Ths. Nguyén Phu Thuong Luu

GIOI THIEU MON HQC
Mon 1y thuy&t 6td 1a mdt mon hoc chinh clia chuyén nghanh 6t6.
Muc dich ctia mon hoc 12 nghién citu mot sé van dé quan trong:
Khio sét, danh gid vé tinh ning dong luc hoc ciia mdt miu xe 6td nao dé.

Khdo sit, ddnh gi4 nhitng tinh ning khic clia 6td: phanh, diéu khién (14i), 6n
dinh, €ém diu (dao dong)...

L3 co s6 thi€t k&€ miu xe 6td6 mbi.

La co sd cho cac mon hoc khéc: tinh todn thiét k& 6td, diéu khién ty dong dién i

0 to.

Tai li€u tham khéo:

[1]. Ly thuyét 6t6 mdy kéo. Nguyén Hitu Cdn, Du Qudc Thinh, Pham Minh
Thai, Nguyén Viin Tai, Lé Thi Vang. NXB khoa hoc k§ thuat. Ha noi.
2003.

[2]. Ly thuyét 6t6. TS. Nguy&n Nuge. NXB Gido duc. 2002.

[3]. Ly thuyét 6t6. TS. Lam Mai Long. Giao trinh giang day cao hoc truong Dai
hoc su pham k¥ thuat. 2006.

[4]. Ly thuyét 6t6. PGS_TS. Pham Xuan Mai. NXB Pai hoc quéc gia thanh phd
ho chi minh. 2004.
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CHUONG 1 PUONG PAC TiNH TOC PO CUA PONG CO

Hién nay ngudn dong luc chinh ding trén 6td phd bi€n 1a dong co dot trong
ki€u piston. Vi vdy cin phai nghién cttu dudng dic tinh toc d6 cla dong co dot
trong ki€u piston d€ 1am co sd xdc dinh cdc luc hoic md men tic dung 1én cic
banh xe chi dong.

I. PINH NGHIA

Pudng dic tinh toc d6 clia dong co 1a cdc @6 thi bi€u dién cic mdi quan hé
gifta cong suit P, moment xodn M, clia dong co theo s& vong quay n. hoic tdc do
g6c w, cla truc khuyu.

IL. PHAN LOAI

DPudng dic tinh tdc dd clia dong cd nhan dudc bing cdch thi nghiém dong co
trén bé thit hodc biang tinh todn theo cong thitc kinh nghiém S. RLAy decman.

Khi thi nghiém dong cd trén bé tht n€u buém ga md hoan toan (dong co
xing) hoidc kéo hét thanh ring nhién liéu cda bom cao dp (dong co dau) tic 1a
dong co dugc cung cAp nhién liéu t6i da thi dudng dic tinh tdc dd clia dong cd nhan
dudc goi la dudng dic tinh ngoai.

Né&u budm ga hoic thanh ring dit & vi tri trung gian thi dudng dic tinh toc do
ctia dong cd nhan dugc goi la dudng dic tinh cuc bo.

Nhdn xét: vi vi tri cia buém ga md hoan toan (kéo hét thanh ring) chi ¢6 1,
con vi tri m§ (kéo) trung gian clia buém ga (thanh ring) ¢6 vo van vi tri nén doi véi
mot dong cd dot trong s& c6 mot dudng dic tinh ngoai va vo sd dudng dic tinh cuc
bd tuy thudc vao vi tri cia buém ga hoidc thanh ring.

III. PUGNG PAC TINH NGOAI CUA PONG CO BANG THUC NGHIEM
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M. [ Nm] moment xoian dong ca;

o [rad/s | toc dd quay clia c6t may;

Ocmin 12 tc dd dé€ dong co khong chét may;

Oemax 12 t6c d0 ghdi han d€ dam bio dd bén, 6n dinh cda cic chi ti€t clia dong
co;

(®emin +®emax) 12 khodng lam viéc cia dong co;

N 3A N . . P P P
Ché dd cong suat cuc dai: P , Me , @c ;

N oA . M M M
Ché d6 moment cuc dai: Po ', M., @ ;

Khi 0. > o néu stc cdn cla dudng ting 1én s& lam t6c do géc chia dong
co gidm xudng (t6c do clia xe gidm) nhung md men xodn clia dong cd tu dong dudc
ting 1én do d6 ving ™ + @ 12 viing 1am viéc 6n dinh cia dong co.

Khi 0. < o néu stc cdn cla dudng ting 1én s& lam t6c dd gbc cla dong
co gidm xudng (toc dd cla xe gidm) nhung md men xodn cia dong cd tv dong gidm
xudng do d6 viing Memin + o 12 ving lam viéc khong dn dinh cda dong co. bay
chinh 12 mot nhugc di€m cta 6td6. PE khic phuc nhuge diém nay trén 6t6 trang bi
hop s6.

Khi 0. > o cong sudt cia dong cd gidm 12 do qué trinh chdy ciia dong cd
x4u di, tdn hao cong suit trong dong co ting 1én va sy mai mon céc chi ti€t trong
dong cd ciing ting 1én — mot sd dong cd ding bd han ché t6c d6 d€ nhim cho
Oemax KhONE VUGt qua 10+20% " khi xe chay trén dudng t5t, nim ngang.

Heé sd thich ¢ng moment K = MM/ M.": néi 1én kha ning tw dong thich tng
cla dong co ddi vdi sy ting tdi do cdc ngoai luc tdc dung khi 6t6 1am viéc.

Pong coxdng: K=1,2+1,4;
bong co dau: K=1,05+1,25;
IV. XAY DUNG PUONG PAC TiNH NGOAI BANG CONG THUC S. R. Lay
Pécman

Hién nay nhd mdy tinh, viéc st dung quan hé gidi tich giita cong suit,
moment xoin vdi s6 vong quay ctia dong co theo cong thitc LAy Pécman dé tinh
todn siic kéo sé& thuan Idi hon nhiéu so vdi khi ding dd thi dic tinh ngoai biing d6
thi.
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Cho céc tri s& w, khdc nhau sau d6 bi€n d6i thanh n., dua vio cong thic trén
ta tinh dudc cong suit P, tuong tng va tir d6 vé dugc dd thi P, = f(we).

_10°P,
© 1,047n,°
_2mn,

o, = ;
60

Co6 cac gia tri Pe va o ta co thé tinh dugc cdc gid tri moment xodn M, cla
dong co va tir d6 vé dugc do thi M. = f(w.).

V. PUONG PAC TINH NGOAI LY TUGNG CUA PONG CO PAT TREN OTO

A
M. Pe

P. = M.. m..
M.%: moment ing vdi ch& do leo ddc cuc dai;
M.": moment @ng v6i ch€ do téc do cuc dai;

Pudng dic tinh trén ¢ dang hypebon va tdc dd 6td can thyc hién bit dau tir
e = 0.

Né&u dong co c6 dudng dic tinh ngoai nhu trén thi khong can diing hop so.
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DPé& cii thién dic tinh ngoii clia dong cd (ndn lai dudng dic tinh) ngudi ta
diing bi€n mo thuy luc trong hé théng truyén luc khong thuin cd khi.

- T

’

\\\ r II
pC 4—8 “ HS
¥

Q
@)

VL. SU TRUYEN CONG SUAT TU PONG CG TGI BANH XE CHU PONG

Cong suat & banh xe chii dong thé hién qua hai thong s& 12 moment xoin va
s6 vong quay clia banh xe chii dong.

Cong suit clia dong co dugc truyén tdi banh xe chli dong clia 6td qua hé
thong truyén lyc. Trong qud trinh truyén, cong sudt bi tdn hao do ma sit trong hé
thdng truyén lyc vi vy cong suit clia banh xe chii dong s& nhd hon cong suit clia
ddong cd phat ra.

1. TOC PO QUAY CUA BANH XE CHU PONG

Q) N
— e — e : nk: -e;a)k: -e;
ny @y Ly Ly

ig — ty sO truyén clia hé thdng truyén luc;

itl = ih. ip. i(). ic;

in, — ty sO truyén clia hop s chinh;

i, - ty sO truyén ctia hop sd phy;

ip - ty s0 truyén clia cAu ;

ic - ty sO truyén cla truyén lyc cudi cling (may kéo);

Ne, We— O VONE quay va téc do géc clia dong co;

ng, wx— sO vong quay va tdc do géc clia banh xe chii dong;

2. MOMENT XOAN G BANH XE CHU PONG
Mg =Me. 1g. Ne=Me. ip. 1p. do. Ie. N
Na — hiéu suit cda hé thong truyén luc;
N = MNi. NMh. Mea- MNo- MNes
M1 — hiéu suat cda ly hdp (coi nhu ~ 1);
Nn — hiéu sui't cda hop s6 va hop sd phu (néu cd);

Nea — hiéhu suit cda cdc ding;
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Mo — hiéu suit clia cau chli dong;
Ne — hiéu sud't cla truyén lyc cudi cung;

3. LUC KEO TIEP TUYEN Fg

Mk

Ik

77T

Moment My cla banh xe chii ddng tdc dung vao mat dudng mot luc F ngugc
chiéu vdi chiéu chuyén dong ciia 6td. Do tdc dung tuong hd giita dudng va banh
xe cho nén bianh xe s& chiu mot lyc Fy tdc dung tr mat dudng c6 gia tri Fy=F va
cuing chiéu véi chiéu chuyén dong clia xe 6t6.
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CHUONG 2 CO HOC LAN CUA BANH XE

Banh xe 13 phin t¥ ndi giita xe vd mit dudng, nhd c6 banh xe ma 6td cé thé
chuyén dong dudc va cdc lyc truyén dugc 1én xe va tdi mit dudng.

