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Research on Automatic Measurement Technology of
high Precision Gear pair gap
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Abstract: Gear pair gap is an important parameter in gear mechanical design and gear meshing. In order to
improve the measurement precision of the gear pair gap and solve the problem that it is impossible to measure gap
of the gear pair which is equipped with a circular grating photoelectric code disk simultaneously as an angle
sensor due to the limitation of structure, an automatic measuring technique based on the photoelectric angle
measurement module is proposed for measuring the gap of gear pair in this paper. To collect the angles of the
two gears, the micro-photoelectric angle measurement module is installed on the driving gear and the
photoelectric encoder is mounted on the driven gear, and while data processing and software control are
performed to realize the automatic measurement of the gear pair gap. The main error sources affecting the

automatic detection system are given, and the error analysis is carried out. Finally, the automatic measurement



results of the gap of bevel gear pair are given through experiments.
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Fig.1 Circumferential backlash and normal backlash
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Fig.7 One-dimensional gray distribution
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Fig.8 Calculation of gear rotation angle by changing
the slope of the target line
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Tab.1 Experimental test data

M (um)

Jr5 B KM E w2 (pm )
1/ 2 3/ 4, 5] 6K T/ 8X 9K 10K
1 274 272 272 273 270 269 269 271 270 271 5
2 239 233 238 238 237 238 236 239 237 237 3
3 227 227 229 228 229 228 227 229 229 227 2
4 217 217 216 217 217 215 215 216 216 215 2
5 251 251 250 249 249 249 248 248 250 250 3
6 211 212 211 210 208 210 208 209 211 210 4
7 234 233 233 234 234 234 233 234 233 233 1
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8 244 246 245 244 245 244 243 246 245 246 3

9 244 242 243 243 244 244 243 242 244 244 2

10 242 240 241 241 240 241 241 240 241 242 2
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