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TOM TAT:

Bai bao trinh bay két qua nghién ctru quy dao chuyén dong 6 to bang mo hinh phang
mot veét. Trong nghién ctu nay quy dao chuyén dong cua xe dugc khao sat bang phan
mém Matlab khi biét trude quy luat danh 14i nhdm muc dich xac dinh sy anh hudng cia
cac yeu to: Goc danh 14i, h¢ so bam gitra 16p xe vdi mat duong, van toc chuyén dong cua
0 t6 va tai trong dén quy dao chuyén dong khi 6 t6 quay vong. Két qua khao sat cho thay,
khi géc danh 1ai tang 1én thi ban kinh quay vong gidm, khi hé s6 bam tang thi ban kinh
quay vong giam, do 6n dinh khi quay vong tang. Sy thay doi van toc xe ti 1¢ thuan vai su
thay doi ban kinh quay vong cua xe.

Twr khoa: Quay vong, goc l1an 1€ch, quy dao, dong luc hoc.

ABSTRACT:

This paper presents the research results of the truck's motion trajectory using a
single-track planar model. In this study, the truck's motion trajectory was investigated
using Matlab software with the steering rule identified in advance for the purpose of
determining the influence of the following factors: Steering angle, the grip coefficient
between the tire and the road surface, the effect of the truck's motion speed and load on
the motion trajectory in case of the truck turning around. The survey results show that an
increase in the steering angle led to the reduction in the rotation radius, and an increase
in the grip coefficient led to the reduction in the rotation radius and an improvement in
the rotational stability. The change in truck speed is proportional to the change in the
rotation radius of the truck.

Keywords: Turning around, deflected rolling angle, trajectory, dynamics.

1. Mé dau qua thuc nghiém, dé danh gia tinh chinh
xac cua mo hinh da dugc xdy dung mo
ta quy dao chuyén dong cua 6 t6. Trong
qué trinh nghién ctu xay dung hé phuong
trinh vi phan biéu dién mbi quan hé cua

C6 nhiéu phuong phap mé ta quy dao
chuyén dong ciia 6 t6, viéc st dung phuong
phap mo ta bang toan hoc ¢ nhiéu thuan
loi hon vi cho phép danh gia cég yéutd én’h goc léch than xe P v6i goc danh 14i & va
huong mot céch df-A’C l,é‘p va tiér} hanh 101 ¢4¢ g4c lach cua banh xe o véi cac thong
uu cac thong s ket cau. Cac két qua cia  g§ cua xe dé xac dinh quy dao chuyén
mé hinh tinh ton déu dugc kiém chimng dong va cac nhan té anh hudng dén tinh
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chét quay vong cua 6 t6. Cac nhan té anh
huong dén tinh 6n dinh chuyén dong cua
6 t6 khi quay vong nhu: van tdc chuyén
dong cua xe, ban kinh quay vong, déc tinh
bién dang cua 16p, ...[1]

Dé nghién ciru mot cach day du hon
vé hién tuong trugt ngang cac banh xe 6 to
tai 1,25 tin, trong nghién ciru nay tac gia
st dung phuong phap mo hinh héa va mo
phong chuyén dong ciia 6 t6 bang cac md
hinh phu hop [2].

2. Xay duyng mo6 hinh dong luc hoc
quay vong 6 tb tai nhe 1,25 tin

Trong nghién ctru quy dao chuyén
dong cua 6 to tai nhe can thiét phai dua

P
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ra mo hinh mé ta chuyén dong cua 6 t6.
Mo hinh don gian chua dap ung dugc muc
tiéu nghién ciru cua dé tai. Khi 6 t6 chuyén
dong quay vong vé6i van tdc cao, cac phan
luc ngang tai cac banh xe tao nén cac goc
l4n 1éch du 16n, nén dé mo ta chuyén dong
can st dung m6 hinh dong luc hoc. Hinh
1 md ta so dd tinh toan dong luc hoc quay
vong 6 t6 tai véi cau trude din hudng. Cac
banh xe dugc dat trén truc doc cua 0 t0,
do @6 goc danh lai & duoc 1ay bang gia tri
trung binh cic goc quay cua banh xe cau
trudc. Trang thai cua 6 td6 dugc xac dinh
thong qua hé toa do x - y gan trén than xe
va goc quay than xe y [3].

A

Hinh 1: Mé hinh déng luc hoc quay véng cia 6 té tdi nhe cdu sau chd déng

So db tinh toan dong luc hoc quay vong
ctia 6 to tai nhe cau sau chu dong dugc mo
ta nhu trén hinh 1, trong d6 vi tri trong tam
duoc xac dinh theo hé toa d6 ¢d dinh X -
Y. Trén so d6 thé hién tim quay vong tirc
thoi 1a P, khoang cach tur trong tam tdi tam
cau trude 1a a, khoang cach tir trong tam t4i
tAm cau sau 1 b, goc quay ciia cac banh xe
(goc 1ai) cau trude 1a 8.