B4nh xe 6td lin trén mit dudng theo mdt nguyén Iy vira ma sdt vira vAu bam.
Mit khdc banh xe 6td dan hdi va mit dudng ciing khong phai 1a tuyét ddi ciing. Do d6
qud trinh truyén ning lugng giita banh xe vd mit dudng rat phic tap. Trong chuong
nay ta chi dé cap t6i su ldn ciia banh xe trén nén dudng ciing.

I. CAC LOAI BAN KINH BANH XE

Trong qud trinh chuyén dong, kich thu6c clia banh xe ludn bi bi€n ddi. P& phan
biét kich thudc banh xe trong cic diéu kién cu thé ta st dung cac loai ban kinh banh
Xe.

1. BAN KINH DANH PINH r;

La bdn kinh ctia banh xe dugc bom diing 4p suat qui dinh nhung khdng chiu
tai va khong quay. Ban kinh nay dudc gidi thiéu trong cic s6 tay ky thuat.

2. BAN KiNH TINH r,

La ban kinh dugc do bing khodng cdch tir tAm truc cla bdnh xe d&én mit
phing ctia dudng khi badnh xe ditng yén va chiu tdi trong thing ding.

r. phu thudc vao tai trong va dp xult 16p.
3. BAN KINH PONG LUC HOC rq

L4 ban kinh do dugc bing khodng cich tir tim truc binh xe d&€n mit phing
ctia dudng khi banh xe lin.

Trong qud trinh xe chuyén dong, van tdc xe(tdc d6 quay banh xe) ludn thay
ddi do d6 rq khong nhitng phu thudc vao tai trong va dp xuat 16p ma con phu
thudc vao tdc dd quay ctia banh xe.

4. BAN KiNH LAN 1,
La bdn kinh cia mdt banh xe gid dinh ma khi lam viéc:
+ Khong bi bién dang;
+ Khéng bi trugt quay, trudt 16t;

+ Cung tdc do tinh ti€n va tdc dd quay nhu banh xe thuc t€ dang
dugc khdo sit;

Bén kinh lin khong phai 1a thong s6 hinh hoc ma 1a thong s6 dong hoc va
dugc xdc dinh bing ty s&:

r= l; V[m/s]- 1a tdc do thuc t€ cia xe dtd;
@y oy[rad/s ~ 1/s]- tdc dd géc clia banh xe;
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Trang théi trugt quay hoan toan (vin quay):ox # 0; V=0 —1,=0;
Trang thdi trugt 1€t hoan toan (khi phanh): wx=0; V=0 —>r1=00;

Nhu vy trong qué trinh 6t6 chuyén dong rj = 0 + oo tuy thudc vao rat nhiéu
cdc thong s& nhu: tdi trong tdc dung, dd dan hoi clia 16p va kha ning bdm cia
banh xe v6i dudng, tdc dd quay clia banh xe, luc kéo va lyc phanh..nhitng thong
s6 nay luon thay ddi trong qud trinh chuyén dong. Vi vay trong thuc t& tri sd cda
1 chi c6 thé xdc dinh bing thuc nghiém.

DP6i véi mit dudng cu thé, 6t6 cu thé bing thuc nghiém ta c6 quan hé giita 1,
v6i luc kéo va lyc phanh nhu sau:

A rlO(m)
| |
. E i Trugt qua
Trugt 16t Jordnay
N R ! hoan toan
hoan toan
Fp, (N) 0 Fi (N)

F. —luc kéo ti€p tuyén;

F, - luc phanh tai banh xe;

A —hé s bién dang vong cla 16p;
5 =M —AeFg

o —bdn kinh lin clia banh xe khi khong chiu tic dung ctia F_vaF;

5. BAN KINH TINH TOAN r

O trén ching ta da dinh nghia nhiéu loai ban kinh va chdng phu thudc vao
nhiéu cdc thong sd khdc nhau. Diéu nay giy khé khiin trong viéc lya chon mot
ban kinh nhat dinh ndo dé dé tinh todn. D€ gidi quyét vin dé nay ngudi ta dua ra
mdt ban kinh tinh todn théng nhatr.

Bén kinh r dugc chon r = ryy tiic 1a ban kinh ldn cia banh xe trén d6 khong
c6 tdc dung bat ky luc kéo, Ivc phanh nao hay néi cdch khéc, ban kinh tinh todn
la ban kinh banh xe ldn hoan toan khong trugt.

Trong nhitng tinh todn thong thudng ngudi ta thudng gid thi€t 6td6 chuyén
dong khong trugt thi ban kinh r dudc st dung.
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I1. QUAN HE PONG HOC 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 banh xe (t6c do ciia xe 6td) bing véi toc dd 1y thuyét Vo =
Wg. I

V=Vy=o. 1
Do vay tAm quay tifc thdi P ctia banh xe nim trén vong banh va r =1,
N€&u chon r =y, thi trang thdi ndy chi c6 dugc & banh xe bi dong v6i My = 0.
b. BANH XE KHI LAN CO TRUQT QUAY(bénh xe cht dong)

T6c dd V clia tim banh xe nhd hon td¢ do 1y thuy€t Vo, do d6 P nim bén
trong vong banh xe vi vy rj <r.
Trong ving ti€p xic clia banh xe v6i mit dudng sé& xudt hién mot van

tdc trugt Vs (tdc do mat mat khi trugt).
Sy trugt clia badnh xe dudc ddnh gid bing hé s6 trugt §y:
V,=V-V, <0;
I.l

Vs V-V, 1Mo
V, V, r
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Khi trugt quay hoan toanr; =0 — 0x =1’
c. BANH XE KHI LAN CO TRUQT LET (banh xe khi phanh)

I

v

P

1
1
1
1
I
I
I
1
1
1
1
I
I
I
1
1
1
1
1
I
I
I
1

T6c dd V 16n hon td¢ dd Vo, do d6 cuc P nim bén ngoai vong banh xe va 1
>r
Vs =V-V,>0;
\V/ V-V, V
)= 6———°=—0—1:£-1>0;
V \" \Y I,
Khi trugt 1€t hodn toan r; =00 — §, = -1;
2. QUAN HE PONG LUC HQOC
a. PHANLUC CUA MAT PUGNG TAC DUNG LEN BANH XE
Khi 6td chuyén dong, bé mit ciia banh xe ti€p xtic v6i dudng & rat nhiéu
di€ém tao thanh mot khu vyc ti€p xtc. Do tic dung twong hd giita banh xe vdi
mit dudng, tai khu ti€p xtc s& xudt hién cdc phin lyc riéng phan tir dudng tic
dung 1én banh xe. Hgp cdc phdn lyc riéng phin ta s& dugc mot phan luc tip
trung tu dudng tac dung 1én banh xe. Phan tich hdp lvc nay theo 3 phuong
trong hé toa d Oxyz ta cé:
Z - Phan lyc phdp tuyén vudng géc véi mit dudng;
Y - Phan luc ti€p tuyén theo phudng ngang, nim trong mit phing song
song vdi dudng, tic dung vudng géc véi mit phing doc xe;

X — phan lyc ti€p tuyén, nim trong mit phing cla dudng, phuong ciia
truc OX;
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b. BANH XE BI PONG

T&i trong tac dung 1&€n banh xe Gy;

Luc ddy ctia khung xe dit vao tAm banh xe, huéng theo chiéu chuyén
dong;

Hop luc Z clia cdc phan Iyc phap tuy€n tir dudng tdc dung 1én banh xe:

Khi banh xe 1in, cdc phan ti cia banh xe 1an lugt ti€p xtic v6i dudng va
bi nén lai; cdc phan ti clia binh xe & phia sau sé& 1an lugt ra khdi khu vuc tiép
xtic va phuc héi lai trang th4i ban dau vi th€ cdc phdn luc riéng phan clia
dudng tic dung 1én banh xe & phan trudc cla khu vyc ti€p xic sé 16n hon &
phan sau; tdng hgp luc Z sé& bi 1éch vé phia trudc mot khodng a so véi dudng
thing ding di qua tAm truc ctia banh xe.

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

= 0O, =Z><E:Gl><g;

Zxa=0;xr
r r

Z=0G,

ditf=2=0, =fxZ=fxG,;
Tr

f— hé sd cdn lin; £=0,01+0,015;
Nhu vay O¢ phu thudc vao hé s& cdn lidn va tdi trong Z;
Khi ddi luc vé diém ti€p xiic, ta c6 M; goi 13 moment can lin:

Mi;=7Z.a=0x.r;
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¢. BANH XE CHU PONG

Trén bdnh xe chi dong c6 tdc dung cia moment kéo My tir dong cd
truyén xudng;

G, tai trong thing ding;

Luc cdn Fy tir khung xe tdc dung 1én banh xe dit tai tAm truc banh xe va
ngugc chiéu chuyén dong;

Z phan lyc phap tuyé€n;
Or, M¢1a luc cdn 1dn va moment can lin;
Fy 12 luc kéo tiép tuyén, Fy = My /1 ;

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

d. BANH XE PHANH

M, moment phanh do co cdu phanh sinh ra;

F, luc phanh (phdn lyc ti€p tuy€n clia mit dudng do M, tdc dung vao
mat dudng);
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X hop luc clia cdc phan lyc ti€p tuyé&n clia mit dudng tdc dung 1én bdnh
xe hay con goi 1a phan lyc phanh, X =F, + O¢;

e. KHA NANG BAM CUA BANH XE CHU PONG

DPé€ cho banh xe chii dong khong bi trudt quay khi 6t6 chuyén dong thi
luc kéo Fy tir dong cd truyén xudng phdi thod man diéu kién:

