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The Investigation of Magnetic Material Characteristic for
Solenoid Valve Development

Byung-Hun Kim*' - Mookeun Yi* - Oh-Sung Kwon* - Sangyeop Han*

ABSTRACT

The solenoid valve is an electro-mechanical device that converts electrical energy into mechanical
motion.  The magnetic field of solenoid is very closely related to the number of coil winding, the
intensity of current and the characteristic of magnetic material. There are disadvantages that the
weight and size of valve increase, as increasing the number of coil winding, the intensity of current to
augment the magnetic force. Therefore, the selection of magnetic material is very important to reduce

the weight and size of solenoid valve.
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Fig. 1 B-H Curve of Magnetic Material
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Fig. 2 Saturation Induction as Alloy content[2]
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Table 1 Magnetic Properties of Magnetic Alloys[3,4,5]

" ZIA% | WAG | mAd | Ad | el
oy (Tesl) | Qmm) | (A/m) | 4% | &= (0
Vim Var Core Iron 215 130 79.58 10,000 760
2.5% Silicon Iron 2.06 400 55.7 5,000 799
High Permeability 49 Nickel Alloy 1.45 490 4.77 100,000 450
Hiperco 50 Cobalt Alloy 242 410 31.83 10,000 932
430FR Stainless steel 1.52 764.5 200 2500 660
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Fig. 3 Resistivity variation as silicon content
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Fig. 4 Nickel Alloy Magnetic Characteritic as
Nickel Content
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