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Geometric Error Analysis of Contact Type Three Points Supporting
Method for Inner Diameter Measurement

Min Ho Kim' and Tae Young Kim"

ABSTRACT

Inner diameter of bearing race is automatically measured by complete inspection system after grinding
process. Contact type three points supporting method is widely applied to automatic inner diameter measurement
because of its excellent stability. However, the geometric consideration regarding three points supporting method
is not sufficient. In this study, the error equation from geometric error analysis of three points supporting method

is found. The effect of factors in the error equation is also investigated. The error equation is linear for

difference of diameter in sample and master on range of tolerance. An error becomes more and more larger,
when the distance of two supporting balls or the diameter of supporting ball are increased. In the result, some
considerations are proposed for measurement of inner diameter by the three points supporting method.
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Fig. 2 Inner diameter measurement device of outer
ring using LVDT
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(b) Sample
Fig. 5 Diagram of three points supporting for inner
diameter measurement(not isosceles triangle)
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Fig. 6 Error of three points supporting measurement(
= 10mm, Dy = Imm, D = 10+4mm)
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