Vol 46 Sup
Jun 2007

46 ( )
2007 6 ACTA  SCENTIARUM NATURALTM UNWVERSITATIS SUNYATSENI

E Jectram agnetic W ave Ahsorpton Properties of
o-Fe /NQ‘I2 ]E‘e14 B Nanocan posites

LIAN Li xart 2’ DENG 1ong. jang 2, FENG Shaa dong
(1. SwteKey Lahoratory of E cronic Thin Filn and Inegraed Devices Chengdug10054 Ching
2. Center of £ lectramagnetic W ave A hsothing MateriaLS University of E ectronic
Scence and Technology of China Chengdugl00s4 Chhg

Abstraczt The ,Fe/NdZ FeMB nanocanposijtes were prepared using ameltspinning@ method and supsequent annealing treament The

canp lex pem ittiviﬁf pem eahi]ity of cam posijteswasmeasured in the ) 5~ 18 GH z freduency range The Pem edh 111ty spectra exhibits

relaxation type chamcteristic Theg ,Fe/N(L Fe14 B canposites shows an exce[len tm jcrovave ap sorpton property( reflecton Joss RI<C

—20 dB) ng~17 GH zw ity thin match ng€ thickness | 6~2 5 mm due 0 the cooperate effect ofma€netic loss and dielectric |oss
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Recent[}’ the nunher of canmun catjon devices
that utjlizz gi€ahertz range m jcrowave Iadiatiop such
as mohile Phones and [ AN systems has 8reatly in
creased]! However electranagnetic merference
(E\/[]) has becane serjou$?® ~ (One pramisng tech
nique 10 preventEMT 1S the use ofm jcrowave ahsorpton
materials

a ,Fe/N(i Fe¢, B canposites is canposed Of soft
magneti¢ -Fe Phase with h8h My and hatd magnetc
Ncl Fef . B Phase with 1argeHA7 consequen tly their nat
ura] resonance frequency are ata hi8h frequency range
and Pemeahility sti]] remains as a Jar€e vaue i h£h
frequency range Furﬂqelmon,e the efctric resistivity of
Nd F, B is h&her han that ofmellic sof magne e
m aterjal’! , Which can restain the eddy cument pss
Thu§ it 8 Possihle © he a 8ood cand date for thinner
m crowave ahsothers in the GHz range

1 EXxperinenta] procedure

The N(i Fg, B alpy was prepared by amelt spun
techn flue and supsequent annea|png€method The Pha
ses and microstucture of sanpPles are detemined bY
XRI) The magnetic hyseresis pops werem easured w
sng a vihrathg sample magnet(rneter( VS\/[). M icra
wave e fectran agnetic Properties of samples ( the we ght
ratio of magnetg powde:r 80% )
vector nework analyzer in the rang€e ofy 5—18GHz by
an Agikentg7o0 ET vector nework analyzer The reflec
tion 1055( RL) curveswere calculated fran the canplex

are measured uspng
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perneabi]iﬁ’( 1) and pemittivit}’( €r) with a gven
frequency range and a given ahsomer ‘[hiCkl’leSS( d) by
the pmulas descrhed n refrencéd

7 Results and discussion

Fig€1 shows the frequency dependence of relative
pemeability Pemittivity FOrNd Fg B composies
the rea] party ‘and magnary party, " of relative per
meahility shows wo dipPersion peaks and the first
peak may nduced by he siz resonance Jue 0 the i
hamogeneous of canposites The PemeahiliV spectra
ofN@ FEE4 B/a -Fe nanocanposijtes varges very slov [y
and exhibits relaxation tPe characteristic 1 heg 5—
18 GHz frequency rang’e and the second peak vaje of
imagnary partp, " optains at13GHz The magnary
part of pem ittivity Ppr the composites exhibhits a Peak at
9GHz The dielectric propertes of the canposites arjse
mainly fran the nterfacia] polarjzaton Consequently
m jcrovave ahsorptpn propertes Of o(,Fe/]\]@ Fe, B
can posijtes depend on cooperate effect ofmagnec [oss
and diekctre Joss

This nanocanposite ovs an excellentm jcrovave
ahsomtion propertY( re flection 1os§ RIs<—20 dB) n
9 ~17 GHzwih thinmatch n€ hckness) g ~2 5§ mm
as shovn n Fig€ 9
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Fig. 1 Frequency dependence of relative

complex permeability (a), permittivity

(b) of Nd6Fe91B3 compositions
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Fig. 2 Frequency dependence of reflection loss
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3 (Conclusons

The pemeahi]iy spectra Ochl F¢, B/a-Fe nana
canposites exhihits repxation ¥pe charmceristic n He
0.5 ~ 18 GHz frequency range M icrowvave ahsorptpn
pProbertes of H canposies dePend on coop erate e ffect
ofmagnetc loss and dielectric pss A m minum R, of
—137 dB s observed at]g GHz with an absother thick
ness of | g mm Nc,l F(?4 B/a -Fe nanocanposites are
Pran ;shg microvave apsorhers m (GHz {requency

range
R eferences
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