Xay dung hé phuong trinh dong luc

hoc quay vong cua 6 t6 2 cau chi dong.
Phuong trinh can bang luc theo phuong x:
Fo,— Fy— F,cosf+ F,sinf--

1
—F,—F,.cos6— F,.sind6 = 0 M
Phuong trinh c4n bang luc theo
phuong y:
F,- F, sinf— F,cosff—F, .sind- 5
+ F,.cos6 =0 @
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Cong hai phuong trinh (1) va (2) theo
phuong x va theo phuong y, xét truong hop
0 t6 chuyén dong déu (v = const)

F,(sinf —cosP)+F, (cosd —sind)---
—F, (cosé +sind)+ F, — Fyy-- 3)
-F,+F,=0

Phuong trinh mémen tai trong tam C [4]:
F,b — F, acos6+ F, .asind--

. 4)
+My+ Mo+ M+ M+ Ly=0

Tir phuong trinh (3) va (4) dugc bién
doi nhu sau [4]:

0 -1

_ F,, (cos 5 —sing
i) mv(sinﬂ—COSﬂ)[ yl(COS sin )(5)
—Fﬂ.(cos5+sin5)+sz—Ffz"'Fﬂ]_‘;

! .

7 :—[Fy,.a.cos5—Fﬂ.a.s1n5-~-
L (6)

—F,b=M, =M, —M, _Mzz:l

3. Khao sat quy dao chuyén dong
cia o to

Trong ndi dung khdo sat nay, tic gia
khao sat van toc chuyén dong cia xe la
30km/h, goc danh 1ai c6 gia tri 6=25° khi
xe chuyén dong trén duong c6 hé sé bam
doc ¢ = 0,8 [5].

12

10

8

Truc ngang -y {m)
o

0 2 4 6 8 10 12
Truc doc - x (m)

Hinh 2: Quy dao chuyén déng ctia 6 té
Két qua khao sat khi 6 t6 di chuyén voi
van toc 30 km/h trén duong c6 hé s6 bam
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0,8 va goc danh 1ai 1a 25 d6 cho thay ban
kinh quay vong cua 6 t6 co gia tri:
P
gp
Trong khi ban kinh quay vong thyc té
cua xe la:

=8,23m

B L
ig(B-a)+1ga,
Do d6 truong hop nay 6 t6 c6 xu hudng
quay vong thiéu, nguyén nhan 1a do trong
thiét ké va tinh toan bo qua sy anh huong cua
bién dang ctia 16p, bo qua anh hudng ciia luc
gi6 ngang, bd qua anh hudng cua goc léch
huéng cho nén quan hé giita cac thong sb
chi 1a quan h¢ hinh hoc thong thuong.
3.1. Khi thay doi géc ddanh ldi
Khi thay d6i goc danh 1ai, khi d6 quy
dao chuyén dong cua 6 to sé thay doi theo.
Trong nghién clru nay, tac gia khao sat
anh huong cia goc danh 1ai dén quy dao
chuyén dong cia 6 t6. Két qua khao sat khi
xe chuyén dong twong Gmg v6i goc danh 1ai
1a 25°, 22°, 18°, 15°. Két qua khao sat khi
xe di chuyén trén dudng co hé sb bam t6t
(9 = 0,8), van tdc khao sat 1a 30 km/h.

12

=8,47m

_25
[R——"}

10 | e 18

— 15

Truc Y (m)

0 2 4 é BI 1.0 1.2 14
True x(m)
Hinh 3: Quy dao chuyén déng ctia 6 té
khi thay déi géc ddnh ldi

Khi thay d6i goc danh lai, quy dao
chuyén dong cua xe s& khac nhau. Véi goc
danh lai cang 16n, ban kinh quay vong cta
xe cang thap, tinh ning co dong cua xe ting
nhung luc ly tm cia xe ting 1én, lam mat
tinh on dinh ctia 6 to.
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3.2. Khi thay doi vdn toc chuyén dong
Khao sat quy dao chuyén dong ctia 6 to
v6i goc danh 1ai =20° xe chuyén dong trén
cung mat loai duong voi hé s6 bam ¢=0,8,
thay ddi toc do xe khac nhau v=30km/h,
v=40km/h, v=50km/h, v=60km/h. Két qua
khao sat dugc mo ta bén dudi.
12

— ()

True Y (m)

0 5 10 15 20 25
Truc x (m)

