HS6 tro 6n tap [PE CUONG CHUONG TRINH PAI HOQC]

LOTNOI PAU

Trong qué trinh phat trién nén kinh té quéc dan va phuyc vu doi séng xa hoi, viéc
van chuyén hang hoa, hanh khach c6 vai trd to 16n. Véi viée van chuyén bang 6 to c6 kha
nang dap tmg t6t hon vé nhiéu mit so véi cac phuong tién van chuyén khac do dic tinh
don gian, an toan, co dong. Trong cac loai hinh van chuyén thi van chuyén bang 6 to 1a
loai hinh thich hop nhat khi van chuyén trén cac loai dudng ngin va trung binh. O t6 ¢o
thé dén duogc nhiéu vung, nhiéu khu vuc dia diém ma céc phuong tién van chuyén khac
khoé ¢6 thé thue hién dugc. N6 c6 thé dua don khach tan nha, giao hang tan noi, dua hang
dén tan chan cong trinh...ma gia cudc phu hop véi nhu ciu cia nhan dan.

Ngay nay do nhu cau van chuyén hang hod, hanh khach ting nhanh, mat d6 van
chuyén 16n. Pong thoi cing v6i su mé rong va phat trién do thi ngay cang ting nhanh thi
van chuyén bang 6 t6 lai cang c6 wu thé. & cac nudc cong nghiép phat trién, cong nghiép
6 to 1a nganh kinh té miii nhon. Trong khi d6 & nudc ta nganh cong nghiép 6 t6 m&i chi
dimng lai & muc khai thac, str dung, sira chita va bao ditong. Nhirng nam 1985 tré vé trudc
cac 0 t6 hoat dong ¢ Viét Nam déula oo nhap ngoai voi nhiéu ching loai do nhiéu cong
ty & cac nudc san xuat. Tir nhitng nam dau thap ky 90 chiing ta thuc hién viéc lién doanh,
lién két véi cac cong ty nudc ngoai. Nén ¢ Viét Nam hién nay da c6 14 lién doanh di va
dang hoat dong nhu: TOYOTA, MERCEDES - BENZ VMC, DEAWOO, MITSUBISHI,
NISSAN, FORD...Ngoai ra con ké dén mot sé hang trong nuéc nhu:Truong Hai,
MEéK®dng, Vinasuki, Cong ty 6 t6 1-5, Cong ty 0 t6 3-2 ... Tai nhitng lién doanh nay 6 t6
dugc lap rap trén cac day chuyén cong nghé hién dai. Nganh cong nghiép 6 to Viét Nam

da chuyén sang mdt giai doan moi.

Dé hoan thanh dugc ban D an ndy ngoai su nd luc cua ban than khong thé khong ké
dén su chi bao tan tinh cua thﬁy cO gido trong bd modn va nha trudong. Pac biét 1a su

huéng dan cia thay

Em xin chan thanh cam on thay huéng din PONG MINH TUAN d3 tan tinh gitp
d& em hoan thanh thiét ké dé tai nay. Xin cam on cic thay ¢o, cac can bd cong nhan vién
trong by mon Ot6- Khoa co khi dong lyc da tao moi diéu kién thuan loi cho em trong qua
trinh hoc tap va thiét ké dé tai. Em xin kinh chiic cic thdy luén manh khoé va cé nhiéu
cong hién hon nita trong sy nghiép phat trién cua nganh 6 to ndi riéng va nganh giao

thong van tai n6i chung cta Viét Nam.
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Sinh vién : Nguyén Vin Huynh
PHAN I:TONG QUAN VE HOP SO

1. Nhiém vu

-Hop s6 dung dé thay doi ti s6 truyén nham thay do1i mémen xoan & cac banh xe chu

dong cua 6t6, ddng thoi thay dbi toc do chay xe pht hop véi strc can bén ngoai.
-Thay d6i chiéu chuyén dong ctia 6t0(tién va lui).

-Tach dong co ra khoi hé thong truyén luc trong khoang thoi gian tuy y ma khong can
tit may va mé i hop.

-Dan dong luc hoc ra ngoai cho cac b phan cong tac cua xe chuyén dung

2.Yéu cdu cua hép sé

-C6 d ti s6 truyén mot cach hop 1y dé nang cao tinh kinh té , va tinh dong luc hoc

cua Oto.

-Hiéu suét truyén lyc cao, khi lam viéc khong gay tiéng On, thay doi s6 nhe nhang

khong sinh luc va dép & cac banh rang.

-Két cau gon gang, chac chan, dé diéu khién bao dudng va sira chira, gia thanh ha.

3.Phdn loai hop s6

3.1 .Phan loai theo phuong phap thay déi ti sé truyén

+Loai hop so co cap

Ngay nay trén 6t6 dung nhiéu nhét 1a hop sb ¢ cap (loai nay thay ddi ti sd truyén
bang cach thay d6i sy an khép giita cac cap banh ring), vi cau tao don gian, lam viéc

chac chan, hi€u suat truyén luc cao, gia thanh ré.
Trong loai hop s6 ¢6 cap nguoi ta chia:

+Theo tinh chit truc truyén
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-Loai ¢6 truc tdm c6 dinh viéc thay ddi sb bﬁng cac con trugt thuong cé loai hai truc

tam doc hoac ngang, loai ba truc tdam doc.
-Loai c6 truc tim di d6ng(hdp s6 hanh tinh).
+Theo cip s ta co:hop sb 3 cap, 4 cap, 5 cép ...

Néu hop sé cang nhiéu cap tde dd cang cho phép sir dung hop 1y cong suat ciia dong
co, trong diéu kién luc can khac nhau do d6 ting duoc tinh kinh té ctia 6t6 nhung thoi

gian thay doi sb dai, két cau phurc tap.
+Loai hop sb vo cip

Hop s6 vo cap c¢6 uu diém la:co thé thay doi ti so truyén lién tuc trong mot g16 han
nao do, thay doi tu dong, lién tuc phu thudcvao strc can chuyén dong cua 6td, n6 rut

ngan dugc quing dudng ting tdc, ting 16n nhat tbc do trung binh ciia 6t0.
-Hop s6 vo cap kiéu co hoc(it str dung).

-Hop s6 vo cap kiéu va dap(it dung).

-Hop s6 vo cap kiéu ma sat(banh ma sat hinh con).

-Hop s6 vo cap dung dién(dung dong co ddt trong kéo may phat dién, cung cp dién
cho dong co dién dat ¢ banh xe chu dong( hoac co nguén dién tir ac quy). Ta thay doi
dong di¢n kich thich cua dong co di¢n s¢€ thay ddi tdc dd va mdmen xoédn ctia dong co

dién va cua banh xe chu dong.

-Hop s6 vo cap thuy lyc: truyén momen xoan nhd nang luong dong chét 16ng co thé 1a
thuy dong hodc thuy tinh. Hop sb v6 cap thuy luc c6 két ciu phirc tap gia thanh cao,
hiéu suét truyén lyc thap, thay d6i mémen xoan trong gidi han hep. Thong thuong
ngudi ta két hop véi hop sb co cip c6 truc tam di dong(kiéu hanh tinh) voi bién

moémen thuy lyc.

