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Hé thong din dong bing tai gom:
1- Pong co dién 3 pha khong déng bo;  2- Nbi truc dan hdi; 3- Hop giam banh
ring tru 2 cip phan doi cdp cham; 4- Bo truyén xich 6ng con lan; 5- Bang tai.
SO liéu thiét ké:
Cong sudt trén truc bang tai ...........veveeeieeeinnnn..,
S6 vong quay trén truc bang tai: ............coeeeueeian..

Tho1 glan phuc VU ....oviiii e,

Quay mdt chiéu, lam viéc ..... ca, tai va dap nhe.

(1 nam lam viéc .......... ngay, 1 ca lam viéc 8 gio).

Ché @6 tai: T,=....... i P gidy; T, =........... i P S gidy
YEU CAU
01 thuyét minh, 01 ban vé& 1ap A,; 01 ban v& chi tiét................
NOI DUNG THUYET MINH

1. Xac dinh céng suit déng co va phan bd ti s6 truyén cho hé théng truyén dong.
2. Tinh toan thiét ké céc chi tiét may:
a. Tinh toan cac bo truyén ngoai (xich).
b. Tinh cac bo truyén trong hop giam toc (banh ring).
c. V& so do luc tac dung 1én cac bd truyén va tinh gia tri cac luc
d. Tinh toan thiét ké truc va then.
e. Chon 6 1an va ndi truc.
f. Chon than may, bu 16ng va céc chi tiét phu khac.
3. Chon dung sai lap ghép.
4. Tai liéu tham khao.
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MUC LUC
Trang
MUC LUC
LOINOI PAU
PHAN 1: XAC PINH CONG SUAT PONG CO VA PHAN PHOI TY SO TRUYEN
1.1. Chon dong co
1.2. Phan bd ty sb truyén
1.3. Bang dac tinh
PHAN 2: TINH TOAN THIET KE CAC CHI TIET MAY
2.1. THIET KE BO TRUYEN XICH ONG CON LAN
2.1.1. Xéac dinh thong sd xich va bd truyén
2.1.2. Tinh kiém nghiém xich vé d bén
2.1.3. Buong kinh dia xich
2.1.4. Xac dinh luc tac dung 1€n truc
2.2. THIET KE BO TRUYEN BANH RANG
2.2.1. Cép cham:banh ring try ring nghiéng
2.2.1.1. Chon vat liéu
2.2.1.2. Xac dinh h¢ s6 tudi tho
2.2.1.3. Giéi han moi tiép xuc va gidi han moéi udn
2.2.1.4. Ung suét cho phép
2.2.1.5. Chon hé s6
2.2.1.6. Xac dinh so b0 khoang cach truc
2.2.1.7. Modun ring, goc nghiéng ring, ti sb truyén
2.2.1.8. Cac thong s hinh hoc chii yéu bo truyén banh ring
2.2.1.9. Gia tri cac lyc tac dung 1én b truyén
2.2.1.10. Chon cap chinh xac theo van toc vong banh ring
2.2.1.11. Chon hé s6 tai trong dong
2.2.1.12. Kiém nghiém do bén
2.2.1.13. Céc thong so va kich thudc bd truyén banh ring nghiéng
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2.2.2. Cap nhanh: banh ring tru ring nghiéng
2.2.2.1. Chon vat liéu
2.2.2.2. Xac dinh h¢ s6 tudi tho
2.2.2.3. Giéi han moi tiép xuc va gidi han moéi udn
2.2.2.4. Ung suét cho phép
2.2.2.5. Chon hé s6
2.2.2.6. Xac dinh so b0 khoang cach truc
2.2.2.7. Modun ring, goc nghiéng rang, ti s6 truyén
2.2.2.8. Cac thong s hinh hoc chii yéu bo truyén banh ring
2.2.2.9. Gia tri céc lyc tac dung 1én bo truyén
2.2.2.10. Chon cap chinh xac theo véan toc vong banh ring
2.2.2.11. Chon hé s tai trong dong
2.2.2.12. Kiém nghiém d6 bén
2.2.2.13. Cac thong s6 va kich thudc bd truyén banh ring nghiéng
2.3. THIET KE TRUC — CHON THEN
2.3.1. Chon vat liéu ché tao céc truc
2.3.2. Xac dinh khoang cach giita cac gbi d& va diém dit luc
2.3.3. Xac dinh lyc tac dung 1én truc
2.3.4. Chon then bang va kiém nghiém then
2.3.5. Kiém nghi¢m tryc
2.4. TINH TOAN O LAN - NOI TRUC
2.4.1. Tinh chon ndi truc dan hoi
2.4.2. Tinh chon 6 lan
PHAN 3: CHON THAN MAY, BULONG VA CAC CHI TIET PHU
1. Xac dinh kich thudc ctia vé hop
2. Céc chi tiét phy khéc
3. Chon Bulong
4. Dung sai va lap ghép
TAI LIEU THAM KHAO
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CHUONG 1. XAC PINH CONG SUAT PONG CO VA PHAN PHOI TY SO
TRUYEN

1.1.CHON PONG CO
1.1.1. Chon hiéu suit ciia hé thong
- Hiéu suat truyén dong n:

1.1.2. Tinh cong suit can thiét
- Cong suét tinh toan P,
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1.1.3. X4c dinh sé vong quay so bd ciia dong co:
- S6 vong quay trén truc coNg tAC: M= .....oevveeeeneeeneeeennnn,
- Chon s0 bd ty s6 cta hé thong u,

1.1.4. Chgn dong co dié¢n
- Pong co dién c6 thong sd phai thoa man:
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1.2.PHAN PHOI TY SO TRUYEN
- Ty sb truyén chung ctia hé dan dong:

..........................................................................................................

.........................................................................................................
.........................................................................................................

.........................................................................................................

1.3. BANG PAC TiNH
1.3.1. Phén phéi cong suit trén céc truc
(Tinh Ps, P,, P,, P.: ghi cong thtrc, thé sd, két qua)

..........................................................................................................

1.3.2. Tinh toan sb vong quay trén cac truc
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TI . A 4 A A Pal 2
inh n,, n,, n;: cong thire, thé so, két qua
.........................................................................................................
.........................................................................................................
.........................................................................................................

.........................................................................................................

r
1.3.3. Tinh toan moomen xoin trén cac truc
(Tinh T,, T,, T, T4: cOng thire, the so, két qua, khong lay sau dau phay)

1.3.4. Bang dic tinh
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Truc

Thong sb

Pong co

11

I

1A%

Cong suat (kW)

Ty s6 truyén u

S6 vong quay

(vong/phut)

Momen xoan

(Nmm)
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CHUONG 2. TINH TOAN THIET KE BQ TRUYEN XiCH

2.1. CHON LOAI XiCH
Cong suat trén dia xich nho ciia b truyén xich chinh 13 cong suét trén truc 3:
P=...cou... (kW), Vi 56 vong quay dia xich nho ny=............ (vong/phiit)
Vi s6 vong quay thép, tai trong va dap nhe nén ta chon loai xich éng con lan
2.2. THONG SO BQ TRUYEN
- S6 rang dia Xich NhO 2= 29-2U=.........oiei e,

14
lo d6 s6 rine dia xich 16
.

A A 14 /4

ong suat tinh toan P;:

te

.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................

.........................................................................................................
.........................................................................................................

..........................................................................................................
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- Chon budc xich p.:
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2.3. TINH KIEM NGHIEM XiCH VE PO BEN
S © S
Ta co: ki +F+F,

Vi :

viéc).

VAN G Vo e

= e VONE: B e
-Luccangdoluc litam: Fom. oo

- Luc cang do trong lugng nhanh xich bi dong sinh ra:

B e e e
(VT K. e )
D0 B0 STttt
Theo bang 5.10 véin=........... VE/Ph, [S]5 i

Vay s>[s]: b truyén xich dam bao di bén.
2.1.1. Xéac dinh théng s6 dia xich:
¢ Puong kinh dia xich: Theo cong thirc (5.17) tai li¢u (*) va bang 14.4b:

o d,=p/sin(n/z,)=31,75/sin(n/27)=273,49mm ;
d,=p/sin(n/z,)=31,75/sin(n/57)=576,35mm.(Pudng kinh vong chia)

o d.=p[0,5+cotg(n/Z,)]=287,51mm,;
d.,=p[0,5+cotg(n/Z,)]=591,35mm (Puong kinh vong dinh rang).

o dy=d,-2r=273,49-2.9,62=254,25mm va d»=d,-2r=576,35-2.19,05=538,25
(v61 ban kinh day r=0,5025d,+0,05=0,5025.19,05+0,05=9,62mm va
d,=19,05mm bang 5.2 sach (*))

% Kiém nghiém do bén tiép xtic ctia dia xich theo cong thirc (5.18) tai liéu (¥):

e Pia xich 1:
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o, =047k (FK, +F )E/(Ak,)

= 0,47.\/0,41 .(2515,8.1,2+3,69).2,1.10° / (262.1) = 468,5MPa
Véi:
F=2516,4N : lyc vong.
k=0,41: hé s anh huong s6 rang xich (V6i z,=27).
K.=1,2: hé sb tai trong dong (Tai dong, va dap nhe)
F.e=13.10"n,.p>m=13.107.88,75.31,75°.1=3,69N: lyc va dap trén m day xich.
E=2E E./(E,*+E,)=2,1.10°Mpa
A=262mm?: dién tich ctia ban 1& (bang 5.12 sach (*))

=0y, =468,5<[0, ] b 46 ta ding thép 435 t6i cai thién HB170 c6

[0,1=500MPa>0, & 4am bao do bén tiép xuc cho ring dia 1.

e PDia xich 2:

o, =047,k (F K +F,)E/(Ak,)

= 0,47.\/0,41 .(2515,8.1,2+1,75).2,1.10°/ (262.1) = 468,3MPa
Véi:
F=2515,8N : lyc vong.
k=0,23: hé sb anh huong s6 rang xich (V6i z,=57).
K.=1,2: hé sb tai trong dong (Tai dong, va dap nhe)
F.o=13.10"n,.p>m=13.107.42.31,75°.1=1,75 N: luc va dap trén m day xich.
E=2E E.,/(E,+E,)=2,1.10°Mpa
A=262mm?: dién tich ctia ban 1& (bang 5.12 sach (*))

=0y, =4683<[0,.] Do 46 ta ding thép 45 t0i cai thien HB170 cb

[0,,]=500MPa>0,, & dam bao do bén tiép xtc cho ring dia 2.

