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Abstract: Various transmission technologies have been developed to satisfy environmental issues recently.

Especially, the technology of the proportional control solenoid valve (PCSV) to ensure high level

performance by electronic control has been studied. This study builds an analysis process for designing of the

PCSV and characteristic predictions.
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: Contact area between Spool and Sleeve (m?)

: Constant

: Constant
: Coefficient of viscous friction (N/(m/s))
: Inner Diameter of Sleeve (m)
: Outer Diameter of Spool (m)
: Inner Diameter of Sleeve at 20°C (m)
: Outer Diameter of Spool at 20°C (m)
: Quantity of Inner Diameter change of
Sleeve (m)
: Quantity of Outer Diameter change of
Spool (m)
: Shear force (N)
: Contact length between Spool and Sleeve (m)
: Length of Sleeve (m)
: Thickness of Sleeve (m)
: Quantity of temperature change (‘C)
: Relative velocity between Spool and Sleeve(m/s)
: Clearance between Spool and Sleeve (m)
: Coefficient of thermal expansion
: Coefficient of thermal expansion at tC
: Absolute viscosity at tC (kg/m-s)
: Density at t°C (kg/m®)
: Density at 15°C (kg/m®)
: Dynamic viscosity at t°C (m%s)
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Fig.1 Spool type solenoid valve
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Fig.2 Mesh model & Magnetic flux vector
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Tablel Materials of PCSV

Item Materials
Cover Steel
Core Steel
Plunger Steel
Coil Copper
— Turns : 380 turns
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Fig.3 Result of Maxwell
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Fig.4 Schematic of PCSV modeling by AMESim

Table?2 Test Condition

Item Properties

-30°C, -20°C, 0°C, 50°C,

ATF temperature 120°C, 140°C

Supply pressure 588kPa

Current 0A—1A (sweep)
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Fig.6 The temperature characteristic of Bulk Modulus
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