3.2 .Phan loai theo co cidu diéu khién

-Loai diéu khién cudng birc(thudng & hop sd c6 cip) .

-Loai diéu khién ban ty dong (thuong ¢ hop s6 két hop) .
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-Loai diéu khién tu dong (thuong & hop sb6 vo cip) .

4. Phan tich chon phwong dn két cau hép soé:

Budéc quan trong khi thiét ké hop so phai phan tich dic diém két cAu ciia hop sb
o6td va chon phuwong 4an hop ly. Viéc phén tich nay phai dwa trén cac yéu cau dam
bao hp sb 1am viéc tét chire ning:

-Thay d6i mémen xoin truyén tir dong co dén banh xe chi dong.
-Cho phép 6t6 chay lui.
-Téach dong co khéi hé thong truyén hwe khi dirng xe ma dong co van lam viéc
Hop so thiét ké phai dap ing dwoc cac yéu ciu:
1-Cé ty so truyén hop ly, dam bao chat lrong kéo can thiét.
2-Khong giy va dip dau ring khi gai so, cac banh ring in khép cé tudi tho cao
3-Hiéu suit truyén lwc cao

4-Két cau don gian, gon, dé ché tao, diéu khién nhe nhang, cé6 d9 bén va dé tin cay
cao

Nhim ning cao tudi tho cho cac banh ring in khép, trong hop so co khi cé cip
thwong bo tri bd dong toc. Nhiém vu ciia bo dong tdc 1a cin bing toc dd goc cina cac
chi tiét chii dong va bi dong truée khi chiing in khép véi nhau.

Trén 6t6 ngay nay déu sur dung kha rong rai hop 6 2 truc va 3 truc.Hop sb 3 truc thuong
bb tri truc so cAp va truc thir cap dong tim.

Dboi v6i 6td van tai thuong dung loai hop $65va6sd [1]. Vay ta chon hop s6 loai 5 s,
v6i hop s 6 s6 két cau s& phirc tap kho ché tao.

5. Chon so do dgng hoc ciia hgp so

So d6 ciia hop sd 14 loai 3 truc (hinh 1):

So dd trén 13 hop sb 3 truc c6 truc so cp va truc thir cdp dong tam. Gom 5 cap (5 sd tién,
1 s6 Iui). Trong d6 tay s6 5 1a tay s6 truyén thang.

S6 II, 111, IV, V duoc gai bang bd dong tdc.

7
A
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S6 1ui (R) va sb I dugc gai bang khép ring.

Céc banh ring trén truc trung gian duoc ché tao roi va lap chit trén truc trung gian.

- Trong hdp s6 c6 mot cip banh ring ludn dn khép dé dan truyén momen quay tir truc thir
nhét dén truc trung gian. Truc thu nhét duge ché tao thanh mot khdi véi banh rang chu
dong cua cdp banh ring ludn in khép va vanh ring ngoai dé gai sb truyén thing (i=1).
Truc tht nhat duge d& béng hai 6 bi, mot 6 dat trong banh da va mot 6 dat & vo hop $6, 6
bi nay thuong chon c6 dudng kinh ngoai 16n hon banh ring chu dong dé dam bao théo
lap truc thir nhat duoc d& dang.

- Trén truc trung gian dugc lap c¢b dinh nhiéu banh ring dé dan truyén mémen quay dén
tryc thi hai, gia tri cia mémen quay dugc thay do6i tuy theo cach gai cac banh ring lap
truot va cling quay trén truc tht hai. Truc trung gian dugc d& trén hai 6 bi dit ¢ vo hop
sO. Thuong cac banh ring trén tryc trung gian c6 huéng dudng nghiéng cua ring cing
chiéu dé giam luc chiéu truc tac dung 1én tryc.

- Tryc tht hai dugc d& bang hai 6 bi trong d6 6 bi kim duoc dat ngay trong 16 dau truc
thir nhat, bién phap nay dam bao do6 dong tam giita hai truc va tién loi cho viéc gai sb
truyén thang. 6 bi thtr hai dat ¢ vo hop sb. Trong cac xe thudng lap hop do tbe d6 ¢ duodi
truc thur hai.

- Xu huéng phat trién thiét ké hop s 13 sir dung bd dong tde véi moi tay s va do do tat
ca cac banh rang luén luén an khdp va t huong st dung banh cé rang nghiéng. Riéng cap

banh rang gai s6 1 va sd Iui dugc ché tao 1a banh ring ring thang.
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PHAN II. TINH TOAN THIET KE CAC KiCH THUG'C CUA HOP SO

1.1Xdc dinh ti sé truyén ctia cdc tay so.

Ti sO truyén cua cac tay so trong hop so ta da xac dinh dugc trong qua trinh xac
dinh s6 cap so va tinh toan cac chi ti€éu dong luc hoc ctia xe. Vi hop s6 5 cap ta co cac ti

sO truyén rng vdi céac tay sO nhu sau:

Ti s6 truyén so 1: theo cong thiac(IV-1) “PK kéo” [2]

. G.fy ¥ max
ih1> Vi
Ty 'o-Memax
Voi:
io: ti s6 truyén cua truyén luc chinh chon 1, =12

(rnax:hé sO can chuyén dong 16n nhat
Chon Gpax = (F+i )max = 0,303

32+v
2800

f=( ) (véi duong d6 £=0,035)

i=tg o =tg15°=0,268

- I'x: Ban kinh 1am vié€c trung binh ctuia banh xe (m);

Rox = ,.6=0,408(m)

I, :ban kinh thiét ké ctia banh xe

ro =(B+d/2).25,4=(7+20/2).25,4= 431,8 (mm)

6=0,945 hé sd ké dén sy bién dang ctia 16p [5] (16p co ap suet cao)

- Memax: M6 men 16n nhét cta dong co (N.m) Memax =650(N.m);
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- G: Trong luong cua xe (Kg) G= 15025(N);

Oy : hiéu suét truyén lyc . Chon 6y =0,8

G-ox ¥ max _15025.10.0,408.0,303

Taco: ip.> =2,976
1™ 7y i0-Memax 0,8.12.650.
G.r__.pm
Theo dk bam : i, < — bx _ 0,6.150250.0,8.0,408 4715

Chon ti s6 truyén 1 =4,5

ti sb truyén luc chinh so bd 1a : iOZ% =122

Vay 2,976<i, <4,715

Nhiam nang cao tinh kinh té nhién liéu va ting tudi tho ciia dong co ta chon sd truyén

cudi cung cua hop so 1a 1, =1

Chon iy, =1

Thi= "W [5] n-sb cap cuia hop sb
k-sd thur ty cta sb truyén
Thay s6 ta co:
+86 1:in=45
+ 86 2t inp = 3,09
+863:ihg=2,12
+ 86 4: ipy = 1,456
+865:ip5=1

