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LOINOI PAU

Nén cong nghiép ché tao 6 to trén th€ gi6i ngdy cang phat trién manh mé. O Viét
Nam, trong thdi gian khong lau nita tit tinh trang lip rdp xe hién nay, chiing ta s& ti€n dén
tw ch€ tao 6td. B&i vay, viéc ddo tao doi ngil k§ su c¢6 trinh do ddp ng dudc nhitng doi
hdi clia nganh ché tao va stra chita 6 td 12 mot nhiém vu ri't quan trong.

P& phuc vu cho muc dich liu dai néu trén va trudc mit d€ dap tng cho chuong trinh
dao tao theo hoc ché tin chi, Khoa Co Khi Pong Luc clia Trudng Pai Hoc S Pham Ky
Thuat di phian cdng cdn bd gidng day bién soan gido trinh: “Tinh toan thiét k& 6 to”
dung cho hé dai hoc.

Gido trinh ndy c¢6 14 chuong, trinh bay vé bd tri chung trén & td, cdc ché& do tdi trong
khi xe hoat ddng, cdc hé thdng thudc phin truyén lyc, cdc ciu xe, cdc hé thdng treo,
phanh, 1di va khung vo cda 6 t6.

O gido trinh nay s& khong dé cip nhiéu vé& ciu tao va nguyén 1y hoat dong cdc chi
ti€t va bd phan trén 6 t6. Vi phan nay sinh vién di dudc hoc k§ & cdc mdn hoc thuc tip §
xudng.

“Tinh toan thi€t k& 6 t6“ 12 modn hoc chuyén nganh quan trong & nim cudi. BSi
vay, trudc khi hoc modn nay, sinh vién phai hge trudc cdc mon sau: “Ca 1y thuy&t*, “Sic
bén vat liéu®, “Cautao 6 t6*“, “Nguyén Iy dong cd dot trong” va “Ly thuyét 6 to”.

Gido trinh nay dé cap d&n nhitng vin dé co ban quan trong cia mon hoc, phit hgp vdi
chuong trinh qui dinh ctia Bd Gido Duc va Pao Tao d6i véi nganh thi€t k& ché tao 6 to.
Noi dung ki€n thiic & gido trinh niy nhiim trang bi cho sinh vién nhitng hi€u biét vitng
chic vé dong luc hoc va do bén chi ti€t 4p dung cho cdc bd phin thudc phan gim clia o
t6. Trén cd s§ d6, sinh vién ra trudng c6 thé tinh todn, thi€t k& dudc cdc chi tiét va bd
phin cu thé cia xe. T d6, ho c6 thé ché tao mdi hoic thi€t k& cdi tao d€ phuc vu cho
viéc stra chita, phuc hdi va cditao 6 to.

Do trinh dd va thdi gian ¢6 han, b&i vay gido trinh nay chic sé c¢6 chd chua hoan thién
va thi€u sét. RAt mong cdc dong chi va ban doc gép y. T6i xin chian thanh cdm on.

Ngudi bién soan
Déng Quy
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CHUONG I

BO TRi CHUNG TREN OTO

Bo tri chung trén & t6 bao gdm bd tri dong cd va hé thdng truyén lyc. Ty thudc vao
muc dich st dung, cong dung va tinh kinh t&€ ma mdi loai xe ¢6 cdch b tri riéng. Nhin
chung, khi chon phuong phdp bd tri chung cho xe, ching ta phdi cian nhic d€ chon ra
phuong 4n t&i wu, nhim d4p &ng cdc yéu cau sau day :

- Kich thudc clia xe nhd, bd tri hgp 1y phit hop véi cdc didu kién dudng x4 va khi hau.

- Xe phai ddm bio tinh tién nghi cho 14i xe va hanh khich, ddm bio tim nhin thodng
va tot.

- Xe phdi c6 tinh kinh t& cao, dugc thé hién qua hé s& st dung chiéu dai A cda xe.

Khi hé s6 A cang I6n thi tinh kinh t& clia xe cang ting .

r=L
L
0] day :
1— Chiéu dai thiing chita hang (xe tdi) hoic chiéu dai budng chita hinh khich (xe
chd khich) .

L — Chiéu dai toan bod ctia d to .
- PAm bio khdng gian can thi€t cho tai x& d& thao tdc, diéu khi€n xe va chd ngdi phai
ddm bdo an toan.
- D@ sira chita, bdo dudng dong co, hé thong truyén luc va cdc bd phan con lai .
- Pdm bio sy phan bd tai trong 1én cdc cau xe hgp ly, 1am ting kha ning kéo, bim 6n
dinh, ém diu...v.v... cia xe khi chuyén dong .

I. BO TRi PONG CO TREN OTO.
Céc phuong 4n sau ddy thudng dudc st dung khi bo tri dong cd trén 6t6 :

1. Dong co dit & diing trudc.
Phuong 4n nay st dung dugc cho tit cd cdc loai xe. Khi bé tri dong co ding trudc
chiing ta lai c6 hai phuong phdp nhu sau :

a) Pong co dit ding truée va nam ngoai budng l4i:

Khi dong co dit & diing tru6c va nim ngodi budng 14i (Hinh 1.1a) sé tao diéu kién cho
cong viéc sta chira, bdo dudng dugc thuin tién hon. Khi dong co lam viéc, nhiét ning do
dong cd tda ra va su rung clia ddng co it 4nh hudng dén tai x& va hanh khich.

Nhung trong trudng hdp nay hé sd sit dung chiéu dai A clia xe s& gidm xudng. Nghia
1a thé tich chita hang héa hoic lugng hanh khach s& gidm. Mit khéc, trong trudng hgp nay
tAm nhin cda ngudi 14i bi han ch&, 4nh hudng x4u dén dd an toan chung .
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b) Pong co dit ding truée va nam trong budng 1ai (Hinh 1.1b) :

Phuong 4n nay da han ché& va khic phuc dudc nhitng nhuge di€m ctia phuong 4n vira
néu trén. Trong trudng hop nay hé sd st dung chiéu dai A clia xe ting rat ddng k€, tim
nhin ngudi lai dugc thodng hon .

Nhung do dong cd niim bén trong budng 14i, nén thé tich budng 14i s& gidm va doi hdi
phdi c6 bién phdp cdch nhiét va cdch Am t6t, nhim han ch€ cdc dnh hudng cia dong cd
ddi v6i tai x€ va hanh khach nhu néng va ti€ng 6n do dong co phit ra.

Khi dong co nim trong budng 14i sé kho khiin cho viéc stta chita va bdo dudng dong
cd. B&i vy trong trudng hgp nay ngudi ta thudng ding loai budng 14i 14t (Hinh 1.1h) dé
dé dang chim s6c dong co .

Ngoii ra mot nhugc diém can lvu y nita 1a & phuong 4n nay trong tim cda xe bi ning
cao, 1am cho d6 &n dinh ctia xe bi gidm .

2. Dong co dit & diing sau .

Phuong an nay thudng st dung G xe du lich va xe khach .

Khi dong co dit & ding sau (Hinh 1.1d) thi hé sd st dung chiéu dii A ting, bdi vay thé
tich phan chita khich clia xe s& 16n hon so vdi trudng hgp dong co dit & ding trudc néu
cting mot chiéu dai L clia cd hai xe nhu nhau, nho vay ludng hanh khéch s& nhiéu hon .

N&u chiing ta chon phuong 4n dong ¢o dit & ding sau, ddng thdi ciu sau 1 cau chl
dong, cau trudc bi ddong, thi hé thong truyén luc s& don gidn hon vi khong cin st dung dén
truyén dong cic ding .

Ngoai ra, néu dong cd nim § sau xe, thi ngudi 14i nhin rat thodng, hanh khich va
ngudi 14i hoan toan khong bi 4nh hudng bdi ti€ng dn va stic néng clia ddong co .

Nhugc dié€m chi y&u clia phuong 4n nay 1a vin dé diéu khién dong co, ly hop, hdp sd
v.v..s& phtic tap hon vi cdc bd phan néi trén ndm cdch xa ngudi ldi .

3. Dong co dit giita budng 14i va thang xe.

Phuong 4n dong co niim giita budng 14i va thuing xe (Hinh 1.1c) ¢6 uu diém 1a thé tich
budng 14i ting 1&én, ngudi 14i nhin sé& thodng va thudng chi st dung & xe tdi v mot sd xe
chuyén dung trong nganh xay dung .

Trudng hop bd tri ndy c¢6 nhuge diém sau :

N6 lam gidm hé s6 st dung chiéu dai A va 1am cho chiéu cao trong tim xe ting Ién,
do d6 tinh 6n dinh clia xe gidm. P& trong tAim xe nim & vi tri thip, bt budc phai thay ddi
su bo tri thiing xe va mot s6 chi tiét khdc.

4. Dong co dat ¢ dudi san xe.
Phuong 4n nay dudc sit dung & xe khach (Hinh 1.1e) va né c6 dudc nhitng vu di€m nhu
trudng hgp dong co dit & ding sau.
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Nhudc di€m chinh clia phuong 4n nay 1a khodng sing gdm mdy bi gidm, han ché&
pham vi hoat ddong ctia xe va kho stra chita, chim s6c dong co .

1

Hinh 1.1 : B& tri dong cd trén otd
a) Niim trudc budng 1di ; b) Nim trong budng 14i ; ¢) Nim giita budng 14i va thiing xe
d) Nim & diing sau ; ) Nim dudi san xe ; h) Budng 14i 14t .

1. BO TRi HE THONG TRUYEN LUC TREN OTO.

Hé thong truyén luc clia 6td bao gdm cdc bd phan va co cAu nhim thyc hién nhiém vu
truyén mdmen xodn tir dong co dé€n cdc banh xe chi dong. Hé thong truyén lyc thudng
bao gdm cdc bo phin sau :
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Ly hop : ( viét tit LH) .
Hop sd : (vi€t tit HS) .
Hop phan phdi : ( viet tit P) .
Truyén dong céc ding : (vi€t tit C) .
Truyén luc chinh : ( viét tit TC) .
Visai: (vi€t tit VS) .
Bén truc (Ntta truc) : ( viét tit N) .
O trén xe mot ciu chd dong s& khong c6 hdp phan phoi. Ngodira § xe tdi vdi tdi trong
16n thi trong hé thdng truyén luc s& c6 thém truyén lyc cudi cling.
Mitic @6 phiic tap ctia hé thong truyén lyc mot xe cu thé dudc thé hién qua cong thiic
banh xe. Cong thiic banh xe dugc ky hiéu tdng quit nhu' sau :
axb

0 O o u u Q

(@]

Trong do :
a la s6 lugng banh xe .
b 1a s6 lugng banh xe chi dong .
P& don gidn va khong bi nhAm 14n, v6i ky hiéu trén ching ta quy udc ddi v6i banh
kép ciling chi coi 1a mot banh .
Thi du cho cdc trudng hgp sau :
4 x 2 : xe ¢6 mdt cAu chl dong (c6 4 banh xe, trong d6 c6 2 banh xe 1a chli dong)
4 x4 : xe c6 hai cau chli dong (c6'4 banh xe va cd 4 banh déu chii dong ) .
6 x4 : xe c6 hai cau chli ddng, mdt ciu bi ddng (c6 6 banh xe, trong d6 4 banh xe
1a cht dong) .
6 x 6 : xe ¢6 3 ciu chli dong (c6 6 banh xe va cd 6 banh déu chi dong) .
8 x 8 : xe c6 4 cau chii ddng (c6 8 banh xe va cd 8 banh déu chi dong) .

1. Bé tri hé théng truyén luc theo cong thic 4 x 2.

a) Pong co dat trude, cAu sau chi dong (4x2) :
Phuong 4n nay dudc thé hién & hinh 1.2, thudng dugc s dung & xe du lich va xe
tdi hang nhe. Phuong 4n b6 tri nay rat co ban va da xudt hién tir 1au .

%——

bC — HS 4®\c®i[
LH
TC O]

VS

N

2——

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Hinh 1.2 : Pong cd dit trudc, cAu sau chi dong (4 x 2)
b) Pong cd dit sau, cAu sau chi dong (4x2) :

Phuong 4n nay dugc thé hién & hinh 1.3 thudng dudc st dung & mot s§ xe du lich va
xe khdch. Trong trudng hgp nay hé thdng truyén luc sé gon va don gidn vi khong cin dén
truyén dong cdc ding. O phuong 4n nay c6 thé b tri dong cd, ly hop, hop s6, truyén luc
chinh gon thanh mot khdi .

Hinh 1.3 : Pong cd dit sau, cau sau chi dong (4 x 2)

M&bt vi du dién hinh cho phuong 4n nay la hé thong truyén luc cho xe du lich VW
1200 (cia CHDC Biic) & hinh 1.4

e ESTRISERISS]
RXOXNXXN

1alol
10]0r
|
|
I

2

Hinh 1.4 : Hé thdng truyén luc xe VW 1200
1. Banh rdng hinh chiu
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2. V& bo vi sai
3. Banh rang ban truc
(Khong vé s6 1i trén hinh vé)
¢) Pong cd dit trude, cAu trude chi dong (4 x 2) :

Phuong 4n nay dugc thé hién & hinh 1.5, thudng dudc sit dung & mot sd xe du lich sdn
xuit trong thdi gian gin didy. C4ch bd tri nay rit gon va hé thong truyén luc don gidn vi
ddng co nim ngang, nén cdc banh ring clia truyén lyc chinh 13 cdc banh ring try, ché tao
don gidn hon banh ring nén & cdc bd truyén luc chinh trén cdc xe khéc.

Z. Z.
-

LH

VS
| |

L
TT

C
|
f
HS

S \\

Hinh 1.5 : Pong ¢6 & trude, cau trude chi dong

Mbt vi du dién hinh cho phuong 4n nay 13 cdch bd tri hé thdng truyén lyc clia xe du
lich TALBOT SOLARA (ctia CH Phdp) :
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Hinh 1.6 : Hé thdng truyén luc cda xe du lich TALBOT SOLARA
1 va 2 : cd cAu sang sd lui (khong thé hién hét & hinh vé)
2. B& tri hé thong truyén huc theo cong thiic 4 x 4.

Phuong 4n ndy dugc sit dung nhiéu & xe tai vd mot s& xe du lich. Trén hinh 1.7 trinh
bay hé thong truyén luc cia xe du lich VAZ - 2121 (s&n xuit tai CHLB Nga). O bén trong
hop phan phdi c6 bod vi sai giita hai cAu va co cdu khéa bd vi sai d6 khi can thiét .

P
LH oot
I TT 1T
bC HH HS H-R—= I =
1Ll

)_
@)
_h
1
—
a0
®
@)
T

Hinh 1.7 : Hé thdng truyén luc clia xe VAZ . 2121
1. Co ciu khod vi sai giita hai cAu
2. Vi sai giifta hai cAu

3. Bé tri hé thong truyén luc theo cong thiic 6 x 4.
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Hinh 1.8 : Hé thong truyén luc clia xe KAMAZ — 5320
Phuong 4n ndy dugc si dung nhiéu & céc xe tai ¢6 tai trong 16n. G trén hinh 1.8 12 he
thong truyén luc 6 x 4 cla xe tdi KAMAZ — 5320 (sdn xudt tai CHLB Nga). Pic diém co
ban clia cdch b tri nay 12 khong st dung hdp phan phdi cho hai cau sau chi dong, ma chi
diing mot bd vi sai giita hai cau nén k&t cAu ri't gon.

4. B& trihé thong truyén luc theo cong thitc 6 x 6.

Phuong 4n nay dudc sit dung hiu hét & cdc xe tdi c6 tdi trong 16n va rit 16n. Mot vi
du cho trudng hdp nay 13 hé thdng truyén luc cla xe tdi URAL 375 (sdn xuit tai CHLB
Nga) § trén hinh 1.9 .

Pic di€m chinh ctia hé thdng truyén luc nay 13 trong hop phan phdi ¢é bd vi sai hinh
tru dé chia cong suat dén cdc ciu trudc, cAu giita va cdu sau. Cong sud't din ra ciu giita va
cau sau dugc phan phdi thong qua bd vi sai hinh nén (Nhu' & hinh 1.8) .

Ngoaira c6 mot sd hé thdng truyén lyc & mot sd xe lai khdng st dung bo vi sai giita
cdc caunhuxe ZIL 131 ,ZIL 175K ...
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Hinh 1.9 : Hé thdng truyén luc cda xe URAL 375
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CHUONG 11

TAI TRONG TAC DUNG LEN CAC BO PHAN
VA CHI TIET CUA O TO

I.  KHAINIEM VE CAC LOAI TAI TRONG.

Muc dich clia cong viéc tinh todn thi€t k& 6 t6 1a xdc dinh kich thudc t6i vu clia cdc bd
phan va chi ti€t clia xe. Trong khi d6, kich thuc clia mdt chi ti€t phu thudc vao do 16n va
ban chat clia ¢ng suit sinh ra bén trong chi tiét d6 khi né lam viéc. Ma @ng suit sinh ra
trong cdc chi ti€t cia 6 tO lai phu thudc vao ch€ do tdi trong tdc dung Ién ching trong cédc
diéu kién st dung khac nhau. Nhu vdy, mudn xac dinh kich thudc clia cdc chi tiét d€ di do
bén 1am viéc, can phai xdc dinh tdi trong tic dung I&én ching khi xe 1am viéc.

Otd 1a mot hé dong luc hoc rat phic tap, khi chuy&n dong vé6i van téc khdc nhau, trén
cdc loai dudng khac nhau thi tinh trang chiu tdi clia cdc chi tiét s& thay d6i. Khi tinh todn
dd bén cda cdc bo phian va chi ti€t clia 6td, ngoai tai trong tinh ching ta phdi xét d&n tai
trong dong. T4i trong dong tdc dung 1én chi ti€t trong thdi gian ngdn, nhung gid tri cda nd
16n hon tdi trong tinh rat nhiéu.

Tai trong dong xudt hién trong cdc bo phan va chi ti€t clia hé thdng truyén lyc khi
déng ly hdp dot ngdt, khi gai s6 trong qud trinh ting téc, khi phanh dot ngdt bing phanh
tay hodc khi phanh gdp ma khong md ly hdp... Con doi v6i cdc bo phan khong dudc treo
va hé thdng 14i, tdi trong dong sé& xut hién khi xe chuyén dong trén mit dudng khong
bing phing.

Nhu vay, d€ xdc dinh dudc kich thudc clia cdc chi tiét ddm bdo dd d6 bén 1am viéc, thi
chiing ta phai x4c dinh dudc tdi trong dong tic dung l1én chi ti€t d6 khi xe chuyén dong .

Xdc dinh chinh x4c gi4 tri tdi trong dong tdc dung 1én cdc chi ti€t clia xe 12 mot bai
todn rit phiic tap. Bdi vi, gid tri tdi trong dong c6 thé thay d6i do diéu kién mit dudng va
trang thdi chuyén dong cia xe thay ddi.

D6i véi hé thong truyén luc cla 6td, tdi trong tinh tdc dung 1én chi ti€t dudc tinh tiY
momen xodn cuc dai cia dong cd Memax. COn tdi trong dong thudng duge xdc dinh theo
cong thic kinh nghiém nhan dugc tir hang loat cdc thi nghiém .

Thong thudng tdi trong dong dudc dic trung bing hé s6 tdi trong dong kg He s6 nay
bing ti s6 clia gid tri tdi trong dOng trén gid tri tai trong tinh :

_ gidtritditrong dong

kg ==——0r 2.1
giatri tai trong tinh

Thong qua sy phin tich va tong hgp giifta tdi trong tinh, hé s an toan, thong ké xdc
sud't tai trong dong, chiing ta s& chon ra dudc mot ché @6 tdi trong hop ly dé€ dua vao tinh
todn thi€t k€& cdc chi tiét clia 6 to.
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Ti€p theo sau diy ching ta s& nghién cttu mdt s6 trudng hdp sinh ra tdi trong dong
thudng gap.

II. CAC TRUONG HOP SINH RA TAI TRONG PONG.

1. DPongly hgp dot ngot.

Khi khéi dong xe, n€u chiing ta d6ng ly hop ddt ngot (thd ban dap ly hop qud nhanh)
thi s& ph4t sinh tdi trong dong ri't 16n, vi van tdc géc cla phan bi dong ting 1én rat nhanh
va bi€n thién theo thdi gian, b&i vay s& xut hién gia toc gbc va mdmen clia cdc luc quan
tinh tdc dung 1&n truc bi dong cla ly hgp va céc chi tiét dudc ndi véi truc bi dong. K&t qud
cla viéc déng ly hgp dot ngdt 1a xe bi gidt manh hodc dong cd s& tit mdy. Hién tai chua
c6 phuong phép chinh xdc d€ tinh todn tdi trong dong sinh ra khi d6ng ly hgp dot ngdt, nén

chiing ta chdp nhin cdng thic kinh nghiém sau ddy d€ tinh hé s6 tdi trong dong cho trudng
hgp nay :

K, =B”TS 2.2)

O day : B — He s6 du trit cia ly hdp (xem chuong 1) .

i — T s6 truyén chung cfia ¢4 hé thdng truyén luc tng vdi tay sd dang tinh
todn.

Qua thi nghiém, ngudi ta nhan thdy ring khi dong ly hdp dot ngdt thi mdmen quay
sinh ra trén truc s cAp clia hdp s6 c6 thé 16n gap 3+3,5 1An mdmen quay cuc dai ctia dong
cd va & banh xe chi ddng momen xoidn c6 thé gip hai 1in so véi momen xodn tir ddng co
truyén xudng.

O bang 2-1 va 2-2 cho thay hé s3 tai trong dong d6i v6i hé thong truyén luc clia mot
s6 xe trong cdc diéu kién tai trong khdc nhau :

Bdng 2-1: Hé s8 tdi trong dong clia hé thdng truyén luc khi déng ly hop dot ngot

Hiéu 6 to
Hesoul 1 Gaz 51 ZIN - 150 MAZ — 200
trong dong
S& S& lui So S& lui So SO lui
truyén truyén truyén
Ly thuyét mot mot mot
Thyc nghiém | 1,99 1,55 1,94 1,78 2,17 1,97
2,2 — 2,75 — 2,14 —

10
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Bing 2 — 2 : Hé so tdi trong dong ddi v6i hé thdng truyén luc clia xe GAZ - 51 & cdc

diéu kién t3i trong kh4c nhau.

Tha ban dap ly hop d€ phanh biing
Céc thong s6 Khéi dong tai chd dong co khi chuyén dong xubng doc.
S6 S6 S6 S& truyén | SO truyén | S8 truyén
truyén?2 | truyén3 | truyén4 2 3 4
Heé so tai trong dong 3,0 3,35 0,66 2,93 3,55 4,05
Ti s6 momen ddng
trén momen tinh cia 1,67 1,82 2,03 1,62 1,98 2,25
ly hdp

2. Khong md ly hgp khi phanh.

Khi phanh ma khdng md ly hop thi cdc chi ti€t quay cia dong cd (ddng ké nhit 1a
banh da v6i md men quén tinh Jne) phdi dirng lai trong khodng thdi gian rat ngdn t va véi
Bpq
dt
(0pa- van téc goc clia banh da).

gia tdc chAm din rit 16n

Lic ndy mdmen cdc lyc qudn tinh M; cla bdnh da sé& truyén qua ly hgp tdc dung 1én
hé thong truyén Iyc, gdy nén tdi trong dong theo sd d6 trén hinh 2.1.

‘ do,,

M. :de "

(2.3)

Khi cdc banh xe da dirng hin lai thi binh d con quay thém mot g6¢ @pg va s& lam cho
cdc truc cda hé thdng truyén luc bi xodn vdi cdc géc xoin lién quan vdi nhau theo biéu
thic sau:

QPpd = (Pc~ih + (pn.i().ih (24)

0 day :
@ — géc xodn cla truc cdc ding (rad).
¢n — g6¢ x0dn clia mot bdn truc (rad).
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(Pc1h+ (pnlolh (Pc+ (pnl()

bd Ham
M, i
iy
2
(pbd
JH? 1n H3
am
Jn
Je ..
M . / M i i, /
1(2 ln

Hinh 2.1 : S0 d6 tinh todn tdi trong dong khi phanh ma ly hop vin dong

Céc gbc xodn @, ¢, dudc tinh theo sach "Stic bén vat liéu" :

0 _ My,
" J.G

0 _ My,
" 21.G

0 day :
le, 1, — chiéu dai truc cdc ding va ban truc (m).
J., J, — md men quén tinh ddc cyc cla tiét dién truc cdc ding va bdn truc (m4).
G - mdduyn dan héi dich chuyén (khi xoidn).
G = 8.10° MN/m*

Thay céc gid tri ., ¢, vio bi€u thitc (2.4) ta cé:

21 241
=M (e 0thtn 2.5
o =M o 6 (22)
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Néu chiing ta dit:

C= !

+2 22 :2
i1, +10.1h.1

n

1G 21.G
12 do cing chdng xodn ciia hé thdng truyén lyc (Nmrad™) khi cdc banh xe ciing bi ham, s&
nhin dugc mot biéu thitc khic biu dién moémen cic luc qudn tinh:

Mj = C-(Pbd (26)
T 2 biéu thic (2.3) va (2.6) chiing ta c6 :
do
Joa dtbd = C.0Qpa 2.7)

Mitkhactacé :

J doy, _ J do,, doy _ do,,
bd * =Jpa : = Jpg " Oyq
dt dt do,, do,,
Bai vay:
C.([)bd.d(pbd = de.(Dbd.dCObd (28)

LAy tich phan bi€u thic (2.8) véi cdc gidi han sau : khi bit'didu phanh @e=0 va
©Ops = 0, dén thdi di€m cudi cling clia qué trinh phanh Qpg = Pmax VA ®pa =0

.. 0
IC'(pbd @y, = ijd "Dy ADyg
0 [

0

Vi chiing ta can gid tri tuyét doi nén :

J
2 2 s
C. O max = de~0~)0 va QPmax = O bd
va sau cing gid tri Mjmay 12 gid tri chiing ta can im:
Minax=C 0@, =0, /J,4.C (2.9)

Mbémen ciia cdc luc qudn tinh tdc dung 1én hé thong truyén luc clia xe c6 gia tri cuc
dai khi phanh gdp & s8 truyén thing ctia hdp s (ip=1), vi lic d6 @6 cting C clia hé thong
truyén luc s& c6 gid tri cyc dai. Trudng hgp ndy thudng xdy ra trong thuc t&.

Néu chiing ta phanh gip xe dang chay van toc 16n (s6 vong quay truc khuyu khodng
2000 + 2500 vong/phit) ma khong md ly hgp thi momen clia cdc luc quan tinh M; s€ 16n
hon mdémen cuc dai ctia dong cd khodng 15 = 20 14n. Mdmen nay sé truyén tif banh da
qua ly hgp d€n hé thong truyén luc. Vi Mjm.x > M; 12 momen ma sdt cla ly hgp, nén lic
nay ly hop sé trudt vd momen xoidn ma banh da truyén xudng hé thdng truyén lyc chi c6
thé bing momen xodn cuc dai ma ly hdp cé thé truyén dudc. Nhu vay trong trudng hdp
nay ly hgp 1am nhiém vu cda co cdu an toan, nhim gitdp cho hé théng truyén lyc tranh
khong bi tdc dung bdi tai trong qua 16n.
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3. Phanh dét ngot khi xe dang chay biing phanh tay.

Chiing ta xét trudng hdp cd cidu phanh tay bd tri & truc thit cAp cla hop s6. Khi xe
dang chuyén dong, ngudi 14i khdng sit dung phanh chian dé dirng xe, ma st dung phanh
tay cho dén lic xe dirng hin lai. Khi truc thi cap clia hop s6 bi him chit, nhung do quin
tinh, banh xe con quay di mdt géc @px roi méi dirng hidn lai. Pay 1a chuyén dong quay

N 2y . ~ 2 d(D 2,0 A ~ ~ A A 2 7z ’
cham dan vdi gia tdoc goc bX i vay lam xuét hi€n mémen cua lgc quan tinh :
do
M, =T, bx (2.10)
dt

Modmen ndy truyén ngudc trd lai tdc dung 1én hé thong truyén luc theo so d6 & hinh
2.2 va giy nén xodn.

Ham
2M;
HS io (PC
Jo, 1. io | P
AAANNN\N\\\\N Io
/ 1—;+(Pn
S—F——
j Jox
(pbx °
I T, .
2M;
1o MJ
HS BX
1, | L
Obe

Hinh 2.2 : Sd d6 tinh todn tdi trong ddng khi sit dung phanh tay dot ngot

Tir sd @6 2.2 chiing ta ¢6 quan hé giita cdc géc xoin :

0, = (ipc s 2.11)

(0]

o) day:
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M, 1,
e = i,-J.-G

M1,
" TG

Thay cdc gid tri @, , @ vao bi€u thic (2.11) ta ¢6 :

21 I
=M, c 41
Pox J[ig.Jc.G Jn-Gj

Né&u ching ta goi:

C:

1
21 I
.2 +
2J.G 1,-G
1a d6 ciing chdng xodn clia hé thdng truyén luc khi phanh dot ngot biing phanh tay, ching
ta nhan dugc mot bi€u thitc khic ciing bi€u thi mémen cic luc quan tinh

M; = C.@ny (2:12)
Tur bi€u thite (2.10) va (2.12) ta nhan dugc phudng trinh vi'phin sau diy:
do
Jox. —2 = C.py 2.13
b o Pp (2.13)

Gidi phuong trinh ndy biing phuong phédp tuong ty nhu & muc (Il - 2 ) ta co:
be

Pbx max = Mbx0 (2.14)

M. =y Iy - C (2.15)

Obxo : VAN toc géc clia banh xe khi bt dau phanh.

Thong thudng tdi trong tdc dung 1én hé thdng truyén luc khi phanh bing phanh chan
16n hon khi phanh bing phanh tay. Khi tinh todn mdmen cdc luc qudn tinh theo cdng thitc
(2.9) va (2.15) can chd y ring do citng thuc t& clia hé thdng truyén luc sé nhé hon khi tinh
todn, bgi vi khi mdmen phanh tdc dung thi nhip sé bi€n dang, do d6 v4 cdu sau ciing bi
quay di mot it.

4. Xe chuy&n dong trén dudng khong biing phang.

Khi xe chuyén ddng trén mit dudng khong bing phing, hién tugng dao dong clia xe
s€ 1am xuat hién thém tdi trong phu. Thudng thi tdi trong dong nay dugc cin nhic va xét
dé&n khi tinh todn bd phan van hanh va hé thong 14i. O trén hinh 2.3 1a mot mod hinh don
gidn vé dao dong clia xe va phuong phép tinh todn tdi trong cho trudng hgp nay.
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o) day ching ta c6 thé xem toan bo xe nhu mot hé dong luc hoc va mdi thanh phan
clia hé déu c6 gia tdc dao dong, do d6 né sé chiu thém tai trong dong:

Py=m-a
Trong d6: m - khdi lugng

a - gia toc dao dong

Hinh 2.3 : M6 hinh dao ddng ctia 6 to
X —Giatdc, M — Khoilugng
¢ - Gia tdc goc , ] — Momen quén tinh

Theo (hinh 2.3) thi tdi trong dong d6i vdi cdc cau xe dudc tinh nhu sau :

o

L
Py =M, %, 2+ LiM,

P, =M, %, -%+JO -E+M25{2

J day
P4, — Tai trong dong tic 1én dung 1én ciu trudc
Py, — Tai trong dong tac 1én dung 1én cau sau

III. TAI TRONG TiNH TOAN DUNG TRONG THIET KE O TO.

1. Tai trong tinh toan dung cho hé théng truyén luc.
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Qua phan tich § muc I, chiing ta thiy ring, d€ ddm bdo dd d6 bén lam viéc, cdc bd
phan va chi ti€t cla 6 t6 phai dudc tinh todn thi€t k& theo ché d6 tdi trong dong. Nhung
viéc tinh todn gid tri tdi trong dong theo 1y thuy&t 12 rit phitc tap va kho chinh x4c, vi né
thay ddi tuy theo diéu kién mit dudng va diéu kién st dung. B&i vy, hién tai cdc bd phan
va chi ti€t clia 6 td dudc tinh theo tdi trong tinh va c6 tinh dén tdi trong dong bing cdch
chon hé s6 an toan phit hgp hoidc dua vao hé so tdi trong dong dugc rit ra tir thyc nghiém.
Sau day sé trinh bay phudng phép tinh todn stic bén cédc chi ti€t ctia hé thdng truyén luc
theo tdi trong tinh :

Khi tinh todn sitc bén cdc chi ti€t, trudc hét cAn tinh mémen tir ddng co va momen
theo sy bam gifta banh xe va mit dudng truyén dén cdc chi ti€t d6, sau dé 14y gia tri
momen nhd hon tir hai gid tri mdmen vira tim dugc d€ dwa vao tinh todn. Muc dich cla
cong viéc nay 1a dé€ chon ra kinh thudc t8i uu cho chi ti€t d6, tranh trudng hgp thira kich
thudc, ton nhiéu vat liéu ché tao, khong kinh t€. N&u mdmen truyén tir dong cd dén chi
ti€t tinh todn 16n hon mdémen tinh theo diéu kién bam, thi chi ti€t 4y s& chiu mémen c6 gia
tri bing mdmen tinh theo bim ma thoi, lic nay mémen clia dong cd thira chi [am quay
tron cdc bdnh xe chid dong, ma khong lam ting thém gia tri mOmen Xodn tdc dung 1én chi
i€t 4y .

Ngudc lai, n€u mdmen tinh theo diéu kién bdm 16n hon mémen clia dong cd truyén
xudng chi ti€t dang tinh todn, thi chi tiét'ay s& chiu mémen xoidn cé gid tri bing mémen
tinh theo momen xoin clia dong co truyén xudng. Bdi vi, thuc chat cdc tdi trong sinh ra
trong cdc chi ti€t cla hé thong truyén luc 12 do mémen xodn clia dong cd truyén xudng
gay nén.

Momen xoidn truyén tifr ddng cd xudng chi ti€t clia hé thdng truyén luc trong trudng
hgp tinh theo ddng co 1a :

M, =M, .in (2.16)
0 day:
M rax — MOmen xodn cuc dai cia dong cd (N.m)
i — Ti s6 truyén tir dong co dén chi ti€t dang tinh todn.
n — Hiéu suat truyén lyc tir dong co dé&n chi ti€t tinh todn .

Moémen tinh theo diéu kién bdm ngudc 1&n chi ti€t dude x4c dinh nhu sau :
L. ..
M, = M (2.17)

i-m
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O day : x — SO lugng cdc banh xe chi dong
Zyy — T4i trong thing diing tic dung 1&n banh xe chi dong (N)
¢ — Hé sd bam (p =0,7+0,8)
rpx — Ban kinh lin cia banh xe chi ddong (m)
i — Ty s truyén giita chi ti€t dang tinh va banh chi dong.
N — Hiéu sud't truyén lyc tir chi ti€t dang tinh d€n banh xe chd dong.

2. Tai trong tinh toan dung cho cic hé thong Khic.

a) Tai trong tdc dung lén hé théng phanh :

Khi chon ch€ do tinh todn cho co cidu phanh, chiing ta phdi chon cho trudng hgp phanh
xe v6i cudng d6 phanh va hiéu sui't cuc dai, nghia 12 lyc phanh biing Iyc bam cuc dai ctlia
banh xe v6i mit dudng. Lic d6 momen phanh M, ctia banh xe c6 gid tri la :

M, =Zpx .@ .Tox

Trudng hgp xe c6 hai cidu va cd cdu phanh dit truc ti€p & ta't cd cdc banh xe, lic d6

momen phanh & mdi cd cdu phanh cla cau trude s& c6 gid tri 1a My

G G ,
M, :j.ml.(p.rb,(: Z(b+(p Jhg)@ rpx (2.18)
va mémen phanh & mdi co cdu cau sau la My, :
G, G ,
M, = T.mz. ¢ Tpx= Z(a - @ .hg) .1k (2.19)
O day :
G — Trong lugng toan bod clia xe khi tai day

G1,G, - Tai trong tdc dung 1én cdu trudc va sau & trang thdi tinh trén mit
dudng nim ngang .
m;, m, — hé& s phan bd tdi trong 1&én ciu truc va ciu sau khi phanh

a,b — khodng cdch tif trong tAm xe d&n cau trudc va sau
L — chiéu dai co sé clia xe
¢ — hé s6 bam doc giita 16p va dudng (¢ = 0,7+ 0,8)

Céc hé s6 m;, m, dudc xdc dinh bdi ly thuyét 6t6:
jmax -h (p’ hg
+

m, =1+ =1
g-b b
R 'h
mzzl—dex gzl_(‘p g
g-a a

0 day:
h, — chi€u cao trong tdm clia xe
g — gia tdc trong trudng
jmax — gia tdc chadm dan cuc dai khi phanh
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@' — hé s& dic trung cudng dd phanh ((p'= Jmf)

Khi xdc dinh dd bén cdc chi ti€t clia co cAu phanh va din ddng phanh loai khong tu
dong thudng chon :

Luc dap chin clia ngudi 14i xe khodng 1500 N, luc tay kéo khodng 800 N, d6i v6i xe
du lich chi nén chon trong khodng 40 + 50% céc gid tri néu trén.

D06i véi loai din dong tu dong : luc tic dung l1én c4c chi ti€t dAn dong chon theo tri s&
cuc dai tuong ng v4i 4p suit khi nén hoiic chat 18ng trong cdc xilanh luc.

b) Tai trong tac dung 1én hé thong treo va ciu :

Céc chi ti€t cia hé thong treo vd dim cau dudc tinh todn bén theo tdi trong cuc dai

Poax khi xe chuyén dong thong qua tdi trong tinh P, da biét va hé sd tdi trong dong kg :
K, = P _ Omax.
P c

t

t

o) day :
Gmax» Ot — Ung sudt cyc dai va ¢ng sud't tinh trong cdc chi tiét ctia hé thdng treo.
Thuc nghiém chitng té ring kg ting khi do cing clia hé thdng treo va van tdc clia xe
ting.

Khi xe hoat dong trong déu kién binh thudng thi tdi trong dong cuc dai it khi xuit
hién.

Khi xe chuyén dong trén dudng bing phing, tii trong tic dung 1én dim ciu va vé ciu
chli y&u 1a tir khdi lugng duge treo. Khi mit dudng khong bing phing, tdi trong tdc dung
1én dam cau va v4 ciu chii y&u 1a tdi trong dong tir cac khoi lugng khong dugc treo.

Nhiim muc dich x4dc dinh tdi trong do chinh trong lugng ban thin clia ciu xe sinh ra,
chiing ta chia ciu xe ra 1am nhiéu phan ( thong thudng khodng 8 + 12 phin) va xdc dinh
khdi lugng ctia mdi phan. Khi xe dao dong thi tdi trong dong cia mdi phan dugc xdc dinh :

P, =m, v (2.20)

m; — khoi lugng clia tirng phan

dV . A A 2 2, 2 A
i gia toc dao dong thang ding cua cau xe
t

¢) Taitrong tdc dung lén hé thong l4i :
Khi tinh todn bén cho cédc chi ti€t cia hé thdng 14i, chiing ta c6 thé tinh theo cdc ché
do tdi trong sau :
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* Momen cuc dai ctia ngudi 14i tdc dung 1é€n v ling :
M, = Pinax R
o) day :
Pimax — Luc cuc dai tdc dung 1én vo ling, d6i v6i xe tdi ndng va trung binh
vao
khodng 400 dén 500 N, con ddi véi xe du lich vao khodng 150 dé€n 200
N.
R — bédn kinh ctia v6 lang.

