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Ths. Nguyén Phu Thueng Luu

CHUONG 1 PUONG PAC TiNH TOC PO CUA PONG CO

Hién nay ngudn dong lyc chinh ding trén 6td phd bién 12 dong co dot trong
ki€u piston. Vi vdy cin phdi nghién cttu dudng dic tinh téc d6 ctia dong co dot
trong kiéu piston d€ 1am co s& xdc dinh cdc lyc hoic md men tic dung 1én cdc
banh xe cht dong.

I. PINH NGHIA

Pudng dic tinh téc d6 clia dong co 1a cdc dd thi bi€u dién cidc mdi quan hé
gifta cong suat P., moment xodn M, clia dong co theo s vong quay n. hoiic tdc do
g6c me cua truc khuyu.

II. PHAN LOAI

Pudng dic tinh tdc do clia dong cd nhan dudc bing cich thi nghiém dong cd
trén bé thit hodc bing tinh todn theo cong thifc kinh nghiém S. RLay decman.

Khi thi nghiém dong cd trén bé thit n€u budém ga md hoan toan (ddng co
xing) hodc kéo hét thanh ring nhién liéu cda bom cao 4p (ddong cd diu) tic 1a
dong cd dugc cung cAp nhién liéu t3i da thi dudng dic tinh tdc do clia dong cd nhan
dudc goi la dudng dic tinh ngoai.

Né&u buém ga hoic thanh ring dit & vi tri trung gian thi dudng dic tinh t6c do
clia dong cd nhan dugc goi 1a dudng dic tinh cuc bo.

Nhdn xét: vi vi tri cda buém ga md hoan toan (kéo hét thanh ring) chi c6 1,
con vi tri m§ (kéo) trung gian clia buém ga (thanh ring) cé vd van vi tri nén doi véi
mdt dong cd dot trong s& c6 mot dudng dic tinh ngoai va vd sd dudng dic tinh cuc
bd tuy thudc vao vi tri cia buém ga hodc thanh rang.

III. PUGNG PA C TINH NGOATI CUA PONG CO BANG THUC NGHIEM
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a. bong cd xing b. Bong co diezel

P. [ kW ] cong suit dong co;
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Iv.

M. [ Nm] moment xodn dong cd;

0. [rad/s ] toc dd quay clia c6t may;

Oemin 12 t6c d6 d€ dong cd khdng chét may;

®emax 12 t0c dO ghdi han d&€ ddm bdo dd bén, 6n dinh cla cdc chi ti€t ciia dong
cd;

(®emin +®emax) 12 khodng 1am viéc cia dong cd;

Ché& d6 cong suit cuc dai: P, M, oc ;

Ché& do moment cuc dai: PM, MM, oM ;

Khi o, > o.": néu sitc cin ciia dudng ting Ién s& lam tdc do gbéc clia dong
co gidm xudng (t6c dd clia xe gidm) nhung md men xodn clia dong co tu dong dugc
ting 1én do d6 viing ®." + e 12 viing 1am viéc n dinh ctia dong co.

Khi o, < o": néu sitc cin cia dudng ting 1én s& lam téc do géc ciia dong
co gidm xudng (tdc dd cla xe gidm) nhung md men xoin clia dong cd tu dong gidm
xudng do d6 viing ®emin + 0" 12 viing 1am viéc khong 8n dinh clia dong cd. Pay
chinh 12 mot nhugc di€m cia 6t6. DE khic phuc nhudc diém nay trén 6td trang bi
hop s6.

Khi o > 0. cong suit ciia dong co gidm 12 do qud trinh chdy cia dong co
x4u di, tdn hao cong suit trong dong co ting 1én va sy mai mon cdc chi ti€t trong
dong cd ciing ting 1én — mot s6 dong co diing bd han ché téc @6 d€ nhim cho
Oemax kKhOng vugt qua 10:20% o' khi xe chay trén dudng t6t, nim ngang.

