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Phin 1:
CHON PONG CO VA PHAN PHOI Ti SO TRUYEN
1.1. CHON PONG CO PIEN:

Thiét ké hé thong truyén dong mdy khudy bot nhdo dam bao yéu ciu cong suat
trén truc canh khudy 1a 5 kW, sé vong quay trén truc canh khudy 1a 50 vong/ phit, thoi
gian phuc vu 8 ndm, quay mot chiéu, 1am viéc mot ca, tai trong va dap nhe (mot nam lam
viéc 300 ngay, mot ca lam viéc 8 gio). Ché d6 tai trong cho nhu hinh sau:

Trong d6 T, =T, T, =0,7T T

T1

tl :54, t2: 16

Dé thoa man yéu cau trén ta s T2
dung hop gidm toc dong truc lam gidm
van toc to dong co vao truc cdnh

khudy. Hop giam tdc nay cé dic diém t la

duong tdm cua tryc vao va tryc ra trung

nhau. Do d6 c6 thé gidm bét chiéu dai " t2

hop giam tdc, gitip cho viéc bd tri gon co cau. Tuy nhién khi sir dung hop giam tdc dong

truc ta nén luu y dén mot s6 khuyét diém caa né:
e Kha ning tai ciia cip nhanh khong diing hét vi tai trong tac dung vao cap cham 16n
hon cép nhanh trong khi khoang cdch truc ctia hai cip bang nhau.
e Phai bd trf cdc 6 cua cic truc dong tim bén trong hop giam tdc, 1am phirc tap két
ciu gbi d& va gy khé khin cho viée boi tron cic 6 nay.
e Khoang céch giita cic gdi d& cua tryc trung gian 1én nén mudn dam bao truc du

bén va du cimg phai ting duong kinh truc.



==
L iy
Cong suit cong tic:
P, =5kW
Cong suat dong co: P - P,
de —
n

B0 truyén xich dé hé:n, =09
B9 truyén banh rang try: 77,, = 0,96

Hiéu suat 6 lan: n, =0,99

Hiéu suat chung: = 7 =7, 7% 72 (véi bdn cip 0 lan va hai cip banh ring).

Suy ra: n=n_17%1, =0,9.0,99".0,96° = 0,797

P
P, =—*= > =06,27kW
n 0,797

Chon cong suat dong co: 7,5 kW

S6 vong quay bd phéan cong tic: 50 vong/phiit.

Dong co \ S6 vong quay \ Ti s6 truyén \ B truyén

| Bo truyén xich |




chung banh rang
4A112M2Y3 2922 58,44 11,2 4,1
4A132S4Y3 1455 29,1 6,3 3,7
4A132M6Y5 968 19,36 5 3,092
4A160S8Y3 730 14,6 2,5 4,588
Véi céc ti sé truyén trén ta chon dong co 4A132M6Y5 c¢6 sd vong quay 968

vong/phit.

1.2. PHAN PHOI Ti SO TRUYEN:

Sobo chon u, =25

Ty s6 truyén hop giam tdc: u, =

19,36:7’74
2,5

Ty s6 truyén banh rang: u, =u, = \/u_h =2,78 do hop giam tdc dong truc

Chon u, =u, = 2,8 1 ty s truyén tiéu chuan.

Thir lai s6 vong quay ctia bd phan cong tic :

cau dit ra 1a 50 vong/phit.

2.8.

968
2825

Theo céc thong s6 vira chon ta lap bang déc tinh k¥ thuat sau:

=49,39 vong/phut thoa voi yéu

BANG DPAC TINH KY THUAT CUA HE THONG TRUYEN PONG

Truc | DoOng co | II III
Thong s6
Cong suat (kW) 6,27 5,96 5,67 5
Ty s6 truyén 2,8 2,8 2,5
Momen xoin (Nmm) 61911,63 164754,3 438430,9 976604,9
S6 vong quay (v/ph) 968 345,7 123,5 49,4




Phan 2:
TINH TOAN THIET KE CHI TIET MAY
2.1.THIET KE XIiCH

- S0 liéu ban dau:

Cong suat P (kW) 5,67
S6 vong quay banh din n, (vg/ph) 123,5
Momen xoan 7, (Nmm) 438430,9
Ty s6 truyén u 2,5

Diéu kién lam viéc: quay mdt chiéu, lam viéc 1 ca, tai va dap nhe.
~ Tinh todn thiét ké:
1. Chon loai xich con lan mot day.
2. Chon sd ring dia xich dan theo cong thic:
2, =29—2u=29-2.2,5=24 ring
3. Tinh s rang dia xich 16n theo cong thirc:
2, = zu =242,5=60 ring . Vay thoa diéu kién Z,, < (100 ,
4. Khi d6 ty sb truyén chinh x4c bo tuyén xich :

u=22-0_55
7z, 24

5. Ta c6 hé sb diéu kién sir dung xich:
K=KKK,K KK, =1111.1.1=1

trong d6: Ko =1 - hé s ké dén anh hudng cua vi tri b truyén
K, = 1- hé s ké dén khoang céch truc va chiéu dai xich
Kg=1-hé s6 ké dén anh hudng cua viée diéu chinh lyc cang xich
Ky = 1 - hé s6 anh hudng cua bdi tron
K,.=1 - hé sb tai trong dong, ké dén tinh chat cua tai trong
Ky = 1 - hé s6 ké dén ché d6 1am viéc cua bd truyén, do lam viéc 1 ca

Hé s6 K, =z, /z,=25/24=1,04
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Hé sé K, =n,, /n, =200/123,5=1,62

Do la xich con lan mot day nén x = 1, suy ra K, =1

6. Tir d6 ta c6 cong suat tinh toan:

KK K F, _ 1.1,04.1,62.5,67
K

X

P= =9,55<[P]

Theo bang 5.4 [3] tng v&i cong sudt cho phép [P] > P, va sb vong quay thuc nghiém
ng; = 200 vg/ph ta c6 dugc buoc xich p. = 25,4 mm.

Kiém tra s6 vong quay to1 han ng véi bude xich p.= 25,4 mm tra tir bang 5.2 [3] ta
CO Nygi han = 800 vg/ph nén diéu kién n = 123,5 vg/ph < ny, dugc thoa.

7. Tiép tyc ta kiém mghiém budc xich theo cong thirc sau

p. 26005 —%
ZnlpIK,

vOi [p,]=32MPa tra tir bang 5.3 [3]

A ox 1A A . PK ,67.1
The vao bicu thuc trén ta cd p, > 6003 ——— =600 __ 2671 _ 23,46
Zn[PolK, \24.123,5.32.1

Budc xich da chon thod man di€u kién trén.
8. Tinh todn cic thdong so6 cua b truyén xich vira chon :

np,Z, 123,5.254.24
60000 60000

1000P _ 1000.5,67

v 1,25

- Vén toc trung binh cua xich: v=

=1,25m/s

-Lycvong coich: F = =4536 N

- Chon khoang céach truc so bd tir a =40p, =40.25,4=1016mm (tr a=(30+50)p,)
- S6 mét xich :

X =%+ Z+27, +(Zz_z1 jz D.

D, 2 2z a

_2.1016 24+60 (60-24 25,4
25,4 2 27 ) 1016

Ta chon X = 122 mit xich .
- Chiéu dai xich: L= p,X =25,4.122=3098,8mm .

=122,82

9. Tur d6 ta tinh khoang cach truc chinh xac:



2 2
a=0,25p | x-2t%, [[x _LtZ ]| gl L=
2 2 2

2
=0, 25.25,4[122— 24;60 +\/(122— 24;6())—8(602_ 24) } =1005, 46 mm
T

_va dé bo truyén xich lam viéc binh thuong ta gidm khoang cédch truc xuéng mot doan
bang (0,002+0,004)a

Do d6 ta c¢6 khodng cach tryc tinh toan la a = 1002 mm
- Luc tac dung 1én truc: F. =K F =1,15.4536=5216,4N

v6i Ky, = 1,15 do xich nam ngang.

