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Abstract

When a mechanism transfers a motion to an intersected shaft, a cylindrical cam mechanism may be
the best choice among the mechanisms. The cylindrical cam with a roller follower provides to transfer
the motions to the intersect shafts simply without other connecting equipments of the intersect shafts.
Typical example may be a roller-gear-cam mechanism. But the shape of the cam must be exactly
defined in order to satisfy the conditions for the prescribed motion of the follower. This paper
proposes a new method for the shape design of the cylindrical cams and also a CAD program is
developed by using the proposed method. The relative velocity method calculates the relative velocity
of the follower versus the cam at a center of roller, and then determines a contact point by using the
geometric relationships and the kinematic constraints. The constraint used in the relative velocity
method is that the relative velocity must be parallel to a common tangent line at the contact point of
two independent bodies, i.e. the cam and the follower. Then, the shape of the cam is defined by the
coordinate transformation of the trace of the contact points. Finally, this paper presents an example in
order to prove the accuracy of the proposed methods in this paper and the application of the CAD
program "CamDesign".
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Fig. 1 Common feature of cylindrical cam wi

rotating roller
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Table 1 Displacement conditions for a cylindrical
cam and rotating follower

section| cam angle(®) | motion curve type
1 0~10 dwell -
2 10~60 55° return | Modified sine
3 60~125 dwell -
4 125~245 180° rise | Modified sine
5 245~310 dwell -
6 310~360 55°rise | Modified sine

Table 2 Design parameters of a cylindrical cam and
rotating follower mechanism

Parameters Values
Radius of base circle of cam(Cr) 111 mm
Height of cam(Ch) 81 mm
Radius of turret(r) 41 mm
Length  between cam  rotating
center and turret center(d) 140 mm
Radius of roller(rr) 12 mm
Height of roller(rh) 14 mm
Number of roller(N) 6

Y-axis scale  —— Dis . *100 (deg]
©-0-0- Vel :*2{radirad]
Hxre Acc. 1 * 3 [rodfrad”2)

Fig. 6 Displacement, velocity and acceleratio

curves of a rotating follower



Fig. 8 Solid model of the designed cylindrical ca

mechanism
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