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Abstract: Large gear artifacts are physical standards for calibrating large gear measuring instruments. On-
ly a few foreign metrology institutes have made breakthroughs in this field. To solve development difficul-
ties, this paper studied design methods for large gear artifacts. It discussed dimensions, structures, geo-
metric features, and core parameters in detail. We innovatively designed a new multi-parameter standard
artifact with a 1 000 mm outer diameter. The artifact used a symmetrical structure of internal and external
gear rings. It integrated multi-angle helices, involute profiles, and pitches into one carrier. Finite element
analysis evaluated gravity deformation under different length-to-diameter ratios. These simulation results
verified the rationality of the design. Thermodynamic analysis provided theoretical data for subsequent

physical measurements. This 1 000 mm artifact offered efficient and high-precision multi-parameter com-

B 88 :2026-05-18; 81T H #§ : 2026-06-10.
EE&WB : FRE ST AR H (No. 2017YFF0204804 ) 5 [ % 5 &5 8 & 11 %15 H (No. 2021 YFF0600103) % B



2182 e K TR

34 %

prehensive calibration. It had great value for improving China’s gear quality control. It also enhanced met-

rological traceability for high-end heavy equipment.

Key words: large gear artifact; ring structure; instrument calibration; gear temperature measurement; fi-

nite element analysis
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Fig.3 Schematic diagram of measurement and position-

ing datum
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Tab.1 Core parameters and accuracy specifications of the artifact
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Fig. 12 Variation of the artifact temperature with time

A Al Tk 32 78 Ak il 2 T DL 1, 10 /N B P
JRE R Ak ) T AR AN | B % T B AT AR AT A B
22°C,

T fe KO B LAl AT R - AT R
AR BT, A5 R 13 i

15 LA R R R G R FEARTE 22 CIREE T #
B 10/ AR T B B B Ko 16. 82 pm, fie KB
TE A TR B 2 A 7 0 JE A S B il b, 5

P13 RERR I 28 H

Fig. 13 Simulation of thermal deformation of the artifact
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