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Application of Helical Gear Tooth-Root Bending Stress Simulation for Automotive Transmission
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ABSTRACT

This technique adopted Professor Kubo’s program,
which is capable of simulating tooth-root bending stress
in helical gears while taking account of the effects of
misalignment and tooth surface modification. A
technique was created that is capable of simulating
helical gear tooth-root bending stress in an actual
automotive transmission accurately and in a short time
at the first stage of design. The resulting tool was
named GRANPLI. Misalignment in actual transmissions
was measured using independent gap sensors for drive
gear and driven gear behavior at low revolution speeds,
and a misalignment map was created with respect to the
loads. Particular attention was paid to the position of
the primary reduction gear with respect to shaft
orientation, the phase angle of the final reduction gear
and the differential case, and so on. The appropriateness
of calculation results obtained by GRANPLI was
confirmed through comparison with data from
measurements by a strain gage attached to gear in an
actual automotive transmission.
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Table 1  Specification of gears used in experiments
Drive Driven
Normal module 2.00
Standard pressure angle (°) 17.5
Number of teeth 30 30
Face width (mm) 16.0 15.0
Helix angle (°) 36.0
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Table 2 Specification of gears used in experiments
Drive Driven
Normal module 2.25
Standard pressure angle (°) 17.5
Number of teeth 18 79
Face width (mm) 37.5 33.0
Helix angle (°) 29.0
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Table 3 Specification of gears used in experiments

1st gear| 3rd gear|5th gear
Normal module 2.00 1.75 1.75
Standard pressure angle (°)| 17.5 17.5 17.5
Gear ratio 3.266 1.212 | 0.738
Helix angle (°) 33.4 36.0 36.0
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