Heé s& thich ng moment K = M.™/ M.": néi 1én kha ning tw dong thich tng
clia dong cd doi vdi su ting tdi do cdc ngoai luc tdc dung khi 6t6 1am viéc.

bong coxdng: K=1,2+1,4;
Pong codiu: K=1,05+1,25;

XAY DUNG PUONG PAC TINH NGOAI BANG CONG THUC S. R. Lay
Pécman

Hién nay nhd mdy tinh, viéc si dung quan hé gidi tich giita cong suit,
moment xoin vdi s6 vong quay cda dong co theo cdng thitc LAy Pécman d€ tinh
todn stic kéo sé& thuin 1¢i hon nhiéu so véi khi ding do thi dic tinh ngoai bing dd
thi.

LY THUYET OTO
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Cho céc tri s6 ®, khdc nhau sau dé bi€n ddi thanh n., dua vio cong thifc trén
ta tinh dudc cong suit P, tuong ng va tir d6 vé dugc dd thi P, = f(w.).

_10°P,
© 1,047n_°
_ 2mmy

© 60

®

Co6 céc gia tr1 P va o, ta c6 thé tinh dugc cdc gid tri moment xoin M, clia
dong co va tir d6 vé dugc dd thi M. = f(w.).

V. PUONG PAC TiNH NGOAI LY TUGNG CUA PONG CG PAT TREN OTO

A
M. Pe

. > ™
M >
0 e Oemax = (DeV We 0 e ®emax Me

Pe = Me. O)eo
M.*: moment tng vdi ch& do leo ddc cuc dai;
M.": moment @ng vdi ch& do t6c do cuc dai;

DPudng dic tinh trén c¢6 dang hypebon va téc do 6t can thyc hién bit dau tir
o = 0.

Né&u dong co c6 dudng dic tinh ngoai nhu trén thi khong cin ding hop 0.
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P& cai thién dic tinh ngoai clia dong cd (ndn lai dudng dic tinh) ngudi ta
diing bi€n mo thuy lyc trong hé thdng truyén luc khong thuin cd khi.
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VL SU TRUYEN CONG SUAT TU PONG CG TGI BANH XE CHU PONG

Cong suit & banh xe chi dong thé hién qua hai thong s6 12 moment xodn vi
s6 vong quay clia banh xe chii dong.

Cong suit clda dong cd dudc truyén t6i banh xe chd dong clia 6td6 qua hé
thong truyén lyc. Trong qud trinh truyén, cong suit bi tdn hao do ma st trong hé
théng truyén Iyc vi vay cong suit clia banh xe chi dong s& nhd hon cong suit clia
dong co phétra.

1. TOC PO QUAY CUA BANH XE CHU PONG
n ® .

< (S (S n - Q) -
1 = e j— nk = — ’(’Ok e - 5
n, Wy 1y 1y

ig — ty s0 truyén clia hé thong truyén luc;
i[] = ih. ip. iO. ic;
ip — ty O truyén ctia hdp sd chinh;
. 2 ~ A < A ~
i, - ty 8O truy€n cua hdp s0 phu;
ip - ty sO truyén clda cau ;
ic - ty s truyén clia truyén lyc cudi ciing (may kéo);
Ne, ®c— SO vOng quay va téc do géc clia dong cd;
A PN N e A z 2 2 2 A
ng, Ox— sO vong quay va toc do goc cua banh xe chu dong;

2. MOMENT XOAN G BANH XE CHU PONG
Mg =Me. ig. Ne=Me. ip. dp. do. 1c. Mes
Nu — hiéu sut cda hé thdng truyén luc;
Nd = M- Mh- Ned- MNo- Mes
M1 — hiéu suét cda ly hdp (coi nhu ~ 1);
Nh — hiéu suit ctia hop s6 va hop s6 phu (néu co);

Nea — hiéhu suit cda cdc ding;
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Mo — hiéu suit clia cau chii dong;
Ne — hiéu sui't clia truyén Iyc cudi cling;

3. LUC KEO TIEP TUYEN Fg

Mg

F

/77777777

7777777

Moment My cla banh xe chii ddng tic dung vao mat dudng mot luc F ngudgc
chiéu véi chiéu chuyén dong clia 6t6. Do tic dung tuong hd giita dudng va banh
xe cho nén banh xe s& chiu mot luc Fy tdc dung tr mat dudng cé gid tri Fy=F va
cuing chiéu véi chiéu chuyén dong clia xe 6t.
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CHUONG 2 CO HOC LAN CUA BANH XE

Banh xe 12 phin tif ndi giita xe va mit dudng, nhd c¢6 banh xe ma 6td cb thé
chuyén dong dudc va cdc luc truyén dugc 1én xe va téi mit dudng.

