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On Effect of Tooth Ends on Root Fillet Stresses in Helical Gears
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Summary

This paper presents a study of the effect of tooth ends on the fillet stress

distributions in helical gears based on a cantilever plate approach.

From

strain-gage investigations, the stress concentration factors and the end coeffi-

cients are obtained for the cantilever

plates with rectangular profile under

transverse loads at any location on their surface and it is found that the end
conditions have a considerable effect on the stress distribution at the root.

The calculated stress values which are modified with the stress concentration
factors and end coefficients showed a good agreement with the results from
strain-gage investigations on the helical gear tooth.
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Table 1 Factors for bending moment at clamped edge 8

2
\ 0 0.1H | 0.25H | 0.5H H 21 34
7/H
0 0.511| 0.510| 0.475| 0.389| 0.210] 0.038| 0.016
0.2 0.443| 0.438 | 0.405| 0.317| 0.150| 0.025| 0.011
0.4 0.397 | 0.387 | 0.341| 0.240| 0.107| 0.012| 0.007
0.6 0.360 | 0.339| 0.264| 0.149| 0.053| 0.004|  0.002
0.8 0.33 | 0.268| 0.122| 0.051| 0.012| 0.002| 0.001

Fillet true stress O

Incised end Center Projecting end

Fig. 1 Effect of end conditions on fillet stress
distributions at clamped edge
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Fig. 2 Specimen of cantilever plate
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Fig. 3 Positions of load applications and strain
gages on cantilever plate
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Table 2 End conditions
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Fig. § Fillet stress distributions at clamped
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Fig. 6 Effect of 7/H on end coefficient a
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