bich dudi cua than:
b=15.6=15.9=135mm
c6 thé ldy b = 14 mm
- Chiéu day mat bich dudi cta nip:
b:=15.8:=158=12mm
- Chiéu day dé hop khong c6 phan 16i
P=23506=2,359=21,15mm
C6 thé lay P =22 mm
- Chiéu day gan ¢ than hop.
m =0,85.6 =0,85.9 = 7,65 mm
C6 thé lay m = 8 mm
- Chiéu day gan & nap hop.
m; = 0,85.5; = 0,85.8 = 6,8 mm
C6 thé lay m; = 7 mm
- Puong kinh bu 16ng nén:

d, =0,036.A + 12 mm
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=0,036.213 + 12 = 19,668 mm
C6 thé chon d, =20 mm

- Puong kinh bu 16ng khac:
+ & canh 6 : dy=0,7.d, = 0,7.20 = 14 mm
+ Ghép ndp 6: d3 = 0,45.d, ~ 0,45.20 = 9 mm
+ Ghép nap cira tham: ds = 0,37.d, = 7,4 mm c6 thé 1ay ds = 8 mm

Puong kinh bu 16ng vong chon theo trong luong cua hop giam tde, voi
khoang cach truc A , 2 cip chuyén 213 x 213. Tra bang 10-11a va 10-11b chon bu
I6ng M24
- S6 lugng bu 16ng nén: theo bang 10-13 ta lay n = 6.
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PHAN VIII: NOI TRUC

Momen xo0an trén noi truc:

6 41115

——= =649865 (N.mm)
60,42

M, = 9,55.106.% = 955.10

M; = k. My = 1,3.649865 = 844824,5 (N.mm)
Trong 46 : My : Mémen xo4n danh nghia
M : Mémen xo4n tinh toan
K =1,2 & 1,5 Hé sb tai trong dong ( tra bang 9-1)
Pé don gian, dé ché tao va phi hop v&i moémen xoan trén truc. Chon ndi truc 13 ndi
truc dia.

+ C4u tao: hinh vé&

£
&5
— Sy
‘\ . S

Biie

De

_—
N1
jifs}

i

+ Vat liéu 1am ndi truc:

Do van toc vong cua dia v > 30 m/s nén ta chon vat li¢u ndi truc 1a thép duc 35m.

+ Céc kich thudc chil yéu ctia ndi truc dan hoi theo bang (9-2) ta c6 : d = 50 mm,
D, = 100 mm; D = 200 mm; D, = 160 mm; I = 160 mm; S = 40 mm; Buldng c&
M16; sb lugng buldng bang z = 6; mémen xodn 16n nhat Mz = 2500 N.mm

« Vi bu 16ng l1ap c6 khe ho, lyc siét V can thiét véi mdi bu 16ng theo cong thic
(9-3) la:

V> 2kM, _ 2.1,3.649865

> =11733,67(N.mm) (f : hé s6 ma sat)
z.f.D, 6.0,15.160
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PHAN IX: BOI TRON HOP GIAM TOC

Dé giam mat mat cong suit vi ma sat, giam mai mon, dam bao thoat nhiét tdt
va dé phong céac chi tiét may bi han gi can phai boi tron cho truc cac b truyén
trong Hop Giam Tdc.

Vi vén tdc cta banh ring nho nén ta chon cach béi tron ngdm trong dau
bang cach ngdm banh ring, truc vit, banh vit hodc cac chi tiét phu khac ta dung dau
cong nghiép 45 dé boi tron hop giam toc

Khi véan toc nho thi liy chiéu sdu ngadm 1a 1/6 ban kinh banh ring cap nhanh
con dbi voi cap cham dudi 1/3 ban kinh, 0,4 — 0,8 lit cho 1 Kw.

Chon d6 nhét cta dau & 50°C véi banh rang thép o, = 600 N/mm?.

Ta chon dau theo bang 10 — 20.
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L&i két:
Em xin chan thanh cam on céac thiy ¢ gido, dic biét 1a thiy HO6 Duy Lién

cung cac ban di gitp d& em trong qua trinh thyuc hién bai tdp d6 4n mén hoc thiét
ké chi tiét may. Trong qua trinh 1am d6 4n em khong thé tranh kho thiéu sot, em
kinh mong nhan duogc ¥ kién déng gdp cua cac thiy cac cd dé em hoan thién d6 4n.

Em xin chan thanh cam on !