Ti s6 truyén cua sb lui dugc chon trong khoang i, = (1,2-1,3)
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i|_ = 5,4

1.2. Chon vat liéu

Do diéu kién 1am viéc ning nhoc, truyén liuc 16n, toc d6 vong quay 16n ma yéu cau
hop sb bé khong qué 16n do vy kich thude banh ring yéu cau nho lai phai dam bao yéu
cau truyén momen 16n, 1am viéc khong gy tiéng 6n.
Chon vit liéu ché tao banh ring theo TKTTOTO MaY K¢éO:

Loai thép:20X

Nhiét luyén: thAm cécbon
b4 cung :46...53 HRC
[o,] = 650 MPa
[O'ch] =400 MPa

2. Tinh todn cdc kich thwdéc co’ bdn ctia hdp sé.

2.1. Tinh so bdé khoang cach giita cac truc: A
Vi hop sb ta thiét ké co truc c¢d dinh nén khoang cach so bg gifta cac truc A duogc tinh

theo cong thuc:

A=a3M emaX:15. 34650 = 129,9

- MO0 men cuc dai cua dong co Mgmax = 650 (N.m).

Trong do ta co:

- a: Hé sd kinh nghi¢ém, vdi xe tai su dung dong co diesel ta chon a = 15(Vat li¢u da
dugc cal tién hon)
Thay sb ta tinh duoc: A = 129,9 (mm).

Chon mo dun cia banh rang: m
Khi cho mé dun cho cac banh ring phai dam bio cic yéu cau:
-B4nh ring lam vigc it 6n

-Truyén momen déu din, an khép ding mic du cé su sai léch mft it vé khodng cach
gitra dwong tAm cac banh rang an khép.

-Banh ring phai da d bén.
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Pé don gian cong nghé ché tao va sira chira nén chon thong nhat voi nhau mé dun
cac banh rang
M6 dun m cua cdp banh ring thing va m, cua cip banh ring nghiéng phu thudc
vao mo men cuc dai trén truc thir cép M;.
M = Memax - in1.0n= 650 . 4,5.0,96 = 2808 (Nm) [2]
dn hidu sut hop s 1dy trung binh 13 0,96

2.2.chon bé rdéng cac banh ring sb
Theo cong thirc kinh nghiém ta chon b=0,24A ;
Viay b=31,03 =b=32;

(mm)

N w N O o

0 05 1 2 3 4567 810 (kNm)

Hinh 2:D6 thi dé chon mddun phap tuyén ctia banh rang hop sb

Dua vao db thi va gia tri M; ta chon dugc mé dun m, két hop véi cac gia tri moé dun ti€u

chuan ta chon: m =4 (mm)

2.3 Tinh chinh xac khoang cach gitta cac truc A.

Xac dinh so rang cua cac banh rang.
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2.Acos 8 _ 2.129,94/3
m

Tacd: Za+Za= =56,24

Chon ti s6 truyén ciia ciip banh ring luén in khép:

- ia =22  (Dbi véi hop sb 6t6 hién nay thuong co gia tri (ia =16+25) [1]

- Ta chon gbc nghiéng cua rang B = 30°.(Dbi voi 6t6 tai (B = 2030°)

- S6 lugng ring Z, cua banh ring chi dong ciia cip banh ring ludn ludn an khép chon
theo diéu kién khong cat chan ring.

- S6 luong rang Z,” cua banh ring bi dong cua cip banh ring ludn ludn an khép duoc

xac dinh theo cong thure sau:

Z
i a
I, ==%=272
a ]
Za
Taco Z,= 18 (rang)
Chon 7,’=38(rang)
Zl
I R . a_38_
ti sO t I, =-%=—=2]111
i sO truyén a Za 18

Viéc 1am tron s6 rang khong nhimg anh huéng dén ti s6 truyén ma con cé thé lam thay
d6i cac khoang cach truc A. Vi vy ta phai tinh lai khoang cach truc A cua tit ca cac banh
rang an khép. Cong thure tinh nhu sau:

m (Za +Z Ia)

Az - 4U8+38) 159 3 (mm). [1]
2.Cos pa 2.0,866

- Vay ti sO truyén cua cac cdp banh rang dugc gai & cac so truyén khac nhau cua hop so6
la:

Trong do:

+ ign: Ti sO truyén cila cac cip banh rang duoc gai ¢ sb truyén thir n (n=1+4), ta khdng
tinh cho s 5 vi ddy 14 tay s6 truyén thang.

Thay s6 1an luot ta co: ig = % =2,13;

Thiét ké va tinh toan hop so 6 to 10



HS6 tro 6n tap [PE CUONG CHUONG TRINH PAI HOQC]

3,09 _ 212 _

i,= 22 =146 ia= 2=2=1,004:
27 on B o1

. 1456 . 1

1= ———=0,689; s = —=0,473 ;
¥ o1 ®7on

chon ti s6 truyén s6 i 1a ig=4,7
tacs:  ig=-tl=2226
211

2.3.2. tinh to4an s6 ring chii dong
Sb rang cua cac cip banh ring din dong gai s6 khi khoang cach truc A khong doi dugc

tinh nhu sau;

o 2.A.cos fa
gi m(1+|gi)
Thay s ta dugc:
Zg2:22,75; Zg3:27,9; Zg4:33,1
2.A 2.129,3
= . = — =20,65
gl m@+i_,) 4(1+213) 2
gl
Vay ta chon
Zglz21; Zg2:23; Zg3:28; Zg4:33
ZgI =25

Dé triét tiéu luc doc truc trén truc trung gian,can phai xac dinh lai gbc nghiéng ring cta

cac banh rang:

Z.
tgﬂi :Z.—Itgﬁ ;  Vay d;=asctgd;
a

tgs, = % 0,577=0.349; 6,~19,26°
tgfy = %.0,577:0,425 : Bs=23°
tgs, = % 0,577=0,501 ; 6,=26,6°

Tinh chinh x4c lai sé ring ctia cac banh trén truc trung gian theo cong thuc:
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2. Acosﬁ’

7 .= "M
gi ~my @ )

_ 212930944, o
92 4(1+1,46)
2.1293.092 . , _212930894 _

=TT =206 —
93 4(1+1,004) 94 4(1+0,689)

Viy chon sb rang banh rang trén truc trung gian 1a:

291:21; 292:25; 293=30; 295:34; Zg|:25;
S rang cua cac banh bj dong trén truc thir cp theo cong thic:
Z'gi :Zgi'igi

Z'glz 21.213=44,73 Chon Zy;’=44
Z'g2 =25.146=36,5 Chon Zgy'=37
Z'g3=30.1,004=30,12 Chon Zy3'= 31
Z'g4 =34.0,689=234. Chon Zy'= 23
- Vay ti $6 truyén cua hop s6 , ta tinh lai va duoc nhu sau:

i = Zz_az—g

gi

Thay s6 ta dugc:
T 215~
hB_%gs:;_ 18 ih4:%:1’42 ih5=1
hI ==4,676

2.4 Xac dinh lai géc nghiéng rang :
Pé khoang cach truc nhw nhau cho céc cip banh ring in khép ta cin diéu chinh lai

gdoc nghiéng rang caa cap banh rang
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m.Z
Goéc nghiéng rang cos 'Bi = Z—AE ; 0;=acscos0; [3]
Thay s6 ta co:
0,= 16,46°; 0:=19,35"; 04=28,15";

