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ABSTRACT: A realtime simulator using an explicit integration method is introduced to improve the solving performance for the dynamic
analysis of a wheeled vehicle. Because a full vehicle system has many parts, the development of a numerical technique for multiple d.o.f. and ground
contacts has been required to achieve a realtime dynamics analysis. This study proposes an efficient realtime solving technique that considers the
wheeled vehicle dynamics behavior with full degrees of freedom and wheel contact with soft ground such as sand or undersea ground. A combat
vehicle was developed to verify this method, and its dynamics results are compared with commercial programs using implicit integration methods.
The combat vehicle consists of a chassis, double wishbone type front and rear suspension, and drive train. Some cases of vehicle dynamics analysis
are carried out to verify the realtime ratio.
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Table 1 Bodies

BO Chassis B8 R R LCA
Bl Rack B9 R. R. Knuckle
B2 F. R LCA B10 R. R. UCA
B3 F. R. Knuckle B11 R. L. LCA
B4 F. R. UCA B12 R. L. Knuckle
B5 F. L. LCA B13 R. L. UCA
B6 F. L. Knuckle B14 Ground
B7 F. L. UCA
Table 2 Joints and Cut Joints

RJ Revolute Joint S Spherical Cut Joint

TJ Translational Joint DC Distance Cut Joint

SJ Spherical Joint

Fig. 3 Constraints for Spherical cut joint
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Table 3 Gear ratio of transmission

D/R Reverse Neutral Drive
Level -1 0 1 2 3 4
Ratio 21 0.00 248 1.48 1.0 0.75
Table 4 Gear ratio of transfercase
4WD High AWD Low Differential
Gear ratio 1.01 272 1.26
Table 5 Gear ratio of differential and geared hub
Differential Geared hub
Gear ratio 273 1.92
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Fig. 7 Kinematics relationship between contact point and soil
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Fig. 12 Acceleration of front knuckle under bump pass
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Fig. 13 Acceleration of rear knuckle under bump pass
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Table 6 Hardware environment

CPU
Intel QUAD Core 24GHz

RAM os
8GB 64bit XP

Table 7 Real time ratio

Bump pass test Drive train diesel

Ratio 0.1157 0.1192
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