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Analysis on the Behavior Characteristics According to the Design
Parameters of Pressure Control Valve for CVT
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Abstract :

The modelling and design of the PCV(Pressure Control Valve) for passenger car CVT(Continuously Variable

Transmission) are considered in this paper. For analysis and design, the simulation model of the PCV is derived by using
commercial software, AMESim. For a good design of the PCV, the sensitivity analysis for design parameters is carried out
and the static and dynamic characteristics of the developed PCV are experimented. The simulation and experimental results are

presented to show the validity of the design process.

Keywords : CVT(Continuously Variable Transmission), PCV(Pressure Control Valve), solenoid, design sensitivity analysis, F-I
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Table 1. Hydraulic fluid parameters.
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Parameters Unit Value
Density - kg/m’ 875

Bulk modulus bar 13,800
Kinematic viscosity cSt 25
Fractional air content % 0.1
Temperature °C 55
Polytropic index for gas content None 14
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Fig. 2. Schematic diagram of CVT.
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Fig. 3. Simulation model of PCV by using AMESim.
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Fig. 4. Sensitivity analysis of feedback orifice.
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Fig. 6. Sensitivity analysis of supply orifice.
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Table2. Parameters of PCV.

Parameters Unit Value

Mass of spool kg 12x10°

Mass of poppet kg | 8.1x10°

Constant of feedback spring Nm | 6.5x10°

Area of poppet port m’ 4.9x10°
Diameter of spool mm 10
Overlap of spool mm 02

Angle of spool(supply side, return side) | deg 50, 40
Angle of poppet deg 20

Diameter of feedback, control,

supply, and return orifice om 0.3
Diameter of control orifice mm 25
Feedback chamber volume cc 4.0
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Fig. 14. Experimental result of static characteristics of PCV.
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