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Multi-objective optimization of automobile suspension parameters

based on pareto front

WANG Tao TAO Wei
Department of Mechanical and Electrical Control Engineering
West Branch of Zhejiang University of Technology Zhejiang Quzhou 324000
Abstract: For improving automobile ride comfort, safety and decreasing tire dynamic load to road, with spring
stiffness and damper coefficient as design parameters, maximum of suspension displacement as constraint,
root-mean-square value of vertical acceleration of body, front and rear tire load as three objective functions,
MOGA (multi-object genetic algorithm) is applied to obtain the pareto results of multi-objective optimization of
suspension system to, and choose the best answer according to design requirements. The results show that the
coefficients of spring stiffness decrease, the coefficients of damper increase, the change of front suspension
parameters is less than that of rear and the performance gets better. The pattern, making decision after searching
optimum solutions, is more applicable and effective and can weak designer’s transcendental information
deficiency problem and avoid the which is a main problem of simplified multi-objective optimization.
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Tab.1 rank standard of road roughness

Gy (np)x10°m*/m’!
n0:O.1m'1
A 8 16 32
B 32 64 128
C 128 256 512
D 512 1024 2048
E 2048 4096 8192
F 8192 16384 32768
G 32768 63536 131072
H 131072 262144 524288
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Fig.1 simulation of random signal of B-level road
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Fig.2 four free dimension model of suspension system
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Tab.2 parameters of truck
M, //kg M/kg M,/kg J(10*%kgm®) | K/(10°N'm™) | Ko/(10°N-m™)
700 1000 15950 1.1435 0.4 2.5
Ki/(10°N'm™) | Ko/(10°N'm™) | C/(10°N'sm™) | C/(10°N'sm™) | C;;/(10°Ns'm™) | Co/(10°N-s'm™)
1.9 2.0 10 14 3 3
3.1

flstd(X)= fé F]Z(t)/n (11)
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Tab.3 ranges of design parameters f2std(X)=,/a K ®)/n (12)
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Fig.3 pareto results of multi-objective optimization
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D sstd | fistd | f2std RerkValue] D | astd | flstd | f2std Rarkvalue] D astd  fistd | f2std Rank Valug
885  4.6214E-16.3167E352292E3 0729069 4510461 6311363 6.2347E3 0891|909  4.7914E-1 6.3993E3 621683 0599
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Fig.4 results of multi-criteria decision
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Tab.4 optimum results of different requirements
st Ksr Cf Cr W1 WZ W3 F 1/(1'11 S-Z) Fz/N F3/N
885 [ 0.3 | 1.0 | 20 | 29 | 0.338 | 0.330 | 0.322 0.4621 373 6316.7 | 19.4 6229.2 | 28.1
astd 69 (03| 1.0 |20 | 30| 0.631 | 0.260 | 0.109 0.4610 37.5 6311.3 | 19.5 6234.7 | 28.1
f2std  flstd
998 | 03 | 1.24 | 20 | 24 | 0.132 | 0.272 | 0.596 | 0.4791 35.0 6399.3 | 18.3 6216.8 | 28.3
04| 25 |10 | 14 0.7375 7837.1 8665.8
4 3
885 998
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