Fc < Zo;

F, = M, "ru "My <Zp:

Z — phdn luc phdp tuyén tdc dung Ién bdnh xe chi dong;

@ - hé s0 bam giita banh xe véi mit dudng; ¢ phu thudc vao tinh trang
mit dudng (dudng tron ¢ gidm, dudng tot ¢ ting);

Pudng dong bang: ¢ = 0,1 +0,2;

Pudng bé tong kho: ¢ =0,8 ;

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

Fy<F,;
My <M, =F,. r;

Tir di€u kién trén ta cé:
Fimax=Fo=2Z. ¢ ;
Mimax =My =Z7Z. ¢. 1

Tuong t nhu vay trong qué trinh phanh, lyc phanh do co c4u phanh sinh
ra bi han ché bdi lyc bam:

F,<F,;

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

Trong trudng hgp chung, n€u & viing ti€p xtc clia banh xe chi dong véi
mit dudng cé cd phdn lyc ti€p tuyén X va phdn luc ngang Y clia dudng tdc
dung 1én banh xe thi diéu kién dé€ banh xe khong bi truot 1a:

JXo +Y2 <Zo;
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@ — hé s& bdm ciia bdnh xe chii dong v6i mit dudng theo hudng véc td

hgp luc ctia cac lue Xmax, Ymax-
f. PAC TINH TRUQT

Nhu d3 néi & trén hé s6 bdm ¢ dic trung cho kh3 ning bdm va phu
thudc vao tinh trang mdt dudng.

Bing thuc nghiém ngudi ta lai chitng minh dugc ring ¢ khong nhitng
phu thuudc vao tinh trang mdt dudng ma con phu thudc vao dd trugt (tinh
trang trugt) clia banh xe khi lin trén dudng d6. Hién tugng nay dugc mo ta
thong qua mot dic tinh goi 1a dédc tinh trugt nhu sau:

Ox
Py v Pudng bétong khod
1 AE_ . _(Px
|
‘ z
Py < Puong dat
’d

~ —

115 (do trugt)

@x —12 hé s6 bam theo phuong doc xe (chinh 13 ¢ néi tir dau t6i giv);
@y — hé s6 bam theo phuong ngang;

Tir dé thi ta c6 mot s6’ nhdn xét:
@y thay ddi theo §y.

O trang théi trugt hoan toan & = 1 ta c6 @, = @,° khong phdi 1a gid tri 16n
nhat, gy # 0 do d6 banh xe khong con khd ning bim ngang, rit nguy hiém vi
chi can dung nhe xe c6 thé bi lat;

8 =0,2+0,3c6 @, 12 gid tri I6n nhat cia ¢y, ¢y tdng 1€n ddng ké so vdi
trudng hgp ok =1 ;

Phan dudng dic tinh c6 §; = 0,2 + 0,3 dudc 4p dung cho hé thdng phanh
ABS.
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g. SULAN CUA BANH XE PAN HOI CHIU LUC NGANG - GOC LECH
HUOGNG

Y luc ngang

phidn luc ngang cida
mat dudng

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

Y:Cy.(x:>0t:i
Cy

C, — d6 cung hudng;

Y — ¢6 thé 1a lyc ly tAim khi xe quay vong,
lvc gié ngang, luc sinh ra do dudng
nghi€éng ngang...

oc - 12 mot thong s6 lién quan dén tinh
chuyén dong 6n dinh clia 6t6;

Géc 1&ch hudng oc phy thudc vao rat nhi€u y&u t6 Cy, Z, X, Y, loai
16p... trong d6 chli y&€u 1a phu thudc vao luc ngang va dd dan hdi cia 18p;
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Trudng hgp banh xe chi dong lan chiu lyc ngang Y: banh xe sé& chiu
cac lyc nhu hinh vé: R 1a hgp luc cia Fy va phan lyc ngang Y’ do luc ngang

Y
R=F+Y"

Theo diéu kién bdm R= R.x = ¢ G va phdn luc ngang ciing dat gid tri
cuc dai Y=Y nax-

Y = YR —F2 =/(0G)? —FZ;

TU cdng thitc trén, néu Fy cang 16n thi Y cang nhé. Khi luc Fy hodc luc
F, dat d€n gidi han bam thi Yy = 0. do d6 chi can mot Iyc ngang nhd tic
dung 1&n banh xe thi né bit diu trugt=> sinh ra géc léch huéng.
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CHUONG 3 CO HOC CHUYEN PONG THANG CUA OTO
L. PAT VAN PE

Muc dich clia chuong nay xdc dinh céc luc tic dung 1én xe 6t6 trong qud trinh
chuyén dong tir d6 x4c dinh tinh todn cdc thong sd dong luc hoc chi yé&u clia xe: toc
dd cuc dai clia xe Vpax, d0 doc cuc dai ma xe c6 thé leo dUGC Smax, khd ning ting tdc
cuc dai cla X€ amax.

Trong chuong nay thita nhan mot s6 gia thiét:

1. Dong cong suit (M, o) truyén t6i cdc banh xe chli dong hay t6i cdc ciu
chli dong clia xe nhiéu cau 1a nhu nhau. Do dé c6 thé chi coi c6 mot dong
cong suit duy nhat truyén tir dong cd t6i mdt banh xe chi dong dai dién
ma thdi (ding model phing mot vét).

2. BO6 qua dnh hudng cla qué trinh déng md ly hgp tic 1a khong quan tim
dé&n ly hdp trong qué trinh truyén lyc. Khdng nghién cifu dnh hudng clia ly
hgp thuy luc.

3. Trong cdc bai todn ctia chudng nay sé st dung dic tinh ngoai cia dong cd.

4. Trong chuong nay chua quan tAm dén sy trugt va bién dang clia banh xe.

IL. CAC LUC TAC DUNG LEN OTO

oc - gbc doc mit dudng;

hg, a, b 1a toa dd trong tdm cua xe 0t0;

L- chiéu dai co sd cua xe;
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1. TRONG LUQNG CUA XE G
G dit tai trong tdm(hy, a, b) cla xe;
G gdm 2 lyc thanh phan:
+ Gcoscc thing géc véi mit dudng;
+ Gsinoec song song véi mit dudng;
2. PHAN LUC PHAP TUYEN Z
Z =71+ 7, =Gcosx;

Z1, Z> — 12 phan lyc phdp tuyén cda mit dudng tic dung 1&én bdnh xe cau
truc va cau sau;

3. LUC CANDOC 0,
O, = Gsinec;

Mic d6 doc clia mit dudng dugc thé hién qua géc doc oc hoic qua d6 doc s
= tgoc; khi oc < 5% ¢6 thé coi s = tgoc = sinec;

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

Khi banh xe ldn trén mat dudng sé c6 luc can lin tic dung song v4i mat
dudng va ngugc chiéu véi chiéu chuyén dong tai viing tiép xic giita banh xe véi

mit dudng;
O, =2.f
TS0, 22, 42,6,
O, =2,.1,

f,,f, —12 hésd cdn ldn twong Gng clia banh xe trudc va banh xe sau;
néucoi f~f ~f,=0, =(Z,+2,)f =Gcosa.f;
M;; va My — mOmen can lin & banh xe trudc va sau:
Mt + Mg = Mg = O 1 = Gfr. cosx;
5. LUC CAN TONG CONG CUA PUONG 0,
Oy = Or £ O, = G(f. cosoc + sinoc) = G(f £ 5);
Heé s6 cin tdng cong cda dudng: y =f+s = 0, = y. G;
6. LUC CAN GIO Ow

Luc dugc dit tai tAim cia dién tich can chinh dién cia 6t6 cach mat dudng &
do cao ~h,, ngudc chiéu vé6i chiéu chuyén dong;

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

S dién tich cdn chinh dién ;
v van tdc cla xe;
7. LUC CAN QUAN TINH 0,

Khi xe chuyén dong khong &n dinh, luc quin tinh cda cdc khdi luong
chuyén dong tinh ti€n va cdc khdi lugng van dong quay xuit hién;

O, =my. a=m. J,. a;

my 12 khoi lugng thu gon cla xe;
m 12 khdi lugng tinh cda xe;

8, 1a hé s0 khoi lugng quay;

a la gia tdc cla xe;

O, dit tai trong tAm cla xe;

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

8. LUC KEO TIEP TUYEN

Fi — luc kéo ti€p tuyén:

1L PIEU KIEN PE OTO CO THE CHUYEN PONG PUGC

DPé€ cho 6t6 c6 thé chuyén dong dugc ma khong bi trugt quay thi luc kéo tiép
tuyén sinh ra & vung ti€p xtc gitta bdnh xe chi dong va mit dudng phdi I6n hon
hoic bing tdng cic luc cdn chuyén dong, nhung phai nhd hon hoic bing lvc bim
gitta badnh xe v6i mdt dudng, nghia la:

Of+ Oyt 0, £ 0, < F<F,;

O.. 14y dau + khi 1én ddc, 14y dau — khi xuéng déc;
0, 1dy dau + khi ting toc, 14y ddu — khi gidm tdc;

IV. CAN BANG LUC KEO CUA OTO

1. PHUONG TRINH CAN BANG LUC KEO
Luc kéo Fy tit ddng co truyén xudéng ding d€ khic phuc cic luc cidn chuyén
dong cua 6t6.
Fk=0¢+ 0y £ 0. £ 0, ;

Phuong trinh trén goi 1a phuong trinh cin bing luc kéo;
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2. PO THI CAN BANG LUC KEO

Trong phuong trinh cAn bing luc kéo c¢6 nhiéu thanh phin lyc phu thudc vao
toc do v clia xe: Oy = Oy (v), O, = O,(a) = O, (V)= Fi=Fy (v); vivay ta ¢ thé
biéu dién phuong trinh cin bing luc kéo bing dd thi bi€u dién quan hé giita cic
luc néi trén va van tdc chuyén doéng ctia 6tO(truc tung dit cdc gia tri cta luc, truc
hoanh dit cdc gid tri van tdc).