2.1.2. X4c dinh luc tac dung lén truc:
s F.=k.F.=1,15.2515,8=6.10"k,.P/Z.p.n =2893,2 (N)
Vi
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k. =1,15 hé s6 ké dén trong luong xich, khi nghiéng 1 goc < 40°
F=2515,8 N: Luc vong.
% Luc cang do lyc li tam: F,=q.v>=3,8.1,2677*=6,107 N;

¢ Luyc cang do trong lugng nhanh xich bi dong sinh ra:
F,=9,81.k.q.a=9,81.4.3,8.1,257=187,43 N (Vi k=4 khi bo truyén nam ngang
nghiéng 1 goc <40°) .
2.2. THIET KE BO TRUYEN BANH RANG:
% Thong sb Ki thuit:
- Thoi gian phuc vu: L=5 ndm.
- Quay 1 chiéu, tai va dap nhe, 250 ngay/ nim, 2 ca/ngdy, 8 tiéng/ ca.
- Cap banh rang cap nhanh (banh ring tru ring nghiéng) :
e Ty sb truyén : U, =4
e S4 vong quay truc dan: n,=1420 (vong/phut)
e Momen xodn T trén truc dan: T,=22 792,22 Nmm
- Cip banh rang cap cham (banh ring tru ring nghiéng) :
e Ty sd truyén: Up=4
e S vong quay truc dan: n,=355 (vong/phut).
e Momen xo0in T trén truc dan: T,=88 451,83 Nmm
2.2.1. Cip banh ring tru ring nghiéng cip chim:
2.2.1.1.Chon vt li¢u:
Do b truyén c6 tai trong trung binh, khong ¢ yéu cau gi dic biét. Theo bang
6.1 tai liéu (*) ta chon vat liéu cdp banh rang nhu sau:
e Banh chu dong: thép 45 toi cai thién dat do ran HB241...285 ¢6 6, =850Mpa,
o =580Mpa, ta chon do ran banh nho HB,=245HB.
e Banh b1 dong: thép 45 t61 cai thi¢n dat do ran HB192...240 c6 6,=750Mpa,
o =450Mpa, ta chon do ran banh nho HB,=230HB.
2.2.1.2.X4c dinh vng suat cho phép:

e SO chu ki lam viéc co so:
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N,y = 30HB* =30.260%* =1,87.10" (chu ki)
N,.0, = 30HB:* =30.230%* =1,40.10" (chu ki)

Neoy = Neo, =4.10°(chu ki)

Tubi tho: Ly =52502.8= 20000( giop

S6 chu ki 1am viée tuong duong, xac dinh theo so dd tai trong
my, /2
T
Nygr = 6002(7-_’} nt

3 3
=60.1. T €0 + 0.827 12 .355.20000
T) 60+12 T 60+12

:39,41.107(chuk/‘)

N 10
Ny = ZE1=39’4411° =9,85.10" (chu ki)

T \™
NFE1:GOCZ[T—’] nt

6 6
=60.1. T 60 + 0,827 12 .355.20000
T) 60+12 T 60+12

=37,66.10 (chu ki)

N.., 37,66.107

— _ 7 N
o Nep=— ; — 94110 (chu ki)
Ner > Nyoy Nye =Nyo
NHEZ > NH02
NFE1 > NFO1
- Tathiy (Nee2>Neoz nén chon dé tinh toan.

- Suyra K1 = Ko = Ky = K, =1
< UNG SUAT CHO PHEP:
Theo bang 6.2 tai liéu (*) voi thép 45, toi cai thién:

e Gi6i han moi tiép xtc: O wim =2HB+70, 5,1 1
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_ Banh chi dong: 0°ym = 2HB, +70=2.245+70=560MPa
- Banh bj dong: °m = 2HB, +70=2.230+70=530MPa
e Gi6i han moi udn: Forim =1,8HB
- Bénh chi dong: @ rim = 18HB, =1,8.245= 441( MPa)
- Bénh bj dong: O rime = +8HB, =1,8.230= 414( MPa)
o Ung suit tiép xiic cho phép :

)
I:GH:I =0 Hiim

09K, s, =11

H

- Tinhtoan so'bo: % voi (Thép 45 t6i cai thign) nén
0 K HL1 1
(011 ]= 0~ = 560 = 509,09 MPa)

H

K 1
[642] =0 ims — 24t = 530 = 481 82(MPa)

H )

~[o,]- [0 ]+[04,]  509,09+481,82

= = 495,45( MPa)
2 2
e Ung suat udn cho phép :
[G ] _ an FC K
vei Kee =1 (do quay 1 chiéu), S =175 tra bang 6.2 tai liéu (*)
441 414
EME 1751 252( MPa) " [0 ]=17¢ g +1=236,57(MPa)

X/

% UNG SUAT QUA TAI CHO PHEP:
[0,] =280,,=28450=1260Mpa
[o.] =080, =0,8.580=464Mpa
[o.,] . =080,,=0,8.450=360Mpa

2.2.1.3.X4ac dinh so b khoang cach truc:
Theo cong thuc (6.15a) tai liéu (*) ta co:
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_ LKy _ 88 451,83.1,05
a,=K,(u+1), vlo.Ta _43(4+1)§/0’4.495'452 v =133(mm)

Véi:
> K.=43: hé s6 phu thudc vao vat liéu cap banh ring va loai ring (Bang 6.5 tai
ligu (*)).
> T,=88 451,83Nmm: momen xoin trén truc banh chu dong.
> W, =04 v, =053, (u+1)=0,5304(4+1)=1,06

> Kip =105.41 6 phan bd khong déu tai trong trén chiéu réng vanh ring. Véi
¥ =106 tra bang 6.7 tai lidu (*).
> Vi két qua a, tinh dugc ta chon khoang céch truc tiéu chuan a,=160mm.
2.2.1.4.Xac dinh cac thong s6 dn khop:

m, =(0,01+0,02)a, =1,6+3,2(mm)

. , theo bang tri s6 tiéu chuan 6.8 tai liéu (*)

chon M, =2, 5(mm)

e Chon so bd goc nghiéng rang B =10"

e Theo (6.31) tai liéu (*) s6 ring banh nho:

_ 2a, .cos(B) _ 2.160.cos(10) _ 2s,
m,(u+1)  2,5.(4+1) lay =25 (riing)

o S6 rang banh 16n; z, =u;.z; =4.25=100 (ring)

_% 100 _

e Dodotistruyénthyc: =~ & 25 1
m (u+1 2,5.(4+1).25
ﬂ = arccosu = arccos ( ) — 12’430

e Goc nghiéng rang: 2a, 2.160

2.2.1.5.Kiém nghiém ring vé do bén tiép xic:
Theo cong thire (6.33) tai lidu (*) Gmg suét tiép xtc trén mat rang 1am viéc:

. 2,2,Z |2TK,(u,+1)
" d b u

wi

o
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Trong do:
e Z7,=274 Mpa'” : hé s6 ké dén co tinh vat liéu cia cic banh ring in khép (Bang 6.5
tai licu (*)).
e Z,: hé sb ké dén hinh dang bé mat tiép xtic: Theo cong thic (6.34) tai liéu (¥)

5 _ |2c08B, _ 2cos11,67°
" \sn2a,, {sin(2.20,44°)

Véi: By: goc nghiéng rang trén hinh tru co sé

B, = acrtg[cos(a,).1g Bl=acrtg[cos(20.44").1g12,43°1=11,67" v4i banh ring

2 0
o, =a,, =acrtg| g |=acrtg| ig20

—=—1=20,44"
nghiéng khong dich chinh cosf cosl12,43

(v61 &; 1a gbe profin rang va &y, 1a goc an khop)

e Z,: Hé s6 ké dén sy trung khop cia ring, xac dinh nhu sau:

- Hé sd trung khép doc:
. . . 0
, = b, .sin(f) _ a,w,,.sin(f) _ 160.0,4.sin(12.43%) _175 51
m m r.2,5
- Hé sb trung khép ngang:

g, =[1,88— 3.2(2 + 1)1 cos B={1.88 = 3.2(< + —)]cos(12,43) = 1,68
z 25 100

1 %

P LN R
- Do d6 theo cong thire (6.36¢) tai li€u (*): 2 1,68

e Kj - hé sd tai trong khi tinh tiép xac: Theo CT (6.39) tai liéu (*):
K, = KHaKHﬁKHv

- Ky =105, hé sb ké dén su phan bd khong déu tai trong trén chiéu rong vanh

rang.
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Theo (6.40) tai liéu (*), van toc vong ctia banh chu dong:

_md . 7.64.355

V= = =1.19 (m/s)
60000 60000 . Trong d6 duong kinh vong lan banh
- 2a, :2.160:64 (mm)
chu dong u, +1 4+1 :

- Voiv=1.19 (m/s) < 2,5 (m/s) theo bang 6.13 tai lidu (*) dung cap chinh xac 9 ta
chon Ky, =113,

- Theo ct (6.42) tai liéu (*), ta co:
Vi =08,.8vala, [u, =0,002.73.1,194160/ 4 =11 y4; 6 = 0,002 o (£y2 qep
anh huong ciia cac sai s6 an khép (bang 6.15 tai lidu (*)); g=73: hé sd ké dén anh
huong cua sai 1€ch budc rang banh 1 va 2 (bang 6.16 tai licu (*)).

