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Shock and vibration analysis of a tractor-trailer type vehicle
system with air suspension
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ABSTRACT

Shock and vibration characteristics of a tractor-trailer type vehicle system with air suspension and
air coupler running on a single bump road are investigated. The vehicle system is modelled and
solved to two types of models, i.e. rigid-multi-body and flexible-multi-body model, by ADAMS and
NASTRAN software. And the shock impulse is given by a single bump model on the road. When
the analysis results of the rigid-multi-body model is compared with those of the flexible-multi-body
model, it is revealed that the vibration and accelerations of the latter model are more repetitive
and larger than the former.

F 8 7]%-8-0] : rigid-multi-body model("}A t}=a] Rd), flexible-multi-body model(f$1 tHe-A] 2d), tractor-trailer type
vehicle system(EHE;-E|Ue{E xpaF A|2E])
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(Fig. 1) Coordinate of vehicle system
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(Table 2) Properties of trailer body

Mass Ixx Iyy Izz

kel kg -m] | [keg-m] | [keg-nr)
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(Table 3] Comparison of trailer natural fre-
qguencies by NASTRAN and ADAMS

Mode 1 Mode 2 Mode 3
8.18 Hz 943 Hz 19.53 Hz
7.69 Hz 835 Hz | 1743 Hz
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(a) Bending mode about Y axis (8.18 Hz)

(b) Twisting mode about X axis (9.43 Hz)

(c) Bending mode about Z axis (19.53 Hz)

(Fig. 4] Representative mode shape of trailer
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(Table 4} Comparison of object natural frequen-
cies by NASTRAN and ADAMS

Mode 1 Mode 2
NASTRAN 13.669 Hz 28291 Hz
ADAMS 13.092 Hz 33932 Hz
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(Fig. 7) Angular velocity of object
(at C.G, V=10km/h)
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