B4nh xe 6td lin trén mit dudng theo mdt nguyén 1y vira ma sdt vira vau bam.
Mit khac banh xe 6td dan hdi va mit dudng ciing khong phai 12 tuyét ddi citng. Do dé
qud trinh truyén ning lugng gitta binh xe va mit dudng rit phitc tap. Trong chuong
ndy ta chi dé cap tdi su ldn ciia banh xe trén nén duong ciing.

I. CAC LOAI BAN KINH BANH XE

Trong qué trinh chuyén ddng, kich thudc ctia banh xe ludn bi bi€n ddi. P& phan
biét kich thuc banh xe trong cic diéu kién cu thé ta st dung cic loai ban kinh banh
Xe.

1. BAN KINH DANH PINH r,

La bén kinh clia banh xe dugc bom ding dp suit qui dinh nhung khong chiu
tdi va khong quay. Ban kinh nay dudc gidi thiéu trong cic s6 tay k¥ thuat.

2. BAN KINH TINH r,

La ban kinh dugc do bing khodng cdch tif tAm truc ca bidnh xe d&én miit
phing ctia dudng khi banh xe ditng yén va chiu tii trong thing ding.

1, phu thudc vao tdi trong va dp xuat 16p.
3. BAN KiINH PONG LUC HOC rq

L2 ban kinh do dugc bing khodng cich tif tim truc banh xe d€n mit phing
ctia dudng khi banh xe lin.

Trong qua trinh xe chuyén dong, vin téc xe(tdc d6 quay banh xe) ludn thay
ddi do d6 rq khong nhitng phu thudc vao tai trong va 4p xuit 16p ma con phu
thudc vao toc dd quay clia banh xe.

4. BAN KINH LAN 1,
La bdn kinh cia mot banh xe gid dinh ma khi lam viéc:
+ Khong bi bi€n dang;
+ Khong bi trugt quay, trugt 16t;

+ Cung tdc¢ do tinh ti€n va t6c do quay nhu bdnh xe thuc t&€ dang
dugc khdo sat;

B4n kinh lin khong phdi 13 thong s6 hinh hoc ma 1a thong s6 dong hoc va
dudc x4c dinh bing ty s0:

r = l; V[m/s]- 1a tdc do thuc t€ cla xe 6t0;
@y oy[rad/s ~ 1/s]- toc dd géc clia banh xe;
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Trang thai trugt quay hoan toan (vin quay):o # 0; V=0 — 1, = 0;
Trang thai trugt 1€t hoan toan (khi phanh): oy =0; V#0 > =00}

Nhu viy trong qué trinh 6t6 chuyén dong r; = 0 + oo tuy thudc vao rat nhiéu
céc thong s& nhu: tdi trong tic dung, dd dan hoi cda 16p va kh3 ning badm cla
banh xe véi dudng, t6c do quay cla banh xe, luc kéo va Iyc phanh..nhitng thong
s6 nay ludn thay ddi trong qud trinh chuyén dong. Vi vay trong thuc t&€ tri sd cia
11 chi c6 thé xdc dinh bing thyc nghiém.

D3&i v6i mit dudng cu thé, 6t6 cu thé bing thuc nghiém ta c6 quan hé giita
vdi luc kéo va lyc phanh nhu sau:

A rlO(m)
s s
Lo | Truotqua
Trugt 1€t . q\ Y
N N | hoan toan
hoan toan
F, (N) 0 Fx (N)

F_ —luc kéo ti&p tuyén;

F, —lyc phanh tai banh xe;

A —hé s8 bi€n dang vong cla 16p;
L =1, —A:E;

r,, —bdn kinh ldn clia banh xe khi khong chiu tdc dung ctia F, vaF,;

5. BAN KINH TINH TOAN r

O trén ching ta da dinh nghia nhiéu loai ban kinh va ching phu thudc vao
nhiéu c4c thong s6 khac nhau. Diéu nay giy khé khin trong viéc lwa chon mot
ban kinh nhat dinh nao d6 d€ tinh todn. P& gidi quyét van dé nay ngudi ta dua ra
mdt ban kinh tinh todn thdng nhatr.