v,.b .d 1,1.64.64
=1+

— H = w " wl

K, + = =1.
2T,.K, 5Ky, 2.88451,83.1,05.1,13

~ Vay Ky =Kyp Ky Ky =1,05.1,13.1,02=1.21
_2a, 2160
e Duong kinh vong lan banh nho: u, +1 4+1
e Bérong vanh rang : b, =a, ¥, =0,4.160 =64 (mm)
z,2,Z |2T,K,(u,+1)
O, =
5 dw1 bwum
2.88451,83.1,21.(4+1
_ 274.1,73.0, 77\/ ( ) = 368,75 MPa (1)
64 64.4

% Theo (6.1) voi v=1.04 (m/s) < 5 (m/s), Z,=1, v6i cap chinh x4c dong hoc 13 9,
chon cap chinh x4c vé muec tiép xuc 1a 8, khi d6 can gia cong d6 nham R,=2,5um
do d6 Zz=0,95; v61 vong dinh banh rang d,<700mm, K;=1, do d6 theo (6.1) va
(6.1a) tai lidu (*):
l,].=l0,1Z,Z,K , =495,5.1.0,95.1=470,7 Mpa (2)

D)

Nhu vay tir (1) va (2) ta co: Oy <[0,], cip banh ring dam bao do bén tiép xuc.
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2.2.1.6.Kiém nghiém ring vé do bén udn:
2T,V FK,.YY,

A 1Al LA A OF bd
- Diéu kién bén uon w1 M,

S[GF]

» Xac dinh sd rang tuong duong:
Z, 25 Z, 100

z, = = =27 z,= = =107
" ocos’ B cos’12,43° " cos’ B cos’12,43°

> Theo bang 6.7 tai licu (*), Krs =110 theo bang 6.14 v&i v=1.19 (m/s) < 2,5 (m/s)
va cap chinh xac 9, Kz, =137 theo (6.47) tai liéu (*) hé s6
v, =08,.g,vAla, lu_ =0,006.73.1,19~/160/4 = 3,29 (trong d6 O = 0:006 4,00

bang 6.15; g=73 theo bang 6.16. Do do6 theo (6.46)

v..b, d, 3,29.64.64
K. =1+ =1+ =1.
2T, KppKp, 2.88 451,83.1,16.1,37

Vay Kr =KipKpyy Ky =1,16.1,37.1,04=1,65
> Hé s6 dang ring Y theo bang 6.18 tai lidu (*)
- Dbi v6i banh dan: Y, =4

- Pdi v6i banh bi dan: Y, =3,6

1 1
> &, 1,68 ’ : hé s6 ké dén sy trung khop cla ring.
0 0
Yljzl—ﬂ—:1—12’43 =091 . . . . N o
> 140 140 : hé s6 ké dén do nghiéng cua rang.

» Vo6im=2.5 mm, Y~1,08 — 0,0695In(2,5)=1,022; Yr=1 (banh rang phay); K =1
(d,<400mm), do d6 theo (6.2) va (6.2a) tai li¢u (*):

> [oy]=[0:1Y: YK =252.1.1,022.1=257,5Mpa

[0 ]=[0,1Y,Y,.K . =236,57.1.1,022.1=241,77Mpa

Y

» DO bén uon tai chan rang:
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o _2LY; K YY, 2.88451.83.1,65.4.0,6.0,91
T bd m, 64.64.2,5

Oy = o*Flh = 62,25.3’6

= F1

=62,25Mpa <[c,,]1=257,5MPa

=56 MPa <[o,,]=241,77MPa

2.2.1.7.Kiém nghiém ring vé qua tai:
Vi hé s6 qué tai: K =T/ T=1
e Theo (6.48) tai lidu (*) Grng suat tiép qua tai:
O prmx =[O 1K, =368,75:/1=368,75MPa <[, ],,, =1260MPa

e Theo (6.49) tai liéu (*):
O pimx = O 1K, =62,25.1=62,25<[0 ], = 464MPa

max

o =0,,.K,=56.1=56MPa<[o,],, =360MPa

F2max

2.2.1.8.Bang thong s6 va kich thudc bd truyén:

Thong s6 Gia tri
Khoang cach truc a,,~160mm
Modul phéap m,=2,5mm
Chiéu rong vanh ring b,;=64+5=69 va b,.,.=64
Ty s6 truyén u,=4
Goéc nghiéng rang p=12,43
S rang banh rang z,=25 z,=100
Hé s6 dich chinh x,=0 x,=0
Puong kinh vong chia d,=m.z,/cosp=64 d,=256
Duong kinh dinh rang d.,=d,+2m=69 d.,=261
Duong kinh day rang dn=d,-2,5m=57,75 d»=249,75
Goc profin rang o, = 20,44°
Goc dn khop a, =20,44°
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2.2.2. Cip banh ring tru riing nghiéng cip nhanh:
2.2.2.1.Chon vat li¢u:
Do bd truyén c6 tai trong trung binh, khong c6 yéu cau gi dic biét. Theo bang
6.1 tai licu (*) ta chon vat liéu cap banh rang nhu sau:
e Banh chu dong: thép 45 toi cai thién dat do ran HB241...285 ¢6 6,=850Mpa,
o =580Mpa, ta chon do ran banh nho HB,=245HB.
e Banh bi dong: thép 45 t61 cai thién dat do ran HB192...240 c6 6,,=750Mpa,
o, =450Mpa, ta chon do ran banh nho HB,=230HB.
2.2.2.2.X4c dinh @ng suét cho phép:
e S4 chu ki 1am viée co s6:

N,.o, = 30HB>* =30.260°* =1,87.10" (chu ki)
N0, = 30HB;* =30.230%* =1,40.10" (chu ki)

Neoy = Npo, =4.10°(chu ki)

Tudi tho: Ln=525028= 20000( gidp

e S6 chu ki 1am viéc tuong duong, xac dinh theo so d6 tai trong

my 12
N, = SOCZ(T—’J nt

3 3
=60.1. T €0 + 0,827 12 .355.20000
T) 60+12 T 60+12

:39,41.107(chuk/‘)

N, Nyg _ 39,41.10°

- u

=9,85.10’ (chu ki)
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my

T
NFE1 = 6002{7-_’] niti

6 6
—60.1.“Ij 60 +(O’82Tj 12 }.355.20000

T)60+12 | T ) 60+12
= 37,66.10" (chu ki)

N.., 37,66.10

_ Nep=—] =9,41.10" (chu ki)
NHE1 > NHO1 Nie = Nio
Nigz > Nuoz
Negy > Neo,
- Ta thay Neeoa > Neop nén chon dé tinh toan.

- Suyra K1 = Ky = Ky = K =1
< UNG SUAT CHO PHEP:
Theo bang 6.2 tai li€u (*) véi thép 45, toi cai thién:
e Gii han méi tiép xic: O wim =2HB+70,8 =1 1
- Bénh chii dong: O yum = 2HB, +70=2.245+70 = 560MPa

- Banh bj dong: o ym, =2HB, +70=2.230+70=530MPa

e Gi6i han moi udn: Corim = 1,8HB

- Bénh chii dong: @ rum =18HB, =1,8.245=441( MPa)

- Bénh bj dong: O rime = +8HB, =1,8.230= 414( MPa)
o Ung suit tiép xic cho phép :

. 09K, s, =11
TR L bl el g
- Tinh todn so bg : S+ voi (Thép 45 to1 cai thién) nén

[0, ]=0° Ko 56011—1 = 509,09( MPa)

Hlim1 SH ’
[0, ]=0° Kz 5301 _ 481 82( MPa)
H2 Hlim2 s 1’1 :

H
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[o,]- [am]; (042 ] _ 509, 09;481,82 _ 495,45(MPa)

e Ung suat udn cho phép :

[G }_ an FCK

Vi Kee =1 (do quay 1 chidu), S =175 tra bang 6.2 tai liéu (*)

441 414
[0F1]=1’—75.1=252(MP3) " EME 1’751 236,57( MPa)

% UNG SUAT QUA TAI CHO PHEP:
[0,] =280,,=28450=1260Mpa
[o.].. =080, =0,8580=464Mpa
[o:,]., =0,80,,=0,8.450=360Mpa

2.2.2.3.X4ac dinh so b khoang cach truc:

Vi day la hdp giam toc 2 cip dong truc nén a,~a,,=160Mmm
> ¥, =028 v,,=0,53,,(u+1)=0,530,28.(4+1) =074

> Ky =104 tri s6 phan bd khong déu tai trong trén chiéu rong vanh rang. Voi
v = 106 tra bang 6.7 tai lidu (*).
2.2.2.4.X4c dinh cac thong sb dn khop:

o m,=(0,01+0,02)a,= 1,6+3,2(mm), theo bang tri s6 tiéu chudn 6.8 tai liéu (*)

chon ™ =2 5(mm)
e Chon so bd goc nghiéng rang B =10"
e Theo (6.31) tai lidu (*) s6 ring banh nho:
_ 2a, .cos(ﬁ) _ 2.140.cos(10) _
m,u+l)  2,5.(4+1) " liy z,=25 (ring)
e Sorang banh 16n: z, =u,.z, =4.25=100 (rang)
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% _88

m = = = 4 =U
e Do d6 ti so truyén thuc : z 22 1
m,(u+1)z 2,5.(4+1).25 )
B = arccos————— = arccos —12.43
e Goc nghiéng rang: 2a, 2.160

2.2.2.5.Kiém nghiém ring vé do bén tiép xiic:

Theo cong thire (6.33) tai lidu (*) Gmg suét tiép xtc trén mat rang 1am viéc:

7,22 21K, (u,+1)
od, b,u

Trong do:
e Z,=274 Mpa'” : hé¢ sb ké dén co tinh vat liéu ctia cic banh ring an khép (Bang 6.5
tai liéu (*)).

e Z,: hé sb ké dén hinh dang bé mat tiép xtic: Theo cong thic (6.34) tai liéu (¥)

2 0
z, - .cosﬁb _ 2cos11,67 _1.73
sin2a,, |sin(2.20,44°)

Véi: B, goc nghiéng rang trén hinh tru co so
B, = acriglcos(a,)tg fl=acrig[cos(20.44").1g12,43"1=11,67" v4i banh ring nghiéng