* Luc phanh cyc dai tdc dung 1én hai banh xe din huéng khi phanh xe trén dudng cé
hé s6 bam ¢ = 0,8

Céc luc Py, P, tdc dung 1én cdc don din dong clia hé thong 14i dugc x4c dinh theo so
dd & (hinh 2.4)

m
Pl :be 0—
n
m
P, :be 0 —
C

* Tinh theo luc va ddp clia mit dudng 1én cdc banh xe¢ dan hudng khi chuyén dong
trén dudng g6 ghé. Gi4 tri luc va dap 1én cdc chi ti€t cia hé thong 14i phu thudc vao van
toc cla xe.
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Hinh 2.4
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CHUONG II1

LY HOP

I.  CONG DUNG, PHAN LOAI VA YEU CAU.

1. Cong dung.

Ly hop dung dé ndi c6t mdy vdi hé thdng truyén luc, nhim dé truyén momen quay
mot cdch ém diu va dé cit truyén dong d€n hé thong truyén luc duge nhanh va dit khoat
trong nhitng trudng hop can thiét.

2. Phan loai.
a) Theo cdch truyén momen xoidn tif 8t may dén truc clia hé théng truyén luc, ching
ta co:
g Ly hgp ma sdt : loai mot dia va nhiéu dia, loai 10 xo nén bién, loai lo xo nén
trung tdm, loai cang tdch ly tdim va nda ly tim.

g Ly hgp thiy luc : loai thly tinh va thiy dong.
g Ly hgp nam cham dién.
g Ly hgp lién hgp.

b) Theo c4ch diéu khién, chiing ta c6 :
g biéu khién do ldi xe (loai dap chén, loai c6 trg luc thiy luc hodc khi)
g Loai ty dong.
Hién nay trén 6t6 dudc st dung nhiéu 13 loai ly hgp ma sdt. Ly hop thdy luc ciing
dang dudc phat trién & 6t6 vi né c6 uu di€m cin ban 12 gidm dudc tii trong va dap 1én he
thdng truyén Iyc.

3. Yéucau.

g Ly hop phdi truyén dugc mdmen xodn 16n nhat ciia dong cd ma khdng bi trugt
trong moi diéu kién, bdi viy ma sdt clia ly hop phai 16n hon mdmen xodn clia dong cd.

g Khi k&t ndi phdi ém diu d€ khong giy ra va dap & hé thong truyén lyc.

g Khi tdch phdi nhanh va dit khodt d€ dé gai s6 va trdnh giy tdi trong dong cho

hop s0.

g Momen quén tinh cia phan bi ddng phdi nhd .

g Ly hop phdi 1am nhiém vu clia bd phan an toan do d6 hé so du trit B phdi nim
trong giGi han .

g biéukhién dé dang .

g K&t cAu don gidn va gon .

g Dam bio thoit nhiét t6t khi ly hop trugt .
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II. ANHHUGNG CUA LY HOP PEN SU GAI SO.

Sau day ching ta xét 4nh hudng ctia ly hgp dén sy gai s6 trong cd hai trudng hgp :
trudng hgp ly hgp dong va trudng hgp ly hgp mé. 36 td sy gai s& dugc thuc hién ngay khi
xe dang chuyén dong va dong co vin dang lam viéc.Vi vady ma xudt hién lyc va dip khi
cdc banh ring khong c6 cuing chung mdt van tdc géc gai vao nhau. Trang thdi ly hgp dang
ndi hoic tdch s& c6 4nh hudng 16n dén gid tri luc va dap. P& thiy r6 anh hudng ciia ly hop
dé&n cdc lyc va dap, ching ta sé xét qua trinh gai s6 & hdp s6 theo sd d6 don gidn nhu &
hinh 3.1. Trén so dd nay, cdc banh ring khong chiu tdi trong sé khdng dugc vé .

Hinh 3.1 : So @6 dé xét 4nh hudng clia ly hdp dén su gai s6

O day
Jm — MOmen quén tinh clia cdc chi ti€t chuyén dong ctia dong cd va clia phan
chu
dong cia ly hop [Nms?]
Ji— Momen qudn tinh clia phan bi dong clia ly hgp va clia cdc chi ti€t hdp s6 ¢
lién hé dong hoc v&i phan bi ddng cda ly hdp dude quy din vé truc cda ly
hgp [Nrns2] .
J. — Momen quén tinh clia banh da tugng trung dit trén truc thit ciAp hop sd
tuong

dudng véi trong khdi chuyén dong tinh ti€n cia xe [Nms?] .
Moémen qudn tinh ndy dudc xdc dinh theo diéu kién cin bing dong ning cla 6td
chuyén dong tinh ti€n va dong ning clia binh da tugng trung chuyén dong quay :
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. v .
Viow, =—11

rbx

2
Chonen J,=3.% [Nms?] 3.1)

+2

g 1,
o, — Van tdc gbc cla truc A [rad/s]
G - Trong lugng toan bo ctia xe [N]
v — Van tdc chuyén dong clia xe [m/s]
i, — Ty s0 truyén clia truyén luc chinh
I'x — Ban kinh ldn cia banh xe [m]
g — Gia tdc trong trudng [9,81 m/s*]
N&u c6 tinh d&€n dnh hudng clia trong khdi chuyén dong quay clia cac banh xe thi can
thay vao cong thic (3.1) trong lugng G bing G(1 + §’), véi :
5= L5l
G

(3.2)

6] day :

Jox — MOmen qudn tinh ctia banh xe [Nmsz]

Trudc hét ta xét trudng hop gai sd khi ly hop van dong'tic 1a oy, = oy .

Khi chiing ta dua banh ring 4 & trén truc thit'¢adp vao gai véi banh ring 3 & truc trung
gian, 14p tic giita cdc banh ring 3 vi 4/sé xudt hién lyc va dap. Ap dung phudng trinh
momen xung lugng cho chuyén'ddng quay clia truc A trong thdi gian gai hai banh ring 3
va 4 ching ta c6 :

P,r,t=J, (o —w,) (3.3)
6] day :
P,— Luc tdc dung lén ring cia bdnh ring 4 trong thdi gian gai s6
r4 — Bdn kinh vong tron 1dn ctia banh ring 4
t — Thdi gian luc P4 tdc dung ,trong thdi gian dé truc A thay d8i van tdc gbc tir
©, d&€n ©/
o, — Toc dd géc cla truc A truSe khi gai s§
o, — T6c do gbc cla truc A sau khi gai s6
op — Téc dd géc clia truc B

Lap ludn tuong tu, ching ta cling 14p dudc phuong trinh m6é men xung lugng cho truc

trung gian E :

2
Prt=(J +Jl)[r—2J (0, -o',) (3.4)

I

P;— Luc tdc dung l1én ring cia bdnh ring 3 trong thdi gian gai s6
r1, I, r3 — Ban kinh vong tron ldn ctia cdc banh ring 1, 2, 3
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e — Van tdc goc clia truc E trudce khi gai s6
o’ — Van tdc goc cla truc E sau khi gai s&
Khi thanh 1ap cdc phuong trinh (3.3) va (3.4) chiing ta da bd qua moémen ctia dong co
vd momen cdn chuyén dong ctia xe 13 vi khi gai citng (khong tdch ly hgp ) cdc banh ring
thi thdi gian t rAt nhd va mdé men xung kich rat 16n, nén dnh hudng ctia mdémen dong co va
momen can chuyén dong 1a khong dang ké .
Phuong trinh (3.4) c6 thé viét lai nhu sau :
2
Port=(, + Jl){ri] {wb L o) r—“J (3.5)
L ) I3
D& dang thdy ring luc Ps, P, tdc dung giita cdc ring 1a bing nhau va thdi gian gai sd t
la thoi gian chung .
Khi gai banh ring 4 vio dn khép vdi banh ring 3 thi ty s& truyén ctia hop sd iy, s& 1a:
1, T
- E : g

Ly

Tir hai phuong trinh (3.3) va (3.5) chiing ta sé xdc dinh dugc toc dd géc w,’ .Trudc hét

ta nhan hai v& phuong tinh (3.5) véi &
I3
2
Pt o Jl){f_z] .(@b L™ &J&
Iy L I, L)1
= Port=(J, +J)o,i, -, +J,)o..i; (3.6)

Vi P3= P4 cho nén Ps.rs.t = Pyry t. BSi vay tit phuong trinh (3.3) va (3.6) ta c6 :
J (0 —0,)=0, +J)o,i, -0, +3)o..i
Suy ra :
o - I, + Jl).cob.%h +J o, a7
: (T, +J,)if +17,
Thay gid tri ®,” vao (3.3)taco :
Port=] (7 +J,)o, 1h tlo,
(3, +J)i; +7,
10w )i (0, —0,.i,)

(J,, +7)i; +17,

Theo phuong trinh (3.8) ta thdy luc xung kich tdc dung 1é€n cidp banh ring khi gai sd
phu thudc vao téng s6 momen quan tinh (J,, + J; ). Luc nay c6 thé gidm biing cdch gidm
t6ng (Jn + J1), mudn vay khi gai s6 ta cdn md ly hgp d€ gia tri J,, khdng con dnh hudng
dén do 16n cla P..

Vi mdmen quén tinh J,, 16n hon J; rit nhi€u, nén khi ly hgp tach trong qué trinh gai s&
thi lyc P4 s& gidm ra't nhicu.

a

P,r,.t= (3.8)
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By gid chiing ta xét trudng hdp gai sd khi ly hgp md. Lic d6 dnh hudng cia J,,
khong con nita, bdi vay J,, sé khong xuat hién trong cdc phuong trinh va phuong trinh
(3.8) lic nay sé& nhu sau:

1,0, (0, ~0,i,)

P,r.t=
e Ji%h+17,

3.9)

0] day :
P, — Luc tdc dung l€n cdp banh ring dugc gai khi tach ly hgp.

T phuong trinh (3.9) ching ta thdy ring luc P, phu thudc mdmen quédn tinh J,. D&
cho P, gidm, cin phdi gidm J;, b&i vay khi thi€t k&€ ly hgp can phdi gidm mémen quén
tinh phan bi ddng xuéng mitc nhd nhit c6 thé dudgc.

TU phuong trinh (3.8) va (3.9) suy ra ring gia tri P, hodc P, ty 1& thudn véi hiéu s6
(@b~ Oa.1p ).

N&u trong hop s6 c6 dit bo dong tdc thi sé tranh dudc Ivc va dap gita cdc banh ring
khi gai s6. D€ van tdc goc c6 thé ddng déu nhanh chéng thi ly hgp phdi ddm bdo md dit
khoat.

So sdnh phuong trinh (3.8) va (3.9) ta c6 thé két luan ring khi gii s6 ma ly hgp md thi
momen xung lugng hoic luc xung kich s& gidm dang k& néu hiéu s§ (o - 0,.in) nhu nhau.
Ty s6 cdc xung lugng P; .t va P,.t dugc xdc dinh nhu sau :

Pt JJi(o,—od,) (0, w95+,

Pt Jiw+d, o0 50,40 i (0, —o,i,)

J J
T+ 25 %+ = (3.10)
RN K JJ e }

_(Jlizh +JaXJm+J1) (Ji2h+J {1*‘]—1]
1 a J

m

m

A 2z 2, A, LN A 2 A J 2 .z . g
Vi mOmen quén tinh J,, 16n hon J; rat nhi€u, nén c6 thé xem J—' cé gid tri rit nho,

m

lic d6 ching ta c6 :

2 Ja
prg Ty
4 Jm (3.11)
Pyt ir+

Xét trudng hop cu thé & xe URAL —355 khi gai s& truyén III véi cdc so liéu biét
trudc nhu sau :
in3= 1,84
Jm=1,5 Nms®
J. =10,2 Nms®
J1=0,022 Nms®
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Thay cdc s6 liéu trén vao phuong trinh (3.11) ta ¢6 :

it =0,022

R
Nhu vy nhd ly hop & trang thdi m3 nén mémen xung lugng gidm dudc gin 50 1an khi
gii 56, do d6 ting dudc tudi tho clia banh ring hop so.
II. TAC DUNG CUA LY HOP KHI PHANH OTO.

— o

O px

Hinh 3.2: So dd hé thong truyén luc dé xét tic dung ciia ly hop khi phanh

Chiing ta s& nghién citu tdc dung ctia ly hdp khi phanh xe nhd so dd & (hinh 3.9).
Chiing ta xét trudng hgp phanh gap dé€ dirng xe ma ly hop vain déng.

Khi phanh xe s& c6 gia toc Am ?i_\t] va do ly hgp déng nén truc khuyu chuyén dong

®Om

chim dan véi gia tdc géc

Do truc khuyu chuyén dong c6 gia tdc géc, cho nén s& xuit hién mémen cic lyc
quén tinh M; truyén tr dong cd qua ly hgp:
do
M;=J, dtm
Mbémen nay sé& tic dung 1én hé thong truyén luc, néu trong qud trinh phanh ma ly hop
van dong va khong bi trugt, tirc 1a: Mj< M,
0 day:
®m-Van toc géc cla truc khuyu.
Opx - Van tdc géc clia banh xe
v - VAantoc clia xe
ip - Ty s06 truyén cla truyén lyc chinh.
M, - Mdémen masat cia ly hgp.

(3.12)
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Gia t6c gbc cla truc khuyu dong cd dugc tinh nhu sau:
do, do,,

dt  dt

.lh .10

(,0 . A z 2 Z
Trong doé d—b" la gia toc goc cua banh xe:
t

doy, _dfv|_ 1 dv
dt  dt r, dt

Cudi cung ta c6:
do, 1,1, dv

m

dt I, dt

X

d
Thay gié tri f;[“‘ vira tim dudc vao (3.12) ta co :

M, =y, ot 4V (3.13)
r, dt
X ~ ~ 5 A b dV A
Dé dang thay ring M; phu thudc vao i cho nén :
M oy = S0 (dvj (3.14)
r,, \dt

Luc phanh cyc dai Pp max chiing ta ¢6 thé xdc dinh theo dinh luit Niuton nhu sau :
Ppmax = S—G(d—vj (3.15)
g \dt )/,
6] day
Pp max - Tf;ng cac lyc phanh cyc dai § cdc banh xe.
G - Trong lugng toan bd ctia xe.
g -Gia tdc trong trudng.
8 - Hé so tinh d&€n 4nh hudng clia cdc trong khoi quay ciia xe ( xem & “Ly
thuy&t 6t6")

J 2
§=1+m 02 # ol (3.16)
Tix Gy, rbx
Trong do6 :
Nu - Hiéu suit co hoc clia hé thong truyén lyc.

R N A 2 - 2 2
2.J,.- Tong sO momen qudn tinh clia cdc banh xe.

Gux - Trong lugng cla banh xe.
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Luc phanh cuc dai d6i vdi xe ¢6 bd tri cd cAu phanh & tit cd cdc banh xe sé& bing tich
s0 giita trong lugng toan bo ctia xe G vdi hé s6 bam ¢

Ppmax=¢ .G (3.17)
Tu phuong trinh (3.15) va (3.17) ching ta c6 :
(ﬁj _9g (3.18)
dt ). )

Thay gid tri (3—:) G (3.18) vao phuong trinh (3.14) chiing ta xdc dinh dugc

max

momen cuc dai cia cdc Iyc quan tinh truyén qua ly hop:

—j ol @8 (3.19)

jmax m
r,, O

M

Momen nay sé truyén qua ly hgp, n€u mémen ma sdt M, ctia ly hgp 16n hon né. N&u
ngugc lai thi ly hdp bi trugt va hé thdng truyén lyc s& chiu tdi trong vdi gid tri chi bing
moémen ma sat M, ctia ly hgp.

N&u ly hgp c6 mdmen ma sat M; biing hodc 16n hon gid tri M; max , thi hé thong truyén
luc s& chiu tdi trong ¢6 gid tri ding baing M max.

B4i vay khi phanh gip, dé trdnh giy tdi'trong qué 16n cho hé thdng truyén lyc, ching
ta can tach ly hop.

IV. CONG TRUQT SINH RA TRONG QUA TRINH PONG LY HQP.

1. Qua trinh déng ly hgp.

Qua4 trinh d6ng ly hop xay ra khi phdn chli dong ciia ly hgp quay v6i van tdc géc ®m,
va phin bi ddng quay vé6i van toc géc m,. Do c6 su khdc biét vé van tdc géc oy # , nén
giita cdc dia chi dong va bi dong ciia ly hgp sé sinh ra sy trugt. Su trudt nay chdm dit khi
cdc dia chi dong va bi dong dudc noi lién thanh mot khoi, tic 14 o, = o,. Khi khéi dong
xe tai chd, do ®, =0 nén sy trugt sé& rat 16n.

Su trugt sé sinh ra cong ma sit, cong nay sé bién thanh nhiét ning 1Am nung néng cédc
chi ti€t ctia ly hdp, din d&€n hau qua 12 hé s6 ma sdt cda ly hdp gidm va cdc 10 xo c6 thé
mat kha ning ép.

Quid trinh d6ng ly hop c6 thé c6 hai trudng hop sau :

a) Dongly hgp nhanh :
Lic nay dong cd quay v6i van tdc cao va tai x€ dot ngdt thad ban dap ly hop. Khéi
dong nhu vay s& c6 su gidt 16n, nhat 12 & nhitng ly hop c6 hé s6 du trit B 16n.
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bong ly hgp theo phuong phdp nay khong ¢6 1gi, vi né sinh ra tdi trong dong 16n cho
cdc chi ti€t cia hé thdng truyén luc, nhung trong thuc t&€ & mdt vai trudng hop ngudi ta van
st dung.
b) Doéngly hgp tur tu :
o) trudng hgp nay tai x& tha tir tir ban dap cda ly hop cho xe chuyén dong tir tir. Do d6
thoi gian dong ly hgp va cdng trugdt trong trudng hgp nay s€ ting.

Pé x4c dinh cong trugt trong qué trinh déng ly hdp, ching ta khdo sdt d6 thi & hinh

3.3:
/
(0]
A B O
Oy L2
M M 0
(0]
m mo [ w, Ja , >
" ITM,
to
Truot Ting  Toc do
ly hop toc  6ndinh
a) b)

Hinh 3.3: Sd dd dé tinh todn cong trugt
a.Mo hinh tinh todn
b.D? thi bi€n thién vin tdc géc

®m, ®, — Van toc goc cua truc khuyu va truc ly hgp

Jm — Mdmen quédn tinh cda banh da va cla cdc chi ti€t dong co quy din vé banh
da.

J.— Mdmen quén tinh clia xe va romodéc quy din vé truc clia ly hop.

] :[G0+ij_ b
) g (ihipio)2

O day:
Go— Trong lugng toan bd clia xe
Gm — Trong lugng toan bd clia rdmodc.
ih,ip io— Ty $O truyén cta hop s8, hop s& phu va truyén lyc chinh.
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M, — Mdmen cin chuyén dong quy din vé truc ly hop:

I.bx

M, =[G, +G,, )y +KFv?] (3.20)

Li1,1,My
0] day :
WP - Hé s6 cdn tdng cong clia dudng.
K — Heé s6 cén clia khong khi
Nua — Hiéu sud't clia hé thong truyén lyc.
®o— VAan toc goc cua khdi lugng c6 mdomen quan tinh J,, va J, sau khi ly hop vira
k&t thidc sy trugt.
F — Dién tich mit chinh dién cua xe
v — Vian téc clia xe
Iy — Bdnh kinh 1in ctia banh xe.
Cong trugt ciia ly hgp duge xac dinh theo phudng trinh :

L=[Mdo (321)
0

Trong d6: M; — M6men masit cia ly hop.
o — Goc trugt cia ly hdp.
Do c6 hai qud trinh dong ly hdp khac nhau : déng ly hgp nhanh va déng ly hgp tur tir,
bdi vay sé& c6 hai phuong phdp khic nhau dé xac dinh cong truot.

2. Tinh toan xac dinh cong trugt.

a) Phuong phap thi nhat :

Ching ta gid thi€t qua trinh d6ng ly hdp dién ra rat nhanh ( ddt ngot). B&i vay trong
thdi gian déng ly hop, cdc gid tri My, M,, M, khong ddi va lic d6 phuong trinh ctia hé chi
dong gom dong co, ly hgp (Phan A) Ia :

J (o, o, )+M_ -t,—M,-t, =0 (3.22)
D3&i v6i phan bi dong gdm ly hdp va hé thong truyén luc (Phan B) chiing ta c6 :
M, t,-J (o, —o,)-M,t, =0 (3.23)

T hai phuong trinh (3.22) va (3.23) chiing ta xdc dinh dugc gid tri o, & cudi thdi ky

trugt :
1o, M)+ o, (M, M,)
T LM M)+ (M - M)
Trong d6 : ®m, ®,, ®,1a cdc gid tri van toc gbc dudc trinh bay § hinh 3b
Ciing tir hai phuong trinh trén ta xac dinh dugc thgi gian trugt cia ly hdp to :
t, = ol (0 ~0,) (3.25)
T M =M )T (M - M)
Goc trudt a dude xac dinh :

(3.24)
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o= (Dtb.to
Trong do :
O — van toc goc trugt trung binh:
o —o )+0
o (0.0,

2
Thay gia tri ty vd g vao bi€u thic o ta ¢6 :
o 05,7, (0, —o,) (3.26)
7. (M, -M,)+J,(M,-M,))
Cong trugt sinh ra khi dong ly hgp dot ngdt 1a :
MlJmJa((’Om -, )2
21, (M, =M, )+J, (M, -M,,)
Cong trugt L va géc trugt o tinh theo cdc cdng thic trén sé& c6 gid tri nhd hon thuc t&
bdi vi thdi gian trugt 1y hdp khi dong ly hgp ddt ngdt sé nho.

L=M, a= (3.27)

b) Phuong phap thy hai:

O phuong phdp nay ngudi ta xét d&n hai giai doan thuc t€ cla qué trinh déng ly hop

tur tur :
+ Giai doan 1: Ting mdmen ma sit ctia ly hdp M, tir 0 dén gid tri bing M,. Lic do
xe bit dau khdi dong tai chd.
+ Giai doan 2: Ting momen clia ly hop M; dé&n gid tri khong con tdn tai su trugt
cla
ly hgp.

O giai doan 1, ly hgp bi trugt hoan toan, bdi vdy cong clia dong cd & giai doan nay
vGi thdi gian t; sé ti€u hao cho sy trugt va nung néng ly hgp. Cong trudt cia giai doan nay
dugc tinh :

L, =M, % t,

6] giai doan 2, cong clia dong co vdi thdi gian t, ding d€ ting téc truc bi dong cla ly
hdp va d€ thing cdc siic cdn chuyén dong clia xe.

Giad tri cOng trugt cia giai doan nay 1a :

L, =23, (0,-0,) +3M,(0,-0,),

Cong trugt toan bo L ctia ly hgp 1a:

L=L,+L,=M, (o, —(oa)(%l+ §t2j+%Ja(a)m —o, ) (3.28)

Thoi gian t; va t, duge tinh nhu sau:
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Ma
t, =
k
LA
© ok
Trong d6 :
k — Hé s6 ti 1&, dic trung cho nhip d6 ting mémen ctlia dia ly hgp M, khi déng
ly hgp.

k =50 + 150 Nm/s ddi v6i xe du lich

k =150 + 750 Nm/s doi véi xe tdi
LAy gid tri k I16n d6i v6i xe ¢6 cong sult riéng 16n.
Gia tri cia A dugc xdc dinh theo cong thic :

A=.2] (o, —®
Vian tdc géc cla truc khuyu khi déng ly hdp c6 thé coi 1a khong ddi va biing van tdc

gbc ting véi momen cuc dai cia dong co.

Qua céc cong thifc trén ta thdy ring cong trudt sé ting, néu gid tri clia hiéu s6

a

Om - ®, ting. P& gidm cong suit trugt (nghia 1a gidm sy mai mon clia cdc tAim ma sat clia
ly hop), tai x& can gidm gid tri cia hiéu s& o, - 0, . Hiéu sd nay 16n nha't khi khdi dong xe
tai chd, lic dé m, = 0. N&u ting khdi lugng clia xe hoiic clia cd doan xe thi cong trugt cling
ting. Khi kh&i dong xe tai chd, d€ gidm cong trugt tai x& phai khdi dong & s6 truyén thap,
nhd dé sé gidm dugc gid tri momen cin quy din vé truc ly hgp.

V. XAC PINH KiCH THUGC CO BAN, TINH TOAN HAO MON VA NHIET PO
CUA LY HOP.

1. Xéc dinh Kkich thuéc ¢d ban cia ly hgp.
Co s& dé xdc dinh kich thudc ctia ly hop 1a ly hdp phdi c¢6 khd ning truyén dudc
modmen xodn 16n hon mdmen cyc dai ciia ddng cd mot it.

Momen ma sdt clia ly hop phdi bing mdmen xodn 16n nhi't cin truyén qua ly hop :
M, =B-M,, .. (3.29)
0] day :
M; -Momen ma sit clialy hgp (Nm)
Me max - MOmen xodn cuc dai cia dong co (Nm)
B - Hé s6 dy trit ctia ly hop
Xedulich: B=1,3+1,75
Xe tdi khong ¢6 mooc B =1,6 +2,25
Xe tai c6 mode 2 + 3.
Phuong trinh (3.29) ciing c6 thé vi€t dugi dang sau :
M, =B-M,,, =p-P-R,p (330)

6déy:
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u - Hé s6 ma sét ctia ly hop.
p - S6 lugng d6i bé mit ma st.
p=m+n-1
m - SO lugng dia chi dong.
n - SO lugng dia bi dong.
P - Lyc ép 1én cdc dia ma sat.
Ry, - bdn kinh ma sdt trung binh ( bdn kinh cda diém dit luc ma sét tong
hgp).
T phuong trinh (3.30) xdc dinh dugc lyc ép can thi€t 1én cdc dia dé truyén dugc
mémen Mepay :
p_ M _PMa (3.31)
“'Rtb'p H'Rtb'p
Ban kinh Ry, dugc xdc dinh theo cong thic sau :
2 . R’ —R’
®3 R%L-RY

Hinh 3.4 : SJ @6 xdc dinh Ry,

Giad tri Ry dudc xdc dinh nhu sau :

Trén hinh 3.4 1a mdt tAim ma sdt cia ly hgp. Ching ta xét trudng hgp ly hgp c6 mot
ddi bé mit ma st (p = 1).

Gid thi€t c6 luc P tdc dung Ién tim ma sdt v4i ban kinh trong 12 Ry, ban kinh ngoai R,
bdi vay 4p sudt sinh ra trén bé mit tAim ma s4t sé& 1a :

P P
175 TaR: —RY)

Bay gid ta hdy xét mdt vong phan tif niim cdch tim O, ban kinh R va ¢6 chiéu day dR.

Momen do cdc luc ma sét tdc dung trén vong phan ti¥ d6 1a :
dM, =p-q-2nR -dR -R = 2unqR *dR
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Momen céc lyc ma sdt tdc dung trén toan vong ma sdt la
R R
M, = [ "dM, =[ "2unqR*dR =
1 1

3.32)
, R3 _R3 (
:%IR deR:u-P%- ]

R5 —Rj & 3 \R;—R;

Mit khdc mdmen céc luc ma sdt tdc dung trén toan vong ma sit ciing bing luc ma sit
tdng hop uP nhin vé6i Ry, tic 13 :

M,=p-P-R, (3.33)
Tu cong thuc (3.32) va (3.33) tasuyra ;
2 (R} -R;]
=— 3.34
tb 3 R; _Rlz ( )

Trong trudng hop khong cdn d6 chinh xdc cao thi Ry, ¢6 thé xdc dinh theo cong thic
gan ding sau:
R, +R,
)
Pudng kinh ngoai D, clia vong ma sit bi khong ché bdi dudng kinh 1igoai clia banh da
dong cd. C6 thé chon dudng kinh ngoii clia tAm ma sdt theo cong thitc kinh nghiém sau :

D, =2R, =3,16 MTm (3.36)

Ry (3.35)

Trong do6 :
D, — Budng kinh ngoai clia tAim ma sdt (cm).
M max — M0 men xoidn cuc dai cia dong co (Nm).
C — Hé s6 kinh nghiém:
béi vé6i xe du lich C =4,7
D3&i véi xe tai st dung trong diéu kién binh thudng C = 3,6
Dai vdi xe tdi d8 hang va xe tdi st dung trong diéu kién ning nhoc C = 1,9.
Bén kinh trong R clia tAm ma sdt ¢6 thé€ chon s bd nhu sau :
R, = (0,53 - 0,75 )R2
Gidi han duéi (0,53 R, ) dung cho dong cd ¢6 s6 vong quay thap. Con gidi han trén
(0,75R») duing cho cdc dong cd cé s& vong quay cao.
Hé s6 ma sit p phu thudc vao tinh chit vat liéu, tinh trang bé mit, toc do trugt va
nhiét d6 cda tAm ma sdt. Khi tinh todn, c6 thé thira nhdn hé s6 ma sdt chi phu thudc vao
tinh chi't vat liéu ( xem bang 3.1)

Bdng 3.1 : Vit liéu ché tao tAm ma sdt ctia ly hop.

Nguyén liéu cla cic be He s0 masét p Ap sui't cho phép
mit masat Kho Trong dau (kN/m;)
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Thép vbi gang 0,15 +0,18 150 + 300
Thép véi thép 0,15 +0,20 0,03 0,07 250+ 400
Thép vbi phéradd 0,25 +0,35 0,07 +0,15 100 =250
Gang v&i phéradod 0,2 100 + 250
Thép vGi phéradd caosu 0,4 +0,5 0,07 0,15 100 =250

S& lugng doi bé miit ma sdt p c6 thé tu chon dwa vio két ciu hién c6, sau d6 tim luc
ép P cin thi€t theo cong thic (3.31), sau d6 cAn ki€m tra 4p sud't 1én bé mit ma st theo
cong thdc sau:

P P
1=g= i <ld] (3.37)

0] day :
[q] — Ap sudt cho phép 14y theo bang 3.1
Trong trudng hgp khdng thé du ki€n trudc dugce s§ lugng doi bé mit ma sit p thi co
thé xdc dinh thong qua cong thiic sau:
M, =BM_  x = 2nRt2bb.},L.q.p
Trong do6 :
Memax — MOmen xoén cuc dai ciia dong cd (Nm)
b — Chiéu rong cfia tAm ma sdt:b=R, - R,
q — Ap sud't cho phép 14y theo bang 3.1 (N/m?)
Tur d6 c6 thé xdc dinh s6 luong d6i bé mit ma sat:

M
p — B €max 5 (3 .38)
2.mq.ub.Ry

2. Tinh toan d hao mon cia ly hgp.

Hién tugng trudt clia ly hop khi déng ly hop sé 1am cho cdc tAim ma sdt bi hao mon.
Va khi bi trugt sé& xudt hién cong truot. Nhung chiing ta khong thé danh gid mic do hao
mon thong qua cdng trudt, bdi vi né€u 2 ly hdp c6 cling gid tri cong trugt, nhung ly hgp nio
c6 dién tich bé mit cdc tAm ma sat nhd hon s& bi mon nhiéu hon. Cho nén d€ xét mic do
hao mon clia ly hgp, ching ta phdi tinh cdng trugt trén don vi dién tich bé mit cdc tAim ma
sdt. b6 chinh la cong trugt riéng Lo:

L =

. L L] (3.39)
Sp

Trong do :
L, — Cong trugt riéng (J/mz)
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L — Cong trugt sinh ra khi ly hgp trugt (J)

S — Dién tich b& mit tim ma st (m?), S=n(R> —R?)
p - SO lugng ddi bé mit ma sdt

[L,] — Cong trugt riéng cho phép tra theo bang 3.2

Bdng 3.2:
Loai 6td [Lol
O t6 tai c6 trong tai d€n 50 kN 150.000 + 250.000 J/m?
O t6 tai c6 trong tai trén 50 kN 400.000 + 600.000 J/m?
O t6 du lich 1.000.000 + 1.200.000 J/m?

3. Tinh toan nhiét do cua ly hgp.

MOi 1an déng ly hop, cong trugt sinh ra bi€n thanh nhiét ning va lam nung néng céc
chi ti€t ctia ly hgp. B&i vay, ngoai viéc kiém tra cong trudt riéng cdon can phdi kiém tra
nhiét do clia cdc chi ti€t bi nung néng trong qua trinh trugt.

Khi khdi hanh xe tai chd, cong trugt sinh ra sé 16n nhat. B&i vay, tinh todn nhiét do
ctia ly hdp can phdi kiém tra ltic khdi hanh.

Nhiét do ting 1én cia chi i€t ti€p xdc tryc ti€p v6i tAm ma sdt trong thdi gian ly hop
bi trugt dugc x4c dinh theo cong thuc :

= (3.40)

0] day:
T — Nhiét do ting 1én cta chi tiét (°K)
0 — Hé s6 xdc dinh phan cong truot dung dé nung néng chi ti€t can tinh, 0
dugc xac dinh nhu sau:

0= 2L : P61 v6i dia ép (n — s6 lugng dia bi dong)
n
0= 1 : P81 véi dia chi dong trung gian
n

L — Cong trugt sinh ra toan bd khi dong ly hop (J)
¢ — Nhiét dung riéng clia cdc chi ti€t bi nung néng, d6i v6i thép va gang
¢~ 500J/kg.dd
m — Kh&i lugng clia chi ti€t bi nung néng (kg).
MJi 1an khéi hanh 6t6 tai chd trong diéu kién st dung & dudng phd T khong dugc vudt
qua 10°K.

VI. TINH TOAN CAC CHI TIET CHU YEU CUA LY HQP.
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Trong phan nay, chiing ta chi tinh todn cdc chi tiét chd yéu cda ly hdp gdm c6 : 10 xo
ép, ddn mS va cd cdu diéu khién ly hop. Céc chi ti€t con lai cda ly hgp nhu : dia bi dong,
vong ma sdt, moayd dia bi dong, gidm chian va truc ly hop, dia ép va dia ép trung gian
chiing ta c¢6 thé tham khdo thém § cdc tai liéu khic.

1. Lo xo ép cua ly hgp.
Nhiim tao ra lyc nén P, ching ta c6 thé st dung mot 10 xo hinh cdn trung tdim hodc
nhiéu 16 xo hinh tru bd tri trén mot vong tron ¢6 ban kinh biing Ry,
Co s6 @€ thi€t k& 10 xo ép 1a gid tri luc nén Npax
Gia thi€t ¢6 n; 10 xo0, dé tao ra mdt luc nén téng cdng P 1én cdc dia cia ly hgp thi bin
than mdi 10 xo phdi chiu mdt lyc nén N = P/n; va bi ép di modt doan 1 f (xem hinh 3.5).
Khi tdch ly hgp dia ép dich ra mot doan s va nén ti€p cdc 10 xo, do d6 tdi trong dung
dé tinh todn thi€t k& 1a :
N = 1,2.P

max

(N) (3.41)

n,
6] day :
P — Luc nén tdng cong tinh theo cdng thic (3.31)
n; - SO lugng 10 xo
1,2 — Hé s6 tinh d€n 10.x0 bi nén thém khi tdch ly hop.
Lo xo dudc tinh todn theo gido trinh “Chi ti€t may”.

Nmax
S N[ —
|
|
|

| ( f S
‘{ — —
|f'\/\/\/'\;
| \ 2
e— \\ _ f4
=\ 0T AR
| Y, i | 2

O’I%P | 10|

Hinh 3.5: Lo xo0 ép ctia ly hgp

37

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

2. Don mg cua ly hgp.

Khi chiing ta muén m& ly hgp, can thi€t phdi tdc dung 1én cdc don mS mot luc 16n hon
luc nén tong cong clia cdc 10 xo trong trudng hdp dia ép dich chuyén mot doan 12 S. Gid
thi€t c6 ng don ma, thi mdi ddon mé chiu 1 luc 1a:

Q= 1.’2’P (N) (3.42)

in,
Dudi tdc dung ctia lyc Q s& xudt hién mémen udn Q.1 tai ti€t dién nguy hiém A — A.

2 R A N3N % 1N 2 A A . € 2 . 2 ~ LN cA N R N
Co sd dé thieét ké don mo 1a ti sO truyén 1= T phai thoa man di€u ki€n di€u khién va

didu kién bén tai ti€t dién A — A (hinh 3.6):
Ql
6 =2 <[5 3.43
=y <lod (3.43)
W, — Mdmen chdng udn tai ti€t dién A — A
[5] = 300 + 400 MN/m*

Q

™

Hinh 3.6: S0 d6 luc tic dung 1én don md

3. Cd ciu diéu khi€n ly hgp.

Trén 6t thudng st dung hai dang d6 1a : diéu khién ly hdp biing cd khi va diéu khién
ly hgp bing thily luc (xem hinh 3.7 va hinh 3.8).

Sau khi dd quyét dinh chon cd cdu diéu khién 13 dang co khi hay thdy luc, ching ta
tinh todn ti s6 truyén i clia cd cAu thda min cdc yéu cau sau day:
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g C6 chd @€ bo tri cac hé don bdy.

g Han ch& d€ s6 lugng cdc khp ndi ma sdt 1a it nhat, nhim d€ ning cao hiéu suit
truyén luc.

g Luc tdc dung 1én ban dap va hanh trinh ban dap ly hgp phdi ndm trong gidi han
cho phép.

g Luc tdc dung Ién tirng chi tiét cang nhd cang tot.

a) Tinh toan ti sé truyén :
g D&i vdi cd cdu diéu khién biing cd khi :

j-ace 3.44
T4 F (3.44)
g D&i védi cd cdu diéu khién biing thiy luc :
2
j=2.2° d, (3.45)
b drld

o) day:
dy, d; : Budng kinh cda cdc xilanh thdy luc.

