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MODELING, INVESTIGATING CONERING TRACTOR-SEMITRAILER'S 

DYNAMIC BY STATE SPACE THEORY 
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TOM TAT 

Bii bio trinh biy kit qui thilt lip md hinh toin, giii he phUdng trinh viphdn mo ti chuyin 
dgng cua doin xe trln dUdng ngang phdng theo ly thuylt khdng gian trgng thdi. Kit qud cua bii toan 
dugc ip dung de khdo sdt dnh hudng cua vile thay doi mat so tham so kit cdu din dgng liic hgc chuyen 
dgng cua dodn xe Phuang phip vi kit qui cua bii todn cd the stt dung tham khdo dl ndng cao ehdt 
lugng thilt klcic logi sd-mi-rd-modc vi rd-modc. 

Tfl khoa: Dong lUc hgc xe; Bong lUc hgc chuyen ddng; Bdng liic hgc doin xe; Ly thuyet khdng 

gian trgng thii. 

ABSTRACT 

This paper presents the results of modeling then solving systems of differential equations 

described the maneuver of the tractor-semitrailer on a flat horizontal pavement by using state space 

theory Results of the problem are applied to investigate response of tractor-semitrailer's dynamics to 

some structure parameter changing Methods and results oftheproblem can be used or refer to raise the 

quality of designing new semitrailers and trailers. 

Keywords; Vehicle's dynamics; Bynamics of movement; Tractor-semitrailer dynamics; state, 

space theory. 
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l . D A T V A N D E trong qua trinh chuyen dpng. 

Vien Ky thuat Cd gidi Quan sU (Tong 
cue Ky thuat) dUpc Bp Qudc phong giao nhiem 
vv tinh toan, thi^t ket va ch^ tao cac loai sd-mi-
rd-mo6c noi rieng, doan xe noi chung, nham 
chuyen chd mpt s6 khi tai quan trpng nhU phao 
phong khong tU hanh 3CY 23-4, phao tU hanh 
Cy 122, xe tang...Theo chu trUdng ciia Dang, 
Nha nUdc ve viec nang cao tinh chuyen nghiep, 
hien dai trong quan dpi, nhu cau ve viec thiet 
ke, cai hoan, che tao mdi cac loai doan xe la cap 
thiet. 

Theo [2],[5], dpng iUc hpc chuyen dpng 
cua doan xe rat phUc tap, dac biet la khi chuyen 
dpng quay vong. Cac tham so thi^t ke (tham sd 
ve mat ket cau, bo tri chung) anh hUdng rat ldn 
dpng lUc hpc chuyen dpng cua doan xe. Can phai 
nghien cdu nham khao sat anh hUdng cua mpt 
so tham so thiet ke quan trpng den dpng lUc hpc 
chuy& dpng, dac biet la dpng lUc hpc quay vong 
ciia doan xe. TU do, co the giam thieu khoi lUdng 
tinh toan, thii nghiem, tUng bUdc nang cad chat 
lupng thiet ke cac loai doan xe mdi. 

2 . C O s 6 L t T H U Y E T 

Chuyen dpng quay vong cua xe va doan 
xe tren thiic te r& phdc tap, chiu tac dpng cua 
rat nhieu yen to: Dilu kien, chat lUdng be mat 
dudng; dieu kien chiu gio; loai ldp, kich thUdc 
16p; dieu kien tai; chat lUdng lai xe...Theo [1], 
[5], ta khao sat vdi cac gia thiet cd ban: 

- Xem doan xe la hai vat ran lien ket 
vdi nhau va chuyen dpng song phang tr ln mat 
phang dudng; 

- M6 hinh dpng lUc hpc lop dUdc xay 
diing tren gia thiet 16p la dan hoi va lan trUdt 
tren n ln dUdng cdng; 

- Bd qua anh hUdng cua he thdng tred 

Vdi cac gia thiet cd ban nhU tren, mo 
hinh doan xe chuyen dpng song phang tren mat 
phang dudng OXY dUdc the hien tren hinh 1: 

Hinh 1. He tog do khdo sdt chuyin dgng cua dodn xe 

Theo [3], he phUdng trinh vi phan mo ta 
chuyen dpng cua doan xe la he (1): 

(1) 

Viet lai (1) dUdi dang ma tran phu hpp 
vdi phUdng phap giai bang khong gian trang thai 
nhu sau: 

x '=As + Bn 

y - Cx H- Du 

X = [x, V, Vl X| f, Tl Jl Vl >iFj X, Yj Tif 

x'=rxi y, fi X, y. Tl xj y, y, X, Y, T J 

Vec td dau vao u = 
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-2-[v2 f(«'2xi-̂ 2c.) 4 'W ''2-'2 f'iyl ''J ''2yP f [>'2yl̂  + "2^^] 'VP^PJ 

Vec to ddu ra: 
y = \tc, y i V l i 2 y i V 2 ] 

Cac ma trdn he sd A, B, C, D: 

"0, E j 0 , 0, 

0, 0, 0, 0, 

Oj 0, Oj £ , 

0, 0 , 0, 0, 

»!,< K, K, OM OJX 

B, B , B , U M 0,, , 

»M " w Oj.4 " l a O M 

0,., OJ.. B , B , B , 

Trong dd, cdc ma trdn thdnh phdn gdm: 

B, = 

- . g i . S i , - 1 

0 
0 

m, 
0 

0 

m, 
0 
0 

m, 
0 

0 

0 0 0 0 
0 0 0 0 

J. J, 
0 0 i i 

B j = 

0 0 

B j = 

84 = 

B6 = 

_1 J_ ^-g.,^.. 

