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A Study on Design and Machining of the Mirror Type of Conjugate Cam

Hyun-Deog Cho*, Yoo-Jong Kim", Boo-Joong Yong™", Yu-ge Dong™"

r Abstract I

A mirror cam mechanism, a kind of conjugate cam mechanism, consists of two cams, two rollers, and two links. Since
profiles of two mirror cams are identical, a simultaneous machining of two cams is achievable. Some machining errors
on cam profiles do not result in the internal acting force, which often causes problems in high speed cam mechanism,
between two links. Also, since angular accelerations of two links are same, the internal acting force by the difference
of the angular accelerations does not occur in the mechanism. Thus the mirror cam mechanism is very useful in high
speed machinery. This paper studies a design method as well as a machining method, and develops an exclusive CAD/CAM
software for mirror cam profiles. The developed CAD/CAM software is applied to a typical mirror cam mechanism, and
a mock-up equipment is built in order to test the machined mirror cam. Experimental investigations show that the contact
between cam surface and roller surface according to cam rotation agrees well with the simulation on the developed CAD/CAM
software. .

Key Words : Conjugate Cam(A57A|°]E 74), Cam Mechanism(7} 7]7), Cam Profile(7} 22}, Exclusive CAD/CAM(%Z-§- CAD/
CAM), Machining Error(7FZ22P), Mirror Line(]2} A1), Mirror Cam(®|2] 74), Motion Reflection(-2-5 THA})
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(a) Motion reflection on mirror line
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(b) Relation between roller displacement and cam rotation
angle

Fig. 5 Geometric relations of mirror cam
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Fig. 6 Cutter location position for NC machining
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Table 1 Conditions for a sample mirror cam

specification value

base circle diameter 180 mm
roller diameter 26 mm
lever length 140 mm

distance between cam center and

160 mm
lever center

cam thickness 15 mm
diameter of cam shaft 26 mm
motion type of cam RRR(rise and return)
max. angle of follower 0.257 rad
cam profile 3-4-5-6 polynomial
interpolation for machining arc interpolation
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Fig. 8 Characteristic curves for follower lever
angle of the sample mirror cam
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