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A Study on Shape Design Approach of Cylindrical Cam
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Abstract

Cam mechanism is one of the common devices used in manmy automatic machinery. Specially
cylindrical cam generates three dimensional motions. Thus, the shape design procedure must have high
accuracy. This paper proposes the shape design procedure for a cylindrical cam and follower
mechanism using a relative velocity method. The relative velocity method and coordinate transformation
are used to find a contact point between cam and follower. Also, the full shape of the cylindrical cam
can be generated by using the geometric relationships and the contact constraints. As a result, this
paper presents an example for the sape design of the cylindrical cam in order to prove the accuracy of
the design procedures.
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Fig. 1. Common Feature of Cylindrical cam and

follower
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Fig. 3 Velocity of Roller and Cam
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Table. 1 Displacement curves for a cam design

sec— |cam angle |follower
. o o jcurve type
tion |( °) angle ( °)
1 0~10 dwell
2 10~60 | 55 return | Modified sine
3 60~125 dwell
4 | 125~245 | 125 rise | Modified sine
5 | 245~310 dwell
6 | 310~360 55 rise | Modified sine
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Fig. 4. Displacement, velocity and acceleration

curves of the cam mechanism
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Fig. 6. Shape of the designed cam and follower
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Fig. 7. Solid model

4. ZBE

4% A dgte 2F5RY FEEE o8
2 FREAE AT AL AMsn I
A Ag Z2aBe Y9 Fgaqg. A
o FEE 360" AAANE FTFAY $FH &
ALE AW 27 Al FEFA 2Ho:
AE & & dA
B A79A R JALAE 4 94 A3
2 2% 422 FHAL 2 a4 A9
SE4E Aoz B BEAG YA J)
wote, Mdd Z2a3e AN 98449 o
@ $84% NS FAA UG

HDES
1. GH. Martin, 1992, "Kinematics  and
Dynamics of Machines", McGraw-Hill, pp. 2
0~152.

2. RL. Norton, 1992, "Design of Machinery",
McGraw;Hill, pp.353 ~369.

3. JE. Shigley, JJ. Uicker, 1980, "Theory of
Machines and  Mechanisms", McGraw-Hill,
pp. 226~241.

4. 1Y. Liu, HS. Yan, 1994, "Surface Geometry
of Variable Pitch Cylindrical Cams with

Conical Meshing Elements", Transactions of the

ASME, Vol. 116. pp. 862~866.

5. HS. Yan, HH Chen, 1996, "Geometry
Design  of Globoidal Cams With Generalized

Meshing Journal of

Mechanical Design, Vel. 118. pp. 243 ~249.

6. Z&F, 2000, “ThEAo} & AW A 4T A
o 9717 A AFste] #F A7, vt
=T, Fddeta,

Turret-Rollers",

- 817 -



