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Equivalent Ring Thickness with Stiffness on Internal Gear

Teruaki Hipaka and Nobuyuki Sucimoro

Abstract

Studying dynamic behavior of planetary gear that has an interal gear whose rim is thin (for example
Stoeckicht type planetary gear), we have to consider the deformation of the internal gear. Present
report describes the results of an investigation about the influence of the internal teeth on its rim stiffness.

Two kinds of experiments were done using twenty-eight steel internal gears (standard spur gear,
operating pressure angle 20°) which had different number of teeth, module, rim thickness and radius of
center line of rim. On the one hand we took the effect that the teeth increased the stiffness of its rim from
measuring the natural frequency of the internal gear in its own plane, on the other we took it from
the relationship between the magnitude of the force and deflection when static force was applied to the
radial direction of the internal gear. So the internal gears were replaced by rings of equivalent stiffness.
Therefore the stiffness of the rim section in the internal gear including the teeth was described as the
equivalent ring thickness with stiffness. This thickness was expressed by one experimental equation as
the function of number of teeth and ratio of radius of center line of rim to rim thickness.
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Table 1 Dimensions of internal gear

Module Number {Mean radius [Rim Rim

of teeth |of rim section thickess | width

m Z R mm h mm B mm
o -t jSmm
l 94.30 | 588 | 10.00
95.30 | 7.848 | 10.00
1 180 96.29 | 9.837 9. 99
97.31 | 11.824 10. 00

R Bl

%mjsﬁsfwm

96.64 | 7.667 9. 99

2 90 97.64 | 9.669 9. 99
98.63 | 11.659 | 10.02
97.66 | 7.181 9.95

98.92 | 9.627 10. 05
3 60 100.14 | 12.163 10. 00
101.41 | 14.695 9. 96
98.17 | 5.563 10. 00

99.17 | 7.566 10. 02

4 45 100. 18 9. 552 10. 02
101.18 | 11.555 10. 01

99.3¢ | 5723 | 10.01
100.36 | 7.720 | 10,02
5 36 101. 36 9.733 | 10.03
102.36 | 11725 | 10.00
100.63 | 5.641 | 10.00
101.64 | 7.631 | 10.00
6 30 102.65 | 9.652 9. 98
103.66 | 11.627 9. 97
102.83 | 5.782 | 10.04
103.84 | 7.767 | 10.02
7 26 104.84 | 9.774 | 10.01
105.85 | 11.758 | 10.01

Standard gears
Operating pressure angle 20°
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Table 2 Example of equivalent ring thickness with stiffness
h, mm h,—h mm
hmm
£l s ] 5 £ £ 5 5
5. 655 6. 079 6. 045 6. 055 6. 083 0.424 0. 390 0. 400 0. 428
7. 667 8. 061 8. 008 8. 022 8. 078 0. 394 0. 341 0. 355 0.411
9. 669 10. 038 9. 975[ 10. 044 10. 087 0. 369 0. 306 0.375 0.418
11. 659 11. 997| 11. 909‘ 11. 875 12. 067 0. 338 0. 250 0.216 0. 408
m=2, Z=90
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