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Fig. 1 SEM image of ball-milled powders
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Fig. 2 XRD patterns of ball-milled powders with various Ti

contents
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Table 1 Lattice constant and average grain size

X Lattice constant/A Grain size/nm
0 2.8640 117.60
0.33 2.8730 108.20
0.66 2.8776 104.20
1 2.8671 91.60
2.3 BFLEH
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Table 2 Hybridization table of each atom

%7 g3 A Iy F Iy, Hj_t'ﬁl\%é& H 1,=8, Ig=6. i Element o Rﬁ m/A ey
LN GATD T AN (1 SEYA o
D(ny)=2R5(1)- Blgn, Al 4 1.1900 2.5296
n N
D(ng) =2R*(1)- plgny (3) Fe 8 1.1180 3.5950
= Ti 10 1.2702 2.5520
|AD| =|D(n) - D(n)| !
Rx3 AFET GEHTLEW
Table 3 Electron structure of various Ti content
D ‘AD‘ 1%
x alA Bond I, D(n)/A D (n)/A Ny > AD/A = 0
ne D(ny)
A 8 2.4803 2.5197 0.3796
0 2.8640 3.5589 0.0393 0.0156
B 6 2.8640 2.9034 0.0871
A 8 2.4881 2.5197 0.3815
0.33 2.8730 3.5744 0.0316 0.0125
B 6 2.8730 2.9046 0.0871
A 8 2.4921 2.5199 0.3832
0.66 2.8776 3.5894 0.0278 0.0110
B 6 2.8776 2.9054 0.0873
A 8 2.4830 2.5204 0.3847
1 2.8671 3.6060 0.0374 0.0148
B 6 2.8671 2.9045 0.0881
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Fig. 3 Real part (a) and imaginary part (b) of complex permittivity and real part (c) and imaginary part (d) of complex permeability

of powders with various Ti contents
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Fig. 4 Reflection losses of FeSiAlTi powders (d=1.5 mm)
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Electronic structure and absorption properties of
F9858i9.6 (All_xTix) 5.4 alloy pOWder
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2. National Engineering Research Center of Electromagnetic Radiation Control Materials,
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Abstract: FegsSig ¢ (Al Ti,)s 4 alloy powders were prepared by mechanical alloying with various Ti contents instead of
Al atoms in FeSiAl alloy. The electronic structure evolutions of four kinds of alloy powders were calculated with the
empirical electron theory of solids and molecules. The morphology, phase and electromagnetic parameters of powders
were tested, and the electromagnetic wave reflection losses were calculated. The results show that the addition of Ti can
refine the grain and increase the number of covalent electrons in the (111) direction, and the ideal absorbing performance
among the four powders can be gotten when the Ti content is 0.66.

Key words: FeSiAlTi alloy; EET theory; electromagnetic parameter; reflection loss; mechanical alloying
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