7 Pmax

NI P

[>]

Hinh 3.7: Co ciu diéu khién ly hop bing co khi
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2

Pmax
—
& © = )
Fa ----7 S/
o
/ PR
( ¢
;——
Poa g | N
/|
(S

Hinh 3.8: Co ciu diéu khién ly hgp bing thiy luc.

b) Kiém tra va diéu chinh ly hgp:

b1l) Hanh trinh cia bandap ly hgp:
g biéu khién bing co khi:

Sy =S-i, +AS=8-i +A- 2. (3.46)
b d
g biéu khién bing thiy luc:
d 2
a C
S, =S +AS=S.i +2.9 % 3.47
csiesesit =S om

O day:

Sba — Hanh trinh téng cdng clia ban dap ( khodng 150 =+ 180 mm)
AS — Hanh trinh tu do ctia ban dap (khodang 35 + 60 mm)

A - Khe hé giita diu don md va bac mé (khodng 2 + 4 mm)

S — Hanh trinh dich chuyén ciia cdc dia ép. P& ddm bio cho ly hdp dugc md

mot cdch dit khodt, mdi ddi bé mit ma sdt phai c6 khodng cdch

0,75 + 1 mm, do d6
S=(0,75+1)p
(Trong d6 p 1a s& lugng ddi bé mit masat)

b2) Luc tac dung lén ban dap ly hgp:
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1’.2'P <200 N (3.48)

in

Pbd =

0] day :
P — Luc nén tdng cong tic dung 1én cic dia cta ly hgp tinh theo cong thic (3.31)
1, 2 — Hé s& tinh dé€n cdc 10 xo ép clia ly hdp bi nén thém khi tdch md ly hdp
i— Tiso truyén theo cong thuc (3.44) hodc (3.45)
M - Hiéu suit truyén luc
g D&i véi cd cau diéu khién bing co khi :
n =Nn.=0,7+0,8
g D&i véi cd cdu diéu khién bing thiy luc:
n =n= 08+09

b3) Cong mé ly hop:

A=%-SS3O J (3.49)

Né&u A > 30 J thi phdi thi€t k&€ va bd tri thich hgp bd phan trg Ivc cho ly hgp:
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CHUONG IV

HOP SO CO KHi

I.  CONG DUNG, YEU CAU, PHAN LOAL

1. Cong dung.

g Nhiim thay déi ty s6 truyén vd momen xoin tir dong cd d&€n cdc banh xe chl dong
phil hgp véi mdmen cén ludn thay ddi va nhiim tan dung t5i da cong sud't clia dong cd.

g Gitip cho xe thay d6i dugc chiéu chuyén dong.

g DPam bio cho xe dirng tai chd ma khong can tit may hoic khong can tdch ly hop.

g DAin dong mdmen xodn ra ngoai cho cdc bd phian dic biét doi v6i cdc xe chuyén
dung.

2. Yéu cau.

g Cé6 day ty sd truyén phii hgp nhim ning cao tinh ning dong Iuc hoc va tinh ning
kinh t€ clia 6 t0.

g Phadi c6 hiéu sudt truyén luc cao, khong c6 ti€ng on khi lam viéc, sang s6 nhe
nhang, khong sinh ra lyc va dip & cdc banh ring khi gai s6.

g Phdi c6 k&t cAu gon bén chic, d& diéu khién, d& bio dudng hoic ki€m tra va sira
chira khi c6 hu hdng.

3. Phan loai.
Theo phuong phdp thay ddi ty s truyén, hop s& dudc chia thanh: hop sd ¢6 cip va hop
s6 vO cap.
a) Hop so c6 cap dugc chia theo :
+ S0 dbd dong hoc gdbm c6:
- Loai ¢6 truc c6 dinh (hop s hai truc, hdp s6 ba truc...).
- Loai c6 truc khong c6 dinh (hop s& hanh tinh mot cdp, hai cap...).
+ Diy s6 truyén gom c6:
- Mot day ty s6 truyén (3 56, 4 50, 5 s3...).
- Hai ddy ty sd truyén.
+ Phuong phdp sang s6 gdm c6:
- Hop s6 diéu khién bing tay.
- Hop s6 tv dong.

b) Hop s6 vo cap duge chia theo :
+ Hop sd thiiy luc (hdp so thly tinh, hdp s6 thiy dong ).

+ Hop so dién.
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+ Hop s6 ma s4t.
II. TRINH TU TiNH TOAN HOP SO CO CAP CUA O TO.

Cong viéc tinh todn thi€t k€ hop s6 6 t6 c6 hai budc chinh nhu sau:
+ Xdc dinh ty s6 truyén ddm bao tinh chat kéo va tinh kinh t&€ theo diéu kién 1am viéc
da cho trudc.
+ Xdc dinh kich thuéc cdc chi ti€t cda hop s6.
Hai buéc 16n trén dugc cu thé hda bdi cdc bude cu thé sau:
1. Trén co s& clia diéu kién st dung va diéu kién k§ thuat cho trudc, cling véi
diéu kién ché€ tao, chiing ta chon s6 dd dong hoc va du ki€n s6 cap ctia hdp so.
2. Tinh todn Iyc kéo clia 6td, x4dc dinh tf s6 truyén chung cda cd hé thdng truyén
lyc khi gai cdc s6 khdc nhau.
3. Phin chia phii hgp ti s6 truyén cda hé thdng truyén luc theo tirng cum (hdp s,
hdp s6 phu, truyén luc chinh, truyén luc cudi ciing).
4. Tinh todn x4c dinh ti s6 truyén ctia hdp s6 .
5. Xdc dinh kich thu6c ctia cdc chi ti€t, bd tri cdc chi ti€t cda hop sd va kiém tra
st lién quan 1am viéc gitta cdc chi ti€t véi nhau.

. SO PO PONG HOC MOT SO LOAI HOP SO CUA O TO.

1. S¢ dd dong hoc hopsd hai truc.
Trén hinh 4.1 12 s6 dd dong hoc hop s6 hai truc bdn cip (khong ké s& lui). Khi gai cdc

s6 ti€n déu st dung bd dong tdc, khi gai s& 1 thi dich chuyén banh ring thing 2 tao nén
sy dn khép 1-2 va 2-3.

— F— 771 J
T T T T 1
T1 1 <
A4 brd bt e
T ERIg =] l

Hinh 4.1 : Sd dd dong hoc hodp s& hai truc
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Hop s6 xe SKODA 100 MB (Cong hoa Czech)

2. S¢dd dong hoc hop sé ba truc.

Trén hinh 4.2 12 sd @6 dong hoc clia mot s& hop s6 ba truc c6 tir 3 d€n 6 s6 tién. Khi s&
c&p clia hop 0 ting thi mic dd phic tap vé& mit két cau ciing ting theo. O hinh 4.2 dugc
thong nha't cdc ky hiéu nhu sau:

1,2,3,4,5,6:vitri gai cdcsd 1,2,3,4,5,6.
L (hodc R) : vi tri gai s6 1ui.

I- truc sd cap.

II- truc thit cap.

[II- truc trung gian.

YT T
> L - T = T — -I_ = T = I —>
T e P
111 T |
|
L
: I__]
Bé4nh ring 14p ¢d dinh trén truc, Bédnh ring 14p c6 dinh trén truc,
rdng ngoai rang trong
L L
n 1

Bdnh ring 1dp véi truc bing then hoa Bdnh ring quay tron trén truc.
va trugt trén truc.

Hinh 4.2 : S d6 dong hoc hop s ba truc
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3. S¢ dd dong hoc hdp s6 hanh tinh (xem chuong V) :
IV. CHON TY SO TRUYEN CUA HOP SO.

Ti s6 truyén cda hop sd 6 t6 dudc xdc dinh trén cd sd tinh todn luc kéo & cdc tay s0.
Trong d6 quan trong nhit 1a i s6 truyén & tay s6 1. Ti s& truyén ip; dude xdc dinh theo
cong thiic ctia vién si Chudacop:

— G'rbx'\'llmax (41)
M ’ 10 : ntl

emax

1y
0] day :
G - Trong lugng toan bod cta xe (N)
Wmax - H& s6 cdn chuyén dong 16n nhat
rx — Bdn kinh ldn cda banh xe c6 tinh dé€n sy bi€n dang ctia 16p (m)
i, — Ty s6 truyén clia truyén lyc chinh
Nu — Hiéu sud't ctia hé thong truyén luc

Ty s6 truyén ctia truyén luc chinh dudc xdc dinh :
. T,
i, =0 % 4.2)
O day :
0 - Hé s6 vong quay cla ddng co
bai véi xe du lich : 6 = 30 + 40
Dboi vdi xe tdi: 0 =40 + 50

N&u hop s ¢6 3 cap vdi s6 111 1a s6 truyén thing thi :

i3 =13 1= /1y,

N&u hop s6 ¢ 4 cap v6i sd IV 1a s6 truyén thang thi :

. L _ . . . _ 3 <2
=151, =31 5 Iy, =Vi'n
~ N Nz ~ 4 A~ N ~ A 2 <
Néu hop s6 ¢6 5 cap v4i so6 V 1a so truyén thang thi :
<1 . e als 2 s _ 4 3
s =135Tna=4/i,, s13=4/1,,” 512 = 1y,
~ A ~ z ~ 2yt ~ N ~ A - N ~ N ~ N 2 N
Neéu hdop s6 ¢6 5 cip v4isd V 1a s truyén ting va s IV 1a so0 truyén thang thi:

1 - . 2
pie =153 = /iy, 5 ins = iy,

ips = 3—
V1ni
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S truyén cao nhat cia hop s& nén lam so truyén thing hay so truyén ting 13 tuy
thudc vio thdi gian st dung. Nén chon s truyén lam viéc nhiéu nhat d€ 1am sd truyén
thing d€ gidm tiéu hao khi truyén lvc va ting tudi tho cia hop s6.

V. TINH TOAN CAC CHI TIET CUA HOP SO.

1. Béanh ring cua hop so.

a) Tinh toan thi€t k& tong thé:
Khi thi€t k€ s6 bd hdp sd va banh ring hdp s6 ngudi ta chon trude khodng cdch giita
cdc truc va méduyn banh ring. Dya vao cdc thong s6 d6 sé xdc dinh sd ring clia cdc banh

- ~ ~ A A : A A ~
rang d€ ddm bdo ty sO truyén can thi€t ctia hop so.

al) Chon khodang cach giira cac truc:
Khodng cach A giita cdc truc dugc chon theo cong thic kinh nghiém sau:

A= GM ,.x (mm) (4.3)
6] day :

Memax - MOmen xoédn cuc dai cia dong co (Nm)
C - Hé sd kinh nghiém:
+ Daoi véi xe du lich:C=13+16
+ D&ivsixetdi: C=17+19
+ D01 vdi xe dung dong co diezel: C =20+21

a2) Chon méduyn phap tuyé&n ctia banh ring :
Ching ta c6 hai phuong phédp lva chon:
C6 thé chon theo cong thitc kinh nghiém sau:
m = (0.032+0.040).A (4.4)
Hoic c6 thé st dung dd thi kinh nghiém nhu § hinh 4.3

A 7 //

. // |
E T BEd

5
) - -
g 4

b

3

/

2

0 05 1 2 3 4 5 ¢ 78 9 10

M [kN.m]
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Hinh 4.3 : Db thi &€ chon méduyn phdp tuyén cia banh ring
a/ Duing cho banh ring c6 ring thing
b/ Dung cho banh ring cé rdng xi€én

m - Moduyn phédp tuyén
M - Mdmen xoin dudc tinh :
M= Mcmax.111.0,96

a3) X4c dinh sd ring cia cac banh riang:
+ D0i v6i hop s6 hai truc :
O hinh 4.4 12 sd @ hop s6 hai truc dé xdc dinh sd ring :

. E—
—— N
——

Bénh ring lip v6i truc biing then hoa va trugt trén truc khi can gai s6

Hinh 4.4 : S0 d6 tinh todn s6 ring cda bdnh ring hdp s6 2 truc

0] hop s6 hai truc ¢6 thé x4c dinh khodng cdch A theo cong thifc sau :

_ m,(z, +2;) _ m,(z, +25) - m;(z; +2;) (4.5)
2cos P, 2cosf, 2cosf;
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Sau d6 thay : ip= —
Z,

1
z

. 2

2= —

ZZ

vao biéu thic tinh A, ching ta nhin dugc cong thitc tdng quat d€ xdc dinh z; va z{:

gz 2ACOSB (4.6)
m; (1+1,,)
Z; =7 -ihi (47)

O day:

Z1,Z), ... Z; — O ring cla cdc banh ring § truc so cap.
7!, 7, .. z, - s0 ring cdc bdnh ring & truc thi cap.
A — khodng cédch gitta hai truc .

Bi — gbc nghiéng cla cdp banh ring thi i.

m; — méduyn phdp tuy€n clia cip bdnh ring thi i.

+ Ddi v6i hop s6 ba truc
G trén hinh 4.5 13 so 6 hop s ba truc d€ xac dinh s6 ring

7'
)
Z,
% :

.11
1

n

L
RS

1 22

Z'y

Hinh 4.5 : SJ d6 tinh todn s6 ring clia banh ring hop sd 3 truc
1- Truc so cap
2- Truc trung gian
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3- Truc thit cip
A- Khoédng cdch giita cdc truc
Z,, 7, — s0 rdng cua cdp banh ring ludn dn khép
Z1y Z0yy Zi — SO rdng cia cac banh ring trén truc trung gian
7', 7)., Z, — s0 ring cla cdc banh ring trén truc thi cdp
Khodng cdch A dugc tinh nhu sau:
_my(z, +z,) m,z,(1+i,)

- (4.8)
2cosf, 2cosP,
2A.
Bdi vy : j, = 2A-cosB, (4.9)
m,.z,
o) day :

i, — ty sO truyén cda cip banh ring luon in khdp.
m, — md duyn phép tuyén clia cip banh ring luén dn khép.
B, — gbc nghiéng ctia ring cla cdp banh ring luén an khdp.
S& ring z!, cla bdnh ring bi dong & cdp banh ring ludn dn khép s& duge xac dinh:
Z, =27, 1y

Ty s6 truyén clia cdc cip banh ring dugc gai iy s&1a:

lgi:
a

SO ring clia cdc banh ring trén truc trung gian va thit cAp dudc xéc dinh :

7= 2ACOSB, (4.10)
ml(l + 1gi)
Z; =7 .igi (41 1)

Trong do :
z; - SO ring clia banh ring thit i trén truc trung gian.
7/ - SO ring clia banh ring th i trén truc thi cap.
Bi — gbc nghiéng cla ring cta cdp banh ring thd i.
m;- md duyn phép tuyén clia cip banh ring thifi .

b) Tinh toan ki€m tra banh ring :
Bdnh ring clia hop s 6t6 tinh todn theo udén va ti€p xic .

b1) Tinh toan ki€m tra theo W@ng suit udn :
Ung sudt udn tai ti€t dién nguy hi€ém ciia ring dugc x4c dinh theo cong thitc Lewis:

PK (MN/m?) (4.12)
b.t,.y

C, =

Trong do :
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P — Luc vong tic dung l€én rdng tai tim dn khép (MN).
b-Bé rong ring clia banh ring  (m)
t, — Bu6c ring phdp tuyén  (m)
y — Hé s6 dang ring (xem bang 4.1)
k — Hé s6 bd sung : tinh d&n sy tip trung ¥ng sui't & ring, d6 tring khép khi
cdc ring in khdp, ma sat bé mit ti€p xic, bi€n dang § cdc & dd va truc...
- Luc vong P tdc dung 1€én rdng dudc xédc dinh :
M

P=—
r

0 day :
M — Mdmen xodn tdc dung 1én banh ring dang tinh
M = Memax-1.M
i — Ty s06 truyén tir dong co dén banh ring dang tinh .
n — Hiéu sud't truyén lyc ké tir dong cd d&€n banh ring dang tinh.
- B& rong b clia ring d6i v6i ring thing chon nhu sau :
b = (4,4+7)m, ddi v6i ring xién chon trong khodng b = (7+8,6)my/.
Trong d6: m — mdduyn clia banh ring tru ring thing;
m, — mdduyn phép tuyén clia banh ring tru ring xién .
- Trong trudng hgp ring thing thi t, dudc thay bing t va chiing ta ¢6 :
t= m.m
ty="r.m, (4.13)
- Heé s6 dang ring y ddi vdi cip banh ring khong diéu chinh dudce chon theo bang 4.1

D3i vdi ring thing 14y s6 ring Z thyc t€ dé chon, con d6i vdi ring xién chon theo s&
rang tuong duong Zy

(4.14)

Trong do :
Z - s0 rang thyc t&€ ca bdnh ring
B - goc nghiéng dudng ring ctia banh rang tru ring xién
N&u cip banh ring c6 diéu chinh , hé sd dang ring dugc tinh :
1+Ae
fy

Ydiéu chinh = Y- (4.15)

Trong do6 :
y — Hé sd dang ring tiéu chuidn (bdng 4.1)
A — Heé s6 tra 6 bdng 4.1 theo Z hoiic Zy
& — Hé sd diéu chinh ring
f, — Hé s& chiéu cao dau ring.
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N&u géc an khép o # 20 © va chiéu cao cia ring khdc 2,25m thi hé s dang rang phai
nhan thém hé s& hiéu dinh a :

a= aq.ap
Trong do:
¢ 1A 2,25m
ap - hé so chiéu cao, ap = -
aq - hé s6 goc dn khép
h - chi€u cao ring
m - mOduyn
a= 14°50/ thi a, =075
a=17"30 thi a, = 0,89
a= 2230/ thi a,=1.1
o= 250 thi a,=1,23

Cho banh ring cut c6 chiéu cao diu ring h’= 0,8 m thi hé s6 dang ring y tim ra theo
cdch trén diy con phdi nhan thém 1,14.

Ung suét udn cho phép [o,] trinh bay & bang 4.2

Béang 4.1:

7 Hé s6 dang riing y
hoic Cat baflg dao phay Cvat Pang flao phay o o Hé s6)
7 dia hodc dao phay | lin rdng hodc dao soc | Mai bdng d4 mai dia

. ngén thanh rang
12 _ 0,098 0,084 1,13
14 _ 0,105 0,093 0,97
16 0,101 0,113 0,100 0,75
17 0,102 0,117 0,104 0,68
18 0,104 0,120 0,107 0,62
19 0,105 0,122 0,109 0,56
20 0,106 0,124 0,112 0,53
21 0,108 0,126 0,115 0,48
22 0,110 0,128 0,117 0,44
24 0,112 0,132 0,122 0,36
26 0,114 0,136 0,126 0,32
28 0,117 0,138 0,129 0,29
30 0,120 0,140 0,132 0,27
32 0,123 0,142 0,135 0,25
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35 0,128 0,144 0,137 0,23
37 0,131 0,146 0,140 0,22
40 0,136 0,148 0,143 0,21
45 0,142 0,150 0,146 0,20
50 0,145 0,152 0,149 0,19
60 0,150 0,156 0,153 0,17
80 0,158 0,159 0,159 0,14

Bédng 4.2

Loai bdnh ring [.] (MN/m?)
1 Banh ring tru thing cho s6 1 va s& lui 400+850

Bdnh ring try nghiéng dung cho | Xe tdi 100+250
2 (V:ac so/ cao va cdp banh ring ludn Xe du lich 180+350

an khép i

Hé s6 bd sung K cho banh ring tru ring thing 1a 1.12 va cho'bdnh ring tru ring xién
la 0.75
Thay cdc gid tri K & trén va budc ring t'hodc t,tlr cdng thic (4.13) vao cdng thic
(4.12) @€ tinh o, sau khi don gidn ta cé
Cho banh ring tru ring thing :
p

Gu=0.36—— (MN/m?) (4.16)
b.m.y
Cho banh rdng tru rang xién:
c.=0.24 P (MN/m?) 4.17)
bm, .y
Trong do :
Pon vi cia cdc dai lugng 1a : P (MN)

b, m, m,: (m)

b2) Tinh toan kiém tra theo ng suat tiép xic :
Mitc d6 hao mon ring clia cdc banh ring phu thudc vao gid tri @ng suit ti€p xic tai
tam in khép. Ung suit ti€p xic dugc tinh theo cong thitc Hert - Beliaev:

o= 0418 E[LiLj .
0 pl p2

Trong do :
N - Luc tdc dung vudng géc 1én mit ti€p xic giita cdc ring dn khép (MN)
G - C6 don vi1a MN/m’
b, - Chiéu dai dudng ti€p xic cda cdc ring (m)

51

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

E - Moduyn dan hdi. (E =2,1.10° MN/m?)
p1,p2 - Ban kinh cong clia cdc bé mit ring chi dong va bi dong tai diém ti€p
xdc (m).

N&u hai banh ring dn khép ngoai sé 14y dau " + ”, n€u 4n khép trong 14y dau " - .
D3&i v6i banh ring try thing :

P
N= ; bo=b (4.19)
cosa

0] day:
P — Luc vongtdc dung lén banh raing (MN)
b — Bé rong banh ring (m)
Doi v6i banh ring tru ring nghiéng ; v6i gc nghiéng dudng ring 1a B:
N P, b (4.20)
cosa.cosf cosf3
Thay cdc gia tri 6 (4.19) va(4.20) vao (4.18) ta ¢c6 cong thitc chung cho banh riang tru
ring thing va ring nghiéng:
5= 0415 \/ P (Lad] @
b.cosalp, . Pps
Mudn xdc dinh Gy tai tAim #n khép ching ta phdi 14y py, p, tai tim dn khép .
Cho banh ring tru ring thing:
piI=T1isina  ;  po=r138ina (4.22)

Cho banh rang tru rang nghiéng:
D=t sino o=t sin o
1=1] 3 p=12
cos’ cos’ B

(4.23)

0 day:
11,2 - ban kinh vong tron ldn clia banh chi ddng va bi dong.

Ung sui't ti€p xidc thong thudng dugc xdc dinh theo ché d6 tai trong trung binh.
Luyc vong P dudc tinh biing cong thifc:
— y €max 1 (4‘24)

r

Trong d6 y x4c dinh theo d6 thi kinh nghiém.

p

Thong thuGng xe chi st dung %Memax, nén thuong chon y=0,5.

Ung sud' ti€p xiic cho phép [oy ] trén bé mit rang khi ché& d6 tdi trong & truc sd cap
hop s6 12 0,5 Memax dudc trinh bay & bdng 4.3:
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Bédng 4.3

[6x]  (MN/m?®)

Loai banh ring Xeémentit hod Xianuya héa
1. Bénh ring dung cho s& 1 va s lai | 1900+2000 950+-1000
2. Banh rdng luén dan khép va cdc | 1300+1400 650+700
banh ring & cic s cao

C4c banh ring ctia hop sd xe du lich va xe tdi véi tdi trong d€n 20 kN thudng dudc
xianuya hda, ngoai ra cdc banh ring ctia 6 t6 tai v4i tai trong hon 20 kN va cla xe buyt
thudng dugc x€mentit hda.

2. Truc cia hdp sob.

a) Chon so bd kich thuéc cua truc:
Chiing ta c¢6 thé tinh kich thu6c so bd theo cdc cong thiic kinh nghiém sau:
Doi v6i truc sd cap:

di =533M, .« (4.25)
Trong do:

d; (mm) - dudng kinh clia truc so cap.
Memax (Nm) - M6 men xoédn cuc dai cia dong cd.

Doi véi truc trung gian:

d
d,~0,45.A ; 1—2 =0,16:0,18 (4.26)
2
Trong do:
dz, I, (mm) - dudng kinh va chiéu dai truc trung gian.
A (mm) - khodng cdch giita cdc truc hop s0.

baoi véi xe du lich:

A=1213M_ . (mm)

Poi vé6i xe tai:

A=1873M, .. (mm)

D0oi véi truc thit cap:

d
d;~0,45.A ; 1—3 =0,18+0,21 (4.27)
3
ds, I3 (mm) 12 dudng kinh va chiéu dai clia truc thit cap.
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Khi da c6 sd bo kich thudc cdc truc va vé sd dd bd tri hop sd chiing ta xdc dinh cdc luc
tdc dung lén cdc truc hop s6. Cudi cung ti€n hanh tinh todn truc theo cling vitng va tinh
stic bén cla truc .

b) Tinh toan cac luc tac dung lén truc :
Luc tic dung 1én truc gdm c6 hai nhém :
- Nhom 1: cdc lyc tir cac banh ring dang lam viéc.
- Nhém 2 : cdc luc tir cdc & clia truc ( phdn luc)
Mudn xdc dinh dudc phan lyc & cdc 6, truSc hét phdi xdc dinh lyc tic dung lén truc tir
cdc bdnh rang.
So dd chiu luc clia cdc truc dudc trinh bay & hinh 4.6. LAy vi tri in khSp clia banh ring
& mot tay s6 ndo dé 1am vi du .
Gid tri cdc luc vong, luc huéng kinh, luc chiéu truc dudc tinh nhu sau (xét trudng hop
tong quat banh ring tru ring nghiéng) :

M
Lyc vong: P=— (4.28)
r
Luc hung kinh: R = V&% (4.29)
r.cos.f}
Luc chiéu truc: _Migp (4.30)

r
O day:
M = Memax -1
i—ty sO truyén tir ddng co dén truc dang tinh
o - Goc dn khép cla cdc cdp banh ring
B - G6c nghiéng cua ring
r — ban kinh vong tron ldn cda banh ring.
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Hinh 4.6 ;. S¢ d6 céc luc tdc dung 1én truc
Trong trudng hgp 12 banh rang tru ring thing, cdc cong thic trén van cé gid tri vdi
B=0.
Ciac phén luc & cdc 6 clia truc dugc xdc dinh tif cdc phuong trinh cin bing lyc va md
men (xem lai § mdn “Co hoc 1y thuyé&t™)

¢) Tinh toan ki€m tra do cing virng :
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S

Jofel

Hinh 4.7 : Anh hudng clia dd cling vitng clia cdc truc dén sy dn khép clia cdc banh ring

a) Trong mit phing ZOX — doc b) Trong mit phing YOX — ngang
f— do vong ; 0 — gbécxoay ;0;2=0;+ ;.
Do ciing vitng cia mdi di€m trén truc dudce dic trung bing do vong va gbc xoay tai
di€m d6 cia truc trong 2 mit phang vudng géc vdi nhau.
D0 vong va géc xoay xdc dinh tai vi tri dit banh rdng .
Trén co sé sd @6 chiu luc, v& cdc sd d@d ndi luc trong cdc mit phing ngang va doc, ti€n
hanh tinh d6 vong va géc xoay 16n nhi't cling nhu & céc ti€t dién ¢6 banh ring dn khdp.

Quan trong nhat 13 d6 cting vitng trong mit phing ngang, vi né 4nh hudng rat xdu dén
su dn khép ctia cdc cdp banh ring ( hinh 4.7).
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Phuong phép tinh d6 vong va géc xoay theo sdch “ Stic bén vit liéu”. PO vdng cho
phép trong mit phing doc (ZOX) < 0,2 mm. Géc xoay cho phép clia cdc truc trong mit
phing ngang (YOZ) < 0,002 rad.

Cong viéc tinh todn s& dugc lip lai cho cdc tay s&, dé tim ra trudng hgp y&u nhat, dé
ki€m tra cdc truc mot cach toan dién.

d) Tinh toan sic bén cia truc :
Truc clia hop s6 tinh theo uén va xodn, phan c6 then hoa cilia truc tinh theo dap va cit.
Khi tinh sttc bén phai ti€n hanh cho tirng tay so:
Ung suét uén o, dudgc tinh:

M
Gu=—2"1 (MN/m?) (4.31)
01.d
Ung sui't xodn t dugc tinh :
M
1= —X (MN/m?) (4.32)
02.d

N&u truc lam viéc ddng thdi vira chiu udn va xoidn, thi ng sud't tdng hdp dudc tinh
theo 1y thuyét stic bén vat liu:

M, Y M, Y
2 2

O =40, +41° = =" +4 =

" ! \/(O,l.d3 j (O,Z.d3 j

Bd&i vi:
M = M. + M
Nén ta c6 :
_ M, 2
Cth=—"1x (MN/m”) (4.33)
0,1d
Trong do :

M — Mdmen téng hdp tiac dung lén truc (MNm)
ow — Ung sudt tdng hop ma truc phai chiu (MN/m?)
d — Pudng kinh truc tai ti€t dién nguy hi€m (m)
N&u trén truc c6 then hoa thi 14y dudng kinh trung binh d€ tinh (dg):
d +d,
dp=

d,— Pudng kinh ngoai cta truc then hoa (m)
d;— Pudng kinh trong cua truc then hoa (m)

N&u truc ché tao lién vé6i banh ring thi truc cling bing cdc loai thép banh ring. Khi
truc ché tao riéng véi banh ring thi c6 thé dung thép 40, 40X va 50. Pi khi truc con ché
tao bing cdc loai thép sau 18XHBA, 40XHMA,45,15XA.

Ung sui't tdng hop cho phép 1a 50+70 MN/m? .
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Phan then hoa cda truc khi 1am viéc chiu tng suat dip va cit. Qua thuc t&€ s dung
chua cé trudng hgp then hoa bi hdng do ng sud't cdt. Vi vay, then hoa thudng tinh theo
ng sud't dap, lic that can thi€t m&i ki€m tra thém tng suit cit.

Ung suét dip 4 ctia then hoa dugc x4c dinh :

Q oM, i

== (4.34)
SF  0,75.zhld,

Oy

Trong do:
Q — Luc vong tdc dung 1én cdc then hoa
YF — T6ng s& bé mit ti€p xiic clia then vdi moay ¢ banh ring
Mg — Momen xoén clia dong co
i — Ti s6 truyén tir dong cd dé€n truc dang tinh
z — S6 lugng then hoa
h — Chiéu cao then hoa
1 — Chiéu dai ti€p xic clia then véi moay ¢ banh ring
0,75 — Hé s& tinh d&n sy phan bd tdi trong khong d&u 1én cic then hoa
diw — Pudng kinh trung binh ctia truc then hoa.

D3i vdi loai then hoa ndi ghép ¢d dinh, ng sudt dip cho phép
[64] = 50+100 MN/m’

D06i véi loai then hoa ndi ghép khdng cd dinh thi:
[64] = 30 MN/m”

, g o« A o« N A e
4. Céc co ciu diéu khién quan trong cua hop so.

a) Cd cau diéu khién gai s6(xem lai § mon “Cautao 6 t6”)

b) Bo dongtdc:

Khi sang s6, cho du di tdch ly hgp,nhung do qudn tinh nén cdc bdnh ring vin con
quay vdi cdc van toc géc khac nhau, néu gii vao nhau thi sinh lyc va dap. P& khic phuc
hién tugng trén va don gidn héa cdc qud trinh thao tdc cla tai x&, ngudi ta diing bo dong

toc.
Xét trudng hop chuyén tir s6 cao vé s6 thip dé€ tim hi€u nguyén Iy va phan tich lyc
(hinh 4.8).
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1__;%%3_
BN, N

o

l;.l]
® : 7
|
=N

N

Hinh 4.8 : C4u tao clia by ddng tdc
1,4. Bénh rang; 2. Chét ; 3. Ong rang; 5. Bi;

6. Ong gat ; 7. Ong 1dng ; 8. Truc

bl) Giai doan dich chuyé&n ty do (lic mit con ctia 6ng 1dng 7 chira tiép xiic véi
mat con cia banh ring 4).
Vi vong gat 6 lién két ciing véi 6ng ring 3 va dngmay lai lién k&t dan hdi véi 6ng
16ng 7, cho nén khi gat 6 vé phia banh ring 4, cd khdi chi ti€t 6-2-3-5-7 déu dich chuyén.
Khi hai mit con ti€p xtc véi nhau thi tam thdi dirg lai va bit dau giai doan hai.

b2) Giai doan chua dong tdc:
Do tdc dung ciia da qudn tinh nén 6ng ring 3 vin con quay vdi toc do géc clia so cii:

Trong do:
o3 — Van toc goc clia dng ring.
om — Van tdc goc clia truc.
ic — Ti s6 truyén so cao.
Trong khi d6 banh ring 4 luén ludn dn khép vGi banh ring cta truc trung gian va béi

vay:

4 — Van téc goc cla banh ring 4.
i¢ — Ti s truyén so thap.
Bd&ivi: ic<i; nén 3> M4
6ng 16ng 7 vira ¢6 lién hé vdi banh ring 4 vira c6 lién hé vé6i 6ng ring 3 nén tdc do
g6c clia n6 12 @7 ndm trong gidi han:
04<07<M®3
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K&t qui 13 chdt 2 bi him trong hdc clia 6ng 7 va dng rang 3 khong dich chuyén dudc
nira.

Sau day chiing ta phan tich luc d€ thdy dudc vi sao chdt 2 bi him :

Duéi tic dung clia luc ép chiéu truc Q; (luc tdc dung clia ngudi 14i thdng qua co ciu
don biy chuyén d&n) tinh trang chiu luc ctia 3 chi ti€t nhu & hinh 4.9

HN Q1

== N

Hinh 4.9 : S6 d6 chiu luc cta cdc chi ti€t 2,4,7

Trong giai doan chua ddng toc mit cdn clia dng 16ng 7 trudt trén mit con clia badnh
rang 4, nén gitta ching ¢6 luc ma sat p.N, trong do :

N= _Ql (4.35)
sina
O day
o - géc nghiéng ctia mit con.
N - phan lyc.

Luc ma sdt s& cAn biing véi luc vong P tic dung tuong hd gifta chi tiét 7 va 2 theo diéu
kién sau:

N.r
Pri=puNr=P= H

L
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Trong do6 :
n  — Heé s6 ma st
1, 11 — Bdn kinh di€m dit luc .
Thay N biing biéu thiic (4.35) ta c6 :
nQ,.r
r,.sina

P= (4.36)

Tai mit xién géc P clia ¢ vudng chdt 2 tic dung mot phan luc Q phan tich tir P:
P
Q= —
tgp
Luc Q chinh 13 luc him c6 vudng B cda chét 2 trong hdc A ctia 6ng 16ng 7, do d6é Q
phdi thda man di€u kién ham sau day:

Q>Q :>—H'Ql'r

1, .sino.tgf

(4.37)

>Q,

Tic 1a :
pr
r.sina
Biéu thitc (4.38) 12 cd s§ d€ thi€t k& goc B di d€ ham chdt 2 va gilt khong cho ng
ring 3 dich chuyé&n khi chua dong tdc .

tep < (4.38)

b3) Giai doan dong tdc :
Do ma st nén da qudn tinh din dan bi triét tiéu va cudi cling
W3=0W7=04

Khi da dong toc thi luc ma sdt uN ciing khong con nita va do d6 luc him biing khong.
Tay ctia ngudi 14i chi tdc dung nhe 13 di dé thing dinh vi 10 xo bi 5 va gat dng ring 3 dn
khép v6i vanh ring clia banh ring 4 mot cach ém diu vi chiing da dong déu van tdc goc.

Khi thi€t k& thudng chon hé s6 ma sdt p = 0,05+0,1 , géc nghiéng o = 7° +12° ,
Q=(4+9).(50+100)N, ty s& truyén clia can s6 :4+9, lyc tdc dung 1én cin sd : 50100 N.
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CHUONG V

HOP SO TU PONG

I. CONG DUNG, YEU CAU, PHAN LOAL

1. Coéng dung.

Hop s tu dong cho phép don gidn héa viéc di¢u khién hop s6. Qud trinh chuyén s&
ém diu, khong cin cit cong suat truyén tir dong cd xudng khi sang s6. Hop s6 ty dong tur
chon ti s6 truyén phii hdp vdi diéu kién chuyén dong, do d6 tao diéu kién sit dung gan nhu
t01 uu cong sud't clia dong co.

2. Yéucau.
Hop s6 tv dong phdi ddm bio cdc yéu ciu sau:
g  Thao tic diéu khién hop s don gidn, nhe nhang.
Pim bdo chit lugng dong Iuc kéo cao.
Hiéu sua't truyén dong phai tuong ddi 16n.
Do tin cdy 16n, it hu hdng,tudi tho cao.
K&t cAu phdi gon, trong lugng nhd.

0 Q Qu Q

3. Phan loai.
Hién nay, st dung trén xe c6 hai loai hop so ty dong:
a. Hop sO ty dong c6 cap.
b. Hop s0 tu dong vo cap.
Hop sd tu dong c6 cAp gdm c6 ba bd phan chinh:
g Truyén dong thily dong (ly hop thiiy luc hoic bi€n mdmen thity luc).
g Hop s6 hanh tinh.
g Heé thong diéu khién.
Hop s6 tu dong vo cap it dudc st dung hon do cong nghé ché tao phic tap, gid thanh
cao.
Vi du: Hop s6 vo cap tw dong FORD CTX gém c6 ba by phéan chinh:
g B0 banh ring hianh tinh dé thay ddi chiéu quay truc so cap.
g Truyén dong vd cap cd khi (Truyén dong nhd dai truyén kep gitta cdc bé mit
ma sat hinh con).
g Heé thong diéu khién.
Cho dén nay, hdp s tu dong c6 cap dugc st dung rong rii hon nhiéu so véi hop s6 tu
dong vo cip. BSi vay, trong chuong ndy chiing ta chi nghién cttu vé hop so tu dong cb
cap. Con hop s6 ty dong vo cAp, chiing ta tham khdo thém & cdc chuyén dé.
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Sau day, ching ta s& 1an Iugt nghién citu cdc bo phan chinh ctia hdp sd tu dong c6
cap.
IL LY HGP THUY DONG.

1. Céiutao va nguyén Iy lam viéc.

a) Cautao: (Hinh 5.1)

Ly hop thiy dong gdm dia bom 1 va dia tudc bin 2. Chiing dugc dit vio mot vd chung
c6 chita dau. Pid B gin trén truc chd dong ctia ly hgp va ndi véi truc dong co, dia T gin
trén truc bi ddong cta ly hop. Gitta B va T ( cling nhu gitta truc chi ddng va bi dong cida ly
hdp) khong c6 su ndi ciing nao ci. Cong suat truyén tir B sang T nhd ning lugng clia dong
chat 16ng. Trén B va T c6 gin cic cdnh cong, x&p theo chiéu hudng kinh. Cdc cdnh nay
hdp vdi cdc mit cong trong va ngoai clia dia tao thanh cdc rinh cong. Chit 1dng dudc tuan
hoan trong cdc ranh theo huéng mili tén & hinh 5.1.

M, n, o,

r 77
N

T
/'\:3
/‘&z

Hinh 5.1
b) Nguyén ly lam viéc:
Xét qud trinh 1am viéc khi khdi dong xe:
Khi dong co lam viéc, dia B sé quay va chit 1dng & hai dia bit diu chuyén dong.
Giita cdc canh ctia B chat 16ng chuyén dong tif trong ra ngoai ria dudi tic dung cda luc ly
tAm. Van tdc clia dong chat 18ng khi chuyén ddng giita cdc cdnh clia B din dan ting 1én

do niing lugng ma dong chit 1dng nhan tir dong cd ciing din dan ting 1én. Khi chuyén
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dong tir cdc cdnh clia B sang cdc canh ciaT, chit 16ng bdn vado cdc cdnh clia T, tao thanh
lyc ép I€n

cdc canh cta T. Sau d6 chdt 1dng ddi hudng chuyén dong, van tdc gidm xudng va chuyén
dong tr ngoai vao tdm gitra cdc cdnh cta T.

Luc va dap clia chat 16ng tao ra mémen quay bit dia T phdi quay ciing chiéu véi dia
B. Sau d6 chat 16ng lai tir dia T tr§ vé dia B va chu ky chuyén dong cda chit 18ng lai lip
lai n€u dong cd van lam viéc.

Khi ting s6 vong quay clia dong co, luc li tAim clia chit 1éng & dia B cang ting, do
d6 1am ting luc ép ctia chat 16ng 1én cdc cdnh clia T va lam ting mOmen quay clia dia T.
Khi mdmen quay ctia T bing hoic 16n hon mémen cidn chuyén dong clia dudng quy din
vé truc cda dia T thi xe bit ddu chuyén dong.

