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Abstract

The modeling coordinate was defined and the vehicle parameters were presented. The several
maneuverability cases were conducted with the two virtual prototypes, including 360-degree
turning, 90-degree turning, step steering and ramp steering at the low-speed. The effect of self-
steering axle on vehicle maneuverability and path-following was analyzed. The results show that,
not only the side slip of semi-trailer is lightened, but also the maneuverability and path-following
performance of tractor-semitrailer are improved if assembled a self-steering axle.
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Figure 1. The curve turning model of tractor-semitrailer
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Figure 2. 3D model of tractor-semitrailer
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Table 1. The main parameters of tractor
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Table 2. Main parameters of trailer
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Figure 5. Path-following of common tractor-semitrailer in 360-
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Figure 7. The folding angle change of tractor-semitrailer in 360-
degree turning test semi-trailer in 360-degree turning test
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Figure 8. The yaw rate of common and self-steering in 360-degree
turning test semi-trailer in 360-degree turning test
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Figure 10. CG trajectory of front axle and trailer third axle of com-
mon tractor-semitrailer third axle of self-steering tractor-semitrailer
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Figure 13. The yaw rate of common and self-steering semi-trailer
in 90-degree turning test
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Figure 14. The folding angle change of tractor-semitrailer in
90-degree turning test
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Figure 16. Path-following of self-steering tractor-semitrailer in step
turning testin step turning test
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B 17. fMEREE ENR IS @ E FRE RIS B E REIZ A
1R B 1) 57

15000

I . —.cm.tractor.front_axle
| ==.cm.trailer.common_third_axle
10000+

5000+

y displacement (mm)

wsoo0d4—1 | | | [ | [}/ | ! |
" 45000 -35000 -25000 -15000 -5000 5000 15000
x displacement (mm)
Figure 18. CG trajectory of front axle and trailer third axle of com-
mon tractor-semitrailerthird axle of self-steering tractor-semitrailer

B 18. EBFHEREIIFE S| FaiAFEFRE =B DT



A PRI

15000

— .cm.tractor.front_axle

-=-.cm.railer.selfl_steer_third_axle
10000

5000

y displacement {mm)

o

-5000
-45000 -35000  -25000  -15000 -5000 5000 15000

x displacement (mm})

Figure 19. CG trajectory of front axle and trailer third axle of com-
mon tractor-semitrailerthird axle of self-steering tractor-semitrailer
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Figure 20. The folding angle change of tractor-semitrailer in step test
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Figure 21. Path-following of common tractor-semitrailer in ramp
turning test in ramp turning test
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Figure 22. Path-following of self-steering tractor-semitrailer in
ramp turning test in ramp turning test
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Figure 23. The trace coordinates of rigid axle and self-steering
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Figure 25. The folding angle change of tractor-semitrailer in ramp
turning test
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Figure 26. The handing stability parameters comparison when vehicle velocity is 55 km/h
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Table 3. The influence of self-steering axle working condition on handing stability
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Bk Rk VA e R AR 4K (%)
TN S5
55km/h  60km/h 65kmh  55kmh  60kmh  65kmh  55km/h 60km/h 65 km/h
FEEERIEAHE(fs) 16.2 17.6 19.2 17.5 19.9 24.4 8.0 13.1 27.1
FEE M N (g) 0.35 0.40 0.45 0.39 0.45 0.52 11.4 125 15.5
5 L2 G () 1.12 1.26 1.38 1.41 1.75 2.02 25.9 38.9 46.4
e 4 42 G () 0.97 1.13 1.29 1.29 1.66 1.96 33.0 46.9 51.9
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Figure 27. The handing stability parameters comparison when vehicle velocity is 65 km/h
27.65 km/h BYEEEIRWTSE S E XL

FEXF T RESIMF L VR R 4, B R IR, PR A R R EE M i, A
51 2525 S T A AR 2 2 B 46T DA AR I T 0 LR R o 9 HL &S5 B I (B AR A A 2 2R 1 388
WNRESE AR TAA I, 2P R IR A R G B2y iy 8.0%,  13.1% A1 27.1%. EndEAT RIS, FEBHHA]
S HR R S M AR Ak, RN 65 kmih B, AEXT T BESIAT KRB, 325 4
FIE 7E (10 75 5 00 {65 1 DAL 23 ) 7ot 46.4% A1 51.9% . 25 EPITR, SididT B R, BESIMFANBE X F R
PR R Fa e MR R, USRS, B ECEER S R A ) SRR 1 ZE R A

N,
9. NG

X4 A P A BE AR R AT e [ LA PO O, OB ARIE 360744745 | IR 90° 442 | (RIE A BRHE
) ARk e 1032 5l , > I NPUEERRE . (mAS R . BRI PIE T . RS A e SR AT s A SRR AR AT
HBLEhtE. AR S0 HR M, FESIA BT 3w R e S R M Lah bk, /MRS 17 i 75 32 1
AN B 22 55 =l 17 5 1) 9 O A 4 42

Lk (References)
[1] Z7E%. PHEREFEGEHARE ST SN B A [D]: [0 s0]. B BB T0%, 2013.
[21 #iE=EE. 3T ADAMS 2 iR FEiR P Fase M 7 [D]: [l 22 Anie 0], S R Tk, 2011,

[3] Prati, A, Besselink, 1.J. and Nijmeijer, H. (2014) A Trailer Steering Strategy for the B-Double Combination. 13th In-
ternational Symposium on Heavy Vehicle Transport Technology, San Luis.

[4] GB/T25979-2010. FA!ps FHVR A7 A e i Az e Mk B8 V&S], dbat: wp EARHE A 4L, 2000.



L
Hans X
W BRE B EZ I TRSE:
BRaAT & RS (QQ- MiE. HiFE 1)
s U AC B &3 B A
24 /INEF DL PN SR A8 ) TG 55 1)
I AR S 45 h5 T
N EAT &
S0 A 2R
4= W 25 78 15 HET IR B BT 9T

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : ojtt@hanspub.org

NogapwhpRE



http://www.hanspub.org/Submission.aspx
mailto:ojtt@hanspub.org

	Analysis of Steering Characteristics of Semi-Trailer Based on 3rd Axle Self-Steering
	Abstract
	Keywords
	基于第3轴随动转向的半挂汽车转向特性分析
	摘  要
	关键词
	1. 引言
	2. 问题的基本特征
	3. 整车建模及参数
	4. 低速360˚转弯转向机动性分析
	5. 低速90˚转弯转向机动性分析
	6. 低速角阶跃转向分析
	7. 斜坡脉冲转向分析
	8. 高速行驶的半挂汽车列车的操稳性
	9. 小结
	参考文献 (References)

