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Influence of the tempering and magnetic annealing on soft magnetic properties for
the KM 35F aloy
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Abstract

The tempering and magnetic annealing are used to improve the soft magnetic properties such as initial
permeability coercivity and core loss of the KM35F alloy. The first heat treatmentis performed at the
temperature less than the curie temperature of the KM 35F alloy to remove the thermal stress for few hoursin
nitrogen atmosphere. The second stage heat treatment is performed the magnetic annealing at 500~800C for
few hours in nitrogen atmosphere, and then quenching to room temperature in absence of oxygen. Finally,
magnetic properties of the thermally treated KM35F alloy are investigated for application as a soft magnetic
material of the SO solenoid valve core and plunger.
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1.1 Experimental apparatus
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Fig. 1. Heat treatment apparatus for annealing &
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Fig. 2. Magnetic annealing apparatus
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1.2 Magnetism analyzer

Fig. 3. Magnetism measurement apparatus
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1.3 Magnetic properties of raw materials
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1.4 Changes of microstructure and soft magnetic
properties
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Table 1. Chemical Composition of KM35F Alloy

FE | C | S |Mhn| P | S [N | Cr| Al | P

KM35F|0.015|0.826 | 0.327 | 0.021|0.018 | 0.08 | 13.69 | 0.28 | 0.161
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Fig. 4. XRD pattern for the KM 35F alloy
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Fig. 5. The change of microstructure for heating
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Fig. 5. The change of XRD patterns for heating ~ Fig. 6. The change of soft magnetic properties for heat
temperature: (a) raw, (b) 300°C, (c) 500C and (d) 700cC  treatment condition
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1.5 Conclusions
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