Theo tai liéu [2] dbi voi banh rangtry ring nghiéng ta khong can dich chinh con ddi vai
banh rang try rang théng ta can dich chinh.Vay ta xac dinh h¢ s6 dich chinh:

-Déi véi banh ring so 1 va sé Wi ta can dich chinh

Vi chon nhu vay nén c6 su sai 1éch khoang céach truc giita cac cdp banh riang gai s6 1. Do
d6 ta can phai giai quyét su sai 1éch bang cach dich chinh goc cia cic cip banh ring gai

I4
A

so 1:
- X&c dinh hé sb thay doi khoang cach truc Ag:

5 (Ac—A) 1293-130

o =-0,00538
Al 130

- V&i Ag=-0,00538 tra bang phu luc 4(Tai li¢u: D6 4n mon hoc Thiét ké hop s6 chinh 6
t0 - may kéo) ta tim duoc hé sb dich chinh twrong ddi &=- 0,00525 gbc an khdp oo = 19°
87
- Hé s dich chinh tong cong &
£=05.80. (2 g +Zy)=-0,17
- Phéan chia hé sb dich chinh &: cho banh rang 7’y va Zy:
&=& + &’
hé sb dich chinh &; clia banh rang Zg; va hé s6 dich chinh &;” clia banh ring Zy;” x4c dinh
&1 =&1” =0,085
+ Pé dam bao truyén luc tot, khi chon E vagy can thoa man diéu kién chiéu day rang &
dinh rang khong khong dugc quéa nhd:
Se1,22>(0,2+0,3).m
Ta c6 cong thirc tinh chiéu day ring ¢ dinh S; cua banh ring Zg, va S;’ cia banh

rang Zy;’ nhu sau:

zz.m
Sl = > + 2.§l.m.tg g = 6,515(mm)
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1 ﬂ'm 1
S1 = > + 2.51 mitg oy = 6,515(mm)

Viy théa man diéu kién chiéu day ring & dinh ring khong dugce qué nho.

1 Xdc dinh cdc théng s6 hinh hoc co bdn ctia banh rdang

Viéc xac dinh cac thong s6 hinh hoc cua tung cdp banh rang dugc tinh toan va l1ap thanh
cac bang, nhim thuén tién cho qua trinh tinh bén cac banh ring va thiét 1ap cac ban v&

cua hdp so:

Bang II-1. Thong sb ciia cip banh ring tru rang nghiéng ludn an khép.

Stt Tén goi Kihiéu | Banh rang nhé | Banh rang 16n

, 5 . Z'a
1 | TisoO truyén I I=—%=2111
Z
a
2 | M6 dun phap my m, =4 mm
3 | Budc phép tuyén t, t,= 7. m, = 12,56 mm
4 | Goc nghiéng cua rang B B= 30°

5 | Hudng rang

m
6 | M6 dun mit dau M, m, = N__—462 mm
cospf
7 | Budc mat dau t t;= 1. mg= 14,51 mm
8 | buong kinh vong chia d d, =mg. Z, =83,16 (mm)

Thiét ké va tinh toan hop so 6 to 14
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da’ = mg Z;” = 175,56 (mm)
Dda:da+2.mn 91,16 (mm)
9 | buong kinh vong dinh rang Dy
Dda’:da’-"_z.mn = 183,56 (mm)
Dca:da'2,5.mn:73,16(mm)
10 | Puong kinh vong chén rang D.
Dca’zda,'2,5.mn:165,56 (mm)
11 | Chiéu cao ring h h=2,25.m, =9 (mm)
12 | Khoang cach truc A A =129,3 (mm)
o L B=(7,0+8,6).m,, chon B =32
13 | Chiéu rong vanh rang B
mm
14 | Géc profin goc o o = o= 20°
Bang 3-2. Cip banh ring try ring thang gai so 1 ¢6 dich chinh goc
Stt Tén goi Ki hi¢u Bénh rdng nho | Banh rang 16n
1) ) 3) (4)
: le
1 | Tisb truyén I | =—==2,466
Z
1
2 | Mo dun M m=4,0
3 | Budc rang T t=mn.m=1256
4 | Goc profin 0o g = 20°
5 Budc co so To to=t.cosag = 11,805
6 | Khoang cach truc khi & =0 A, A =0,5.m.(Z;+Z;")=130(mm)
7 | Khoang cach truc khi &= 0 A A:. = A.(Aot+1) =129,3 (mm)

Thiét ké va tinh toan hop so 6 to
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Hé s6 thay ddi khoang cach A —-A
8 Ao | A, =—Ct——=-0,00538
truc 0 A
9 | Hé sb dich chinh twong dbi & £y = - 0,00525
10 | Hé s6 dich chinh tong cong & £ =-0,17
Hé s6 dich chinh cta timg banh &, =-0,085
11
rang &’=-0,085
12 | B0 dich chinh nguoc Ahg Ahg = &.m-(A-A) = 0,02
d, =m. Z; = 84mm)
13 | Buong kinh vong chia D
d;’ =m. Z;” = 176(mm)
Dgi=d;+2m+2¢& m-2Ah=92,64
14 | Buong kinh vong dinh rang Dy '
D’ =184,64(mm)
(1) (2) 3) (4)
D¢p = d1-2,5m +2¢& 1m:74,68(mm)
15 | Buong kinh vong chan rang D,
D’.= 166,68 (mm)
do; = d;.cos0p = 79,36 (Mm)
16 | Puong kinh vong co so do
d’o1= dla.COSOLo :166,26(mm)
dK1:d1(7\,o+1): 84,45 (mm)
17 | Buong kinh vong khéi thuy dk
d’Klzdl’(y\,o'i'l): 176,94 (mm)
18 | Chiéu cao ring h h = 2,25.m-Ah,=8,96 (mm)
19 | Chiéu rong vanh ring B B=(7,0+8,6).m, chon B = 41(mm)
. S1=6,51 (mm)
20 | Chiéu day rang trén vong chia S
S’ =6,51 (mm)
) e.h  +e h
21 | Hé s6 trung khép . g=-Ldl "17dl_1qg
t

