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NVH Characteristics of Automotive Transmission Gears Made of Steel and Aramid/phenol Composite
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Abstract : Hybrid gears made of steel and fiber-reinforced polymeric composite material are recently attracting electric
vehicle designers’ attention due to their possible advantages such as lightweight and lessened transfer of noise and
vibration for automotive transmissions. Composite material may be placed in-between the steel teeth and hub regions in
the radial direction. The partial usage of polymeric composite material for a gear can reduce the transmissibility of
vibration from teeth to the hub as well as the weight of the gear-train. Using the finite element and boundary element
methods, vibration and noise analyses have been performed in order to calculate SPL (sound pressure level) for pure
steel and hybrid gears, separately. At specified points of a tooth and a hub, the changes in SPL are computed and are
compared to check how effective the polymeric composite region is. The reduction in SPL of the hybrid gear is observed
by comparing to that of pure steel gear. To minimize weight and vibration of the hybrid gear, design optimization is

applied by considering both vibrational characteristics and fatigue strength.
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Fig. 1 FE model of the hybrid gear consisting of outer and References
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Fig. 2 SPL results from comparison between 100% steel and
composite hybrid gears.
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