0
a
&] =20,44° . !

a, =a,, =acrt [tg—a]zacrt [
m T ETE &l cos12,43" (véi  la goc

t

khong dich chinh
profin rdng va *, 1a goc an khép)

e Z,:Hé s6 ké dén su trung khop cia ring, xac dinh nhu sau:

- Hé sb trung khép doc:
b,.sin(B) a,w,, .sin(B) 160.0,28.sin(12.43")
5= = = =123 >1
Tm m r.2,5
- Hé sb trung khép ngang:

6. =[1,88—3,2(- +)}cosB=[1,88 3, 2(2i5 + ﬁ)].cos(12,430) =1,68

Z
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Ly Ry
- Do d6 theo cong thirc (6.36¢) tai liéu (*): €, V1,68

e Kj - hé sd tai trong khi tinh tiép xac: Theo CT (6.39) tai liéu (*):
K, = KHaKHﬁKHv

Kyp =104, hé sb ké dén sy phan bd khong déu tai trong trén chiéu rong vanh

rang.
- Theo (6.40) tai lidu (*), van tdc vong cua banh chu dong:
d.,. .64.1420
y=T4wh 7 =4,76 (m/ s)
60000 60000 . Trong d6 duong kinh vong lan banh
_ 2a, 2.160
chidong = u,+1 4+l

- Vi 2,5(m/s)<v=4,76 (m/s) <5 (m/s) theo bang 6.13 tai liéu (*) dung cap chinh

=64 (mm)

xac 8 ta chon Ky, =1,09.

- Theo ct (6.42) tai liéu (*), ta co:
vy =08,.8vla, /u, =0,002.73.4,765160/4 =4,39 4 04 = 0,002, o 62
dén anh huong cua cac sai s6 an khop (bang 6.15 tai liéu (*)); g=73: hé s6 ké dén
anh hudng cua sai I¢ch budc rang banhs1 va 2 (bang 6.16 tai licu (*)).

v, b.d, 4,39.45.64
KHV =1+ =]+ =
2T,K,, Ky, — 222792,22.1,04.1,09

b

Véy KH - KHﬁ'KHa 'KHV = 19041,091,24 =14

e Duong kinh vong 1an banh nho: w1 441

e Bérong vanh rang : b, = a, ¥, =0,28.160 =45 (mm)
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D)

L)

2,22 \/ZTQKH (u, +1)

i d, bu_

| 2741,73.0,77 \/2.22792,22.1,4.(4+1)
64 454

Theo (6.1) v&i v=1.04 (m/s) < 5 (m/s), Z,=1, v&i cap chinh x4c dong hoc 14 9,

chon cip chinh x4c vé muc tiép xtic 1a 8, khi d6 can gia cong do nham R,=2,5um

do d6 Zx=0,95; v6i vong dinh banh rang d,<700mm, K,,=1, do d6 theo (6.1) va

(6.1a) tai li€u (*):

lo,].=l0,1Z,Z,K , =495,5.1.0,95.1=470,7 Mpa (2)

= 240 MPa (1)

Nhu vay tir (1) va (2) tacd: 04 <[], cap banh ring dam bao do bén tiép xuc.

2.2.2.6.Kiém nghiém ring vé do bén uon:

LY. FK.YY,

W, Op= <[o/]
- Dbiéu kién bén uon b.d,m,
> Xac dinh s6 ring twong duong:
- z1 25 =27 Z, = 22 100 =107
cos ﬂ cos> 12,43 cos ﬁ cos’12,43

Theo bang 6.7 tai licu (*),KF,B =111 ; theo bang 6.14 va1 v=4,76 (m/s) <5 (m/s)
va cap chinh xac 8, Kr, =127 theo (6.47) tai liéu (*) hé s6
Vv, =8,.g,vla, /u, =0,006.73.4,76:/160/4 =13,18 (trong d6 O =006 400

bang 6.15; g=73 theo bang 6.16. Do dé theo (6.46)
ve.b, .d _q 13,18.45.64

w " wl

KFV + =1+
2.T2.KFB K, 2.22792,22.1,11.1,27

)

Vay Kr =Ky Ky Ky =1,11.1,27.1,49=2,1

> Hé sb dang rang Y theo bang 6.18 tai liéu (*)

- Pbi v6i banh dan: Y., =4
- Déi voi banh bi dan: Yr2 = 3,6
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1 1
== =06
> &, 1,68 : hé s0 ké dén su trung khdp cuia rang.
v oo B 12430 .
> 7 140 140 "+ hé s0 ké dén do nghiéng cua ring.

» Voim=2.5 mm, Y=1,08 —0,0695In(2,5)=1,022; Yr=1 (banh rang phay); K.=1
(d,<400mm), do do6 theo (6.2) va (6.2a) tai li¢u (*):
> [o,]1=[0,1Y,Y,.K =252.1.1,022.1=257,5Mpa
> [0]=[0,,1Y, YK . =236,57.1.1,022.1=241,77Mpa
» D0 bén udn tai chan rang:
o = 2TY. K. YY, _2.22792,22.2,14.0,6.0,91
- bd, m, 45.64.2,5
Oy =0p % = 29.3;‘6

- F1

= 29Mpa <[c,,]=257,5MPa

=26,1MPa <[o,]=241,7TMPa

2.2.2.7.Kiém nghiém ring vé qua tai:
Véi hé s6 qua tai: K =T../T=1
e Theo (6.48) tai liéu (*) Grng suat tiép qua tai:
Ot [0 1[K,, =240:1 =240MPa <[5, =1260MPa

e Theo (6.49) tai li¢u (*):

O i = p1-K,, =29.1=29<[0,,],.. = 464MPa

- Flmax

G prmen = 01K, =26,1.1=26,1MPa <[0,],.. =360MPa

2.2.2.8.Béang thong so6 va kich thwéc bd truyén:

Thong s6 Gia tri
Khoang cach truc a,,=160mm
Modul phap m=2,5mm
Chiéu rong vanh ring b,,=45+5=50 va b,,=45
Ty s6 truyén u,=4
Goc nghiéng rang =12,43
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S riang banh rang z,=25 z,=100
Hé s dich chinh x,=0 x,=0
Duong kinh vong chia d,=m.z,/cosp=64 d,=256
Duong kinh dinh rang d.,=d,+2m=69 d.,=261
Duong kinh day rang dn=d,-2,5m=57,75 d»=249,75
Goc profin ring a, =20,44°
Goc dn khop a, =20,44°

2.3. THIET KE TRUC - CHON THEN:

Thong s

o thiét keé: Moment xoan trén cac truc:

» Trucl : T,=22792,22 Nmm
» Trucll : T,=88451,83 Nmm
» TruclIll : T;=343261,97 Nmm

Qui woéc cac ki hiéu:

>
>

YV VvV VY YV VY V

>

k : 56 thir tu cta truc trong hop giam tbe
1 . sb thtr tu cua tiét dién truc trén do 1§1p cac chi tiét co tham gia
truyén tai trong

1=0va 1 :céctiét dién truc lap 6

i=2.s :voislasd chitiét quay

L : khoang cach tryc gitra cac gbi d& 0 va 1 trén truc tha k

L : khoang cach tir gbi & 0 dén tiét dién thwr i trén truc thir k

/ mki : chiéu dai mayo cua chi tiét quay thir i (1ap trén tiét dién i) trén truc .
- : khoang cong-xon trén truc thi k, tinh tir chi tiét thir i & ngoai hop

giam toc dén goi do.

b

ki : chiéu rong vanh banh rang tht i trén tryc k.

2.3.1. Chon vat liéu va xac dinh so by dwong Kkinh truc:
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Thép 45 c6 9 =600MPa o sudt xoén cho phép [7]=12+20MPa

> Xac dinh so bo dudng kinh truc thirk : 0,2(r]
1 22792,22
3 1 — > = 17 9721’2

dz:i/OTZ ]=\/ 88451,83 = (28+33,3) (mm)
20T

dl

V0,2.(12+20)

[\
—

T, 343261,97
dy =) —— = 2 (44+52,3
: i/o,z[r] i/o,z.(12+20) ( )(mm)

> Tra bang 10.2 tai liéu (*) ta chon so bd dudng kinh truc va bé rong 6 lan theo

tiéu chuén :
Vi truc I néi véi déng co qua khép néi nén dwong kinh so bé ciia truc 1 phdi la
d, =(0,8+1,2).d, =(0,8+1,2).28 =(22,4 +33,6)(mm) nén ta chon 4, =25mm
Truc1: d, =25(mm);b, =17 (mm)
Truc I1 : % =30(mm); b, =19(mm)
Truc III: 9> = 45(mm); b, = 25(mm)
2.3.2. Xdc dinh khoang cach giira cac goi do va diém dit luec:
> Kk =10(mm) . khoang cach tir mat mut cta chi tiét quay dén thanh trong ctia hop
hoic khoang cach giira cac chi tiét quay.
> Kk =8(mm) . khoang cach tir mat mat 6 dén thanh trong ctia hop.
> k=10(mm) . khoang cach tir mat mat cua chi tiét quay dén nap 6
> h,=15(mm) . chidy cao nap 6 va dau bu-16ng
2.3.2.1. Trucl:
> L,=—1,,=0,5,+b)+k,+h =0,545+19)+10+15=57(mm)
Véi Lo =(1,4+2,5)d, =(35+62,5) =45mm ; chiéu dai nita khép ndi

by =19mm : chiéu rong 6 lan véi d,=30mm
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> 1;=0,5( ,;+b)+k +k,=0,550+19)+10+8 =52,5(mm)
V6i Ly =(1,2+15)d, =(30+37,5)(mm) nhung do chiéu rong banh ring la
b, =50mm nén t4i thiéu ta phai chon 1,,;=b,=50mm: chiéu dai mayo banh ring
tru.
> [, =21,=2.525=105(mm)
2.3.2.2. Truc III:
> Chon so bo chéu dai mayo banh ring:
[, =(1,2+15).d,=(1,2+1,5).45=(54+67,5) = 65(mm)
> Chiéu dai mayo banh xich:
[ ,=01,2+15).d,=(1,2+1,5).45=(54+67,5) = 65(mm)
> L, =0,5( ., +b,)+k +k,=0,5(65+19)+10+ 8 = 60 (mm)
> L, =21,=2.60=120 (mm)
> Ly=0L,+1,,=120+67=187 (mm)
» 13,=0,5( ,+b)+k,+h =0,565+19)+10+15 =67 (mm)
2.3.2.3. Truc II:
> Chon so bd chiéu dai mayo banh ring try:
[, =01,2+15)d,=(1,2+1,5).30 = (36 +45) =45(mm)
> 1, =0,5(,,, +b) +1, +k,=0,5(45+19) +10 + 8 = 50(mm) v&i 1,=10mm
> Ly=1,+1L,+k +b,=105+60+10+19 =194 (mm)
> L, =0,+1,=194+60=254(mm)
» by, =b_,=069 (mm)
2.3.3. Phén tich lyc tic dung 1én b truyén:
> Cip banh ring cap nhanh:
F =F,- 2T _ 2.22792,22
- Luc vong: d,, 64