Thiét ké va tinh toan hop so 6 to
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22 | Goc an khép a o =198’
Bang II-3. Thong s6 cta cip banh ring tru ring nghiéng gai s6 2.
Stt Tén goi Kihi€u | Banh rang nho | Banh rang lon
. Z '2
1 | Tiso truyén i I=—-%=148
Z
2
2 | Mo dun phap m, m, =4 mm
3 | Budc phap tuyén t, t,= . m, = 12,56 mm
4 | Gbc nghiéng cua rang B B = 16,46°
5 | Hudng rang
\ mn
6 | Mo dun mat dau m; mg=—-=—= 417 mm
cosp
7 | Buéc mat dau ts t;= 7. mg = 13,09 mm
dy = mg. Z, = 104,27 (mm)
8 | buong kinh vong chia d
dy,’ =mg. Z,” = 154,29(mm)
Dgo=dy+2.m,, =112,27(mm)
9 | buong kinh vong dinh rang Dy
Dgp’=d,’+2.m, = 162,29 (mm)
D¢,=d,-2,5.m,=94,27 (mm)
10 | Puong kinh vong chan rang D.
D¢,’=d,’-2,5.m,=144,29 (mm)
11 | Chiéu cao ring h h=2,25. m, =9 (mm)
12 | Khoang cach truc A A =129,3 (mm)

Thiét ké va tinh toan hop so 6 to
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S L B=(7,0+8,6).m,, chon B =32
13 | Chiéu rong vanh rang B
mm
14 | Goc profin gbe o o = o= 20°
Bang II- 4. Thong s6 cua cip banh ring tru ring nghiéng gai s 3.
Stt Tén goi Kihi€u | Banh rang nho | Banh rang lon
i Zl3
1 | Tisb truyén [ I=—==1033
Z
3
2 | M0 dun phép mh my, =4 mm
3 | Budc phap tuyén th t,=m my,=12,56 mm
4 | G6c nghiéng cua rang B B =19,35°
5 | Hudng rang
1 mn
6 | M6 dun mat dau ms mg =———=424mm
cosf
7 | Budc miat dau t; t;= . mg = 13,32 mm
d;=mg. Z3 = 127,2 (mm)
8 | Puong kinh vong chia d
d3’ =mg. Z3* = 131,44 (mm)
Dd3:d3+2.mn =135,2 (mm)
9 | Buong kinh vong dinh rang Dy
Dg3’=d3’+2.m, = 139,44 (mm)
D¢3=d5-2,5.m,=117,2 (mm)
10 | Puong kinh vong chan rang D.
D¢3’=d3’-2,5.m,= 121,44 (mm)

Thiét ké va tinh toan hop so 6 to
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11 | Chiéu cao ring h h=2,25.m, =9 (mm)
12 | Khoang cach truc A A =129,3 (mm)
S o B=(7,0+8,6).m,, chon B = 32
13 | Chiéu rong vanh rang B
mm
14 | Goc profin gbe o o= og=20°
15 | Hé sé dich chinh x X x=0 (mm)

Bang II- 5. Thong s6 cua

2 banh ring tru ring nghiéng gai s6 4

Stt Tén goi Kihiéu | Banh rang nhé | Banh rang 16n
. ) . Z'4
1 | Tiso truyén i I=——=0,676
Z4
2 | Budc rang t t=m.m=1256 mm
3 | M6 dun m m=4mm
4 | Goc nghiéng rang 0 6=28,15°
N mn
5 | Mo dun mat dau m; mg=—-=—= 4,545 mm
cosp
6 | Budc mat dau t t,= 1. mg = 14,27 mm
D4 =mg. Z4 =154,53(mm)
7 | Buong kinh vong chia d dy =mg Z,” = 104,53 (mm)
Dgs=ds+2.m,, = 162,53 (mm)
8 | buong kinh vong dinh rang Dy

Dya’=ds’+2.m, = 112,53 (mm)

Thiét ké va tinh toan hop so 6 to
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D¢4=0d4-2,5.m,= 144,53 (mm)
9 | buong kinh vong chan rang D.
Dcs’=ds’-2,5.m,= 94,53 (mm)

10 | Chiéu cao ring h h=2,25. m = 9 (mm)

11 | Chiéu cao chan ring he | heg=hy=125m=5(mm)
12 | Khoang cach truc A A =129,3 (mm)

S L B=(7,0+8,6).m,, chon B =32
13 | Chiéu rong vanh rang B
mm
14 | Géc profin goc oo oo = 20°
Bang II- 6. Thong sd cua banh ring try rang thang so lui

Stt Tén goi Ki hiéu Théng sé banh rang

1 | Budc rang t t=mn.m=12,56 mm

2 | M6 dun m m=4mm

3 | Goéc nghiéng rang 0 0=0°

4 | Séring z Z,=20

5 | buong kinh vong chia d d=m.Z =100 (mm)
6 | Puong kinh vong dinh rang Dy D)=d+2.m = 108(mm)
7 | Buong kinh vong chan rang D. D¢ =d-2,5.m =90 (mm)
8 | Chiéu cao ring h hy=2,25.m=9 (mm)

Chiéu day ring trén vong tron
9 i S S =0,5.t=6,28 (mm)
chia
10 | Chiéu rong vanh ring B B=(4,4+7).m, chon B =42 mm

Thiét ké va tinh toan hop so 6 to
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11

Goc profin goc

Ao

ap=20°

12

Goc profin rang

Ot

Thiét ké va tinh toan hop so 6 to
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PHAN III: KIEM TRA BEN HOP SO.
L. Ché dé tdi trong dé tinh bén hop sé.
1. M6 men truyén dén cac truc hép sé.

2. Bang III-1. Céng thitc tinh mé men truyén dén cac truc
hép sé.

Trj s6 mé men (N.m)

Stt Tén goi Tu dong co truyén dén
1 Truc so cép Ms = Megmax= 650
2 | Truc trung gian | My = Memax.1a= 1372,22

Trye thir 63D | Mgy = Mepay 3= 2944,5

So 1 Micz = Memax3o= 2028

, S6 2 Micz = Memax.3hs= 1417
S6 3 Mics = Memax.3ha= 923
S 4 Mics = Memax.3s= 650
S6 5

Ta tinh gid tri cia md men truyén tir dong co dén cac chi tiét dang tinh va mé men tinh
theo bam tir banh xe truyén dén theo cac cong thirc di c6 & bang I11-1.

3. Luc tac dung lén cac cdp banh rang.

Ap dung céac cong thirc tinh luc tic dung 1én cac cip banh ring (Bang III-2) ta sé& tinh
dugc cac gid tri cta cac lyc nay dbi voi timg cdp banh ring.

Bang II1-2. Cong thuece tinh luc tac dung lén cac cap banh rang.

Stt Tén goi Ki hiéu Banh ring thang Banh rang nghiéng
2.M 2.M
1 | Luc vong P, P — t Pi .t
b Zm Zmg
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g
2 | Luc hudéng kinh R; R; = Pi.tga Ri Pi cos fi
3 | Lwuc chiéu truc Qi Qi=0 Qi = Pi.tgpi

Z: La s6 rang ctia banh ring dang tinh.
- Mg M6 men tinh toan trén céc truc hop sb

- my: M6 men mit dau (bang théng sé hinh hoc ctia banh rang).

a: Goc profin goe (bang thong sb hinh hoc cua banh ring).

B: GAc nghiéng cua rang (bang thong s6 hinh hoc ctia banh ring).

