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Gear Meshing Model for Estimation of Power Loss in Spur Gear Transmission
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Abstract

Gear tooth is designed to have involute profile, for power
can be transmitted at accurate ratio consistently. However
involute profile leads to sliding between meshing tooth surface
and consequentially brings about power loss unavoidably. Power
loss increases significantly when multiple-stage of gear reduction

is used, for example a transmission system in an agricultural

tractor that usually has high gear ratio to suit with the operation
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of attached implements. The understanding of the mechanism of
gear-power loss is very useful for gear design and development.

This paper proposes a model for estimating spur gear power
loss due to sliding of tooth surfaces. First the power loss in the
case of single tooth meshing is considered. The power loss in
this model is attributed to the deviation in direction of force from
the line of action due to the effect of friction. Next the power loss
during double teeth meshing is considered. The estimated power
losses were compared with the experimental results done by the
other researchers. The estimated results agree well with
experimental results. The power losses tend to increase with
increasing rotational speed and applied torque. In the case of the
gear pair with the same gear ratio, the power loss of gear having
larger teeth is larger than gear having smaller teeth.

Key words Spur gear, sliding loss
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