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TOM TAT
Trong qud trinh xe 6 t6 di chuyén ¢ trén dwong, c6 thé hé sé bam ¢ cdc banh xe
va hé sé cdan lan & cdc banh xe la khdc nhau, do dé anh hudng dén qui dao chuyén
déng ciia xe 6 t6. Bai bdo trinh bay két quda nghién civu sw dnh hwéng ciia hé sé bam
va hé s6 can lan twong vmg cia loai mdt dwong nhwa khé dén dic tinh quay vong ciia
xe 6 t6 con bang phwong phdp Monte Carlo. Két qua nghién civu c6 thé img dung dé
ddanh gid déng lwc hoc quay vong cia 6 t6 con va dwa ra mot sé khuyén nghi trong
khai thac st dung 6 t6 con khi di vao dwong vong.
Tir khéa: Phwong phdp Monte Carlo; dong luc hoc 6 t6; tham sé khéng chdc
chan; chadt lwong mat dwong.
SUMMARY

During the movement of a car on the road, the adhesion coefficient at the wheels
and the rolling resistance coefficient at the wheels may differ, thereby affecting the
trajectory of the car's movement. This paper presents the research results on the
influence of the adhesion coefficient and the corresponding rolling resistance
coefficient of dry asphalt surfaces on the turning characteristics of a passenger car
using the Monte Carlo method. The research findings can be applied to evaluate the
rotational dynamics of passenger cars and provide some recommendations for the
operation and use of passenger cars when entering curved roads.

Keywords: Monte Carlo method; automobile dynamics; uncertain parameters;
road surface quality.”

1. PAT VAN PE Khi 6 t6 di vao dudng vong la qua trinh
Trong nhitng nim gan diy cung c6 nhiéu xdy ra tai nan trong qua trinh
voi su phat trién manh mé& cta khoa hoc cl}uyén d(f)ngq. Tror}g diéu kién duong
cong nghé, kéo theo hang loat cic nganh xau thi co6 thé hé s6 bam & cac banh xe
cong nghiép khac phat trién theo no 1a khac nhau.
trong d6 c6 nganh cong nghiép san xuat Tuy theo diéu kién loai duong khac
0 t6. Nganh cong nghiép 6 t6 da va dang nhau va tinh trang cua mat duong thi h¢
phat trién véi toc do kha nhanh, chiém s6 bam va hé sb can lan cling thay ddi,
mot vi tri quan trong trong viéc phat lam quy dao chuyén dong cia xe 6 to
trién nén kinh té qudc dan. Vi vay, van cling thay d6i theo. Hé s6 bam va hé sd
dé cap bach duoc dat ra 1a phai ¢dam bao can lan tuong mg véi cac loai dugc thé
an toan giao thong cho nguoi, phuong hién trong Bang 1.

tién va hang hoa.
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Béang 1. HE s0 bam va hé so can lan ctia m{t so loai duwdng [1]

Loal | g g g | 116 30 cin
dwong * lan
Puong | 0.70 - 0.80 |0.015-0.018
nhua kho
Buong | 0.35-0.45 |0.012-0.015
nhya udt
Duong | o s0_0.60 0.025 - 0.035
datkhe | ‘ ‘ '
Duong P J
2t usy | 0-20-0.40 | 0.05-0.15
DPuong
catkhe 10.20-0.30 | 0.10-0.30
Puong
catust | 0.40-0.50 0,12

Dua Vég loai duong ma xe 6 t6 thuong
di chuyén, nhom tac gia s€ khao sat su
chuyén dong cua xe 6 td6 con ¢ duong
nhya kho. Trong bai bao nay tac gia s&
st dung phuong phap Monte Carlo dé
khao sat dong luc hoc cua xe Q td con
khi di vao duong vong voi hé s6 bam ¢
cac be:lnh xe la khac nhau va vdi van toc
ban dau vao duong vong la khac nhau.
2.POI TUQONG VA PHUONG
PHAP NGHIEN CUU
2.1. Pdi twong nghién ctu
- P6i tuong nghién ciu: Xe Toyota
Vios 2020.
- Khao sat chuyén dong cua xe 0 t0 di
vao duong vong trong dicu kién mat
duong nhya kho6 bang phang, hé s6 bam
nam trong khoang [0,7 — 0,8], h¢ s6 can
lan nam trong khoang [0,015 — 0,018].
2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp ké thira tai ligu
Thu thap, suu tam céac tai liéu
chuyén mén lién quan dén linh vyc
dong luc hoc cua xe 6 t6 dé lam co s&
cho viéc nghién cuu 1y thuyét.
2.2.2. Phwong phdap nghién ciru Iy
thuyét
St dung ly thuyét 6 t0, co hoc k¥
thuat dé xay dung md hinh tinh toan
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dong luc hoc chuyén dong cua xe
Toyota Vios 2020 khi di vao duong
vong véi cac van tdc khac nhau.

Str dung phuong phap Monte Carlo
va cong cy Matlab Simulink dé tinh
toan mo hinh dong luc hoc cua xe 0 t6
c6 nhiéu tham s6 khong chic chan.

