A
af

BEIEAH M7 > X3 v Y3 CAREBOREEMEEE T AT

Technique for Prediction of Automotive Transmission Lubrication Performance
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ABSTRACT

A technique was created for rapidly and accurately
predicting oil flow within a transmission.

This research employs the finite difference method
to perform analysis, and handles wall boundaries by
the method of assigning boundary information to cells
and reproducing the object shape. This enabled the
gear rotation and engagement that shape oil flows
to be handled more readily, and also reduced the
calculation cost.

This analytical technique was applied to a manual
transmission, and the results show that the calculation
of oil flows that takes approximately 26 days by the
conventional technique was shortened to approximately
four days. In terms of accuracy, it was further
confirmed that the technique also enabled prediction of
the state of lubrication in an actual transmission.
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Fig. 1 Mechanical components of automotive manual
transmission
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Fig. 2 Wall boundary treatment
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Fig. 4 Rushton turbine blade

375 rpm 525 rpm

CFD

PIV

[ - -1

_ -

Swirl velocity magnitude
High

750 rpm

Low

Fig. 5 Comparison of swirl velocity magnitude distribution between CFD and PIV experiment
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Fig. 6 Comparison of velocity magnitude distribution
of radial position between CFD and PIV
experiment

Fig. 7 PIV experiment system
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Fig. 8 Comparison of oil trajectory between CFD and
experiment
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Fig. 9 Comparison of oil trajectory between CFD and
experiment: rear view
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Fig. 12 Comparison of calculation cost between
conventional method and present method
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