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Assessment Method of Machining Error of Globoidal Cam
Based on Equidistant Model

YANG Jian-wu, SUN Shu-wen, CAO Si-qi
(College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract; Because of the complicacy of working profile of a globoidal cam, there is not a fast

measurement method with high accuracy. A method of measuring the characteristic line on the equidistant

model of the globoidal cam based on the three-coordinate measuring machine (CMM) and the turntable

system is proposed. The measuring theory of the equidistant model without radius compensation is first

analyzed. The line profile error of equidistant model is then calculated and the influence on cam gearbox

and automatic tool changer ( ATC) is discussed. Test results show that cam measurements method is

feasible, providing a foundation for integration of globoidal cam’s design, manufacture and measure.
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Fig.1 Section plan of the globoidal cam
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Fig.2 Measurement system
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Fig.3 Principle of equidistant model
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Fig.4 Relationship of equidistant model and roller radius
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Fig.6  Characteristic line
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Fig.7 Measurement process
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Fig. 8 Measuring equipment
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Table 1 Measurement results on dwell segment
FHAE AT o/ y/mm Z/mm
Hig M Hig Sebr Hg SZbR
PT1 127.770 2 127.740 8 0.3607 0.3639 -28.2218 -28.2607
PT2 127.013 1 126.987 3 0.3440 0.3469 -26.9119 —-26.9457
PT3 126.256 0 126.229 8 0.3273 0.3299 -25.602 1 -25.6362
PT4 125.498 8 125.4723 0.3105 0.3120 -24.2923 -24.3262
xR2 SEBRBS=SRNELER
Table 2 Measurement results on index segment
HEE x/mm y/mm z/mm
Hg M HIg bR Hg bR
PT5 108. 465 4 108. 446 9 0.0000 0.0020 —-45.206 6 -45.3107
PT6 110.072 2 110. 046 8 —-0.000 1 0.0019 —-45.764 9 —45.884 8
PT7 111. 669 9 111.6413 -0.000 1 0.001 4 -46.3487 —-46.4655
PT8 113.258 6 113.2277 -0.0002 0.0013 -46.956 6 -47.076 6
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Fig. 10 Feature points on index segment
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Fig. 11 Error of feature points on dwell segment
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Fig. 12 Error of feature points on index segment
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Fig. 13 Matching measurement point and theory point
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