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Comparison of the maximum speed between

Table 1

the two models

1

Measuring Maximum speed/(mm - s~ ) Percentage
position Flexibility Rigidity (%)
Cab 69.22 62.59 10.59
Left front axle 99.25 116.17 14.56
Left axis 118.8 145.1 18.12
Left rear axle 111.2 130.6 14.85
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Fig.9 Variation of body vertical acceleration with

vehicle speed under different bump widths
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Fig.10  Variation of verticle tire force of steering wheel with

vehicle speed under different bump widths
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Fig.12  Variation of verticle tire force of rear driving wheel with

vehicle speed under different bump widths
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Fig.13  Variation of body vertical acceleration with

vehicle speed under different bump heights
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Fig.14  Variation of vertical tire force of steering wheel with

vehicle speed under different bump heights
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Fig.15 Variation of vertical tire force of front driving wheel with
vehicle speed under different bump heights
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Fig.16  Variation of vertical tire force of rear driving wheel with

vehicle speed under different bump heights
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MODELING OF RIGID-FLEXIBLE COUPLED HEAVY-DUTY
VEHICLE AND RIDE COMFORT ANALYSIS WHEN

PASSING THROUGH CONTINUOUS SPEED BUMPS

Li Shaohua'*" Zhang Bing' Huang Yuting'
.Shijiazhuang Tiedao University , School of Mechanical Engineering, Shijiazhuang , China
( 1. Shijiazh Tiedao University , School of Mechanical Engineering, Shijiazh 050043, China)
(2. Traffic Safety and Control Key Laboratory of Hebei Province, Shijiazhuang 050043, China)

Abstract Considering the flexible frame, a rigid-flexible coupled model for three-axle heavy-duty truck is built.
By comparing with the rigid vehicle model, the validity of the rigid-flexible coupled vehicle model is verified.
Three models of continuous speed bumps are established based on actual requirements. Taking the vertical accel-
eration and the vertical tire force as the evaluation index, the effects of vehicle speed, the height and width of
continuous speed bumps on vehicle ride comfort are analyzed. Research results show that the height of speed
bumps is proportional to vehicle body vertical acceleration and vertical tire force, whereas the width of speed
bumps is inversely proportional to vehicle body vertical acceleration and vertical tire force. The speed bumps with
a width of 600 mm and a height of 8 mm show a good effect of speed limit at 60 km/h, and ensure the vehicle

ride comfort.

Key words rigid-flexible coupled model, continuous speed bumps, heavy-duty vehicle, modeling, riding

comfort
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