Khi tdi trong 1&n truc cla dia T c6 su thay ddi, 1ap tic van tdc goc clia T s& thay doi
theo, do d6 1am thay d6i sy tuAn hoan chit 1dng va két qua 12 mdmen clia T sé& thay ddi
cin bing vdi gid tri cia mdmen cdn chuyén dong. Bdi vay, ly hop thiy dong 13 loai
truyén dong tu dong diéu chinh md men xoin.

Ciéc vu diém va nhugce diém cta ly hop thiy dong (Xem lai  mdn "CAu tao 6t56”).

2. Tinh toan ly h¢p thuy dong.

Hinh 5.2 : Qui dao chuyén dong
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Khi chuyén dong giita cdc canh ctia B va T, cdc phan ti chit 16ng tham gia ddng thdi
hai chuyén ddng : Chuyén dong tuong ddi giita cdc phan t¥ chit 16ng va cdc canh ciia B
va T, v6i van téc tuong doi 1a w .

Chuyén dong theo su quay ctia B va T vdi van téc theo 1a .

Bdi vy, phan ti cha't 16ng sé chuyén dong theo véc td van tdc tuyét ddi v:

V=w+1u 5.1)

J hinh 5.2 12 quy dao chuy&n dong ciia phin ti chat 16ng giita cdc cdnh cia B. Piém
1 1a di€m phan t& chat 16ng di vao cdc cdnh cla B vdi van tdc tuyét ddi v,, diém 2 1a
di€m di ra khdi cdc cdnh clia B v6i van tdc tuyét doi 1a v, .Vi khe hé giita B va T vo ciing
nhd, nén tdn thit ning luong cia dong chay khi di qua khe hd nay 1a khong dang ké.

B&i vay, van tdc khi di vao va di ra khdi B clia phan tif chat 16ng biing van toc khi di
ra va di vao ctia dia T. Cho nén chi cin xét cac thanh phin van tdc tai diém'1 va 2:
U; = Mp.Iq

Uy = Mp.In (52)

Momen quay clia dia bom My bing hiéu s6 clia cdc mdmen dong lugng trong tirng
gidy clia cha't 18ng khi di ra va di vao dia B. MOmen M, nim trong mit phdng vudng goéc

vdi truc ly hop:
=

g

Mb=m.(u2.r2 —ul.rl)= u,.r, —ul.rl) (5.3)

Tu hinh (5.2) ta thay:
U, =V,.COS0L,
U, =Vv,.cosa,

Chonén:
Sy

g

M,= r2.V2.cosoc2—r1.V1.cosoc1) (5.4)

m — Khoi lugng ctia chdt18ng chdy qua cdc cdnh clia B trong mot gidy.

Moémen quay clia tudc bin M cling dudc tinh nhu trén:

G G
g g
Néu chi quan tAm dén gid tri tuyét doi thi:
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M, |=M, (5.6)

Khi ch4't 16ng chuyén dong giita cdc cdnh cda ly hdp thi mdt phin cong sui't s& mat
mat do ma sdt trong dong chdy, ma sdt giita chdt 16ng va cdc canh va do va dap khi
chuyén tir B sang T va tir T sang B ... B&i vay:

N, =N, +N, (5.7)

Trong do:

N, - Cong suit ctia B.
N, - Cong suét ctia T.
N, - Cong sudt mat mat do ma st.

Hiéu sud't cda ly hdp:

S (R e o (5.8)
n
0 day:
n, n —S0 vong quay clia dfa B va dia T.
Vi M, =M, nén:
n, —n

T]:—:l—
n, n,

t=1-S (5.9)

sz . nb - nt c 1N A 2 2y
Gid tri S=———— goila dd trudt cia dia T so vGi dia B.
n
b

Trong thdi gian 14y da, s6 vong quayn, cta dia T ting 1én va ti€n dan d&€n s6 vong

quay n,cia dia B, do d6 S cang gidm. O s6 vong quay 16n S=2 % + 3 %, cho nén hiéu

sud't ciia ly hgp dat t6i 98 %.
Kich thudc cua ly hgp thiy dong dugc tinh todn trén cd sd xdc dinh dudng kinh 16n
nhat D.
Trén cd s& cla 1y thuy&t cdc mdy c6 cdnh, ta c6 m6i lién hé giita mémen quay dudc
truyén bdi ly hgp v6i cdc thong s& cia ly hop.
( Xem lai mon"Thuiy luc va mdy thiy luc”)

3. DPudng diic tinh cia ly hop thiy dong.

D& thi bi€u dién sy phu thudc clia mdmen quay M, hiéu sudt n va do trugt S theo ti s&

n
—L (v6i np = const) goi 1a dudng dic tinh ngoai cla ly hgp thily dong.
1,
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n ) . .
Pudng dic tinh n theo —-1a dudng thing nghiéng véi truc hoanh mot géc 1a 45° do

I,
A - n,
hiéu suat n=—.
n,
Khi hiéu suat dat t6i Nmax = 98 % thi né gidm dodt ngdt theo dudng nét dit va & gia tri
~ nt
sO

—L =1 thi n=0. Do d6 hiéu suat khong thé bing 1.
n,

M, S
n(%)
98
\M 1l
H 75
S ‘1
|
150
|
|
\1
i 25
| o,
,
0 0,25 05 0,75 1

Hinh 5.3 : Budng dit tinh ngoai cia ly hop v4i n, = const

S& di ¢6 hién tugng nay 13 do khi n, ting d&€n gi4 tri gin bing n, thi mémen quay cia
ly hgp sé& gidm nhiéu d&€n mitc n6 chi di @€ thing ma sit co hoc & ly hop, do d6 momen c6
ich & truc bi dong ctia ly hgp sé& bing khdong va n= 0.

Puding dic tinh dd trugt S ciing 12 dudng thing va dudc x4y dung theo cong thic:
nt

ny,

S=1-n=1- (5.10)

n
Pudng dic tinh mdmen quay M theo —— dudc xAy dung tir thuc nghiém.
1y,
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Tir d6 thi ta thay:

Khi n, gidm (va S ting) thi M ting.Khi n, = 0 (tttc 12 S = 1) thi mdmen quay truyén bsi
ly hgp dat gid tri cuc dai.

Momen quay truyén bdi ly hgp khi n, = 0 goi 1a mémen quay khdi dong.

I11. BIEN MOMEN THUY LUC.

1. CAu tao va nguyén ly 1am viéc.
Bi€n mdmen thily lvc ¢6 ba bd phian chinh: (Hinh 5.4)

o |

) ) ) ) ) )
L7 PP

Hinh 5.4 : C4c bo phan chinh clia bi€én mémen thuy luc

bia bom (B) dudc ndi véi truc 1 1a truc chi dong. Truc ndy ndi tryc ti€p vdi truc
khuyu déng co.

Pia tudc bin (T) dudc ndi vdi truc 2 12 truc bi dong clia bi€én mdmen thiy luc.

Dia phdn xa (P) con dudc goi la bd phan din hudng. Pia P d6ng vai trd trong viéc lam
ting mdmen xoin.

O trén hinh 5.4 12 trudng hop dia P ndi cing v6i vo cla bi€n momen.

TAt cd dudc dit trong vé ¢ dinh,bén trong dugc nap day chat 1dng.

Giita B, T va P 1a cdc khe hd vd cung nhd. Trén cdc dia B, T va P ¢6 gén cdc cdnh
dugc udn cong, tao thanh cdc ranh, ma trong chiing dong chit 1dng sé& chuyén dong tuin
hoan.
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Bi€n momen thiy lyc ¢é hai chic ning: ting mémen xodn ctia dong cd va tu dong
diéu chinh mémen xoin.

Khi dong co 1am viéc, dia B quay. Chit 1dng & giita cdc cdnh clia B nhan dugc ning
lugng s& chuyén dong tir tAm dén ria dia B, vin tdc cang ra xa tim cang ting. Khi rdi B,
dong chi't 1dng véi van toc 16n va dap vao cdc cdnh clia T. C4c lyc va dip nay tao thanh
mdmen xodn tdc dung 1én dia T, tifc 124 mdémen M, .

P& momen xoin M, 16n hon mdémen M, clia dia B, thi phi ting van tdc clia dong
chat 16ng khi ra khdi dia B va phdi hudng dudc cdc dong chdy vao cdc cdanh clia T véi goc
dd thich hgp dé tao thanh cdc luc ép 16n.

DPia phdn xa P (hay bo phian din huéng) ddm nhian nhiém vu quan trong nay:

Khi dong chit 16ng di qua dia P, thi n6 nhAn mémen xoidn va truyén d&n v4 c& dinh
(diém tya). N&u dia P quay tu do thi mdmen xodn ciing khong ting 1én dugc. Nhu vay
diéu quan trong 12 dia phan xa phai cd dinh. Van t6c dong chit 18dng qua dia P sé ting din
nhd cdc cdnh dia P 1am hep dong chdy. Hudng ctia dong chit 18ng ciing dugc thay ddi tot
hon nhd cdnh cda dia P dudc uén cong vdi géc do yéu cau.

B4i vay, sau khi di qua P dong chat 1dng di vao dia T sé& c6 van toc 1é6n'hon (nén dong
niang ting 1€n) va di vao v6i gbc dd thich hgp hon. Nhd vay luc €ép lén dia T s€ ting va
k€&t qud 1a 1am ting mOmen xodn cla dia T so v6i mo men xodn cia dia B.

Khi chuyén dong qua P, dong ning cia dong chdy ting va 4p ning cda dong chay
gidm nén tdng ning lugng ctia dong chay vin khong d6i va bing tdng ning lugng cia
dong chdy chuyén dong &dia bom.

Kh3 ning thi hai clia bi€n momen thdy lyc 13 ty dong diéu chinh lién tuc mémen
xodn va s6 vong quay cia dia T theo gid tri mdmen cdn & bén ngoai tdc dung Ién truc dia
T:

G ch& do 1am viéc 8n dinh: mdomen xoin M, vd momen cén tic dung lén truc dia T
lu6n biing nhau vé tri s6. Khi mémen cén ting 1én 16n hon M, thi dia T quay cham lai (ma
cong suit trén truc N = M.w, do d6 khi N khdng ddi thi o gidm ddn d&€n M ting). Momen
xodn ctia T s& ting cho d&€n khi bing mdmen cén, lic d6 o s& khong gidm nita.

N&u momen cdn gidm xudng (tdi trong bén ngoai gidm), qué trinh s& bi€n ddi ngugc
lai.

2. Tinh toan bd bi€n mdémen thuy luc.

Khi cdc phan tif chat 16ng chuyén dong qua cdc cdch cda B, T va P van toc tuyét doi
V bao gdm van tdc tuong d6i W va van toc theo i:
V=w+1
Khi di vao dia B, dong chit 18ng c6 cdc van tdc vy, Wp1, Up(S hinh 5.5). Khi ra khéi
dia B cdc van toc cla dong chat 186ng 1a vya, Wi, Up).
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Ching ta ki hiéu m = G 12 khoi lugng clia chat 10ng di qua cdc cdnh dia B trong mot
g
gidy, thi mémen xodn clia truc dia B s& 13: (Theo mon"M4y thiy luc')

M, = —.(Vp I},,.COSOpy — Vi I -COSOLy, )
G
g

Céc gid tri OA, OB, 1y, 2, 1, Olp2 dUGC biéu thi trén hinh (5.5).

Hinh 5.5 : S0 @6 van toc clia chit 16ng khi chuyén dong theo canh ctia bom (B)

Dong chi't 18ng sau khi di ra khdi B tai di€m 2 1dp tirc di vao T tai di€ml. Vi khe hd
gitta B vd T v6 cling nhd nén mémen dong lugng clia dong chit 16ng ra khdi B bing
momen dong lugng clia dong chat 16ng di vao T:

G y,0B= %vﬂ fole (5.12)

g
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Vi van to¢ v ngude chiéu quay cta T, nén vy, ¢6 huéng Am. Bdi vdy, mémen trén truc
T sé la:

M =S (v, 0D-v, 00
g

= —E(VtZ.OD+Vb2.OB) (5.13)
g

Cac gid tr1 OC, OD, 1y, 12, 041, 02 biu thi trén hinh 5.6.

1 u,
— >\\
Ay N
\
\
\\
C N
\
\
\
\
S
""""""""" tl
Wt]
OCVQ/ 2
=g u 2
Weo /7% %
2 1 tl
Qo
O
rtz \/
Q)

Hinh 5.6 : S0 @6 van toc clia chit 16ng khi chuyén dong theo cinh ciia tudc bin (T)
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Do mdmen dong ludng ctia dong chat I1dng ra khdi T bing momen dong lugng di
vao P va m6 men dong lugng ra khdi P bing mémen dong lugng di vao B, nén mdmen
cta dia P la:

G
M, = E[vbl.OA —(-v,,.0D)]

-5 (v, 0A +v,.0D) (5.14)
g

T cdc biéu thic (5.11); (5.13); (5.14) suy ra:
M, =My + M, (5.15)
DA trir & gia tri M, thé hién tudcbin nhin mdmen clia dong chit 16ng.
Biéu thitc (5.15) chitng td mémen xoin clia tudcbin ting 1én dugc 12 nhd ¢ dia phin
Xa.

Pbé dic trung cho kha ning ting mdmen xodn clia bi€n mdmen thidy luc, ngudi ta dua
ra hé sd bién mdmen K:

M
K=t (5.16)
M,
Khd ning ting mdmen xoin I6n nhit1a § gid tri K = Ko khi dia tudc bin dirng yén:
ng = O
Hiéu sud't cda bi€n mdmen thlly luc dugc tinh:
M.. .
M, = —2 oK 2K, =K(1-9) (5.17)
M, .o, n,
Trong do:
i, — ty s6 vong quay cda T so véi B.
n
S=1-—Lt (5.18) — d0 trugdt ctia dia T so vdi dia B.

n,

3. Pudng dic tinh va nhitng thong sd cd ban ciia bi€n mé men thiy luc.

a) Dudng dic tinh ctia bi€n momen thuy luc:

So véi ly hop thiiy luc, dudng dic tinh clia bi€n momen thdy luc c6 su khic biét. BSi
vi, § bi€n mdmen thiiy Iyc chi't 1dng dudc nap day va c6 mot 4p sud't du nhat dinh, do bién
momen thity lurc chi 1am viéc 8n dinh trong diéu kién chat 16ng khdng cé bot khi.
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Pudng dic tinh clia bi€n md men thiy luc c¢6 dia phdn xa c6 dinh dudc x4dc dinh bing
thuc nghi€ém (hinh 5.7).
Tir dudng dic tinh cho thay, khi n, ting dan d€n gan gid tri n, thi M, va K gidm xudng.

& bén trai diém C gid tri Mp> 0 nén M, =M, + M, bdi vdy M; > M, va K> 1.

Tai diém C gid tri M, =0nén M;=M;,va K=1.

0 bén phéi diém C (#ng v6i n> ny ) dia phan xa P trd thanh bd phan him. Nguyén
nhan 13 tir s6 vong quay n, > n, cdc phan tif chit 1éng bi ddi huéng va dap vao sau lung
cdc canh cua dia P, nén lic nay mémen M, ddi chiéu va c6 gid tri Am (xem hinh 5.8), M,
<0nén M, =M, - M, va K< 1.

Hiéu sui't cda bi€n mdmen thlly luc 1, bi€n thién theo dudng cong bac hai va
Mb = Nomax tai di€ém A @ng vi sd vong quay n, = nia. PE tién so sanh, trén dudng dic tinh

c6 v& thém dudng hiéu sui't ctia ly hgp thiy Ivc ny. Vi 0 < n < n thi np>n, va k>1.

Ung véi ne < n, < nyp do sy mat mdt trong dia P nén m, gidm nhanh va k&t qia lan,<n.
T hinh 5.7 chiing ta thdy: khi dia P c& dinh thi tif s6 vong quay n,> n trd di M, < My,

M,Kn
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Hinh 5.7 : Pudng dic tinh ngoai ctia bi€n mdmen thiy luc
c6 dia phdn xa c& dinh (khi n, = const)

PAy 1a nhugc diém 16n can khic phuc. Bgi vay khi dit dia P trén khép quay mot chiéu
thi s& khic phuc dudc nhude di€m trén (hinh 5.8). Bén dudi hinh 5.8 bi€u dién phuong,
chiéu clia cdc phin tir chat 18ng dap vao cdc cdnh cla dia P § cdc thdi di€ém n, khic
nhau.Véi s& vong quay n, > n tr§ di cdc phan ti¥ chi't 1dng dap vao sau lung cdc cdnh clia
P. Néu lic nay dia P quay tu do thi né khdong con 1a by phan him nita. Lic nay bién
moémen thly luc lam viéc theo nguyén 1y cia ly hgp thuy luc.

M,K)n
/A\
v
Mt QO |
M, A B \|
My | |
I I
K |
| |
| (+) M =My
i C | D
My, | ‘
I K=l |
| n¢
|
0 Ny Ne R
Cdnh ctia dia P

Hinh 5.8 : Pudng dic tinh ngoai clia bi€n mémen thiy luc
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c6 dia phdn xa dit trén khép quay 1 chiéu (khi ny, = const)

b) Nhirng thong s6 cd ban ciia bi€n mémen thuy luc:
Cédc thdng s& co ban cia bién mémen thiy luc bao gdm bi€n mdmen K (khi n, = 0), hé
s0 do nhay ¢ va dudng kinh mit bén D.

Heé s6 bién mdmen K, = &khi n. =013 gid tri I6n nhd't cia K. PE€ ting K, chiing ta
b
phai ting M,.
Hé s d6 nhay ¢ biéu thi sy thay d6i momen xoin trén truc chid dong ctia bi€n
moémen thdy luc phu thude vao n
M, (khii, =0)
M, (khiK =1)

Hé s6 do nhay ¢ c6 thé 1a: ¢ >1; ¢ = 1 hoiic ¢ < 1.

Dua vao gid tri cia ¢ ngudi ta phan ra cdc loai bi€n mémen thiy Ivc nhu sau:
Bi€n mdmen thiy lyc khong nhay: ¢ = 1.
Bi€n momen thily luc ¢6 do nhay thudn: ¢ > 1,
Bi€n momen thily luc ¢6 do nhay thudn: ¢ < 1.

Trong mon hoc "Thiy lyc va médy thiy luc”, ching ta da chitng minh dugc mdi quan
hé giita mdmen quay truyén qua mdy thiy luc c¢é canh véi cdc thong s6 clia dia mdy nhu
sau:

Mp= Ap.y.np°.D° (5.20)
M, = A.y.ny°. D (5.21)
Trong do:

y - Trong lugng riéng clia cha't 1dng [N/m"].

n, - SO vong quay clia dia bom [vg/ph].

D - Dudng kinh 16n nhat trén dia bom[ m].

Mb> M - Cdc ham s& phic tap clia iy, dugc goi la hé s6 mé men xodn va phu thudc
vao két ciu clia dia.Thong thudng Ay, A thay ddi theo dd trugt va c6 thi nguyén

1
[(nyph) zm}
T (5.20) chiing ta suy ra dudng kinh cin thi€t k€& ctia bi€n mdmen thiy luc sé 1a:
M
D=s|—t_ (5.22)
Ay.yny

IV. HOP SO HANH TINH.
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Hop s6 hanh tinh ding & hdp s8 tu dong c6 cAp va hop s6 nita tw dong. N6 c6 nhitng
wu diém chinh sau diy so v6i hop sd thudng:

g Lam viéc khong 6n, khong can bo dong toc.

g Viéc gai s6 thuc hién nhd ly hgp va phanh, nén tao diéu kién thuin 1di cho viéc
tw dong qué trinh gai so.

g K&t cau gon gang nhd dn khdp bén trong.

g Khi c6 cling kich thudc dudng kinh banh ring, hop s6 hanh tinh sé& c6 ti s truyén
16n hon.

g C6 thé sang s& ma khong cin cit cong sut truyén tir dng cd xudng,do d6 thdi
gian va hanh trinh gia t8c¢ ngin hon.

g C6 hiéu sudt cao hon hdp sd thudng .
Khuy&t diém ctia hop s& hanh tinh 13 k&t cAu phitc tap, ché tao khé, gid thanh cao.
Trén 6 td thudng sit dung hdp s& hanh tinh hai hodic ba cap.

T T2 TJ
LH, S #1
= [
I]_ LH2
b
W — I[= =
T ¢ I
—MW __ﬂ L
rrrssen T e

Hinh 5.9 : Hop s6 hanh tinh

Trén hinh 5.9 12 hdp s6 hanh tinh phitc tap gom c6 hai cum banh ring hanh tinh don
gidn. Cd cau diéu khién d€ gai s6 bao gdm hai ly hdp ma sat LH;, LH,, ba phanh dai Ty,
T,, T3, cdc khdp ndi mot chiéu My, M.

Hop s6 nay gdm ba sd:
Phanh T, 1dp truc ti€p 1én truc clia banh ring trung tim1 clia ddy bén trdi, con phanh
T; qua khép ndi mot chiéu M, lién két vdi truc clia banh ring trung tim3.
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S8 1 dugc gai bing cach ham hai phanh T, T3 d€ gai ciing khép M, va banh ring 3.
Cong suat dugc truyén thit tu qua hai diy hanh tinh, nén hié¢u suat cao (0,97).

SO 2 dugc gai bing cach déng ly hgp LH; roi nhd phanh Ty, con T, vin bi ham. Khép
mdt chiéu M, dudc 13p sao cho khong cdn trd su quay cda truc banh ringl. Do déng ly
hop LH, nén cdc banh ring ddy trdi bi gai cing, chi c6 diy phai hoat dong, hiéu suat dat
t6i 0,985.

S& 3 (truyén thing) dudc gai bing cach déng ly hgp LH;.

S& 1i dude gai bing cdch him phanh Ty, badnh ring bao 4 dn khép trong bi gitt lai, day
trdi lam viéc nhu mot bo truyén hanh tinh don gidn. Cong sua't truyén tit banh ring 1 qua
khép ndi M; d&n banh ring trung tim diy phdi va din ra ngodi. Hiéu suat truyén lyc cda
s0 1ui kha thap .

Trong thuc t€ ¢6 nhiéu s6 dd hop s6 hanh tinh khdc nhau. Hop s& hanh tinh don gidn
chi c6 mot diy banh ring hanh tinh. Hop s6 hanh tinh phitc tap (nhi€u cip) c6 tir hai diy
banh ring hanh tinh trg 1€n.

1. Phuong phdp chon s6 ring cho hp so hanh tinh.
S6 ring hop s6 hanh tinh dugc chon theo cong thifc sau:
z,+17,

=z D KD 2 KK+ (5.23)

z, X

Z,:Zy 12,

Trong do:
712;- S8 ring clia bdnh riing trung tAm va banh ring bao.
Zn- SO ring clia banh ring hanh tinh.
x -S6 lugng banh ring hanh tinh.
K:Z—Z—Thf)ng s6 clia co cAu(ti s truyén bén trong).
Zl
Bing cdch chon trudc s lugng ring clia banh ring nhé nhit theo kich thudc d€ tranh
hién tugng cdt chan ring va theo khd niing bd tri trén truc cling nhu biing cdch chon truéc
s6 lugng banh ring hanh tinh va thdng s& K, ching ta xdc dinh dudgc s& ludng ring clia
banh rdng con lai.
S& ring vira tinh dugc & phan trén can quy tron thanh s& nguyén va kiém tra d€ dim
bao diéu kién dong truc, diéu kién 13p ghép va dic¢u kién ké.
Piéu kién ddng truc dugc thé hién theo cong thifc:
Zr-71=2 Zp (5.24)
P& ddm bio ddu ring ctia banh ring hanh tinh tring v6i chin ring clia banh ring
trung tAm va banh ring bao, chiing ta phai tuin theo diéu kién 1ip ghép sau:
Z1+ Z> = nx (5.25)
O day: n - s6 nguyén bat ky.
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Diéu kién ké ddm bdo c6 khe hd giifta cdc ring clia cdc banh ring 1an cAn. Mudn vy
phai théa man bAt phuong trinh sau:

z,sin ©—z, (1-sin 5))0 (5.26)
X X

N&u s6 ring nhian dugc khong thda man diéu kién dong truc thi phdi diing phuong phip
dich chinh.

2. Phuong phap xac dinh ti so truyén.

Trudc hét chiing ta x4c dinh tf s& truyén clia hdp s6 hanh tinh don gidn (cd cAu hanh
tinh mot day).

Céc phan tlf clia co cAu hanh tinh bao gdm:
Bé4nh ring trung tAm cé van tdc géc m; va sd ring z,.
Bé4nh ring bao c6 van toc gdc m, va sd ring zo.
Bédnh ring hanh tinh ¢6 van toc goc o va so ring zy,.
Long ring (can din) ¢6 van toc goc ..
Khi mot phin t& ndo d6 clia cd cAu hanh tinh dudc ndi vdi truc so caAp clia hdp so thi
van toc goéc clia phin tif d6 bing van tdc gdc dau vao o,.
Khi mdt phan tr nao d6 clia cd cAu hanh tinh dudc ndi véi truc thit cAp clia hdp so thi
van tdc géc clia phan tir d6 bing van toc gdc dau ra or.

Ti s6 truyén clia hdp s6 & mot tay 8 thit i nao do dugc x4c dinh bdi ti s6:

(5.27)

Pbé xdc dinh dudc tf s8 trén, ching ta phai dua vao cong thitc Willys:

O 7O _ 7 (5.28)
0, —O, zZ,
Hoic nhd phuong trinh dong hoc clia co cAu hanh tinh mot day:
MWiZ1+ W72y = (DC(ZI + Z2) (529)

Thong thudng chi véi phuong trinh dong hoc thi chua di dé tim dugc iy;. Chiing ta phai
k&t hgp v6i cac phuong trinh bi€u dién méi lién két giita cac phan tif clia co cdu hanh tinh
v6i cdc phan i clia co cau diéu khién (cdc ly hgp ma sat hoidc cic phanh dai).

Céc phuong trinh trén 14p thanh mét hé phuong trinh. Gidi hé phuong trinh d6, ching
ta s& xdc dinh dugc ti s8 truyén.

Nguyén tic chung d€ viét cac phuong trinh lién két:
g Khi hai phan ti dudc ndi v6i nhau thi van tdc géc cia chiing phai bing nhau.
g Khi mot phan tr bi him lai thi vin tdc géc clia né bing khong.
D6i véi hop s6 hanh tinh phiic tap chita n - cd cAu hanh tinh mot diy (n > 2) thi ching
ta s& 1ap dudc n - phuong trinh dong hoc cho tirng cd cAu hanh tinh mot diy. Ngoai ra két
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hdp véi cdc phuong trinh bi€u dién sy lién két giita cdc phan ti cla cdc co cAu hanh tinh
vdi nhau va giita cdc phin ti¥ cla cd ciu hanh tinh véi cdc phan ti diéu khién. Tir do,
chiing ta s& nhian dugc mot hé trinh. Gidi hé phuong trinh d6, ta nhan dudc ti s6 truyén
hop s& hanh tinh phitc tap & mdt tay s6 nhat dinh.

O céc tay s6 khdc nhau, chiing ta sé& 1ap dudc cdc hé phuong trinh khdc nhau.

Ti s6 truyén ctia hop s6 hanh tinh phitc tap & tay s6 thit i ndo dé vin dudc xdc dinh
theo cong thic (5.27).

Khi di tim ti s6 truyén clia hop sd hanh tinh chiing ta phai biét trudc so ring clia cdc
bédnh ring trung tim va banh rdng bao.

Hop s& hanh tinh don gidn dudce goi 1a hop s6 hanh tinh mot cap.

Hop s6 hanh tinh phifc tap c6 n - cd cAu hanh tinh mot day dugc goi 1a hdp s6 hanh
tinh nhiéu c4p.

O hinh 5.10 12 c&u tao nhitng bo phan chinh cda mot hop so tw dong c6 cap.
Phin “Hé thdng diéu khi€n hop s6 tu ddng” di dudc trinh bay & gido trinh "Cau tao 6
t0 “nén § diy ching t6i khong trinh bay nira.

s T | T

o ==

[
?
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1.Cénh bom . 9.Tang trong bi dong .
2.Truc sd cAp hop so . 10.Long ring .

3.Tang tréng cht dong . 11.Banh rang vé tinh .
4.Dia chi dong biing thép . 12.Truc clia banh ring vé tinh .

5.Pbia bi dong . 13. Banh rdng trung tam .
6.Phanh dai trugc . 14;16. Vong ring .

7.Tang trong bi dong . 15.Bdnh ring trung tim .
8.Phanh ddi sau . 17.Truc thit cAp ctia hop s6 .

Hinh 5.10 : C4c bo phan chinh ctia hop s tw dong c6 cap
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CHUONG VI

TRUYEN PONG CAC PANG

I. CONG DUNG, YEU CAU, PHAN LOAL:

1. Cong dung:

Truyén dong cic ding diing d€ truyén mdomen xoin giita cdc truc khong thing hang.
Céc truc nay 1éch nhau mot goc o > 0° va gid tri cda o thudng thay doi.

2. Yéu cau:

a. V&ibatky s6 vong quay nao clia truc cidc ding khong dude phép cé cdc va dap
va dao dong, khong phat sinh ra tai trong dong qua 16n do mémen quén tinh gy nén.

b. Céc truc cdc ding phdi quay déu va khdng xuat hién tdi trong dong.

c. Ngay cd khi géc 1éch o 16n thi hiéu suat truyén dong van phdi bdo ddm 16n.

3. Phéan loai:
a. Theo cong dung, truyén dong cac ding chia ra 4 loai:

9 Loai truyén mdmen xodn tif hop s6 hodc hop phan phdi dé€n cdc ciu chl dong
(gbc a tir 15° +20°).

9 Loai truyén mdmen xoidn dén cdc banh xe chii ddng & cAu din hudng (Cumax t
30°+40°) hoic & hé thong treo ddc 14p (Cmax = 20°).

9 Loai truyén mdmen xoidn dén cdc bd phan dit trén khung (oimaxtit 3°+5°).

9 Loai truyén mdmen xodn dén cdc cum phu (Oupmaxtit 15° +20°).

b. Theo so khép cac ding chia 3 loai:
Loai don (c6 1 khép ndi cdc ding).

Loai kép (c6 2 khép ndi cdc ding).
Loai nhiéu khép cdc ding.

Q Q

c. Theo tinh chat dong hoc cta cac diang chia ra:

g Loaicédc ding khédc toc
g Loaicédc ding dong toc.
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d. Theo két ciu c4c diang chia ra:
g Loai khic t6c gdm loai cting va loai mém.
g Loai dong tdc gdm c6: dong tdc kép, dong tdc cam, ddng tdc bi v6i cdc ranh

phin chia, ddng t&c bi vdi don phin chia.

II. PONG HOC CUA CO CAU CAC PANG:

1. Cd ciu cac ding don:

Khi cin truyén chuyén dong tir truc 1 (cht ddng) sang truc 2 (bi dong) véi géc 1éch
giifa hai truc 1a o > o, bit budc phdi st dung cd ciu cdc ding.

Trén hinh 6.1 13 co cau cdc ding don khéc t6c. Khi cdc truc quay thi chdt chit thap sé
quay liic lic trong gi6i han géc o. B&i vay sé sinh ra sy quay khdong déu cia truc 2 khi truc
1 quay déu. G gido trinh nguyén 1y may da chitng minh mdi quan hé giita @, va @, :

tg @, =tg®,cosa (6.1)
Trong d6: @, va@; la cdc géc quay cua truc chi dong 1 va truc bi dong 2.

Theo (6.1), n€u biét gid tri géc o thi dng véimot gid tri @, ta c6 mot gid tri @, tuong

|/

ung.

02

Hinh 6.1: Co cau cdc ding don.

G hinh (6.2) cho thdy sy thay d8i hiéu s6 géc (¢,-@,) sau nita vong quay clia
truc 1. Ba dudng cong tng véi cdc gbec a=10°, a =20°, o =30°.
T dd thi bi€n thién cla hiéu (@,-@,) ta thd'y sau mdt vong quay cla truc 1 s& c6 hai

1an truc 2 vudt nhanh hon truc 1 va hai 1dn chAm hon truc 1. N&u truc 1 quay déu thi vin
toc géc ®, 12 hing so.
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P1-¢2 [°]
4 a=30°
3 /7 NU .
5 / N =20
1 / =100

1N 90 120 150 180i’ ol
AN /
31 N\ /

4

Hinh 6.2: Su thay d&i hiéu s6 goéc quay giita ¢; va ¢,

D€ biét dugc van tdc géc ®, cha truc 2 thay d6i thé ndo, ta dao ham bi€u thic (6.1):

d
—=COSOL. ———— (6.2)

Chia hai v& (6.2) cho dt va luu ¥:
do do
@, = ! va 2

mW,=
bt 2ot
Ching ta c6:
2
™, cos” o,
= > (6.3)
®, COSQL.COS™ O,

Tix (6.1) chiing ta thay c6 thé thay thé& cos” ¢, bing biéu thic ¢6 @; va a. Binh
phuong 2 v& bi€u thitc (6.1) va qua bién ddi lugng gidc ta coé:

2
5 cos” a
cos (@, =

. . (6.4)
tg @, + cos” a

K&t hop bi€u thiic (6.4) véi (6.3) ta s& c6 mdi quan hé giita ; va oo

Q) cos ol
2= - (6.5)
®, sin” @, +cosa.cos” @,
. cosa o . al
Vi — > > > # const cho nén —= # const, trong khi d6 o, = const,
SIn” @, +Ccos” a.cos” @, ,

bdi vay suy ra m, # const. Nhu' vy co ciu cdc ding don ndy khdong ddm bio dudc sy dong
tdc gilta truc 1 va truc 2, nén dugc goi 1a c¢o cau cdc ding don khdc tdc.
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sz * 1 4 ~ 9 2 ~ ® = A A 9 ~ 2 22
Gi4 tr1 I6n nhat cua ty so —2 dic trung cho sy quay khong déu cua truc 2 s€ tng v4i
Q)
1
gid tri nhd nhat clia miu s& khi ¢@,=0°, 180°, 360°..... (kn). Lic d6 ta c6:

(6.6)

Gid tri nhé nhdt cia—= Gng v6i cdc gid tri:
)
1

@,=90°, 270, ... 2k+1) g , lic d6 ta c6:
®
(—2) min = COS O (6.7)
O,
Tir (6.5) chiing ta 14p dugc bi€u thic (6.8) sau day:

.2 2 2
®, —®, sin” @, +cos” o.cos” @, —cosa

PRV 2 2
®, S, +COS™ A COS™ P,

. @ (Q) o e o P 4
Quan hé clia ty s6 ———=d6i véi géc quay @, ting véi o=10°, o =20°, a0 =30 dugc

0‘)1
trinh bay & hinh (6.3)
OI-02
2
=30°

0,15 s 0=20°
0,10 r/- //OL=10°
0,05 [/ Y

0 30 ~ ™ 150 180 @1

A 60 PO |20~
-0,0 \ '
0,19 \\h
20,15 |

Hinh 6.3: P thi bién thién ctia w,.

82

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

2. Co cau cac ding kép:

1\ \ K
/ / (0]
(Pl M1 3
(0%
2
(1)3(12 ) )
K- 0 o

Hinh 6.4: Co ciu cdc ding kép.

Xét trusng hop chiing ta cin truyén chuyén dong tir truc 1 dén truc 2 thong qua truc
3 va goc léch gitta cdc truc o, >0va ax>0. Cic truc dugc ndi v6i nhau bdi hai khép cdc
ding don khéc toc k; va k,. Truc 1 ¢6 géc quay @1 va van tdc géc o;. Truc 2 ¢6 géc quay
@2 va van tdc géc . Truc 3 ¢6 géc quay @3 va van tdc géc ms.

Gi4 thi€t khi bit ddu chuyén dong, nang chii dong (ndi v6i truc 1) nim trong mit
phing thing ding, n€u chiing ta 4p dung truc ti€p cong thitc (6.1) cho géc quay @; va @s:

tgp = tgps.cosa, (6.9)

N&u khi bit diu chuyén dong, cd hai nang cdc ding ciia truc 3 cling nim trong mot
mit phing nim ngang thi ta khong thé 4p dung cong thic (6.1) &€ tim m&i quan hé giira
@3 VA @a, vi cdng thiic ndy chitng minh cho nang chi ddng nim trong mit phing thing
ding.

Muén 4p dung (6.1) vao khép cdc ding K», ta phdi gid thi€t cd hé thdng di quay di mot

LT . . ’
g6c 5 va ldc do ching ta co6:

T (1
tg(es + E) = tg(p2+ 5).cos o,.

Qua bién ddi tr thanh:

tg@s = tgP3.cosa, . (6.10)
Tu (6.9) va (6.10) chang ta nhan dudc:
cosa, 6.11)

(ge1 =1gP2
cos

A,
Tir bi€u thic (6.1) ta thi'y ngay: Néu o, =a., thi ¢;=0,, tic 1a o =w,. Trudng hgp
nay dudc goi la co ciu cdc ding kép dong toc.
Néua, # o, thi @1#@,, tic 12 1% w, Trudng hdp ndy dude goi 1a cd cdu céc
ding kép khac tdc. Trudng hgp thit nhat 14 mot trong cdc bién phap dé gidi quyét van dé
dong tdc & truyén dong cic ding.
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Hién nay & trén xe c6 2 cdch bd tri co ciu cdc ding kép ddm bio diéu kién dong tdc
o, =a, (Hinh 6.5a va 6.5b)

1 Ki
K0
o 1 Ki
2
N K2 3
Hinh 6.5 a: oy = o Hinh6.5b: a1 =a’,

Phuong 4n a: Truc 1 va truc 3 song song v4i nhau.

Phuong édn b: Truc 1 va truc 3 giao nhau.

Phuong 4n nao lam cho goc 1éch a, (o) gidm 1a cdch bo tri tot. Vi khi o nhd thi su
quay khong déu cia truc cdc ding trung gian 2 s& giam, do d6 tdi trong tdc dung 1én truc
gidm, diéu d6 cho phép ting tudi tho clia cic truc cdc ding.

3. Khép cic diing kép dong tdc:

AB

Hinh 6.6: Khdp cdc ding kép dong toc.
Trén hinh 6.6 12 so d5 khép cdc ding kép dong toc dua trén nguyén ly dong tdc &
(hinh 6.5). € c6 dudc khép cdc ding kép dong tdc ngudi ta da rit ngin truc 2 thanh doan

AB va tdng hop hai nang cdc ding cla truc 3 thinh mot nang cdc ding kép. Ngoai ra phai
thém mot cd cau chinh tAm d€ bdo ddm diéu kién a; = an.
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4. Khép cac ding dong toc loai bi:

a) Pong hoc khép cac ding ddng toc loai bi:

Khép cdc ding ndi giita hai truc va ludn ddm bdo w; = o, dudc goi 1a khép cdc ding
dong tdc. Loai nay thudng ding & cdc xe c6 cau trude vira 1a cdu din huéng vira 1a cau
chu dong.

Nguyén tic cd ban clia né 13 diém truyén luc ludn luén nim trén mit phing phan
gidc clia goéc giao nhau gitra hai truc.

Trén hinh 6.7 1a so @6 dong hoc khép cdc ding loai bi.