- Puong kinh dia xich :
Bénh dan:
g =LA 2542104 04 m
T T

d, = p,(0,5+cotg(x/Z,))=25,4.(0,5+cotg(r/24)) = 205,63 mm
Banh bj dan:

p.Z, 25,4.60
dZ e e —
T T

=485,1mm

d, = p.(0,5+cotg(x/Z,)) =25,4.(0,5+cotg(x /60)) = 497,36 mm
10. Kiém nghiém sb lan xich va dép trong 1 gidy:

jZm 241235 o o
15X~ 15.122

voi [i] = 20 tra bang 5.6 [3]
11.Kiém tra xich theo hé s6 an toan:

S:L
F+Fv+Fo

v6i Q=50 (KN) tra bang 5.1 [1]
F =F =4536N

F =q,’=2,6.1,25=4,06 N
voi g, =2,6kg/m trabang 5.2 [1]
F,=K,aq,g=6.1,002.2,6.9,81=153,34 N



H¢ s6 d6 vong K, =6 vi xich nam ngang.

Suy ra: s= . 20000 =10,652s]
F+F +F, 4536+4,06+153,34

véi [s] = (7,6 + 8,9) bang 5.7 [3].
Nhu vay da thoa diéu kién an toan

Thong s6 bo truyén xich:

Z, (rang) 24
d, (mm) 194,04
d,; (mm) 205,63
7, (rang) 60
d, (mm) 485,1
d,, (mm) 497,36
a (mm) 1002
X (mit xich) 122
F. (N) 5216,4
2.2. THIET KE BANH RANG

Thiét ké bo truyén banh ring cip cham:

- S0 liéu ban dau:

Cong suat P (kW) 5,96
S6 vong quay banh dan n (vg/ph) 345,7
Mémen xoan T (Nmm) 164754,3
Ty s6 truyén u 2,8
Tudi tho L; (gid) 19200




Ché d6 1am viéc: quay mdt chiéu, lam viéc mdt ca, tai va dap nhe, 1 nam lam viéc 300
ngay, 1 ca lam viéc 8 gio.

— Chon vit li¢u ché tao banh ring :
Chon thép 40 Cr dugc t6i cai thién
Theo bang 6.1 [1] ta chon dd ran trung binh:
Bdnh dan:  HB, = 300 HB
Banh bi dan: HB,= 280 HB
- Tinh todn thiét ké:
1. S chu ky 1am viéc co so.
N, =30HB>* =30.300** =2,64.10" chu ky.
N,., =30HB,>* =30.280>* =2,24.107 chu ky.
Va: N,y =N,,, =5.10° chu ky
L, =8.300.8 =192004

2. S6 chu ky 1am viéc twong dwong:

2 T 3
Ny =600 ——| n.1,

i=1

max

3 3
:60.1.{(Tj >4 +(0’7T) 16 }.345,7.19200

T) 54+16 T ) 54+16
Suyra: N, =3384.10" chuky; y = Nuer Z12,09.107
ubrl
2 T 6
N, =60.c.2( : J n.t,
i=1 Tmax
TY 54 0,77\ 16
=60.1. ( . 4| = . .345,7.19200
T) 54+16 T 54+16
Suy ra: N,,, =31,79.10" chu ky.

7
=N SLTOA0T 4y 5547 chuky.
8

ubrl 4

N

Vi Nypy > Nyori Nigs > Nyoos Nigy > Nios N gy > N

Nén ta c6 hé s6 tudi tho: K,,, =K,,, =K., =K, =1
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3. Theo 6.13 [3], ta chon gidi han moi tiép Xuc:
o =20HB+70

OH lim

Banhdan: o,,,,,

Banh bj dan: o,,,,,, = 20HB, +70= 630 MPa

=20HB, +70=670MPa

4. Ta chon giéi han moi udn:
Gopi =1,75HB
Binhdin: o

OF lim1

Banh bj din: o,,,,, =1,75HB, =490 MPa

=1,75HB, = 525MPa

5. Ung suét tiép xdc cho phép:

[O'H]=O-O%"’()’9KHL V61 s, =1,1 tra bang 6.13 [3]. Ttr day ta co:
H
[O-Hl]:%%mlo,gKHLl =M1=548,18MP61
H )
O pi1im2 059 _630.0,9

[O-HZ]: Ky, = 1 .1=515,45MPa

Sy ,

Gid tri Ung suat tinh todn:

(o] = 0,501 1+ [6%5])
Do [o,]<[0,] . =515,45MPa
Suy ra: [0, |=515,45MPa

6. Ung suét udn cho phép tinh theo cong thirc sau:

[6,]=20tim g véi s, =1,75 trabang 6.13 [3]. Tix day ta c6:

F

Coriim 525.1
[o,]= OS“ LKy, = 75 = 300MPa
F ’
Coriim 490.1
[o—m]=—<’sF1 2K =5 = 280MPa
F ’

Vi hop giam tde duoc bdi tron tot (hop giam tot kin), do d6 ta tinh toan thiét ké theo
dd bén tiep xc.

Dé dam bdo diéu kién bén déu, chon v, , =0,4

11



Khi d6: = l//,,a(;t+1) _ 0,4.(22,8+1) 076

Ung VvOi Yy VUra chon, tra bang 6.4 [3] ta c6
Kyp= 1,02
K= 1,04
7. Khi d6, khoang céch tryc bd truyén banh ring try ring thang:

[ Tk
a, =43(u+1),——L—
l//bu [O-H] u

130,841y | 16543102
0,4.(515.45)* 2,8

~135,06 mm

Theo tiéu chuan chon: a,, = 160 mm.

V61 khoang cdch truc vira chon ta chon mddun rang theo:
m, = (0,01+0,02)a,, (Ung véi HB,, HB, < 350HB)

Suy ra: m, = 1,6 + 3,2 ta chon m, =2

Ta c6 do banh rang try rdng nghiéng nén 8" < f<20°

m,z,(u+1)

a

w

= cos8 2> > cos20°

2a_cos& 2a_cos20°
W 2 Zl 2 W
m, (u+1) m, (u+1)
=41,727z 239,57

Ta chon z, =40 rang >17 (thoa diéu kién khong cit chan rang)
Z, =u.z, =2,840=112 rang
8. Khi d6 goc nghiéng rang la:

m,z, (u+ 1)} _ arc05(2.40.(2,8“)

,B:arcos( > 160

j=l8,19°
a

9. Cic thong s6 hinh hoc cuia bo truyén:

- Duong kinh vong chia:

A2 e
cos#  cos(18,19%)
S am 122 a5 29 mm

2 cos B cos(18,19%)

12



- DPuong kinh vong dinh:
d,=d +2m=88,21mm
d,=d,+2m=239,79mm
- DPuong kinh vong day:
d; =d,—2,5m="9,21mm
d,, =d,~2,5m=230,79mm
- Khoang céch tryc: a, =160 mm
- Chiéu rong vanh rang:
Banh bi dan: b, =, .a=0,4.160 =64 mm
Banh dan: dua vao b, = 64 mm va dé phi hop két cdu ta chon
b; =70 mm
Van tc vong banh ring::

L Zdpn, _ 7.84,21.345,7
60000 60000

=1,524m/s

Theo bang 6.3 [3] chon cip chinh x4c 12 9, v&i van toc gidi han Vo = 6ml/s.

