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Effect of Temperature Increase during Plastic Deformation on Ferromagnetic

Property of Composite Magnetic Material
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In press-forming of ferromagnetic/nonmagnetic composite material, an effective process for

determining ferromagnetic property was developed using deformation-induced martensitic

transformation. In a fixed-temperature compression test,the incidence of deformation-induced

martensite was investigated, and measured values were expressed as a sigmoid function. The sigmoid

function was introduced into the FEM analysis.

During the ironing process, the distribution of effective strain, the distribution of working

temperature and the incidence of deformation-induced martensite were calculated, and the

ferromagnetic level was predicted to correspond to the incidence of deformation-induced martensite.

Based on this experimental assessment, drawing was quite effective for obtaining strong

ferromagnetic property compared to ironing. A magnetic flux density B4KO induction at H of

4000A/m0O of 0.5T was achieved by drawing under cooling die.

Key Words [0 Material property,Ferromagnetic property, Composite magnetic material, Iironing,

Drawing,Deformation-induced martensitic transformation
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Table 1 Chemical composition of work
materiald massO O

Material SUS3040 OO Crd NiO FeO

Type AU 0.0260 17.80| 8.280| Bal.O

Type B 0.033 18.0 8.50 Bal.
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Table 2 Condition of compression test

Material(l Type AO

Specimen sized |@12.0x 18.0mm0

Strain rate[] 010%

Test temperature | 273K, 300K, 325K, 350K, 373K
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