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Abstract The oxidation of Fe,,Si,JB,Nb,Cu, nanocrystalline powder has been conducted to investigate its

influence on the electromagnetic wave absorption characteristics of the soft magnetic material. Oxidation
occurred primarily on the surface of nanocrystals. Oxidation reduced the real part of complex permeability due to
the reduction of the relative volume of the powder, which otherwise contributes to the permeability. Oxidation

reduced the absorption efficiency of the sheet at frequencies over 1GHz, indicating that the relative contribution of

skin depth increments to the absorption was not significant. The pulverization and milling process lowered the

optimum crystallization temperature of the material by 40~50°C because of the internal energy accumulated dur-

ing the fragmentation and powder thinning processes.
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Fig. 1. (a) SEM microstructure of the nanocrystalline alloy oxidized at 400°C for 24 hours after crystallization treatment at
550°C for 1 hour. (b) TEM micrograph of the nanocrystalline ribbon after crystallization treatment at 550°C for 1 hour.
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Fig. 2. Oxidation behavior of the nanocrystalline alloy at
400°C.
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Fig. 3. The complex relative permeability curves at different oxidation conditions: (a) real(y,') and (b) imaginary

parts(y,’).
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Fig. 4. S-parameter curves at different oxidation conditions: (a) S, and b S,
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Fig. 5. EM absorption curves at different oxidation con-
ditions.

o] Z7}31A| ¥, olell we} ARt FHE 4> 9)
L skin depth’} Z2713ke2 A7)= F589 271
) 9ok 2% 59 AIe o] F U 89 F
ARe] &7t o ke A v A7l
A AFeg 2ake Hzx FA7E 20-22 umel BIARA
g 2a 8l Wsle] 17 6o el uhe} 2
o] HFE FA7} 1.7~1.8 umel AreRellr A3l
B odgoA] A3 FAe A agked,
Age] FA} gk AR A 2719 S A
A ke Aos A, 2 ge] FAZE 7
$m, AEe] Yeg P § 7] dE] FA
g0 ZYE /S F eH, old uhE {589
e 3 5 g9lon}, o] Fhaidithe SR
alet. 3 F TS BUg o435 AP S B3
Bap Ao Fek Aksh 2710 HAIE AT F



FeAl ViR $ao] B Abslel] uh2 Arls} 554 307

Fig. 6. SEM micrograph showing the thickness of the
nanocrystalline power.
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Fig. 8. The power loss curves of the powder crystallized at
various temperatures. All the specimens were oxidized at
400°C for 1hour after the crystallization annealing.
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Fig. 7. The complex relative permeability curves of the powder crystallized at various temperature: (a) real(p,’) and (b)

imaginary parts(u.').
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