The Japan Soci ety of Mechanical Engineers

A SR (C i)
66 # 647 5 (2000-7)

2377

W No. 99-1201

BELO) 3 RITHEMFIREDRRITRY 5%
(ERBRE & A - ERAOFR)

Il

B E B IR FEY EEF LY

Practical Method for Analyzing
the Three Dimensional Contact Problems of Gears

Michihiko TANAKA™*, Nobuhiko HENMI and Takamitsu KAGOHASHI

*3 Shinshu University, 4-17-1, Wakasato, Nagano, Nagano, 380-8554 Japan

This paper describes the analytical method for calculating contact stresses in spur and helical
gears using the boundary element method. Since in many old studies the effect of load distribution
is not analyticaly taken into account, attention must be given to some essential and fundamental
method for computing the influence of contact stresses into the analysis. The main advantage of
applying the boundary element method to the contact problem of gears is to give the proper
expressions for load distribution and contact width along the line of contact.
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Line of contact

Fig. 1 Contact zone having infinitesimal width
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Fig. 2 Cells throughout the contact zone
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C : amount of approach
due to the deformation

Fig. 3 Deformation of the contact bodies

........

a) Contact with the rigid plane
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b) Boundary elements model

Fig. 4 Hertz contact problem
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¢) Correct solution

Fig. 5 Iteration process for finding the correct

contact width
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Fig. 6 Spur gear model
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Contact line

Fig. 7 Stress distribution on the contact line of

spur gear
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Fig. 8 Helical gear model
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Fig. 9 Stress distribution on the contact line of
helical gear meshing with rigid one
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Fig. 10 Contact problem of two mating helical
gears
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Fig. 11 Displacement distribution along the
contact line
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Fig. 12 Stress distribution on the contact line of
two mating helical gears
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