=712,26 N
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F tga, 712,26.g20,44
- Luyc huong tam: T cosp cos12,43

_ Luc doc truc: Fy = F,, = F1gf=712,26.112,43=157 N

=271,8 N

> Cip banh ring cap chim:

P 2.88221,83 6412 N

\ ! d
- Luc vong: w3

_ . F,tga,, 2764,121g20,44
- Luc hlIé'ng tﬁm: 3 4 COS ﬂ 60812,43

_ Lucdoc truc: Fiy=F,, = Fy1gf =2764,12.1g12,43= 609,25 N

=1054,89 N

> Luc do bd truyén ngoai:

- Luc no1 truc:

F;U :(0)2+0’3)-&: (0’2+0,3).w:(65’5+98’3) N
D, 71 ta chon

F,=100N

- Lyc b truyén xich: F, =F, =2893,2N
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N\ ® F, Truel ® Truc 111

PAS ®

1 -
F,

£y \
%

A
F,

F A

a4

p S

e l

2

A

® Truc II F

3

2.3.4. Xac dinh lyc tac dung lén truc, dwong kinh cac doan truc:

23.4.1. Trucl:

> Tim phan lyc tai cac goi d6: véi M,=F,..d,./2=5024 Nmm

Y Fy=0R, +Ry +F, —F,=0

Y F,=0&R, +R, —Fp =0

Y My, =0F, 525+ M —R,.105=0

> M,,=0F,. 100+ F,.52.5- R,,.105=0

=

R, =201,86N
R, =88,1N
R,, =410,4N
R,, =183,7N
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[, 105
B l, 57 | [, 52,5 _
F, 2718N ,
— — W
# Y
F:ﬁ 100N F, 712,26N F, 157N
RBX
Ry F, 271,8N
A B
2 . | /\) |
w 1PON A F, 712,26N |M, 5024 Nmm Ry

9644,25 Nmm

4625,25 Nmm M,

/ M,

5700 Nmm
21546 Nmm
T
22792,32 Nmm
11 13
12
10 A
4
B v o U OISO O O A I I
A
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» DPuwong kinh cac doan truc:

Theo bang 10.5 tai liu (*) v6i d,=25mm = [c]=65MPa

M = M2, + M2, +0,75.T2 =19738,73 Nmm

M = M2, + M2, +0,75.T7 =20545,25 Nmm

M = M2, + M2, +0,75.T2 =30771,1 Nmm
M3 =0

d,, > 14,66 d,>16,8
My gy, "

b 5

d, >3
Y7No,1 o]

Tuy nhién do truc vao hop gidm tdc ndi véi truc dong co 4A100L c6 duong
kinh d,,=28mm nén ta chon d,,=(0,8..1,2).d,.=25mm.
Do d6 theo két cau ta chon: 4, =25 mm; d,, =d,; =25 mm d, =35 mm
23.4.2. Trucll:
> Tim phan lyc tai cic gbi do:
- Moment do lyc F,, va F,; gy ra:
M, ,=F,d,  /12=157x256/2=20096 Nmm
M_,=F.,d, ;/2=609,25%x64/2=19496 Nmm
- Phuong trinh can bang phan luc:
(N F =0 R, +Ry +F,—F,=0
Y F,=0R, +Ry —Fpy—Fpy =0
Y My, =0 F,,.50+ Fy 187+ M, — R, 254-M,, =0
Y M, =0<F,50-F,.194+R,, 254=0
R, =88,96N
R,, =469,89 N
R,, =1970,9N
R,, =856,8N
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F
F,, / 2 ¥ 1 B
F
i r3 X Y
F, '
F, [1054,89N |R
Rod M 20096 Nmm ’ B
F, 712,26N
R, / F, 2764,12N
Y5, 27L8N
M, 19496Nmm [ox
23494, 5 Nmm 3[1912 Nmj @
43590,5 Nmm
51408 Nmm
4048 Nmm
118254 Nmm
88451,84Nmm@
B L, 194 N
% Zm‘3 69 23
7. 45
S 22 - % wn o A
-+ == - — i m— - =D} - 2 - —-F
21 I, 254 22
20 |- »
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» DPuwong kinh cac doan truc:

Theo bang 10.5 tai lidu (*) véi d,=30mm =[] =63MPa

M2 = M2, + M2, +0,75.T2 =0 Nmm

M9 = M2,, + M, +0,75.T; =88228,8 Nmm

M =M2,, + M2, +0,75.T2 =149981,95 Nmm
My =0
d d,, >28,8 mm
Mo _optm
0,1[c] .

b

d, >

Theo két cAu ta chon duong kinh cac doan truc nhu sau (Hinh v& trén):
dyy=d,; =30 mm . d, =d,, =35 mm
2.3.4.3. TruclIlII:
> Phén tich phan lwc tai cac gbi do:
- Moment udn quanh truc X do lyc doc truc F,, gay ra tai mat cat 31:
M, =F,d,  /2=609,25x256/2="77984 Nmm

- Luc do b truyén xich (phwong chidu nhu hinh v&): £, =F, =2893,2N
- Phuong trinh can bang lyc:

(S F =0&R, —Ry —F,+F.=0

Y F,=0&R, —Ry —F,, =0

Y My, =0cF,.60-M,, +R,.120=0

ZMW =0 F,.60-F_.187+R,,.120=0

(R, =2996,95N

R, =1177,3N
=

R,, =3126,5N

R, =122,4 N
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R

AX

2999,95 N

A F. [105489 N
F.| 276412 N /
- s 7
F, 609,25N X
X
R, | 1146,4N £, F. Ry [12242N Y
A A
R, 3126,5N
F. 28932 N
M, 77984 N
706388 Nmm
7345,2 N
LA 193842,39 Nmm
179817 Nmm
343261,97 Nmm @
J I, 120 | 67 -
\
y y
8 Q N o
L - =} A== - - = e S Sl d =l -- - _
Y \ A A .
y
31 33
0| L 60 32
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» DPuwong kinh cac doan truc:

Theo bang 10.5 tai lidu (*) v6i d;=45mm =[] =53MPa

M= M2, +M?2,,+0,75T% =0 Nmm

MY = M2, + M2, +0,75.T =356071,9 Nmm

M= M2, + M?, +0,75.T2 =354889,35Nmm

M2 = M2, + M2, +0,75.T2 =297273,6 Nmm

IV d,, >40,6 mm  d,; >38,3 mm
3L = 40,6 mm
0,1[o] :

M M

dy >3

Theo két cau ta chon dudng kinh cac doan truc nhu sau (Hinh vé trén):
dyy =ds, =45 mm; dy, =50 mm. d;; =40 mm
2.3.5. Chon va kiém nghiém then:

> Dua theo bang 9.1a tai liéu (*), chon kich thudc then bxh theo tiét dién 16n nhat

cua truc.
> Chon chiéu dai /i caa then theo tiéu chuan, nho hon chiéu dai mayo /» =5+10mm
> Kiém nghiém then theo d bén dap va do bén cit then bang
2T 2T
7, (h-1) L] Tdb =]
Voui L4 ]=100MPa ra bating 9.5 i liéu 1)
[z, | =40+60MPa
I, =1,=b . chidu dai lam viéc ctia then bang 2 dau tron
Tru Bu:’ong Mcat Lo L1 b | f o, T, T Nmm
c kinh cat
| 25 10 (45|40 (35107 | 4 | 1737 | 5,21 22792,22
35 12 [50(45|35(10(8| 5 12,4 3,72 | 22792,22
I 35 21 45140 |30 10| 8| 5 | 56,16 | 16,85 | 88451,83
35 22 69 6050|108 5 |33,70 | 10,11 | 88451,83
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50 31 65160481219 |55 | 81,73 | 23,84 3432761’9
111
103.,9
40 32 16516054128 5 5 26,49 3432761’9

Cac mat cit trén déu thoa diéu kién bén dap va cit. mac du mat cit 32 ¢co
o, =103,95Mpa >[o,]=100Mpa pnhung chua vuot qua 5% nén van dam bao an
toan cho phép.
2.3.6. Tinh kiém nghiém dé bén truc:
2.3.6.1. Do bén méi:

%S S [ s]
H¢ s6 an toan: \ Sczr + 512
Vi
> [s] hé s an toan cho phép. Thong thuong [s] = 1,5 ... 2,5 (khi ting d6 ctng: [s] =

2,5 ... 3, nhu vay khong can kiém nghi¢m vé do cung truc).

> S, S hé sb an toan toan chi xét riéng ng suat phap, (mg suét tiép.

