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A Study on the Modeling and Optimization of Check Valve in Automatic Transmission
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J. S, Song, W. C. Chung, S. Kim
ABSTRACT

The operating characteristics of the check valve in the clutch piston of an automatic transmis-

sion have a great effect on the shifting performance. This paper addresses the modeling, dynamic

analysis, and optimization of the check valve. It was found that the vortex causes a pressure drop,

which is related to the rotating speed of the clutch piston, oil volume discharged {rom the check

valve, and valve geometry. Maximizing the oil volume discharged, geometry of the check valve is

optimized. The results can be used to design an improved check valve which provides a suitable oil

pressure curves for achieving smoother shifting.
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Table 2. Response of check valve to input pressure

X174 (sec) dY F Az {4 HEE = %A 2 0} 3 2
(Bar) (Pa) (m/s?) (mm)
0.061 0 0 0 0(x) 0
0.062 0.0577 10364.31 352.39 0.18(x) 0.06
0.063 0.2411 19805.47 673.39 0.52(x) 0.11
0.064 0.5256 34063.44 135.85 0.068(x") 0.051
0.065 0.8840 52216.40 678.83 0.408(x" ) 0.32
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