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5-Axis CNC Machining of Roller Gear Cam

Hyun-Deog Cho*, Moon-chul Yoon**, Kyung-Jin Kim"

{ Abstract I{

The roller gear cam can control the rotational follower periodically by attaching several roller on the circumstance
of follower shaft and it is widely used in non-backlash and precise actuating mechanism such as index table or ATC
of machine tools. For machining the roller gear cam, 5 axis CNC machine tool is used and the geometric principle
of CAM mechanism must be adopted to generate the NC-code and to develop the special CAD/CAM software because

there is not commercial CAM system to machine the roller gear cam. The maker of the specially developed software

in domestic user is generally from Japan or Taiwan. However these softwares do not reflect the post processing
technique for finish machining in the module, Also, there is some limitation for further new application of itself and
it needs higher costs for further application. In this study, the CAD/CAM software to overcome these problem was
developed. And its reliability was verified by applying it in 5-axis CNC machining. Finally, the experimental result
conducted in the 5-axis machining show good consistency in the movement of follower along the flute and in its

size.
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Fig. 1 Roller gear cam mechanism
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index
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Table 1 Conditions for 5-axis machining of gear roller

cam
items specification or condition
. Model WIA Hi-V560M/5A
5-axis my/ -
MCU SINUMERIK 840Di
tool 4 flute HSS End Mill,
tooling diameter ¢17.998mm
workpiece AL after turning
cutting speed 1,800rpm
feed-rate under 200mnymin

rough: tool diameter
finish:(20.06-17.998)/2=1.031

rough: 12.9mm
finish: 12.5mm
rough: -
finish: down milling

. width of cut
cutting

conditions

depth of cut

tool path dir.

follower angle

- 0, O
region(B-axis) 1097

cam angle region(C-axis) °~360°

follower angle
-10° dwell
sine curve
60° dwell

sipe curve

cam angle
0°~90°
90°~180°
180°~270°
270°~360°

cam
curve
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(b) Cam curve and jig setting for 5-axis machining

Fig. 3 Developed S/W for 5-axis machining of roller
gear cam
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Fig. 4 Tool paths for rough and finish machining
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(b) Machined gear roller cam and its mechanism

Fig. 5 5-axis machining result of gear roller cam
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Fig. 6 The principle of non-backlash in cam mechanism
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Fig. 7 The contact relation between cam groove and

roller
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