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Abstract: The moving particle semi-implicit (MPS) mesh-
free particle method was used to analyze the churning loss of
gear in the transmission system. The single helical gear was
analyzed with such variables as gear width, immersion depth,
and rotation speed. The results show rotation speed has the
most significant influence on churning loss followed by
immersion depth and gear width. Then the churning loss
calculation formula was proposed by using the analysis results.
The MPS feasibility and accuracy in the domain of churning

loss analysis were validated by experiments. This paper
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provides a new method for gear churning loss research.
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Fig.1 Coordinates of helical gear churning
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Tab.1 Parameters of influencing factors

BWRE/mm  HRHEH/ (- min—D AL/ mm
20 500 18
30 750 23
40 1 000 28
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Tab.2 Parameters of helical gear
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Tab.3 Churning loss of each situation
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Fig.2 Lubrication change caused by each

influencing factors
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Fig.3 Experiment program of single helix

Motohawk

gear churning loss
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Fig.4 Experiment rig of single helix gear churning loss
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Fig.5 Comparison between experiment and analysis
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