Véi mdi cap banh ring ta chon s6 ring Z va md men tinh toan M;nhu sau:
- Ddi vé6i cap banh rang tru rang nghiéng ludn ludn an khép ta chon tinh cho banh rang
chu dong voi Z, = 18, nam trén truc so cap nén M; = Mg..
- Ddi véi cap banh ring try ring thang gai sb 1 ta chon tinh cho banh rang chu dong co
Zy =20, nam trén truc trung gian nén M, = Mg.
- Pdi voi cap banh ring tru ring nghiéng gai sd 2 ta chon tinh cho banh ring chu dong
€O Zg = 25, nam trén truc trung gian nén M = Mtg
- Pdi voi cap banh ring tru ring nghiéng gai sd 3 ta chon tinh cho banh ring chu dong
co Zy3 =30, nam trén truc trung gian nén M, = Mtg
Dbi véi cap banh ring try ring nghiéng gai sd 5 ta chon tinh cho banh ring chudong cé
Zgs =34, nim trén tryc trung gian nén M; = Mqy.Céc thong s6 con lai ta 1dy trong bang céac

thong sb hinh hoc cta cip banh ring tuong tng.

Mo men banh ring truyén thang 1a:  M=650

M6 men cua truc trung gian la :  M=650.2,111=1372,2

7
A
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St Tén goi Luc vong P(N) Luc huong Luc chiéu truc Q(N)
t kinh R(N)
Cap banh rang p. =
1 luén ludn an . R, =6492,7 Q,=9011,9
) 15618,59
khép
Cap banh ra P, = Ry =
, | Corvanhiing | P 1 0.=0
gai so 1 32654,7 11870,5
Cap banh rang P, =
3 L R, =9977,9 Q, =7754,9
gai so 2 26287,8
Cap banh rang Ps =
4 L2 Rs =4967,7 Q3 =7546,3
gai so 3 21561,1
Cép banh rang P, =
5 L R, =7317,6 Q4 =9464,7
gai so 4 17691,1
Cép banh rang
6 o P, =27444,1 R, =9989,76 Q=0
gaiso lui

Bang I1-3. Gid tri cdc lyc tic dung 1én cdc cdp banh ring ciia hép sé

IL.Tinh todn truc hép sé.

s0 v0i cac cdp banh rang gai so khac (khong tinh dén s6 lui). Boi vay dé tinh todn stic bén

Qua bang 4-3, ta nhan thay cac lyc tac dung Ién cdp banh ring gai s6 1 1 10n nhat

tryc ta s& tinh tryc dang lam viéc ¢ tay s6 1.

1. Chon so bd kich thudéc cac truc.

Kich thudc cac truc hop s6 dugc chon so bo nhu sau:

- Pudng kinh truc so cap:

d1 = 9.3/MemaX: 77,96 (mm).

chon dl =62

- DPuong kinh tryc trung gian : d; = 0,45.A = 58,18 (mm).chon d; =58 (mm);
Puong kinh truc thir cap : d;=0,45.A = 58,18 (mm).chon d; =44 (mm)

Puong kinh khi ldp banh ring dy truot 1a: dg’=58
- Chiéu dai truc so cép va trung gian: d/1=0,16i0,18 ;chon 1, =550 (mm)
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- Chiéu dai truc thir cdp: d/1=0,1610,18 ; chon 1= 610(mm)

Vi Memax 14 m6 men xodn 16n nhit ctia dong co, Memax = 650 (N.m).

2. Chon so bd kich thuéc cac & bi d& truc va chiéu dai hép

sO:
-0 bi d& truc so cap:

dxDxB=0,3.Ax 0.9.Ax 0,22.A=51,6x28,46=58x112 x28

- 6 bi d& phia sautryc tht cap:

dxDxB=0,4.Ax 0.9.Ax 0,22.A=51,72x x 116,37x28,46=52 x112x28

-6 bi d& dau trudc tryc trung gian:

dxDxB=0,3.Ax 0.65.Ax 0,2.A=38,7x84,05x25,86=38x112x 28

-6 bi d& dau sau tryc trung gian:

dxDxB=0,32.Ax 0.72.Ax 0,2.A=41,28x93,1x25,86=42x112x28

C6 truc thir cép tua 1én truc so cép:
d~0,23.A=29,74=d=30
vO1:
D-duong kinh ngoai 6 bi
d-duong kinh trong 6 bi
B-bé rong 6 bi

Chiéu rong vanh rang:b=0,22.A=28,46=28
Chiéu rong 6 bi: B=(0,2i10,22).A=28,46=28

2.2. kiém bén truc:
* Tinh truc

So d6 luc vong va goc xoay cac truc: (s6 1)

+trong mat phang ZOX
+trong mat phang ZOY

Hop s6 1a mot bo phan yéu cau can nho gon, khong qué cong kénh do vay khi tinh
toan khong dé chi€u dai truc qua dai, kich thudc truc qua 1én ma van dam bao hé so an

toan cua tryc va kha nang lam viéc tot trong qua trinh 6 t6 lam viéc .

Ta c6 bang khoang cach cac diém dit luc:

SH a b C
1 32 350 95
Thiét ké va tinh toan hop so 6 to 25
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Ry
a b c
ot - - Lt
216,3Nn
/ — 2384,6N.m
992,4 N.m 1102,4 N,

/ 1371 5Nm
/

258,2 N.m

Hinh 14. So do ddt lwc va biéu dé6 mé men cia truc trung gian o

* Tinh phan lyc tai cac gbi do:
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Xét md men tai diém C theo phuong y (phwong cua luc R):
S Mg, =R, a+Q,r; +R.(a+b)—R,.(a+b+c)=0

R,.a+Q,.r, +R,.(a+b)
a+b+c

> R,=R,+R;-R,-R, =0

=R, =R, +R,—R, =67591

—R, = ~116039

Xét md men tai diém C theo phuong x (phuong cua luc P):
D M, =P,a-P.(a+b)+P,.(a+b+c)=0
_P.(a+b)-P,a
a+b+c
> P =P, +P,-P,-Ry =0
— P =P, +P, — P, =8066,8

= P, =25102,8

Thay sb ta c6:
+ Phan luc tai gdi C: R, = 6759,1 (N); P, = 8066,8(N).
+ Phan luc tai gdi D: Rq = 11603,9 (N); Py = 25102,8 (N).
* Sau khi xac dinh dugc phan lyc tai cac b @5 ta vé duge biéu do ndi luc cua truc (Hinh
14). Qua biéu do ndi luc ta nhan thﬁy trén truc c6 2 mit cit nguy hiém d6 1a mit cat tai
diém lap banh rang ludn an khép va mat cat tai diém banh rang lién truc.
a. Tinh truc theo dd bén udn.
Tai cac tiét dién nguy hiém, Gng suat uén dugc xac dinh bang cong thuic sau:
M
Mo clo] @

u

o, =

Trong do:
- W,: M6 men chéng uén, vi truc dic nén ta cd6 W, = 0,1.d° :19511,2(mm3)
- My Moémen udn téng hop tai tiét dién nguy hiém cua truc, M, dugec x4c dinh theo

cong thirc:

M,=\{MZ+MZ (2)
Voi:
- M,: M6 men udn trong mit phing ngang (yox).

