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On gear artefacts

Lin Hu',Shi Zhaoyao

(1. Division of Dimensional Metrology, National Institute of Metrology, China, Beijing 100029, China; 2. Beijing Engineering Research
Center of Precision Measurement Technology and Instruments, Beijing University of Technology, Beijing 100124, China)

Abstract: Gear artefacts are the standard material carriers for gear parameter values, used to transfer the reproduced values from the
national gear measurement standard to various gear measuring instruments. This ensures the accuracy and consistency of gear
measurements and the quality of gear products. This paper provides a comprehensive overview of the origin and development of gear
artefacts, discussing in detail their types, structures, characteristics, measurement techniques and devices, international comparisons,
and future development prospects. Over a development history of more than ninety years, gear artefacts have evolved to include diverse
types, extended scales, and simplified complexities. As “tangible” material measures, they remain irreplaceable. However, with the
advancement of “intangible” virtual simulation measurement technology, the reliance on “tangible” material artefacts is expected to
decrease, and “intangible” technology may become a new mode of quantity value transmission in the future.
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Fig.2 Transmission and traceability pyramid system

for gear quantity values
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Fig.4 Lengths of roll with different gear modules
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Fig. 5 Involute artifact with double base discs from PTB
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Fig. 6 Involute artifact with double base
discs from KYOTO
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Fig.7 Involute artifact with double base circles from Zeiss
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Fig. 8 Involute artifact from Fellows
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Fig. 9 Involute artifact from Maag
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Fig. 10  Involute artifact with three base circles from DLUT
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Fig. 12 Helix artifact from Gleason
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Fig. 13 Helix artifact from Fellows
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Fig. 16 Internal gear artifact
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Fig.20 Large gear segment artifact from PTB
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Fig. 29 Rolling measurement device from PTB
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Fig. 30  Rolling measurement device from DLUT
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Combination measurement method of laser tracer

and coordinate measuring machine
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Fig.32 Commercial laser tracer
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