Gij thi€t @€ vé do thi: xe chuyén dong 6n dinh trén dudng bing (a= 0; oc=
0)<=0,=0;0.,=0;
Vi vay phuong trinh lyc kéo: Fx = O + Oy;
Bu6c 1: V& Fy (v) § cdc tay sd xudt phat tir 6 thi dic tinh ngoai M. (ne);
M,.ig-ny

Fl=—tt.
K r

®e
V= T.r,

ItI

Budc 2: v& Oy(v) = O ;

2
fef|14— |
1500

Khi v<= 22,2 m/s (80 km/h) thi f = f; — O,, 12 mot dudng thing;

Khi v > 22,2 m/s — O, 1a mQt parabon;
Budc 3: v€ Oy(v) 1a mdt dudng parabol;
Budc 4: cong d6 thi Oc = Oy(v) + Ow(V);

1
1
v
M, \XIO: /I}#\\I

MAXIT" : A
] ] |Fd O
: Y ! a -V
X _t--" -4
Vl \;max g V
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3. UNG DUNG CUA PO THI

a. XAC PINH CAC LUC CAN THANH PHAN G MOT VAN TOC NAO
PO
O van tdc ndao d6 ching han vy, ta bi€t dugc luc kéo ti€p tuyén va cic
lyc cén thanh phan: be 1a lyc cdn téng cong cla mit dudng Oy, ab 1a lyc can
gi6 Oy, cd 1a luc kéo Fy, ad 1a lyc kéo du Fy (Fq > 0 6t6 ¢6 kha nidng ting toc
hoidc chuyén dong 1én ddc véi dd doc ting 1én)
b. XACBINHTOC PO CUC PAI Vyax CUA OTO
Piém A 13 di€ém giao nhau giita dudng Fy § tay sd cao nhat ca hop s6
vdi dudng cong cdn tong O.. . Khi chi€u A xudng truc hoanh ta dugc van
t0C Vimax clia 0td trong diéu kién chuyén dong di cho bdi vi:Tai di€m A, Fy
= 0 nén 6td khong con khd ning ting toc (6td chuyén dong 6n dinh vdi a=
0)=> O, = 0 hoic khong thé leo doc v6i dd doc 16n hon 0= O, = 0 vi vay
thod min gia thiét dua ra.
¢. XAC PINHPUGC TOC PO LGN NHAT CUA TUNG TAY SO
Vimax
d. XAC PINH KHA NANG LEO DOC CUC PAI
Khdiniém do doc s = tgoc. 100% (oc 12 géc ddc clia dudng)

Do ddc cuc dai Smax ma xe c6 thé leo dudc tic 13 d6 doc ma xe khong
khong thé ting téc dudc nita (a =0; O, =0)

o} tay $6 I, Famax = MAXI? = Oumay = G. SINoCpay

. MAX] °
SINa = - S

max max

e. XAC PINH GIA TOC CUC PAI CUA XE VA CUA TUNG TAY
SO(KHA NANG TANG TOC)

O tay $6 I, Famax = MAXI? =0, = m. 8,. amax
_ MAXP |

max !

md,

O tay so khiac:
i _MAXN
max mB !

a

f. XAC DINH KHA NANG BI TRUQT QUAY CUA CAC BANH XE
CHU PONG
D€ tinh d&€n kha ning c6 thé x4y ra su trugt quay clia cdc banh xe chi
dong, ta vé dudng F, = G. ¢ song song v4i truc hoanh:

LY THUYET OTO Trang 21



Ths. Nguyén Phu Thuong Luu

Khu vuc thod man Py < P, 1a khu vuc 6t6 chuyén dong khong bi trugt
quay cua cac banh xe chi dong;

Khu vyc P, > P, thi 6t6 khong thé chuyén dong dugc vi banh xe chd
dong bi trugt quay;

Diéu kién thod man cho 6t6 chuyén dong dugc va khong bi trugt quay:
Fyo >Fi >0, = 0O+ Oy;
V. SU CAN BANG CONG SUAT CUA OTO
1. PHUONG TRINH CAN BANG CONG SUAT

TAat ca cdc lyc trong phuong trinh cin bing Ivc kéo ma nhin véi toc do cda
xe v s& cho ta cdc khdi niém cong suit tuong ng.

Py = Fy. v - cong sut kéo tai badnh xe chi dong [W];
P; = Or. v — cOng sult cdn lin;
P, = O.. v — cong suit cdn ddc;
P,, = Oy,. v — cOng suat cdn khong khi;
P, =0,. v—cong suit can quan tinh;
P, =P;+ P, - cOng suit cdn tdng cong cla mit dudng ;
Vi vay phudng trinh c¢An bing cong sut c¢6 dang:
Py= Pt+Py, P, P,
Pe. Nu=Pr+ Py £ P £ Py

Cong sudt cla dong cd phat ra sau khi da tiéu ton di mot phin cho ma sit
trong hé thong truyén luc, phin con lai ding d€ khic phuc lyc can lin, Iyc cdn
khong khi, Iyc cdn ddc, luc cidn qudn tinh.

2. PO THI CAN BANG CONG SUAT CUA OTO

Phuong trinh cin bing cong suit clia 6t6 c6 thé biéu dién bing dd thi.
Ching dugc xay dung theo quan hé giita cong sudt phdt ra cda dong cd va céc
cong suat cin trong qua trinh 6td chuyén dong vio van tdc chuyén dong ctia 6td,
nghia 1a P=f(v) ;

Trén truc hoanh clia d thi ta dit cdc gid tri cda v clia 6td, truc tung dit cic
gid tri cong suAt.
Budc 1 - dua vao cong thic sau:
(De
V= Cl)k.r =—rI;
Itl

Tir dd thi dic tinh ngoai P, = f(w.) v& db thi P, = f(v) & cdc tay sd khdc nhau
clia hdp s6 — c6 bao nhiéu tay s& c6 bay nhiéu P, = f(v) ;

LY THUYET OTO Trang 22



Ths. Nguyén Phu Thuong Luu

Budc 2: V& cdc dudng cdng sud't Py phdtra & banh xe chii dong & cédc ty s6
truyén khac nhau Py = P.. g ;

Budc 3: V& cdc cong suat can mit dudng Py = (Gcosec. f+Gsinoc). v;
Budc 4: v€ cong suat can Py= O,,. v=0,63. C,. S. v ;

Budc 5: cong db thi P, =P, + Py, ;

Vmax Vv

3. UNG DUNG CUA PO THI CAN BANG CONG SUAT
P, diing d€ khic phuc luc cdn 16n hon hay dé€ ting tdc ;

Pi€m giao nhau cla Py v6i Py 1a ch& dd xe chay 6n dinh vi lic d6 P4 =0
va tdc dd tai di€m nay 1a t6c d6 16n nhat ma xe dat dudc trén loai dudng d6.

D6 thi § trén ta vé& xuat phat tir dd thi dic tinh ngoai (cung cAp nhién liéu t&i
da) vi vAy mudn cho xe chay &n dinh ciing trén doan dudng trén véi van toc v,
nhd hon v,y thi ngudi 14i phai cho dong co lam viéc & cdc dudng dic tinh cuc bd
(bét nhién liéu) hodc chuyén vé s& thap hon.

VL. CAC LUC RIENG VA PO THI CAN BANG LUC RIENG
1. CAC LUC RIENG VA PHUGNG TRINH CAN BANG LUC RIENG

Dbé thuin 1gi cho viéc so sdnh dic tinh doéng luc hoc ctia cdc loai xe khdc
nhau ngudi ta thuéng st dung cédc luc riéng dugc dinh nghia nhu sau:
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Luc kéo riéng

Luc cdn lin riéng

-~ 0

Or =—L =fcosa =q;
G

luc cdn dbc riéng

— 0 .
O, = G“ = +sin o =s;

Lyc qudn tinh riéng

0. = O, _ m.g,.a =8—aa;
G G g
Luc cdn khong khi riéng

0.=% —oe3c v 3,
G G

Luc cdn mat dudng riéng
— 0, ‘
O, = E =f.cosa+sina;

luc chd dong riéng cla xe

F=Fk '6w;

T cdc lyc riéng, ta c6 phuong trinh cin biang luc riéng

Fk =6f +6(x +6w +6a;
F=0s +0, +Ou;
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2. PO THI CAN BANG LUC RIENG
Gia thi€t dé vé dd thi:dtd6 chuyén dong 6n dinh trén dudng bing < O,= 0,
O.,=0= F=y

Wmax

|
¢)
[S—

B1-Vé& db thi y = y(v).
B2- V& Oy= 0y(v).

—_— F N p— z N ? 4
B3-Tinh F, = E roi dat mot doan = F, , bat dau tr di€m thudc O, di€m
k€t thic 1a gid tri F. Va budc ndy ta lam v6i nhiéu di€m va & ting tay s6 ta sé
dugc cac duong F, .
Dang clia db thi can bing luc riéng cling gidng nhu do thi cin bing luc kéo
chi khdc 1a chiing ¢6 dd ddc 16n hon, nhit 1a & cdc van tdc I6n vi lyc cdn khong
khi ting nhanh.

