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Consideration on Geometry Calculation Method
of Automotive Suspension and Steering Systems

Kazunori MORI*!

Abstract

The geometry of suspension/steering link is an important characteristic that greatly influences the maneuverability
and stability of a vehicle. Using the double wishbone type suspension as a model, this paper introduces a method for
calculating suspension/steering geometry using expressions derived directly from the kinematics of mechanism theory.
The geometry calculation and the calculation of various suspension characteristics were performed with a calculating
program created using MATLAB language, taking into consideration its application to the control system design. By
investigating the influence that the method of this geometry exerts on other geometry characteristics, the analytical
calculation confirms that “offset caster” geometry can coexist the improvement of the camber angle characteristics
under cornering behavior and the decrease of the caster trail easily.
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AL : rear pivot of lower arm [325, 190, — 80— —85] Ay rear pivot of upper arm [485, 205, 275]
B. : lower arm ball joint [700, —10—10, —100] By : upper arm ball joint [635, 35—55, 325]
C. : front pivot of lower arm [325, —210, —95— —105] Cy : front pivot of upper arm [410, — 25, 305]

SW : spindle length - distance from W to W [100]

W’ : cross point of king pin axis and spindle axis [670, 0, —1. 745]

W : wheel center K : knuckle arm ball joint [685, 100, —25]
Q : outer side ball joint of drive shaft, arbitrary point on knuckle arm

S : tie rod— inner ball joint [365, 125, —23. 5— —29. 5]

E

E. : installation position (lower arm side) of damper and spring [650, — 10, —75]

: installation position (body side) of damper and spring [525, 60, 520]

<

F ¢ arbitrary point on lower arm R * road contact point of tire

D: : tire diameter [628] R : tire efficient radius [285]

rse - scrub radius t. * caster trail

Ly, l» © Initial toe-in value,toe—in value ta, L treadtire scuff

% © rack stroke @, a  initial toe angle [0°], toe angle
%, v - Initial camber angle [—1°], camber angle & : caster angle

7 king-pin inclination angle o : lever ratio
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Fig.l1 Double wishbone type front suspension

Fig.2 Mechanism analysis model
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Fig.3 Coordinate systems and sizes of lower arm . . )
Fig4 Transformation of coordinate systems for lower arm
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