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Noise and PPTE Analysis of Electric Gear System with Parametric Study
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The gear overlap ratio shows the characteristics of the spur gear and the helical gear and varies according to the torsional
angle. The gear ratio, tooth width, and center distance, which are restricted in a space of performance and manufacturing
and design in the gearbox, are fixed. A parametric study on modules, the number of teeth, and torsion angles was
conducted to analyze the relationship between the overlap ratio and PPTE. Then, contact analysis was performed by
correcting the tooth profile to improve the transmission error. Contact analysis was performed through correction of the
tooth modification to improve transmission error, and the noise was analyzed according to the overlap ratio by applying a
noise prediction equation.
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Table 1 Gear specification of helical gear train

Description Unit Gear Pinion
Module Mm 1.25/1.5/2.0
Pressure angle Deg. 20
No. of teeth - 56-65 32-37
Helix angle Deg. 0-20
Face width Mm 36
Profile shift coefficient - Applied (-) Profile shift

Gear ratio 1.75+3%
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Fig. 2 PPTE graphs for modules and overlap ratio
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Fig. 3 PPTE analysis results for overlap ratio on parametric study
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Fig. 4 dB analysis results for overlap ratio on parametric study
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Fig. 5 PPTE analysis results for overlap ratio on sound pressure
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Fig. 8 Modification sizing results on Parametric study
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Table 2 Gear contact analysis on tooth modification (Before)

Description Unit Value
Transmission ERROR um -18.54/-18.74
Power loss W 558.0/531.0
Stress curve (Max.) N/mm? 1,477.08
Stress distribution on tooth N/mm? 1,500.0

Table 3 Gear contact analysis on tooth modification (After)

Description Unit Value
Transmission error um -15.90/-16.03
Power loss w 520.0/504.0
Stress curve (Max.) N/mm? 1,200.42
Stress distribution on tooth N/mm? 1,200.0
Stress distribution on tooth [N/mm2]
| i |
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Fig. 9 Stress distribution on tooth modification before
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Fig. 10 Stress distribution on tooth modification after
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