X4c dinh gia tri cic luc :

- Lucvong: F,=F, =£=M=3912,94N
d, 84,21

© Luc huéng tam: £, = . = Fal8%. _ 3912.941200)
cos co0s(18,19%)

=1499,15N
- Lucdoctruc: F,,=F,=Ftg(f)=3912,94.1g(18,19°) =1285,75 N
10. Tinh todn kiém nghiém gi4 tri Gmg sut tiép xic:
Theo bang 6.6 [3], ta chon hé sb tai trong dong :
Kyuv=1,03
Kgry= 1,06

o = Z,Z,Z, [2TK,@u+1) <lo,]
dl bwu

Tacé: Z, =275MPa"? do vat liéu 1a thép

z, - 2'cos,B ~L72
\j sin 2¢,
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Z,~0,96 (do lay ¢, = 1,2)

Ta cé: b, = b,= 64 mm
d,=d;=84,21 mm

2T K, ;K +1
Suy ra: o, = ZMiHZe \/ ! Hﬂb v (+1) =462MPa <o, ]
1 wu

K ZiZyK Ky _ 30 1:0.90.887.1.1,021 ) o

Sy ,

voi [041= Copiim

trong d6: Z, =0,9; K, =1.
Z, =0,85v"" =0,85.1,524"" = 0,887

K., =\/1,05—i4 =\/1,05— 8421 1021
~ 10 10

Do d6 banh ring thoa diéu kién tng sudt tiép xic.

11. Tiép tuc kiém nghiém theo do bén udn:

- Heé so dang rang:

3 o
Banh din: ¥, =3,47+ 132 _ 3 474132008 0819) _ 4 s
Zvl
3 o
Banh bi din: ¥,, =3,47 +12 =3 47+ 13’2'“’151;18’19 ) 357
ZvZ

- BPac tinh so sanh do bén cdc banh rang:
[o/] 300
Y, 3,75
o1 _ 280 _ 26 43
Y., 3,57
Vay ta s& kiém nghiém banh bi din c6 do bén thap hon.
- Ung suat uén tinh toan:

2Y,,TK,,K
_ 2K Ky 235711647543 L04106 o0 2y 1m0 (612280 MPa
d,b,,m, 84,21.64.2

Or

Kp YoV YsKre _ 49010911 _5r 1rpg

voi [0+1=0Coriim
Sy ,

trongdo Y, =1;Y =0,9; Y;=1; K,. =1
Do d6 d6 bén udn duoc thoa

14



Tir d6 ta c6 bing két qud sau: (don vi mm)

Thong s6 banh ring Bédnh chu dong ‘ Bénh bi dong
Khodng céch truc (a,,) 160
Duong kinh vong chia (d) 84,21 235,79
Duong kinh vong dinh (d,) 88,21 239,79
Puong kinh vong ddy (dy) 79,21 230,79
Chiéu rong vanh ring (b,,) 70 64
Géc profin goc () 20°

Thiét ké bo truyén banh riang cip nhanh:

- S0 liéu ban dau:

Cong suat P (kW) 6,27
S6 vong quay banh dan n (vg/ph) 968
Momen xodn T (Nmm) 61911,63
Ty sb truyén u 2.8
Tuoi tho L, (i) 19200

Ché d6 1am viéc: quay mdt chiéu, lam viéc mdt ca, tai va dap nhe, 1 nam lam viéc 300
ngay, 1 ca lam viéc 8 gio.

— Chon vit li¢u ché tao banh ring :
Chon thép 40 Cr dugc t6i cai thién
Theo bang 6.1 [1] ta chon d¢ ran trung binh:
Banh dan:  HB, =300 HB
Bénh bi dan: HB,= 280 HB
- Tinh toén thiét ké:
1. S6 chu ky 1am viée co sd.
N, =30HB>* =30.300** = 2,64.10" chu ky.
N,., =30HB,** =30.280** =2,24.10" chu ky.
Va: N,y =N,,, =5.10° chu ky
L, =8.300.8=19200A

2. S chu ky lam viéc tuong duong:
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2 T 3
Ny =60.0)] - |

i=l max

3 3
=60.1. (Tj . >4 +(O’7Tj . 16 .968.19200
T) 54+16 T 54+16

pen =94,77.107 chu kg = Nuet 3385 107

brl

Suy ra: N

2 T 6
N, =600 | == | 1,
i=1 Tm

ax

6 6
=60.1. (T . >4 + 0,77 . 16 .968.19200
T) 54+16 T 54+16

Suy ra: N,,, =89,02.10" chu ky.

7
N = New (8902107 4o chu k.

ubrl 4

Vi: Ny > NyoisNygs > Nyoys Npgy > N

HO2> " " FE1 FOI’NFE2 NF02
Nén ta c6 hé s6 tudi tho: K, =K,,, =K,,, =K,,, =
3. Theo 6.13 [3], ta chon gi6i han moéi tiép xic:
O omim = 2HB+70
Binhdan: o,,,,, =2HB,+70=670 MPa

Banh bj din: o, ,=2HB, +70=630MPa

4. Ta chon gidi han moi udn:
0F11m 1 75HB
Banhdan: o,,,,, =1,75HB =525MPa
Banh bi din: o, , =1,75HB, =490 MPa
5. Ung suat tiép xiic cho phép:
[o,]= Ooun 9 K,, voi s, =1,1 tra bang 6.13 [3]. Tur day ta c6:

H

[o,,]= Comm®9 :—67?‘?’9 1=548,18 MPa

Sy ,
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[6H2]:MKHL2 =%1=515,45MPQ

Sy ,

Gid tri ing suat tinh todn:

lo,]1=0.5[02, |+[02.]= 0,5\/(548,18)2 +(515,45)" =376,23 MPa

Do [o,]<[0,] . =515,45MPa

Suy ra: [0, ]=515,45MPa

6. Ung suat ubn cho phép tinh theo cong thirc sau:

[6,]=Z0rm g véi s, =1,75 trabang 6.13 [3]. Tix day ta c6:
S

F

Corim 525.1
[o)]= OS“ LKy, = 75 = 300MPa
F ’
O orim 490.1
[o—m]:—"sf1 2K =75 = 280MPa
F ’

Ta chon Wy, cho cdp banh ring cap nhanh 12 0,25.
0,25.(2,8+1)

Khi d6: y,, = Y (124"‘1) _

=0,475
Ung vOi Yy VUra chon, tra bang 6.4 [3] ta c6
Kyp= 1,005
Kgg= 1,015
7. Do day 1a hop giam tdc dong truc nén:
a, =160mm
m, =2mm
Chiéu rong vanh ring:
Bénh bi dan: b, =y, a=0,25.160 =40 mm
Banh dan: dua vao b, =40 mm va dé phit hop két cdu ta chon
b; =46 mm
Van tc vong banh ring::
_ mdpn, _ 784,21.968

=4,268m/s
60000 60000

Theo bang 6.3 [3] chon cép chinh xdc 129, v6i véan toc gi¢i han v, =6m/s.
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Xéc dinh gia tri céc luc :
- Lucvong: F,=F, _ 2% _ 20191163 1470,41N
d, 84,21

- Lychuéng tam: F,=F, = g, _ 1470,41.tg(?0 )_ 563,35N
cos co0s(18,19%)

- Luycdoc truc: F, =F,, = F,1g() =1470,411g(18,19°) = 483,16 N

8. Tinh toan kiém nghiém gi4 tri (g sudt tiép xdc:

Theo bang 6.6 [3], ta chon h¢ sb tai trong dong :
KHV = 1,09
Kgy=1,19

o = Z,Z,Z, [2TK,u+1) <io,]
dl bwu

Tacé: Z, =275MPa"? do vat liéu la thép

Z, = /M ~1,72
sin 2¢,

Z.~0,96 (dolay ¢, = 1,2)

Ta cé: b, = b, =40 mm
d,=d;=84,21 mm
2TK, K +1
Suy ra: o, = ZMiHZs \/ 1 Hﬂb (U +1) =365,8 MPa<[o,]
1 wu

1.0,9.0,983.1.1,021 =517.33MPa

KHLZRZVKIKXH — 630
1,1

voi [041= Comiim
s

H

trong dé: Z, =0,9; K, =1.
Z, =0,85v" =0,85.4,268"" = 0,983

K, =\/1,05—i4 - \/1,05— 8421 1 01
10 10

Do d6 banh ring thoa diéu kién tng sudt tiép xic.