3. UNG DUNG CUA PO THI CAN BANG LUC RIENG
a. XAC PINH VUNG ON PINH VA MAT ON PINH

Céc van t6c ¥ng v6i diém cuc dai cta mdi dudng cong F goi la van
toc téi han Vg, clda 6td § mdi ty s6 truyén clia hop s6

O viing V> Vy, 13 viing 8n dinh vi § viing van tdc nay khi luc cdn cia
dudng ting 1én, van toc s& gidm xudng, F sé& ting 1én do d6 né c6 thé
thing dugc luc cdn ting Ién va giif cho 6t6 chuyén dong 6n dinh.
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Ngudc lai V < Vi, 1a viing mat 6n dinh vi khi luc cdn ting 1én, van toc
s€ gidm xudng nhung F gidm do d6 khong c6 kha ning thing lvc cdn ting
1&n va lam cho 6t6 chuyén dong chim din va din dé€n dirng hin.

b. XAC DPINH Vyax CUA OTO

Chi€u di€m giao nhau ctia F v6i y xudng truc hodnh ta duge V. cla
xe Vi & toc dd nay xe khong ting tdc dugc nita nén F = y=> thda min diéu
kién

c. XACDPINHDPO DOC LGN NHAT MA XE CO THE LEO QUA

Né&u bi€t hé s§ cdn lin f clia loai dudng thi ta c6 thé tim dugc do doc

16n nhit cia dudng ma 6td c¢6 thé khic phuc dugc & mot van tdc cho trude
F=¥ s, =F —f;s=F-f;
¥Y=f+s

Vi du tai van tdc V, thi @6 d6c 16n nhat ma 6t6 c6 thé khic phuc duge
§ cdc ty sd truyén khic nhau dugc thé hién bing cic tung do ae(l), ad(Il),
ac(IIl), ab(IV)

d. XAC PINH SU TANG TOC CUA OTO

Khi bi€t dudc hé sd cin clia mit dudng va khi xe chuyén dong § mot
s6 truyén bit ky vdi mot tdc do cho trude thi ta c¢é thé xdc dinh su ting toc
cda 6td § diéu kién nay

I_::‘I’+8—aa:>a:(l_:—‘I’)g
g d

a

Ta ké dudng y; cit F & tay s8 ndo d6 & di€m giao nhau sau d6 ta chi€u
xudng dugc van tdc 16n nhat clia 6td & loai dudng do.

Ciing trén dudng nay néu 6t6 chuyén dong vdi van téc V, nhé hon van
tdc 16n nhat clia 6t6 thi cdc tung d6 ndm giita F va y 12 F-y & tirng tay s0,
sau d6 diing bi€u thic trén ta tinh dudc a.

VIL XAC PINH CAC THONG SO PONG LUC BANG PHUONG PHAP TINH
TOAN
1. TOC PO CUC PAI Vs
Viéc tinh todn V., dua vio mot s6 gid thi€t:

O ché& d0 Vax, dong cd 1am viéc hét cong sud't < P’ = PP ;
Tc dd Vinax dat trén dudng bing 1a téc d6 6n dinh < oc =0, a=0;
Xe chuyén dong vdi tay s6 cudi ;
B4 qua sy trugt ;

Phuong trinh cin bing cong sudt & ch€ do nay nhu sau:
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P =P +P,";
PP Mu=G. f Viax +0,63. C. S. Viax = Vinx = 2
Phudng trinh cin bang luc kéo & ché d6 nay nhu sau:
F' =0 +0w";
2. PO DOC CUC PAI sy
Viéc tinh todn dua vao mot sd gid thi€t:

O ch& d6 leo doc cuc dai thi dong co 1am viéc v6i moé men xoin cuc dai <
MeOC=MeM 5

Xe chuyén dong véi tay sd mot ;
T&c @6 nhd, 6n dinh, bd qua cdn gi6 <> a=0, 0, =0}
Bé qua sy trugt ;

Phuong trinh cin bing luc kéo & ché do nay nhu sau:
Fi = Of + Ocemax s
MM, 1" no)/r = G. cosopay. T+ GSINCpyay ;

3. GIA TOC CUC PAT apa
Viéc tinh todn dua vao mot s6 gid thi€t:

O ch€ do gia tdc cuc dai thi dong cd 1am viéc v6i md men xodn cuc dai
M= M.

Xe dat dugc amax § tay 6 1 ;

Xe chuyén dong trén dudng bing = =0;

B6 qua can gi6 = 0y =0

B6 qua sy trugt ;
Phuong trinh can biang luc kéo & ché do nay nhu sau:

F* = Of" + Oamax 3

MYl

e Al _ +md,.a,,, =a., =7
"
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CHUGNG IV ON PINH CHUYEN PONG CUA OTO
L. KHAI NIEM CHUNG VE TiNH ON PINH

Tinh 6n dinh cda 6t6 12 kh3 ning ddm bdo giit dugc quy dao chuyén dong
theo yéu ciu trong moi diéu kién chuyén dong khac nhau: c6 thé ding yén, chuyén
dong trén dudng doc, c6 thé quay vong hoic phanh & cdc loai dudng khic nhau. . .

Tinh &n dinh ctia 6t6 khi quay vong va khi phanh s& dudc khdo sit & chuong
quay vong va chuong phanh. Trong chuong nay ta chi nghién cttu tinh &n dinh clia
0td d€ ddm bio kha ning khong bi 14t d6 hoic bi trugt trong cdc diéu kién chuyén
dong khac nhau.

IL TINH ON PINH DOC
1. TINH ON PINH DQC TiNH

Fyi — luc phanh sinh ra § banh chii dong khi kéo phanh tay.
XM/(02) =0 < Z,L + Gsinoc,. hy - Geosoc. b=0;

_ Geosa.b—-Gsina,.hg

! L

Khi xe bi 14t, trc 1a Z; = 0 = Geosoci. b - Gsinoc. hy =0

tgo, = h£ hodc tga, = hi khi xe quay dau xudng;
g g

Khi xe bi trugt, tic 1a Fy =Z;. ¢
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Geosa, b—-Gsing, .h,

L
Lsina, =¢pcosa, b-sina, .h,

F.=Gsing, =¢

L+ hg
@b

sing, (L+hy)=pb.cosa, =>tga, =

Nhan xét: gbc gi6i han khi 6t6 ding trén ddc bi trugt hodc 1at dd chi phu
thudc vao toa do trong tAm va chi't lugng mit dudng.

2. TINH ON PINH DOC PONG

o« - géc doc mit dudng;
hg, a, b 1a toa do trong tdm cua xe 6td;

L- chiéu dai cd sG cla xe;

XM/(02) =0 < ZiL + Oy. hg + O,. hg + Gsinoc. hg - Geosoc. b + Gfrcosoc =

0;

5 Geosa(b— f.r)—(Gsina+0, +0,).h,
l =
L

Xe bilatkhi Z; =0 = G cosec(b - f. 1) — (Gsinoc + O, +Oy). hy=0= oc =?
Xe bi trugt khi Fy =Z;. ¢
Geosa(b— f.r)—(Gsina+0,)h, -O,.h,
L o tga=>a="?
F. =Gcosa.f +Gsina +0,63C,V °S;

Fo=2,.0=9¢
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Khi xe chuyén dong &n dinh v6i van téc cao trén dudng nim ngang xe cd
thé bi 14t do luc cidn khong khi gdy ra. Khi luc cidn khong khi ting dén gid tri gisi
han, xe s& bi 14t quanh di€m ti€p xiic clia banh sau v6i mit dudng, lic d6 Z; = 0:

G(o-fr)-0O,.h, G(b-fr)-063C\V 2S.hg

Z 0;
! L L

v |Gb-1ir)
0,63C,Sh,

Tur cong thic trén ta thd'y van téc nguy hiém ma xe chuyén dong bi 1at phu
thudc vao trong tAm va hé sd cdn, dién tich cdn khong khi=> cdc xe dua cé hinh
dang dic biét & phia trudc d€ mot thanh phan luc cidn khong khi ¢ tic dung ép
xe xudng mit dudng.

111 TINH ON PINH NGANG

1. TINH ON PINH NGANG KHI XE CHUYEN PONG THANG TREN
PUONG NGHIENG

Gid thi€t v€t clia banh xe trudc va sau trang nhau, trong tAm clia xe nim
trong mit phang ddi xitng doc.

Cac luc va m6é ment tdc dung 1€n xe 6t0:

Trong lugng G dudc phan thanh Gsinf3 va Geosp.

M6 men qudn tinh M, tdc dung trong mit phdng ngang khi xe chuyén dong
khong 6n dinh.

Cidc phan Iuc thing géc tir dudng tac dung 1én cdc banh xe bén phdi Z’ va
banh xe bén trdi Z’’.
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Céc phan lyc ngang Y, Y.

