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Fig.1 Schematic of a large-scale CNC gear profile grinding machine
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Fig.3 Assembly geometric errors and coordinate systems of profile grinding system
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Table 1 Assembly geometric errors of
profile grinding system
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Fig.6 Assessment flowchart of assembly geometric errors and gear tooth surface errors
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Research on Assembly Errors and Tooth Surface Errors for Large-Scale CNC
Gear Profile Grinding Machines

DING Wenzhengl, ZHANG Hu?, WANG Juan’, HE Wenquan1

(1. Nanjing Institute of Technology, Nanjing 211167, China;
2. Nanjing Gongda CNC Technology Co., Ltd., Nanjing 211816, China;
3. Jiangsu Vocational Institute of Commerce, Nanjing 211168, China)

[ABSTRACT)]
technologies is how to accurately control the assembly geometric errors according to the accuracy requirements of the gear

The performance of large-scale CNC gear profile grinding machines is needed to be improved. One of key

tooth surface. The profile grinding tooth surface model including assembly errors was established using the surface envelope
method, based on the error transmission chain of the profile grinding system and the conjugate motion relationship between
the grinding wheel and the workpiece. The error evaluation method of the profile grinding tooth surface was proposed by
calculating the difference between the theoretical tooth surface and the envelope tooth surface. On the basis of the above,
the influence of assembly geometric errors on the profile grinding tooth surface errors was quantitatively analyzed. Finally,
the assembly geometric errors were optimized according to the analysis results and accuracy requirements of the gear tooth
surface. The gear forming grinding test was carried out. The results show that this method provides a reliable theoretical
basis for the performance improvement of large-scale CNC gear profile grinding machines.

Keywords: Gear profile grinding machine; Tooth surface error; Assembly geometric error; Tooth profile deviation;
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