9. Tiép tuc kiém nghiém theo do bén udn:

- H¢ s6 dang rang:
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3 o
Banh din: ¥,, =3,47+22 23,47+ 13’2“’050(18’19 ) _375
Zvl
3 o
Banh bi din: v, = 3,47 + 122 =3,47+13’2'C°151§8’19 ) 357
ZvZ

- Dac tinh so sdnh dd bén cac banh rang:

(04300 _
Y, 375

190 289 78 43
Y, 3,57

Vay ta s& kiém nghiém banh bi dén c6 do bén thip hon.
- Ung suat uén tinh toan:

_ 2V, TiK, K, _23,57.61911,63.1,015.1,19

=79,26 MPa <[0,,]

F

d,b,m, 84,21.40.2
VOi [6,]1= Gy, —KFLYR§Y5K re — 490—1‘1‘10’795‘ L 250 mPa
F 9

trongdo Y, =1; Y. =0,9; Y;=1; K,. =1
Do d6 d6 bén udn duoc thoa

Tir do ta c6 bang két qud sau: (don vi mm)

Thong s6 banh ring Béanh chu dong | Béanh bi dong
Khoang céch truc (a,,) 160
Puong kinh vong chia (d) 84,21 235,79
Puong kinh vong dinh (d,) 88,21 239,79
Puong kinh vong ddy (dy) 79,21 230,79
Chiéu rong vanh rang (b,) 46 40
Géc profin goc () 20°
2.3. TINH TRUC

2.3.1. Xdc dinh néi truc vong dan hoi:

Pé truyén momen tir dong co vao hop giam tdc ta chon ndi truc vong dan hdi vi né c6
nhiéu vu diém : cu tao don gian, dé ché tao, d& thay thé, 1am viéc tin cay . Nobi truc vong
dan hoi c6 thé 1am viéc binh thuong khi d6 léch tim Ar tir 0,2 — 0,6 mm, d6 léch géc dén
1°. Do trong qué trinh 1ip ghép khong thé dam bao do ddng tAm nén giy tai trong phu

F, =(0,1+03)F,, véi F,— luc vong tic dung 1én vong dan hoi.
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V6iT=61911,63 Nmm ta chon ndi truc c6 cic thong b chinh sau Dy=68 mm; |, =

15 mm; l,=22mm; lgp= 15 mm; z=6; .= 19 mm va d.= 10 mm
- Piéu kién bén dap ciia vong dan hoi:
2kT 2.1,25.61911,63

_ - =2,53MPa < (2..3) MPa
Ddl, 6.68.10.15

0y

Vay diéu kién bén dap cua vong dan hoi duoc thoa.
- Diéu kién bén cua chét:
LT 19.1,25.61911,63
014> D,z 0,1.10°.68.6

=36,04 MPa <[0,.]=(60..80) MPa

F

Vay diéu kién bén cta chdt dugc thoa.
Sau khi tinh ndi truc ta phan tich lyc tdc dung 1én cédc truc voi diéu kién hudng tac

dung ciia Iyc F,, phai tao ra momen udn 16n hon dé tinh cho trudng hgp nguy hiém nhat.
Do 16n cua F;:
F,=(0,1+0,3)F, =546 N

Ta c6 so d phan tich Iyc nhu hinh bén dudi:

<,q>+,<_:

—N = j = S ks = é
=
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TFK

~ |

‘4nt FEL;/T‘
Fri Fa4

Ft1
e o Ft4 ﬂ Frd

Faz_¥ Fi2 Fra
Fa3 V Fi3

Vit liéu ché tao truc la thép C45 t6i cai thién.
Giéi han bén: o, =850MPa
Tri s6 ciia tng suat udn cho phép tuong tng véi 0, =850(MPa) tra trong bang 10.5
[1]:
[0]=67MPa
Ung suat xodn cho phép:
[T ] =20+ 25 MPa ddi véi truc vao, ra
[t]= 10+ 15 MPa dbi véi truc trung gian

Xéc dinh so bd duong kinh truc theo cong thurc sau:

T,
d > —
V0.2[7]

A. Truc trung gian:
Véi T,=164754,3 Nmm
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[t] =13 MPa

P M LU EL T i
0.2[z] | 0,213

Chon so b duong kinh cic doan tryc:

Tai vi tri b 1an dyy = 40 mm
Tai vi tri banh rang cép nhanh va cham d,; = dy, = 45 mm

Xéc dinh khoang cach gitta cac gbi do va cic dieém dat lyc:

x=10mm AD=%(W+ZI)+x=70mm
w=60mm BC=%(W+ZZ)+x:7Omm
[, =1, =60mm = AB=210mm

Ta c6 luc tac dung:

F, =1470,41N
F, =563,35N
F, =48316N

F,, =3912,94N
F,, =1499,15N

r

F,, =128575N

a

Suyra: M, =F,,, dw2>21 — 483.16. 235,79

=56962,15 Nmm

M, =F, %2 _ 1285753421 54136,5 Nwm
2 2

Biéu d6 mOomen:
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Fad L/ Ft3
A D ' B
ey = b —_—
G
Fa :T Tr Frz Tqﬁ :
oy ——

Q2503 6Mmm

™= y25780 MMM

T Fiax lFt: TFta iHE ¥

. 167819 AMmm

llling

164754, 3 mm
T

12664 2Mmm

1. Tinh phan luc tai cac gbi twa:
- Trong mit phang yz, ta co:

YM,=0=>M,-M,+F, .AD+F,,, AC-R, AB=0

Suy ra:
M, -M,+F, AD+F,, AC
Ry, = AB
_ 56962,15-54136,5+563,35.70+1499,15.140 _ 120067 N
210
Taco:

RAy +RBy =F, +F,
Viy: RAy =F,+F,, —RBy =563,35+1499,15-1200,67 =861,83 N

r

- Trong mit phang xz, ta co:
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> M,=0=F,.AD-F,, AC+R, .AB=0

F,, AC—F,.AD _3912,94.140—1470,41.70
AB 210

F, +R, —F,, =1470,41+2118,49-3912,94 =—324,04 N

Suy ra: R, = =2118,49N

R

Ax T
2. Tinh dwong kinh tai cac doan truc:
Vay tiét dién nguy hiém 12 tai C:
M,c= 148294,3 Nmm
My = 84046,9 Nmm
T =164754,3 Nmm

Vay: M = (M2 +M?, =/148294,3 +84046,9° =170455,51 Nmm

Tai C: M,, = M>+0,75T° =4[170455,51> +0,75.164754,3> = 222290,5 Nmm

d>s M, _ 222290,5 —32.13mm
0,1[c] 0,1.67

Theo tiéu chuan va dé phit hop voi két ciu banh ring ta chon de = dp = 45 mm.
Tai céc tiét dién khéc ta c6:
Tai A va B:
Theo tiéu chuan va dé dat sy hai hoa vé két ciu ta chon dy = dg = 40 mm
3. Kiém nghiém then
Kiém ngiém diéu kién bén dap va bén cat d6i véi then bang:

Véi céc tiét dién tryc diing mbi ghép then can tién hanh kiém nghiém mbi ghép vé do
bén dap va dd bén cat theo cong thurc sau:

