oooog. > )W

Fe-Si-AI0 D 000000000 O0OOOOO
gogooo*xogooog=

Effect of Composition on Core Loss of Fe-Si-Al Powder Compressed Cores
Yoshikazu Aikawa and Nobuyuki Kato

Synopsis: The effect of Si and Al contents for Fe-Si-Al alloy powder was studied from the viewpoint of core loss. For powder

compressed core material, Sendust (Fe-10%Si-6%Al) is well-known as the one providing both high permeability

and low core loss. However, the core loss of Sendust compressed core increases as temperature rises. Since this

temperature characteristic possibly causes "thermal run away", temperature consistency (negative dependence is

preferred) of core loss as well as high permeability has been desired.

As a result, decreasing Si content from the basic Sendust composition, we found that there was some composition

region where core loss has negative dependence on temperature. The optimum composition with which high per-

meability and good core loss behavior are compatibly obtained was Fe-8.8mass%Si-6.0mass%Al.

Although the core loss behavior has been mostly explained with magnetocrystalline anisotropy constant K, the

result of this study was found to agree with the change of magnetostriction constant A.

Key words: powder compressed core; Fe-Si-Al powder; temperature characteristic of core loss; magnetocrystalline anisotropy

constant; magnetostriction constant
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Fig. 1. Experimental procedure
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Fig. 2. Appearance of specimens
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Fig. 3. SEM photograph of Fe-8.8Si-6.0Al gas atomized powder

Table1l. Oxgen amount and coercive force of Fe-Si-Al powder

Coersive force /kKA/m

Composition  OxgenO ppm as atomized 973K
Fe-7.9Si-5.9Al 160 179 64
Fe-8.8Si-6.4Al 180 116 40
Fe-8.3Si-5.9Al 230 150 52
Fe-8.8Si-6.0Al 210 115 39
Fe-8.9Si-4.9Al 260 99 35
Fe-9.4Si-5.9Al 150 90 32
Fe-9.9Si-5.9Al 140 134 48
Fe-9.8Si-5.5Al 220 166 60
Fe-9.6Si-6.5Al 190 147 51
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Table2. Saturated magnetization of Fe-Si-Al powder

Fe-Si-ADOO00OO0OO0O0O0O0O0OOOOOO

~

Composition IsIT
Fe-7.9Si-5.9Al 1.15
Fe-8.8Si-6.4Al 0.97
Fe-8.3Si-5.9Al 1.14
Fe-8.8Si-6.0Al 1.03
Fe-8.9Si-4.9Al 1.17
Fe-9.4Si-5.9Al 0.97
Fe-9.9Si-5.9Al 0.93
Fe-9.8Si-5.5Al 0.97
Fe-9.6Si-6.5Al 0.85
1.2

° ®
S 10t
®
®
0.8 .
0.72 0.74 0.76

Atomic ratio of Fe

Fig. 4. Relationship between saturated magnetization of Fe-Si-Al
powder and atomic ratio of Fe
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Fig. 5. Effect of temperature on core loss of Fe-Si-Al powder
compressed cores
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Fig. 6. Effect of temperature on permeability of Fe-Si-Al powder
compressed cores
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Fig. 8. Variation of gradient in case of Mn-Zn ferite cores

Temperature characteristic
Permeability
Positive dependence
Negative dependence

Core loss
O Negative dependence

@ Positive dependence

A\

85

A\
86
-— Fe(mass%)

Fig. 9. Composition line of KO O at room temperature in Fe-Si-Al
alloy
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Fig. 10. Composition line of A 0 0 at room temperature in Fe-Si-
Al alloy
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Fig. 12. Developed composition area
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