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Abstract: Aiming at the tooth surface image shape distortions caused by object optical path er-

rors, three factors that might lead to tooth surface image shape distortions were analyzed by using ac-

curate ray tracing algorithm, the main error sources of tooth surface image shape distortions were de-

fined, the judgment model of tooth surface image shape distortions was established, and the mapping

relationship between tooth surface image shape distortions and gear axis inclination was established.

An object optical path optimization method was proposed based on the shape distortions of tooth sur-

face images. Finally, the experimental verification was carried out, and the results show that the error

ranges are controlled at about 2% , which prove the rationality and correctness of the proposed method.
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Fig.1 Schematic diagram of optical measurement system
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Fig.2 Coordinate system for gear measuring system
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Fig.3 The incidence angle is too small and too large
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Fig.4 Schematic diagram of polarization splitting prism
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Fig.5 Diagram of incident light tilt
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Fig.6 Schematic diagram of helical gear axis

horizontal and inclined
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Fig.7 Ray tracing flow chart tooth surface shape change
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Fig.8 The actual tooth surface and the shape of the tooth
surface imaged by CCD with the gear axis

clockwise retation
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Fig.9 Flow chart of correction method
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Tab.1 the main parameters of the involute cylindrical

helical gear are measured
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Fig.10 Simulation of tooth profile before and
after correction
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Fig.11 Experimental optical imaging system
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Fig.12 The tooth profile before and after correction is

measured and interferogram
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Tab.2 The experimental distorted data culculated by

the correction method
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