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Effect of Chassis Flexibility on Ride Quality
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ABSTRACT

Dynamic analysis of a three-axle heavy truck is carried out with rigid body model and flexible

body model. To see the effects of chassis flexibility, the chassis is modeled as flexible body. The

mass matrix, stiffness matrix, and vibration normal modes of the chassis are obtained by a finite

element analysis prograrh, and four vibration normal modes are used in the flexible body model.

The vehicle model consisting of a frame, a cab, suspensions, an engine, a deck, a seat, and tires,

has total 77 degrees of freedom. The result shows that the peaked acceleration in the flexible

model is lower than that of the rigid body model.
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Fig.4 Deck model
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Table 2 Frequencies and modes of the frame

2eE | IHAET
W og (Hz)
7 18.44542 | Torsion around y axis |
8 20.73926 |Bending around z axis
o (Laterial)
9 27.01990 |Bending around x axis
10 37.37068 | Torsion around y axis
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Fig.6 Finite element model of the frame
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Table 3 Frequencies for peaked accelerations of the cab -
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Fig.8 Vertical accelerafion PSD of the CAB. F
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Fig.12 Vertical acceleration PSD of the frame(Zigzag bumper)
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Fig.13 Vertical acceleration PSD of the frame(Zigzag bumper)
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Fig.15 Angular velocity of the seat in y-dir (Rolling motion, Zigzag bumper )
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