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A Study on the Design of Propeller Shaft for Reduction
of Torsional Vibration
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ABSTRACT

A full-time four wheel drive vehicle 1s driven literally full time by the front and
the rear wheels. Front and rear drive shafts are rotated rapidly in the extremely
torsional state, which can cause various vibration and noise problems. The purpose
of this study is to reduce the vibration and the noise of the full-time four wheel
drive vehicle. In tlus paper, both the causes and the methods for reduction of
torsional vibration are suggested. For this study, the characteristics of the torsicnal
vibration are analyzed by free and forced torsional vibration simulation. And this
paper described the influence upon the torsional vibration with emphasis shafting
svstem. The validity of simulation models is checked by the field test. The forced
vibration simulation with the vanations of shaft design factors are performed by
the checked models. According to the simulation, the resonance region shifts and
the torque fluctuation varies in the system. Finally, the methods and the effects for
the torsional vibration reduction in driveline are proposed.

F Q748 : Full-time four wheel drive(4*]4&%), Torsional vibration(®]E#
Z1%5), Mass moment of inertia(®ZFHAEHE) Torsional stiffness

(B E&H7A), Torque fluctuation(E=LH )
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Engine - 2WD and F/4AWD
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Propeller shaft & joint Diff. Wheel & Tire
F/4WD - front drive

Fig. 1 2WD and F/4WD simulation models
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Table 2 Expenmental and analytic instruments
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ltem Model
FET Analyzer HP 3565(13ch)
Analyzer LMS CADA-X
Work station HP Apolo 715/75
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Table 3 Natural frequencies of the modes (Hz)

Mode No. 1 2 3 4 5
2WD 8.3 316 215.1 | 3911 | 4125
FiaWD 7.4 9.2 26.2 1432 | 214.8
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Table 4 Modification of rear propeller shaft stifiness
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