Bdn kinh r dugc chon r = ryp tirc 1a bdn kinh ldn ctia banh xe trén d6 khong
c6 tdc dung bat ky luc kéo, Ivc phanh nao hay néi cidch khdc, ban kinh tinh todn
l1a ban kinh banh xe 1dn hoan toan khong trugt.

Trong nhitng tinh todn thong thudng ngudi ta thudng gid thi€t 6t6 chuyén
d6ng khong trugt thi ban kinh r dugc s dung.
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IL. QUAN HE PONG HQC VA PONG LUC HOC CUA BANH XE KHI LAN
1. QUAN HE PONG HOQC
a. BANH XE LAN KHONG TRUQT (bdnh xe bi dong)

T6c dd V clia tim bdnh xe (t6c do clia xe 6td) bing vdi tdc do 1y thuyét Vo =
k. T

V=Vpo=w. 1
Do vay tdm quay tc thdi P cia bdnh xe nim trén vong bdnh va r =1
Néu chonr =1y, thi trang thdinay chi c6 dugc & banh xe bi dong véi My = 0.
b. BANH XE KHI LAN CO TRUQT QUAY(bénh xe chi dong)

T6c dd V clia tim banh xe nhd hon t6c do 1y thuyét Vo, do d6 P nim bén
trong vong banh xe vi vdy r; <r.

Trong vung ti€p xic clia banh xe véi mit dudng sé€ xudt hién mot van
toc trudt Vs (tdc do mat mat khi trugt).

Sy trugt cia badnh xe dugc danh gid bing hé s6 trugt 5y:

V;,=V-V, <0;
Vs V-V, 1 A

> 0;
Vo Vo r
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Khi trugt quay hoan toanr =0 —> o =1’
c. BANH XE KHI LAN CO TRUQT LET (banh xe khi phanh)

I

v

P

T&c dd V 16n hon tdc dd Vo, do d6 cuc P niim bén ngoai vong banh xe va 1|
>T
V,;=V-V,>0;
V. V-V, V
— e YoV Yo 3T g5y,
Y v vV g
Khi trugt 1€t hoan toan 1= — §, =-1;
2. QUAN HE PONG LUC HOC
a. PHANLUC CUA MAT PUONG TAC DUNG LEN BANH XE
Khi 6t6 chuyén dong, bé mit ctia banh xe tiép xic v6i dudng & rat nhiéu
di€m tao thainh mot khu vuc ti€p xic. Do tdc dung tuong hd giita banh xe véi
mit dudng, tai khu ti€p xiic sé xuat hién cic phan lyc riéng phan tir dudng tic
dung 1&én banh xe. Hop cdc phdn luc riéng phin ta sé dugc mot phan luc tap
trung t0 dudng tdc dung 1én banh xe. Phan tich hdp luc nay theo 3 phuong
trong hé toa do Oxyz ta c6:
Z - Phan lyc phdp tuyén vudng gbc v6i mit dudng;
Y - Phan lyc ti€p tuyén theo phuong ngang, nim trong mit phing song
song v6i dudng, tic dung vudng géc véi mit phang doc xe;

X — phan lyc ti€p tuyén, nim trong mit phing cla dudng, phuong ciia
truc OX;

LY THUYET OTO Trang 10
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b. BANH XE BI PONG

Tai trong tac dung 1€n banh xe Gy;

Luc diy clia khung xe dit vao tAm banh xe, huéng theo chiéu chuyén
dong;

Hop luc Z cla cac phdn lyc phdp tuyén tr dudng tic dung 1én banh xe:

Khi banh xe 1idn, cdc phin tif cia badnh xe 1an lugt ti€p xiic vdi dudng va
bi nén lai; cdc phan ti ctia badnh xe & phia sau sé& 1an lugt ra khdi khu vuc tiép
xtic va phuc héi lai trang thdi ban diu vi th€ cdc phdn luc riéng phan cla
dudng tic dung 1én banh xe & phan trudc clia khu vuc ti€p xic s& 16n hon &
phin sau; tdng hdp luc Z sé& bi 1éch vé phia trudc mot khodng a so véi dudng
thing ding di qua tAm truc clia banh xe.

