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THIET LAP MO HiNH, KHAO SAT BONG L\C HQC
QUAY VONG DOAN XE BANG LY THUYET
KHONG GIAN TRANG THA!

MODELING, INVESTIGATING CONERING TRACTOR-SEMITRAILER'S
DYNAMIC BY STATE SPACE THEORY

ThS. Pham Hoang Minh
Vién Ky thuat Co gidi Quéan sy

TOM TAT

Bai bdo trinh béy két qud thigt lap mo hinh todn, gidi hé phiidng trinh vi phan mo td chuyén
dong cia dodn xe trén dhidng ngang phang theo Iy thuyét khong gian trang thi. Két qud ciia bai todn
duide dp dung dF khio st dnh hudng clia viéc thay d3i mot s6 tham s& két cau dén dgng luc hoc chuyén
dong ciia doan xe. Phiidng phap va két qud cla bai todn 6 the sit dung, tham khdo dé ning cao chit
Tgng thiét ké cdc loai sg-mi rd-mode va rg-modc.

Tit khoa: Ddng liic hoc xe; Dong luc hoc chuyén dong; Déng luc hoc dodn xe; Ly thuyét khong
gian trang thai.

ABSTRACT

This paper presents the results of modeling, then solving systems of differential equations
described the maneuver of the tractor-semitratler on a flat horizontal pavement by using state space
theory: Results of the problem are apphed to investigate response of tractor-semitrailer’s dynamics to
some siructure parameter changing. Methods and results of the problem can be used or refer to raise the
quality of designing new semitrailers and trailers.

Keywords: Vehicle's dynamics; Dynamics of movement; Tractor-semitrailer dynamics; staie,
space theory.
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1. DAT VAN BE

Vién Ky thuit Co gidi Quan sy (Téng
cuc Ky thuét) duge Bs Quéc phong giao nhiém
vu tinh toan, thiét két va ché tao cic loai so-mi-
rg-moée ndi riéng, doan xe ndi chung, nhim
chuyén ché mét 8 khi tai quan trong nhu phao
phéng khéng tif hanh 3CY 23-4, phéo tu hanh
C¥ 122, xe tang...Theo chi triong ciia Ding,
Nhi nude v€ viée ning cao tinh chuyén nghiép,
hién dai trong quin déi, nhu cdu v& viéc thiét
k&, cii hodn, ché tao méi cic loai doan xe 1a cap
thiét.

Theo [2],[5], dong luc hoc chuyén dong
ctia dodn xe rét phiic tap, ddc biét 1a khi chuyén
dong quay vong. Cic tham 8 thiét ké (tham s§
v& mit két céu, b6 tri chung) dnh hudng rat ln
dong hic hoc chuyén dong clia dodn xe. Cin phai
nghién ctiv nhim khio sit dnh hudng clia mét
58 tham s& thiét ké quan trong dén dong luc hoc
chuyén d6ng, dic biétla dong luc hoc quay vong
clia doan xe. T 6, cd thé giam thi€ukhdi lugng
tinh to4n, thi nghiém, tiing budc nang cao chat
lugng thiét ké cic loai doan xe méi.

2.CO SO LY THUYET

Chuyén dong quay vong ctia xe va doan
xe trén thuc t€ rét phiic tap, chin thc déng cla
rdt nhifu yéu t6: Dién kifn, chit legng bé mit
dudng; diéu kién chiu gié; loai 18p, kich thuée
16p; diéu kién tai; chat lugng 14i xe...Theo (1],
[5], ta khao sét vdi cac gia thiét co ban:

- Xem doan xe 12 hai vat ran lién két
v6i nhau v chuyén dong song phing trén mat
phing duting;

- Mo hinh déng lic hoc 16p duge xéy
dung trén gia thiét 16p la dan héi va lan trugt
trén nén duding cing;

- Bd qua dnh hudng cha hé théng treo
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trong qué trinh chuyén dong.

