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Effect of Chemical Composition on Initial Permeability of PC Permalloy
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Soft magnetic properties of Ni-Fe-Mo-Cu permalloys, with varying Fe compositions and
some minor elements (Si, Cr, Co and Mn), were investigated in order to clarify the effects of
chemical compositions, including minor elements, on initial permeability, “pi”, of
industrially-produced permalloys. The pi values changed dramatically depending on Fe
compositions and the amount of minor elements. These changes were explained by using a
parameter of P-value, which is the ratio of magnetically effective N1 and Fe atoms. The “pi”
of the tested alloys with different amounts of Si, Cr and Mn exhibited similar P-value
dependences, and the highest value when P is nearly equal to 3.3. The “pni” also exhibited
the highest value at P = 3.3 in permalloys with Co, but the pi values were smaller than
those of permalloys without Co. This reduction in pi values is probably due to the change of
magnetostriction caused by the addition of the ferromagnetic element of Co.
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Table 1 Chemical composition of experimental alloys (mass%)
GrouNp;A”OV si Mn cr Co cu Mo Ni Fe P-value
0.66 3.40 434 125 3.0
Group No.1 =0.01 | =0.01 =0.01 | | Bal. | |
0.74 3.49 4.41 15.1 39
0.29 3.43 438 13.0 34
Group No.2 =0.01 | =0.01 =0.01 | | Bal. | |
1.52 3.49 4.44 13.3 37
0.19 0.68 0.18 0.49 3.40 438 11.4 29
Group No.3 | | | | | | Bal. | |
0.21 0.70 0.19 0.50 3.48 4.46 136 36
Alloy No.4 0.20 0.67 <0.01 0.01 3.43 4.40 Bal. 132 34
Alloy No.5 0.01 0.69 0.18 <0.01 3.42 4.39 Bal. 132 35
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Fig. 2 Effects of Mn content on initial relative permeability
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Fig. 3 Effects of Fe content on initial relative permeability
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