S = 9 — =
o o Sz— -
o_a + l//o- 'Gm Tira + l// T
T m
e, B e B
» O T, : g161 han moi cua vat liéu tinh theo cong thirc

o ,=(0,4+0,5)0,=300(MPa); 1z =(0,22+0,25).c, =150( MPa)

0, =600(MPa) . oisi han bén cia vat lidu véi thép 45 thudng hoa

> K,=175K =15 h¢ sb xét dén sy anh hudng cla sy tip trung g suit dén do
bén moi (bang 10.8 tai liéu (**))

» 00, Taty, bién d6 va gia tri trung binh cta ing suat.
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> Do tat ca cac truc ctia hop giam téc déu quay nén tng suit udn thay doi theo chu

\ 3Aht s o
ki doi xung

téng.

mIO;GaZG

M
™ W vol W la moment can uon,

M

la moment uon

> Do truc quay 1 chiéu nén tmg suit xoan thay doi theo chu ki mach dong

> v,=005y =0

max

a2

T

2W i W, la moment can xoan, T la moment xoan.

moi cua vat liéu — cacbon mém (trang 359 tai liéu (*%)).

hé s6 kich thudc (bang 10.3 tai lidu (**))

> &5

&€

T

> p=17
2.3.6.2. Pj bén tinh:
Pé dé phong truc bi bién dang déo qua 16m hodc bi gay khi bi qué tai dot ngdt,

ta can phai kiém nghiém truc theo diéu kién bén tinh:

: hé so xét dén anh hudng cua img suat trung binh dén do bén

: hé s6 ting bén bé mit B (phun bi) — (bang 10.4 tai lidu (**))

Cong thic thuc nghiém c6 dang : Cw = Vo' +3.1° <[o]

oM _o o T . [0]7080,=0.8340=272(MPa)
Trong do6 : w 74 )
2.3.6.3. Bang két qua tinh tosn:
Truc T.iét w W, o, |, |onl| & e | S s | S
" | dién
10 | 1181.18 | 2715.16 | 0.00 | 4.20 | 14.54]0.91|0.89 - 36.05| -
I 11 | 2650.72 | 5301.44 | 2.15 | 2.15 | 7.75 | 0.91 | 0.89 | 106.88 | 70.38 | 58.78
12 | 3566.39 | 7775.63 | 6.23 | 1.47 | 8.04 | 0.88|0.81| 35.65 |93.95|33.33
20,23 | 2650.72 | 5301.44 | 0.00 | 0.00 | 0.00 | 0.91]0.89 - - -
11 21 | 3566.39 | 7775.63 |12.28 | 5.69 |23.21|0.88|0.81 | 18.11 |24.21|14.50
22 | 3566.39 | 7775.63 | 36.16| 5.69 [ 41.18 | 0.88 |0.81| 6.15 |24.21| 5.96
1 32 | 8946.18 | 17892.35|21.67| 9.59 [49.67|0.84|0.78 | 9.79 |13.82| 7.99
31 |10964.88 | 23236.73 | 17.88 | 7.39 [31.21]0.84|0.78 | 11.87 |17.95| 9.90
33 | 5364.44 | 11647.62 | 0.00 | 14.74 | 51.04 | 0.88 | 0.81 - 9.34 -
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Két qua cho thd'y rdng ca 3 truc déu thao man hé s6 an toan vé diéu kién bén moi
va 3 truc déu théa diéu kién bén tinh.
2.4. TINH TOAN NOI TRUC:
» Momen x0in : T=23256,27 Nmm=23,26 Nm.
» Duong kinh truc dong co : d,=28mm.
> Puong kinh truc dau : d=25mm.
= Ta chon noi truc vong dan hoi

> Kich thude vong dan hoi:

T,
d| D|d.,| L |[1]|]d|Dy|z| nx |B|B:i| 1 Ds | L
Nm
10 12
63 |28 0 50 A 60367165700 | 4 |28 212020

> Kich thudc cua chot:
T,Nm|d. |[d |D,| 1 |1 |L]|L]| h
63 10 | M| 15(42(20(10| 15| 1,5

> Kiém nghiém sirc bén dap ctia vong dan hoi:
o __2kT _2.1,5.23256,27
" ZDdl,  6.71.10.15

=0,95 MPa <[oc,]=(2...4)(MPa)

» Kiém nghiém strc bén chot:

o - kTl,  1,5.23256,27 .25
“0,1d’D,Z 0,1.10°.71.6

=17,74 Mpa <[o,]=(60...80)(MPa)

Vi: b=l +%2 - 20+% - 25(mm)’ e - hé s6 ché d6 1am viéc.
Vay vong dan hdi va chdt thoa diéu kién bén.
2.5. TINH TOAN O LAN:
Thoi gian 1am viéc L, =20000(A)

25.1. TrucI:
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> Sb vong quay m =1420(v/ p).
> Tai trong tac dung 1én cac 0:

- Tai trong huéng tAm tac dung 1én 6 A:

FF =R}, + R}, =4/198,96* +84,6° =220,25N

- Tai trong hudéng tim tac dung 1én 6 B:

Ff =[R2, +R2, =[413,3 +187,2° =449,6 N

- Lucdoc truc: £, =157TN
» Do ¢6 luc doc truc nén ta chon 6 bi d& -chin, chon ¢& nhe hep:
Ki g“@“ d(mm) | D(mm) | B(mm) | C&N) | C(kN)

36206 30 62 16 18,2 13,3
Goc tiep xac a=12°

» Chon hé s6 e:

, QZIS—73:0,0195
- Tacotysd: G, 803.10 —>theo bang 11.4 voi 0=12° ta chon

e=0,35
» Chonhésb X, Y:
- Chon V=I tng vé&i vong trong quay.
- Luc doc truc tdc dong vao 6 A, B do luc huong tam F; gay ra:
S,=eFf=0,35216,2=77,1N ; S, =e.F; =0,35.449,6 =157,36 N |

- Téng luc doc truc tac dong 1€n cac o:

A —_— SA SB —— B
. -
—~—— . —_—
£,

E, =S,-F,=157,36-157=0,36N; F,,=S,+F,=77,1+157=234,IN
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- Taco:
F _ 036
== <e
V.F,  1.220,25 nén ta chon X=1 va Y=0.
FWR = 2341 =0,52>¢
V.Fy 1.449,6 nén ta chon X=0,56 va Y=1,3
» Tai trong quy uoc:

~ Tai A: Qi =(XVE, +YF,)K K, =(1.1.220,25+0).1.1,2=264,3(N)

. TaiB: Qs =(XVF, +YF,)K,K_ =(0,56.1.449,6+1,3.234,1).1.1,2=667,4(N)
Véi: K, =1 :h¢ sb anh huong cia nhiét do.
K, =12 : hg s6 ké dén dic tinh tai trong. Trang bang 11.3 tai liéu (*)
Vo1 tai trong va dap nhe.

Tir két qua trén ta thay rang 6 B chiu tai trong 16n hon nén ta tinh toan theo 6

» Thoi gian lam viéc:

L
/- 60L,n _ 60.200060.1420 _ 1704(trieé vozg)
10° 10

» Kha nang tai dong tinh toan:

C, = Q%L = 667,8.3/1704 = 7976,3(N)

Vi €, <C=112KN ngn 6 dam bao kha nang tai dong
» Tudi tho cia o:

L_106£c]’” 10° [11,2.103

"~ 60nl Q) 60.1420| 667.8

> Kiém tra tai tinh:
Q, = X,F, + Y,F, =0,5.449,6+0,47 . 234,1=334,8( N
Q, = F, =449,6(N)

3
j = 55370( giof

= Q, =449,6(N)
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Vi 6 d6 - chan 0=12° ta chon X,=0,5; Y,=0,47
Nhu vay @y <C, =13,3.10°(N) nén 4 dam bao diéu kién bén tinh.
> S6 vong quay toi han cta 6:
- Theo bang 11.7 tai liéu (**) voi 6 bi d& chin bdi tron bang ma:
[D,,n]=1310°
D+d 62+30
= = =46
- DPuong kinh tdm con lan: » 2 2 (mm)
5
[n] _ 1,3.10

Suy ra: = 2826 vomg/ phut) > n, =1420( voag/ phut)

2.5.2. TrucII:
> Sb vong quay m =355(v/ p).
> Tai trong tac dung 1én cac o:

- Tai trong huéng tim tac dung 1én 6 A:

FR=R2, + R}, =/88.96" +469,89° =478 N

- Tai trong hudng tim tac dung lén 6 B:

Ff =[R2, +RZ, =1/1970,9* +856,8" = 2149,1N

- Luc doc truc : F,=15TN; F,=60925N =F,=F,-F,=452,25(N)

» Do ¢6 luc doc truc nén ta chon 6 bi d& -chin, chon ¢& trung hep 46306:
Ki g“-’“ d(mm) | D(mm) | B(mm) | C&N) | C (kN)

46306 30 72 19 25,6 18,17
Goc tiep xac a=12°

» Chon hé sb e:
, £ _ LZSS = 0,025
- Tacotysd: G, 18,17.10 —>theo bang 11.4 voi a=12° ta chon
e=0,34
» Chonhésd X, Y:

- Chon V=I Gng vé&i vong trong quay.

Trang 46



Db an Chi Tiét May GVHD: Lu Thi Yén Vii

- Luc doc truc tdc dong vao 6 A, B do luc huong tam F; gay ra:
S,=eF=0,34478=162,52 N ; S, =e.F,} =0,34.2149,1=730,7N _

- Tong lyc doc truc tac dong 1én cac o:

i FAR *FBR

A/ SA SB\B
—_—

. D
\ a
F, F, F, 452,25N

F, =S,—F, =730,7-452,25=278,45N

F,=S,+F, =162,52+452,25=614,7TN

- Taco:
T 218 (555
V.F, 1478 nén ta chon X=0,45 va Y=1,62.
Fo 6477 (oo,
V.Fy 1.2149,1 nén ta chon X=1 va Y=0.

» Tai trong quy uoc:
Tai A: O =(XVF, +YF,)K,K, =(0,45.1.478+1,62.278,45).1.1,2=0,8(kN)

. TaiB: Qs =(XVF, +YF,)K K =(1.1.2149+0.614,77).1.1,2=2,58(kN)
Véi: K, =1 :h¢ sb anh huong cia nhiét do.
K, =12 : hg s6 ké dén dic tinh tai trong. Trang bang 11.3 tai liéu (*)
Vo1 tai trong va dap nhe.