Hop luc X clia cdc phdn lyc ti€p tuyén song song véi mit dudng va
ngugc chiéu chuyén dong cda xe; X can trd sy lin cda banh xe nén con goi
12 Iyc cdn ldn va ky hiéu 1a Og;

= O, =Z><E=Gl><i;

Zxa=0,xr
r r

Z=G,

defltf=2:>0f =fxZ=1xG;
r

f—hé sd can lin; £=0,01+0,015;
Nhu vy O¢ phu thudc vao hé sd cdn lin va tdi trong Z;
Khi ddi lvc vé diém ti€p xiic, ta c6 M; goi 12 moment can lin:

Mf =7.a= Of. T,

LY THUYET OTO Trang 11
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¢. BANH XE CHU PONG

—> S

oo

Trén banh xe chi dong c6 tic dung cia moment kéo My tir dong co
truyén xudng;

G, tai trong thing ditng;

Luc cdn Fy tir khung xe tic dung 1én banh xe dit tai tim truc bdnh xe va
ngugc chiéu chuyén dong;

Z phan lyc phép tuyén;

Or, M¢la luc cdn lin va moment cdn lin;

Fi 12 luc kéo ti€p tuyén, Fy =My /1 ;

X hop luc clia cdc phan lyc ti€p tuyén cia mit dudng tdc dung Ién banh
xe hay con goi 1a phan luc ddy cta dudng, X= Fy — O ;

d. BANH XE PHANH

M, moment phanh do ¢o cdu phanh sinh ra;

F, luc phanh (phdn lyc ti€p tuyé&n cda mit dudng do M, tdc dung vao
mat dudng);
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X hop luc clia cdc phan lyc ti€p tuyén clia mit dudng tdc dung Ién banh
xe hay con goi 1a phdn lyc phanh, X = F; + Or ;

e. KHA NANG BAM CUA BANH XE CHU PONG

Pé& cho bdnh xe cht dong khong bi trugt quay khi 6t6 chuyén dong thi
luc kéo Fy tir dong co truyén xudng phdi thod man diéu kién:

Fc< Zo;

Me .itl Tl

F, = tlSZ(D;

r
Z — phan lyc phdp tuyén tic dung 1én banh xe chii dong;

@ - hé sd bam giita banh xe véi mit dudng; ¢ phu thudc vao tinh trang
mit dudng (dudng tron @ gidm, dudng t6t @ ting);

Pudng dong bang: ¢ = 0,1 + 0,2;
Pudng bé tong kho: ¢ =0,8 ;

biatFy, =Z¢ ; F, dudc goi la lyc bdm va diéu kién trén c6 thé viét lai
nhu sau:

Fy<F,;
My <M,=F,. r;
Tir diéu kién trén ta c6:
Fimax =Fp=Z. ¢ ;
Mimax =Me=Z. ¢. 1;

Tuong tu nhu vay trong qué trinh phanh, lc phanh do co cAu phanh sinh
ra bi han ch& bdi luc bam:

F,<F,;

M, <M,y ;
Fomax=Fo=Z.¢;
Mpmax =My =Z.¢. 1

Trong trudng hgp chung, né€u & viing ti€p xic clia banh xe chd dong véi
mit dudng c¢6 cd phén lyc ti€p tuyén X va phdn luc ngang Y clia dudng tdc
dung 1&n banh xe thi diéu kién dé banh xe khong bi trugt 1a:

VX + Yo <25
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@ — hé s6 bdm ctia bdnh xe chii dong vdi mit dudng theo hudng véc td
hdp luc cta cac luc Xmax, Ymax-

f.  PAC TINH TRUQT

Nhu d3 néi & trén hé s6 bdm ¢ dic trung cho khd ning bdm va phu
thudc vao tinh trang mdt duong.

