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Effect of probe radius on the measurement for profile
deviations of class-1 gear involute artefact

Ling Ming', Ling Siying"*,Liu Yuanhang',Zhang Zhihao' , Wang Liding'*
(1. Key Laboratory for Micro/Nano Technology and System of Liaoning Province ,Dalian University of Technology,

Dalian 116023, China; 2. Key Laboratory for Precision & Non-traditional Machining of Ministry
of Education ,Dalian University of Technology ,Dalian 116023, China)

Abstract : The tooth profile form deviation of class-1 gear involute artefact is evaluated from roll path length 3 or 5 mm starting with the
base circle according to the Chinese national standard for gear involute artefact. The arc length corresponding to the involute is only
0.03~0. 18 mm, making the root of the involute tooth profile of class-1 gear involute is difficult to be measured. To exploit the accurate
transmission of the value with class-1 gear involute artefact better, the special structure of class-1 gear involute artefact and the effect of
the probe radius on the measurement results of the involute profile deviation is analyzed. The following conclusions are drawn. Firstly,
the measurement error introduced by probe radius increases with increasing probe radius and decreasing rolling length as the rolling angle
error at the root of involute is considered, and the measurement error near the base circle can reach 50% ~200% of the tooth profile
deviation. Secondly as the error in the machining of the involute tooth surface is considered only, the measurement error introduced by
probe radius and the affected range of rolling length increases with increasing probe radius and the base radius of the involute being
measured, and the measurement error is about 10% ~60% of the profile form deviation within the range of 10% of roll path length at the
tooth root. The conclusions above are verified by measuring the same gear involute artefact with probe radius r,=0.5 and 2. 5 mm. The
basis for the ulira-precise manufacture, measurement and the selection of the roll path length to be used of class-1 gear involute artefact
is provided.
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Table 1 Parameters of class-1 gear involute artefact recommended in Chinese national standard gear involute

artefact GB/T 6467-2010 (mm)
B REEF ShE R PEARAS 1 mm A0 1 mm ﬁ’fﬁ%liS mm P4 X7 (1 JI/_J‘:JIJﬁ%ii5 mm A X 1Y —
o, Ko, S KL, P aAED] PR R ) K (r, <60 mm M (r, <60 mm MK
[I8iS (8IS A4 3 mm) 4 3 mm)
25 20 3~17 14 0.020 0 0.780 0 0.1800 2.2200 8.000 0
50 38 3~35 32 0.0100 0.750 0 0.090 0 2. 1900 14.440 0
60 44 5~39 34 0.008 3 0.7250 0.0750 2.1250 16.133 3
100 70 5~65 60 0.005 0 0.695 0 0.1250 3.3750 24.500 0
120 84 5~79 74 0.004 2 0.695 8 0.104 2 3.3958 29.400 0
150 94 5~89 84 0.003 3 0.623 3 0.083 3 3.0500 29.453 3
200 105 5~100 95 0.002 5 0.522 5 0.062 5 2.562 5 27.562 5
250 130 5~125 120 0.002 0 0.518 0 0.050 0 2.550 0 33.800 0
300 140 5~135 130 0.001 7 0.465 0 0.0417 2.2917 32.666 7
400 160 5~155 150 0.001 2 0.398 8 0.031 3 1.968 8 32.000 0
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Fig. 1 Schematic diagram for the structure of class-1 gear

involute artefact ( base radius r, =100 mm)
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Fig.2  Contact measurement of involute profile deviation
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Fig.3 Measurement for involute as the rolling angle error

at the root of involute considered
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Fig.4 Measurement results for involute as the rolling angle

error at the root of involute considered
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