Tir két qua trén ta thay rang 6 B chiu tai trong 16n hon nén ta tinh toan theo 6

» Thoi gian lam viéc:
_ 60L,n  60.20000.355

L = =426 tried voa
1 06 1 06 ( g)

» Kha nang tai dong tinh toan:
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C, = Q,%/L =2,58.3/426 =19,4(kN)
Vi €, <C=25,6 kN nén 6 dam bao kha ning tai dong
» Tudi tho cta o:

10°(c)  10° (256.10°) . .
L =—|—=| = . = 45865( giég> 20000(gio
h 60n(Qj 60.355( 2580 j (gicp (gi0)

> Kiém tra tai tinh:
Q, = X,F, + Y,F, =0,5.2149+0,47.614,75=1,36( kN
Q, = F, =2,149(kN)

= Q, =2,149(kN)

Vi 6 d - chan a=12° ta chon X,=0,5; Y,=0,47
Nhu vay @, <C, =18,17(kN) nén 6 dam bao diéu kién bén tinh.
> S6 vong quay toi han cia 6:
- Theo bang 11.7 tai liéu (**) voi 6 bi d& chin boi tron bang md:
|D,,n]=13.10°
e . W:D+d:72+30:51(mm)
- Duong kinh tdm con ldn: 7 2 2

1,3.10°
Suy ra: [n] " 51

2.5.3. Truc III:
> Sb vong quay  =88,75(v/ p).

> Tai trong tac dung 1én cac o:

= 2549( voag/ phut) > n, = 355( voag/ phut)

- Tai trong huéng tAm tac dung 1én 6 A:

FF =R, +R?, =2996,95> +1177,3* =3220N

- Tai trong hudng tdm tac dung 1én 6 B:

Ff =R, + R, =\[3126,5° +122,4* =3129N

- Lucdoc truc : £, =F,;=609,25N

» Do ¢6 luc doc truc nén ta chon 6 bi d& -chén, chon c¢& nhe hep:
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Ki gwu d(mm) | D (mm) | B(mm) | C&N) | C,(kN)
36200 | 45 85 19 323 25

Goc tiép xuc a=12°
» Chon hé sb e:
) F 609’2;5 =0,02437
- Tacotysd: G, 25.10 —>theo bang 11.4 voi a=12° ta chon
e=0,32

» Chonhé sd X, Y:

- Chon V=I tng véi vong trong quay.

- Luc doc tryc tac dong vao 6 A, B do luc hudng tam F giy ra:
S,=eFf=0,323220=1030 N
S, =eF}=0,323129=1001 N

- Té)ng luc doc truc tac dong 1€n cac o:

4 / SA S
- -
~— 4

F. F, 609,25N

R
*B
B\B
—_—

F,=S,+F, =1001+609,25=1610,25N
F,=8,—F =1030-609,25=420,75 N

- Taco:
Fy _1610.35
V.F, 1.3220 nén ta chon X=0,45 va Y=1,8.
szR :420,75 _0.13<e
V.F; 13129

nén ta chon X=1 va Y=0.
» Tai trong quy uoc:
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- Tai A:
Q,=(XVF.+YF,)K,K,_ =(0,45.1.3220+1,8.1610,25).1.1,2=5,217(kN )
. TaiB: @ =(XVE, +YF,)K K, =(1.1.3129+0.420,75).1.1,2 =3,755(kN)
Véi: K, =1 :hg¢ sb anh huong cua nhiét do.
K, =1,2 : h¢ s6 ké dén dic tinh tai trong. Trang bang 11.3 tai lidu (*)
Vo1 tai trong va dap nhe.

Tir két qua trén ta thay rang 6 A chiu tai trong 10n hon nén ta tinh toan theo &

» Thoi gian lam vigc:

60L
[ - E,;n _ 60.2000(2.88, 75 _ 106, 5(trieé VOﬂg)
10 10

» Kha nang tai dong tinh toan:
C,=0,%/L =5,217.3/106,5 = 24,73(kN)
Vi €, <C=32,3 kN ngn 6 dam bao kha ning tai dong

» Tudi tho cua 0O:

100 (c)"  10° (323.10°) _ _
Ly=——|=| = : = 44568( gidp> 20000(gio
h 60n£Q] 60.88,75( 5217 ] (giop (gio)

» Kiém tra tai tinh:
Q, = X,F, + Y,F, =0,5.3220+0,47.1610,5=2,367(kN)
= Q,=3,220(kN)
Q, = F, =3,220(kN)
Vi 6 d6 - chan 0=12° ta chon X,=0,5; Y,=0,47
Nhu vay @, <C, =25(kN) nén 6 dam bao diéu kién bén tinh.
> Sb vong quay toi han cia 6:
- Theo bang 11.7 tai liéu (**) voi 6 bi d& chin boi tron bang md:

|D,,n]=13.10°
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~D+d 85+45
- DPuong kinh tam con lan: » 2 2

1,3.10°
Suy ra: [n] " 65

= 65(mm)

= 2000( voag/ phuti) > n, = 88, 75( voag/ phut)

PHAN 3: CHON THAN MAY, BULONG, CAC CHI TIET PHU, DUNG
SAI VA LAP GHEP
2.3.1. CHON THAN MAY:
1.1.  Yéu chu:
- Chi tiéu co ban cta hop giam toc 1a khoi lwong nho va do ctng cao.
- Vat li¢u lam vo la gang xam GX15-32.
- Hop giam tdc bao gém: thanh hdp, nep hodc gan, mat bich, géi do, ...
- Bé mit lap ghép giita ndp va than duoc cao sach hodc mai dé lap sit, khi lap co
mot 16p son mong hodc son ddc bi¢t.
- Chon bé mit ghép nap va than: song song mit dé

- Mit day vé phia 16 thao dau véi 6 ddc khoang 2° va ngay tai chd thio dau 16m

xudng.
1.2. Xac dinh kich thudéc vo hop:
Tén goi Biéu thtic tinh toan
Chiéu day: - Than hdp, o 0=0,03a+3=10mm
- Nip hép, 8, 0, =0,96 =9 mm
Gan tang cimg: - Chiéu day, e e=(0,8 " 1)6=8mm
- Chiéu cao, h h< 58 mm
- Do déc khoang 2°
Duong kinh:
- Buldéng nén, d, d, > 0,042+ 10>12 =18 mm
- Bulong canh 6, d, d,=(0,7 7 0,8)d, = 14 mm
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- Bulong ghép bich va than, d, d;=(0,8 7 0,9)d, = 12 mm
- Vit ghép nép 6, d, d,= (0,6 7 0,7)d, =8 mm
- Vit ghép nap cira tham, d; d;=(0,5 7 0,6)d, =8 mm

Mit bich ghép nap va than:

- Chiéu day bich than hop, S, S;=(1,4 * 1,8)d; = 18 mm
- Chiéu day bich nip hop, S, S,=(0,9 © 1)S; =18 mm
- Bé rong bich nip va than, K, K; ® K,-(3 ™ 5)=45-5=40 mm

K;=E,+R,+(3 7 5)=45mm
E, ® 1,6d,=22 mm
R, ¥ 1,3d, =15 mm
C ¥ Dy/2=55mm

- Bé rong mat ghép buldng canh 6, K,

- Tam 16 buldng canh 6: E, va C (1a

Q

khoang cach tir tim buléng dén mép
16).

. h x4c dinh theo két cu, phu thudc
- Chiéucaoh

tam 16 bulong va kich thudc mat tya

Mit dé hop: S, ® (1,3 ¥ 1,5)d, =26 mm

- Chiéu day: khi khong c6 phan 16i, S| D, xac dinh theo duong kinh dao
- Khi ¢6 phan 16i,D,; Si; S, khoét

S, * (1,4 ¥ 1,7)d, = 30 mm
S,*(17* 1,1)d, =18 mm

- Bé rong mat dé hop, K, va q K, ® 3d, = 54 mm

q= K, +28=74mm

Khe hé giita cac chi tiét:
- Gitra banh rang voi thanh trong hdp | A = (1 © 1,2)5 = 10 mm
- Gitra dinh banh rang 16n vé1 day A2 (37 58=32mm
hop A 2 §=10mm

- Gilra mdt bén cac banh rang véi
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nhau

Z=(L +B)/(200 * 300) = 4

S6 lugng buldng nén, Z
L=521mm va B=351,5 mm

> Kich thuwéc gbi truc: Puong kinh ngoai va tam 15 vit

Truc D D, D,
I 62 75 90
II 72 85 105

111 85 100 120

2.3.2. CAC CHI TIET LIEN QUAN PEN KET CAU VO HOP:

2.1. Chét dinh vi:

Mit ghép gilta nap va than nam trong mat phang chira duong tdm céc truc. LJ tru
(duong kinh D) lap & trén nip va than hop duoc gia cong dong thoi. Pé dam bao vi tri
trong dbi ctia nip va than trudc va sau khi gia cong cling nhu lip ghép, dung 2 cht
dinh vi. Nho ¢6 chdt dinh vi, khi xiét bulong khong 1am bién dang vong ngoai cua 6 (do
sai l¢ch vi tri tuong ddi cua nép va than), do do6 loai trir dugc mot trong nhirng nguyén
nhan 1am 6 chéng bi hong.

Ta dung chdt dinh vi hinh c6n c6 cac théng so sau:

d |c |1
6 |1 |46

cx45’

2.2. Nip o:
- Che chan 6 lan khaoir bui tir bén ngoai.
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Lam bang vat liéu GX14-32.