3. KET QUA VA THAO LUAN
3.1. M6 hinh dong luc hoc

Trong qué trinh 6 t6 con quay
vong, cac lyc va mo men tac dung vao
xe dugc mo ta trén Hinh 1.

te

[!’n -
Xo

2
Hinh 1. Cac lyc va m6é men tac dung
Ién 0 to

Theo tai ligu [2] va [3] ta cO cac
phuong trinh dong luc hoc quay vong
cua 0 to:

v:i{[(sl +5,)cos B+(F, + F,)sin f+S, +S, Jsina—

(1)

[(S,+8,)cos B+, +S, +(F, +F,)sin 5]

2

=[S, +5,)sin B—(F, + F,)cos B—(F, + F)]cos r}
1
mvcoso
_fzsina _

veosa

o=

P :JL{(SI +5,)a.cos f— (S, +S,)b+(S, —Sz)%’.sin A+

z

+(F) + Fyasin f—(F, *Fz)%’cosﬂ—(FB 7F4)L2*}

3)




Tai trong thang dung tac dung lén 4
banh xe nhu sau:

z =17 _az :%(m.g%—AZ)—AZ, 4)

2 t
, :l(m.gé—AZ}LAZ, Q)
28

7=z vaz
2

Z.=1z Az =1(m.g3+Az ~-AZ, (6)
2 2% :

Z,=17 vaz =L mg%iazl+az, (7)
2 2 L

Su chénh léch tai trong gitra banh trudc
va banh sau:

AZ =[vcos a —v(d + &)sin a]mT'h )

Su chénh Iéch tai trong gitta 2 banh xe phia
trudce:

1 VZ , 1
AZt _I_E[m -7pr +

t

+C1m h—m, (pr_hr )_ms (ps_h,\' )+m’nh’n] (9)
“ C,+C,—m'gh'

Su chénh I€ch tai trong gitra 2 banh xe phia

sau:

1V’ a'

AZ =——[m'. =
ST TR

s

1

+C?m h—m, (p,—h’ )_ms (ps_hs )
b Cg,+Cgs—m'gh'

(10)

+m1 "h, u]

Trong do6:

v: Gia tbc ctia 6 t6.

¢ : Van tdc g6c Iéch than xe.

&: Gia tbc goc xoay than xe.

F, : Luc doc tac dung 1én 0 t0 trong qua
trinh chuyén dong.

P, : Lyc can lan.

S.: Céac phan luc ngang cua mat duong
tac dung 1én vét ctia banh xe.

M : MO men can quay.

B : Goc danh lai.

ti, ts - Chiéu rong vet lép banh xe trudc
va banh xe sau.

m: Khéi luong cia toan xe.

m’: Khéi luong phin dugc treo cua 6 0.
m¢”: Khéi lwong phan khong dugc treo cau
trudc.

ms’": Khéi luong phan khéng dugc treo
cau sau.

h: Chiéu cao trong tim xe.

h’: Chiéu cao trong tdm phan duoc treo
cua o to.

e Chiéu cao cua phan khong duge treo
cau trudc.

hs™: Chiéu cao ciia phan khong dugc treo
cau sau.

I: Chiéu dai co s ctia 6 to.

R: ban kinh quay vong thuc té cua 6 to.
Cgr: PO cling ciia cau trudc.

Cys: D6 clng ciu sau.

3.2. Két qua khio sat

T cac phuong trinh dong luc hoc cua
xe 6 t6 khi di vao dudng vong tur
phuong trinh (1) dén phuong trinh (10),
su dung phan mém Matlab Simulink
nhom tac gia da xay dung so d6 mod
phong h¢ thong, cu thé la:

Hinh 2. So' do

trinh (1)
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Hinh 3. So' d6 khéi mé phéng phwong
trinh (2)



Hinh 4. So' d6 khdi mé phéng phwong
trinh (3)

Hinh 5. So' d6 khéi mé phéng phwong
trinh (4), (5), (6), (7), (8), (9), (10)

Khao sat trén xe 6 t6 Toyota Vios 2020
c6 dong co dat phia trude va cau trudce
cht dong va véi cac thong sd cua xe &
Bang 1.

Bang 2. Cac thong so ciia xe 6 td tai
khao sat

T Ta . Pon | Gia
én goi

T 89 vi tri
Khéi lugng toan

| bo xe khi day tai | <& | 1530

) STIlleu dai co so m 755
oto
Khoang cach tur

3 |trong tam - cau | m 1.175
trudce
Khoang cach tur

4 |trong tam - cau | m 1.375
sau

5 | Chiéu rong vét|m 1.350
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T Té . Pon | Gia
én goi

T 89 vi tri
16p banh xe trude 3

¢ | Chicu rong vet| 1.371
10p banh xe sau 6

7 Chiéu cao trong m 0.512
tam 6t 1

2 Ban kinh banh xe m 0.268
tinh 2
Ty sb truyén cua

? | hé théng lai 21.2

Dé tao ra tinh hudng nguy hiém khi 14i
xe, tic gia dd mo phong ngudi 1ai diéu
khién géc xoay vanh tay lai gip duoc
mo phong nhu Hinh 6.

