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Research on Large Involute Spur Gear Error Measuring System

ZHAO Ying, WANG Yongqgiang, XU Zengpu, ZHOU Congling
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: On-line detection is by far the most common gear measurement technology, but the gear cutting process must be
stopped during the measuring, which influences the efficiency of gear-making machine and the enterprise’s economic benefit.
To solve this problem, a large involute spur gear error measuring system was developed. Using computer as control center,
probe sensor to collect data, x-y-z displacement platform and rotating stage to achieve the exact location of the mathematical
point, the new system can make the large gear error measurement come true. Meanwhile the measurement system can also
realize the automatic measurement of tooth profile, circular pitch and helix deviation.
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Fig.1 Structure of measuring machine
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Fig.2 Gear error measuring process
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Fig.3 Measurement path planning of tooth profile deviation
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Fig.4 Measurement path planning of helix deviation
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Fig.5 Measurement path planning of tooth pitch deviation
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Fig.6 Structure of convention touch-trigger probe
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Fig.7 Mechanical movement mechanism
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Fig.8 System control module structure
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Fig.9 System software architecture
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Tab.1 Theory and simulation measuring coordinates of a single tooth profile
x/mm y/mm yi/mm x/mm y/mm yi/mm
6.872 494.326 494.296 9.921 504.611 504.516
7.200 495.603 495.548 10.520 506.345 506.275
7.561 496.942 496.899 11.167 508.148 508.167
7.956 498.346 498.327 11.864 510.020 509.968
8.387 499.813 499.746 12.614 511.963 511.918
8.858 501.346 501.414 13.420 513.978 514.002
9.368 502.945 502.945 14.284 516.066 516.112
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Fig.10 Measurement report of tooth profile deviation
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