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Abstract; A three-dimensional coordinate evaluation method for gear errors was explored to eliminate
the influence of positioning error of a measurement instrument on the measurements and evaluations of
a gear and to improve the measuring accuracy. The traditional two-dimensional gear error evaluation
method was analyzed, and then the gear error evaluation model was changed from two-dimensional e-
valuation model into three-dimensional evaluation model. In the three-dimensional evaluation model,
the measurement points of gear error were not required in the characteristic surface, and error meas-

urement and evaluation of gear could be realized in a three-dimensional space. Furthermore, to im-
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prove the efficiency of three-dimensional evaluation algorithm of gear errors, three-dimensional data
were reduce to two-dimensional data by using spiral dimensionality reduction method, and the error e-
valuation of two-dimensional measurement data were carried out. By taking the in-site measurement
system with laser tracker for megagear as an experimental object, the profile error of a 4 level stand-
ard gear was measured, and obtained results were compared with that of the traditional two-dimen-
sional gear error estimation method and the evaluation results from the InvolutePro software of Ger-
man ZEISS company. The experimental results indicate that the traditional two-dimensional evaluation
method has a bigger error, but the proposed three dimensional evaluation method can obtain the same
evaluation results with the software of InvolutePro of German ZEISS company, and the algorithm pre-
cision reaches 0.1 pm. The results verify that proposed three dimensional evaluation method is cor-
rect. It eliminates the influence of instrument positioning precision on gear error measurement and im-
proves the measurement precision of gear measuring instruments.

Key words: gear measurement; positioning error; three-dimensional evaluation; spiral dimensionality

reduction method
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Fig. 1 Definition of tooth profile error
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Fig. 2 Model of involute tooth profile
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Fig. 3 Definition of helix error
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Influence of probe’ s radius on position of

measurement point of helix gear
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Fig. 7 In-site measurement system with laser tracker

for mega gear
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Tab. 1 Results of traditional two-dimensional

error evaluation method (pm)
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