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Multi-objective optimization of suspension of light
bus based on SPEA2-+
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Abstract: In order to improve the vehicle’s ride comfort and stability, a virtual dynamic model of
a light bus was established in Matlab and Adams-Car. Multi-objective method of SPEA2+ was
used for reasonably matching and optimizing the front and rear suspensions’ parameters. The tire
mechanical characteristics was firstly tested to secure the accuracy of the model, then the magic
formula tire model (Pac2002) was obtained by parameter identification method. An optimal
method for light bus’s suspension system was put forward,in which the torsion stiffness of front
torsion bar, the pre and post damping curve coefficients, the torsional stiffness of pre and post
stabilizer bars and the stiffness of rear suspension were selected as the optimal variables. The
allowed regions of optimization variables were separately determined according to the bus’s actual

situation. The max lateral acceleration of steady static circular simulation, the yaw rate and roll
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angle of the body of slalom simulation, and the Z-direction acceleration RMS of the frame on B-
level road at speed of 80 km/h were chosen as the optimal target. Later, the suspension samples
were manufactured, and the comparative trials were respectively done at an automotive proving
ground to verify the optimization results . The results show that the ride comfort of the optimized
bus increases by about 20% , while the stability remain unchanged and the proposed optimization
method can be used for improving the vehicle’s ride comfort and stability and it has become a
development trend of automotive computer-aided optimization technology (CAO). It has the
guiding significance for virtual development and optimization of automotive chassis. 2 tabs,
17 figs, 18 refs.
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Fig. 1 Test of tire mechanical characteristics
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Fig. 3 Tire pressure: 475 kPa, relationship curve of M.«
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Tab.1 Test results of pebble pavement
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30 2.5 3.0 1.9 2.1
40 2.8 3.4 2.1 2.5
50 3.5 4.0 2.8 3.1
60 4.9 5.2 3.6 3.9
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Tab. 2 Test results of Belgian road
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40 5.2 6.2 4.2 5.3
50 6.3 7.5 5.4 6.0
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Fig. 9 Handling and stability test equipment
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Fig. 11 Steady static circular test
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