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TOM TAT

Tai nan giao thong xdy ra doi véi xe tdi do nhiéu nguyén nhan, trong dé chii yéu la do xe bi mdt
on dinh chuyén dong. DE thiét ké dugc cdc hé thong diéu khién tich cyc nham tdang tinh an todan va on
dinh chuyén dong, cdn phdi xdc dinh chinh xdc trang thdi dong luc hoc cua xe. C6 2 phiiong phdp xdc
dinh dugc cdc trang thdi mdt 6n dinh va cdc nguéng chuyén dong la thuc nghiém trén dudng va mo
phéng. Bai bdo trinh bay phiong phdp mé phong dong luc hoc ciia xe tdi bang phan mém Trucksim.
Khdo sdt vdi diéu kién quay vong qud d¢ 6 cdc van toc cao. Cdc két qud khdo sdt cho thdy, trang thdi
mdt on dinh 14t ngang dugc thé hién 16 rang & miic van toc cao.

T khéa: Mdt 6n dinh chuyén dong; Dong luc hoc xe tdi; Phdn mém Trucksim; Quay vong qud
do; Lat ngang.

ABSTRACT

Traffic accidents of truck vehicles happen for a variety of reasons mainly due to the vehicle's
unstable movement. To design active control systems to increase safety and stability of motion, it is
necessary to accurately determine the dynamic condition of the vehicle. There are two methods of
identifying the unstable condition and limited movement that are experimental on the road and
simulated. The paper presents a method for simulating the dynamics of truck vehicles using Trucksim
software. Evaluation with step steer maneuver at high speeds. These results of this evaluation show that

the change in rollover was evident at high-velocity levels.

Keywords: Unstable movement; Dynamics of truck vehicles; Trucksim software; Step steer;

Rollover.
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1. AT VAN PE

Ngay nay, chat lugng duong va toc do
chuyén dong ctia xe da dugc cai thién dé dap
ting dugc cac yéu cau ngay mot gia tang cta
nhu cdu xa hoi. Tuy nhién, diéu do6 ciing dan
dén kha ndng xay ra tai nan khi di chuyén & téc
dod cao. Theo thong ké ctia Cuc Canh sat Giao
thong, tii ngay 16/11/2017 dén 15/6/2019, tai
nan giao thong do xe 6 td ché khach, 6 té con va
0 t0 tai gay ra, chiém hon 45% s6 vu, 52,1% vé
s6 ngudi chét va 80,5% s6 ngudi bi thuong [1].
Tai nan giao thong xay ra d6i véi xe tai do nhiéu
nguyén nhan. Trong d6, xe mat 6n dinh chuyén
dong trén dudng la mdt trong cac nguyén nhéin
do. Co thé ké dén cac trang thai xe khi tang tdc,
khi phanh, khi vugt xe, tranh chuéng ngai vat,
khi chay trén duong c6 hé s6 bam thap hoac khi
xe di vao dudng vong.

DE c6 thé thiét ké dugc cac hé thong diéu
khién tich cyc nhdm tang tinh an toan va 6n dinh
chuyén dong can phai xac dinh chinh xac trang
thai dong luc hoc ctia xe. C6 thé dung phuong
phép thuc nghiém hodac mo6 phong dé xac dinh
dugc cac trang thai dong luc hoc cta xe. O Viét
Nam, phuong phap thuc nghiém d€ nghién ctu
con nhiéu khé khan. Mé phong bang phan mém
dong vai tro quan trong khi nghién ctiu dong luc
hoc 6 t6. Trong do6, Trucksim la phan mém mo
phong dong luc hoc danh riéng cho cac dang xe
tai, xe khach c6 tinh truc quan dé thuc hién cho
do chinh xac cao [2, 3].

Bai bao trinh bay phuong phap mo
phong dong luc hoc xe tai 3 cdu phan mém
Trucksim. Nhiing két qua va phuong phép
nghién ctiu cta bai bao c6 thé danh gia dugc
cac trang thai chuyén dong tich hgp cta xe tai.
Tt do, c6 thé xac dinh dugc cac ngudng chuyén
dong an toan lam co s& thiét ké cac hé thong
diéu khién tich cyc sau nay.
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2. XAY DUNG MO HINH PONG LUC HOC
BANG PHAN MEM TRUCKSIM
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Hinh 1. Giao dién két cdu xe trong Trucksim

Xe tai 3 cau co6 cau truc bao gom than
xe (khoi lugng dugc treo) lién két véi cac cau
xe thong qua hé thong treo nhip don cho ciu
trudc va nhip can bang cho ciu sau...Véi két
cau phtic tap nhu véy, Trucksim mo hinh héa
va md phong chuyén dong cua xe tii 3 clu
theo tting khdi lugng tap trung lién két bang
cac luc va mo6 men lién két. V6i moi lién két lai
dugc thay thé bang céc luc va mo6 men lién két
tuong ting. Trucksim tinh toan, mo6 phong theo
phuong trinh Kane [4, 5] nhu sau:

Do6i véi hé nhiéu vat holondm:

0'+Q; =0 (i=l...f) (i=L...f) (1)

Doi v6i hé nhiéu vat phi holondm cd
cdu truc mach vong:

Q;+Q;+i/1i§l=0 (k=12,..,m) (2)

i=1 4

f;(q19QZ9'-~7Qm9t):0 (izlaza---ar) (3)

Trong do:

0,Q;,0:¢,Q, 1a cic luc hoat dong suy rong va
luc quan tinh suy rong.
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2.1. Khéi lugng dugc treo
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Hinh 2. Giao dién khdi lugng dugc treo

Khéi lugng dugc treo dugc mo6 phong
khi quy khai lugng vé trong tam. Cac thong s
nhu chiéu cao trong tam, vi tri tli trong tam dén
cau trudce dugc thiét ké dé€ nhap dé dang (xem
Hinh 2).