2T <o

O, =——=s |0

Cdl (h-1) "

TC=2—TS[Z'C]
dl,b

trong d6 [64] = 100 MPa tng suét dap cho phép tra trong bang 9.5 [1] va cho phép 16n
hon gid tri cho phép 5% va [1.] = 40 + 60 MPa la ing suat cat cho phép

Bdng kiém nghiém then:

. Then 5 . | Chiéu dailam .
DPuong (mm) Chiéu dai vide cia then 1 Mobmen O4 Te
s v t
kinh (mm) bxh ‘ 0 then 1 (mm) (mm) T (Nmm) | (MPa) | (MPa)
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| TrucI1 [ 45 | 14x9 | 5.5 | 50 | 36 | 1647543 | 58,11 | 14,53 |

4. Kiém nghiém theo hé sb an toan
- Vat liéu tryc: thép C45, t6i cdi thién.
o, = 850 MPa
véi 6.1 = 0,46, = 340 MPa; 1., = 0,2236, = 189,66 MPa
- H¢ sb xét dén anh huong tap trung tai trong: K, K;
Tra bang 10.8 [3] taco : K;=2,05
K:=19
- H¢ sb tang bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] ung v&i truong hop phun bi.
- Hé sb xét d&én anh hudng cla tng suat trung binh:
Y, =0,05 vay,=0.

Bang so liéu:

. . Then Momen | Momen
Thong Duong % . <
6 kinh(mm) chong | can xoan
bxh t; uon W W
Truc 11 45(C) 14x9 5,5 7611,3 | 16557,47

trong d6: W =0,1d>; W, =0,2d” khi truc déc.

zd® bt(d-1)* W - zd®  bi(d
32 2d 7 16

Badng kiem nghiém hé so an toan s :

W =

-1 . o
y ) khi truc ¢6 mot then.

(trong d6, [s] hé sb an toan cho phép nam trong khoang 1,5 + 2,5; khi [s] =2,5+3 ta

khong can kiém nghiém truc theo dg cung.)

Duong kinh

d(mm) €5 & O, T, So Se

Truc II | 45(C) | 0,84 | 0,78 22,4 4,98 10,57 26,58

9,82

trong do:
€. & 1ahé s6 kich thudc tra trong bang 10.3 [3]

G, , T, la bién dJ cta ting suat tinh theo:

O, =0 :W
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T T

max

“T 2w,

So » St 1a h¢ sO an toan xét riéng cho rng suat udn va irng suat xoan:

O-—l
S, =
KO'Ga
+ l/jdo-m
&5
T—l
S, =
K.z,
—tVY,T,

£,
Khi d6 hé s6 an toan kiém nghiém cho truc la :

A

o7
2 2
1[SU+ST

Keét qua kiém ngi€m hé so an toan cho thay cac doan truc déu thod man h¢ s6 an toan
ki€ém nghiém truc theo do bén moi. Ngoai ra truc con ddm bao ve do cling.

S =

B. Truc diu vao:
V61 T;=61911,63 Nmm
[tT] =20 MPa

d>3 7 =3 61911,63 =24,92mm
0,2[2‘] 0,2.20

Chon so bd duong kinh cic doan tryc:

Tai vi tri khép ndi djp = 25 mm
Tai vi trf 6 1an d;; = 30 mm
Tai vi tri banh rang d;, = 35 mm

Xéc dinh khoang cach gitra cac gbi d va cac diem dét Iyc (can ctr vao kich thudc ciua
tryc trung gian):

AD =f=65mm

AC=BC=70 mm
Ta c6 luc tac dung:

F, =1470,41N

F, =563,35N
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F, =483,16 N
F,=(0,1+0,3)F =546 N

Suyra: M, =F o 84,21

Biéu d6 mOomen:

= 483,16, = 20343,45 Nim

Il p— -
A/ Fa1
-
Fri
¢ - l
iy e
G045, 06 Mmm
th
TFI J/Fﬁex
FikY
Fmi’ seuszsN"""m’
mﬂﬁ WQ”W

T

1. Tinh phan luc tai cdc goi twa:
- Trong mit phang yz, ta co:

dYM,=0=>M,—F, . AC+R, . AB=0

Suy ra:
F,AC-M,
RBy rll* AB
_ 563,35.70—-20343,45 136,36 N
140
Tacéo:
R, +R F

Ay By — L1
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Vay: R, = F,, —R,, =563,35-136,36 = 426,99N

- Trong mit phang Xz, ta co:

> M,=0=F,AD+F, .AC-R, . AB=0

nt

F,AD+F, . AC _546.65+1470,41.70
Suy ra: R, = =

AB 140
R, =F, +R, —F, =546+988,7-1470,41=64,29 N

=988, 7N

2. Tinh dwong Kkinh tai cac doan truc:
Viay tiét dién nguy hiém 12 tai C:
M;c= 69209 Nmm
Myc=9545,2 Nmm
T=61911,63 Nmm

Vay: M =M% +M?, =/69209* +9545,2> = 69864,13 Nm

Tai C: M, =/M>+0,75T> =/69864,13" +0,75.61911,63* =88066,93 Nmm

d> M, _ s 88066,93 —23.6mm
0,1c] 0,1.67

Theo tiéu chuan va dé phit hop voi két cau banh ring ta chon de = 35 mm.
Tai céc tiét dién khéc ta c6:
Tai A va B:
Theo tiéu chuan va dé dat sy hai hoa vé két ciu ta chon d, = dg = 30 mm
Tai D: dp=25 mm

3. Kiém nghiém then
Kiém ngiém diéu kién bén dap va bén cit ddi voi then bang:

Véi céc tiét dién tryc diing mbi ghép then can tién hanh kiém nghiém mbi ghép vé do
bén ddp va do bén cat theo cong thuc sau:

= <lo,]
O, =—=s |0
Cdl (h-1) "
TCZZ—TS[TC]
dl,b

trong d6 [64] = 100 MPa (g suat dap cho phép tra trong bang 9.5 [1] va cho phép 16n
hon gié tri cho phép 5% va [t.] = 40 + 60 MPa la rng suat cat cho phép
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Bdng kiém nghiém then:

€:. € 1ahé s6 kich thudc tra trong bang 10.3 [3]

29

‘ Then .3 .. | Chiéu dai lam .

DPuong (mm) Chiéu dai viéc ciia then I Mobmen (o Te
kinh (mm) bxh | 1, then 1 (mm) (mm) T (Nmm) | (MPa) | (MPa)
Truc I 25| 10x8 | 5 50 40 61911,63 | 41,27 | 12,38

i 35/ 10x8 | 5 50 40 61911,63 | 29,48 | 8,84
4. Kiém nghiém theo hé sé an toan
- Vat liéu tryc: thép C45, 61 cai thién.
oy, = 850 MPa
voi 6. = 0,40, = 340 MPa; 1, = 0,2236,= 189,66 MPa
- Hé s6 xét dén anh huong tap trung tai trong: K, K;
Tra bang 10.8 [3] taco : K;=2,05
K:=19
- H¢ sb tang bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] ung v&i truong hop phun bi.
- Hé sb xét dén anh hudng cla tng suat trung binh:
Y5 =0,05 vay,=0.
Bang 50 liéu:
Th O O
Thong Duong e MOEH en l\q/[omeén
6 kinh(mm) chong | can xoan
bxh t; uon W W
Truc I 35(C) 10x8 5 3566,39 | 7775,63
trong d6: W =0,1d>; W, =0,24° khi truc déc.
3 _£\2 3 _ 2
W= zd” _bid =1 ; W= zd” _bid =1 khi truc c6 mdt then.
32 2d 16 2d
Bdng kiém nghiém hé sé an toan s :
(trong dg’), [s]vhé sb an toan cho phép nam trong khoang 1,5 + 2,5; khi [s] =2,5+3 ta
khong can kiém nghiém truc theo dd cting.)
DPuong kinh
d(mm) €5 € O, T, So St S
Truc I \ 35(C) | 0,88 | 0,81 19,59 3,98 12,67 34,54 11,89
trong do:




C. , T, la bién dJ cua ting suat tinh theo:

M
O-u :O-max =
w

_ 7’-max _ T
T2 T aw,

S » St 12 h¢ sO an toan xét riéng cho trng suat udn va irng suat xoan:

0
S, =
KO'GC{
—p TVs0,
&5
T—l
S, =
K.z,
+y, T,

.
Khi d6 hé s6 an toan kiém nghiém cho truc la :

A

o7
2 2
\Ss +Sr

Keét qua kiém ngi€ém hé so an toan cho thay cac doan truc déu thod man h¢ s6 an toan
ki€ém nghiém truc theo do bén moi. Ngoai ra truc con ddm bao ve do cling.