Vi cac gia thiét co ban nhu trén, mé
hinh doan xe chuyén déng song phéng trén mit
phing dudng OXY dugc thé hién trén hinh 1:

Hinh 1. Hg toq dp khdo sét chuyén dong cia dodn xe

Theo [3], hé phuong trinh vi phan mé td
chuyén dong cha doan xe la hé (1):
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Viét lai (1) dudi dang ma trdn phi hop
véi philong phép giai bing khéng gian trang théi
nhu sau:
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Trong do, cac ma tran thanh phdn gém:
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Vi co 56 1y thuyét nhu trén, theo [4], [6], ta co thé xiy dung mé hinh gidi hé phuong tr]
vi phén (1) theo I thuyét khong gian trang thai dugc xay duyng trong Simulink nhy trén hinh 2:

Hink 2. M6 hinh gids hé phtong trinh vi phdn mo td chuyén dong cua dodn xe béng khéng gian trang the
trong Sinmulink
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3. KHAO SAT ANH HUONG CUA MOT 6 THAM 5O KET CAU

Theo [2], ché d§ khao sét: Doan xe ting t6c dén gidy thit 10, danh 14 dét ngdt {dang tin higu
béc thang tl1 0 1én 10°), khio sal mét s6 dép ting clia dong luc hoc doan xe théng qua cic ham trayén
van tc goc, goc léch bén,...khi thay d6i mot s6 tham s6 két cdu {chiéu di co s¢-L, chidu rong cd s&-
B, khoang cach cdc truc clia so-mi-ro-moéc-L, ). Két qua khao sat dugc thé hién trén cac hinh 3, 4,
5, 6.
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Hinh 3. Ham truyén goc lech bén ciia doan xe khu thay déi chiéu dai co 56 cia so-mi-rd-modc
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Hinh 4. Him truyén goc léch bén ciia doan xe khi thay d6i chiéu rong cd s6 ciia so-mi-rd-modc

Hom mryen \an toe gac Man X¢ Keo W 30 m ™ monc.
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Hinh 5. Ham truyén vin t6c goc clia doan xe khi thay dii khodng cdch gitia cde trye cda so-mi-ra-medc &
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Nhn xét mot s6 két qud khdo sdt:

Hinh 3, thé hién anh hudng ctia viéc thay di chiéu dai co sd chia s0-mi-r6-mone (khodng
cheh tit truc kéo d€n tam cum citt so-mi-T0-moéc) dén gid tri goc 1éch bén ciia xe kéo va so-mi-rod |
moée. Theo dé, khi L=7,172 m, ta théy, gia tri 16n nhét clia ham truyén gée léch bén clia s0-mi-10-
mo6c nhd han khi 1=7,86% m. Tt 14 ciing mot tin hiéu du vio 12 géc banh xe dan hudng, gocléck
bén clia so-mi-re-modc ¢6 chiéu dai co sd nho hon sé nhd hon, it ghy ra hién tugng trugt hon,it %,
mdn 16p hon... o

Tuong ty, ta c6 thé so bd danh gid tinh hop 1f <ia tham s6 két ciu (tham s6 thiét k&) dya
trén két qua tinh toan, md phong: Hinh 4, thé hién dnh hudng cita viéc thay ddi gia tri tham s6 chiéu
rong co s ciia s6-mi-ro-modc, hinh 5 thé hién sy thay d6i chia gid tri ham truyén van tdc goc chaxe
kéo va s¢-mi-ro-modc khi thay d6i gia tri khoang céch gifta cic truc clia s0-mi-ro-modc (gid thiét
so-mi-ro-mobc cé 02 truc cich nhau mét khoang L, ). Néu gid tri théi gian trd vé 6n dinh cang bé,
tham 6 k&t cdu cang c6 tinh hop Ij cao, két ciu chiu tic déng nhé hon va sé bén hon...

4. KET LUAN

Véi mé hinh khio sat déng luc hoc quay vong dodn xe trén, sit dung ly thuyét khéng gian
trang thai dé giai h¢ phuong trinh vi phan mo ta chuyén déng cita doan xe, ta c6 thé mé phéng dong
luc hoc, khao sét anh hudng ciia viéc thay 6i mot s6 tham 6 két ciu dén dong lyc hoc quay vong
cila doan xe. Két qué tinh ton, mé phéng c6 thé duogc sii dung dé d4nh gi so b tinh hop Iy clia
tham s6 thiét ké, giiip giam thiéu khéi lugng tinh toan, nang cao chdt lugng thiét ké cac loai doan
xe. %
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