2.2. Hé thong truyén luc
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Hinh 3. Giao dién hé thong truyén luc

Trucksim xay dung hé thong truyén luc
di tii dong co bao gdm cac cum, hé¢ thong nhu
Hinh 3. C6 thé lua chon cic dang truyén luc
nhu: Dan dong cau trudc, cau sau hodc ca 2 cau.
Khi muén thay déi cac thong s6 cta cac cum hé
thong truyén luc, ngudi dung chi can chon vao
khoi tuong ting.

ISSN 2615 - 9910

http://cokhivietnam.vn

2.3. M6 hinh banh xe
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Hinh 4. Giao dién mé phong banh xe

Trucksim hoé trg nhiéu mé hinh 16p dé
tinh cac thanh phan luc va m6 men tai banh
xe. Cac mo hinh 16p déu dugc mo6 phong cin
ct vao diéu kién bién dang cua 16p trén cac
mdt duodng khac nhau. Hodc tinh toan theo
md hinh toan hoc véi cac hé s6 duge nhap truc
tiép nhu mo hinh Pacejka, m6 hinh MF-Type
ctua Siemen... [6, 7]. Bai bao nay, st dung mo
hinh 16p Internal Table Model véi cac gia tri xay
dung theo thuc nghiém véi cac dac tinh nhu
Hinh 5,6 va7.
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Hinh 5. Ddc tinh h¢ s6 trugt va lyc doc ctia l6p
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Hinh 6. Ddc tinh goc trugt va luc ngang ciia 16p

3. KET QUA KHAO SAT VA DANH GIA

degrar; murvacars B o

Bdng 1. Thong s6 logi xe khdo sdt
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Hinh 7. Ddc tinh goc trugt va mo men cdan quay
vong ciia 16p

TT Thong s Pon vi Day tai
1 Chiéu dai co s& mm 4500+1220
2 Khoang cach tii trong tdm dén cau 1 mm 1110
3 Khoang cach tii trong tam dén cau 2 mm 3390
4 Khoéng cach tu trong tim dén cau 3 mm 4610
5 buong kinh 16p mm 510
6 Khéi lugng dugc treo kg 4550
7 Khéi lugng khong dugc treo cau 1 kg 570
8 Khéi lugng khong dugce treo ciu 2 kg 760
9 Khoéi lugng khong dugce treo ciu 3 kg 760
10 Do cing ctia nhip trude kN/m 250
11 Do cling ctia nhip sau kN/m 700
12 Heé s6 can giam chan ctia hé thong treo trudc kNs/m 15
13 Hé s6 can giam chén ctia hé thong treo sau Ns/m 50
14 Do cing hudng kinh 16p trude kN/m 980
15 Do cling hudng kinh 16p sau kN/m 1960
16 Hé s6 bam duong l6n nhat 0,8
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Nhép cac thong so6 loai xe tai 3 cau
theo Bang 1 vao chuong trinh Trucksim theo
tiing mo6 dun. Mot s6 két qua dugc dua ra véi
trang thai quay vong qua do véi quy luat cua vo
lang nhu Hinh 8 & cac mtic van téc ban dau la
70km/h va 75km/h (xem Hinh 9).
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Hinh 9. Do thi van toc xe khi quay vong
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Hinh 10. D6 thi quy dao chuyén dong

Goc lac ngang (deg)
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Hinh 11. D6 thi géc ldc ngang
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Hinh 12. D¢ thi gia toc ngang

Goc lac ngang (deg)
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Hinh 13. D6 thi goc ldac ngang-gia toc ngang

Luc thang dung banh xe trai (M)
12000

10000 Purr-p~o—- Trudc, tréi

Hinh 14. D0 thi tdi trong bén trdi
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Luc thang dung bBH;IE‘Eﬂ"Iai (M)
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Hinh 15. D0 thi tdi trong bén phdi

Mot s6 két qua khao sat dugc chi ra tu
Hinh 10 dén Hinh 15 cho thay, v6i mtc van tdc
70km/h xe chua bj lat ngang ting v6i d4u hiéu
gbc lac ngang 6n dinh (Hinh 11). O miic van
toc 75km/h thi xe da bi lat ngang khi géc lac
ngang dat dén 80deg & thoi diém khao sit 1a
6s (xem Hinh 11). Trang thai tach banh xe (tai
trong thdng dung béng 0) 1a ddu hiéu sém dé
danh gia trang thai xe c6 thé bi lat ngang (xem
Hinh 14 va 15).

4. KET LUAN

Bai bao trinh bay phuong phip mo
phong dong luc hoc ctia xe tai bang phan mém
Trucksim. Khao sat véi diéu kién quay vong
quéa do & cic van toc cao cho thdy su thay doi
trang thai mat 6n dinh 14t ngang dugc thé hién
ré rang 6 mtuc van téc cao. VGi phuong phéap
mo6 phong bang phan mém Trucksim c6 thé xac
dinh dugc cac trang thai mat 6n dinh cua xe
tai ¢ cac diéu kién chuyén dong phiic tap hon

nhu chuyén lan duodng, Fishhock...lam co s&
dé thiét ké cac hé thong diéu khién tich cuc sau
nay. <
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