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Simplified Calculation Method for Load Change in Vertical Direction of Each Tire
by Uneven Distribution Load or External Force Applied on a Vehicle Body

Kazunori MORI*', Kouichi KAJTYAMA*!

Abstract
We propose a simplified method to estimate the load change of each tire in the vertical direction due to an uneven
distribution load or external force acting on a vehicle body using Microsoft Excel. The calculated results were
comparable to the results obtained in an experiment using a physical vehicle. Thus, we were able to demonstrate the

validity of our proposed method.
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Fig. 2 Plane that position vectors of four points on which
reactive force of suspension spring acts compose
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Fig. 3 Lever ratio of suspension
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Fig. 4 Measurement of suspension stroke in wheel edge
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Table 1 Vehicle specification and calculation result

wheel base [m] 2.61
front tread [m] 1.452
rear tread [m] 1.47
spring constant of k1 k2 k3 k4
suspension [kN/m] 17.3 18.6 25.0 28.7
uneven distribution
784.8 A+B 1353.8
load [N]
position of uneven X -0.87 X -0.87
T A+B
distribution load  [m] \ -0.46 Y -0.48
Calculated value [N]
position FL FR RL RR
A -48.0 230.0 193.0 410.0
A+B -91.0 405.5 323.0 717.0
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Fig. 5 Experimental result
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