Hinh 4: Quy dao chuyén déng ctia é té khi thay déi
vén téc chuyén déng

Khi thay ddi van toc chuyén dong cta
xe dong thoi gilt nguyén cac thong s6 dau
vao khao sat (goc danh 1ai 1a 25 do, hé sb
bam doc gitra banh xe vdi mat duong 1a 0,8),
van toc cua xe thay ddi tir 30km/h, 40km/h,
50km/h, 60km/h tng véi mdi dudng van
toc 1a biéu dién mot quy dao chuyén dong
khéc nhau, & toc do cang cao thi ban kinh
quay vong cang 16n 1am cho xe kho chuyén
dong 6n dinh khi quay vong. Khi toc do
tang 1én kéo theo gia tdc hudng tam ciia xe
tang 1én tng v6i moi van toc s& co mot gia
tri gioi han ma ¢ d6 6 t6 s€ bi trugt 1am mat
6n dinh hay mét tinh dan huéng phu thudc
vao chiéu tac dung cua luc ly tim so véi
luc ngang. Truong hop gia tbc hudng tam
tang lam lyc ly tam tang Ién lam cho phan
luc ngang cua cac banh xe 16n hon gia tri
lyc bam ngang Iuc nay xe s€ bi trugt ngang
lam mét tinh on dinh cua xe.

3.3. Khi thay déi hé sé bam giiva banh
xe voi mat dwong

Tién hanh khéo sat v6i goc danh 14i 5 = 20°
khi xe chuyén dong trén dudng véi van toc 40
km/h, dong thoi thay doi hé sb bam doc giita
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banh xe voi mat dudng, gid tri hé sé bam doc
thay do1 nhu sau: ¢ =0,2; 0,4; 0,6; 0,8.

20
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Hinh 5: Quy dao chuyén déng cia é té
khi thay déi hé sé bdm

Két qua khao sat truong hop xe quay
vong véi cing goc danh 1i, ciing van toc
chuyén dong, cung tai trong nhung khi
thay d6i hé s6 bam doc giita 16p xe v6i mit
duong thi quy dao chuyén dong cua 6 o
thay d6i. Khi hé sb bam doc giira 16p xe véi
mit dudong giam xudng thi ban kinh quay
vong cua 0 to tang Ién do khi quay vong
trén 6 t6 xuat hién luc ly tim, luc ndy c6 xu
huéng day 6 t6 ra xa tim quay vong.

3.4. Khi thay doi tai trong cua xe

Trudng hop khéo sat tiép theo 1a tac
gia khao sat khi thay doi tai trong cua xe,
tai trong tuong Ung voi truong hop xe
khong tai, xe chd 50% tai, xe chd 100% tai
va xe chd qué tai 50%. Cac thong sd khao
sat gém goc danh 1ai 6 =20°, hé s6 bam doc
giita banh xe véi mat duong 14 0,7, van toc
chuyén dong cua xe 1a 30 km/h.

20
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3
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Hinh 6: Quy dao chuyén déng cta é té
khi thay déi tdi trong
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Két qua khao sat trudng hop xe quay
vong voi cing goc danh 14i, cing van toc
chuyén dong, cing hé sé bam nhung khi
thay doi tai trong thi quy dao chuyén dong
ctia 6 t6 thay doi. Khi tai trong clia xe ting
1én thi ban kinh quay vong cuia 06 t6 tang 1én
do khi quay vong trén 6 t6 xuét hién luc ly
tam tiang 1én, luc nay c6 xu hudng diy 6 to
ra xa tam quay vong.

4. Két luan

Céc két qua khao sat cho thdy ddi véi
cuing mot xe, khi xe di chuyén cung toc do
trén dudng c6 hé sb bam khac nhau s& lam
thay d6i ban kinh quay vong cua xe, tic
thay ddi quy dao chuyén dong cua xe. Khi
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di chuyén trén cing loai duong véi cing
van tbc, tai trong va h¢ s6 bam thi gbc danh
lai cang 16n thi ban kinh quay vong cang
nho; khi xe di chuyén trén duong voi cliing
goc danh 1ai va hé sb bam nhung khi toc
dd cua xe hodc tai trong cua xe tang 1én thi
ban kinh quay vong cia 6 t6 16n hon khi
0 to chuyén dong voi tbc d6 nho; khi xe
quay vong voi cung toc do, cuing goc danh
lai, cung tai trong nhung trén duong c6 hé
s& bam nho hon thi ban kinh quay vong
ctia xe tang 1én. Cac két qua khao sat dat
duoc phan anh thyc té két qua nghién ctru
Iy thuyét da chon mo hinh khao sat phit hop
vo1 ndi dung nghién cuu [6] [7] [8].
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