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Fig.2 SEM images of FeSiAl alloy hollow microspheres prepared by self-reactive quenching technique without (a~c)
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absorbents of different thicknesses
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Table 2 Microwave absorption properties of FeSiAl alloy prepared by mechanical alloying method""!
Thickness/ Minimum Corresponding Effective absorption frequency Effective absorption
mm reflectivity/dB frequency/GHz band below —10 dB/GHz bandwidth/GHz
2 -11.2 4.0 3.73~4.80 1.1
3 -16.7 2.6 2.40~3.31 0.9
4 -23.0 1.9 1.61~2.27 0.7
5 -31.0 1.5 1.3~1.8 0.5

# 3 N KNO; 7 B KR EIEEH & B FeSiAl 2= /DRI ER B IR K 11 48

Table 3 Microwave absorption properties of FeSiAl hollow microspheres prepared by self-reactive quenching technique

after adding KNO;

Thickness/ Minimum Corresponding Effective absorption frequency Effective absorption
mm reflectivity/dB frequency/GHz band below —10 dB/GHz bandwidth/GHz
-12.5 12.8 11.2~14.8 3.6
4 -14.0 9.0 7.2~10.6 3.4
-22.1 7.0 5.1~8.4 3.3
3 2:5 'I,/t\' [7] Feng Yongbao, Tang Chuanming, Qiu Tai. Materials Science
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WAt &y 5.1~8.4 GHz, #5551k 3.3 GHz.
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Microstructure Control of FeSiAl Magnetically Soft Alloy Hollow Microspheres
and Their Microwave Absorption Properties at Low Frequency

Wang Jianjiang', Cai Xudong?, Wen Jinhua', Xu Baocai'
(1. Engineering University of the Army, Shijiazhuang 050003, China)
(2. 63983 Troops, Wuxi 214035, China)

Abstract: In order to obtain absorbents with light weight, low frequency and high efficiency, FeSiAl magnetically soft alloy hollow
microspheres were prepared by self-reactive quenching technique based on Fe+Si+Al and Fe+Si+Al+KNO; reactive systems. Effect of
KNO; on their density, morphology, phase and microwave absorption properties in the low frequency band was studied by SEM, XRD and
vector network analyzer. The results show that chemical reactions cannot happen without KNO;. In addition, the quenched products
consist of spherical particles, near-spherical particles, irregular particles and lamellar particles. The phase components are Fe, Si, Al and
FeooSip.1. FeSiAl alloys are not formed and thus hardly any microwave absorption properties occur. After adding KNOs, the quenched
products consist mainly of hollow microspheres with uniform particle size distribution. The phases are composed of Fe;SigsAlys,
Fe;Sig7Alps, FepoSip1 and Fe. FeSiAl alloys are obtained. The minimum reflectivity of the absorbent sample at 5 mm thickness is —22.1
dB, and the corresponding frequency is 7.0 GHz. The effective absorption frequency band below —10 dB is 5.1~8.4 GHz, with a bandwidth
of 3.3 GHz. The high heat-releasing and large amounts of gas from the decomposition of KNO; increase the reaction temperature. In
addition, the target products are obtained and then melted. Moreover, both the spherical rate and the hollow rate improve. These are the
reasons for the obvious improvement in microwave absorption properties at low frequency. Compared with the flake FeSiAl magnetically
soft alloy prepared by mechanical alloying method, the FeSiAl hollow microspheres prepared by the self-reactive quenching technique
have a broader absorption frequency band at low frequency and a density reduction of 38%. So the new absorbent effectively achieves the
characteristics of “thin, broad, light and strong” at low frequency.

Key words: KNO;; magnetically soft alloy; FeSiAl; hollow microsphere; microwave absorption at low frequency; self-reactive quenching

technique
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