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Fabrication and Absorption of FeCoNi Alloy Fine Powders
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2. State Key Laboratory of Millimeter Waves, Nanjing 210096, China)

[Abstract] Fine powders of FeCoNi with different nominal Co, Ni content were prepared by citric nitrate sol-gel
method and thermal treatment in hydrogen atmosphere. The morphology and particle sizes of samples were characterized
by SEM and laser particle size analyzer. The results show that FeCoNi powders have a needle-like(or flake-like) shape
with a wide particle size disturbution. And the obtained powders were randomly dispersed in paraffin at a mass ratio of
80:20 for microwave electromagnetic parameters test in the frequency range of 0. 5~8 GHz. The frequencies of samples
whose y' =2 are at least 3 GHz, for certain samples even as high as 6 GHz. The imaginary parts of complex permeabili-
ty of the samples exhibit several slightly damped ferromagnetic resonances. The calculation reflection losses of paraffin
composites with alloy powders achieve a microwave absorption of 5 dB with a band width of 5. 91 GHz(2.09~8 GHz).
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Tab.1 Designed alloying component and EDS of the samples for FeNiCo alloy powders %

W 17 2% 37 4% 5% 67 77 8" 9% 10* 117 127
O K 14.48  11.73 4. 09 6.05 26.07 4.06 2.24 4. 36 1.83 5.00 6.03 2.74
Fe K 76.15 74.22 63.42 57.92 60. 52 46. 66 44,23 28.79 26.48 25.93 8. 39 5.77
Fe ¥Ei1HH 79.6 64.6 54.4 45.9 38.8 32.3 26.4 20.9 15.8 11.0 6.5 2.1
Co K 6.45 1. 64 8.02 8.92 16. 70 5.50 1.02 11.62  42.22 4. 85 24.65
Co WIHE 12.8 7.4 39.9 24.8 2.6 48.0 21.5 75.8 45.6 11.1 74.1 36. 7
Ni K 9. 36 7.60 30.85  28.01 4.49 32.58  48.03  65.83  60.07 26.85 80.73  66.85
Ni Bt 7.7 28.0 5.7 29.3 58.7 19.7 52.1 3.3 38.6 77.9 19.5 61.2
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Fig. 1 XRD of alloy powders
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Fig. 2 SEM images of FeNiCo alloy powders
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Fig. 3 The particle size distibution of FeCoNi powders blended

and dispersed with wax by two role blender
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Fig. 4 The complex permittivities as a function of frequency for the experimental samples
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Tab. 2 The maxima frequency ( fm.) for p'==2 of FeNiCo alloy powders wax composites

FE i 17 27 37 47 57 67 7% 87 97 107 11% 12*
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a function of frequency for wax composites
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reflection losses for wax composites
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