S =

C. Truc diu ra:
Véi T, =438430,9 Nmm
[tT] =20 MPa

2T = B80T g 6
0,2[z] | 0,220

Chon so b duong kinh cic doan tryc:

Tai vi tri 6 1an dsp = 55 mm
Tai vi tri banh rang d;; = 60 mm
Tai vi tri dia xich d;; = 50 mm

Xéc dinh khoang cach gitra cac gbi do va cac diem dat Iyc (can ctr vao kich thudc cia
tryc trung gian):

BD =f =100 mm
AC=BC=70 mm

Ta c6 luc tac dung:
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F, =3912,94N

t

F, =1499 15N

r

F., =128575N
F.=52164N

d,, 235,79

Suyra: M, :FullT:1285’75‘ =151583,5 Nmm

Biéu d6 mOomen:

Fx

R V

)

231287, 7Nmm | |[k
P 384532 oNmm
Fax l F t T Fex

123308, 4Nmm

438430 BMNmm T
T

1. Tinh phan luc tai cdc goi twa:
- Trong mit phang yz, ta co:

dM,=0=>M_ +F;.AC+F_.AD-R, AB=0
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Suy ra:
_ M, +F,.AC+F,AD

R, AB
_ 151583,5+1499,11450.70+5216,4.240 —10774.71N
Tacé :
R, —R, =F, +F,
Vay: R, =R, —F,, —F, =10774,71-1499,15-5216,4 = 4059,16 N

- Trong mit phang xz, ta co:
> M,=0=F,.AC-R,.AB=0
_ F, AC _3912,94.70
AB 140
=F, —R, =3912,94-1956,47 =1956,47 N

Suy ra: R, =1956,47 N

R

Ax
2. Tinh dwong Kkinh tai cac doan truc:
Vay tiét dién nguy hiém 12 tai B:

M,z =0 Nmm

M, = 521640 Nmm

M, = 136952,9

M, = 284141,2

Mg = 315424,03

T = 438430,9 Nmm

Tai B: M, =[M>+0,75T> =/521640% +0,75.438430,97 = 645193,41 Nmm

d>

3 = =45,84mm
0,1[o] 0,1.67

M, i/645193,41
Theo tiéu chuan va dé phit hop véi két cdu ta chon dg = d, = 55 mm.
Tai céc tiét dién khéc ta c6:
Tai C:
Theo tiéu chuin va dé dat sy hai hoa vé két ciu ta chon de = 60 mm
Tai D: dp= 50 mm

3. Kiém nghiém then

Kiém ngi¢m di€u kién bén dip va bén cat doi vdi then bang:
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Véi céc tiét dién tryc diing mbi ghép then can tién hanh kiém nghiém mbi ghép vé do
bén dap va dd bén cat theo cong thurc sau:

il <lo,]
O, =—=s|O0
“dl(h-t)
TCZZ—TS[TC]
dl,b

trong d6 [64] = 100 MPa tng suét dap cho phép tra trong bang 9.5 [1] va cho phép 16n
hon gid tri cho phép 5% va [1.] = 40 + 60 MPa 1a tng suat cit cho phép

Bdng kiém nghiém then:

Puomg kinh |00 MM | cpia dai V(fgéec“ugilhgﬂ Momen | o, |
(mm) bxh | t; |[thenl(mm) | (mm) “|' T (Nmm) | (MPa) | (MPa)
re qpp |60 | 18x11] 7 56 38 1384300 | 96,15 | 2137
e LS Tisxi1 | 7 63 45 4384309 | 97,43 | 21,65

4. Kiém nghiém theo hé sé an toan
- Vat liéu tryc: thép C45, t6i cai thién.
G, = 850 MPa
véi 6.1 = 0,46, = 340 MPa; 1., = 0,2236, = 189,66 MPa
- H¢ sb xét dén anh huong tap trung tai trong: K, K;
Tra bang 10.8 [3] taco : K;=2,05
K:=19
- H¢ sb tang bén bé mat:
B = 1,7 tra theo bang 10.4 tai liéu [3] ung v&i truong hop phun bi.
- Hé sb xét dén anh huong cla tng suat trung binh:
Y, =0,05 vay,=0.

Bang so liéu:

. . Then Momen | Mdmen
Thong Duong % . <
6 kinh(mm) chong | can xoan
bxh t; uon W W
Tryc 111 60(C) 18x11 7 18256,3 | 39462,05

trong d6: W =0,1d>; W, =0,24d° khi truc déc.

zd® bi(d-1)* W - zd®  bi(d

N2
0 9 khi truc c6 mdt then.
32 2d 16

W =
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Bdng kiem nghiém hé sé6 an toan s :

(trong dg’), [s]qhé sb an toan cho phép nam trong khoang 1,5 + 2,5; khi [s] =2,5+ 3 ta
khong can kiém nghi¢m truc theo dg cung.)

Duong kinh

d(mm) €5 € O, T, So St S

Tryc III ‘ 35(C) | 0,81 | 0,76 17,28 5,56 13,22 23,2 11,49

trong do:
€. & 1ahé sb kich thudc tra trong bang 10.3 [3]

G, , T, la bién do cua ing suét tinh theo:

M
O-u = O-max =
w
Tmax T
Ta = —=
2 2w,

S » St 1a h€ sO an toan xét riéng cho trng suat udn va irng suat xoan:

o
S, =
KO'O-a
— , tv¥,0,
]
(2
Sr =
K.z,
+y,.T,

E..
Khi d6 hé sd an toan kiém nghiém cho truc la :

A

o7
\So+s?

Két qua kiém ngiém hé s6 an toan cho théy cac doan truc déu thod man hé s6 an toan
kiém nghiém tryc theo do bén madi. Ngoai ra truc con dam bao vé do cling.

2.4.TINH TOAN CHON O LAN

S =

2.4.1. Truc ddu vao:

Duong kinh ngdng truc: d = 30 mm.
S6 vong quay n = 968 vg/ph.

1. Tai trong hudng tim tic dung 1én 6 A:
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Fo=\R,’ + Ry’ =1/426,99" +64,29° =431,8N

Khi d6 tai trong hudng tim tic dung 1én 6 B:

Fop =Ry} + Ry * =[136,367 +988,7> =998,06N

Ta c6 luc tac dung doc truc F, =483,16 N la khd 16n so voi Fr (tacd F,/F,
=483,16/998,06=0,484 > 0,3) = ta chon 6 bi do chdan mat day
Ta chon loai ¢& dac biét nhe voi C =15300N, Cy = 8670N va o = 12°
Taco F,/C,=483,16/8670=0,056, tra bang 11.3 [3]. Suy ra: e = 0,37
Taco:
S, =efF,, =0,37.431,8=159,7TN
S, = e.F, =0,37.998,06 = 369,28 N
Vi §, <8, va F, =483,16 N >369,28-159,77 =209,51 N nén theo bang 11.5 [3] ta co:
F,=58=159,77N
F,=S8+F, =159,77+483,16 = 642,93 N
Ta chon 6 theo 6 bén phai vi tai trong tic dung 16n hon.