Két cdu cac nap 0 trong hop giam tdc, bang 18.2 (tai lidu (*)):

Truc D D, D; D, h d, z
I 62 75 90 52 11 8(MS) 4
II 72 85 105 60 11 8(MS) 4

11 85 100 1120 75 11 8(MS) 4

2.3. Cura tham:
Dé kiém tra, quan sat cac chi tiét mdy trong hop khi lap ghép va dé d6 dau vao trong
hop, trén dinh hop c6 lam cira tham. Cira tham duoc ddy bang nap. Trén nip c6 lap thém

nut thong hoi. Kich thudc ctra tham duoc chon theo bang 18-5 [1] nhu sau:

SH
A|B|A |B |C|C |K|R| Vit
lugng
10 15 12 | 13
75 100 87| 12| M8x 16 4
0 0 510

2.4. Nut thong hoi:

Khi lam viéc, nhiét do trong hop tang 1én. bé giam ap suét va diéu hoa khong khi bén
trong va bén ngoai hdp, ngudi ta dung nat thong hoi. Nut théng hoi duoc lap trén nip
cua tham.

Kich thudce nit thong hoi (tra bang 18-6 [1]):

A B |C|DE|GH|IT/KIL MN|OIP|[Q |[R|S
M27x2 |15 (30 |15 (4 |3 |3 (6|4 |1 2 1632118 |3 |32
516 |2 0 2 6
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2.5. Niit thdo diu:

- Sau mdt thoi gian lam viéc, dau béi tron chira trong hop bi ban (do bui va do hat

mai) hodc bi bién chat, do d6 can phai thay dau méi. Dé thao dau cii, & day hop co

16 thao dau. Luc lam viéc, 16 dugce bit kin bang nit thao dau.

- Két cdu va kich thudc cua nut thao dau tra trong bang 18-8 [1] (nut théo dau tru)

nhu sau:

d

D

Do

M20x2

15

28 | 2,5 17,8 | 30

22

25,4

2.6. Que thim dau:

Dé kiém tra mtrc dau trong hop ta dung que tham dau.

2.7. Vong moc:

Que thim dau

Dung dé di chuyén hop giam tdc 1 cach dé dang.
Chiéu day: S=(2+3)8=20 mm.
Puong kinh 16 vong méc: d=(3+4) §=30 mm

2.8. Vit tach nip va than hop giam toc:

Co6 tac dung tach nap va than hop giam tdc, vit M14x30

3. CAC CHI TIET PHU KHAC:

3.1. Vong phaét:
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Vong phdt 1a loai 16t kin dong gian tiép nham muc dich bao vé 6 khoi bui bam, chat
bén, hat cimg va céc tap chat khac xdm nhap vao 6. Nhiing chat ndy 1am 6 chong bi mai
mon va bi han gi. Ngoai ra, vong phdt con dé phong dau chay ra ngoai. Tudi tho 6 lan
phu thudc rat nhiéu vao vong phét.

Vong phét duoe dung kha rong rdi do c6 két cau don gian, thay thé dé dang. Tuy

nhién c6 nhugc diém l1a chong mon va ma sat 16n khi bé mat truc ¢6 d nham cao.

Vong phat
3.2. Vong chin diu:

bé ngan cach mo trong bo phan 6 véi dau trong hop.

Y

G

4. BANG TONG KET BULONG:
Dua theo bang Phu luc sach V€ Co Khi tap 1, Tran Hiru Qué
s Bulong nén: d,=18, chon M18, 1,=42.
< Bu l6ng canh 6: d,=14, 1=34, chon M14x100
% Bu long ghép bich nip va than: d;=12, 1,30, chon M12x55
% Vit ghép nap 6: d,=8,1,=22, M8x40
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< Vit ghép nip ctra tham: ds=8, M8x16

<  Bang tong két sau:

Bulong —dai dc M8 M12 M14 M18
S 13 19 22 27
D 14,4 21,1 24,5 30,2
h 55 8 9 12
hae 6,5 10 11 15
, 16 M8x40
S6 lugng 4 M12x55 8 M14x110 4 M18
4 M8x16

5. DUNG SAI VA LAP GHEP:
Can clr vao cac yéu cau lam viéc cia ting chi tiét trong hop giam tdc, ta chon cac
kiéu lap ghép sau:

5.1. Dung sai 0 lin:

Vong trong 6 lan chiu tai tudn hoan, ta ldp ghép theo hé thdng truc lip trung gian dé
vong b khong trugt trén bé mit truc khi lam viée. Do do, ta phai chon mbi lép k6, lép
trung gian c6 do doi, tao diéu kién mon déu 6 (trong qué trinh 1am viéc né s& quay lam
mon déu).

Vong ngoai cua 6 1an khong quay nén chiu tai cuc bd, ta lap theo hé thong 16. Dé 6 ¢6
thé di chuén doc truc khi nhiét d6 tang trong qua trinh lam viéc, ta chon kiéu lép trung
gian H7.

5.2. Lip ghép banh ring trén truc:

Banh rang lap 1én truc chiu tai vira, tai trong thay doi, va dap nhe, ta chon kiéu lap
ghép H7/k6.

5.3. Lip ghép nip 6 va than hop:

Pé dé dang cho viéc thao ldp va diéu chinh, ta chon kiéu lap long H7/e8.

5.4. Lip ghép vong chin dau trén truc:
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Dé dé dang cho thao lip, ta chon kiéu lap trung gian H7/Js6

5.5. Lip chot dinh vi:

Pé dam bao d6 déng tam va khong bi sut, ta chon kiéu 1§1p chat P7/h6.

5.6. Lap ghép then:

Theo chiéu rong, chon kiéu lip trén truc 1a P9/h8 va kiéu lap trén bac 1a Js9/h8.

Theo chiéu cao, sai léch gi6i han kich thudc then 1a h11.

Theo chiéu dai, sai 1éch gi6i han kich thudc then 1a h14.

BANG DUNG SAI LAP GHEP
Kich b6 doi | B ho
. ., ES EI es el
Chi tiét thudc | Moi lap 16m 16m
(H#m) | (H#m) | (“m) | (“m) : ,
(mm) nhat nhat

+15
Béanh rang 1 35 H7/k6 | +21 0 +2 15 19

+15
Banh rang 2 35 H7/k6 | +21 0 +2 15 19

+15
Bénh rang 3 35 H7/k6 | +21 0 +2 15 19

+18
Béanh rang 4 50 H7/k6 | +25 0 +2 18 23

O BI PO CHAN
d O vong ngoai
Truc I 62 H7/h6 | +21 0 0 -13 0 34
Truc II 72 H7/h6 | +21 0 0 -13 0 34
Tryc 111 85 H7/h6 | +25 0 0 -16 0 41
d O vong trong

Truc | 30 H7/k6 | +21 0 +15 +2 15 19
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Truc II 30 H7/k6 | +21 0 +15 +2 15 19

Truc 111 45 H7/k6 | +25 0 +18 +2 18 23

bxh Then (truc)

10x7 | P9/h8 -15 -51 0 -18 42 7
Truc I

10x8 | P9/ h8 -15 -51 0 -22 51 7

10x8 | P9/ h8 -15 -51 0 -22 51 7
Truc II

10x8 | P9/h8 -15 -51 0 -22 51 7

12x9 | P9/ h8 -18 -61 0 =27 61 9
Truc III

12x8 | P9/ h8 -18 -61 0 =27 61 9

Then (banh ring + banh xich + ndi truc)

Nbi truc 10x7 | Js9/h8 | +18 | -18 0 22 18 4
Brl 10x8 | Js9/h8 | +18 -18 0 -22 18 4
Br2 10x8 | Js9/h8 | +18 -18 0 -22 18 4
Br3 10x8 | Js9/h8 | +18 -18 0 -22 18 6
Br4 12x9 | Js9/h8 | +21,5 | -21.,5 0 =27 21,5 48,5

bia xich 12x8 | Js9/h8 | +21,5 | -21,5 0 =27 21,5 48,5

Chét dinh vi
=6 P7/h6 -8 -20 0 -8 20 0
- vo hop
Nip 6 - vo
521 H7/e8
hop
Vong chin
. 30 H7/js6 | +21 0 +6,5 | -6,5 6,5 27,5
dau —truc I
Vong chan
. 30 H7/js6 | +21 0 +6,5 | -6,5 6,5 27,5
dau — truc 11
Vong chan 45 | H7/js6 | +25 0 +8 -8 8 33
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Qua thoi gian 1am d6 4n mén hoc thiét ké hé thong truyén dong co khi, em d3 nim

viing hon vé cach phan tich mdt cong vigc thiét ké, cach dat van dé cho bai toan thiét

ke.

Vi dic trung nghién ctru cia mén hoc 1a tinh hé truyén dong nén qua d6 giap cho sinh
vién co6 cach xur 1y sat thuc hon va biét cach két hop véi nhiing kién thirc dd duoc hoc
dé tinh toan va chon ra phuong an tbi uu cho thiét ké.

Du d3 c¢d géng hoan thanh dd an nay véi cuong d6 lam viée cao, k§ ludng va cé su
huéng dan rat cu thé cua quy thay c6 khoa Co khi nhung do hiéu biét con han ché va

chua c6 kinh nghiém thuc tién nén chac chan dé an nay con c6 nhi€u thi€u soét va bat

dau — Truc
I
Vong phot — '
28 H7/js6 | +21 +6,5 | -6,5 6,5 27,5
truc |
Vong phdt —
43 H7/js6 | +25 +8 -8 8 33
truc II1
Nip bich 6
62 H7/h6 | +30 0 -19 0 49
lan truc I
Nap bich 6
72 H7/h6 | +30 0 -19 0 49
lan truc II
Nip bich 6
85 H7/h6 | +35 0 -22 0 57
lan truc III
Nap cua
thim —nap | 150 | H8/h7 | +63 0 -40 0 103
hop
KET LUAN
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cap. Vi vdy, em rat mong sy sta chira va dong gop ¥ kién cta quy thiy c6 dé em duogc
rt kinh nghiém va bd sung thém kién thirc.

Em xin chin thanh cam on sy giup d& cua quy thiy c6 khoa Co khi va su hudng dan
tan tinh cua thay Nguyén Hiru Loc.

Sinh vién thuc hién do6 an

Than Trong Khanh Dat
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