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Lateral Force Calculation for the MacPherson Suspension

Damper Based on a Spatial Mechanism Model

HU Jiugiang' , WANG Peng', LUO Ya’, WENG Chang', SUI Xin'
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2. Xi Re New Energy Vehicle Co., Ltd., Chengdu 610106, China)
Abstract ; The MacPherson suspension damper bears dynamic lateral forces during operation. These forces
significantly increase suspension friction and lead to side wear of the piston rod and premature wear of the oil
seal. To reduce them, accurate calculation is essential. This paper first establishes a theoretical model for
the lateral force based on kinematic principles and the equilibrium equations of a spatial force system. It
then develops a MATLAB program to solve this model. Finally, the paper verifies the accuracy of the results
through dynamic simulation using ADAMS. The simulation results not only confirm the accuracy and effi-
ciency of the method but also provide reference for systematically summarizing effective measures to reduce
the lateral force.
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AR I ZEFT O AR L 22.9 -594. 4 301.6 24.9 -590. 7 301.2

B 1) 3L R R, 43R A
FF &% B9 Matlab 312 T H 5 Adams/View F1 7 1945
FAAIIEATRS 08T . Horb | Adams #5285 5 $12 M Al
S CIERES T2 1Y 200 S ) R SRR AT . X 32

b 5 B A AR TR RT A 1 A O B Y 2
AR BEAT R o B (R 4~ R 7) RS T B3t
FOTEBA RAFRIMERRTE

F4 BERFZEZHNITE (Matlab)

1 S e Fy/N Fy/N F,/N & J1/N My/N+m My/N-m M,/N+m
RIRHH A G B A F, 0. 00 0. 00 964. 00 964. 00 -737. 170 0. 000 0. 000
T EREE A A 40 1 F 75.21 74. 80 18.17 107. 62 -5.529 -6.945 51.451
TR BRI AL A 43 T] 2 F, -20. 16 148.70 23.84 151. 94 -2.451 2.166 -15.580

HemBLFFA R D Fy 11.91 71.54 10. 18 73.24 -5.718 -1.232 15.351

F sz i P F, -66. 96 -295.04  -1016.20 1 060.28 750. 869 6.011 -51.223
25 ] 11 BV KA ) 0. 00 0.00 -0.01 - -0. 000 -0. 000 0. 000

TE:F) O N ERET T A BRIPER )

YL

T HT 2

M RS> ST, Fy N N SRR R A BV R I IR 2R i T (LI 4)
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x5 BIRI|MEATE (Matlab)

Z 0B S s Fy/N Fy/N F,/N &H/N My/N+m My/N-m M,/N-m
AR A AR B 0.00 0. 00 0. 00 0. 00 0. 000 0. 000 0. 000

R HELAR R P F, -66.96 -295.04  -1016.20 1 060.28 750. 869 6.011 -51.223

T FE—~ LR ) ) Fy 32.46 -197.20 10. 48 200. 13 53.240 9.550 14.775
1) 2 - 1 ZEFTAN 1) F, -65.59 346. 14 -17.73 352.70 -134. 498 -26. 893 -27. 420

BB R S A ) F, 100. 09 146. 11 1.023.45 1018. 90 -669. 607 11.330 63. 867

PR A% ST R P 0.00 0.01 0.00 - 0. 005 -0. 001 -0. 001
xo6 BRREZZNUTE (Adams)

% I B 5 Fy/N Fy/N F,/N & J1I/N M/N-m M,/N-m M,/N+m
RIGHE A G BT F, 0. 00 0. 00 964. 00 964. 00 -735.321 2 0. 000 0. 000
TR R A1 F, 74. 74 74.36 23. 80 108. 08 -5.3360 -6.942 51. 460
TEE R A AT 2 F, -17.90 147. 30 22.80 150. 13 -2.5530 2.203 -15.680

1 hiFTAh 8 D F, 11.49 73.20 13.58 75.33 -5.5210 -1.245 15. 423

S iERRE P F, -68. 30 -297.40  -1020.00 1 064.67 748.7320 5.985 -51.203
23 6] ) F VA A% ) 0.03 -2.54 4.18 - 0.000 8 0. 001 0. 000
x7 BIRFBMEATE (Adams)

ZH0E Sk 5 Fy/N Fy/N F,/N /N My/N-m M,/N-m M,/N-m
St KN V) F, 0.00 0.00 0. 00 0.00 0. 000 0. 000 0. 000

AR P F, -68. 30 -297.40  -1012.00 1 064.67 751.002 6. 025 -51.232

T ZE L AT ) F, 34.52 -198.30 11.21 205. 00 53.183 9.563 14.758
i) 2 - 1 SEFT0 ) F, -67.63 348.24 -16.65 358. 00 -134. 468 -26.912 -27.413
BT S g F, 102. 30 148.12 1016.31 1 031. 00 -669. 712 11.326 63. 885
TR A 3T A% b 0.89 0.16 -1.33 - 0. 005 0. 002 -0. 002
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