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ABSTRACT

This study presents the development and validation of a novel load distribution program (LDP) for

the design and analysis of straight bevel gears in differentials, specifically targeting the reduction of

noise under high-speed operating conditions. By integrating various factors influencing gear performance,

including tooth load distribution,

tooth contact pressure, and transmission errors,

the LDP enables

comprehensive analysis and optimization of gear design parameters for enhanced durability and noise

reduction. A prototype bevel gear designed using LDP demonstrated a significant noise reduction of

over 10 dBA compared to existing production gears when manufactured using a forging process.

These findings validate the effectiveness of the LDP in achieving optimized gear designs.

The

enhanced design capabilities empowered by LDP provide researchers with greater flexibility in developing

innovative reducer and transmission structures.
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Fig. 1 DAS and differential gear vibration in EV
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Fig.2 A straight bevel gear of differential gear system
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Fig.3 A straight bevel gear tooth contact surface
modeling
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Fig. 6 Ease-off (design B pinion gear)

Table 1 Comparison of bevel gear specifications between
design A and design B

Design A Design B
Items
Pinion Side Pinion Side
Module [mm] 4.5 4.53
P. A. [] 225 245
No. of teeth 10 16 10 16
Pitch Dia. [mm] 45 72 453 72.5

P. A. : pressure angle
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Fig.7 Comparison of tooth contact pattern between
design A and design B
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Fig.8 Comparison of contact load intensity at the
14th and 27th mesh contacts positions among
51 mesh contact positions between design A
and design B
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Table 2 Comparison of bevel gear T.E. between design A
and design B [unit: um]

Items Design A Design B
Minimum T. E. 68.74 71.04
Maximum T. E. 110.09 97.52

Peak to peak T. E. 41.35 26.48
Average T. E. 90.25 84.05
T. E. : Transmission error
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Fig. 10 Comparison of T. E. with respect to torque
between design A and design B
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Fig. 13 Comparison of bench tests noise data between design A and design B
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