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Steering performance analysis of articulated tracked vehicle

considering soil shear deformation

DONG Chao,CHENG Kai, HU Wen-giang, OUYANG Bo, WU Bin
(College of Mechanical Science and Engineering, J ilin University, Changchun 130022, China)

Abstract: In order to accurately solve the kinematic parameters and mechanical parameters of
articulated tracked vehicle in turning process, the kinematic model and mechanical model of the vehicle
’s steering hydraulic cylinder, and the kinematic model and mechanical model between the track and
soil are established, in which the soil shear deformation and crawler slip are taken into consideration.
The formulas of the angular velocity, angular acceleration of steering hydraulic cylinder, the steering
radius, the shear resistance and steering resisting moment are theoretically derived. These formulas
are solved numerically for a specific articulated tracked vehicle as an example. Finally a virtual
prototype model of the articulated tracked vehicle is adopted to verify the theoretical model. This
research can provide theoretical basis for the smooth steering control and structural optimization of
articulated tracked vehicle.
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Fig. 1 Three-dimensional model of articulated

mechanism
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Fig. 2 Turning mechanism of articulated tracked vehicle
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Fig. 3 Kinematic relationship of articulated

mechanism in the process of turning
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Fig. 4 Angular velocity and angular acceleration vector

of articulated mechanism in process of turning



+ 1926 -

THRRXFFROT F R)

% 46 A

e AT A 1 e A P A 1) YT B
A B )L C A UL B D BR T 588 800 O R ie 4%
B Z A i G e 1 R LS R A B A
(C.D s fE42 %12 3l , DA #% 10 W G 5 42 82
e AR Y 246 X6 3 JRE R A% S A T B O
AR 154 Ji 328 Sl 64 AR G i 2 2 R G T i 4 4 i 1Y)
% T TR JRE A5 BT A5 AR AR BEAE 7 S v i e
A U B TE R 5 6 R0
an, = ap, T da, = aj,e + da,e T an + a: (5)
K an, va 7090 09 Ay R 2T T3 JEE AR X i
B AR T Ay SR T C AR o, S —E
B, BT L a = 05dh, vah, 433120 Ay s U0 1) o 2
JE N ) I HE 5 e a3 Ay RGEE C R
VR 2% 112 2y I ) BT 1] i 2 A1k 1o 038 5 i
A, mEEF I JE
MR B 4 (b) iy 3l g 22 06 & T DL AR 31 5K
(6):
aﬁxz = dAZ(‘;HZZu = SQZAZC

9
apk — ZwEUr;a?\ze - (‘UEZ/\BC (6)

ay, = o lAzC
e e SRy ARG 1) B AR AT A B T G e
Ay FAHRXT C M2 1 s i) By A sk .
K 36 AR AT (5D Hp 5 45 25 1 Jin i 32 4% 5
F A C LA
ag; sin¥+ of la,ccosW = l%cwf 7
B OHRAKX D P15,
%%g—n (8)
F 1A T BB UB AT B BRI I A5G
SRS KR P SENBEERAR )~
(8) (i ] DA SR 45 B 1z 3 A 25 2 ) ol A rp g
BLFIZ 82 M 8l 1 24 A0 56 S 80, HOBUE 3 45 21
ik 2 pims.,
£1 BBUMRISH

Table 1 Structural parameters of articulated mechanism

e = of cotW(

a/mm 512.4 b/ mm 185.3
¢/mm 472. 6 d/mm 132.5
p/MPa 20 Di/mm 180
di/mm 65 D;/mm 180
d2/mm 65 Q/(L » min™1) 236
a /(%) 128 a /(%) 92
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Table 2 Angular velocity and angular acceleration calculation

results when articulated tracked vehicle turns
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Fig. 6 Shearing action between track and

soil in process of turning
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Table 3 Calculation results of shear resistance

Ai/m  Di/m  F,/kN Fyu/kN  M./(kN + m)
i1 0.5 0.25 10. 12 20.51 46. 24
B2 0.75  0.25 9. 90 20. 26 46. 50
B3 0.5 0.25 9.45 19.17 43.28
B4 0.75  0.25 9.25 18.93 43.45
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