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A Study on the Correlation of Vehicle Propeller Shaft and Axle Vibration
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ABSTRACT

Propeller shaft is one of the main excitation source in the vehicle driveline. This paper presents the
correlation of the propeller shaft and axle vibration. 10 D.OF. lumped mass model is constructed to
simulate the driveline. Experimental apparatus Is constructed to verify the simulation model and to measure
the vibration signal of the driveline. The results of simulation and experiments show that propeller shaft
excitation is 2nd harmonic of the rotational frequency. Axle housing vibration signal shows that axle
resonate with 2nd harmonic of excitation frequency due to universal joint effect.
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Fig.1 Universal joint system
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Fig.2 10 D.O.F. model of driveline

Table 1 Moment of inertia of the model

No. 1 2~4 56 7~10

Propeller | Pinion & | Shaft &

Component | Motor shaft ring gear wheel
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Table 2 Natural frequency of diiveline(Hz)

No. 112 3 4 5 6 7

Natural -
frequency 205|23.8(251.41699.5 | 775.3 | 866.1|1563.2

FEMBL) = 20.5 Hz

FE(BZ) = £3.8 Hz
PHI I I I I I I ? 8 9 10
1 2 a4

Fig. 3 Mode shapes of model(1lst, 2nd mode)
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Fig. 7 Schematic diagram of experimental apparatus
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Table 3 List of equipment

Equipment Specification

Digital tape recorder

Sony PC 208Ax

F/V converter

Onosoki FV-5304

FFT analyzer B&K 3560 pulse
Tacho probe GWI Ltd. model PI 231
Magnetic pickup Electro Co. model 58423
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