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Analyses of Three Dimensional Motion of the Drive Shaft of the Tripod, Rzeppa CVJ Line

The tripod universal joint of end motion type (TCV]) consists of three spherical or
cylindrical rollers, the tripod (the spider with the shaft) and the housing. Input and
output shafts of the TCV] are capable of expansion and contraction and it is used as
the inboard joint of the axle driveshaft. The Rzeppa universal joint {RCV]) consists
of six balls, the outer race, the inner race and the cage and it is used as the outboard
joint of the axle driveshaft.

In the paper, the rotational angle error of the TCV] is analyzed ex?erimentally and
theoretically. Such az new method for measuring the rotational angle error of the TCV]
whose output shaft (the drive shaft) performs a whirling motion is proposed, that two
displacements of the drive shaft orthogonal to its central line and the displacement
of the end of the wire wound round the circular disk fixed perpendicularly to the drive
shaft are measured. Synchronously, the displacement of the drive shaft along its axis
is measured. Then, three dimensional motion of the drive shaft of the Tripod, Rzeppa
CV] Line and its rotational angle error are analvzed experimentally.

The outer sphere of the inner race and the inner sphere of the outer race of the RCV]
are spherical+paired to inner and outer spheres of the cage respectively, so its input
and output shafts are considered to be spherical-paired mutually. Then, the TCV] is the
spatial mechanism of one degree of freedom. The closed loop equations of the TCV] are
deduced and relative motions between three cylindrical rollers, the spider with
spherical ends and the housing are analyzed.

From results of experiments with several values of the joint angle a between the housing
shaft of the TCV] and the drive shaft and the joint angle f# between the outer-race shaft
of the RCVJ and the drive shaft, characteristics of the rotational angle error and the
three dimensional motion (the whirling motion and the fluctuation of axial direction)

are made clear.
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