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Driving Deviation Properties Simulation and Analysis
of Wheeled Tractors under Ship Sway

Wen Qi  Chen Zhi Wang Zhi Nie Ying Chen Wenke
( Chinese Academy of Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract

In order to study the cornering and sideslip properties of wheeled tractors under ship sway, a ship-
based wheeled tractor’ s lateral characteristics were tested on a large tilt table. The effects of different
ship sways including roll, pitch and heave on the wheeled tractors’ driving deviation properties were
analyzed based on the simulation software Virtual. Lab Motion. Finally the effects of the pilot’ s human
factors on the wheeled tractors’ driving deviation properties and deviation characteristics of American
active ship-based tractor A/S32A —32 were analyzed.
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Fig.1 Lateral deflection vs lateral force

12,2 12°0siA T AT 5 i 21X 50

i U8 5 010 004 A [T 7 120, & 51 R
o] BCE, 9K J5 2 Bh AR 51 45 AT U 07 B 1] Hir A7 3 — B
PR 7EAT o R R AT R UG A A TAE T L E S A i

w

7] A5 F 1 € /mm
=

w
T

0 7

By, 20 0. 25 m/s , i e e AL A 00 g
ARDE S5 2R ANTE 2 s o DI 285 2R ml 0 A7 3 i 7%
SEARWI WA, A G R R 2 2 m, Fi AR 1 e 7%
iA 300 mm,

YR LB
lI:i:uH \ == ——W

s}

|
| -

2124
B2 12°MUF T B AT B i B a6 2 AR

Fig.2 Test of driving deviation on the 12° slope

2 ZEPAFER

2.1 HTERHRERIE

ZAK 3l J) % R T A LMS 2 ] Y
Virtual. Lab fjj FLARPEF- 6, MUA S 8B — SL2, i {4
Je—E M TR AL I R G b 454 . 2K 3 )
EANAEEN RS ON TNV P
PR £E 49 . Virtual. Lab Motion JJy 24K 3} 12
P E A A e, & AT LU S 0 AR R e i 0 L A
T 2R G L RS R N R A R g SR B R i G
NRYIUE?/BE:R g

ZARE) T A R Ay B0 M ) T2 B TR L e
TR G Bl 2 L Bl ) A R SRR S 2 R, H
TR gl A A (IR R T L) R A
B R ) SCBEER Y o AN SO I 1 AR B A3 B R A i
e, A G R b 55 47 B B% o TR B IR AH G O B2 IR
N 151 3 PR B AR B 32 B SR S A S B O o
2.2 BRERMEAOHFER

R NG R M R B AR AL AR AT N AR W 2 0%
S T B AR 0 i 3R 5 I g 2 o R ) B R O AR
Z2 A SR FR T AR R S B A AR AR A 1E
T 3 1) g A 1] ) KRR 0 i g 2 TE 1
I i £ B4 BRI, DR = IR 2 I R 2R A

a=0,F, =0
a=0 4P =C
" da “
a=a,,F,=F, .
a=a 4P =0
" da
X a—RMMwA  F, &KW
a, e 00 i £ C,— NI

009 3 22 LA 2 8 B T 1) 5 e M e 4 1 T 7
T F I Ao U F A J BE A , JEAT 5 ok A A PO O



30 & Ak HLOM 4R

2011 4

I R BE A5 D, B R IR AR
Vla

S = :

veps + |Ula1 |

(1)

o = arctan (

Vi )S

max (v,v,,)
B8 TR v 0 ) S E
KRN Pty
Vo ZE R, A5 T 0.025 m/s

o, 9T I T FE B 1L 400, 51 A% (5 6 E (A
D I B R ol o W A B e S
IF Ry 1 SR /N 1) 3 88 7 A

TR R ) o, 230 A 2R

;—Dt EF' vla/

v

F
a,=2.5

C,

A FL——IEm

F 1oy o J3 2 PR DRSO LA IE [ 7, B

F i =F o (3)

2.3 RIERBESHHHE

RN NG I A B S 3 5 A B2 A T g
Z R, 3K B S J0H A A B v A T Y o A
B W TR AR 514 R BR A SR 80 W 22
A JE Fe ¥ e T SO e R, 122 ek A BE F, 90
e iR B W0 BE L RS R A R R B S . A R A
FORGRE X 22 5 47 58 Jify 54 2 16 DO J32 R0 £ D0 2 460 20 47
TEEBRIAR o 1 BT e S R SR R
VI B S A2 51 7 2R g A A B vp g BAR B R

®1 EDRBSHLE

Tab.1 Typical values and settings for tires
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Fig.3 Tractor’s trajectory with different speeds
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Fig.4 Tractor’s trajectory with different sway centers
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Fig.5 Tractor’s trajectory with different amplitudes
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Fig. 6 Tractor’s trajectory with different cycles
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Fig.7 Tractor’s trajectory with mixed sway motions
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Fig.8 Tractor’s trajectory considering human factors
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Fig.9 Comparison with American tractor
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