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RUSEEMAl [n this study, a general program has been developed to calculate the static design factor of
a vehicle suspension system. The partial derivatives of Jacobians for constraint equations are calculated
using the symbolic technique. In the commercial program, finite difference method is used to calculate the
Jacobian matrix of Jacobian. But in this study, it is calculated by using the symbol calculation method to
precisely consider it. The calculated Jacobian matrix for the system has proved its accuracy through the
solution of the numerical example. A simulation was performed for a double wishbone suspension of a 1/4
vehicle. The result can be used to calculate the static design factor of the suspension, and also add a

convergence module that can perform virtual tests.
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[Fig. 1] Flow chart for Quasi—Static problem analysis
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[Fig. 4] Double wishbone suspension system

Fig. 50l ol ujst =] dle
AAEL HES 5% AT £
k) XW] Zéi% %E%‘} A& Aol EAEHATE B

=)
i
O
fru
_(
i,
é
r
rSE
)
@)
o)
N
lo,
L
N
)
RO
=

ox HN o

ol

2N ol m = Zsle] ol
o 257 69 AEe] o8 4de Had
o2 Eg el 2o AgAS sholdt

30 m&m Y
r

|

B-Aol| 3

>,
ol
o

r

2~ 0] 1—4_

T M Tl — = U=

2= 0] q_

T T

) £1 £ £

1 0 E X E 0. E- 1 E X E X E E-
2 -1568526E-01 8005521E-03 ~ 1205320E-02  -4750337E-01  -5.388390E-01 -5.218587E-01  -4.600641E-01
3 -1.326622E-01 3.345965E-01  -1.151504€-02 6.067377E-01 5.134008E-01 3.920049E-01  4.632720E-01

A 4 6.670521E-02 1142622E-01 -3972371E-03  -3.391782E-02 9.542975E-02  -6.986277E-01  7.082811E-01
5 -2.011386E-01 1418465E-01  -1.139220E-01 5.393557E-01 5.382363E-01 4574526E-01  4.584040E-01
6 -1.162588E-01 1712434E-01  2.658029E-04 7.079227E-01 7.011425E-01 5.989507E-02  6.047427E-02
7 -1447457E-01 3.367628E-01  -5.005671E-05 7.045406E-01 7.045410E-01 6.018539E-02  6.018535E-02
10 E 0. E X E 1 13 E X E X E

B 2 -1568515E-01  8.006419E-03 1.205306E-02 -4.750311E-01 -5.388426E-01 -5.218607E-01 -4.600603E-01
3 -1326591E-01  3.345981E-01  -1151447E-02 6.067299E-01 5.134120E-01  3.920119E-01  4.632641E-01
4 6.670630E-02 1142621E-01  -3.972959E-03 -3.391044E-02  9.543070E-02 -6.986329E-01  7.082762E-01
5 -2011383E-01  1418484E-01  -1139218E-01 5.393530E-01 5.382349E-01  4.574556E-01 4.584059E-01
6 -1162581E-01  1712440E-01 2.657227E-04 7.079223E-01  7.011428E-01  5.989615E-02 6.047538E-02
7 -1447454E-01  3.367629E-01  -5.008638E-05 7.045401E-01  7.045413E-01  6.018655E-02 6.018646E-02

10 E 0. E: X E X E X E E X E-
2 1.100000E-06 8.980000E-07  -1.400000E-07 2. E- X E: -2 E: X E:

3 3100000E-06  1600000E-06  5.700000E-07 -7.800000E-06  1.120000E-05  7.000000E-06  -7.900000E-06
B-A 4 10s0000€-06 -}3000000E-07 ~ -5.880000E-07 ~ 7.380000E-06  9.500000E-07 ~ -5.200000E-06  -4.900000E-06

5 3000000E-07 ~ 1900000E-06  2.000000E-07 -2700000E-06  -14 E EX E 1 E:

6 7.000000E-07  6.000000E-07 ~ -8.020000E-08 -4.000000E-07 ~ 3.000000E-07 ~ 1080000E-06  1.110000E-06

7 3000000E-07 ~ 1000000E-07 ~ -2967000E-08 -5.000000E-07 ~ 3.000000E-07 ~ 1160000E-06  1.110000E-06

[Fig. 5] Comparison of dynamic and quasi—static analysis
results
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[Fig. 6] Wheel CG trajectory due to wheel travel
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[Fig. 8] Wheel Travel - lateral trajectory of Wheel CG
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