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Table 1 Design values and ICP results of the alloys (v/%)

Samples Fe Ga R
rocar U0 e mm
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Fig.1 XRD patterns of FegsGai7 and FegsGai7Ro6 alloys
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Fig.2 Enlarged XRD patterns of FegsGai7Ro.6 alloys: (a) R=Ce, (b) R=Tb, and (c) R=Dy
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Table 2 Position and intensity of XRD diffraction peak and
lattice parameter for the A, phases in alloys

Samples (110) (200) (211) a/nm
20/(9 1% 20/(9 1% 26/(9 1%

FegsGa;;  43.99 100 63.60 7.7 80.71 14.8 0.2913

FegsGai7Ceos 44.32 100 64.11 7.4 8143 7.0 0.2899

FegsGai7Thos 44.12 100 64.00 34.3 81.18 12.1 0.2907

FegsGai7Dyos 44.12 100 64.03 41.0 81.09 14.3 0.2903
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Fig.3 SEM images of FegsGai7Ceos (2), FessGairDyos (d) alloys and EDS spectrum (b, c, e, f) of the marked regions 1 (b),
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Table 3 EDS analysis of FegsGai7Ros (R=Ce, Dy) alloys
in Fig.3 (at%)

Samples Micro-regions Fe Ga R
Fes:GauCese 1 86.04 1365 0.31
2 43.33 26.87 29.80
FessGaiDyos 3 83.61 16.05 0.33
4 60.46 29.51 10.03
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Fig.4 Magnetostriction of alloys vs applied magnetic field
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Microstructure and Magnetostriction of Feg;Ga;7R6(R=Ce, Th, Dy) Alloys

Yao Zhanquan', Tian Xiao?, Hao Hongbo®, Zhang Guangrui®, Wu Shuangxia®, Jiang Liping®, Zhao Zenggi®
(1. Inner Mongolia Agricultural University, Hohhot 010018, China)
(2. Inner Mongolia Key Laboratory for Physics and Chemistry of Functional Materials,
Inner Mongolia Normal University, Huhhot 010022, China)
(3. Baotou Research Institute of Rare Earths, Baotou 014030, China)

Abstract: In order to improve magnetostrictive properties of the polycrystalline Fe-Ga alloys, rare earth elements Ce, Thb and Dy were
doped into Fe-Ga alloys. The microstructures and magnetostrictions of FegsGai; and FegsGaizRos (R=Ce, Th, Dy) alloys were studied. The
results indicate that FegsGas7 alloy consists of a single Fe(Ga) solid solution phase with bcc structure. However, the FegsGaizRos (R=Ce, Th,
Dy) alloys are composed of the Fe(Ga) solid solution phase and a small amount of R.Fe;; secondary phase. The magnetostriction
coefficients of the FegsGai7Ros (R=Ce, Th, Dy) alloys are significantly larger than that of the FegsGai; alloy. The improvement degree of
magnetostrictive properties of Fe-Ga alloy varies with different rare earth elements doped into the alloy. The magnetostriction coefficient of
FegsGai7Ceos alloy (206x10°) is larger than that of the FegsGayThos (165>x10°) and FegsGaizDyos (161>10°°) at the magnetic field of 557
kA/m.

Key words: magnetostriction; Fe-Ga alloy; rare earth doping; preferred orientation
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