- Mg: M6 men udn trong mit phang thang ding (zox).
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e Mt cit tai diém lap banh ring ludn ludn dn khép.
My =Rc.a+ Qa1 = 992,4 (N.m).
My = Pc.a+ P, .r;> = 258,2 (N.m).
Thay s6 vao cong thirc (2) ta c6 M, = 1025,4 (N.m).
Thay sb vao cong thirc (1) ta c6 o, = 52,55 (N/mm?); (Vi d=dy,=58 (mm)).
e Mit cit tai diém c6 banh ring lién truc (chi dong sb 1).
My = R4.c =1102,4 (N.m).
Mux = Pg.c =2384,6 (N.m).
Thay s6 vao cong thirc (2) ta c6 M, = 2627,09 (N.m).
Thay sb vao cong thirc (1) ta ¢6 o, =124,6 (N/mm?)
((3 day banh rang s6 1 dugc ché tao lién voi truc, do d6 d =d; = 58 mm).
Viy mg suét udn tai hai mat cit nguy hiém déu thoa man diéu kién:

ou < [o4] = 160 (N/mm?).

*Tinh truc theo ng suat xoan
Theo cong thirc

Trong do ,
-M, 1a momen xoan cua tryc trung gian . M=1371,5 (N.m)

-W, 1a momen chdng xodn :véi truc dic W,=0,2.d°
W=39022,4 (mm?)
Vay tng sut xoan: 7, =35,14 (N/mm?)< [z,]

Vay thoa man tng suat cho phép
Vay g suat udn va xoan tong hop dugce tinh bang cong thirc:

_ .2 2
Tih =9 +4.z'X S[o:[h]

o Ung suét tong hop tai mat cat lap banh rang ludn ludn an khép.

Thiét ké va tinh toan hop so 6 to
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2+4I2

— 2
y . 87,75 (N/mm®).

Oth =\°

e Ung suat xoan truc tai mat cat chira banh rang so 1.

_ 2 2 _ 2
T =4 +4.rX = 143,05 (N/mm?°).
Vay ing suét xodn cla truc tai hai mat cét nguy hiém déu thoa méan diéu kién:

o < [on] = 160 (N/mm?).

III)Tinh bén bdnh rdng.

1. Tinh stc bén udn
beé tinh todn strc bén uon cua cac banh rang ta 4p dung cong thure thyc nghiém sau:
P

GUZKdXKmSXKCXKthKgCXbXﬂxm Y= K
ntb B

(MN/m?) [1]

Trong do:
- P: Lyc vong tac dung Ién chi tiét can tinh (MN) (Bang III-3).
- b: Chiéu rong vanh riang (m) (Xem bang thong sé hinh hoc cta cip banh ring twong
ung).
- My Mddun phap tuyén ¢ tiét dién trung binh (m)(Lay trong cac bang thong s6 hinh
hoc cta cdp banh rang tuong ing).
+ y1a hé s dang ring phy thudc vao hé s dich chinh, can tinh s6 ring twong duong:
Z

Z = i
' cos3p
thzzz—:=328,34 th3=—233 =35’79 th4= 234 =50’24
cos” f, cos” /3, cos® S,
Z , " | :

tha: Ta = 27’69 Z tda= Z3 = 58’46 Z td1=— 231 =44

cos™ S, cos” g, cos® S,
Zw= L2 4105 Zis=— L2 =3578 Z'w=—L' =3382

cos® f3, cos® B, cos® 3,

Xac dinh theo db thi (gido trinh thiét ké va tinh toén 6to )

y;= 0,122 ; y,=0,131 ; y;=0,138;
y,=0,141 ; y; =0,137 ; y, =0,134;

Thiét ké va tinh toan hop so 6 to 29



HS6 tro 6n tap [PE CUONG CHUONG TRINH PAI HOQC]

y; =0,131; ya =0,124; yr = 0,126;
yr =0,143 ; y,=0,128; y. =0,137;

- Ky Heé sb tai trong dong bén ngoai, vdi xe khach ta chon  K; = 2.

Kms: HE s0 tinh dén ma sat

+ Dbi véi banh rang cha dong Kns=1,1

+ Dbi véi banh rang bi dong : Kms = 0,9
- K Heé sb tinh dén d6 ctng virng va phuong phap 1ip banh ring 1én truc.

+ P6bi véi banh ring cong-xon ¢ truc so cap: Kc.=1,2

+ Dai véi banh rang di trugt & tryc thir cap: Ke=1,1

+ Dai v6i banh rang ludn ludn an khop: K.=1,0
- Kyp: HE s6 tinh dén tai trong dong phu do sai s6 1ap cac bude rang khi gia cong gay nén
(s6 truyén thap ta chon gi tri nho) Kp=1,1+1,3

chon K,=1,1

- Ky HE sO tinh dén tng suét tap trung & cac goc luon cua ring (do phuong phap gia
cong gay nén). Goc luon duge mai, chon Ky = 1,0
- Kg: Hé sO tinh dén anh hudng cta do tring khép hudng chiéu truc dbi véi sire bén cia
rang.
+ Dbi v6i banh rang try ring thang: Kg=1,0
+ Dbi v6i banh rang tru ring nghiéng
tinh h¢ s6 Kp=1/0,; voi 6,=[1,88-3,2(1/ Z1+1/ Zy)]cosd  [3] V6i: Ky =0,6
Sau khi chon hé sd k, cong thirc ing sudt udn cua banh rang dugc tinh theo:
_0,24P
- b.m, .y
o= 0’36'5 (d6i voi rang tru rang thang)

g

(d6i v6i rang tru rang nghiéng)

Oy

Thay s6 vao cong thirc trén ta dugc
o u= 843,1(MNm?) o = 312,4(MN/m?
o = 401,34 (MN/m?) o w= 250,93(MN/m?)
o wa= 121,05(MN/m?)
o wr = 708,2(MN/m?)
oy<[o].trong d6
[o.] = (350+850) (MN/m?) d6i véi banh rang s | va sé I
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[o4] = (150+400) (MN/m?) déi véi banh rang sb 111 va sb IV
[ o] = (300+1200) (MN/m?) dbi v&i banh rang sb i

Nhu vay cac banh rang déu thoa man diéu kién o < [o].

Viy hé s6 an toan 13 : K=(1,5-2) banh ring du diéu kién bén

2. Tinh stc bén tiép xuc
Cac cap banh rang an khép voi nhau dugc ché tao cung mot vat li€u nén ta st

dung cong thic sau dé tinh Gmg suat tiép xuc:

of! —O,418.cosﬂ\/ PE 1
X r.

+i) (MN/m?). [1]
r

b'sina.cosa )

1
Trong do:

- B: Goc nghiéng cia rang

- P: Luc vong (MN) (Bang III-3).

- E: Mddun dan hdi , dbi véi thép ta c6 E = 0,2 MN/ m?.
- a: Go6c an khép.

