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Abstract: The Fe,Ni,_, (0<x<(1) alloy powders with different compositions were prepared by an ox-
alate precipitation-precursor thermal decomposition process. The phase structure and morphology of
the precursor and Fe,Ni,_, powder were characterized by XRD and SEM, respectively. With the in-
crease of Ni content, the phase structure of precursor was gradually changed from FeC,0O, « 2H,0 to
NiC, 0, « 2H,0, and the morphology was changed from short rod to cube and polyhedron. The
Fe,.Ni,_, powders show porous structure and its geometric shape is similar to the corresponding pre-
cursor and the particle size becomes smaller. The phase structure of Fe,Ni,_, powders is changed with
the composition from iron-rich bec to nickel-rich fecc structure. The electromagnetic parameters of the
composites of Fe,Ni,_, powders and paraffin were measured and the microwave absorbing properties
were calculated. The results reveal that Fe, ; Ni, ; sample shows a best electromagnetic loss, and when the
composite thickness is 3. Omm, the minimum R, reaches —52. 58dB at 6. 82GHz. Fe, ; Ni, , sample with a
thickness of 1. 5mm shows a maximum effective bandwidth (R, <Z—10dB), which reaches up to 4. 02GHz.
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Fig. 1 XRD patterns of precursors with different compositions
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Fig. 2 SEM images of precursors with different compositions
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Fig. 3 XRD patterns of Fe,Ni;—, alloy powders
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Fig.5 Dielectric properties of the Fe,Ni;, alloy powders and paraffin composites
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Fig. 6 Magnetic properties of the Fe,Ni;—, alloy powders and paraffin composites

(a)real part of the permeability; (b)imaginary part of the permeability; (¢) magnetic loss factor

FERE ST o . )R E O 3. 0omm B 7E 6. 82GHz &b B A 2% .43 9I7E 13, 82GHz fl 15. 91GHz 4 B A /M
/N RAE S —52. 58dB., Fey 55 Nig 25 §Fe s Niy B EE . 42 5 — 35. 67dB il — 26. 54dB. Fe, , Niy ¢ »



EHRTE S Fe, Nij—, £ 4 ¥ (14 1 2% B FHE W % 7E 6 75
o[®)
51
-10
om m
2, 10 # 3, -15
2 —e—1.0mm —<—3.5mm o x —a—1.0mm
—o—1.5mm 4.0mm -20F —o—1.5mm
-4 2 2.0mm —o—4.5mm —2—2.0mm
16 —v—2.5mm ——5.0mm -25F —v—2.5mm
1al 3.0mm )
18 | | L L L L | | | -30 | L L | | | |
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
fIGHz fIGHz
0_(0)
_10_““ 5, & : . ’ »
% —e—1.0mm [ = 0 RER XA R -
m -20F A —o—1.5mm 0
QJ YY —2—2.0mm EJ
< 30l ¥ —v—25mm | o’ -20F ——1.0mm —<—35mm
3.0mm 25L—o—1.5mm 4.0mm
40} —<—3.5mm —+—2.0mm —o—4.5mm
4.0mm 30F o2 5mm —u— 5.0mm
50k —o—4.5mm -35 3.0mm
. . , \ o 50mm 40 . . . . L L 1 1 .
02468101214161820 0 2 4 6 8 10 12 14 16 18 20
fIGHz fIGHz
0_
2t
4t
) o -6
g, 2, gl
© 120 . 1.0mm —<—3.5mm f © -10
—o—1.5mm 4.0mm —a—1.0mm —<—3.5mm
“16F  _._20mm —e—45mm -12F —o—1.5mm 4.0mm
—v—25mm —+—5.0mm 14  —+—2.0mm—-—4.5mm
20+ 30mm —v—2.5mm ——5.0mm
-16p  -,30mm__
0 2 4 6 8 10 12 14 16 18 20 02468101214161820
fIGHz fIGHz
7 Fe,Ni—. &80 50024 W 0 RS #E
(a)Feo, 9 Nio, 15 (b)Feq s Nig. 4 3 (¢)Feo 5 Nig5 5 (d) Feo, 25 Nio, 75 3 (e) Feo, s Nio. g 5 (D Feg 1 Nig. o
Fig. 7 Reflection loss of the Fe,Ni; ., alloy powders and paraffin composites
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(a)reflection loss; (b) three-dimensional diagram of reflection loss; (¢) calculated results of equation (3) ;

(d)projection of the two-dimensional diagram for reflection loss
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