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Rotational Angle Errors of the Tripod, Rzeppa CVJ Line and
Three Dimensional Motion of the Drive Shaft

Katsumi Watanabe, Norikatsu Kudoh, Katsuhiko Murakami

Yamagata Univ, Yamagata Univ, Fanuc Ltd

Abstract

Constant velocity joint (CVJ) lines of front drive automobiles are composed of the tripod CVJ or the double
offset CVJ, the Rzeppa CVIJ and the drive shaft. The rotational angle error of the CVJ line and the three
dimensional motion of the drive shaft (the whirling motion and the fluctuation of axial direction) were
measured and its components were expanded in trigonometric functions. The rotational angle error contains
sinusoidal fluctuations with 27t , 27t/3 , 27t/6 periods according to joint angles of Tripod and Rzeppa CVlJs.
The whirling motion has the period of 27t/3 according to the joint angle of Tripod CVIJ. The axial direction
motion of the drive shaft contains sinusoidal fluctuations of 27t , 27t/3 or 27t/6 periods according to joint
angles of Tripod and Rzeppa CVJs. Rotation of the output shaft of Rzeppa CVJ due to its revolution about

the drive shaft was analyzed experimentally and analytically.
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Fig.3 Main part of the experimental equipment of the Tripod, Rzeppa CVJ drive line
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Fig. 4 Measurement of the rotational angle of the
drive shaft
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Fig. 7 Displacements of the axial direction of the drive shaft

Fig. 8 Amplitudes of components
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Fig. 9 Displacements of two orthogonal directions of the drive shaft

Fig. 10 Whirling motion
of the drive shaft
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Fig. 18 Measured rotational angles of the output
shaft of Rzeppa CVJ due to its revolution
around the drive shaft

Fig. 19 Geometrical analysis of rotation of the
output shaft of Rzeppa CVJ
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Table 1 Calculated rotational angles of the output shaft of Rzeppa CVJ due to its revolution around the drive
shaft

Joint Revolu. Joint Rotational angle
angle angle angle v (deg)

o (deg) v(deg) | B (deg) Exp. Cal.

11.2 12.3 0.69 0.53

5 20.6 21.2 1.10 0.94

304 30.8 1.51 1.38

40.3 40.5 1.90 1.85

14.1 17.2 1.49 1.52

10 22.3 24.3 2.16 2.16

31.5 32.9 2.90 2.96

41.0 42.0 3.76 3.85

18.0 23.9 2.37 3.19

15 24.8 28.7 3.27 3.86

33.2 36.1 4.38 4.91

42.3 44.4 5.24 6.14

22.3 29.6 4.09 5.33

20 28.0 33.9 5.00 6.14

35.5 40.1 6.32 7.36

440 47.4 7.90 8.84
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