Khi géc B ting din t6i géc gidi han, xe bi 1t quanh di€m ti€p xic cia banh
xe bén trdi v6i mit dudng khi Z2’=0:

Gcos[3d.E23—Gsian.hg -M,,

Z'= =0;
B

ViM_, nhd néncoi M, = 0= tgB, =%;

¢}
B, 1a gbc doc gioi han ma xe bi 1at dd;
Khi chi't lugng bdm clia badnh xe vdi dudng kém, xe c6 thé bi trugt khi:
Y'+Y"=o,(Z+Z")
Y|+Y|'= GSinB(p :>th(9 =(py’
Z'+Z"=GcosB,

Piéu kién dé€ xe trugdt trudc khi bi 1at khi chuyén dong trén dudng nghiéng
ngang:

B
2h,
Tuong tu, khi xe ding yén trén dudng ngh i€ng ngang, xe chi chiu tic dung
cta trong lugng:
Go6c gidi han ma xe bi lat:
B
toB, = —;
0B, = 5

g
Go6c gidi han ma xe bi trugt:
tgBo = Py;
biéu kién d€ xe trugt trugc khi bi 1at:
B .
tgh, <tgh, = o, < PN

g
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2. TINH ON PINH NGANG CUA OTO KHI QUAY VONG TREN PUONG

NGHIENG NGANG
R

Khi xe quay vong trén dudng nghiéng ngang, ngoai cdc luc tic dung da xét
G trén xe 6t6 con chiu tdc dung cda luc ly tAim Fy, dit tai trong tAm xe (truc quay
2
\'
laYY):F, = E—”;
g R
vZ —van tdc gi6i han (van tdc nguy hiém);
R - ban kinh quay vong;
F, cosP va F, sinB la hai thanh phan ctia F, ;
Xe bi latkhi Z’=0:
2

) G V2 GV . B B
M(2)=0<= 2'B+GsinB-.h +—-"cospB..h +M_ +—-"sinB..——Gcos . —=0;
Z () ﬂn g g R ﬁn g qt g R ﬁn 2 ﬁn 2

. . 1v? 1v? . B B
coi Mgt~ 0= sin S..h. + ——-"cos B..h, + ——"sin B..——cos B, — =0;
q ﬂn o} g R ﬁn g g R ﬂn 2 ﬁn 2

B
B . B . _
) gR(cos 3, > —sin g;.h,) . gR(cos g, E—sm Bihy) ) gR(Zhg tgﬂﬁ)-

=>Vo=

n

2
v B B B
cos B .h, +sin B,.— cos fB;.h, +sin B,.— 1+t98,. —

2 2 2h,

n

Né&u huéng nghiéng clia dudng ciung phia vé6i truc quay vong thi van toc
nguy hi€m khi xe bi 1at d6 1a:
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B
oR (F +19B,)

V. = ;
n B 1
1-tgB,.—
9B, 2h,

Xe s€ bi trugt ngang khi dat gidi han bAm ngang, tdc la:

Y'Y '= (242, - )
\Y CoS —SIn
Y'+Y"'=GsinB, +F, cosp, = F, BV @y — SN, ;

R cosf3_ +sinp.
Z'+Z"=Gcosp, —F,sinB, | Py by

\/gR (c0sB, 9, —sinB,). \/gR (¢, —t0B,).
:VQD = - . 1© VQ = 1
1 cosB,+sinB,.o, 1+19B,-9,
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CHUGNG V PHANH OTO
Lyc phanh khong phai do dong co sinh ra ma do c¢d cAu phanh & bdnh xe sinh

ra va lyc phanh ngugc chiéu chuyén dong.
Luc quén tinh ciing chiéu chuyén dong.
I. LUC PHANH VA MO MEN PHANH

Khi dap phanh, thi cdc co cAu phanh & cdc bdnh xe s& lam viéc va sé& tao ra
mo ment ma sat. Pay chinh 12 md ment phanh M,; d€ ham bdnh xe lai.

Tong cdc mdment phanh cda My; goi chung 1a M, = ZM,; , ngugc chiéu quay
vdi banh xe, tdc 1a nguge véi My. .

Mo ment phanh M, s€ tao ra lyc phanh F,; = M,; /r va luc phanh téng cong cia
06 F, = ZF,;, ngugc chiéu vdi chiéu chuyén dong.

P& dm bio phanh khong bi b6 cling banh xe, cdc banh xe khong bi trugt 16t
thi lyc phanh trén cdc banh xe khong thé 16n tuy y va bi han ché boi giéi han bim
FpiSZi. (pi:>FpSZ. Q. ;

Z; phdn luc phap tuyén clia mit dudng tic dung 1én banh xe d6;

Z tdng phan luc phap tuyé&n clia mit dudng tic dung 1én xe 6t0;

@; 12 hé s6 bdm cta bdnh xe v6i mit dudng, coi g;= ¢ ;

Khi phanh khong cit dong cd khdi hé thong truyén luc (khong dap ly hgp),
ngodi luc phanh do cd c4u phanh sinh ra con ¢ lyc phanh sinh ra do lyc cdn cia
dong cd quy din vé banh xe chi dong:

Mmse'ltl .

F,=—"—;
P rmy

M nse- mO ment ma sit cia dong cd dude xdc dinh bing thyc nghiém.

Tuy nhién phanh bing dong co chi c6 hiéu qua khi Mpse > M;, M; 12 md ment
qudn tinh cia dong co va cén tr§ qud trinh phanh khi khong dap ly hgp;

Trong chuong nay chi tip trung nghién citu hé thdng phanh ham citng: khi
phanh vé6i cudng dd phanh cyc dai, cdc banh xe ddng thdi him ciing va trugt 1&t
trén dudng.
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II. PHUONG TRINH PONG LUC HQC CUA XE KHI PHANH

Fy I szé Fo IOH
Zl b a2 |z

Phuong trinh cin bing dong luc hoc clia xe khi phanh:
Fo=Fp1 +Fp=0,-0y - Or;
Trong qué trinh phanh t6c d6 gidm rat nhanh, do d6 O,, gidm rat nhanh = O, b
qua;
0, = G.f = (0,01+0,015)G = 1%G

F o = Gip=08.G =80%G >:‘ (((F, = bd qua O;;

Phuong trinh cin bing dong luc hoc cia xe khi phanh trg thanh:

Fp = Oa 5
Fpmax =G.o
0] —ES a
amax g a~ pmax :>aprnax =(Pg,

8, ~1vi khi phanh cdt ly hgp nén dnh hudng cta banh da bi loai

va dang & tay sO cudi nén md ment quan tinh nhd nhat

Nhu vay lyc phanh trén cdc banh xe dung d€ khic phuc Iyc quan tinh O,.
111 PIEU KIEN PAM BAO SU PHANH TOI UU

Piéu kién d€ ddm bdo cic banh xe cau trudc va cAu sau dong thdi dugc him
cung:

P _92,_ 2.
F, ¢Z, Z,

p2

Bing cdch 1ap cdc phuong trinh ciAn bing mdment cda cdc lyc tdic dung 1én
6td khi phanh véi ciac di€m ti€p xic giita banh xe vdi mit dudng, ta xac dinh dugc
cdc phan luc 7y, Z,:
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G.b+0,.h,

L =———;
L

Ga-0,.h,

l,=—;
L

Thay Z,, Z, vao biéu thic diéu kién ta cé:

F é_G.b+Oa.hg _Gb+0,

- B Gb+Goh, B b+eh,
Z, Ga-0,h, Ga-0,.,.h

B Ga-G.ph, B a—o@h, ’

g

Foz 9
Nhan xét: Trong qua trinh phanh:

+Trong tim (a, b, h,) thay déi.

+ ¢ thay ddi tuy thudc vao tinh trang trugdt clia xe.

Z 2. g 2 2 ‘A 1A
Vi vay Z—l thay doi trong qué trinh phanh= mu6n dam bao di€u kién phanh
2

t0i Uu trén xe ngudi ta trang bi bd phin ty dong phan phdi lai lyc phanh(bd diéu
hoa luc phanh)

IV. CAC CHI TIEU PANH GIA QUA TRINH PHANH

P& ddnh gid hiéu qui cla qud trinh phanh, ngudi ta dwa ra cic thdng so: gia tdc
cham dan cyc dai khi phanh apmax, quing dudng phanh ngdn nhdt Symin, thdi gian
phanh t8i thi€u tymin.

1. GIA TOC CHAM DAN CUC PAI

a =
prx = P9 = A max =8M 2
¢=0,2+08 S

2. THOT GIAN PHANH t;,

Thdi gian phanh 12 thdi gian bit dau o Iic cdc banh xe bit dau bi dot nhién
bi ham cting cho t&i lic xe dirng hin.

dv dv
a,=—=dt=—;
dt a,
vy 1 1 v
At = t2 _tl = J.—dV:—(Vl_VZ) =_l’
vV, TP ap ap
Vl Vl .
tmin = =T
apmenx ®g

v, van toc ldc bit dau phanh;

v, vin toc liic 0to dimg hén'=
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3. QUANG PUONG PHANH Spyvin

v=§:>ds=vdt
dt

=ds= ivdv;

dt =d_V ap
ap
\A 2
s:J‘ivdv:i(vf—vﬁ): Vi :
v, ap 2a, 2a,
Spmin = Vf = Vf ’
2.apmaX 209
4. GIAN PO PHANH

Céc thong s6 ddnh gid chat lugng phanh & trén khic xa v6i cdc thdong s&
thuc t& vi khi xdc dinh chiing ta da gi thi€t phanh x4y ra trong diéu kién t6i vu,
tic 12 F, = Fymax ngay tai thdi di€m bidt diu phanh va khong ké dén thdi gian
phdn @ng cta ngudi ldi xe.

Trong thuc t&, cdc thong s ddnh gid chat lugng phanh con chiu 4nh hudng
clia rat nhiéu yéu to.

Thdi gian phanh khong chi tinh tir khi phanh bit ddu c6 hiéu qui(thdi diém
xe bit diu gidm van tdc) cho dén khi xe dirng hin. Nhu vay, thdi gian phanh s&
16n hon va quang dudng phanh s& dai hon so véGi cdc gid tri da tinh todn & trén.

Pé x4c dinh dudc quing dudng phanh thuc t€ cAn nghién ctu qud trinh
phanh qua cdc dd thi c6 dudc bing thuc nghiém thé hién mdi quan hé giita luc
phanh F, (m6 men phanh M,) sinh ra & banh xe v§i thsi gian t. dd thi nay dugc
goi 12 gidn d6 phanh.