Hai truc cdc ding thuc t€ dugc thé hién béi truc 1 va 5, thong qua cd ciu cdc nang
va cdc vién bi ching ti€p xdc vdi nhau tai P (tAm vién bi). Khi truc 1 quay mot géc ¢, thi
truc 5 quay mot géc @, lic d6 di€m P s& chuyén dé&n vi tri méi 12 P;. Piém cudi cda truc 1
12 A sé& k&t noi vdi nang cdc ding. Piém bit ddu clia truc 513 C s& k&t ndi v6i nang cic
dang. Khi tinh todn ta diat: AP, =x, CP; =y.

P1
$
1 W1
NN oL R A .
1/ /A 2 .

Hinh 6.7: Sd dd dong hoc khép cdc ding loai bi.

Tur P; ha dudng vudng géc P1Q xudng mit phang APC. Tir Q ha ti€p cdc dudng
vudng géc QR va QS xudng cdc truc 1 va 5.
TUu cdc tam gidc vudng trén hinh 6.7:
P1QR suy ra P;Q = P;Rsin ;.
P1QS suyra P;Q = P;Ssin ;.
AP/R suy ra PR = xsin 0,
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CP;S suy ra P;S = ysin 0,.

Béi vay
P1Q = x sin ¢, sin 0.
P1Q =y sin ¢; sin 0.
Lo _ _ X.sin@,
Tuc la: sing; = sin@Q;. —— (6.12)
y.sin0,
bidt OP;= z, OA = a, OC = b va 4p dung dinh ly c6sin cho cdc tam gidc AOP; va
COP; ta co:

77 =x"+a’-2ax cos 0.
2> =y + b* -2by cos 05,
Giai hai phuong trinh bac hai trén d€ tim x va y (& ddy chiing ta chi 18y gid tri duong
vix>0vay>0)

X= J_r\/z2 —a’sin’ 0, +a.cos0, (6.13)

y:i\/z2 ~b’sin’ 0, +b.cos, (6.14)
Thay (6.13) va (6.14) vao (6.12) ta c6:
(\/z2 —a’.sin’ 0, +a.cos0,).sin0,
(\/Z2 —b?sin” 0, +b.cosh,)sin6,

Né&u 0, = 0, va a=b thi SInQ - = sin@ =@ = @, tic 12 ®; = ®y, nhu vay diéu kién
dong tdc giita truc 1 va truc’5 dugce thyc hién.

sing, =sin @,

b) Khép cac ding dong tdc loai bi Weiss (Vay x0):

Hinh 6.8: Khép cdc ding dong tdc loai bi Weiss .
1 va 5: Cac truc cdc ding.
2 va 4: Cacranh.

3 va 6: Cac vién bi.
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Truc 1 ndi véi truc 5 bing 4 vién bi 3 va mdt vién bi 6. Cc vién bi 3 chuyén dong
trong cdc rinh cong 2 va 4 nim d6i xding trong truc 1, truc 5 va trong cdc mit phing
vudng géc v6i nhau. Pudng tAm cla cdc rinh 1 vong tron c6 ban kinh bing nhau véi tim
O; va O,. bong thdi doan OO, bing doan O0,. Khi quay, dudng tim cla cdc rinh tao
thanh hai mit cdu, c6 giao tuyé€n 1a n n d6 1a qui dao chuyén dong clia vién bi 3. Do cic
ranh nim d6i xtng trong hai truc, nén khi cdc truc dich chuyén di mot géc thi tAm cic vién
bi ludn nim trén cdc mit phiang phan gidc giita hai truc (ddm bao diéu kién 0, = 0,).

Ngoai ra diéu kién a = b dugc ddm bdo biing vién bi 6 c6 chSt ngang ludn qua dé
dinh vi.

¢) Khép cic ding dong toc loai bi Rzepp (Rozippo):

Loai khép cdc ding nay dudc st dung nhiéu trén xe vi ¢c6 do bén lau va dd tin cay
cao. C4u tao cla né dudc thé hién & hinh 6.9.

Hinh 6.9: Khép cédc ding dong toc loai bi Rzepp.

1. Lo xo. 6. Bi.
2. Chét. 7. Ong long.
3. Chém cau. 8. Miii khia.
4. Chup. 9. Truc.
5. Nang.
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Nang 5 c6 ranh a, mii khia 8 ¢c6 ranh a/, cdc hon bi truyén luc 6 dudc dit vao gifta
hai ranh a va a’ va duogc giit bing dng 16ng 7. Lo xo 1, chdt 2, chdm cau 3, chup 4 1a co
cdu chinh tdm. Truc 9 ldp v6i mii 8 bing then hoa.

Trén hinh 6.10 13 sd dd khdi quédt cda khép cdc ding dong toc Rzepp, chiing ta st
dung né dé khao sat dong hoc clia khdp cic ding nay:

Hinh 6. 10::S6'd6 kh3o sit dong hoc.

Hai truc A va B cdt nhau tao O, géc AOB > 90°, PC va PD 12 hai rinh cda hai nang
A va B ddi xting v6i nhau qua OP.

Do tdc dung ctia co cAu chinh tAm nén P luén ludn nim trén mit phing phan gidc
ctia géc AOB.

Khi ch€ tao, ngudi ta da tinh todn sao cho goc PCO = PDO (a. = ) va OC = OD nén
g6c CPO = DPO.

Ky hiéu Q 12 hinh chi€u ctia P trén mit phing AOB.

Tir Q vé cdc dudng thing QR L OC; QS L OD, sau d6 ndi PR, PS thi ta ciing chiing
minh dugc PR 1L OC va PSL OD, bdi vy géc PRQ va PSQ chinh 1a géc quay cia A va B.
Nhu vay, khép cdc ding nay da thda man dicu kién dong téc a = b va0, = 0,da néi & muc
a. Bdi thé, véi moi thdi di€m hai géc quay cia hai truc ludn ludn biing nhau, titc 12 khép
cdc ding Rzepp di ddm bio dugc su dong tdc cho hai truc A va B.

III. PONG LUC HOC CUA CG CAU CAC PANG:

Xét trudng hgp truc 1 va 2 ndi bdi khép cac ding don khic toc K.
Vin téc gbc cla cdc truc duge ndi bdi khép cdc ding khac toc thay ddi rat nhanh va
lam xuat hién gia t6c goc rat 16n. Gia tdc gdc 16n s& lam xuat hién luc quén tinh 16n. N&u
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ta coi hé thong cdc ding ciing tuyét ddi thi theo phudng trinh ning ludng c6 thé xdc dinh
mOmen quan tinh sinh ra do sy quay khong déu cua truc bi dong.
1 1 M1 K
{J, 1

Vo
J a

02
2

2
Hinh 6.11: So db truyén dong d€ khio sat dong luc clia co cdu cic ding.

Céc mdmen qudn tinh cda cdc chi ti€t gin lién véi truc 1 va truc 2 dugc vé tugng

0,

2, . d(,\) N d a . ~ z k) N
trung boi J; va J,. Chung ta goi d—l va la gia tdc goc cua truc 1 va truc 2.
t

Trén cd s§ cin bing cdc mdmen qudn tinh xuat hién trén truc 1 va truc 2 ching ta

cé:
3 990y 995
dt dt
PE tim dugc gid tri mdémen qudn tinhM;, ta'cin tim tf s§ gia tdc gdc &1 va g, clia truc
1va?2.
Pao ham biéu thic (6.5) theo thdi gian t nhdn dudc:
dow, cosal do,

dt  sin’ @, +cos’o.cos’ @, dt

cosou(2sin@,.cos @, —2cos,.sin@,.cos’ o) do,

o,. .
1 s 2 2 2 2
(sin” @, + cos’ a..cos” @, ) dt
Tic 1a
cosa 2 ZSin(pl.COS(pl.cosoc.sin20L
£2=—5 2 PR R B 2 2 2
sin” @, +cos” a.cos” @, (sin” @, +cos” o.cos” @,)
Thay vao biéu thifc trén hai bi€u thic sau:
J 2 _ TN,
g1= .8, va ®, =(=)
! 30
Chung ta c6:
% cosa . .
J _ mn, 28in@,;.cos@,.cosa.sin” @,
g, (1-— 2 ) =- e 2 2 2,2
sin” @, +cos” @,.cos” a 30 (sin” @, +cos” a.cos” @,)
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K&t hop phuong trinh trén véi biéu thite (6.15) ta ¢ bi€u thitc d€ xdc dinh momen
quén tinh M;:

2sin @,.cos@,.cosa.sin” a 1

mn .,
Mj =1 ()" —— 5 T
300 sin“ @, +cos”@,.cosTa I, 2 2 .2
—=.C0S0L.—COS” O..COS~ ( —sin” @,

1

(6.16)

Ching ta thira nhén:

J1 12 mémen quén tinh cédc chi ti€t quay cia dong cd.

J, 12 momen quén tinh tuong duong véi ddng ning cla xe dang chuyén dong tinh
tién.

Khi tinh todn & trén ching ta da bd qua sai s& hé thdng truc cdc ding va coi khdp la
tuyét doi rin.

Ham s6 M; dat cyc dai khi @, =45°, 135°, ..va tré vé tri s6 0 khi ¢, = 0°, 90°, ...

A

IV. SO VONG QUAY NGUY HIEM CUA TRUC CAC DANG:
Khi ch€ tao truc cdc ding, do sai s6 va viéc cAn bang thi€u chinh x4dc nén khdi lugng
cda truc phan bd khong déu va trong tAm cla né bi 1éch di mot doan 1a e so vdi dudng

tAm cda truc. B&i vy khi truc.quay sé& xud't hién lyc ly tdm tdc dung 1én truc 1am cho truc
c6 do vong y (hinh 6.12). Trong khi d6 truc dang quay nén lam phdt sinh dao dong ngang

cua truc.
P
S
ﬁrljg_hxr_
1

Hinh 6.12: So dd truc khi bi vong.

Khi s& vong quay ctia truc dat d€n mot gia tri nio dé thi nhitng dao dong nay c6 thé
cong hudng véi tan s6 riéng cla hé thong .Khi xdy ra cong hudng thi d6 vong y —> 00, cho
nén truc sé& giy. Gid tri s6 vong quay cia truc khi xdy ra cdng hudng dudc goi 1a sd vong
quay nguy hi€m (hoic 12 s6 vong quay tdi han).

Né&u ky hiéu Py 12 luc quén tinh ly tAm, ta c6:

P; = m(y+e). ®° (6.17)

0] day:

m-khdi lugng clia truc cdc ding.
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-van tdc goc clia truc.
Luc P; s& dugc cAn biing v6i luc dan hdi Py cia truc. Luc Py ty 1& thudn véi do vong y

Ps= cy% (6.18)

Trong do:
E - mdduyn dan hoi khi kéo.
1 - chiéu dai truc cdc ding.
J - mdémen qudn tinh ddc clia tiét dién truc.
C - Hé so phu thudc tinh chat tai trong va loai diém tya:
D3i vdi truc c6 tdi trong phan bd déu trén sudt chiéu dai va cé thé bién dang tu do
trong cic di€ém tua thi c= 384/5.
D&i véi truc khong thé bién dang tu do trong cdc di€ém tya thi c = 384.
Tur diéu kién can bing hé luc suy ra:

EJ
P;=P; © m(y+e)o’ = cyl—3
Do dé:
2
mo’e

= - 6.19

Y="F] ) (6.19)
C.— — Mo
E

. EJ , . ” . .
Néumo’ ~ C— thiy'— oo,nghia la xay ra hi€n tugng cdng huong, khi d6 van toc
1;

géc clia truc dat d€n gid tri nguy hiém o,

0= = CE3J (6.20)
ml

Hoic 13 Iic nay s6 vong quay n dudc goi 13 s6 vong quay nguy hiém ny:
30w, 30 |CEJ
T n \ ml’

(6.21)

¢

P& ting gid tri s6 vong quay nguy hi€m, nhim ting van tdc cyc dai ciia xe, chiing ta
can gidm chiéu dai 1 biing cdch phan truc dai thinh cdc doan cdc ding trung gian va cdc
ding chinh, con truc cdc ding dugc ché tao rdng.

D3&i véi loai truc cdc ding hd nim tu do & cdc gdi tua, chiu dai 1 dugc thira nhan 1a
khodng cdch giita cdc tAm di€ém ctia khép cdc ding.

Khi chon kich thuéc clia truc cdc ding, can tinh d&€n hé s6 du trit theo s6 vong quay
nguy hi€m.

L =12+2 (6.22)

2
O day:
Nmax — SO vONng quay cuc dai clia truc cdc ding ¢ng v6i van tdc 16n nhat clia xe.
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Vi du: Tim n cla truc tron dic ¢6 dudng kinh D dit tu do trong céc gbi do:
nD*
64
G Ry

g g
v=0.78.10°N/m’ (trong ludng riéng cla thép)
E=2,1.10"'"N/m’
C=384/5
Thay céc gid tri trén vao (6.21) ta c6:

D
n, =12.10* = (6.23)

Sau day ching ta s& 1ap bang tinh n, [v/ph] cho mot s6 trudng hgp thudng gip:

Loai diém tua Truc dic ¢ D Truc rdng ¢ D va ¢ d
1 Pittydot ic dié D D24 g2
ity do trong cdc diém | | 4D 12 108 D2+d
tua 12 3 12
2 Ngam J cdc diém tya 275.10° 22 7 s 10° D2 +d2
| ~ 12

Bing 6.1: Cong thifc tinh s6 vong quay nguy hi€m n..

V. TINH TOAN THIET KE TRUYEN PONG CAC PANG:

1. Xic dinh kich thuéc truc theo s& vong quay nguy hi€ém n;:

Trudc hét phdi x4c dinh s& vong quay cuc dai np, clia truc cdc ding tng véi tdc do
16n nhit cla xe:

M= =<9 [y/ph]  (6.24)
i
0] day:
Nemax — SO vONg quay cuc cia dong cd [v/phl.
in, - Ti s6 truyén s& cao nhat ctia hop sd chinh (<1)
i, - Ti s8 truyén s6 cao nhdt ctia hop s6 phu.
Tiép theo x4c dinh s& vong quay nguy hi€m n, clia truc:
ne = (1,2+2) .nmax [v/ph].
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Gia thi€t bé day thanh truc rdng & = 1,85 + 2,5 mm, ching ta s& xac dinh gid tri
dudng kinh D:
Theo bing (6.1) ta ¢6, ddi v6i cdc truc rdng dit ty do trong cdc cdc gbi twra ta c6:

JD? +d?

n = 12.10° 2 (6.25)
Thay d = D - 28 vao (6.25) ta nhan dudc phuong trinh bac hai doi vé6i D:
2 14
n, .l
2D?-48.D+(48°- —L " )=0 (6.26)
1,44.10"

Giai phuong trinh nay ta xdc dinh dugc dudng kinh D.

2. Tinh toan ki€m tra truc cac ding:

Hinh 6.13

Trén hinh 6.13 12 truyén dong cdc ding tir truc 1 sang truc 2 véi géc o > 0 néu coi
cong sud't mat mat & khdp cdc ding K 12 khong dang k€ thi cong suat clia truc 1 12 N, sé&
bing cong suit clia truc 2 12 N.

N1 = Nz = M].(D] = Mz.O)z (626)

N&u K 12 khép cdc ding dong toc thi o1 = 0, = M; =M,

Néu K 1a khép céc ding khdc tc thi o) # m, = M| # M,

Tu (6.26) ta co:

My=m, 2o M 6og
2 =M. —= (6.27)
®, (0)_2)

Q)

min

Q) Q)
= M2 = M2max khi (_2) = (_2
W, @,

(Q)

Theo (6.7) thi: (—2),;, = cCosa
®,

Béi vay:
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Ml
M2max = (628)
cosa

Véi o> 0 thi cosa <1= Momax > M,

Vay néu K 1a khép cdc ding khdc tdc thi truc 2 s& chiu mdémen xoidn 16n hon trudng
hop K 1a khép cdc ding dong toc. Cho nén chiing ta sé tinh todn truc bi dong 2 rng véi
trudng hdp K 1a khép cdc ding khic tdc.

Khi lam viéc truc 2 s& chiu xodn, udn, kéo (hoic nén). Trong d6 Gng sudt xodn la rit
16n so vdi cdc @ng sudt con lai, cho nén chiing ta chi cin tip trung tinh truc theo gid tri

M2max:
Momax = Ml = Memax 'ihl‘ipl (629)
cosa cosQ
Ung sud't xodn cuc dai cla truc cdc ding 1a
M2max Memax 'ihl‘ipl 2
T= = [MN/m“] (6.30)

Wy W .cosa
Trong do:
Wx — Mémen chdng xoin nhd nhit clia truc cdc ding.

_ D%

W, =1.57D%% (6.31)

D- .
Véi S:T: Bé day cua truc cdc ding.

D, d — dudng kinh ngoai va trong cia truc cdc ding.
Gia tri cho phép:
[t] =100+ 300 MN/m’
Gia tri géc xodn 0 cla truc cdc ding 1a:
o 180 M paxdnidp
o G.J.cosa

[°] (6.32)

0 day:
Jx _Mo6 men quén tinh ctia ti€t dién khi xodn.
G — M6 duyn dan hdi khi xodn.
G =80 GN/m’ = 8.10°kG/cm’
G6c 6 cho phép:
[ 01=349° trén mot mét chidu dai cia truc.
Khi tinh theo xodn thi hé s& bén du trit theo gidi han chdy khi dich chuyén 14y
khoang 3+3,5.
Khi xe chuyén dong, do cdu xe dao ddng, nén khodng cdch | giita hai tAm cia hai
khép cdc ding sé thay d6i do sy trudt trong ranh then hoa. Liic nay truc cdc ding sé chiu
luc chiéu truc Q;
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AM, iy Ing g

= . 6.33
Q D, +d M (6.33)

Trong do:

D, va d; — dudng kinh ngoai va trong cla then hoa.

1 - Hé s6 ma sat & cdc then hoa.

Khi boi tron tot: p = 0.04+0.06.

Khi béi tron kém: p=0.11+0.12.
Rinh then hoa & truc cdc ding dugc ki€m tra theo cidt va chén dap. Vi then hoa lip

ghép 16ng nén ng suit cit dudc thira nhan bing:
t<[r]=30 MN/m”.
Ung sui't chén dap dugc thita nhan bing:
Ged < [Gea] = 65MN/m”.

3. Tinh toan chét chit thap:

Trén hinh 6.14 12 so dd lvc tdc dung 1én chdt chit thap.

de
' P
1 (| g
A e -

Hinh 6.14: So dd luc tdc dung 1én chét chif thap.
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Vi Momax >Mj nén luc P dudc tinh theo Mopax
M M, .y d
p= 2 — e (6.34)
2R 2R cosa
Dudi tdc dung cda luc P, tai mit cit nguy hiém A-A s& xudt hién @ng sui't udn va
cit. Ngoai ra trén bé mit clia c6 chdt chif thip con chiu ting suit chén dap.

a. Ung suat uén:
Pl
2W

u

<[ 4] = 350MN/m?

Oy =

W,- md men chdng udn cla mit cit A-A.

b. Ung suit cit

1=—<[1]=170MN/m?.

v

o) day:
S — Dién tich cla ti€t dién mit cit A_A.

c. Ung suat chen dap:
P 2
Gy = FS [6.41=80MN/m

F — 12 dién tich ti€t dién cla c6 chot (F=1.d,).

Trudng hdp c6 6 bi kim boc ngodi phan lam viéc clia c6 chdt thi Iuc Py cho phép 16n
nha't dudc tinh:
1.d,.1
—_— [MN] (6.35)

tga

P< P, = 7800

3 n

lhy
Trong do:
i¢ - s0 thanh lin hay s6 kim trong & bi.
I, d; - chiéu dai 1am viéc va dudng kinh cda thanh lin hay clia kim [cm].
n, - 0 vong quay clia dong cd tng v4i gid tri Memax.

s P
Hé s6 bén du trit k= ?b phdi 16n hon 1.
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4. Tinh toan nang cac diang:

Lyc tdc dung 1én nang cling dudc xdc dinh theo bi€u thic (6.34). Tiét dién nguy
hi€m 13 tai mit cit A-A.

Hinh 6.15: So dd luc tdc dung 1én nang céc ding.
Duéi tdc dung cla luc P, tai ti€t dién A=A sé xuat hién Gng sudt udn va xoin:

a. Ung suat udn:
o =5V—‘es [6,]1=50+80MN/m".

u
u

6] day:
W,- mdmen chdng udn clia ti€t dién tai A-A.
Néu ti€t dién 12 hinh chif nhat thi: (xem hinh 6.15)

W, = bh%/6.
N&u ti€t dién 12 hinh élip:
W, ~ bh¥/10.

(h: dudng kinh dai; b: dudng kinh ngin cua elip).

b. Ung suit xoin:

r= P 111280 160MN/m?.
W

X
0] day:
Wx — mdmen chdng xodn cia ti€t dién tai A-A.
Néu ti€t dién 13 hinh chir nhat thi:
Wx =K .b>h
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K dudc chon theo ty 1€ h/b theo bing sau:

h/b 1 1,5 1,75 2 2,5 3 4
K 0,208 0,231 0,239 0,246 0,258 0,267 0,282

Né&u tiét dién A-A 13 hinh &lip thi:
W ~ .b%h /16.

5. Vat liéu ch€ tao cic chi ti€t truyén dong cic ding:

Truc cdc ding dudc ché tao bing thép ong:

Thép 15A hoic 20, phan then hoa biing thép 30, 40X hoic 45 I'2.

Chét chit thip 1am bing thép: 20X, 13XT, 20XHTP. Hai loai thép diau phdi thim
cacbon, loai sau thAm nito.
Nang cdc ding ché tao bing thép 30X, 40, 45 hoic thép 35 tdi cao tan.
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CHUONG VII

TRUYEN LUC CHINH

I. CONG DUNG, YEU CAU, PHAN LOAI:

1. Cong dung:

Truyén lyc chinh d€ ting momen xoin va d€ ddi hudng truyén mdmen xodn tir
chiéu doc xe thanh chiéu ngang clia cdc nita truc trong trudng hop dong cd dit doc.

1. Yéucau:
gbam bao ti s& truyén can thiét, kich thudc va trong lugng nhd, khodng sang gAm
xe dat yéu cdu tinh ning thdng qua cla xe.
gCo6 hiéu xuat cao khi van t6c géc va nhiét do thay doi.
gbam bio van hanh ém diéu, khong on, c6 tudi tho cao!
2. Phan loai:
a) Duya theo loai truyén Iyc chinh cé cic loai sau:
gLoai banh ring nén (banh ring nén ring thing, banh ring nén ring cong, loai
hipoit).
gLoai bdnh rang tru.
gLoai truc vit.

b) Duya theo sé cip banh ring an khép gom co:

gLoaidon (i, =3 +7)
gLoai kép (i, =5+ 12)

¢) Duya theo sé cap truyén gom cé:

gLoai 1 cap.
gLoai 2 c4p.
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IL. CAC PHUONG AN KET CAU CUA TRUYEN LUC CHINH:

1. Truyén luc chinh loai don:

Truyén lyc chinh loai don thudng 13 1 cip banh ring nén (ring thing hoic ring
xo0dn), hoic mdt cip banh ring hypoit, hodic 1a 1 cip truc vit banh vit d€ ting momen
xodn (tf s& truyén i, >1) va thong qua bd vi sai truyén momen xoidn d&n hai ban truc (nira
truc) cda xe. O trén hinh 7.1 13 cdc loai truyén luc chinh loai don. Uu di€m va nhugc diém

clia tirng loai xin xem lai 8 mon ‘Chi ti€t mdy’.

Hinh 7.1: Truyén lyc chinh loai don
a) Ciapbanhrdng non.
b) Cép bdnh ring hypdit.
¢) Truc vit va banh vit.

2. Truyén hyc chinh loai kép:

Truyén luc chinh loai kép c6 2 cip banh ring (1 cip banh ring nén, 1 cip banh ring
tru).

Tuy theo cdch bo tri 2 cip banh ring ma ngudi ta lai chia truyén luc chinh loai kép
thanh 2 dang: ki€u tip trung va ki€u phan tan.

a) Truyén hyc chinh loai kép ki€u tap trung (hinh 7.2):

GOm 2 cip banh ring 13p rap chung vao mot hop gidm tdc nim & giita cau chii dong.
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gan

Hinh 7.2: Truyén lyc chinh loai kép kiéu tip trung.
a) 2 truc ndm trong mit phing ngang.
b) 2 truc nim trong mit phing thing ditng.

b) Truyén hyc chinh loai kép ki€u phan tan (hinh 7.3):

OO0

Hop gidm tdc
cudi cung

&1
[~ ]

HoOp gidm toc trung tim

Hinh 7.3: Truyén lyc chinh ki€u phan tin loai kép.

Phan chia cip banh ring nén va banh ring tru thanh 2 hop gidm toc:

gHop gidm toc trung tAm dugc goi 1a truyén luc trung uong hay truyén lyc gitra.

gHop gidm tdc thit 2 dit & banh xe chii dong dugc goi 13 truyén luc canh hay truyén
luc cudi cung.

gTruyén lyc cudi cing ¢6 nhiéu dang:

101

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

g0 hinh 7.4 12 mot s& phuong 4n k&t cau truyén luc cudi cung ki€u banh ring tru.

I

e
L .
NV

!

Hinh 7.4: Truyén luc cudi cing ki€u banh ring tru.
a) Banh rang an khdp ngoai.

N
\

/|
N

1K

P

b)

b) Banh rang dn khdép trong.

g Trén hinh 7.5 13 truyén luc cudi ciing ki€u bo banh ring hanh tinh & xe MAZ-500.

1
2

3

A
i

Hinh 7.5: Truyén luc cudi ciing ki€u bd banh ring hanh tinh.
1.VOng rdang.
2.Banh rang hanh tinh.
3.Banh rdng trung tim.
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gNgoai ra mot s6 xe st dung bd banh ring hanh tinh nén cho truyén luc cudi cling
(hinh 7.6)

[
¥l
|

%
ZIN

Hinh 7.6: Truyén lyc cudi ciing ki€u bd banh ring hanh tinh nén.

3. Truyén hyc chinh hai c&p:

Truyén luc chinh hai cap cho phép thay ddi ti s truyén clia truyén luc chinh (ig;#
ip2). Qua d6 cho phép xe cdi thién dudng dic tinh kéo phu hgp véi tirng loai dudng.
Trén hinh 7.7 12 mot trudng hop vé truyén luc chinh hai cdp.

Hinh 7.7: Nguyén ly c4u tao truyén lyc chinh hai cdp .
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ILTHIET KE CA C KiCH THUGC CUA TRUYEN LUC CHINH:

Thiét k€ cdc kich thuSc cda truyén luc chinh bao gdm: tinh todn dudng sinh L, chon

cdc so ring z, Z, tinh toin mdduyn phdp tuyén m, & ddy ring, chon chiéu xoin va géc
X0dn.

Céc budc thi€t k& truyén luc chinh dudc ti€n hanh nhu sau:

1. Chon ti s& truyén iy:

(Xem lai gido trinh “Ly thuy&t 6 t6”).

e N . N g Z A rd LY. Zgo o
2. Can cd vao iy chon z; va z; sao cho ti s6 —> khong khic biét so véi iy.
V4
1

-C6 thé chon z, theo kinh nghiém & bang 7.1.

ip

2,5

3

4

68

Z1

15

12

9

Béng 7.1: Dung dé chon z;.
3. Tinh dudng sinh L theo céng thitc kinh nghiém:
L=143/M, .« 10 (7.1)
Trong do:
L - chiéu dai dudng sinh [mm].
Memax - mdmen xoin cuc dai cia dong co [Nm]

ip - Ty s6 truyén ciia truyén luc chinh.

4. Tinh toan va chon mdéduyn phap tuyén:

Vi cdc bdn kinh vong tron cd sG clia cdc banh ring chi dong va bi dong & ddy la:

Cho nén theo kich thugc hinh hoc clia banh ring ta c6:
m = LcosP

n 2 2
0,5z, +2,

(7.2)
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6] day:
B - goc nghiéng dudng xodn clia ring.
Z1, Z2-s0 ring banh ring chi dong va bi dong clia truyén lyc chinh.

Rei
Il
I'tbi
v
/
1__
| b
1
rehe 12 Rez
\ N2
L

Hinh 7.8: Cac thong s6 hinh hoc ¢lia cip banh ring nén.

5. Thuong chon:

o, = 20° (g6c dn khdp tiét dién phdp tuyén cho xe tai).

B =35"+45"

o = 17 930 hoiic 16° hoic 14° (g6c dn khép ti€t dién phap tuyé&n cho xe du
lich).

6. Xac dinh méduyn phap tuyén & ti€t dién trung binh:

m,, = mn.L _B’Sb (7.3).

0] day:
b-chiéu rong clia ring.
D6i v6i banh ring chi dong:
b=(0,25+0,3).L  cho xe du lich.
b=(0,3+0,4).L cho xe tdi.
D3&i v6i banh ring bi dong ciing chon nhu d6i véi banh ring chd dong hodc ngdn hon
3+4 mm.
Céc thong s6 con lai clia ring nhu: chi€u cao ring cla bdnh ring chi dong (thudng la
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banh ring nhd) va banh ring bi dong (thudng 1a banh ring 16n), chiéu cao dinh ring, chan
ring, hé s6 dang ring va cdc thong s6 khac chiing ta tra trong cdc bang & sdch “Chi tiét
miy”.

Chiéu xodn cda bdnh ring nén dudc chon sao cho dé luc chiéu truc clia banh ring
chii dong hudng tir dinh xudng ddy nén d€ diy banh ring nén chi dong ra khoi banh ring
bi dong (tranh bi ket ring). Mudn vay khi xe chuyén dong ti€n banh ring nén quay theo
chiéu kim ddng hd, n€u ding tir phia dong co hay tir phia ddy 16n clia banh ring nén chi
dong thi chiéu xodn phai 12 xodn trdi (tic 12 ring cang di xa ta cang di vé phia tay trdi).
Nghia 1a chiéu quay va chiéu xodn phai ngudc chiéu nhau.

IV. TINH TOAN TRUYEN LUC CHINH:

Chiing ta xét trudng hgp truyén lyc chinh véi mot cip banh ring nén ring xodn.

1. Phan tich luc tac dung:

Hinh 7.9: Phan tich lyc tdc dung l€n cdp banh rdng nén.

Gia thiét di€m dit luc (diém A) nim trén ban kinh trung binh ry,. Chiing ta s& phan
tich lyc tdc dung tuong hd N giita hai banh ring thanh ba luc thanh phan:

g Luc vong P.
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g Luc chiéu truc Q.

g Luc hudng kinh R.

Trén hinh 7.9: Trong mit phing vudng géc véi dudng xoin cla ring, lyc N phin tich
thanh hai lyc P; va P, (goc giita N va Py 1a o va P,LP,). Lyc P, lai dugc phdn tich thanh
hai Iyc: P va S, trong d6 luc S theo phuong dudng sinh va luc P theo phuong ti€p tuyén véi
vong tron ldn (géc gitta Pva Py 1a f va PL1S).

Gi4 tri cdc lyc thanh phan dugc tinh nhu sau:

p=M (7.4)
T
S = P.tgB (1.5)
P,=Priga= 2% (76)
cosf3

Trong d6 M 1a mémen tinh todn tdc dung 1én banh ring dang xét (xem lai chuong 2).

Py..cos@ ?

Hinh 7.10: Phan tich cdc luc P> va S thanh cdc luc thanh phan.

Trong 3 luc thanh phan trén diy, né€u chiing ta ti€p tuc phan tich S va P, thanh cdc
luc thanh phﬁn theo chiéu x (chiéu doc truc) va theo chiéu y (chiéu hudng kinh) (hinh
7.10)

Sau d6 tdng hop cdc thanh phin nay lai theo chiéu x va y, chiing ta nhan dudgc luc
chiéu truc Q va lyc huéng kinh R:

Q=) X, =P,.sin¢—S.cos¢ (7.7)
R=>"Y,=P,.cos¢+S.sing (7.8)
Thay gid tri P, va S tir (7.5) va (7.6) vao (7.7) va (7.8) va trong trudng hop tong quat

ta cO:

Q= P (tgoc.sin ¢ Fsin B.cos (p) (7.9)
cosf3

107

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM

R =

(tgoc. cos( xsin 3.sin (p) (7.10)
cosf3

Qui dinh chon diu trong biéu thic (7.9) va (7.10) theo bang (7.2)

Chiéu cia M Ring xodn | Luc Q (7.9) | LucR (7.10)
Phai - +
D
wong (+) Trdi + -
N Phai + -
Am(-) Trdi - +

Bing 7.2: Duing d€ chon dau cho (7.9) va (7.10)

a) b)

Hinh 7.11: Qui dinh chiéu xodn clia ring.
a) Xodn phdi.
b) Xodn trdi.

http://www.hcmute.edu.vn

Chiéu xoin clia ring dudc qui dinh & hinh (7.11). Khi nhin vio ddy nhé clia banh
ring nén ring xodn, n€u thi'y dudng ring di khéi ddy nhé (hoiic cang di xa ta) theo chiéu
thuan kim ddng hd goi 13 chiéu xodn phai, theo chiéu ngudc kim ddng ho 13 chiéu xoidn

trai.

Khi nhin vao ddy I6n thd'y banh ring quay theo chiéu thuin kim dong hd 12 mdmen

M duong, chiéu ngugc kim ddng hd 124 mémen M am.

Chiéu duong cta luc chiéu truc 12 huéng vé ddy 16n va clia lyc huéng kinh 1a huéng

vao tam.

Truyén luc chinh & 6t6 dugc tinh todn theo ng sud't udn va ti€p xiic.
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2. Tinh toian ki€m tra @ng suit uén:

P
6,=———<[o,] (7.11)
0.85.bm, .y
0 day:
m;, — mddun phdp tuy€n § ti€t dién trung binh, dudc tinh theo (7.3)
y — hé s8 dang ring dugc tra bing (xem lai mon “Chi ti€t may” ) theo s6
rdng tuong duong.
SO ring tuong duong dudce xdc dinh nhu sau:
D®&i véi banh ring nén chli dong:
Z,

Z . =— "1 (7.12)
d cosQ, cos’ B
D6i véi banh ring nén bi dong:
4
Zyg = 2 (7.13)

2
cos@, cos” B

3. Tinh toan ki€m tra @ng suit ti€p xic:

Ung sudt ti€p xtic duge tinh theo cong thitc clia gido trinh “ Chi tiét mdy ”:

. 2
[ rE i +1) o] 14
beosa y(L—0,5b)i, sin a i

tx

Trong d6:
E =2,15.10° MN/m” — mdduyn dan hdi ciia vat liéu banh ring
y =1,15+1,35 :chon theo gid tri I6n hodc nhd ctia géc xodn B

o - goc an khép.

4. Tinh toan ciap banh riang hypoit:

D3&i véi banh ring hypdit can chid ¥ phan tich luc riéng cho tirng banh ring chii
dong (1) va banh rang bi dong (2).

a. Bdnh rang chu dong:

Ly
J diy: M — momen xodn tdc dung 1én bénh ring [Nm]
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Ip1 — bdn kinh vong tron 1dn trung binh ctia banh ring chi dong.

P . .
Q=— (tgasm(p1+sm[31 COS(PI)

- cosfy
R, = P1 (tgoc cos@ tsin B sin (pl)
cosf
Trong do:
o - goc dn khép ctia banh riang.
B1 - goc nghiéng ring cia banh ring chu dong.
@ - ntra géc dinh ctia banh ring chi dong.
b. Banh rang bi dong:
P,—P cosf,
cosf3,

P . — .
Q, = —L—(tgasin @, Fsin B, cos ;)
cos Py

R, = P1 (tgo.cos @, % sin B, sin@s )
cos By

Trong do:
B> - Gobcnghiéng ring cia banh ring bi dong.
¢2- Nia goc dinh ctia banh ring bi dong.

V.CACBIEN PHAP TANG CUONG PO CUNG VUNG CUA TRUYEN LUC
CHINH:

1. Bénh ring va truc chu dong:

Thudng c6 hai cdch bd tri g&i d3 banh ring nén chi dong: b tri cong xdn (hinh
7.12a) va bd tri hai phia (hinh 7.12b)

Y Y % Y Y
D 2.7 1
N

o
N N N N N
N Hinh 7.12: So dd & d5 truc chd dz)ng.
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Phuong 4n bd tri gb6i d hai phia ¢6 do clng vitng cao nhung cong nghé ché tao vd
clia truyén luc chinh sé& phitc tap. Loai niy thudng diing trong trudng hgp mémen xoin
truyén qua truyén luc chinh qud 16n, c6 kha ning giy bién dang dang ké.

Phuong 4n b tri ki€u cong xon kha phd bi€n & 6t6. Trong trudng hdp nay thudng
diing bac dan thanh lin nén dinh quay vao dé gidm do cong xo6n a, do d6 gidm dudgc
momen udn & diu cong xon (hinh 7.13).

o lsbel Dol

g

O“D D“.

f

Hinh 7.13: Cé4ch bd tri truc chli dong.
a) SJ do6 bi€n dang truc chii dong.
b) B thi bi€n dang.

1; 2: Cac 10 xo.

bé ting do ciing vitng k&t cdu theo chiéu truc, cdc bac dan thanh lin nén dugc 1dp
ghép véi ging ban diu. Thuc chit clia d6 ging ban diu 1a khi diéu chinh & lin khong
nhitng hoan todn khic phuc khodng hd giita cdc vién thanh lin, ma con giy ra su bién
dang dan hdi nido dé trong cdc chi ti€t cia § lan. Ban chit ciia do ging ban diu, thé hién
bing so db (hinh 7.13) thay do bién dang dan hoi biing hai 10 xo 1 va 2. Néu khong c6 do
nén ban dau, quan hé gifta lyc chiéu truc Q va do nén cia 1o xo 1a:
Q=c.f [N]
J day: c- do cing cia 10 xo
f — do bi€n dang cda 10 xo (trén dd thi 12 dudng nét diit)
Né&u dd nén ban dau, luc Q dudc tinh nhu sau:
Q=2cf [N]
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Trén dd thi 1a dudng nét lién OA. Nhu vay khi c6 do ging ban dau, trong ciing 1
gid tri luc chiéu truc Q, sy bi€n dang c6 gidm. Do d6 can phai khic phuc cdc khe hd trong
dau bac dan.

Do ging ban dau c¢6 dnh hudng d€n tudi tho cla truyén lyc chinh, dd ging niy
ting sy in khdép giita cdc banh ring nén duge 6n dinh hon, nhung 1am céc chi ti€t chéng
mon.

2. Banh riang va truc bi dong:

P& ting ty s6 truyén, banh ring bi dong thudng c6 dudng kinh rat 16n so véi banh
ring chii dong. Trong nhiéu két cdu c¢é nhitng di€m twa d€ gidi han sy dich chuyén ciia
banh ring bi dong do lyc nhiéu truc sinh ra (hinh 7.14)

_ i—riﬁj.% !

T el

Hinh 7.14: S6 d6 cdc loai diém tua.

Khi dit diém twa phdi tinh todn sau d6 dé banh ring bi dong dich chuyén qua gigi
han cho phép (0,25 mm) mdi cham vao diém tya.

C6 loai diém tua khong diéu chinh (hinh7.14a) mii bing déng thau va loai diém tua
con ldn (hinh 7.14b) biing cdch thay chot 1 bing buldng.