F, 642,93

Do ti $6 =
VF,, 1.998,06

=0,644>0,35. Suyra: X =0,45va Y =1,46

Tai trong quy udc:
0=(XVF +YF )K_K,
voi: V =1 ng véi vong trong quay.
K, =1 hé s xét dén anh hudng nhiét d6 dén tudi tho 6
K, =1 hé s xét dén anh huéng dic tinh tai trong dén tudi tho 6
Q= (XVF, +YF,)K_K, = (0,45.1.998,06+1,46.642,93).1.1=1387,8 N

Do tai trong thay doi theo bac nén ta cé tai trong twong dwong:

) g 10/3 h % 10/3 h 0.3
de_Q-|:(Qlj -Lh +(Qlj Lh]

3 3 1/3
0. (Tj o +(O’7Tj 10 _i31453N
T)s4v16 \ T ) 54+16

2. Thoi gian 1am viéc tinh bang triéu vong quay:
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, _ 60nL, _ 60.968.19200
10° 10°
3. Khaé nang tai dong tinh todn:

=1115,1 tri¢u vong quay

C,=0N I =1314,53.1115,’ =10788,59 N < C =15300N

Theo [1] ta tién hanh chon 6 1an theo Cy < C véi C 1a gid tri tai trong dong cua b tra
trong phu luc P2.8 [1].

Ki hiéu o d,mm D,mm B,mm r,mm C,N Co, N
36106 30 55 13 1,5 15300 8670

4. Khi d6 tudi tho chinh x4c cta 6 1a:

C 10/3 15300 10/3
L=|— = =3573,3 triéu vong
0 1314,53

5. Tudi tho 6 tinh bang gio:

_10°L _ 3573,3.10°
60n  60.968

6. Kiém tra kha nang tai tinh cta o:

=61523,76 gid

L,

Chon mdt trong hai gié tri 16n nhét
Q, =X Foy +Y,F. =0,6.998,06+0,5.642,93=920,3 N
(voi: Xp=0,6 va Yo=0,5 (bang 11.6 [3])
Q, = Fy; =998,06 N
Ta thiy Q, =998,06 N < C, =8670N , do d6 6 duoc chon thoa man diéu kién bén tinh.
7. Xdc dinh sb vong quay téi han cia 6:
Ta cé: [Dpwn].m‘5 =4,5 (tra trong bang 11.7 [3] khi b6i tron béng mo)

_(D+d) _ (55+30)
2

=42,5 mm la duong kinh tam con lan.

vor D,

4,5.10°

Suy ra: n,, = =10588,24 vg/ph > n =968 ve/ph.

Do d6 6 dugc chon thoa s vong quay tdi han.
2.4.2. Trén truc 2 :

Duong kinh ngdng truc: d = 40 mm.

S6 vong quay n = 345,7 vg/ph.
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1. Tai trong huéng tdm tic dung 1én 6 A:

AxX T

Fo =R, +R,,* =/861,83" +324,04* =920, 73N

Khi d6 tai trong hudng tim tic dung 1én 6 B:

Fy =Ry, + Ryy* =4/1200,67* +2118,49* =2435,08 N

Ta c6 luc tadc dung doc truc F, =1285,75-483,16=802,59 N 1a kha 16n so voi Fg (ta c6
F /F. =802,59/2435,08=0,33>0,3) = ta chon é bi dé chdn mot day

Ta chon loai c& nhe hep véi C = 38900 N, Cy =23200 N va a= 12°
Taco F,/C,=802,59/23200=0,035, tra bang 11.3 [3]. Suy ra: e = 0,35
Taco:
S, =e.F,, =0,35.920,73 =322,26 N
S, = e.F,, =0,35.2435,08 =852,28 N
Vi §, <8, va F, =802,59N >852,28-322,26=530,02 N nén theo bang 11.5 [3] ta co:
F, =8 =32226N
F,=S8+F, =322,26+802,59=1124,85N
Ta chon 6 theo 6 bén phai vi tai trong tic dung 16n hon.

F, 112485

Do ti s6 =
VF,, 1.2435,08

=0,46>0,35. Suyra: X =0,45va Y =1,51

Tai trong quy udc:
Q=(XVF +YF,)K_K,
voi: V =1 tng véi vong trong quay.
K, =1 hé s6 xét dén anh hudng nhiét d6 dén tudi tho 6
K, =1hé s6 xét dén anh huong déc tinh tai trong dén tudi tho 6
Q=(XVF +YF,)K_K, =(0,45.1.2435,08 +1,51.1124,85).1.1=2794,31 N

Do tai trong thay doi theo bac nén ta c6 tai trong twong duong:

) % 10/3 5 % 10/3 h 03
Q,d—Q.KQI) 'Lﬁ[QJ .LJ

3 3 1/3
0. (Tj >4 +(0’7T). 16 | _o646.78N
T)5ax16 | T ) 54416
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2. Thoi gian 1am viéc tinh bang triéu vong quay:

_ 60nL, _ 60.345,7.19200
10° 10°

3. Khaé nang tai dong tinh toén:

L

=398,25 triéu vong quay

C, = 0L’ =2646,78.398,25’ =15950,14 N < C =38900N

Theo [1] ta tién hanh chon 6 1in theo Cy < C véi C 1a gid tri tai trong dong cua b tra
trong phu luc P2.8 [1].

Ki hiéu o d,mm D,mm B,mm r,mm CN Co, N
36208 40 80 18 2 28900 | 23200

4. Khi d6 tudi tho chinh xéc cua 6 1a:

c\" (28900 )’
L= (—] = ( j =2888 triéu vong

0 2646,78
5. Tudi tho 6 tinh bang gio:

L - 10°L  2888.10°
" 60n  60.345,7

=139234,4 gi6

6. Kiém tra kha ning tai tinh cua 6:
Chon mot trong hai gié tri 1on nhat
Q, = X, Fop +Y,F, =0,6.2435,08+0,5.1124,85 = 2023,473 N
(voi: Xo=0,6 va Yo=0,5 (bang 11.6 [3])
0, = Fy; =2435,08N
Ta théy Q, =2435,08 N < C, =23200N , do d6 6 dugc chon thoa man diéu kién bén
tinh.
7. Xéc dinh s6 vong quay téi han cua 6:
Ta cé: [Dpwn].IO‘5 =4,5 (tra trong bang 11.7 [3] khi b6i tron béng mo)
_(D+d) _ (80+40)
2 2
4,5.10°

véi D, =60 mm 1a dudng kinh tam con lan.

Suy ra: n, = =7500 vg/ph >n=345,7 vg/ph.

Do d6 6 dugc chon thoa s vong quay tdi han.

2.4.3. Trén truc 3:

Duong kinh ngdng truc: d = 55 mm.
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S6 vong quay n = 123,5 vg/ph.

