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Abstract:Theα-Fe/Nd2Fe14Bnanocompositeswerepreparedusingamelt-spinningmethodandsubsequentannealingtreatment.The

complexpermittivity, permeabilityofcompositeswasmeasuredinthe0.5 ～ 18 GHzfrequencyrange.Thepermeabilityspectraexhibits

relaxationtypecharacteristic.Theα-Fe/Nd2Fe14Bcompositesshowsanexcellentmicrowaveabsorptionproperty(reflectionloss:RL<

-20 dB) in9 ～ 17GHzwiththinmatchingthickness1.6～ 2.5mmduetothecooperateeffectofmagneticlossanddielectricloss.
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　　Recently, thenumberofcommunicationdevices
thatutilizegigahertzrangemicrowaveradiation, such
asmobilephonesandLANsystems, hasgreatlyin-
creased

[ 1]
. However, electromagnetic interference

( EMI) hasbecomeserious
[ 2]

.Onepromisingtech-
niquetopreventEMIistheuseofmicrowaveabsorption
materials.

α-Fe/Nd2Fe14 Bcompositesiscomposedofsoft
magneticα-FephasewithhighMS andhardmagnetic
Nd2 Fe14 BphasewithlargeHA, consequentlytheirnat-
uralresonancefrequencyareatahighfrequencyrange
andpermeabilitystillremainsasalargevalueinhigh
frequencyrange.Furthermore, theelectricresistivityof
Nd2 Fe14 Bishigherthanthatofmetallicsoftmagnetic

material
[ 3]

, whichcanrestraintheeddycurrentloss.
Thus, itispossibletobeagoodcandidateforthinner
microwaveabsorbersintheGHzrange.

1　Experimentalprocedure

TheNd6 Fe91 B3 alloywaspreparedbyamelt-spun

techniqueandsubsequentannealingmethod.Thepha-
sesandmicrostructureofsamplesaredeterminedby
XRD.Themagnetichysteresisloopsweremeasuredu-
singavibratingsamplemagnetometer( VSM) .Micro-
waveelectromagneticpropertiesofsamples(theweight
ratioofmagneticpowder:80%) aremeasuredusing
vectornetworkanalyzerintherangeof0.5 -18GHzby
anAgilent8720ETvectornetworkanalyzer.Thereflec-
tionloss(RL) curveswerecalculatedfromthecomplex

permeability( μr) andpermittivity( εr) withagiven
frequencyrangeandagivenabsorberthickness(d) by
theformulasdescribedinreference

[ 4]
.

2　Resultsanddiscussion

Fig.1 showsthefrequencydependenceofrelative
permeability, permittivity.ForNd6 Fe91 B3 composites,
therealpartμ'andimaginarypartμr"ofrelativeper-
meabilityshowstwodispersionpeaks, andthefirst
peakmayinducedbythesizeresonanceduetothein-
homogeneousofcomposites.Thepermeabilityspectra
ofNd2 Fe14 B/α-Fenanocompositesvariesveryslowly
andexhibitsrelaxationtypecharacteristicinthe0.5 -
18 GHzfrequencyrange, andthesecondpeakvalueof
imaginarypartμr"obtainsat13GHz.Theimaginary
partofpermittivityforthecompositesexhibitsapeakat
9GHz.Thedielectricpropertiesofthecompositesarise
mainlyfromtheinterfacialpolarization.Consequently,
microwaveabsorptionpropertiesofα-Fe/Nd2 Fe14 B
compositesdependoncooperateeffectofmagneticloss
anddielectricloss.

Thisnanocompositeshowsanexcellentmicrowave
absorptionproperty( reflectionloss:RL<-20 dB) in
9 ～ 17 GHzwiththinmatchingthickness1.6 ～ 2.5 mm
asshowninFig.2.
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3　Conclusions

ThepermeabilityspectraofNd2Fe14 B/α-Fenano-

compositesexhibitsrelaxationtypecharacteristicinthe

0.5 ～ 18 GHzfrequencyrange.Microwaveabsorption

propertiesofthiscompositesdependoncooperateeffect

ofmagneticlossanddielectricloss.AminimumRLof

-37 dBisobservedat16 GHzwithanabsorberthick-

nessof1.6 mm.Nd2Fe14 B/α-Fenanocompositesare

promising microwaveabsorbersin GHzfrequency

range.
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摘　要:采用熔体快淬及晶化退火工艺制备了 Nd2Fe14B/α-Fe纳米晶双相材料, 对该材料在 0.5 ～ 18 GHz频段的复介电常

数 、 复磁导率进行了测试, 其磁谱表现为驰豫型特征。由于磁损耗和介电损耗的共同作用, 纳米复相 Nd
2
Fe

14
B/α-Fe吸波

材料在 9 ～ 17 GHz具有良好的吸波性能, 其匹配厚度为 1.6 ～ 2.5mm。
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