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A Study on Design of Barrel Cam Using Relative Velocity

*x

Joong Ho Shin’, Sung Won Kim", Dong Woo Kang"* and Ho Eop Yoon"

ABSTRACT

A barrel cam is used as a very important part of an index drive unit. The index drive unit must have an
intermittent-rotational motion. The barrel typed cam and roller gear mechanism has the advantages of high
reliability to perform a prescribed motion of a follower.

This paper proposes a new method for the shape design of the barrel cam and also a CAD program is
developed by using the proposed method. As defined in this paper, the relative velocity method for the shape
design calculates the relative velocity of the follower versus cam at a center of roller, and then determines a
contact point by using the geometric relationships and the kinematic constraints, where the direction of the
relative velocity must be parallel to a common tangential 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,

This paper presents two examples for the shape design of the barrel cam in order to prove the accuracy of
the proposed methods.
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Table 1 Displacement curve conditions for the barrel
cam and rotating follower mechanism(I)

.| Cam angle .
Section Motion Curve type
(Deg)
1 0~80 Dwell
2 80~170 90°Rise Full cycloidal
3 170~250 Dwell
4 250~320 | 90°Rise Full cycloidal
5 320~360 Dwell

Table 2 Design parameters of the barrel cam and
rotating follower mechanism(I)

Parameters Values

Radius of base circle of cam 111 mm
High of cam 35 mm
Radius of turret(r) 45 mm

Length between cam rotating center

and turret center x, vy, z (-f.d,g) “45,115,0 mm
Radins of roller 6 mm
Height of roller(h) 12 mm
Number of roller 6
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Fig. 6 Displacement, velocity and acceleration curves
for example(I)
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Fig. 7 Designed shape of the barrel cam(I)

Fig. 8 Simulation of the barrel cam mechanism(l)
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Table 3 Displacement curve conditions for the barrel
cam and rotating follower mechanism(II)

section cam angle Motion Curve type
(Deg)
1 0~80 Dwell
2 80~170 90°Rise Full cycloidal
3 170~250 Dwell
4 250~320 | 90°Return { Full cycloidal
5 320~360 Dwell

Table 4 Design parameters of a barrel cam and
rotating follower mechanism(Il)

Parameters Values

Radius of base circle of cam 111 mm
Height of cam 35 mm
Radius of turret(h) 45 mm

Length between cam rotating center

and turret center x, y, z (-fd,g) “45,115,0 mm
Radius of roller 6 mm
Height of roller(r) 12 mm
Number of roller 6

5.000 -
4.000
3.000f -
2.000
1.000
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Fig. 9 Displacement, velocity and acceleration curves
for example(11)
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Fig. 11 Simulation of the barrel cam mechanism(II)
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