- I'1, I';: Ban kinh vong 1an ctia banh rang chu dong va banh rang bi dong (m)

- b’: Chiéu dai tiép xtc cua rang (m)

Taco

Gy = 0,418,005 . \/— P L, Ly JE =23795 (MN/M)
b.sina.cosa 1, r:

o, = 0,418.c05 3,. (l iJ.JE = 1963,23 (MN/m?)
bc03a sina\r, r

1 1
=0,418. = +— |.JE =1708,7(MN/m?

o c0s fs bCOSa sina [r r J ( )

.o, = 0,418,008 . p—(i i} JE =1477,86 (MN/m?)
b.cosa.sina \r, I,

o, =0,418,c05 . L[E ij JE =936,2 (MN/m?)
b.cosa.sina \r, ',

O =0,418.\/¢_{i+|iJ JE=1 7245(MN/m )
b.cosa.sina | r r
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Cutr Ors Oua< [0, ]51000 +2500 MN/m?. (ring nghiéng)
oo < o] = 1500 +3000 MN/m? (ring thing)

Véi viée chon vat lidu cac cip banh ring hop li ta thiy Gmg sudt tiép xtac s& khong vuot

qua g suat tiép xtc cho phép véi hé sb an toan cho phép

4. Phuong an din déng hép sb

Co ciu gai sb ciia hop sb gitp di chuyén cac banh ring ctia hop sé hoic di chuyén
bd dong tdc khi gai s6 hodc nha sd. Co ciu sang s6 cta hop sd gdm: can sb, dng truot,
cang sang s, 10 xo dinh vi, chét ham va khoa bao hiém sé 1.

Can s6 trén 1am nho va to dan ¢ dau dudi theo dang hinh cau lap qua 16 ¢ hop sb.
Dé tranh can sb xoay lung tung khi sang s6 nén ¢ can s6 ta c6 bd tri chdt ham. & nap hop
s6 ta khoan céc 16 dé lap dng truot, trén 6ng truot ta lap cang sang s va dau gat s6. Pau
duéi can sb cam vao 16 khuyét & dau gat s6. Cang sang sd c¢6 thé di dong trong rinh 16m
ctia cac banh rang di dong va bo dong tdc. Mudn sang sd, ta day dau cudi trén can sd vao
vi tri nhat dinh, dau cudi dudi can sé qua dau gat di chuyén dng truot cling véi cang sang
s6 va banh rang gai s vao s can thiét. Pé giit cic banh rang ctia hop sd & dung vi tri gai
s6 hay vi tri trung gian & can s6 c6 lap khoa ham.

Khoa ham gém c6 hon bi véi 16 xo nam trong ranh & nip hop sb. Trén con truot co
nhiéu 16 khuyét, sb luong 16 khuyét d6 tuwong tng véi sd luong sb can gai boi dng truot
va ¢ mdt ranh danh cho vi tri trung gian.

& vi tri gai s6 hay vi tri trung gian, dudi tac dong ciia 16 xo, hon bi di chuyén vao
chd 16m va hdm 6ng trugt & vi tri nhat dinh. Dé di chuyén 6ng trugt khi sang s can phai
6 mdt luc du dé kéo hon bi ra khoi chd 15m.

Trong khi sang s6, dau dudi can sd co thé 1ap vao chd nbi cia hai dau gat s, do
d6 sé& di chuyén hai dng truot cting mot lic, va nhu vay sé gai 2 sé mot luc. Pé ngin ngira
viéc gai hai s cting mot luc co thé 1am gay rang ta c6 bd tri cac chét ham. Chdt ham ché
tao theo dang hinh tron hodc thoi dai, lip vao trong ranh ¢ giita cac dng truot. & cac 6ng
trugt c6 khoan cac chd 16m ddi dién véi ranh ciia chét ham khi chung & vi tri twong tmg
Vi vi tri trung gian. Chiéu dai than ci him hodc tong s6 dudng kinh cua hai hon bi bang

khoang cach giita cac ong trugt cong véi mot chd 1dm. Viee di chuyén mdt trong cic ong

7
AN
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truot khong thé thuc hién duoc chirng nao mot phﬁn hon bi hay dau cudi cua than khoa
him chua nim gon vao 16 16m cua 6ng truot bén canh va chua dugc ham lai.

Dé ngin ngira tinh trang vao nham sd lui khi dang di s tién, & cin sb ta co lip
kho4 bao hiém sb 1ui, khoa bao hiém gdm c6 piston véi 16 xo lip & dau gat s6. Khi mudn

sang sO lui ta can dung mdt luc 16n dé day can so.

KET LUAN:

Db an mon hoc nay di hoan thanh dugc cac nhiém vu tinh toan va thiét ké dé ra
dua trén cac thong sd vé kich thudce va tai trong ctia xe tham khao MAZ-500A (Xe tai
hang nang).

Giai quyét duoc muc dich chinh cua D6 an 13 thiét ké hop s6 trén co so tinh toan
tdi uu dong luc hoc cua xe, nham dua ra dugc hop s6 c6 két cdu va tinh cong nghé phu
hop. Nghia 14 vira dam bao duoc nhitng yéu cau can thiét ctia hop sb, phu hop véi didu
kién van hanh vira dam bao dugc tinh toi wu trong két cu nham giam duoc khdi luong
cong viée trong gia cong ché tao.

Cac truc va cac cap banh rang trong hop s6 duge tinh chon va kiém tra bén déu
thoa mén diéu kién 1am viéc.Do dé tai yeu cau kiém nghiém banh ring va tryc nén van
chua kiém nghiém cac chi tiét khac nhu : dong tdc, 6 lan. ..

Bén canh qua trinh tinh toan D6 4n con dua ra cac ban v& nham minh hoa mot
cach sinh dong cho qua trinh thiét ké va tinh toan hop s6, mdt ban v& Ao vé két cdu va
mot ban v& chi tiét A4 phuc vu cho qué trinh san xuat va ché tao.

Tuy nhién véi kha ning con han ché va do thdi gian khong cho phép, D6 an mén
hoc nay khong thé tranh khoéi han ché va thiéu sot. Vay mot lan nira em kinh mong su
dong gop ctia thay o va ban bé, nham giup cho D6 an hoan thién hon.

Hung Yén, ngay thang nam 2009
Sinh vién thuc hién.

Nguyén Vin Huynh
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TAI LIEU THAM KHAO:
1-Huéng din do an mon hoc thiét ké va tinh toan 6t6-may kéo(tap 1).

Nguyén Hitu Hwong(Chi bién)

Pham Xuan Mai-Ng6 Xuan Ngat
2-Thiét ké va tinh toan 6t6 -may kéo(tap 1).

Nguyén Hitu Can-Phan Pinh Kién
3-Tinh toan thiét ké hé din ddng co khi(tapl-2).

PGS.TS.Trinh Chat-TS.Lé Vin Uyén
4-Chi tiét may(tap 1-2).

Nguyén Trong Hiép

5-Ly thuyét 6t6- may kéo
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