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A Study on Tooth Profile Error in Internal Gear Shaping
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Abstract

In this study, the simulation program is developed where the tooth profile error in internal gear
shaping is calculated considering several factors which affect it. This factors are the circular feed
of the pinion cutter, the interference by the geometric conditions of the cutter and the internal
gear, the deviation from the theoretical involute proflie of the cutter and the eccentricity of the
cutter and the internal gear. With this program, the effects are investigated which the geometric
conditions and the cutting conditions in internal gear shaping have on the tooth profile error of
the internal gear. The condition for the minimization of it is derived and then the results of
simulation are adequately verified by measurements of internal gears cut by a pinion cutter.
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Fig. 1 Structure of a straight pinion cutter

Fig. 2 Cutting tooth profile of involute curve
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Fig. 3 Cutting tooth profile variation of a straight
pinion cutter
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Table 1 Measured profile error of an internal gear
Radius(mm) 52 53 54
Profile Maximum measurement over 2 pins —0.046 —0.046 —0.047
error (mm) Minimum measurement over 2 pins —0.016 —0.016 —-0.017
(mm) Average value of measurement over 2 pins -0.030 —0.030 —0.031

o7 2, A A4 0.65¢ Hual Az ol
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Table 2 Profile error at each radius of internal gear
calculated by simulation program

Radius (mm) 52 53 54
Profile error (mm) —0.035| 0.001 0.012

Table 3 Numerical data of the tooth profile of inter

nal gear
y Coordinate x coordinate (mm)
(mm) Measured value | Simulated value
149.09 4.36 4.31
149.82 4.12 4.11
150.54 3.89 3.90
151.57 3.66 3.68
152.00 3.46 3.44
152.73 3.22 3.20
153.45 2.9 2.94
154.18 3.00 2.67
154.91 2.43 2.39
155.63 2.13 2.09
156.36 1.81 1.79
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