A

F,, a,

v

Gidn dd phanh ciing 12 quan hé cta gia t6c chim dan a, v4i thdi gian t.
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Piém 0 tng véi lic ngudi 14i nhin thi'y chuéng ngai vat & phia truSc va nhin
thitc dugc can phai phanh.

t; — thdi gian phdn xa clia ngudi l4i:
Thoi gian nay dudc tinh tf Iic ngudi 14i tha'y dugc chudng ngai vat cho
dé&n ldc tdc dung vao ban dap phanh.
Thdi gian nay phu thudc vao trinh do ngudi 1ai.
t; =0,3 +0,5s.
t — thoi gian chdm tdc dung clia hé théng phanh:

Thoi gian nay dugc tinh tir lic ngudi 1ai tdc dung vao ban dap phanh
cho d&n khi m4 phanh ép sit vao trong phanh.

Thdi gian t, dung dé khic phuc hanh trinh tu do trong hé thdng phanh.
Phanh dau t, = 0,03 s va phanh hadi t; = 0,3 s.
t; — thdi gian ting lyc phanh (ting gia tdc chAm dan):
Phanh dau t; = 0,2s va phanh hdi t3 =0,5 +1 s.
ty — thdi gian phanh duy tri lyc phanh cuc dai:
t4 = tymin dd dugc tinh & trén.
ts — thdi gian nha phanh sau khi xe dirng hin:
Luc phanh gidm dén 0.
Phanh diu ts=0,2s, phanh hdits=1,5+2s.

Nhu vdy qud trinh phanh k€ tir khi ngudi 141 nhan dugc tin hiéu cho dén khi
6td dirng hin kéo dai trong khodng thsi gian t, nhu sau:

tp=t1 + 0 + 13 + ty;

N&u k& dén thdi gian cham tdc dung t, ciia din dong phanh thi quing dudng
phanh thyc t€ tinh tir khi tic dung 1én ban dap phanh cho d&n liic 6td dirng hin
dudc xdc dinh theo cong thic:

KoVs .

299 °

K, —hésohiéu dinh quang dudng phanh, xdc dinh bang thuc nghiém;
k, =11+1,2ddi vé6i xe du lich, k, =1,4+1,2 ddi vé6i xe tdi va xe khach;
S, -quéang dudng phanh thuc t€.

S, =V, +

LY THUYET OTO Trang 38



Ths. Nguyén Phu Thuong Luu

5. ON PINH CUA OTO KHI PHANH

(0%
< ] < | L1
/\Mq \Y Fp=2. ¢ <4
4 5 I
J : Fop=2Zp ¢p <
<t 1 <t | L1
Pp Pp>Pt

Trong qu4 trinh phanh, vi nhi¢u y&u t& cho nén tdng luc phanh cdc bdnh xe
bén phai va bén trdi c6 thé khic nhau dAn d&n sy chénh léch luc phanh s& tao mo
men quay M, 1am xoay xe. Vi vay 0td s& bi ddm mot géc B so v6i huéng chuyén
dong.

Chénh léch lyc phanh c6 thé do cdc nguyén nhan:

+ Céc van dé vé k¥ thuat, bdo dudng hé thdng phanh khong tot.
+ Tinh trang miit dudng cla cdc banh xe khong gidng nhau (¢ #).
+ Tinh trang chat tdi khong ding (Z thay ddi).

\%

A

1
|
1
1
1
|
1
1
l
1
'
1
N

v

Gia stt 6t6 dang chuyén dong theo huéng truc X, nhung sau khi phanh thi 6t6 bi
léch mot géc B.
Trong khi phanh s& xuit hién c4c lwc nhu sau:

Fppni va Fypno 1a cdc lyc phanh tic dung 1én banh xe bén phdi cia ciu

trude va cau sau.
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Fpur1 va Fpuo 12 cdc lyc phanh tdc dung 1€n banh xe bén trdi cla cAu trudc
va cAu sau.
Tong cdc lyc phanh & cdc bdnh xe bén phai Fypn = Fopni + Fopho-
Téng cac lyc phanh & cac banh xe bén trdi Fyy = Fy1 + Fpuo.
Gid st Fppn > Fy ldc d6 s& xud't hién momen quay My 1am 6t quay vong
theo hudng miii tén nhu hinh vé:
B

Mq = E(Fpph - I:ptr)7
Ry, Rys: phdn luc ngang clia ciu tride va cau sau, khi xud't hién M, (khi
xe bi trugt bi dam).

Phuong trinh chuyén dong clia 6td d6i vdi trong tAim A, di qua truc Z nhu sau:

I,p=M, -Rya- Ry.b;

I, 1a md men qudn tinh ctia 6t6 quanh truc Z, di qua trong tdm A.

B1a gia t6c goc.

Vi 06td da bi xoay di mot géc B nghia 1a M, >>m6 men do Ry, va Ry, sinhra
nén c6 thé bé qua R, va R,

1 1 Mq Mq 2
IZB:quB:I—:B:Tt ;

z

Nhén xét: B ting 1&n khi M, ting (d6 chénh 1éch tdng lyc phanh cdc banh
bén trdi va bén phdi ting 1én) = d€ ddm bdo tinh 6n dinh khi phanh thi do
chénh 1éch t6i da giita cdc luc phanh & cdc bdnh xe trén cling mdt truc khong
dugc vugt qua 15% so vdi gia tri luc phanh cuc dai & cdc banh xe cla truc nay.

Khi I, ting 1én = B gidm, vi vy do I, > Lauicn khi phanh xe tai &n dinh
hon xe du lich.
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6. PHANH ABS

Da&i v6i xe trang bi hé thdng phanh ¢d dién cé nhuoc di€m:3 trang thai trugt
hoan toan 0, = 1 ta cé ¢x = (pxs khong phai la gid tri 16n nhat, ¢y = 0 do d6 banh
xe khong con khd ning bim ngang, rit nguy hiém vi chi cAn dung nhe xe c6 thé
bi lat;

Con hién nay, ngudi ta trang bi trén xe hé th6ng ABS nhdim giif cho banh xe
trong qud trinh phanh & do trugt & = 0,2 + 0,3 vi ¢6 (pXV 12 gi4 tri 16n nha't clia @,
@y ting 1&én ddng k& so vdi trudng hop 8, = 1 ;

1 % Pudng bétong khd

Pudng dat

'

dp (A0 trugt) 1 0,3 0,2

<«

|
I

1 & (do trugt)

1

1
SO
S

o AEnEEEEEe
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CHUONG VI QUAY VONG OTO
I. CAC PHUONG PHAP QUAY VONG
Dé thuc hién quay vong 6t6, ngudi ta c¢6 thé sit dung cdc phuong phap sau:

Phuong phdp thit nhit: quay vong cdc banh xe din huéng phia trudc hoic quay
vong dong thdi cd cdc banh dAn huéng phia truSc va phia sau.

Phuong phdp thit hai: truyén cdc md men quay cé cdc tri s§ khdc nhau t6i cic
bdnh xe din huéng chi dong bén phai va bén trai, ddng thdi sit dung thém phanh dé
him cdc bdnh xe bén trong so v6i tim quay vong khi can quay vong ngit.

Phuong phdp thit ba: k€t hop cd hai phuong phdp néi trén va quay vong phin
khung phia trudc.

Chiing ta chi nghién citu phuong phdp quay vong thi nhat.

IL. PONG HQOC QUAY VONG
e L I
-------------------------------- =]
Bn ': E
Bl N R
------------------------------- <=1 (R,
AN b
Bn
0

B; va B, — 12 géc quay vong clia banh xe din huéng bén trong va bén ngoai so
vGi tAm quay vong cua xe.

B — 1a khodng cédch gitra hai dudng tdm tru quay ding.
L — Ia chiéu dai cd sé clia xe.
R, — bdn kinh quay vong ctla xe.

O- tAm quay vong tdc thdi cia xe.
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Khi xe vao dudng vong, d€ ddm bao cic banh xe din huéng khong bi trugt 16t
hoic trugt quay thi dudng vudng géc vdi cdc véc td van tdc chuyén dong clia tat ca
céc banh xe phdi gip nhau tai di€ém O hay néi cich khic dudng kéo dai clia cic
truc banh xe phai cit nhau tai di€ém O. DPi€m O goi la tAm quay vong tifc thdi cla
Xe.

Tir sd dd, ta tinh dugc bi€u thitc quan hé giita cdc géc quay vong clia hai banh
xe din huéng dé dam bao cho ching khong bi trugt khi xe vio dudng vong:

e, e, -2

Trong thyc t& , bi€u thic trén dugc théa min khi diung co ciAu din dong 14i
ki€u 4 khau ban 1& (hinh thang 14i).

L. PONG LUC HQOC CUA XE KHI QUAY VONG

Khi cdc bdnh xe tham gia quay vong, s& xuat hién lyc ly tAm tdc dung 1én
banh xe. Mit khdc banh xe 12 mdt phan tif dan hdi nén banh xe sé& bi bi€n dang
ngang tao ra géc léch huéng.

Trong phan nay ching ta s dung model 1 vé&t (khong quan tim dén B, # By
= g6c quay vong cia ciac banh xe bay gid la géc quay trung binh p.
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Trudng hdp quay vong 1y thuy€&t véi ban kinh Ry (oc; = ocy):

L L.
0= T ¥
ep P
Trong tritong hop thuc t&, khi quay vong s& xuit hién cdc géc 1éch hudng oc
va o clia 2 cAu = tAm quay vong va ban kinh quay vong déu thay d6i:

L
tg(Boy) +tga, |

Né&u nhu cdc géc quay khong 16n 1dm ta cé:

L

- B-oy)+a, /

IV. ANH HUONG CUA CAC GOC LECH HUGNG KHI QUAY VONG
1. oCp = aoCy
+ Khi quay vong (B # 0): R= Ry, O’ O.

+ Khi chuyén dong thing (B = 0):khi c6 tdc dung ctia lyc ngang Y néu oc; = oc,
0td s& chuyén dong xién theo hudng oc va ngudi 14i ding vo ling d€ diéu
chinh cho 6td chay thing.
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+ Khi quay vong (B # 0): R > Ry = xe quay vong bi thi€u, ngudi 1di phdi ddnh
thém vo ling d€ duy tri quy dao chuyén dong vSi ban kinh Ry. Phadn tng
clia ngudi ldi trong trdung hgp nay la thuidn cho ngudi 1di nén khong dnh
hudng.