1. Tai trong huéng tim téc dung 1én 6 A:

Fo =R} +R,," =/4059,16" +1956,47* =4506,06 N

Khi d6 tai trong huéng tdm tic dung 1én 6 B:

Fos =Ry, + Ryy* =10774,717 +1956,47* =10950,9 N

Ta c6 luc tac dung doc truc F, =1285,75 N la kha nho so voi Fg (tacd F,/F,
=1285,75/10950,9=0,117 < 0,3) = ta chon 6 bi dé mjt day

Vi F,, > F,, nén ta tinh toan chon 6 theo 6 B 12 6 chiu lyc 16n hon.
Tai trong quy udc:
Ta c6: doF, lakhd nhd nénhé sé X =1 va ¥ =0
Q0=(XVF +YF )K_K,
voi: V =1 ng véi vong trong quay.
K, =1 hé s xét dén anh hudng nhiét do dén tudi tho 6
K, =1 h¢ sb xét dén anh huong dac tinh tai trong dén tudi tho 6
0 =VF K K, =1.10950,9.1.1=10950,9N

Do tai trong thay doi theo bac nén ta c6 tai trong twong duong:

) % 10/3 h % 10/3 h 03
de_Q-[(Qlj -Lh+(Qlj .Lh:l

3 3 1/3
—o|[L) 34 (07T 16 =10372,74 N
T)'54+16 \ T ) '54+16

2. Thoi gian 1am viéc tinh bang triéu vong quay:

_ 60nL, _ 60.123,5.19200
10° 10°

3. Kha nang tai dong tinh toén:

L =142,272 triéu vong quay

C, =0’ =10372,74.142,272° = 45901,76 N

Theo [1] ta tién hanh chon 6 1in theo Cy < C véi C 1a gid tri tai trong dong cua b tra
trong phu luc P2.8 [1].

Ki hiéu o d,mm D,mm B,mm r,mm CN Co, N
311 55 120 29 3 56000 | 42600
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4. Khi d6 tudi tho chinh xéc cua 6 1a:

C 10/3 56000 10/3
L=|— = — =276,05 tri€u vong
0 10372,74

5. Tubi tho 6 tinh bang gio:

6 6
L- 10°L _ 276,05.10 = 37253.7 git
60n 60.123,5

6. Kiém tra kha ning tai tinh cua 6:
Chon mot trong hai gié tri 1on nhat
Q, = X, Fop +Y,F, =0,6.10950,9+0,5.1285,75 = 7213,415 N
(voi: Xo=0,6 va Yy=0,5 (bang 11.6 [3])
Q, = F,y =10950,9N

Ta thdy Q, =10950,9 N < C, =42600N , do d6 6 dugc chon thoa man diéu kién bén
tinh.

7. Xéc dinh s6 vong quay téi han cua 6:

Ta cé: [D[,wrz].lo‘5 =4,5 (tra trong bang 11.7 [3] khi b6i tron béng mo)
_ (D+d) _ (120+55)
2 2

4,5.10°

vor D,

=87,5 mm la dudng kinh tdm con lan.

Suy ra: n,, = =5142,86 vg/ph >n=123,5 vg/ph .

Do d6 6 dugc chon thoa s vong quay tdi han.
2.5. THIET KE VO HQP GIAM TOC

Chi ti€u co ban ctia hdp gidm toc la khoi lwgng nho va do cing cao.

- Hop giam téc bao gdm: thanh hop, nep hodc gan, mit bich, gbi dd,

- Vit liéu phd bién: GX15-32
- Chon bé mat ghép nap va than: song song mit dé
Céc kich thudce co ban cia vo hop:

1. Chiéu day:
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- Than hop: 6 = 8 mm

- Nip hop: 8 =7 mm

- Gan tang ctrng: e = 6 mm

2. Pudng kinh buldng :

- Buléng nén: d, = 18 mm

- Bulong canh 6:d, =12 mm

- Buldng ghép bich nip va than: d; = 12 mm
- Vit ghép nép 6: d; = 8 mm

- Vit ghép nip cira thim: ds = 8 mm

4. Mat bich chiéu dai nip va than:

- Chiéu day bich than hop: S;=18 mm

- Chiéu day bich nip hop : Sy = 17 mm

- Bé rong bich ndp va than: K5 = 40 mm

5 Kich thudc gdi truc:

- Bé rong mit ghép buldéng canh 6 K, = 45 mm
-Tam 16 buldng canh 6: B, =22 mm, C = 62 mm
+ Truc 1:

- Puong kinh ngoai D3 = 90 mm

- Puong kinh tdm 16 vit D, = 75 mm

+ Truc 2:

- Buong kinh ngoai D; = 125 mm

- Pudng kinh tdm 16 vit D, = 100 mm

+ Truc 3:
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- Buong kinh ngoai D;=170mm

- Puodng kinh tAm tim 16 vit D, = 140mm

6. Mit dé hop:

- Chiéu day: S, = 28 mm, S, =19 mm

-Bé rong mat dé hop: 71 mm

7. Khe hé giira cdc chi tiét:

- Banh rang v6i thanh trong hop: A = 12 mm

- Gitra dinh banh rang 16n va day hop: A; =37 mm

8. S6 Iwong buléng nén Z = 6

2.6. CAC CHI TIET PHU

1. Vong phét : khong cho diu hodc md chay ra ngoai hop giam tdc va ngin

khéng cho bui tir bén ngoai vao hop giam tdc.

2. Vong chan dau: khong cho dau trong hop giam tdc ban vao 0 bi va ¢6 tac

dung ngan cich va cd dinh cdc 0 bi véi banh rang.

3. Chdt dinh vi: dung dinh vi chinh xdc vi tri ctia nép hdp va than hop giam

tdc, tao thuan loi cho viéc ¢ dinh khi Iap chi tiét.

4. Nt théng hoi: 1am giam 4p suat, diéu hoa khong khi bén trong va bén ngoai

hop giam tdc, va ciing c6 thé ding dé thay dau 1am viéc khi dau cii bi do.
5. Niép ctra tham: dung dé quan sit bén trong hop giam tdc.
6. Que tham dau: kiém tra mtrc dau trong hop giam tdc.
2.7. BANG DUNG SAI LAP GHEP

Vong trong cta 6 lan lap 1én tryc theo hé 16, con vong ngoai lap 1én vo theo hé

truc.
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Méi lip theo kiéu H7/k6 1a mdi lap trung gian dugc ding dé ¢ dinh céc chi tiét

ghép voi nhau va cdc chi tiét nay nhat thiét phai dugc cd dinh thém bang then, buldng, vit,

chét, vong ham ...

Chi tiée (1 Mébildp | es(um) | ei (um) | ES gm) | EI (um)
(2) (3) 4) (5) (6)
Banh rang — tryc I H7/k6 +15 +2 +21 0
Béanh rang — tryc 11 H7/k6 +18 +2 +25 0
Béanh rang — truc III H7/k6 +21 +2 +30 0
€)) (2) 3) 4) (5) (6)
O bi @5 chin I —truc I k6 +15 +2
O bi d& chan I — vo hop H7 +35 0
O bi d& chin II — tryc II k6 +18 +2
O bi @& chan I - vo hop H7 +35 0
O bi @& chin HI- truc 11 k6 +21 +2
O bi d& chan III — vo hop H7 +40 0
Pia xich — tryc I H7/k6 +18 +2 +25 0
No6i truc dan hoi — truc I H7/k6 +15 +2 +21 0
Then bang — truc I N9/h9 0 -52 0 -52
Then bang — truc II N9/h9 0 -62 0 -62
Then bang — truc 111 N9/h9 0 -74 0 -74
Then bang — banh ring D10/h9 0 -52 +149 +65
Chdt dinh vi — vo hop H7/t6 +28 +19 +15 0
Nip 6 — vo hop HI11/d11 -120 -340 +220 0
Vong chan dau — truc I H7/js6 +6 -6 +21 0
Vong chan dau — truc 11 H7/js6 +8 -8 +25 0
Vong chan dau — tryc III H7/js6 +9 -9 +30 0
Vong chan — gbi d& H7/h6 0 -25 +40 0
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Ong 16t — 6 bi d& chédn H7 +35
Ong 16t — gdi d& H7/h6 0 22 +35
Nip bich — than hop H11/d11 -120 -340 +220
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