J J ^ -.Ki.'S,, 

0 0 
0 0 

^JE, 0, U, 0, 

1 O3 0, E 

-•1.314J 

0 0 0 0 
0 0 0 0 
0 0 ± ± 

Vdi CO sd ly thuyft nhfl tren, theo [4], [6], ta cd the xay dflng md hinh g 
vi phdn (1) theo ly thuyft khdng gian trang thdi dfloc xdy dflng trong Simulink 

[6], ta cd the xay dflng md hinh giai he phflong tri 
k; A,inr v5ir A,inr, ti-nno *\imnlink nhf l t t e n h i n h 2: 

Hmh 2. Md hinh giai he phUdng trinh vi phdn md td chuyin ddng cda doin xe bdng khdng gian trgng thi 
trong Simulink 
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3. KHAO SAT ANH Hl/CJNG CUA M C T SO THAM S 6 KET CAU 

Theo [2], ch^ dp khao sat: Doan xe tang toe den giay thd 10, danh lai dot ngpt (dang tin hi^u 
hie thang td 0 len 10"), khao sat mpt so dap dng cua dpng luc hpc doan xe thong qua cac ham truyen 
van tdc gdc, gdc lech ben,...khi thay doi mot s6 tham sd ket cin (chieu dai cd sd-L, chieu rpng cd sd-
B, khoang each cac true cua sd-mi-rd-mddc-L^^). Ket qua khao sat dUdc the hien tren cac hinh 3, 4, 
5, 6. 

Bl tntfen p c tHIi 

L= 7172 m L= 7,869 m 
Hinh 3. Hdm truyen gdc lech ben cua dodn xe khi thay doi chiiu ddi cd sd cda sd-mi-rd-modc 

B= 2,41 m B- 2.1 m 
Hinh 4. Hdm truyin goc lech ben cua dodn xe khi thay ddi chieu rong cd sd cua sd-mi-rd-mooc 

L^^^l,2m L^^=l,8m 
'"' Hinh 5. Hdm truyen van toe gdc cda dodn xe khi thay ddi khodng cdch giiia cdc true cua sd-mi-rd-modc 
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Nhan xet mdt s8 kit qua khdo sit: 

Hinh 3, thd hien anh hfldng cfla viec thay ddi chieu ddi co sd cua sd-mi-ro-modc (khoai^; , 
each tfl true keo den tam cum cdu sd-mi-rd-modc) den gia trj gdc l^ch ben c i a xe kdo yd sd-mi-red • 
mode. Theo dd, khi L=7,172 m, ta thay gid tri ldn nhat cua ham truyfo gdc lech b t o cua so-mi-r3-
modc nhd hon khi L=7,869 m. Tflc Id cung mot tin h i ta ddu vao la gdc banh xe dan hfldng, gdclSclj ^ 
ben cfla so-mi-ro-modc cd chieu dai cB sd nhd hon se nhd hon, it gdy ra h i to tflong trfldt hdn, if J,, 
mdn ldp hon... 

TflOng tfl, ta cd the so bd danh gia tfah hop ly cfla tham sd kft can (tham sd thift kd) dUa 
tren kft qua tmh toan, md phdng: Hinh 4, the' hien anh hfldng cfla viec thay ddi gid tri tham sd chilu 
rdng ca sd cfla so-mi-ro-modc, hmh 5 th« hien sfl thay ddi cfla gid tri ham truyfo van tdc gdc cuaxe 
keo va so-mi-rd-modc khi thay ddi gid tri khoang each gifla cdc true cfla so-mi-rd-modc (^d thiet 
sd-mi-ra-modc cd 02 true cdch nhau mdt khoang L J . Neu gid tri thdi gian trd ve dn dinh cang be, 
tham sd kft cdu cang cd tinh hop ly cao. kft cau chiu tdc ddng nhd hdn va se bfa hon... 

4. KET L U A N 

Vdi md hinh khao sdt ddng Iflc hoc quay vdng doan xe tren, sfl dung ly thuyft khdng gian 
trang thai dd giai he phflong trinh vi phdn md ta chuyfo ddng c i a doan xe, ta cd the md phdng ddng 
luc hpc, khao sat dnh hfldng cfla viec thay ddi mot sd tham sd kft can dfa ddng Iflc hgc quay vdng 
cfla dodn xe. Kft qua tinh todn, md phdng cd t h i dfloc sfl dung d l ddnh gid so bd tinh hc?p ly cua 
tham sd thift ke, giflp gidm thilu khdi IflOiig tinh todn, ndng cao ehdt Iflong thift ke cdc loai doan 
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