Bing thuc nghiém ngudi ta lai chitng minh dudc ring ¢ khong nhitng
phu thuudc vao tinh trang mit dudng ma con phu thudc vao dd trugt (tinh
trang trugt) cia banh xe khi ldn trén dudng d6. Hién tugng nay dudgc mo ta
thong qua mdt dic tinh goi la dédc tinh trugt nhu sau:

Py v Pudng bétong khod

S
Pudng dat

(S
">

1 ' 8 (dd truct)

¢x—12 hé s6 bam theo phuong doc xe (chinh 13 ¢ néi tir dau téi giv);

@y — hé& s6 bam theo phudng ngang;
Tir do thi ta c6 mét s6 nhén xét:

@y thay ddi theo §y.
O trang thdi trugt hodn toan &, = 1 ta ¢6 ¢, = @, khong phdi 1a gid tri 16n
nhit, @, ~ 0 do d6 bdnh xe khong con kha ning bam ngang, rdt nguy hiém vi
chi cAn dung nhe xe c6 thé bi lat;

0 =0,2+0,3co (va l1a gié tri I6n nhit cia ¢x, @y tdng 1én ddng ké so vdi
trudng hdp ok =1 ;

Phan dudng dic tinh ¢6 §; = 0,2 + 0,3 dudgc 4p dung cho hé thdng phanh
ABS.
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g. SULAN CUA BANH XE PAN HOI CHIU LUC NGANG - GOC LECH
HUGONG

Y lyc ngang

b,

Y \‘

phin lyc ngang cida
mat dudng

Bénh xe dan hoi khi lin trén dudng c6 tic dung cda luc ngang Y sé& bi
bi€n dang ngang. Khi d6 tdc d6 tinh ti€n V clia tAim banh xe s& khong nim
trong mit phing ddi xing doc clia banh xe ma l&éch di mot géc o goi 1a géc
I€ch huéng (géc lan 1€ch)

Y
Y:Cy.a:a:—
Cy

C, — d6 ctrng hudng;

Y — c6 thé 1a Iyc ly tAm khi xe quay vong,
lyc gi6é ngang, luc sinh ra do dudng
nghiéng ngang...

oc - la mdt thong s6 lién quan dén tinh
chuyén dong &n dinh clia 6t6;

Géc 1éch hudng oc phy thudc vao rat nhi€u y&u t6 Cy, Z, X, Y, loai
16p... trong d6 chd y&u 1a phu thudc vao luc ngang va dd dan hdi cda 16p;
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Trudng hdp banh xe chi dong lin chiu luc ngang Y: bdnh xe sé& chiu
cac lyc nhu hinh v&: R 1a hgp luc cla Fy va phan lyc ngang Y’ do luc ngang

Y
R=4F +Y"”

Theo diéu kién bdm R= Ry.x = ¢ G va phdn luc ngang cling dat gid tri
cuc dai Y=Y pax.

Yoo =R —F =(0G)* —E;

T cong thic trén, n€u Fy cang 16n thi Y cang nhd. Khi lyc Fy hodc luc
F, dat dén gidi han bam thi Y. = 0. do dé chi cAn mdt luc ngang nhd tic
dung 1én banh xe thi n6 bit diu trugt=> sinh ra géc 1éch huéng.
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CHUONG 3 CO HOC CHUYEN PONG THANG CUA OTO
L. PAT VAN BPE

Muc dich ctia chuong nay xdc dinh cédc lyc tic dung 1€n xe 6td trong qud trinh
chuyén dong tir d6 xdc dinh tinh todn cdc thong sd dong luc hoc chi yé&u ciia xe: tc
dd cuc dai clia xe Vi, d0 doc cuc dai ma xe c6 thé leo dugC spax, kha ning ting toc
cuc dai cda Xe amax.

Trong chuong nay thira nhin mot s& gid thiét:

1. Dong cdng suit (M, o) truyén t6i cdc banh xe chli dong hay t6i cdc ciu
chii dong ctia xe nhiéu ciu la nhu nhau. Do dé c6 thé chi coi c6 mot dong
cong suit duy nhat truyén tir dong cd tdi modt banh xe chi dong dai dién
ma thoi (diing model phing mot vét).

2. B4 qua dnh hudng cda qud trinh dong md ly hgp tdc 1a khdong quan tim
dé&n ly hdp trong qué trinh truyén luc. Khong nghién citu 4nh hudng clia ly
hgp thuy luc.

