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Stress Analysis of Spur Gear Teeth by Finite Element Method

(Effects of Constraining Conditions and Adjacent Teeth on Root Stresses)

Satoshi Opa*, Kazuteru Nacamura**, and Chiaki NANBA*

(Received May 31, 1978)

Summary

The root stresses of thin rim spur gears with consideration of the deformation
of rim is investigated by means of the two-dimensional finite element method

(FEM) with typical triangular elements.

The effects of constraining conditions for gear models and adjacent teeth
on the root stress distributions are discussed. The gear tooth model with a
single tooth is shown to be available for sufficiently precise evaluation of root
stresses. The suitable rim thickness of gear model for the stress analysis by
FEM is proposed. The true stresses on the root of gear tooth computed by
FEM give fairly good agreement with measured ones,
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Fig. 1 Nodal displacements and forces for
triangular element
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Fig. 2 Flow chart for computer program
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Fig. 3 Effect of number of elements on
calculated values of deflection’
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Fig. 4 Gear model with fan-shaped hole
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Fig. 6 Finite element model of gear

with fan-shaped hole
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Fig. 8 Stress distributions on gear tooth

surface (/,= 2m)

Table 1 Rim thickness and number of
elements and nodes

Rim thickness | Total no. of Total no. of

w elements nodes

2m 644 372
3m 724 414
4m 804 456
6m 964 540
8m 1124 624
10m 1284 708
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. Fig. 9 Stress distrbiutions on gear tooth
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