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Fig.1 Magnetostrictive properties of (FegiGaig)1-xBx(x=0, 0.06,
0.1, 0.15, 0.20) alloys: (a) saturation magnetostrictive
curve, (b) magnetostrictive curves of the alloys, and

(c) fitting curves of dynamic magnetostrictive coefficient
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Fig.2 XRD patterns of (FesiGaig)1.xBx alloys

F 1 (FessGaw)i«Bx &% XRD H#TER
Table 1 Results of XRD analysis of (Fes1Gaig)1.xBx alloys

X 20110/(9 a/nm 1200/ 1110 (%)

0 44.020 0.29097 14.3
0.06 44.020 0.29104 4.9
0.10 43.940 0.29137 8.4
0.15 43.960 0.29124 14.7
0.20 44.000 0.29122 45.3

200 pm 200 pm

200 pm

3 (F681Galg)1.xBx (XZO,O.OG, 0.1,0.15,0.20)%%%{”‘;2&2}1
Fig.3 Microstructures of the (FesiGaig)14Bx alloys: (a) x=0, (b) x=0.06, (c) x=0.10, (d) x=0.15, and (e) x=0.20
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Table 2 Transverse grain size of (Fes1Gaig)1-xBx alloys (pm)

x=0 x=0.06
857.59 548.27

x=0.10
469.91

x=0.15
400.48

x=0.20
224.96

4 N x=0, 0.10 A4 SEM BB f, £ 3 &XX 2
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Fig.4 SEM images of the (Fes1Gaig)1-xBx alloys: (a) x=0 and
(b) x=0.10
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Table 3 EDS analysis results of the different positions
marked in Fig.4 (at%)
Position Fe Ga B
Zone A 81.48 18.52
Spot B 41.24 58.76
Zone C 81.82 18.18
Spot D 18.29 5.03 76.68

Spot E 77.59 22.41
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Effect of Trace Element B Addition on Magnetostrictive Properties of Feg;Ga;g Alloy

Hao Hongbo®, Wei Zongying®?, Gong Pei?, Qiao Yu', Yao Te', Li Xiao?
(1. State Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization, Baotou Research Institute of Rare
Earths, Baotou 014030, China)
(2. School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: The as-cast alloys (FegiGaig)1-xBx(x=0,0.06,0.10,0.15,0.20) were prepared by vacuum melting method. The microstructure,
morphology and composition of the alloys were characterized by X-ray diffraction, scanning electron microscopy, energy dispersion
spectrum and metallography. The magnetostrictive properties of the alloys were measured by resistance strain gauge method. The results
show that due to the addition of trace element B, the magnetostrictive properties of the alloy are improved, and the maximum saturation
magnetostrictive value 2,=138x107° is reached at x=0.10. The structure of (FegGae)1Bx alloy is mainly o-Fe body center cube. The
addition of B element causes lattice distortion and improves the magnetostrictive properties of the alloy, and the other part is distributed in
the form of B-rich precipitates inside the grain. After the addition of element B, the grains of the alloy change into large columnar crystals,
which are favorable to the magnetostrictive properties of the alloy. Because of the small grain boundaries, the large columnar crystals
reduce the factors hindering the magnetic domain movement, which is favorable to the magnetostrictive properties of the alloy.

Key words: FeGa alloy; B doping; magnetostriction
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