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In-process Measurement for Gear Eccentricity

Takaaki OIWA and Osamu YOSHIDA

This paper describes a measuring method for the eccentricity and some lower-order transmission

errors of the rotating gear. The amplitude and the phase of the eccentricity are estimated by the

harmonic analysis on the transmission error between two pinion gears meshing together the object

gear. This method measures not only the gear eccentricity generated during the manufacturing process

but also runout and deflections of the gear shaft and its bearings during operation. The transmission

error of the meshing three gear system was measured by two encoders and a pulse counter connecting

to the personal computer. The amplitude and the phase of the gear eccentricity were calculated by the

fast Fourier transformation independently of the systematic errors and the misalignments of the pinion

gears and the encoders. After adjustment of the center of the object gear using an r-6 stage with a

micrometer head , the eccentricity decreased considerably from 262 pm to 12 ym.

Key Words : gear eccentricity, transmission error, in-process measurement, eccentric gears, fast

Fourier transformation
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Fig. 1 Measurement setup for transmission error of the
rotating gear train
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Pitch circle
of pinion 2

Pitch circle of
object gear
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Fig. 2 Pitch circles of meshing object gear and two pinions
at 61=0 ( white circles mean the center of rotation)
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Fig. 3 Effect of setting angle of pinion2 on magnifying ratio
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Pinion 1 Measuring object gear

Fig. 4 Experimental setup for measuring transmission error
of three gear system
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Fig. 5 General view of the experimental setup for
measurement of eccentricity
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Fig. 6 Block diagram of data acquisition system for the
transmission error between pinion 1 and pinion 2
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Table 1 Specifications of object gear and two pinions

Pinion 1 Object gear  Pinion 2
Module 2
Pressureangle 20°
Number of tooth 15 120 30
P.C.D. 30 mm 240 mm 60 mm
Material MC901 SC45C MC901
Grade( JISB1702) #5 #4 #5

)
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Fig. 7 Measured transmission error before adjusting the
eccentricity of object gear
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Fig. 8 Amplitude of measured transmission error before
adjusting the eccentricity
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Fig. 9 Amplitude of measured transmission error before
adjusting the eccentricity
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Fig. 10 Measured transmission error after adjusting the
eccentricity
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Fig. 11 Amplitude of measured transmission error after
adjusting the eccentricity
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