Céac bac dan dd truc bi dong 1a cdc & thanh lin nén dinh quay vé hai phia, muc dich
dé gidm khodng cdch a, ¢ do d6 gidm dugc mdmen udn, ting dd cling vitng cho truc bi
dong (hinh 7.15).
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\ A /
|
]
A
/ o | '
C i
Hinh 7.15

VI. VAT LIEU CHE TAO TRUYEN LUC CHINH:

D3&i v6i banh ring chiu tdi nhé: dudgc lam bing thép hgp kim crom mingan 20 XGP.
D3&i v6i banh ring chiu tai 16n va truc 1am bing thép hgp kim 20XH2M; 15X.
Vo truyén luc chinh diic bing gang rén K435- 10,K435-12,K435-13.
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CHUONG VIII

VI SAI

I. CONG DUNG, YEU CAU, PHAN LOAI:

1. Cong dung:

Vi sai dit giffa cdc banh xe chli ddong clia mdt cau nhiim bdo ddm cho cdc banh xe
dé quay véi van tdc khac nhau khi xe vong, hodc chuyén dong trén dudng khong bing
phing, hoic c6 su khdc nhau giita bdn kinh lin cla hai bdnh xe, dong thdi phan phdi lai
modmen xodn cho hai nita truc trong cdc trudng hgp néu trén.

Vi sai dit giita cdc cAu chli dong c6 cong dung phan phdi mdmen xoin cho cdc ciu
theo yéu cau thi€t k& nhiim ning cao tinh niing kéo clia xe c6 nhiéu cau.

2. Yéu cau:

g Phan phdi mémen xodn tir ddng cd cho-cdc binh xe hay cdc ciu theo ti 1& cho
trudc, phit hgp v6i mdémen bam ciia banh xe (hay cau xe) vdi mit dudng.

g Pidm bdo s6 vong quay khdc nhau giita cdc banh xe chi dong khi xe quay vong,
hoic xe chuyén dong trén dudng khong bing phing, hodc khi ban kinh lin clia hai
bdnh xe chi dong & ciing mot cau khong bing nhau.

g Kétcau gon

3. Phan loai:
a) Theo cong dung chia thanh 3 loai:
g Visai gilta cdc banh xe.

Vi sai giffta cdc cau.
g Vi sai giita cdc truyén luc canh.

(@]

b) Theo mic dd ty dong chia thanh 3 loai:

g Visai khong c6 ham.
Vi sai ¢c6 him bing tay.
g Visaiham ty dong.

Q

¢) Theo két cau chia thanh:
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Vi sai banh rdng non.

Vi sai banh rdng tru.

Vi sai cam.

Vi sai truc vit.

Vi sai ma sdt thuy luc.

Vi sai ¢6 ti s6 truyén thay doi.
Vi sai ¢6 hanh trinh tu do.

O QO u o u

d) Theo gid tri h¢ s6 ham chia thanh:
g Visai ma sdt trong nhd (ks =0+ 0,2)
g Visaima sdttrong I6n (ks = 0,21 +0,7)
g Visai ham cing (ks > 0,7)

II. PONG HOC VA PONG LUC HOC CUA VI SAI :

Chiing ta xét trudng hop thudng gip dé 1a: Vi sai bdnh ring nén doi xitng (hinh 8.1)

Céc bo phan chinh gom c6:

Vo vi sai 1 gin lién v6i banh ring bi dong 5 cla truyén lyc chinh va ludn cé van tdc
géc nhu nhau. Cdc banh ring hanh tinh 2 ¢6 truc gdn 1én v4 vi sai 1. S& lugng banh ring
hanh tinh phu thudc dd 16n mémen xoin can truyén.

®o No Mo

N

(Dl ‘ " Mvv

R =1,
\ 1 \

tol

Hinh 8.1: So dd vi sai nén dit giita cdc banh xe chii dong.

=]

T~
s [T~ =
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Thuong gip 1a 2 hodc 3, hodc c6 khi la 4 banh ring hanh tinh. Cdc banh ring hanh
tinh quay tr do quanh truc ctia né va ludn dn khép véi cdc banh ring nita truc 3, ddng thdi
cdc banh ring 2 cing quay vdi v4 1. Cdc banh ring 3 ndi ciing vdi cdc nira truc 4.

B&i vay khi cdc bdnh ring 3 quay s€ lam cho cdc banh xe quay theo. Vi cdc banh
ring 2 c6 thé tham gia mot lic 2 chuyén dong nén vi sai 13 c¢d cau hai bac ty do.

1. Pong hoc cua vi sai:

Trong phin ndy chiing ta s& xét mdi quan hé giita sd vong quay (hoic vin tdc géc)
clia ntfa truc bén trdi va bén phai.

Khi xe chuyén ddng thing, mit dudng biing phing, ban kinh lin cta cdc banh xe chd
dong bing nhau thi stic cdn tdc dung 1én hai bdnh xe chi dong bing nhau. Liic ndy bdnh
ring hanh tinh khong quay quanh truc cia né (do tong mémen tic dung 1én truc clia né
bing khong), cho nén cdc banh ring nita truc c6 cling s6 vong quay vdi vo vi sai n,.

n’=n"=n,

n’; o’ —sO vong quay va van toc géc nita truc bén trdi.
n”; ®” — 0 vong quay va van téc géc nlra truc bén phai.
No; W — $O VONE quay va van téc gbe clia vo vi sai.

Khi xe bit ddu quay vong va chuyén dong trén dudng cong, liic nay sitc can tdc dung
1én hai banh xe chii dong khd¢ nhau, cho nén tdng mémen tdc dung l1én truc clia cdc banh
rang hanh tinh khdc khong, b3i vy cdc banh ring hanh tinh sé quay.

Gid thi€t xe quay vong sang trdi thi nia truc bén trdi s€ gidm sd vong quay di mot
lugng 13 An :

Zy
An’ =n, —=
2 7!

Trong do:
n,— s6 vong quay ciia banh ring hanh tinh.
Z,— s0 ring cia bdnh ring hanh tinh.
7’ — $0 ring cla banh ring nia truc bén trdi.
Né&u trude khi quay vong n” = n” = n, thi khi dang quay vong sang trdi s6 vong quay
clia bdn truc bén trdi gidm di con lai la:

, Z
n:no—n272' (8.1)
Liic d6 s6 vong quay clia nira truc bén phdi sé ting l1én la:
Zy
n"=n+n, —= 8.2
27 (8.2)
Cho trudng hop vi sai d6i xting thi Z'= Z" va tir (8.1) va (8.2) suy ra:
n'=n’= 2n, (8.3)
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Nhu vy tdng sd vong quay clia cc nita truc khi xe chay thing cling nhu khi xe quay
vong déu bing hai 1in s& vong quay clia v4 vi sai.

Tir (8.3) ta thdy: n€u ham hoan toan mot nia truc, vi du n’= 0 thi suy ra n” = 2n,. Lic
nay bdnh ring hanh tinh quay xung quanh truc cia né va lan trén banh ring nka truc trdi
dang dung yén.

Trudng hgp thit hai gid thi€t v4 vi sai didng yén, tic 1a n, = 0 thi ta suy ra tir (8.3):
n'= -n" nghia 12 n€u quay banh ring trdi theo mdt chiéu va him v4 vi sai lai thi banh phai
s& quay ngudc chiéu véi sd vong quay bing nhau. Trudng hop nay xay ra trong thuc t€ khi
phanh dot ngdt biing phanh tay (n€u cd cidu phanh nay niim & truc thit cAp clia hdp sd).
Lic nay truc cdc ding dirng lai va din dén vd vi sai ciing dirng lai. Do hai banh xe c6 hé
s6 bam vdi dudng khong bing nhau nén cé thé quay vdi van téc bing nhau, nhung vé hai
huéng ngudgc nhau.

Nhu ching ta di bi€t o= % va két hgp vdi (8.3) ching ta suy ra:

0'+0"=20, (8.4)

2. Pong luc hoc cua vi sai:

0] phan nay ching ta s& khdo st viéc phan bé mdmen dén cdc nita truc khi c6 tinh
dé&n ma sdt & bén trong cd ciu vi sai.
Gij thiét xe dang chuyén dong 6n dinh, chiing ta sé c6 phuong trinh cin bing
momen:
M, = M'+M" (8.5)

M, — momen truyén dé&n v4 vi sai dang xét
M'— mémen truyén dén nita truc bén tréi
M”— mémen truyén dén nita truc bén phai.
Pé tinh dé€n mAt mat trong vi sai do ma sdt giita cdc chi ti€t khi vi sai hoat dong,
ching ta thira nhin mdmen ma sdt M; khi van td¢ géc clia cic truc khdc nhau.
Lic nay gid thi€t xe dang quay vong sang phdi (co'> co") thi cong sud't mat mat do ma
sat N, sé la:

2
Trong trudng hop nay tdng cong suit truyén dén cdc nla truc phai bing cong sudt
truyén d&n v vi sai trir di cong sud't mat mat N, :
N +N”=N,—- N;

N, :Mr(ﬂj (8.6)

Tic la:
Mo+ Mo = Mowo— N, (8.7)
Trong do:
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N’ — cong suit truyén qua nia truc tréi.
N” — cong suit truyén qua nita truc phai.
N,— cong suit truyén qua vo vi sai.

Tir (8.6) dén (8.7) ta c6:

M' o+M".®"= MOO‘)O —Mr(%) (88)
Thay (8.4) va (8.5) vao (8.8) ta co:
M’ =0,5M, - M,) (8.9)
M’ =0,5M, + M,) (8.10)
LAy (8.10) chia cho (8.9) ta dugc:
M'_ M, +M, 8.11)
M' M, -M,

Biéu thitc (8.11) cho thdy ty s6 momen phin bd trén cdc nia truc phu thudc vio
momen ma sdt M, & bén trong vi sai. D& dang thiy ring M” > M’ va sy phan bd lai
momen nay phit hop véi su thay ddi momen cén tic dung Ién hai banh xe trdi va phai. B&i
vi khi xe quay vong sang phdi (nhu gid thuy&t da néu) thi mémen cdn td¢ dung 1én banh
xe bén phdi 16n hon mdmen tdc dung 1€n banh xe bén trai.

Né&u xe quay vong sang trdi thi mdmen cdn tdc dung 1én badnh xe bén phdi s& nhd
hon mOémen cdn tdc dung 1én banh xe bén trdi va ching minh tudng ty nhu trén ta lai cd
M’ <M,

Nhu vay khi tinh todn'cdc nlta truc va cdc banh ring nita truc, ching ta phai 1dy gia
tri momen bing mot nira mémen truyén dén vi sai nhian vgi hé s6 du trit k > 1.

III. ANH HUONG CUA VI SAI PEN TINH CHAT KEO CUA XE:

Tinh chat kéo clia xe dudc thé hién qua téng lyc kéo clia cdc banh xe cht dong. Nhu
ching ta da biét lyc kéo clia cdc banh xe chl dong bi gidi han bdi cdc luc bdm giita cdc
bdnh xe v6i mdt dudng. Nhu vay, cdc lyc bam gilta cdc bdnh xe v§i mit dudng xdc dinh
tinh chat kéo tdi han cta xe.

Trong khi d6, cdc lyc bam v6i mat dudng thay d6i rd rét khi trong hé thong truyén
luc ¢ vi sai hodc khong c6 vi sai. Va néu c6 vi sai thi mitc do hoat dong clia cdc vi sai s&
dnh hudng dén gid tri cdc lyc bam, tic 12 c6 4nh hudng d€n tinh chat kéo cia xe.

Viy trude khi xét d&€n 4nh hudng clia vi sai dén tinh chat kéo clia xe, chiing ta phai
1am quen v6i hai hé s6 sau day dic trung cho mitc dd hoat dong cia vi sai:

1. Hé s6 ham cua vi sai:

khzﬁzM_M (8.12)
M, M"“+M'
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Khi ma sdt bén trong vi sai M; =0 thi k, =0.

Khi ma s4t bén trong ting dan 1én thi gid tri k, cling ting dan 1én va khi M; = M, thi
kp=1, ldc nay vi sai bi ham hoan toan (khong hoat dong dugc).

Nhu vay khi k, nhadn mot gid tri bAt ky trong khodng < 0,1 >, thi gid tri d6 cho thay
mitc dd hoat dong clia vi sai nhiéu hay it.

P& ting kh3 ning bim clia cdc banh xe chi dong, ngudi ta thudng him cdc bo vi sai
lai.

Tuy nhién d€ st dung triét d€ lyc bdm ciia cdc banh xe chli dong v6i mit dudng,
ngay c& khi hé s6 bdm ¢ dudi mdi banh xe rat khdc nhau, ciing khong nha' thi€t phdi him
vi sai hoan toan véi k, = 1.

Tir (8.12) chiing ta c¢6 thé tim dudc gia tri toi vu ciia ky, néu ta thay thé M’, M” biing
cdc gia tri khdc nhau 16n nhit, c6 thé cé dugc trong thuc t&€ do sy khic nhau cla ¢ dudi
mdi banh xe.

Gia thi€t ta c6 loai xe bd tri theo cong thic 4x2, tdi trong 1é€n hai banh xe chi dong
déu bing nhau.

Trong nhiéu trudng hdp mdt trong hai banh xe bi trugt quay (do hé s& badm cida
dudng dudi hai banh xe khdc nhau) va xe khong chuyén dong dude. Gia thi€t mot banh xe
& vi trf clia dudng c6 hé s6 bdm @pax va mot banh xe & vi-tri dudng c6 hé s& bdm @y, Liic
nay goi 0,5Z, 13 phdn luc tdc dung 1én mdt banh xe chli dong & cAu sau va rpy 12 ban kinh
lan cia banh xe ,ta co:

M= O,S.Zz.(pmm.rbx
M” = 0,5.22.(pmax.rbx
Trudng hgp xau nha't 12 khi @max= 0,8 VA @min = 0,1 thay cdc gid tri trén vao (8.12) ta

c6:
05.7,. o) 08-0,
W= 2 rbx((Pmax (Pmm) — 08-0,1 z0,78 (813)
0’5'22 'rbx ((Pmax + P min ) 0’8 + 0’1
Thuc t€ cho thdy véi cdc gid tri ky > 0,78 khong 1am cho tinh chat kéo clia xe Ot
hon.

Thong thudng cdc gid tri Qmax VA Gmin dUGi cdc bdnh xe chénh 1éch nhau khong nhicu
nén k,=0,3+0,5.

N&u ky, cang 16n thi xe sé rat khé diéu khi€n, v xe mon nhanh va khi gip dudng
tron c¢6 thé c¢6 hién tugng xe trugt ngang.

Trong trudng hgp momen ma sat M; ty sinh ra bén trong vi sai khi vi sai [am viéc thi
kn dudc goi 1a hé s6 ty ham.

Trudng hgp n€u mémen ma sit M, sinh ra do c¢d cAu ham vi sai thi k, dugc goi 1a hé
s6 ham cudng biic.

D6i véi vi sai hinh nén hé s6 tu him k, ~ 0,1.

2. Heé sd gai vi sai kg:
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kgla ti s6 gitta momen truyén dé€n bdnh quay chdm va banh quay nhanh:
M"
ko = v (8.14)
Trong do:
M’ — mémen truyén dén banh xe quay nhanh.
M” — moémen truyén d&€n banh xe quay cham.

T (8.12) va (8.14) ta ¢6 mdi quan hé gilta ky va kg:

K = I+k,
£ 1-k,
Nhu vay khi ky, thay d6i tir 0 d&n 1 thi k, sé thay ddi tuong Gng tir 1 dén oo.

(8.15)

3. Anh hudng cia vi sai d&€n tinh chit kéo ciia xe nhiéu cau:

a) Gia thié€t xe c6 n cau chi dong, khong cé vi sai giita cic cau (‘truyén dong
ciing) va cdc vi sai gitra cac banh xe da bi ham cing:

Chang ta ky hiéu: 7y, Z,"°, 7', 25", ..., 2, Zi'” 1a cdc phan luc thazlng ding cia
duong tdc dung 1én banh xe chi dong tudng ¥ng vdi cdc cau 1;2:...nva o1, 01, 0,
@2, .y O, @n’” 12 gid tri hé s6 bdm cla cdc bdnh xe tuong Gng.

Trong trudng hop nay luc kéo & mdi banh xe dat gid tri cuc dai va bing luc bam cla
banh xe d6 véi mit dudng. Lic nay luc kéo gidi han cda xe theo diéu kién bdm sé& 1a:

n
Xeh =2y 0/ 2,9 "+ + 2, 0, + 2,9, = Z(Zi'(Pi""Zi”(Pi”) (8.16)

i=1

b) Xét trudng hop xe c6 n cau chii dong nhu ¢ muc a nhung lic nay vi sai giita
cac banh xe hoat dong tu’ do ( hoan toan khong bi ham):
Gid thi€t ma sdt bén trong cdc vi sai vo cing nhd M, ~ 0 nén ky, coi nhu bing
khong, lic nay vi sai s& phidn b& déu mdmen cho hai banh xe trdi va phdi: My = M;”
Liic nay luc kéo gi6i han clia xe theo diéu kién bdm sé la:

Xgh = Zl(plmin + ZZ(pZmin oot Zn(anin = zzi(pimin (817)
i=l1

Trong do:
71,75, .., 7, - 12 phan luc thrflng ditng ctia dudng 1én cau thit 1;2;..;n
@ 1min> P2mins - Pomin - 12 hé s bam nhd chon tir hai hé s6 bam ctlia banh xe
trdi va phdi clia cau thit 1;2; ..; n.

¢) Xét xe c6 2 cau chit dong (4 x 4), c6 vi sai giita cAc cAu va vi sai giita cic banh
xe déu la loai d6i xitng:
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TAt cd cdc vi sai déu khong bi haim (gid thi€t M, = 0 nén k;, = 0). Liic nay luc kéo
gigi han clia xe theo diéu kién bam sé 1:
Xy =(Z, +Z,)9 0 (8.17)
0] day:
@min — hé s0 bim nhd nhat trong tAt cd cdc hé s6 bam cla cdc banh xe chid dong
v6i mdt dudng.
Nhur vay néu trong hé thong truyén Ivc ¢6 st dung cdc bd vi sai va ching & trang thai
hoat dong tu do (khdng bi him) va n€u hé s6 bam dudi clia cdc banh xe khdc nhau thi tinh
chi't kéo clia xe sé& kém di (tiic 12 tong cdc luc kéo clia cdc banh xe chi dong sé& gidm).

d) Quan hé¢ giita Iuc kéo va hé so ham vi sai:
d1) Truong hgp 1: hé s6 bam duéi 2 banh xe trdi va phdi chénh lénh nhau

khong nhiéu
- D&i véi banh xe quay nhanh:

" 05(M, -M M
x=M_ M, =M) _ M, (1-k,) (8.18)
rbx I‘bx 2rbx
- D&i véi'banh xe quay cham:
" 05(M,+M M
xr= M _0SM,+M,) _ M, (1+k,) (8.19)

I, I, 21,

X X X

Trong do:
X’, X” — Luc kéo clia binh xe quay nhanh va quay cham.
M’, M” — Momen xoin truyén d&én banh xe quay nhanh v quay chim.
Ta thdy X’ va X” 1a ham s6 bat nhit cla ky,. Khi biéu dién trén d6 thi thi:
X+ X7 = % =const. Tai gid triky,=0th1 X* =X" = M,
I'vh 21.Xb
Khi k;, bi€n thién tir 0 d€n 1 thi X’ gidm dan va X” ting din; Phan bén phdi do thi ta
vé dudng chAm chdm vi doan nay bi€u dién céc gi4 tri clia luc kéo vdi ¢ > 0,75 qud 16n.

(hinh 8.2)
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Xl XH
X'+ X"

- Kh

_l Il

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

0.

Hinh 8.2: P thi bi€u dién mdi quan hé ctia X*, X” véi K;, khi hé s6 bam chénh 1éch
nhau khong nhiéu.

d2) Truong hgp 2: Hé s6 bdm dudi hai bdnh xe trdi va phdi chénh I&éch nhau rat
nhiéu (hinh 8.3)

Xl Xn /[
/
/
Ve
/
X'+ X" | )
I
| )/
| /
[
| Id
XH I
!
I
I
Kh
] , |
0 0.5 078 1

Hinh 8.3: Mdi quan hé clia X, X” v6i K, khi hé s6 bam chénh 1éch nhau rit nhiéu.

Theo biéu thic (8.14) ta c6:
M
M o X" I+ky

&M M X 1-ky

Ihx

(8.20)
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Suy ra:

va X’ dugc tinh nhu sau : X'= Zz—z.(pmjn

0] day:
(pmin = 0’ 1, (pmax = 0,75.
Z,— phan lyc thing diing cla dudng 1én cAu sau chi dong.

IV.KET CAU VA TiNH TOAN MOT SO BO VI SAI:

1. Visai diit giita hai banh xe chu dong:

Thudng gip cdc bd vi sai ndy thudc loai d6i xitng. Si dung thong dung hién nay 12 vi
sai bdnh rdng nén, vi sai banh ring try, vi sai cam va vi sai truc vit.

a) Vi sai d6i xitng ki€u banh riing non:
Dba dugc trinh bay &'phan Il clia chuong nay.
b) Vi sai ddi xitng ki€u banh riing tru:

Trén hinh (8.4) 12 vi sai ddi xting ki€u banh rang tru dugc st dung trén xe Tatra 111
ctia cong hoa CZECH.
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Hinh 8.4: Cau tao bo vi sai d6i xting ki€u banh ring tru
C. Cin din (I6ng ring).
1 va 2: Cac banh rang trung tam.
3 va 3": Cdc banh ring hanh tinh.

Qua trinh phat trién vé k&t cdu d€ di d€n mot phuong 4n ddc ddo duge phan tich nhu
sau:

Tir mdt cd cau vi sai khdng d6i xitng ki€u banh ring tru (hinh 8.5a) 1ip thém bédnh
ring hanh tinh 3’ s& thu dugc k&t cAu méi (hinh 8.5b).

Ché tao bdnh ring 3’ v6i bé rong 16n hon va do d6 c6 thé thay banh ring trung tAm
2 dn khép trong thanh dn khdp ngoai (hinh 8.5¢).

Co ciu nay van chua phdi 1a vi sai d6i xitng. N&u md rong dan cin ¢ thinh khung va
14p ghép banh ring 3, 3’ sao cho cdc diém in khép khdng cling nim trén mdt mit phing,
dong thdi bdo ddm diéu kién Z, = Z, va Z3 = Z3’(hinh 8.5d) chiing ta nhan dugc vi sai ddi
xttng ki€u banh ring tru.
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Hinh 8.5: Phan tich qu4 trinh phat trién k&t cAu phuong 4n bd vi sai d6i xitng ki€u banh
rang tru.
a) Vi sai khong d6i xitng dn khép trong 1 can.
b) Vi sai khong ddi xing 4n khép trong 2 can.
¢) Vi sai khong d6i xitng dn khép ngoai.
d) Vi sai déi xing.

¢) Visaicam:
Pé ting ma sdt trong; ning cao kha ning tyw him, ngudi ta di ché tao cc loai vi sai

cam dit huéng kinh va vi sai cam dit  hudng tam. O trén hinh (8.6) 1a vi sai
cam dit huéng tim.
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N1
1
? )
B
= T 90-(B2+2¢)
90—(B1-20)
®
. ¢ o
; Knh
) 0,8
. N2 0.6l
B2 0.4
0,2 o
b) o 204060 P2

Hinh 8.6: Vi sai cam ddt huéng tam.
a) K&t ciu vi sai cam.
b) So dd luc tac dung.
¢) Tam gidc luc.
d) P6 thi mdi quan hé Ky, — Bo.

K&t cau va nguyén 1y 1am viéc nhu sau:
Momen xodn tif banh ring nén bi dong truyén qua vong ngin 1 c6 chita cdc con chay
2. PAu ngoai cla cdc con chay ty 1én mit cam trong clia vé ngoai 3, dau trong ty 1én mit

cam ngoai clia vo trong 4. Hai v4 3 va 4 ndi cling vdi cdc nira truc bing then hoa. Khi xe
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quay vong, cdc con chay trugt trén cdc mit cam, phan phdi dén cdc nita truc nhitng tdc dod
gdc khic nhau. Loai vi sai ndy c6 két cAu don gidn, gon va nhe.

Gia tri hé s6 ham k;, clia vi sai cam phu thudc vao hé s6 ma sét giita cdc con chay véi
cdc mit cam va phu thudc vao géc dinh cam a. Khi o = 35° thi k, = 0,3 ,khi a0 = 6° thi k, =
1

Giad tri trung binh cda ky1a : k,= 0,4+ 0,5.

S0 @6 cdc luc tdc dung 1én cic con chay dudc bi€u dién & hinh 8.6b:

N, N2, R 1a cédc hgp luc tdc dung 1€n con chay tir phia vo ngoai, v trong va vong
ngin. Gid tri ¢ 1a géc ma sat.

Tu tam gidc lyc (hinh 8.6¢) ta c6:

N, N

sinl90° (3, + 29)] s’ — (B, ~2¢)] 7"

Suy ra:
cos(B, —2¢)
: COS(B2 +2(p)
Momen & v trong (Gng véi banh xe quay chdm hoidc ding)
M” = Npsin(B2 + @).1p
Momen & v ngoai (dng v4i banh xe quay nhanh)
M’ = Nysin(B; - @).1;
Heé s6 ham vi sai k;, dudc tinh:
_M"-M' _ N sin(By +@)ry —N(5infy —@)ny
M"+M"  Njsin(By +@)ry + Ny (sin By — )y
_ cos(By —2¢)sin(B + @)y —cos(By +2)(sin B; — @)1y
cos(By —2¢)sin(B; +@)ry +cos(B, + 2¢)(sin By — @)1y
Khi ¢ = 6% r; = 21y, quan hé giita hé s6 him k;, va géc B, dudc biéu thi & hinh 8.6d.
Gi4 tri cuc ti€u ctia ky 12 0,3 khi By =25° + 30°
Tir bi€u thitc (8.22) ta tha'y néu By =¢ thi k, = 1, tiic 13 vi sai hoan toan bi him cing.
Ung sudt ti€p ciia con chay va vé cam khi xe chuyé&n dong thing 1a:

T, = 0,418\/N1E (Li i) <[1]

1

N, =N

kp

(8.22)

P P2 (8.23)
E
1, =0,418 N, (iiijs[r]
L {p Py

o) day:
7, — Ung sudt ti€p giita con chay va vé cam ngoai.
7, — Ung sudt ti€p giita con chay va vd cam trong.
E — M0 dun dan hdi.
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p1,p2 — Céc ban kinh cong clia con chay § cic ti€p di€m. Néu tAm dudng
cong & hai bén ti€p diém 14y diu (+) ,néu tAim & mot bén 18y didu (-).
[t]=2,5 +3 MN/,,.2
1 - chiéu dai ti€p xiic giita con chay va cdc cam.

d) Visai truc vit:

Hinh 8.7: Vi sai truc vit
1;5: Cac banh vit.
2;3; 4 : Cac truc vit hanh tinh.

Hai banh vit nda truc 1 va 5 dn khdp véi cdc truc vit hanh tinh 2 va 4. Céc truc vit
hanh tinh nay lai dn khép véi tryuc vit hanh tinh 3. Tuong quan dong hoc gilra 2 nia truc

dudc thyc hién qua 5 truc vit tao thanh 4 cip dn khdp theo thit tu. P& vi sai c6 kha ning
him cin thi€t nhung khong c6 hién tugng ty ham, thi géc nghiéng B clia dudng xoin truc
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vit phdi 16n hon géc ma sdt rat nhiéu. Thudng chon B = 20° + 30 . Loai vi sai nay c6 két
cdu phitc tap hon vi sai cam. Mdmen phan phdi giita 2 truc thong qua 4 cdp hanh tinh:
M’ =M”.n1.n2.n3.N4 (8.24)

N1;N2;M3; N4 — hi€u sudt truyén dong theo thi tu cua ting cdp truc vit, binh
vit.

Hé s& ham k;, dugc tinh:

k. = M -M _l=-nm,mym,
= — =
M +M  1+n.m,nm,

(8.25)

Do nhdt clia dau bdi tron c6 dnh hudng d&€n hé s6 hdm theo ty 1& thuin.

2. Vi sai diit giita cac cAu chi dong:

Vi sai giita cdc cAdu ding d€ phan phdi mémen truyén dén cic cau.

Thong thudng gid tri mdmen phan phdi dén cau tru6c va sau ( ddi v6i xe hai cau) ti
1é v6i trong lugng bam ciia cdc cau.

Né&u ta ky hiéu M, M3 13 cdc momen phan phdi tir vi sai ra cdc cAu tuong ng thi ta

CO:
1
M, = Zl.(p.rbx.i—
"1 (8.26)
M, =2Z,¢r,.—
L

St dung loai vi sai nay c6 thé gidm dugc tac hai cia mdmen phu trong truyén lyc
hoidc néu véi loai vi sai ¢ ma sdt trong nhé thi c6 thé khic phuc dugc 4nh hudng nay. Do
d6 cdc chi ti€t clia hé thong truyén lyc 6td nhiéu cau khong bi qua tdi.

Trong vi sai loai d6i xitng, mdmen truyén d&€n v4 vi sai duge chia déu lam d6i néu
ta bé qua ma sat trong cd ciu vi sai. Vi sai loai d6i xting dugc dit gifta cdc cAu chli dong
chiu tdi gin biing nhau.

Trong vi sai loai khdng ddi xitng mdmen truyén dén vd vi sai chia ra cic cau khong
déu nhau ma theo mot ty s nhit dinh thudng 1a ty 1& véi trong lugng bam cla cdc cau chi
dong.
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Xe Ural — 375 ki€u (6 x 6) c¢6 cdch bo tri cdc bo vi sai giita cdc cAu mot cach hop 1y
nhu & hinh 8.8, nhim dat dudc hiéu qua tin dung Ivc bAm (mémen xoidn phan bd dén tirng
cau t 1& thuan v6i phan lyc thing ding Z).

Vi sai
MK —ss o Vi sai
S g
Msac o
Mg Ms
7T /G /.S

Hinh 8.8: S0 dd bd tri cdc bd vi sai gifta cdc cdu clia xe Ural — 375.
T. CAu truéc, G. Cau giita, S. CAu sau
M. Momen xodn; Z. Phan lyc thing ding.

Bo vi sai dit giita cAu trudc va hai cAu phia sau c6 két cAu kiéu khong ddi xing banh
ring hinh tru. B9 vi sai nay dit trong hop phan phdi (hinh 8.9).
Mk

oo T o L
L

Hinh 8.9: Nguyén 1y cAu tao bo vi sai khong ddi xitng ki€u banh ring tru dit giita ciu
truSc va hai cau phia sau xe Ural - 375.

V. VAT LIEU CHE TAO CAC CHI TIET CUA VI SAI:

130

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

Vo vi sai ch€ tao bing gang rén hodc thép 40. Thit thap vi sai ch€ tao bing thép hop
kim nhan hiéu 12XHA, 18XH, 30XH c6 nhiét luyén.

Véi loai vi sai cam: vanh giita va phan cam ché€ tao biing thép xémingtit 18HBA véi
do cting bé mit HRC 60 — 65. Con chay ché€ tao bing thép UX — 15, dd cting HRC 60-65.

D6i v6i vi sai truc vit: truc vit ch€ tao bing thép 12X2H4A. xémingtit & dd siu
0,8+1,2mm, do cing bé mit HRC 58 — 52, trong 161 HRC 30 — 42.
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CHUONG IX

TRUYEN PONG PEN CA C BANH XE CHU PONG

I. CONG DUNG, YEU CAU, PHAN LOAI:

1. Cong dung:

Diing dé€ truyén momen xodn tir truyén luc chinh dén cdc banh xe chi dong. Néu
ciu cht dong 1a loai cdu lién (di kém v&i hé thdng treo phu thudc) thi truyén dong dén
cdc banh xe nhd cdc nita truc. Néu cdu chi dong 1a ciu rdi (di kém véi hé thdng treo doc
14p) hodc truyén mémen dé&n cdc banh din huéng 1a banh chid dong thi c6 thém khép cdc
ding dong toc.

2. Yéu cau:

g  Véi bat ky loai hé thdng treo ndo, truyén dong dén'cdc banh xe chi dong phai
ddm bio truyén k&€t mémen xoin.

g Khi truyén momen xodn, vin t&c 'g6c clia cdc banh xe chli dong hoic banh xe
din huéng vira 12 chti dong déu khdng thay doi.

3. Phan loai:

a) Theo k&t ciu cia cau chia ra 2 loai:

+ CAulién.

+ Cauroi.

b) Theo miic dd chiu luc huwéng kinh va hyc chiéu truc chia ra 4 loai:

+ Loai ntta truc khong gidm tai ( Hinh 9.1-a). G loai nay bac dan trong va ngoai
déu dit tryc ti€p 1én nira truc. Lic ndy nifa truc chiu toan bd cic lyc, cidc phdn luc tir
phia dudng va lyc vong ctia banh ring chiu.

Loai nita truc khong gidm tdi & cdc xe hién dai khong dung.
+ Loai ntfa truc gidm tdi mot nia (Hinh 9.1-b). 3 loai nay bac dan trong dit trén
v vi sai, con bac dan ngoai dit ngay trén nlra truc.

+ Loai nita truc gidm t3i ba phan tu (hinh 9.1-c). o) loai nay bac dan trong dit 1&€n

v4 vi sai, con bac dan ngoai dit trén v4 cau va 1dng vio trong moayd clia banh xe.

+ Loai ntfa truc gidm tai hoan toan (Hinh 9.1-d). O loai nay bac dan trong dit 1&€n

vé vi sai, con & bén ngoai gdm c6 hai bac dan dit gdn nhau (c6 thé 12 mot bac dan con,
mot bac dan ciu). Chiing dugc dit 1én dim ciu va 16ng vao trong moayd clia banh xe.
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a) Y
j mGe
Ri
| b
N =
I Yi _5 R —kg
X | Xir B/2
Zi Za
Y
b) l mG
he
Ri R
I Tox b }_’[_u a
o/ | Jm
[ -O_L »—[_ﬂ R"
> Y 9‘ Ri 1\J Y>
X | Xip B/2 B2
7 71 V4

Hinh 9.1: So dd cdc loai nita truc va cdc luc tic dung.

a) Ntra truc khong giam tai.
b) Nita truc gidm tdi mot nia.
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Y
mQGe
) l
C C hg
R
| T'bx : b a ’_/L_‘L a s
o/ v
() ) L [¢
[ 1 R"
- Yg} R Y2 ;
Xik Xip B2 B2
Z 7 7>
Y
mG:
d) l
In Ry
I Tbx
O [Q]EV] m/tf_ IT—I
) ) Ll’ 14
R" |
Xjk Xip B/2
Z:

Hinh 9.1: So dd céc loai nifa truc va céc luc tic dung.
¢) Nira truc gidm tdi ba phin tu.
d) Nta truc gidm tai hoan toan.
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IL TINH TOAN NUA TRUC THEO PO BEN:

1. Xéc dinh cic luc tdc dung 1én mi¥a truc:

Pé tinh todn cdc nita truc, tru6c hét phai xdc dinh do 16n cda cdc luc tdc dung 1én
nta truc. Tuy theo titng truong hgp, cdc nia truc ¢ thé chiu toan bo hay mot phin lyc tic
dung 1&n cdc banh xe clia cAu chd dong.

SG dd cdc Ivc tic dung Ién cAu sau chi dong & trén hinh 9.2 . Y nghia cdc ky hiéu trén
hinh v€ nhu sau:

Z1, Z, — Phin lyc thing ditng tic dung 1&én banh xe trdi va phai.

Y1,Y, — Phidn lyc ngang tic dung 1é€n banh xe trdi va phai.

X1, X3 — Phdn lyc cda luc vong truyén qua cdc banh xe chd dong. Luc X; X, sé& thay
d6i chiéu phu thudc vao banh xe dang chiu lyc kéo hay Iyc phanh ( Xy hay X,). lvc X=
Xmax Ung vdi lic xe chay thing.

m,G, — Luc thing ding tic dung Ién cau sau.

Y
Iszz
hg
] /J—\\ F‘ ‘
E ) I o
gbx ﬁﬁ_/ 1 gbx ‘
Tox B/2
B B — _ﬁ |
Z1 I IZz X1 = X2

Hinh 9.2: So dd céc luc tdc dung 1én ciu sau chii dong
G, — phan trong lugng ciia xe tdc dung 1én cdu sau khi xe difng yén trén mit phing
nim ngang.
m, — hé s6 thay d6i trong lugng tic dung 1én cAu sau phu thudc vao diéu kién
chuyén dong.

+ Trudng hdp dang truyén luc kéo: my = my, va c6 thé 14y theo gid tri trung binh
sau:

g Choxedulich:my=1,2+1,4
g Choxetdi:my=1,1+1,2
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+ Trudng hgp xe dang phanh: m, = my, va c6 thé 14y theo gid tri trung binh sau :
g Cho xe du lich: my, = 0,8 + 0,85
g Choxe tdi: my, = 0,9 + 0,95
Y — Luc quén tinh phét sinh khi xe chuyén dong trén dudng nghiéng hoic dang quay
vong. Luc nay dit & do cao cla trong tim xe. 0] trang thdi cAn bing ta c6:
Y=Y +Y>
Ngoai cdc luc k€ trén, nira truc con chiu udn bdi luc sinh ra do ma phanh ép 1én
trong phanh. Khi luc ép § trong phanh bén trdi va bén phdi khong déu nhau sé& sinh ra luc
phu 1am ting thém (hodc gidm) mdmen udn phu 1én nita truc. Khi tinh todn ta bd qua luc
nay vi gid tri nhd.
B — chiéu rong co s& clia xe (m)
2vx — trong lugng cua banh xe (N)
hg - chiéu cao cta trong tam xe (m)
Iox — ban kinh b4anh xe c6 tinh cd dd bi€n dang (m)
Khi xe chuyén dong trén dudng thing, mit dudng khong nghiéng va vdi gid thiét
hang hod trén xe chit déu c4 bén trdi va phdi, ta cé:
m,G,
2
Khi xe chuyén dong trén dudng cong hoiic mat dudng nghiéng, 1ap tic xuat hién luc
Y va ldc nay Z; # Z,. Theo hinh 9.2, n€u viét phuong trinh cAn biing mdémen tai F va E ta

Z,=7,= 9.1)

ch:
Z, = ml_GZ_,.Y_g
2 B 9.2)
m,G, h,
Z, = Y-
2 B

Ntra truc bén trdi tai E’ chi chiu luc: Zj =7 - g«
Ntra truc bén phéi tai F’ chi chiu luc: Zy = Z; - gpx
Trong do:
B — chiéu rong co s& clia xe. N&€u banh xe 1a banh d6i & 1 bén thi B sé 1a
khodng cach gitta hai banh xe ngoai.
P& ting dy trit bén c6 thé tinh gin ding:

Lw=2y; Lu="7, (9.3)
7, dat gid tri cuc dai khi Y dat gid tri Ymax, ttc 1a khi xe bi trugt ngang:
Yimax = m2Go9 94)

Trong do:
@1 — hé sd bam ngang giita 16p va dudng, c6 thé 14y ¢; = 1 khi tinh todn
Thay (9.4) vao (9.2) ta c6:
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7, = MG (1+ 2. j

2 B
oh 9.5)
Z2 _ m22G2 (1_ E(pl j

Khi xuat hién lyc Y, dic biét khi Y = Y., (xe trudt ngang) thi cdc banh xe khdng
thé truyén dudc lyc vong X 16n. Su phian bd lai trong lugng xe 1én cdc cdu theo hé s&
my#1 s€ xdy ra khi cdc banh xe ¢6 luc vong khd 16n. Cho nén khi Y — Y. chiing ta ¢6
thé thira nhan m, =1 dé tinh Z; va Zy:

2h
Z1 = G2 (14— g(le

2 B
(9.6)
Zz = G2 1- 2hgq)1
2 B
Céc luc Yy, Y, ti 1& thuin v6i Z;, Z; va phu thudc vao hé s6 bim ngang ;.
Y, =7, ¢, =——"L| 1+ ==
1 1Py ) ( B
oh 9.7)
G, 0 0,
Y.=Z @ =—2 "1|1-_8
3 2 Py > [ B J

Cac luc vong X, X; chi dat gid tri cuc dai khi Y= 0. Céc luc vong X, X, dat gid tri
Ximaxs Xomax khi cAu dang truyén luc kéo hoic dang phanh.
Khi dang truyén luc kéo ta c6:

_ _ Memax.ih 'iO 98
Xikmax = X2kmax — i ( . )
bx
Khi dang truyén luc phanh:
m, -G, 0
lemax = X2pmax = % (99)

Cic gid tri Ximax § (9.8) va (9.9) dugc tinh trong trudng hdp xe chuyén dong thing va
trong lugng phan bd déu trén 2 banh xe.

