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Abstract; To predict the pitch machining accuracy of a gear to be ground, the transfer law of the sys-
tematic indexing error of the gear-grinding machine (Y7125) with flat-faced grinding wheel was re-
searched. The normal 36 prism for angle measurement datum was calibrated in high-precision by using
the full closure measurement method, then the systematic indexing error curve with 36 equal points
was extracted on-machine based on the normal 36 prism and the relative measurement method. Final-
ly, the precision gear-grinding experiment was conducted on the gear-grinding machine. The indexing

error transfer law of the machine was studied by comparing the difference between the cumulative
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pitch deviation of a gear specimen and the original systematic indexing error of the gear grinding ma-
chine, and the uncertainty during the error transfer process of the gear-grinding machine was obtained
by experiments. Experimental results show that the measurement uncertainty of the full closure meas-
urement method to calibrate the normal 36 prism reaches to 0. 05". The total cumulative pitch deviation
varies from 2. 1 um to 2. 6 um and the relative error increases by 24 % after the systematic indexing er-
ror of the gear grinding machine transfers to the gear to be ground. Moreover, the uncertainty during
the error transfer process is #=0. 6 pm. The transfer law of systematic indexing error of the gear-
grinding machine from the experiments mentioned above can be used to predict the pitch machining ac-
curacy of the gear to be ground and can provide technical supports for the development of the scientific
gear-grinding process.

Key words: gear-grinding machine;indexing error;cumulative pitch deviation;error transfer law ; full

closure measurement method
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Fig. 1 Sketch map of index
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Fig. 2 Calibration of 36 angular prism mirror
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Fig. 3 Initial measuring data
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Fig. 4 Bar graph of indexing error of 36 normal prism
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Fig. 5 Residual error of closure method
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Fig. 6  Extraction the systematic indexing error of

gear grinding machine

AR Y7125 BEUGHL 36 M R4 iR E
E0 #h£&nE 7 i, 70 RS 36 S 0H K R
EIRZEN 6.8,

030 60 90 120 150 180 210 240 270 300 330 360

Corner position/ ®

7 RN RS R 2 Mk
Fig. 7 Systematic indexing error curve of the gear

grinding machine
3 REMSBNERR

3.1 EBEXE

Y7125 VLIS B R GEaNE 8 i,

B U 0 R 3 B R AR N T F 3 L
IRV L2 2 A U 0% 22 43 B A8 I T 0l Rl

{20 AT 2

K8 LY RS
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