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Abstract

With the rapid development of China’s social economy and the improvement of people’s living
standard, people’s ownership of cars is also increasing. Impulsive road surfaces such as speed
bumps and speed piles are very common as vehicles in the driving process, and it is necessary to
simulate their dynamics. In this paper, the vibration of a simple four-wheeled vehicle model under
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different speed bump ground models is analyzed to get the effect of road model, vehicle speed and
vehicle’s own damping on the vibration amplitude of the vehicle, and the comparison of its vibra-
tion amplitude through the rugged road surface is obtained.
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Table 1. Vehicle structure parameters

® 1. ERENSY

24 Hly
5 i 1500 kg
Loty 1500 mm
HhEE 2600 mm
EHK 4800 mm
LEEY 1860 mm
e 1650 mm

Figure 1. Simplified vehicle model
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Figure 2. Acceleration curve generated by the body along the vertical direction at 20 km/h
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Table 2. Structural dimensions of reduction belts
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Table 3. Maximum vertical acceleration of the A-road at different vehicle speeds

T3 ABBRESAEER RS ENRRMEE

i (km/h) 7 B I 8 EL7 [ 7 A R ORI E (mm/s”)
20 4452.7863
30 7867.138
40 9199.3941
50 10177.7302
60 9478.8919
70 7971.245
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Table 4. The maximum acceleration of the body along the vertical direction under different road surfaces

4. TRIBE N ESAZER R~ ENRAMER

@;ﬁ?f ig 20 kmvh 30 kmvh 40 kmvh 50 km/h 60 km/h 70 km/h
A 4452.7863 7867.138 9199.3941 10177.7302  9478.8919 7971.245
B 1976.4485 7460.2634  8707.3102  10144.0727  10428.0003 7840.1868
C 2386.9411 50072582 9742.3309 9721.765 8056.1019 111912708
D 2088.3266 46883404 9124.4133 9929.6656 8816.1756 10045.2973
E 1685.8400 24157344 3121.4052 9627.8951 8200.018 9788.013
F 1424.2915 2615.4233 4612.018 9471.9145 8752.8033 9601.255
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Figure 3. Maximum vertical acceleration under different road
surfaces
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Figure 4. Maximum vertical acceleration at different vehicle

speeds
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Figure 5. Vertical acceleration curves for vehicles with different damping
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