Ung sud't cuc dai trong cdc nia truc cda cdu chi dong sinh ra do cdc lyc vong trén
cdc banh xe khi truyén luc kéo hoic khi phanh.

Khi phanh xe cdc phdn lyc X, va X, rdt 16n. Khi phanh dot ngdt banh xe ¢6 thé bi
si€t citng va trugt 18t trén dudng (ltc ndy hé s bam doc ¢ c6 thé coi gan bing 1). Khi
truyén luc kéo, cd khi truyén § s6 truyén thap nhat clia hdp s chinh va phu lue Xy va X
van nhé hon X, va Xo,. Khi tinh nita truc khi phanh chi tinh v6i X, Xa, Zi, Zo,
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Sau cling ng suit trong nifa truc sé ting 1én khi xe di qua cdc & ga va khi mit dudng
16i, 16m khong bing phing. Khi d6 Z,, Z, sé& dat gia tri Zimax, Z2.max-

Nhu vay, khi xe chuyén dong, cdc nta truc, dim ciu va vd cdu c6 thé gip 1 trong 3
ch& dd tdi trong dic biét sau. P6 14 co s& d€ tinh todn cdc nira truc, dAim cau va vé ciu:

a/ Truong hop 1: Xi=Ximax ; Y=0, Z,=7,.

Khi truyén lyc kéo cyc dai:
X _ X _ MemaxihiO
1~ 2 =

T vy, =0 (9.10)

m,, G,

Z,=7,=

Khi dang phanh véi lyc phanh cuc dai:
mZpGZ(P

X, =X, = 5

Yi=Y2=0 (9.11)

@ - hé s6 bam doc : ¢ ~0,7+0,8

i, — ti s6 truyén clia-hdp s&

Néu xe chi ¢6 hop s6 chinh thi: iy = iy

NE&u xe vira ¢ hdp s6 chinh vira ¢6 hdp s6 phuy thi ip = ipi. ipi

b/ Truong hgp 2 :
Xi=0, Y=Ymax =m2Gr@1;  Z;# 7, (xe bi trugt ngang )

X1= X2 = O
2h
Zl = G2 (1+ £ Pt J
2 B
(9.12)
Z, = G22 (l— 2h§(P1 J
2h
Y1 G22(P1 [14— E(pl j
oh (9.13)
Y, = G22q" (1 ;cpl J
6] day:
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@1 — hé s6 bam ngang, c6 thé 13y ¢, ~ 1
m; =1 khi xe bi trudgt ngang.

¢/ Truong hop 3:
Xi=0, Y=0, Z; = Zimax
Xi=X,=0
Y=Y>=0
Zlmax =ZZmax zkﬁ% (914)
Trong do:

kq — hé s6 dong khi xe chuyén dong trén dudng 16i 16m va xe bi x6¢ manh
g Vi xe dulich va xe buyt: kg~ 2
g Véixe tai: kg=3+4
Tat cd cdc lyc dd néu & trén sé giy ra (ing suit udn, xodn, nén, va cit trong cic nita
truc. Nhung vi ¢ng sudt nén va cit kha nhé nén chiing ta bé qua khi tinh todn.

2. Tinh toan m¥a truc giam tdi mot nia:

So db ntra truc gidm tdi mot nira & hinh 9.1~ b
a/ Tru’b’ng h(fp 1: Xi = Ximax; Y= O; 21222
Mbémen udn.do X; X, gy nén trong mit phing ngang:
Myx 1 =Mux2 = X;b = Xob
Momen xodn do X;, X, gdy nén:
My | =My 2 = Xirpx = Xolbx
N&u dit gitta bén ngoai nita truc va v4 cau khong phai 1 ma 1a 2 bac dan canh nhau
thi khodng cdch b s& 14y dé&n giita § bi ngoai.
Moémen u6n do Z; Z, giy 1én trong mit phing thing ding.
Myz1 =Myz2=Z1b =7Z5b
# Khi truyén luc kéo cuc dai:
+Ung sud't udn tai ti€t dién dit bac dan ngoai véi tic dung ddng thdi cdc luc X, va
7, (tuong ty nhu vay cho ntra truc bén phai)

\/Mzuxl + M2u21 b\])<l2 +221 b\lxzz +222 (9 15)
c, = = = .

" W, 01d>  01d°

Trong do:
d — dudng kinh clia nira truc tai ti€t dién tinh [m]
X1, Xa, Z4, Z5 tinh bing MN
Thay céc gid tri X, Xy, Z1, Z tif (9.10) vao biéu thic trén ta c6 :
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2

b > (M. i 5

S FERTLUELCEY {—j [MN/m’] (9.16)
0,2d3\/ e I,

+ Ung suit tdng hop cd udn va xodn la:

M 1 2 2 2
(S :01313 = \/Muxl +M,,, +M,," =

0,1d*
b M, i) (M)
— m G 2+ emax_h + emax_h~ o
o G o Ml | M

X

X

[MN/m?]  (9.17)

D0oi v6i nilta truc bén phdi ciing tinh tuong ty nhu nira truc bén trdi
s Khi truyén luc phanh cuc dai:
Ung suét udn dugc xdc dinh theo phuong trinh (9.15). Thay cdc gid tri tit (9.11) vao
(9.15) ta co:
_ bm,, G,

o =
*0,2d°

2

1+¢ [MN/m’] (9.18)

b/ Truong hgp 2 :

Xi=0;Y = Yiax = myG@; (xe bi trugt ngang; my = 1; @1 ~ 1)

Lic nay nira truc chiu udn, nén va kéo. Nhung vi (tng sudt nén, kéo tuong ddi nho,
nén khi tinh todn ta béd qua:'Nira truc bén phai sé& chiu tdng s6 hai mdmen udn sinh ra do
luc Z», Y. Nita truc bén trdi sé chiu hiéu s6 hai mdmen udn sinh ra do Z; va Y,

Mul = Y]I‘bx - Zlb (919)
Muz = Y]I‘bx + Zzb (920)
Trong do:
M, — MOmen udn clia nira truc bén trdi tai vi tri diit bac dan ngoai.
M, — Mdmen udn ciia nita truc bén phai tai vi tri dit bac dan ngoai.
Thay cdc gid tri Y1, Ya, Z1, Z, tif cdc biéu thitc (9.12) va (9.13) vao (9.19) va (9.20).

Sau d6 1ap ti s&' M., dé tim xem My; > My, hay My < My,
u2
Né&u M, > My, thi nita truc sé tinh todn theo My;. Ngudc lai n€u My; < My, thi nita
truc s€ tinh theo M.
M, _ B+2h,o, Py Ty -b
M,, B B-2h,¢, o, +b

Vigp;= 1 nén:
M, _ B+2h, 1, -b
M,, B-2h, 1, +b
Trong thyc t€ b rdt nhd so v6i rpy va he. B&i vy dé dang thdy ring:

140

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

M
tL>1=> M, >M

u?
Cho nén & truong hgp nay ta tinh theo M,;:

u?2

o My Yin —Zb_ Z,(o,r,, —b)
YW, 0,1d’ 0,1d’ MNmD  (921)
m .
__G 1+ 2, ¢, (p,r,, —b)
0,2d° B e
¢/ Truong hgp 3:

Xi=0;Y=0;7Zi=Zimax = kﬁ%

Lic nay cdc ntra truc chi chiu udn:

G
My =My =Zimax.b = kd sz (9.22)
Ung sud't udn tai ti€t dién dat bac dan ngoai:
M, G,b
c,=—4 =k, —2—  [MN/m’] (9.23)
01d®> ¢ 0,2d’

3. Tinh toan nia truc giam tai ba phan tu:

S0 db ntra truc gidm tdi ba phan tu & (hinh 9.1 — ¢)
Trudng hdp nay ti€t dién nguy hi€m cla nia truc & ddu ngoai gin v4i moayd banh
xe. Khodng cich tir ti€t dién nay d&€n di€m dit phan lyc Ry, R, clia bac dan trong 12 c.

a/ Truong hop 1: Xi=Ximax ; Y=0:Y,=0,Z, =7,

Lic nay cédc lyc tdc dung 1€n banh xe bén trdi va phai la nhu nhau, nén chiing ta chi
can tinh todn cho nia truc bén trai.

% Khi truyén luc kéo cuc dai:

Moémen udn tai ti€t dién nguy hi€m bén trai My, do R; gdy nén. Vay truéc hét phai
tinh R;. Luc R; dudc tinh nhd diéu kién cAn bing mdomen tai vi tri dit bac dan ngoai:

Ra=4X’+Z’b=>R, =g\/xl2 +7,° [MN]

M, =R.c= be X +z?
a

Ung sudt uén tai ti€t dién nguy hiém:
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Mul bc 2 2
c, = 01d’ = 01d’a VX, +7Z, (9.24)
Thay cédc gid tri X;, X2 & (9.10) vao (9.24) ta c6:

. . 2
be \/(Memaxlhlo ) +(m2kG2)2 [MN/mZ] (925)

c, = 3
0,2d"a I,

Tai tiét dién nguy hi€m vira chiu #ng suat udn vira chiu ng suit xoin, nén ng suit
tdng hop oy, & 12:

M, \/Mu12 +Mk12 _ \/(Rlc)z +(Xlkrbx )2
Own = 3 3 - 3
0,1d 0,1d 0,1d
Thay cac gia tri X;,Z; 6 (9.10) vao biéu thdc tinh oy, ta ¢ :

.. \2 .. 2
be \/(mzkgz)z{w) {u) MNY (9.26)

Cp = —
" 02d°a I, be

% Khi truyén luc phanh cuc dai:
Ung suit udn lic ndy vin dugc tinh theo cong thitc (9.24), nhung X, va Z; dudc thay
biing cdc gid tri tinh theo biéu thic (9.11):
_bem, G,

. =— 272 f+¢° MN/m> 9.27
= 0nd% Ji+o [ ] (9.27)

X

b/ Truong hgp 2:

Xi=0;Y = Yiax = m2Ga@y; Z1 # Z; (xe bi trugt ngang ; mp = 1; ¢ = 1)

Liic ndy mdmen udn tai ti€t dién nguy hiém bén trdi do R; gy nén, con bén phdi do
R, giy nén. D€ quyét dinh cdc nia truc tinh todn theo R; hay R,, chiing ta phdi xdc dinh
dudc R; > R; hay R| < Ry, R; dugc x4c dinh nhd diéu kién cdn biing momen tai vi tri dit
bac dan ngoai bén trai:

Yr, —7ZDb
Rla = erbx _Zlb = R1 — _I'bx 717
a
Tuong tu nhu vay cho bén phai:
Y,r, +7Z,b
Ra=Y,r, +Zb=R, =2’
a

Chiing ta 14p ty s0:

~

i _ Yin, —-Zb _B+2h,9 @r, b

X g B R . . M 2 9 .2 2. 9
D@ thdy ring —- c6 gi4 tri nhu M—“l 0 trudng hgp nua truc giam tai mot nua.

2 u2
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R
Lap ludn nhu trude ta cé6 —— > 1 tic 12 R; > R,
2

Vay tng suit udn dugc tinh theo R,

M, Rec (Y, -Zbk

c =—Y— = 9.28
“w, 0l1d’ 0,1d%a ©28)
Thay céc gid tri Y,Z; tir (9.12) va (9.13) vao (9.28) ta c6 :
GZC 2h 0, 2
c, = 1+ —= r,, —b MN/m 9.29
u O’2d3a( B ((Pl bx ) [ ] ( )

Khi  mdi bén 1a banh don, thi diém dit clia cdc phan lyc tir mit dudng & giita bé
miit ti€p xiic giita banh xe v6i dudng.

Trudng hdp mdi bén 13 banh doi, thi di€m dit ctia cdc phan luc s& & giita bé mit ti€p
xdc cia banh xe bén ngoai v6i mat dudng.

4. Tinh toan ni¥a truc giam tai hoan toan:

So db ntra truc gidm tdi hoan toan & hinh 9.1 d.
Trudng hgp nay cdac nia truc chi chiu mémen x04n My = X Iy VA My = Xoklbx
Ung suit xodn sé& 1a:

re it M Tl Memimde VN (9.30)
\A/vX Wx Oazd 0’4d

Hé so du trit bén cda cic nira truc trong diéu kién chuyén dong & tay s6 1 va vdi
Memax clia dong cd 1dy tir 2 dén 3.

Céc tinh todn trén day déu tinh véi diéu kién tdi trong tinh khong thay ddi theo dai
lugng va chiéu.

Trong thuc t&€ chi c6 mémen xodn 1 ding véi diéu kién trén. Con mdmen do luc kéo
Xix vd md men do luc ngang Y; ciing nhu do tdi trong clia xe gdy ra trong nira truc ¢ng sut
ddi chiéu. Cho nén, khi tinh vdi mdmen tinh thudng phai 1y du trit bén 16n.

V& phuong dién thi€t k&€ ché& tao phai tranh nhitng chd c6 thé tap trung ng suit ddi
chiéu.

5. Vatliéu ché tao cdc nifa truc:

Nita truc dugc lam bing thép thanh hay thép rén. Vat liéu thudng 1a thép cacbon,
thép hop kim cacbon trung binh, thép 40X, 40XHM hay thép cacbon 35; 40. Sau khi
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thudng hod phdi dugc toi trong dau rdi ram. PO ciing cla nira truc ché tao bing thép hdp
kim phéi bdo ddm HB 350 + 420, clia thép hgp kim cao cadp crom — mdlipden phéi c6 HB
440 va cdc nla truc nay dudc gia cong trén cdc may cong cu.
Ung suit cho phép clia cdc nita truc nhu sau:
Khi nifa truc chiu uén va xodn, thi #ng sut tdng hdp cho phép sé la:
[6n] = 600 + 750 MN/m”
Khi nita truc chi chiu xodn thi ¢ng sudt xoin cho phép la:
[t] = 500 + 650 MN/m”
Goc xodn trén 1m chiéu dai cda nira truc 1a 6 = 9° + 15°.

III.LBANH XE VA LOP CUA OTO:

1. Banh xe 6t0:

Bé4nh xe d€ truyén cdc lyc va cdc momen tic dung gifta cAu xe va dudng, ddm bio
hudng chuyén dong, gidm tai trong cho xe khi chuyén ddng trén dudng khong bing phing.
Bénh xe theo cdng dung c6 thé chia ra cdc loai sau:
- Bénh xe chi dong. |
- Banh xe bi dong. - e
- Bz’}nh xe dan hudng. B
Yéu cau chii y&u doi véibanh xe 1a r
chi phi ning lugng cho lin 1a it nhat va gitt \ ‘
dugc hudng chuyén dong clia 6 to. s B
CAu tao clia vanh bdnh xe phdi ddm 7

bado ldp va giit dudc 16p. Vanh banh xe _ ¢
(hinh 9.3) ¢6 khéa 3 nhiim thdo 13p 16p — \

dugc dé dang. Vanh bdnh xe va tréng phanh = } : ]
dudc ndi ghép v6i moayo bing céc bu 1ong Y -
va dia banh xe. O cdc xe tai hang ning, dia
banh xe dugc thay thé biing cdc nan hoa,
nhd thé trong lugng banh xe dudc gidm di
khoang 10+15%so vdi loai banh xe ¢6 dia
banh xe.

~

1!
AV

g
A

i
N

Hinh 9.3: Banh xe 6 t0.

>

2. Lopot

%

Theo phuong phdp bao kin 16p xe c6 hai loai:
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L6p thudng va 16p khong xdm. Theo hinh ddng ngoai ¢6 cdc loai nhu 16p thudng, 16p
rong ban, 16p vong cung, 16p kiéu con lin, 16p c6 hoa, 16p thdo ri PC. C4c yéu cdu co ban
ctia 16p O td 12 phdi bdo ddm cha't lugng bam cao (gifta 6 to va dudng) 4p sudt trén nén dit
nho, c6 tinh chdng mon va chiu nhiét do cao.

a. Lop thuong: (loai 16p c6 xim)

Hinh 9.4: L6p dang tordit

a, loai c6 sdm; b, loai khong sim
1. Mitlép, 2.Phingidmchan , 3. Khunglép, 4.Phanbén
5. Thanh16p, 6.Tanhl16p, 7. L6p bao kin , 8. Ldp cao su bao kin,
9. Vanh, 10. Van.

Con goi 1a loai tordit, dugc st dung rong rii hién nay. Theo hinh 9.4a ciu tao clia
loai 16p nay cé phan chay 1, ché tao bing cao su c6 tinh bén va tinh chdng mon cao. Trén
mit 16p ¢6 hoa 16p nhim ting dd bam clia 16p véi mit dudng.
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)

B
AL
i

i

Hinh 9.5: Hoa 16p
a. Hoa l6p nhd, b.hoaI6p vira, c. hoa 16D to.
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Loai hoa 16p nhéd (hinh 9.5a) st dung cho xe chay trén cdc loai dudng phu citng. Loai
hoa 16p (hinh 9.5b) st dung cho xe chay dudng hdn hgp. Loai hoa 18p to (hinh 9.5¢) st
dung cho xe chay trén dudng dit xAu. Phan khung 18p 3 (hinh 9.4a) lam bing vai 16p vai
boc cao su, mdi 16p day khodng 1,0+1,5 mm, x&p dan chéo nhau. P&i véi 16p diing cho xe
con ¢6 khodng 4+6 16p, con trong 16p dung cho xe tdi va xe khach c6 khodng 6+14 16p.
Khung 16p 12 phan chiu tdi trong chinh ctia 16p va chat lugng clia né phu thudc vao dd
bén, do dan hdi, dd chdng mon va cdc chat lugng khac cda 16p.

Céc soi vai ctia khung 16p 1am biing vai bong hoic vai tdng hgp (Kapron, perlon...)

Phan gidm chin 2 day khodng 3+7mm c6 tdc dung gidm va dip 1én khung 16p.Trong
qué trinh xe chay, nhiét 46 cda phin nay c6 thé tdi 110+120°C, do d6 né dugc ché tao
bing vat liéu chiu nhiét, phin bén 4 bido vé cho khung 16p. Trong thanh 5 ¢é tanh 6.

b. Lop khong xim:

L&p khdng xdm ngay cang dugce sit dung nhiéu vi k&t cAu don gidn va an toan cao.
LGp bao kin 7 (hinh 9.4 b) day 1,5+3mm dudc boc ngoai bing 16p cao su.8 1dp trén vanh
xe 9 c6 then 10.L6p bao kin dudc ché tao biing cdc hdp chat cao su ¢6 chit lugng cao. Ché
dd nhiét ctia loai 16p nay thap, do d6 né c6 tudi tho cao.

c. Lop loai PC:

Pay 12 loai 16p c6 hoa 16p 2 (hinh 9.6a) thdo rdi, khi hoa 18p bi mon c6 thé thay thé
dugc.Trong phan khung 18p 1 cdc sgi vai bo tri theo hudng kinh v6i mot vai 16p méng lam
ting tinh dan hoi cla 16p. K&t qua thi nghiém cho thay loai 18p ndy c6 cdn lin thdp va chi
phi nhién liéu thap (gidm dugc 8+12%) vi ch& do nhiét thap(20+30°C).
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Hinh 9.6: C4c loai 16p
a.Lop PC, b.Loprongban, c.L6pvongcung, d.L&p con lin.

d. L&p rong ban: (hinh 9.6b)

Duing d€ thay th& cho hai 16p sau cda xe tdi nhiim ting chat lugng st dung clia 16p
va clia xe. So vdi 16p binh thudng, trong Iugng clia 16p rong ban gidm khodng 10+15%.

St dung loai 16p nay sé& gidm dugc hé s6 cdn lin, gidm chi phi nhién liéu, tinh co
dong ting 1én cho phép ting tdc do trung binh cla 6 t6.

e. Lop vong cung:(hinh 9.6¢)

Thudng dude ding cho cdc loai & td ¢é tinh co dong cao, chiéu cao clia gin hoa 16p
khodng 30+-60 mm, khodng cdch giita cdc gan hoa 16p khodng 100200 mm, 4p suit trong
cdia 16p vong cung thap.

f. Lop ki€u con Lin :(hinh 9.6d)

Dung cho 6 t6 ¢6 tinh cd dong cao, chay trén dudng di't uét. Ap sudt trong cda 16p
thdp (20+70 kN/m* ) ddm béo cho 16p bim dudng rat tot.
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E6CHUONG X

DAM CAU - VO CAU

I. CONG DUNG, YEU CAU, PHAN LOAL:

1. Cong dung:

DAm cau (hoic vd cdu) ding dé d5 toan bd trong lugng phan dudc treo (bao gdm:
dong co, ly hgp, hop so, khung, than xe, hé thdng treo, thiing chd hang va budng 14i...).
Ngoai ra vé ciu con c6 chitc ning bdo vé cic chi ti€t bén trong (gdm c6: truyén luc chinh,
vi sai, cdc ban truc...)

2. Phan loai:

o A 2 A .
a. Theo loai cau co thé chia ra:

b. Theo phuong phap ché& tao vé ciu chia ra:
g Loaidip va han.
g Loai ch& tao biing phuong phap chdn.
g Loaiddc.
g Loai li€n hgp.

c. Theo két cAu chia ra:

g Loaicaulién.
g Loai ciu rdi.

3. Yéucau:
g Phdi c6 hinh dang va tiét dién ddm bio chiu dudc lyc thing ding, lvc nim ngang,
luc chiéu truc va mémen xodn khi 1am viéc.

g C6 do cing 16n va trong lugng nho.
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g C6 @6 kin tdt d€ ngin khong cho nudc, bui, dit lot vao 1am hdng cic chi ti€t bén
trong.

g D0&i véi cdu din huéng con phdi ddm bio dit binh din hudng ding géc dd quy
dinh.

IL. TINH VO CAU CHU PONG KHONG DAN HUGNG:

Chiing ta xét trudng hgp vé ciu & cAu sau.

1. Tinh vé cAu sau chi dong khong din huéng theo bén:

Vo cau sé chiu uén va xodn do tdc dung clia cdc ngoai luc. So dd cdc luc tdc dung
dudc bi€u dién hinh 10.1.

Céc phan luc Xy, X5, Y1, Y2, Z4, Z;, va cdc luc Y, m,.G; da dugc xac dinh & chudng
IX. S; va Sy 1a cdc luc tdc dung thing ding tir thin xe thong qua nhip 1én vé ciu tai cic
diém A va C. Yl/ va Y2/ la cdc luc ngang tdc dung giita nhip va vd cu (Y1/+ Y2/=Y1+Y2).
Céc lyc nay nim sit vé cAdu nén momen udn do ching giy nén khong diang ké. Bdi vay
khi tinh todn c6 thé bd qua.

Y
I m:G:
1 | =
hg T S TN
2

AlSt Y4 ' C [
A /;:ﬁ’—//_%\ C o
Y1
Zi 7> X1 = X2

Hinh 10.1: So dd cdc lyc tdc dung 1én ciu sau chii dong khong din huéng.
Khi tinh phan luc thing ding Z; va Z, ngudi ta khong tinh trong lugng banh xe va
moayd vi phin trong lugng nay truyén 1én da't ma khong de 1én cau.

Ngoai cdc luc k€ trén con ¢6 mdmen xoidn tdc dung 1én v4 cau khi phanh hodc khi
truyén luc kéo.
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Theo (hinh 10.1): cdc phdn lvc Z1, Z> 1am cAu bi kéo & phin dugi va bi nén & phan
trén. Cdc phdn luc Y, va Y, tdc dung khéc nhau & phia trdi va phdi ca cdu. Luc phanh
X, X5 1am mit truc v4 cau bi kéo va mit sau bi nén.

Thit ty tinh todn c6 thé 1am riéng véi tirng Iyc va phan Iyc.Sau d6 cong cdc ng suat
& tirng ti€t dién nguy hiém lai v6i nhau.

Tuy theo két ciu, cdch b tri cdc ban truc va cdc 6 bi § bén trong vé cidu ma dng
sua't sinh ra trong v cdu s& khic nhau.

Trudng hop ban truc & bén trong bd tri theo ki€u gidm tdi mot nira thi vé cdu chi chiu
mot phﬁn modmen udn do cdc luc va cdc phin luc Xy, Xy, Z1, Z, va chiu hoan toan mémen
udn do Yy, Y, giy nén.

Trudng hop ban truc bén trong bd tri theo ki€u gidm tdi ba phan tu va gidm tdi hoin
toan thi cic luc X, Xo, Y1, Yo, Z1, Z, truyén tryc ti€p tif binh xe 1én vé cau va giy udn vé
cdu trong mit phing thing ding va trong mit phing nim ngang.

So dd Ivc & hinh 10.1 ng véi luc ngang Y tdc dung tir phdi sang trdi. Néu lyc Y tdc
dung theo chiéu ngugc lai thi cdc phép tinh s& van nhu cii, nhung ta 14y két qia tinh cla
ntra ciu bén phai chuyén sang nira cAu bén trai va ngugc lai.

L

L

Hinh 10.2: S0 dd cau sau chli dong chiu mémen xoin.

Hinh 10.2 13 hinh chi€u bing clia cAu sau chd dong. Trong banh xe 1 ¢6 cd ciu
phanh. Khi banh xe 1 bi phanh, momen phanh M, tdc dung 1&én mit bich 2 (vi cht ciia md
phanh gin trén mit bich 2). Mit khdc do mit bich 2 gdn lién véi vé cdu, bdi viy momen
phanh s& truyén 1én vé cau va lam cho v4 ciu bi xodn.

Trong trudng hgp nhip 3 chiu momen M, thi phan v6 cdu ndm giita mit bich 2 va
nhip 3 sé& bi xodn.

Trudng hgp n€u nhip 3 khong chiu mdmen M, thi 8ng boc truc cdc ding 5 sé& chiu
M,1, ldc d6 phan vo cau tr mét bich 2 dén ti€t dién N-N s& bi xoén.
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Gié tri mOmen xodn khi phanh chinh 12 gid tri mdmen phanh M,

m, .G,
M, =X L = 5 or, (10.1)

pl plmax *"bx

Khi xe dang truyén luc kéo dén ciu sau (cling v6i k€t cAu nhu hinh 10.2). N&u nhip
3 chiu mémen xoidn My, thi phan vé cau tir gitta cAu cho d&€n nhip 3 s& bi xodn.
Trong trudng hop ciu xe c6 dng boc truc cdc ding hoic mot thanh chiu xoin riéng
(thanh 4), thi vé cau khdng chiu mdmen xoin My nifta.
Gi4 tri mdmen xodn khi dang truyén luc kéo Ia:
My, = Xy Ty = Memaleh'lo

(10.2)

Vi hai ntra ciu xe d6i xtrng qua mit phing ddi xting ciia xe. Cho nén ddi véi ntra cau
bén phai con lai chiing ta cling xét tuong tu nhu nira bén trai.

Khi tinh todn vé cAu sau theo bén, chiing ta ciing gia thi€t 1a cau xe chiu cdc luc, cdc
phan lyc va ciing tinh 1an ludt cdc trudng hdp cau chiu ti nhu & chuong IX.

a. Tinh vé cau sau theo bén khi nita truc bén trong bd tri theo ki€u gidm tai
3 .o P N
2 hoac giam tai hoan toan.

al). Truong hgp 1:
Xi =Ximaxs Y =0(Yi=0) ;721 =2,.
* Khi dang truyénlvc kéo:
Theo hinh 10.1: mémen udn do Z;, Z, gy nén dat gid tri cuc dai taiA va C.
Mur=Muc=Z11=Z2 0 =221 (103)
Né&u mdi bén 12 banh d6i thi 1 sé tinh tir giita nhip (diém A hoic diémC) dén giita
banh xe bén ngoai. Bi€u @ mdmen udn tinh M, xem & biéu dd 1 hinh 10.3.
Momen u6n do X;, X, gy nén tai A va C c¢6 gid tri:
M

i d
Mua=Muxc = Xl = Xp.l =—emx"h "0 [ (10.4)
rbx
Bi€u @6 mémen udn ciia My, trong trudng hop nay 1a dudng nét lién & biéu d6 2 hinh
10.3.
Trudng hgp néu luc kéo truyén tir cAu sau 1én khung nhd dng boc truc cdc ding 5 thi
ti€t dién nguy hiém sé& 12 N-N. Liic d6 gid tri mdmen udn sé 1a:
M

1.1
My = —emeht0 ] (10.5)
21,
Vi I, 16n hon I nhiéu nén mdmen udn tai N-N c¢6 gid tri rat I16n (dudng nét dit & bidu
dd 2, (hinh 10.3). Cho nén, d€ gidm bt My, trén mdt sd xe ngudi ta lam thém thanh gidm

tdi 4 (xem hinh 10.2). Trong trudng hgp ndy My, dugc tinh & ti€t dién di qua than thanh 4:
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M, i,
My = %1*110.11 (10.6)
bx

Mémen chong udn cing vio giita ciu cang ting, nén ti€t dién nguy hi€m thudng
chon 13 tai A va C ( ch§ dit nhip). Momen chdng udn hoic chéng xoin ctia vé ciu sau
dudc xdc dinh trén cd s ti€t dién v cau cho sin. K&t hgp véi gid tri momen udn hoic
xodn tinh dugc, chiing ta sé xdc dinh dudc tng sudt udén hoic xodn trong ta't cd cdc ti€t
dién cda vo ciu.

Ung suit tdng hdp udn va xodn chi xdc dinh trong trudng hgp vé cdu cé ti€t dién
tron rong. N&u vd cau c6 tiét dién chit nhat rdng thi tng suat do M,,va M, s& cdng s hoc
vGi nhau, con ng sut xodn thi tinh riéng.

* Khi xe dang phanh v§i luc phanh cyc dai:

Khi phanh gi4 tri moémen udn tai A va C la:

m, .G,
Muza=Muzc = Z11=Z,1= —2 "2 ] (10.7)

Muxa =Muxc =Xi.1 = Xo.l = mZ%GZ(P.I (10.8)

a2). Truong hop 2: Xi=0; Y=Y max=m2.G2. 9, ; Z; # Z, ; xe bi trugt ngang (my=1;p,=1)
Khi xe bi trugt ngang, cdc phan luc cia mat dudng 1a Z;, Y (bén trdi); Z, Y, ( bén
phdi) ( xem hinh 10.1).

Céc momen udn do Z; va/“Y; tdc dung 1én cidu ngudc chiéu nhau, trong khi d6
momen do Z, vaY, giy nén lai cling chiéu véi nhau. Bdi viy, momen udn 16n nhit c6 thé
& cdc ti€t dién khdc nhau.

Mbdmen udn téng cong & tiét dién A va C la:

MuA: Z]l —Y].I‘bx (109)
Muc= Zo.1 +Y .10« (1010)
Thay céc gid tri Zy, Y1, Z, Y, da tinh & chuong IX vao(10.9) va (10.10) ta ¢6 :
G 2h, ¢,
n = 22 (1+ E )1—o,.1,,) (10.11)
G 2h, 9,
M, = 22 (1- E Y1+,.1,,) (10.12).
N&u xét vé gid tri tuyét d6i cia momen thi My, dai gid tri cuc dai khi 1=0 (tai diém
AD.
G 2h,.
| Mua/ | =Y 110y = 22 a+ ngh )P, Iy, (10.13)

Trong trudng hgp dic biét: néu I = @y.rpx thi Mya = 0 va néu B = 2hg.¢@; thi Myc = 0.
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Hinh 10.3: C4c bi€u @6 mdmen udn cia ciu sau chii dong khong din huéng trong
nhitng trudng hgp cau chiu tii khdc nhau.
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Trén hinh 10.3 trinh bay cdc bi€u 6 mémen do cic luc Z;, Z, (bi€u @6 3) va do cdc
luc Y1, Yo (biéu d6 4). Bi€u d6 mémen phdi hdp ca hai luc Z; v6i Yi; Z, véi Y, & bi€u
do s.
o) trudng hdp nay mdmen udn dat gid tri cuc dai § mit tya banh xe véi vo ciu (bén
trdi), con & nira bén phai 1a ti€t dién di qua C.
a3) Truong hop3: Xi=0;Y=0;Y;=0;Z; =Zimax = kd.%.
Momen uén do Z max Va Zomax gy nén dat gid tri cyc dai tai A va C:
Mua = Muse = Zimax] = Ka. % 1 (10.14)
o) phan trén, ng suit sinh ra do trong lugng cda chinh ban thin ciu xe ching ta
chua xét d€n, ma sé& dé cip thanh mot muc riéng.
b. Tinh v6 ciu sau theo bén khi ni¥a truc bén trong bd tri theo ki€u gidm tai
mot mia.
b1). Truong hop 1: X1 = Ximax, Y =0 (Y1 =0);Z, = Z,.
P& x4c dinh ding cic luc tic dung 1én vé ciu, ching ta phii xem lai hinh 9.1-b 1 sd
dd nia truc gidm tdi mot nira: giita vo cdu va nira truc c6 luc R, vaRyY, cdc luc nay s& lam
vo ciu bi udn.
G trén hinh 10.4 ta thdy & cdc bdnh xe cé tic'dung cdc luc Zy, Y1, Zo, Y2, X1, Xo. Céc
lwc nay sinh ra cdc luc Ry’ vaR, tic dung vao ddu vo cu.

Y
- )
ll’nsz
b a - - a b
! o)
R"1 R% ‘
TN
'y R2 '} o0
S Ri S | < [
1 Y'l g/—_\ sz‘ 2[ ! 1
e o
—Ix =
1 1 5
B/2 Y
Y 7> p—"
Z1 B —
~ - X1 = X2

Hinh 10.4: So dd luc tdc dung 1én cau sau véi nlra truc gidm tdi mot nia.
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Céc lyc Ry, R, truyén tif banh ring nira truc qua vé vi sai tic dung 1én vé ciu. Trong
trudng hop 1 ndy ciu sau bi udn & céc ti€t dién A va C do cic luc Xy, Xo, Z1, Zo (Vi ldc nay
Y =Y,=0).

Liic nay cdc luc tdc dung 1én bén trdi va phdi clia ciu 12 nhu nhau, nén ta chi can
tinh cho mot bén:

Momen udn tai A cla luc Z;:

M,, =R’;(1-b) (10.15)

0 day:

R’|,- phan lyc xuit hién do tdc dung cta luc Z,.

Theo sd @6 hinh 10.4 ta tim dudc gia tri R/IZ:

a+b

R\, =7
a

Thay vao (10.15) ta c6:
My, =Z,.

(a+b)(1_b)
a

Qua bi€n ddi ta nhan dugc:
Muzzzl.l—Zlg(a+b—l) (10.16).
Chirng minh tuong tv ta ¢c6 mémen udn tai A do X; gy nén la:
Mux=xl.1—xlg(a+b_1) (10.17)

Moémen xoidn sinh ra do X;,X; trong trudng hgp nay van tinh theo cdc cong thifc
(10.1) va (10.2).

Néu chiing ta so sdnh cdc gia tri My, § cong thitc (10.16) véi (10.3) va Myx & cong
thite (10.17) véi (10.4), ching ta sé& thdy chiing khong khdc nhau bao nhiéu, vi gid tri b rat
nho.

Vi vay khi tinh v3 ciu sau c6 nira truc gidm tai mot ni¥a & trudng hop 1 ndy cé thé st
dung cdc cong thiic khi tinh vé cdu sau c6 nifa truc gidm tdi ba phan tu va gidm tdi hoan
toan.

b2). Tl’ll'f)’l‘lg hO’p 2: Xi= O,Y = Yax = mz.Gz.(pl; VAL IS

Xe bi trugt ngang (my =1, ¢, = 1).

Momen udn Mya tdc dung & ti€t dién A do cdc phdn Iyc Y, va Z; gdy nén (luu y
momen udn do Z; va Y| sinh ra s& ngugc diu):

Mua =Ryz(1-b)  (10.18)

o) day:

R'iyz 12 luc R’ (h.10.4) tédc dung 1én ciu.
R’ 1yz dudgc tinh nhu sau:

a0y (10.19)
a

Riyz= 7,
Thay R'1yz vao (10.18) ta c6:
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a+b(1 b)-Y, o

My = = (1-b) (10.20)

ViY,=7Z,.¢1nén suy ra:

My, = zl(l_b><a+b——%>
a

G 2h b-
:72(1+—g(pl )(1—b) 22— ) (10.21)
a
Mbdmen uén Myc tdc dung tai C do Z, va Y, gy nén sé 13 tong mémen cia hai luc
nay.
Chitng minh tuong tu trudng hgp trén ta co:
Muc:zz(l_b)w
2h
_ G g(P‘ Py |y BFDHO) (10.22)
2 a
Biéu d6 mdmen udn clia trudng h(jp 2 1a bi€u dd 6 trén hinh 10.3.

b3). Truong hgp 3: Xi=0;Y = 0;Y; = 0;Zi = Zimax = kd.%. (10.23)
Trong trudng hgp ndy mdmen udn tinh theo cong thitc ( 10.16 ) nhung thay Z; = Zmax
— kg2,
2
Viy ta s& c6 cong thite gan giong cong thitc (10.14).B3i vay c6 thé dung ( 10.14 ) dé
tinh cho trudng hgp nay.
Luc ndy Zimax = Zomax N€n Mya = Myc.
Trong cdc cong thitc trén hé s& bén du trit 14y gin biing 2.

2. Tinh vo ciu sau theo tai trong dong do trong lwgng ban than cia ciu:

Khi xe chuyén dong trén dudng khong bing phing, luc thing ding truyén tir nhip
1én cdu ludn thay d6i va chinh trong luong cia cdu ciing bit diu giy tic dung I6n. Phin
lyc thing ditng gitta banh xe va mit dudng khi qua chd map mo c6 thé 16n hon nhiéu so
V@i tai trong tinh.