3. Trong cdc bai todn ctia chuong nay sé st dung dic tinh ngoai cia ddng co.

4. Trong chuong nay chua quan tAim dén sy trugt va bi€n dang cla banh xe.

IL. CAC LUC TAC DUNG LEN OTO

oc - g6c dc mit dudng;

hg, a, b1a toa d0 trong tim cua xe 6t0;

L- chiéu dai co sé cia xe;
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1. TRONG LUGNG CUA XE G
G dat tai trong tim(hg, a, b) cla xe;
G gbém 2 lyc thanh phan:
+ Gcosce thing géc véi mit dudng;
+ Gsinoc song song véi mdt dudng;
2. PHAN LUC PHAP TUYEN Z
Z =7+ 7, =Gcoscx;

Z1, Z> — 12 phan luc phdp tuyé€n clia mit dudng tic dung 1én bdnh xe ciu
trude va cau sau;

3. LUC CAN DOC 0O,
0, = Gsinec:

Mtic @6 ddc clia mit dudng dugce thé hién qua géc ddc o hoic qua do doc s
= tgoc; khi oc < 5% ¢6 thé coi s = tgoc = sinec;

Xe 1én doc thi O, ngugc chiéu chuyén dong;
Xe xudng doc O, ciing chiéu chuyén dong va trd thanh lyc diy;
4. LUC CAN LAN O; VA MOMENT CAN LAN M

Khi banh xe lin trén mit dudng s€ c6 luc cdn lin tdic dung song vGi mat
dudng va ngugc chiéu vdi chiéu chuyén dong tai viing ti€p xic giita banh xe vdi

mat dudng;
0, =21,
T S0, =7, f+ 7,1
0f2:Zz~fz '

f,,f, —1a hé&sd cdn lin twong dng clia bdnh xe trude va banh xe sau;
néucoi f~f ~ f, =0, =(Z,+Z,)f =Geosa.f;
M;; va My, — mOmen cdn lin G banh xe trudc va sau:
Mt + Mg = Mg = Of r = Gfr. coscx;
5. LUC CAN TONG CONG CUA PUGNG 0,
Oy = Or + O, = G(f. cosoc + sinc) = G(f £ 5);
Heé s8 cn tdng cong cla dudng: y =f+s = O, = y. G;
6. LUC CAN GIO Oy

Luc dugc dit tai tAm cua dién tich can chinh dién cia 6t6 cich mit dudng &
do6 cao ~hg, ngudc chiéu vdi chi€u chuyén dong;

0, = 0,63. C,. V2. S;
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Cy 12 hé s6 cdn khong khi phu thudc vao hinh dang khi dong hoc va chat
lugng bé mit;

S dién tich cdn chinh dién ;
v vin tdc clia xe;
7. LUC CAN QUAN TiNH 0O,

Khi xe chuyén dong khong 6n dinh, luc qudn tinh cda cdc khdi lugng
chuyén dong tinh ti€n va cic khdi lugng van dong quay xuit hién;

O,=mg. a=m.d,. a;

my 12 khéi lugng thu gon clia xe;
m 12 khéi lugng tinh cla xe;

8, 12 hé s6 khoi lugng quay;

a la gia tdc cla xe;

O, dit tai trong tAm cua xe;

Khi ting t6c a > 0 thi O, ngugc chiéu chuyén dong; khi gidm tdc a< 0 thi O,
cing chiéu chuyén dong;

8. LUC KEO TIEP TUYEN

Fy — luc kéo ti€p tuyén:

111 PIEU KIEN PE OTO CO THE CHUYEN PONG PUGC

P& cho 6t6 c6 thé chuyén dong duge ma khong bi trudt quay thi lyc kéo ti€p
tuyén sinh ra & vung ti€p xic giita banh xe chi dong va mit dudng phai 16n hon
hoic bing tdng cic luc cidn chuyén dong, nhung phai nhé hon hoic bing lyc bim
giffa banh xe v6i mdt dudng, nghia la:

O+ 0y £ 0., +0, < F<F,;

O, 14y dau + khi 1én ddc, 14y d4au — khi xuéng ddc;
0, 14y d&u + khi ting 8¢, 14y ddu — khi gidm tdc;

IV. CAN BANG LUC KEO CUA OTO

1. PHUGNG TRINH CAN BANG LUC KEO
Luc kéo Fy tir ddng cd truyén xudng ding d€ khic phuc cic luc cdn chuyén
dbéng ctia 6t0.
Fk=0¢+ 0y, £0,£0,;

Phuong trinh trén goi 12 phuong trinh cin bing luc kéo;
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