4

N w
T T

goc danh lai (rand)

o

thoi gian (giay)

Hinh 6. M6 phéng goc xoay vanh tay lai

V61 goc danh 141 md phong nhu
Hinh 6, 14i xe s& di thing trong 1 gidy,
sau do6 danh lai 1 goc 4 rad (229.18 do)
trong vong 1 gidy rdi giir nguyén vanh
tay lai.
Khao sat xe 6 td & cac van toc ban dau
la 20 km/h, 40 km/h, 60 km/h, 80 km/h.
Str dung phuong phap Monte Carlo voi
phuong phap liy mau Uniforme, s6
luong lay mau 1a 1000 [4], [5]. Van toc
cua xe 6 t0 nhu hinh 7.

6

van tbc (m/s)
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thoi gian (giay)
a. v0 =20 km/h



van toc (m/s)

o] 5 10 15
thoi gian (giay)

b. v0 = 40 km/h

23

22

£

van toc (m's)

o 5 10 15
thei gian (giay)

c. v0 = 60 km/h

29

28

27

26

25

van toc (mis)

24

23

22
o 5 10 15
thoi gian (giay)

d. v0 = 80 km/h
Hinh 7. Vén téc chuyén dong ciia xe

Do sé lugng 1y mau 1a 1000, nhu
vy sau 1000 lan chay chwong trinh ta
¢6 1000 két qua. Trong cac hinh v& trén
van tdc cua xe O to theo thoi gian s&
dugc thé hién la vung mau d6. Dua vao
két qua trén cho thay khi chay véi van
tdc ban dau nho (v=20 km/h)
van tdc xe 6 t0 ¢ xu hudng giam xudng
(do luc ly tam luc nay nhdé khong 16n
hon lyc can). Khi van toc ban dau cta 6
t6 16n hon 30 km/h thi vén toc ctia xe 6
to s€ tang lén khi quay vong do luc ly
tam tang lén.

Quy dao chuyén dong cua xe 6 t6
duoc biéu dién twong tmg véi cac van
téc ban dau ¢ Hinh 8.
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Hinh 8. Quy dao chuyén ddng ciia xe

Trong cac hinh v€ trén, quy dao
chuyén dong cua xe 6 t6 duoc thé hién
1a cac duong cong nét lién. Hai duong
nét dut thé hién ving chuyén dong an
toan cua xe. Hai duong nay dugc xac
dinh bang cach st dung quy dao quay
vong 1y thuyét ctia xe v6i vanh tay 1ai
duoc mod phong ¢ Hinh 8, rdi cong va
trr 2 mét. Nhu vay tuong g véi cac van
tdc khac nhau thi ving an toan nay ciing
khac nhau.

Khi vén tdc tang 1én lam luc ly tim
tang va 1am cho quy dao thuc té cua xe
6 t6 khac nhiéu so v6i quy dao quay
vong 1y thuyét, quy dao cta xe 6 to con
¢6 xu huéng quay vong thiéu.

Dua vao Hinh 8, khi xe di chuyén
v6i van tdc ban dau thip (20 km/h) thi
quy dao cta xe ludn nim trong ving an
toan. Khi van toc ban dau ting 1én thi xe
c6 xu hudng ra ngoai vung an toan. Khi
xe chuyén dong ¢ van téc 40 km/h, thi
sau khoang 3,21 gidy xe s& ra ngoai
vung an toan. Véi khoang thoi gian nay
thi 1ai xe c6 thé tac dong vao vo ling dé

dua xe vao vung an toan. Tuy nhién khi
van téc ban dau tang 1én 60 km/h hoac
80 km/h thi thoi gian xe ra ngoai vung
an toan rat ngin, lai xe kho c6 thé cho
X€ Vao vung an toan
4. KET LUAN

Nhom tac gia da su dung phuong
phap Monte Carlo két hop véi phan
mém Matlab Simulink dé¢ mé phong mé
hinh xe 6 t6 Toyota Vios 2020 di vao
duong vong vé6i nhidu vén tde ban dau
khéac nhau. Qua do, nhom tac gia dua ra
mot s6 két luan va khuyén nghi sau:
- Xay dung dugc mo hinh dong luc hoc
khi di vao duong vong cuia xe 0 to.
- Viéc st dung phuong phidp Monte
Carlo két hop véi phan mém MATLAB
simulink cho phép mé hinh da xay dung
c¢6 thé dugc ap dung khao sat qua trinh
chuyén dong cua 6 t6 co diéu chinh va
thuc hién nghién ctru tiép theo.
- Khi xe 0 to0 Toyota Vios 2020 quay
vong nén di v6i van tdc ban dau nho
(khoang dudi 40 km/h) dé gitp tranh
nguy co Xe ra ngoai vung an toan.
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