Khi xe di qua cdc chd map md, ciu sau c6 thé c6 gia tdc rat 16n, nén trong mot sd
trudng hop chinh trong lugng clia ban than cau da lam gay vo cau.

Pé tim d6 16n tng sud't do trong lugng ban thin cdu giy ra, ta chia ciu ra i phan
(thdng thudng i = 8+12) va xdc dinh khdi lugng cla tirng phan m;. Ti€p theo cho gia téc cd
dinh d6i vdi cau khi di qua chd map mo, ta c6 thé xdc dinh mémen udn sinh ra do tai trong
dong cda chinh ciu sau.

Trén hinh 10.5-a 13 sd db lyc tdc dung 1én v cdu trong mit phing thing ding khi xe
chuyén dong thing trén mit dudng khong bing phing.
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C4c hinh 10.5-b, 10.5-c, 10.5-d trinh bay bi€u dd mémen uén, mémen quéan tinh
chéng uén va tng sud't udn.

Mua=S3.13

—
~

n1

Hinh 10.5: So dd luc tdc dung 1én v4 cau chd dong trong mit phing thing ditng.
a— Sd dd luc tdc dung .
b — Bi€u d6 mdmen udn .
¢ — Bi€u dd mémen chong udn .
d — Bi€u db ting suit udn .

Trong mit phing thing ditng v4 cdu chiu tdc dung cia cdc lyc dong Sy, S, (gia thiét
hang ho4 dudc chdt déu bén trdi va bén phai, nén S; = S,), do trong lugng phan dugc treo
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gy nén dudgc truyén qua nhip d&€n vé cau. Ngoii ra vd ciu con chiu tdc dung clia luc quin
tinh do trong lugng ban than cidu giy ra khi xe chuyén dong trén dudng map mo.

Céc luc dong Si, S> dudcldy vdi trudng hdp khi nhip vira cham vao u d& cao su
(khdong va dap).

Tan s& dao dong cla phan dudc treo clia xe phu thudc vao loai trong tdi clia 6 to : t
1 +3 Hz.

Tan s6 dao ddng clia phan khdng dudc treo (cdc cau) tir 8 + 10 Hz.

T4i trong dong do m&i phan m; clia cAu gdy ra c6 gia tri:

Pdi =m. — (1024)

1

m; — khoi lugng clia phan tif thit i clia cau.
dV . g 2 p 2 A
prly gia toc thang dirng cua cau sau.

Ung sud't cao trong mit phing thing ditng 13 lic u d3 cao su ddp vao cdu, lam xuit
hién cac luc Ss3,S,.
Gi4 tri cuc dai clia hé s& dong kg dudc tinh nhu sau:
Ky= 6,*0,%0, (10:25)
Gt
Trong do:
G, — ng sudt tinh.
G, — ng sui't dong do dao ddng ctia phan dugc treo.
ox — ing sudt dong do dao dong ciia ban than ciu.
Khi xe chuyén dong trén dudng bing phing, phan dugc treo 4nh hudng nhiéu dén
rng sui't vé cau.
Khi xe chuyén dong trén dudng map md, phan khdng dudc treo 4nh hudng nhiéu d&€n
gid tri ¢ng sudt clia vo cau.
Ung sud't tdng hgp cia vé cdu ché tao bing gang rén khong dude qua 300 kN/m? va
khi ché tao tir thép dng khong duge qua 500kN/m?.

III. TINH DAM CAU TRUGC DAN HUGNG THEO BEN:

Chiing ta xét cAu trudc vSi loai dim cau lién. So dd luc tdc dung 1én ciu trudc &
hinh 10.6. CAu trudc din huéng dudc tinh todn trén cd s& cdc cong thifc dudc tinh & ciu
sau. Phin tdi trong tdc dung 1én ciu tru6c m;.G; gdbm hai thanh phin:

G, — Tai trong tdc dung I&én cAu truc khi xe diing yén trén mit phing nim ngang.

m; — Hé s6 phan b4 lai ti trong tdc dung 1én cau trude, m; phu thudc vao diéu kién
chuyén dong. Khi xe dang truyén Iyc kéo dén ciu sau chi dong thi m; sé 13 my < 1.

Khi xe dang phanh thi m; s€ 1a m;, > 1.
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Céc phan luc Xi, Xa, Y1, Y2, Z1, Zo 12 céc phédn lyc ti€p tuyén, phdn luc cdn trugt
ngang va phan luc thing dirng clia mit dudng.
S1, Sa: Céc luc thing ding tac dung tif nhip 1én dim cau.
Y'\, Y5: cdc luc ngang tdc dung gitta nhip vadim cau.
Khi tinh todn chiing ta bd qua trong lugng clia banh xe gpy, Vi gox rat nhd so v6i Z1, Z,.
Y

L ] miGi

hg | S1 S2

A f A le C Y'2
N =

1 1
B/2

Hinh 10.6: So dd lvc tdc dung 1én dim cau truc din huéng.

O cAu trude din huéng t ddu cdu dén chd dit nhip cdu chiu udn va xodn do luc
phanh (vi cAu bi ddng nén khong xui't hién luc kéo).

& doan giita hai nhip cdu chiu u6n trong mit phing thing ding do Z;, Z», Y, va Y>
(hinh 10.6). Ngoai ra cAu con bi uén trong mit phing nim ngang do Xip va Xop.

Do mdmen udn trong mit phing thing ding 16n hon mdmen udn trong mit phing
nim ngang nén dam cdu c6 tiét dién chit I. BSi vi ti€t dién chit I c6 kha ning chdng udn
trong mit phing thing ding t6t hon trong mit phing nim ngang.

CAu truSc bi dong din hudng ciling dudc tinh theo ba ch& do tdi trong dic biét nhu §
cdu sau. Cic cong thic x4dc dinh md men udn va xoidn & ciu sau déu tng dung dugc cho
cdu trudc, chi can thay myG, b%‘mg mG.

1. Truong hop 1:

Xi=Ximax; Y=0; Yi=0; Z,= Zo.
Mémen udn do Z;, Z, gdy nén trong mit phing thing difng:

1

m]p.
Muza= Myzc=7,1= > 1 (10.26)

Mo6men u6n do Xi,, Xop gdy nén trong mit phdng nim ngang:
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m, .G,
MuXA =MuXC= le.l = ) (pl (1027)

Ti€t dién nguy hiém hoic 12 & chd dit nhip hoic 1a & giita cAu (vi giita cAu thudng
ché tao méng hon & hai dau). Do ngay chd dit nhip thudng c6 ti€t dién khd 16n, nén tiét
dién ki€m tra ng sui't uon thudng 14y & bén canh nhip.

Mo men xoidn do Xipva Xpp gdy nén :

m, .G,
Mp1=Mp2=X1p.I‘bx=

o, (10.28)
Ti€t dién d€ ki€m tra (ng sud't xoin sé& 14y tai noi c6 md men quin tinh chéng xoin

nho nhat tinh tir cam quay dén chd dit nhip.

2. Truong hop 2:

Xi=0; Y= Yinax =m1G1Q1; Z1#Z;.
Xe bi trugt ngang (m;=1, ¢=1).
Lic nay cdc phan lyc ciia mat dudng s€ la:

G 2h, o,
Zi= L (1+—2= 10.29
1= ( B ) ( )
G 2h, 0,
Z,= —1(1 § 10.30
2=~ ( B ) ( )
2h
Yi=Z.oi= —(1+ é(p‘ )01 (10.31)
G 2h,o
Y=Zogi= (-2 D)o (10.32)

Mémen udn trong mit phing thing ditng d6i vdi nira cAu bén trdi sé dat gid tri tuyét
d61 16n nhat tai vi tri A’ (xem hinh 10.3 -5 va cong thic 10.13).

G 2h
| Mua | = Yi.1oe= 21 1+ é(pl).(pl.rbx (10.33).

D&i vi nlra cAu bén phdi, momen udn trong mit phing thing ditng sé dat gia tri cuc
dai tai vi tri C (xem hinh 10.3 —5va cong thac 10.12):
2hg(p1

G
Myc = 21 1- Y1+0,.1,,) (10.34)

Trong trudng hgp nay, ti€t dién nguy hi€ém dé€ ki€m tra ¢ng sudt uén cho nira cau
bén phai 12 & canh nhip (di€m C) va ddi v6i nira cau bén trai 1a & ti€t dién canh cam quay

N NS 2 A R
(& ddu ngoai ciing cda dim cAu canh diém A').

161

Thu vien DH SPKT TP. HCM - http://www.thuvienspkt.edu.vn



Truong DH SPKT TP. HCM http://www.hcmute.edu.vn

3. Truong hop 3:

Xi:O;Y: O, Yi = O’ Zi:Zimax: kd% .

Mémen u6n trong mit phing thing ditrng tai A va C sé 1a:
G
MuZA :MuZC = Z]maXIZZZmaxl = kd711

D&i véi dim cau trude kg niim trong khodngtlr 2 d&€n 3. N&u kq chon biing 2 ta sé
cO:
Muza =Muzc =Gl (10.35)

Tiét dién nguy hiém d€ ki€m tra ng sui't udn trong trudng hdp nay 1a & chd dit nhip
(bén canh diém A va diém C) va cin ki€m tra thém & giita cAu. P& tim dugc Gng sui't
trong tiing ti€t dién clia dAm c4u, can phai bi€t gid tri mdmen chdng uén va'chéng xoin.
B

b2V /bl2
¢ h H

L
7 /

Hinh 10.7: SO d6 ti€t dién dam cau chir L.

N&u dadm cau trudc c6 tiét dién hinh chit I thi cdc gid tri W, vda Wx dugc tinh nhu
sau:
Mbdmen chéng udn trong mit phing thing ding:

BH’ - bh’
Wy=——"—
6H
Mbdmen chdng udn trong mit phing nim ngang:

W o (H-h)B* +h(B-b)*
6H

Moémen chong xodn cé thé xdc dinh gin ding nhu sau:
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W, ~ %tz(H+2b)

Ung sudt udn va xodn cuc dai xud't hién tai cdc vi tri khdc nhau ctia ddm cdu c6 tiét
dién chit I nén khong thé cong chiing lai vdi nhau dudc.

Trudng hop n€u dam ciu c6 ti€t dién &lip, thi c6 thé cong Gng suid't uén vdi xodn va
chiing ta tinh wng sud't tdng hop.

Ngoai cdc luc dd néu trén, dim cau din huéng con bi cdc luc qudn tinh cla chinh
ban than cau khi di qua chd mip mo tdc dung 1én. C6 thé tinh lyc quin tinh nhu & cAu sau
chii dong. Nhung vi trong lugng cau trudc din huéng bi dong tuong ddi nhd, nhat 1a &
phan giita cAu nén c6 thé khdng cin tinh cdc lyc nay.

DAm cdu din huéng thudng dugc ché tao bing thép cacbon trung binh 30, 35, 40,
30X véi ch€ dod nhiét luyén tdi va ram.

Ung sui't udn téng hdp & trong mit phing ding va ngang khong duge qua 300kN/m”.
Ung sui't xodn khong dudc qué 125kN/m’.
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CHUONG XI

HE THONG TREO

I. CONG DUNG, PHAN LOAL YEU CAU.

1. CoOng dung.

Céc bd phan clia hé thong treo ding d€ ndi khung hay than xe véi cdc ciu (banh xe)
0 t0 va tirng bd phan thuc hi€én cdc nhi€m vu sau day:
- Bo phan dan hdi 1am gidm nhe cdc tai trong dong tic dung tif banh xe 1én khung,
ddm bdo dd ém diu can thi€t khi di chuyén va truyén luc, mdmen tir dudng 1én khung xe.
- B phan din huéng d€ truyén lyc doc, ngang vd momen tir dudng 1én khung xe.
Pong hoc cia bd phan din huéng x4c dinh tinh chi't dich chuyén tuong ddi clia banh xe ddi
v&i khung.
- Bo phan gidm chin'd€ dap tit cic dao dong clia phan dugc treo va khong dude
treo ctia 0 t0.
o) chuong IX ta dd nghién citu e phét sinh giita binh xe va dudng c6 thé gop lai thanh
ba phdn lyc chinh: lyc thing ding Z, lw¢ doc X va lyc ngang Y (hinh 11.1).
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Hinh 11.1: Luyc tic dung 1én cdc banh xe trong mit phing ti€p xic v6i mit tya.
a) Cac phan lyc thanh phin tic dung tir dudng 1én banh xe.
b) Luc va mdmen truyén tir binh xe 1én khung.

164

Thir vién Tegng BH Sie pham Ev thudt

COTLS LA SIE DTG By DR

ftﬁ.” WLl v Iffl.'}‘;‘? 2¢l 1 !.I.F"'




Cac momen do cic lyc X, Y, Z gy nén mOdmen Mx, My, Mz, c6 thé ¢6 gia tr1 khic
nhau d6i v6i banh xe bén trdi hodc bén phdi. C4c chi ti€t clia hé thdng treo truyén nhitng
phdn Iyc va mdmen trén 1én khung. Pudng map mo6 phat sinh luc dong Z vd mdmen dong
My truyén 1én thiing xe nhd bo phan dan hdi clia hé thdng treo. Luc doc X, luc ngang Y va
cdc momen My, Mz truyén qua bo phan din huéng ciia hé thdng treo.

2. Phén loai.
a) Theo bo phian dan hdi chia ra:

- Loai bing kim loai (gdm c6 nhip 14, 10 xo xoidn dc, thanh xoin).

- Loai khi (gdm loai boc biing cao su — sdi, loai boc bing mang, loai dng).
- Loai thdy lyc (loai dng).

- Loai cao su (gdm loai chiu nén va loai chiu xodn ).

b) Theo so dd bo phin din huéng chia ra:

-Loai phu thudc véi ciwdién (gdm cé loai riéng, loai thing bing).

-Loai doc 1ap vdi cdu cat (gom loai dich chuyén banh xe trong mit phing doc, loai
dich chuyén b4nh xe trong mit phanzigang, loai nén vdi banh xe dich chuyén trong mit
phing thing ding ).

¢) Theo phuong phdp dip tit chdn dong chia ra:

- Loai gidm chin thly lyc (gom loai tdc dung mot chiéu va loai tdc dung hai
chiéu).
- Loai ma sat co (g6m ma sit trong bd phan dan hdiwa trong bd phan din hudng ).

3. Yéucau.

a) DO vong tinh f; (d06 vong sinh ra do tic dung clia tdi trong tinh) phdi nim trong
gi6i han di ddm bio dugc cic tan s§ dao dong riéng clia vé xe va do vong dong fy (40
vong sinh ra khi & t6 chuyén dong) phai di d€ ddm bio van tdc chuyén dong clia 6 t trén
dudng x4u nim trong gidi han cho phép. 0 gi6i han nay khong c6 sy va dap 1€n b phin
han ché.

b) Pong hoc clia cidc banh xe din huéng van giit ding khi cdc banh xe din huéng
dich chuyén trong mit phing thing ding (nghia 1a khodng cich hai v&t banh trudc va cic
g6c dit tru ditng va banh din huéng khong thay ddi).

c) Dap tit nhanh cdc dao dong clia vd va cdc banh xe.

d) Gidm t3i trong dong khi 6 td qua nhitng dudng gb ghé.
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II. PHAN TiCH KET CAU CUA HE THONG TREO.

1. Hé thdng treo phu thudc:

a) Nhip ditdoc:
Trén hinh 11.2 trinh bay so d6 két cAu cdc loai hé thdng treo phu thudc. a) Nhip doc
9, A7 . 1 A7 < < . A R N e 22 N 2
nua €élip, b) loai 2 élip lac qua lac lai trén di€m tya 1 va no1 v6i khung nhd quang nhip 2

va ndi v6i cau nhd quang nhip 3.

'€

a) b)

Hinh 11.2: S¢ d8:k&t cAu hé thong treo phu thudc.
a) Nhip doc nira élip.
b) Nhip % ¢lip.
Nhip 12 mot dAm ghép cic tAm thép 14 méng deeé d6 dan hdi cao. Hinh 11.3 trinh
bay nhip trong dang rdi va dang ghép.

Hinh 11.3 : Dang tdng quét clia nhip.

Kich thudc c4c 14 nhip nhé din tir 14 16n nhi't goi 12 14 nhip chinh hay 14 nhip gdc. Hai
dau 14 nhip chinh dudc udn thanh hai tai 1 d€ n&i v6i khung. Phan giita nhip c6 buldng cing
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4 @€ siét cdc 14 nhip lai v6i nhau. Cdc quang nhip 3 giit cho nhip khong bi x6 1éch vé hai
bén.

b) Nhip @it ngang:

Trong hé thdng treo phu thudc véi nhip dit doc thudng nhip lam nhiém vu din huéng,
truyén luc ddy hoic lyc phanh 1én khung. G 6 t6 c¢6 cAu trudc loai lién nhip dugc bd tri

ngang (hinh 11.4).
W Fh | Fh
I

Hinh 11.4:Nhip dit ngang .

-

Trudng hdp nay khung chi ndi vdi ciu c6 badiém: mot di€m & cau truc va hai di€m
& cAu sau. Vi vay phan dudc treo clia 6 td s& khong'chuyén dong 6n dinh va t6c dd 6 to bi
han ch&. Mot nhuge di€m nita 12 nhip ngang khong thé¢ 1Am nhiém vu truyén luc diy tir
khung xu6ng dén ciu trudc dude. Mudn truyén luc ddy, trong trudng hdp nay phdi lam cic
thanh riéng.

2. Heé thdng treo ddc 1ap:

Trén hinh 11.5 13 k&t cAu hé thdng treo ddc 14p thudng dudc st dung trén xe du lich.

O hé thong treo nay bd phan din huéng gdm don trén 1 va don dudi 4, ching k&t ni
v4i don difng va dim cAu din huéng 5 bing cdc khép quay. Trong trudng hop nay 10 xo 3
12 bd phan dan hdi con gidm chan dng 2 dugc ludn vio bén trong 10 xo 3 nén két ciu rat
gon.

Do cédc don c6 hinh nang, nén luc tic dung 1€n khép quay khi cé luc ngang va
momen ctia ban than luc ngang s& giam.
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Hinh 11.5: Hé thong treo doc 1ap.
1.Don trén; 2. Gidm chan; 3. Lo xo; 4. Pon dudi;
5. DAam cau din Kddng ; 6. U cao su han ch& hanh trinh dao dong.

A.BO PHAN DAN HUGNG

I. CONG DUNG, PHAN LOAL YEU CAU.

1. CoOng dung.

B6 phin din hudng clia hé thdng treo c6 muc dichzxdc dinh tich chit chuyén dong
(ddng hoc) clia banh xe ddi v6i mit twa va vd xe, ddng thdi &6p phan vao viéc truyén luc
va mOmen giita banh xe va vo.

2. Phén loai.

a) Hé thdng treo phu thudc:

Trong hé thong treo phu thudc hai banh xe trdi va phdi dugc ndi nhau bing mdt dim
cting nén khi dich chuyén mot banh xe trong mit phing ngang thi banh xe con lai ciing
dich chuyén. Hé thong treo phu thudc khong thé ddm bio ding hoan toan dong hoc cia
banh xe din huéng.

b) Hé thong treo doc lap:

Trong hé thong treo doc 1ap hai banh xe trdi va phdi khong c6 quan hé truc ti€p véi
nhau. Vi vy trong khi dich chuyén banh xe nay trong mit phing ngang, banh xe kia vin
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ditng nguyén. Do d6 dong hoc clia banh xe din hudng giit ding hon. Nhung khong phdi &
tAt cd cdc loai hé thdng treo doc 1ap dong hoc cla banh xe din huéng déu diing.

B6 phin huéng va phan t& dan hdi khong phu thudc vao nhau. Vi du nhu hé thdng
treo phu thudc c6 thé 13 loai nhip, loai thanh xoin, loai treo khi. Ngudc lai hé thdng treo
loai thanh xodn c6 thé 13 doc 14ap hoic phu thudc.

3. Yéucau.

Céc yéu ciu cd bin ma bd phian hudng phai thod man cu thé nhu sau:

a) Giif nguyén dong hoc clia cic banh xe khi 6 t6 chuyén dong. Piéu nay c6 nghia
12 khi banh xe dich chuyén thing ding cic géc dit banh xe, cic chiu rong, chiéu dai co
s& phai giit nguyén. Dich chuyén banh xe theo chiéu ngang Yy, (thay ddi chiéu rong cd s8)
sé lam 16p mon nhanh va ting sic cidn chuyén dong & td trén cic loai dit mém. Dich
chuyén banh xe theo chiéu doc Xy, tuy c6 gid tri thit y&€u nhung ciing gy nén sy thay doi
dong hoc clia truyén dong 14i. Thay ddi géc doing o clia banh xe din hudng 1a diéu nén
tranh nhat vi né kém thew hién tugng mémen do hiéu ng con quay 1am cho 16p bi “vay”
(1ic qua 14c lai nhanh). Ngoaira khi bdnh xe 1in vdi géc nghiéng 16n s& 1lam mon 16p, sinh
ra phan lyc ngang Y 16n va 1am .16 kh6 bam véi dudng.

b) D&i v6i cdc banh din hifdng nén tranh sy thay d6i géc nghiéng v, vi thay ddi y 1a
lam tru ddng nghiéng vé phia sau néq d6 6n dinh cda 6 td sé kém di. Khi banh xe dich
chuyén thing ding cling 1am thay ddi ddchum A-B ( thay d6i géc 8). G6c & thay doi sé
lam thay d8i qui dao chuyén dong cda 6 to fam cho 6 td khong “bam” ding dudng.

c) Pdm bdo truyén cdc lyc X, Y va cic“mOmen My, M, tif banh xe 1én khung ma
khong giy nén bién dang ro rét, hay khong 1am dich chuyén cic chi tiét ciia hé thdng treo.

d) Giir dugc ding dong hoc clia truyén dong 131 Ddng hoc clia truyén dong 14i dugc
giit ding néu sy dich chuyén thing ding va su quay quanh tru ding clia bianh xe khong
phu thudc vao nhau.

e) Do nghiéng clia thing xe trong mit phing ngang phiibé. Bo phan huéng c6 dnh
hudng d&€n khodng céch giita cidc phdn tif dan hdi (goi tit 1a khodrig cdch nhip). Do bd phan
huéng ta c6 khodng cdch ndy 16n hay bé. Bo phadn hudng con dnh hudng dén vi tri tAm cla
dd nghiéng bén.

f) Bo phan huéng phdi ddm bdo bd tri hé thong treo trén 6t thuin tién va khong
ngin can viéc dich chuyén dong co vé phia truSc. Nhu thé€ c6 thé sit dung khodng khong
gian trong khung xe. Bd phan huéng c6 thé ting do ém diu chuyén dong néu bd tri lai cic
phin dugc treo mdt cdch hgp li thi 1am ting mdmen quin tinh d6i véi truc ngang di qua
trong tAm phan dudc treo. Loai bd phin hudng ciing 4nh hudng dén sy dich chuyén truc
cdc ding chinh ddi v6i san 6 to va chiéu rong clia sin giita cdc vanh chin bun.

g) Bo phan hudng phdi c6 két cAu don gidn va dé si dung. Piéu nay phu thudc
nhiéu & s& khép, s6 di€m phdi bdi tron clia hé thdng treo va s§ cdcding (d6i v6i banh chii
dong).
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h) Trong lugng bd phan huéng va dic biét 1a phan khong dudce treo phdi bé.

1. KET CAU CUA BO PHAN DAN HUGNG.

1. K&t cau bd phan huéng trong hé théng treo phu thudc:

So d6 don gidn nhi't cia hé thong treo phu thudc 13 hai nhip ¢6 dang nita élip (hinh
11.2a). Tinh chA' dich chuyén ciia ciu d6i vdi v phu thudc vao thong s6 clia nhip, nghia 1a
nhip khong phdi chi 12 bd phan dan hdi ma con 13 mdt thanh phan cia bo phin hudng.

Hé thdng treo phu thudc, loai thudng thay hién nay (hinh 11.2a) c6 vu di€m 13 két
cAu don gidn va ré tién: nhip vira 1am cd nhiém vu dan hdi, din huéng va gidm chan. Hé
thong treo phu thudc dé chim séc, nhat 1a khi s& khdp quay ngay cang it va st dung rong
rai loai cao su trong khép quay vi cao su khdng cAn phdi bdi tron. S& dung loai hé thong
treo phu thudc 18p ciing it mon vi khi 6 t6 quay vong chi c6 thiing xe nghiéng con ciu vin
thing bing.

Hé thong treo phu thtioc c6 mot loat nhuge di€m. Khi nAng mdt bén banh xe 1én, vét
banh xe sé& thay ddi (AB trén’hinh 11.6) phdt sinh luc ngang Y lam tinh chat * bam dudng
cia 6 t6 kém di va 6 td dé bi gt ngang. Hé thong treo & cdc banh xe, dic biét 1a banh xe
chli dong c6 trong lugng phan khorg dirde treo rat 16n.

o e m— - Lr
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Hinh 11.6: Anh hudng tic dong hé thdng treo 1én d6 dich chuyén géc ciia cic banh xe.

2. K&t ciu b6 phan hudng trong hé théng treo d6c 14p mot don.

So dd hé thong treo ddc 1ap vdi su dich chuyén banh xe trong mit phing ngang va cé
bd phdn huéng trén mot don dugc trinh bay trén hinh 11.7.
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Hinh 11.7: Hé thong treo ddc 1ap mot don.

Khi banh xe dich chuyén vé phia trén hay phia dudi thi géc nghiéng o ctia banh xe
thay ddi nhiéu do d6 phit sinh mdmen hiéu ng con quay.

Nhudce diém vé dong hoc clia cu cit loai hé thdng treo doc lap 1a chiéu dai ciu
ngin vi vay su thay d6i chiélirong co sd AB va géc nghiéng o tuong ddi 16n (hinh 11.7).
Né&u dit hé thdng treo nay ¢ binh din hudng thi cic nhude diém cda né ciang 15. Vi vy
trong nhitng nim gan day it khi ngifi ta dit bd phan huéng loai nay trén banh din huéng .

3. K&t ciu bo phian huéng trong hé thone treo d6c 14p v6i cd ciu hudng hai don.

Sd d6 co cAu huéng cla hé thdng treo ddc 1Ap c¢6 hai don ngang cé chiéu dai bing
nhau (co cAu huéng hinh binh hanh), c6 hai don‘agang cé chiéu dai khic nhau (cd ciu
hudng hinh thang) dugc trinh bay trén hinh 11.8 a,b.

Khi stt dung loai co cAu huéng hinh binh hanh, lic t4:ning hay ha bdnh xe mot doan h
thi mit phing quay cda banh xe s& chuyén dich nhung luén song song vdi nhau (do tinh
chat cla hinh binh hanh). Do d6 khic phuc hoan todn sy pha{ sinh mémen hiéu ng con
quay va triét tiéu dugc s rung clia banh xe d6i véi truc ditng cia hé thong 14i. Trudng hop
nay c¢6 th€ hoan toan khic phuc dudc sy thay d6i do nghiéng mit phing quay ctia banh xe,
nhung su thay ddi AB tuong ddi 16n. Do dé 16p chdng mon va do 6n dinh ngang cta banh
xe s€ kém di.

Theo cdc két cAu hién c6 hé thong treo doc 1ap c6 cd cAu hudng hinh thang, khi ning,
ha bdnh xe mot doan h géc quay o cta bdnh xe s€ gidi han trong khodng 5°+6° (hinh
11.8b).
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Hinh 11.8: Sd @6 ddng hoc hé thdng treo doc 1ap clia banh xe v6i cd cAu hudng
bai don hinh binh hanh va hinh thang.

V6i tri s6 o nhu viy momerhidu dng con quay sé tu triét tiéu do luc ma sét trong hé
thong. Pong thdi sy thay d6i chiéu ¥ong vét banh xe s& dudc bu lai do do dan hdi cia 16p,
nén 16p khong bi trugt trén mit twa. D& véi cdc 16p hién nay AB khong nén vudt qud 4 +

. T
Smm. ThuGng lay 2 =0,55+0,65 (hinh 11.8h). 1
I

4. Cd ciu hudng trong hé thong treo doc 14p loai nén.

Co cAu huéng loai nén ddm bio khi dich chuyén
banh xe khong lam thay d6i cac géc dit banhxe a, v, §.
Chiéu rong cd s6 B ¢6 thé sé& thay ddi mot it nhung nhd
dd nghiéng ngang clia banh din huéng bl lai nén coi
nhu khong d8i. Trong lugng phidn khong dudgc treo loai
nay bé nhit. (hinh 11.9). B6 phin huéng loai nén ciing
lam triét tiéu hoan toan sy lic cia banh xe (hién tugng
“vdy” banh xe) ddi v4i tru ditng; vi vdy sé 1am mat kha —+
nang phéat sinh mémen hi€u ng con quay khi cdc banh
xe dich chuyén thing ding.

Hinh 11.9: S0 dd hé thong
treo loai nén

Nhudc diém ctia bo phan huéng loai nén 1a:

1.Vi thu gon két ciu ctia bd phan hudng nén lyc ngang va mdmen do luc ngang &
banh xe tic dung 1én cd cAu don c6 gid tri 16n, nén tudi tho clia cd cAu gidm.
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2. P9 dich chuyén tinh ti€n hai chiéu ctia bo phadn huéng 16n nén khé gidm ma sat
trong bd phan hudng cling nhu khé ddm bao do kin.

3. Kho bd tri dugc hé thdng treo 1én 6 to dic biét 1a khi banh xe c¢6 dd dich chuyén
16n, nhat 12 d6i véi phan tir dan hoi 1a loai 10 xo xodn dc. Lo xo xodn 6c s& lam ting do dai
ctiia nén.

5. K&t cau bo phan huéng trong hé théng treo loai thing bing.

Trong cdc 6 td ba cAu, cau thi hai va thi ba thudng dit gin nhau. Hé thdng treo clia
hai cAu nay thudng 1am loai thing bing d€ ddm bio tii trong thing ditng biing nhau & hai
banh xe giita vd bdnh xe sau bén trdi ciing nhu bén phdi. Hé thong treo tudng ty nhu vay
ddi khi ciing tng dung trén & td bdn ciu va nhiéu romdoc. Hé thong treo trong trudng hdp
nay c6 thé 1a loai hé thong treo phu thudc hay doc 1ap ma ta di khio sit & trén.

Trong nhiéu trudng hdp, hé thdng treo thing bing thudng 13 loai nhip. Nhu vay chi
can dung mdt nhip cho ci hai banh xe & cling mdt phia (hinh 11.10).

Hinh 11.10: Hé thong tr€o. thing bing.
1. BO nhip. 2, 3. Don din hiidng. 4. Truc.

Nhip déng vai trd don thing bing, né khong chiu cic iycdoc va cdc momen phan luc.
Céc cau dugc ndi véi khung biing hé don din huéng 2 va 3 (thudirs mot don 2 va hai don 3
cho mot cau). Céc luc doc vi mdmen phan luc truyén 1én khung qua cdc don nay. Pic tinh
dich chuyén ciia cdc banh xe trong mit phing doc sé& phu thudc vio bon khau ban 1€ tao
bdi tAm cdc khép ndi clia cdc don din hudng. Phan giita clia nhip ndi v6i khung biing truc
13c 4, hai diu nhip ty 1&én hai dim ciu.

Trong trudng hdp khodng cdch hai cdu giita va sau 16n ma trong sdn xuit chi c6 loai
nhip ngin cé thé treo riéng tirng cau va 1am don ndi giita hai nhip, ta ciing bi€n hé thong
treo thanh hé théng treo thing bing. Vi du trén hinh 11.1 c6 cdc don 1, 3 va thanh 2 c6 tinh
chat nhu don thing bing ciing, nghia 12 néu ning modt banh xe cla cAu sau 1én thi banh xe
ciu giita sé ha xuéng va ngugc lai. Piéu khdc nhau so vdi loai cau thing bing trudc diy l1a
momen phan luc tic dung 1én cic banh xe sé& bing nhau. Nhu viy d6 dich chuyén clia ciu
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du6i tic dung cia momen phan luc sé bé di. Nhung hé thong treo thing bing ki€u ghép
nay chi nén diing & dudng biing phing.

N

AN
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Hinh 11.11: Hé éhdng treo thing biing ddm bdo can bing cdc momen phan luc.

I, TINH TOAN BO PHAN DAN HUGNG

O phin 16n k&t cAu cha hé thong treo doc 1ap, bd phan dan hdi chi chiu tdi trong
thang ditng con luc bén va ti€p tuyén 1i.do cdc chi ti€t clia bd phan din hudng chiu.
Khi tinh dd bén céc chi ti€t clia bd-phin din huéng cé thé 14y hé s6 dong tuong
duong nhu khi tinh todn ciu 6 t6.
Hé thdng treo doc 1ap véi cd cdu hudng Kai don ( hinh 11.5) dugc sit dung & 6 t6 du
lich va 6 to tdi nhiéu ciu c6 tinh ning thdng qua cao.
Pé xdc dinh cic kich thudc cd ban ctia bd phan'dan hudng ta tinh todn tai trong theo
ba trudng hgp di tinh véi nita truc va ciu chd dong.
o Trudng hgp I: Luc kéo hay luc phanh cuc dai : X=X, nax
X1 max =Z1.9 ; ¢ =0,7 +0,8: hé s6 bdm doc. Luc ngang Y = 0.
e Trudng hop II: Luc ngang cuc dai : Y= Yyax = m; G @i, ¢;= 1 hé s6 bim ngang,
hé s6 m;=1. Luc doc X;=0.
e Trudng hgp III: Lyc thing ding cuc dai : Z; = Z; max

Zi max = Kdi . Kg4: hé s6 tdi trong dong.
2

Kg=2+3ddi véi 6 to c6 tinh niing thong qua thip;
Kq=3+4d6i vdi 6 to c6 tinh niing thong qua cao.
Sau diy la tinh todn cdc trudng hop cu thé:

1. Trudng hgp I:

C6 tac dung dong thdi cla cédc luc: Zip, = Zi = Z; va X;p= Xj= X (hinh 11.12)
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B m,;.G,

G,. G
Z, = . e Xlzmlp 1P m, L

:c6 thé tinh Z, =
Z; tlt cam clia tru quay tdc dung 1én thanh ditng clia bd phan din huéng (hinh 11.12a).
Trén doan cénh tay doan (b; —r1) Ivc nay s& giy momen Z; (b; —;) cAn bing véi mdmen
Fl‘z.
LAy momen ddi v6i di€m A |, ta c6 Fry =Z,; (b -1})

Do dé: F=z, 210
I,

Luc phanh X; giy nén tdi trong 1é€n khép trén va duéi: X; va Xy
X, =X, 2 va X, =X, &
) e
Momen phanh M, = X1« qua dia ti ciia phanh c6 khuynh huéng quay thanh ding cia
bd phan din hudng. Trong mit phing chita binh xe M, cn bing véi momen Sr,. Nhd d6 ta
tinh dugc gid tri cia S;

S=X,
I
Do d6 hgp luc cia khdp Guay trén va khép quay dudi ta c6:
-b
S—xXlax M2 gyX, =X,
I )

r, +a

Luyc do U= Xlli do luc X; giy rastrong thanh kéo ngang ctia hinh thang 1ai (hinh
1
11.12a)
1 - khodng c4ch tir gitta v€t banh xe dé&n tru diing:
1, - khodng cdch tir cd ngdng quay dén truc thanh kéo ngang.
U sinh ra cac luc U, va Uy ; bﬁng cach 1an lugt léfy momen véi di€m A, va By cla luc
U ta c6:

B ; Udlei_i

%L |
1 b RS

Nhu vay trong trudng hgp nay don trén chiu nén hay kéo do Ivc (F -U,) va udn do luc
(S —X,). Pon du6i chiu udn trong mit phang vudng géc véi truc 6 to do luc Z,, Z; (Z; luc

nén 10 xo phia trdi: Z, =7, Ll ) va udn trong mit phing nim song song vSi khung do luc
a,
(§+X4) cling nhu chiu kéo do céc luc (F+ Uy).
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Cr hg
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71 Bi I il
—_ ! V4
E
71 :
E C a)
-—]—J\ 1'1
X1 l
U o !
Hinh thangidi
v T
@ Il
Qt Fit Y Fip  Qp
hg
Yit Fit Qt Fip Qp Yip
I'bt—b TZ“ Zat Z2p Tle
I;g-__ " ﬁ"’;Ym
Zit R Zip
B
b)

Hinh 11.12: Sd dd tinh todn @€ chon cic kich thudc cd ban ctia bd phan hudng
& hé thong treo doc lap.

2. Trudng hop II:

Trén hinh 11-12b céc luc Z, va Z dudc tinh theo cac cong thic:

G 2h,o
Z, = 71(1 +Tglj — 8ix
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2 B
D& ting d6 du trit bén, c6 thé tinh Z;, Z; khong trir di trong lugng gpy:

2h
z, =Q(1+—g(plj

G 2h,¢
le :_1(1_—gl]_gbx

2 B
G 2h,
le:j(l——é lj

Con cac luc:

2h
Y, :&[1+ P ](pl

) B
G 2h, @,
v, =Sl

Phén lyc trugt ngang Y tic dung 1€n cdnh tay don (rpx — b) sinh ra mémen Y (r,x —b)
can bing v6i md6 men dodyc Q tdc dung 1én don dudi clia bd phan hudng. o) day l1a luc chi
chung cho ca hai bén trdi va‘phdi. Do d6:

Sy, 70 Q, :Ylpu
I I

Trong trudng hgp 11, i trong ticdung 1én don trén clia ngdng quay bén phdi lam don
trén chiu nén hay udn doc do lyc (Fi,+Q;)2Don dudi ngdng quay phdi chiu udn do luc Z;,,
7, va chiu kéo do luc (Fip+ Qp + Yip).

DPon trén clia ngdng quay bén trdi chiu néahay chiu kéo do luc (Fy —Qy). Pon dudi
ngdng quay trdi chiu nén hay chiu kéo do lvc (Y, Q, — Fy;) vabi udn do luc Zy, Zy, .

3. Trudng hgp III:
Luc Fy = Fi, = F dugc xdc dinh khi:

i = Z]p = I<di = Lo :ZZP = Kdir—l
2 2 a
Do d6: F = Kq G, (b -1)
2 r,

Luc Zi; = Zip, nén 10 xo vira n€u trong trudng hgp II. Bon trén trong trudng hgp nay
chiu nén hay u6n doc do lyc F. Pon dudi trdi chiu udn do Iyc Zy, don dudi phai chiu udn do
Zop; cd hai don chiu kéo do luc F.

Trudng hdp cic don cla hé thdng treo dit nghiéng theo mit phing ngang hay mit
phéng doc khi tinh phai k€ dén cac géc nghiéng.

Cédc don cia hé thong treo thudng ché tao bing thép 30, 35 hay 40. Doi khi thanh
ditng & giita ché€ tao bing thép 30X hay 40X, cdc don ciia hé thong treo doi khi dap tr thép
it cicbon 10 hay 15.
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