+ Khi chuyén dong thing (B = 0):khi c6 tdc dung ctia lyc ngang Y néu oc; > oc,
0td s& quay vong quanh tAim O va 1am xuit hién Iyc ly tAim Fy ngudc chiéu
véi Y = xe dudgc giit 6n dinh.
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3. o1 < ocy (quay vong thira)

V>

+ Khi quay vong (f # 0): R < Ry = xe quay vong bi thira, ngudi 14i phai trd lai
v6 ling. Phdn ¢ng cta ngudi ldi trong trudng hgp nay khdng thudn cho
ngudi lai.

+ Khi chuyén dong thing (B = 0):khi c6 tdc dung clia luc ngang Y néu oc; < oc,
0td s& quay vong quanh tim O va 1am xuat hién lyc ly tAim Fy cling chiéu
v6i Y = xe mit &n dinh.

Nhén xét: trong cd 3 trudng hdp, ta mong mudn oc; > ocy

Y
o =—— = a phu thudc vaoY va Cy;
Y

o cling xuAt hié n khi cdc banh xe bi trudt.

Vi viy d€ oc; > oc, ta c6 may bién phdp sau:

o DAy trong tim xe vé phia trudc dé lyc ly tAim phan bo nhiéu hon & ciu trudc.
o Cyj < Cys = banh xe trudc mém hon, banh xe trudc don va banh xe sau kép.

o Cau tru6c chii dong dé tao ra sy trugt.
o N&u ciu sau chi dong:

= X&p hang vé phia sau dé ting Z thi lyc bim F, = Z. ¢ cang 16n = khi
ndng bam tang tdc 1a it bi trugt(giam oc,)

» Né&u ciu sau chii dong d€ tao ra sy quay vong thi€u thi ngudi 14i vira ga
vira dap phanh dé cdu sau bt trugt hon vi lic ndy & banh xe chi dong Fy
va F, ngugc chiéu nhau nén téng lyc doc gidm con & banh khong chi dong
thi Fp ting.
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Vi du: Trong cudc dua xe thé thitc mét, khi xe vao cua véi toc dd rit cao nén
ngudi 14i khong thé danh vo ling kip ma ngudi 14i lam nhu sau: budc dau tién
hdi ddnh vo ling mot it dé tao ra luc ly tim, sau d6 dap phanh d€ banh trudc
trugt nhiéu hon nhiéu hon banh sau.
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CHUONG VII TINH CO PONG CUA XE OTO
L. KHAI NIEM VE TINH NANG CO PONG CUA OTO

Tinh ning cd dong cia 6td 1a kha ning chuyén dong cla xe trong nhitng diéu
kién dudng x4 kho khin va dia hinh phuc tap

Tinh ning co dong phu thudc vao nhiéu yé&u td, trong dé chd yé&u la chat lugng
kéo — bam va cdc thdng sd hinh hoc clia 6td, nhitng dic di€ém vé ciu tao clia cic
cum riéng biét ciia 6t6 va trinh d cta ngudi lai.

II. CAC YEU TO ANH HUGNG TGI TINH NANG CO PONG CUA OTO
1. CAC YEU TO HINH HQC

» <O~ (?W

K Khodng sing gim xe: 12 khodng cich giita di€m thap nhat clia gim xe
v6i mdt dudng.

R; Bén kinh co dong doc.
R, Bén kinh cd dong ngang.
o« Goc co dong trudc.
B G6c co dong sau.
2. CAC YEU TO CAU TAO
a. BANH XE CAU TRUGC BI PONG

______ '"EC

Gpx — tai trong tac dung 1én banh xe.
F, — lyc ddy cta khung.

R — phan lyc cia chuéng ngai vat di qua tim BX
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Z, X — thanh phan thing diing va nim ngang ciia R.
h — chiéu cao clia chuéng ngai vat.
Tir diéu kién can bing banh xe ta c6:

Z =Gy va X =F;;

G
tga:§:ZZtha:Fxtga:>Gbx =F tgo = F, = —bx

tga
— / _h2
XétAAOCtacé:tga:OC: r-n —F :Gbe;

r—h

CA Jorh—-h? *

Tu cong thic trén, néu h =r thi F, = oo ¢6 nghia 1a khi gidp chudng ngai vat
c6 dd cao h =r thi 6t6 khong thé vugt duge cho du cdc banh xe chi dong
phia sau c6 lyc kéo cuc dai.

b. BANH XE CAU TRUGC LA CHU PONG

F —
‘o Fy

______ '"EC

Ngoai lyc Gpx va Fyx con c6 My do d6 xuat hién Fy, va phan thanh Fy’ va
F.”’.

F’=F, + X ; F’ diung dé€ khic phuc cic luc cidn chuyén dong.
Fi = Gy - Z ; F’’ dung @€ khic phuc dd cao cdc chuéng ngai vat.
Két ludn: xe c6 cau trude chi dong leo 1€ t6t hon xe ¢6 cau sau chi dong.
a. VISAI
i. VITRI VA CONG DUNG
Vi sai nim & cAu chi dong, & hop hop phan phdi.
Vi sai ¢6 nhiém vu phan phdi cdng suit tif mot truc vao ra 2 truc ra.

N < .0 ~ . . A n A A A,

Tuy theo ddc di€m cdu tao cua vi sai, vi€c phan phdi cong suit cla

cédc loai vi sai 12 rd't khdc nhau do d6 4nh hudng dén tinh ning cd dong clia
0t0.
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ii. SO PO CAU TAO

! I

Ky hiéu tryc:

o

@)

©)

o

Truc e 1a truc quay nhanh hon, 1a truc ngoai khi quay vong hodc la
truc bi trugt quay nhiéu.

Truc i la truc quay chdm hon, 1a truc phia trong khi quay vong hodc
1a truc bi trugt quay it hon.

M,, ®, 12 m6é men xoidn, tdc dd gbc clia v4 vi sai(truc vao).
M., ® 12 m6 men xoin, tdc dd goc clia truc quay nhanh.

M;, o; 1a md men xoin, tdc do géc clia truc quay cham.

iii. QUAN HE PONG HOC VA MO MEN

20, = We + ®; ;
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Né&u o, = 0(gift v4 vi sai)=> 0. = w; (hai truc quay ngugc chiéu).

Trong trudng hgp 6td chuyén dong thing, chit lugng mit dudng 2
bén trdi phdi la nhu nhau thi @p = ©; = ®. (vi sai khong lam viéc).

n" 14 hiéu suit riéng clia vi sai, 12 thong s& tinh d&€n tén hao trong
qud trinh truyén luc tir banh e sang banh i hodc ngudc lai trong khi v
dudc gilr yén.
M. + M; = M.,.
Vi sai khong ma sat:
+ Trong vi sai khong c¢6 co cAu gdy ma sit, dung phS bi€n trén
t't cd cdc xe hién nay.
+ n'=1= M. =M, =0,5M, trong moi trudng hgp.
Vi sai ¢6 ma sat:
+ Trong vi sai c6 ¢d cAu gy ma sit, ding trén xe co dong.
+ N'<l=>M:.<M,.
Vi sai ¢6 cd cdu khod ham:
+ Khi khong khéa 1a vi sai khong ma sdt.
+ Khi khéa wp = o; = o Vi sai khong cé tic dung, ciu xe phin
phdi cong sudt theo ki€u khong vi sai(khong c6 quan hé giita
Me va Mi).
iv. ANH HUGNG CUA VI SAI PEN TINH NANG CO PONG CUA XE
Vi sai khong ma sdt: ta ludn c6 M. = M; diéu ndy lam cho kh3
ning bam clia ciu kém di vi trong qud trinh xe chuyén dong néu kha
ning bam clia mot trong 2 banh xe bi gidm(bdnh xe bi sa 1dy. . . ) thi mo
men trén né s€ gidm bang gidi han bam, theo quan hé M. = M; trén
banh kia(nim trén dudng tot) ciing phdi gidm theo din dé€n md ment kéo
tdng ciing gidm. Tuy nhién loai vi sai nay c6 wu di€m ndi bat F. = Fy
= khong tao ra m6 ment 1am xoay cAu=> 6td chuyén dong 6n dinh va
khong x4y ra hién tugng luu thong cong suit.
Vi sai ¢6 ma sdt: 1" < 1= M. < M;. n€u M, gidm thi M; cling

e

gidm theo d€ ddm bio =n"= stic kéo clia ciu cling gidm nhung

i
khong giam nhiéu. Tuy nhién loai nay c6 Fy. # Fy; do d6 tao md ment
l1am xoay cdu lam 6td mat n dinh va trong qué trinh truyén luc dé& x4y
ra hién tugng luu thong cong suit.
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Vi sai khong ma sdt c6 ham cing:

0

Khi cai co cAu hdm thi vi sai khong tdc dung nifa lic nay ciu xe
trd thanh nhu hinh v&. Trudng hop nay stc kéo clia cau la 16n nhit tuy
nhién dé& x4y ra hién tugng luu thong cong sut.
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