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Abstract

Two different subsystem synthesis methods with independent generalized coordinates have been
developed and compared. In each formulation, the subsystem equations of motion are generated in terms of
independent generalized coordinates. The first formulation is based on the relative Cartesian coordinates with
respect to moving subsystem base (virtual) body. The second formulation is based on the relative joint
coordinates using recursive formulation. Computational efficiency of the formulations has been compared
theoretically by the operational counting method.
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Fig. 3 Relative joint coordinate kinematics
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SLA LCA(Lower
Control Arm), UCA(Upper Control Arm),
(knuckle), (tie rod)

LCA UCA
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UCA knuckle R
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Table 1 Theoretical comparison of two formulations

Formulations
Independent Generalized
with Relative with Relative
Cartesian Joint
Computations M-D A-S M-D A-S
Position 401 302 764 727
Velocity 414 302 290 220
RHS 245 196 127 194
Mass/Force 3,594 3,241 1,290 1,139
[Dfiectve | g5 24 177 | 160
Acceleration 49 42 311 292
Subtotal 4,728 4,107 2,959 2,732
Total 8,835 5,691
Ratio 1.55 1
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