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Fig.1 Hysteresis loops of Fe and Fe—Ga
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Table 1 Lattice parameter and magnetic properties of Fe and Fe—Ga alloys

kil MEER/A HAOMALERE o/(Amkg') W M/Amkg") HiEiS,H/(kAm™)

Fe 2.8660 219.6 0.4503 0.4503
FeuGais 2.8955 184.7 0.2634 0.2658
FenGayy 2.9042 1817 0.5142 0.4813
FenGay 2.9080 174.7 2.2090 03522
FexGay 29131 1723 0.4460 0.7774
FexGay 2.9162 154.3 2.0870 0.3522
Fe:sGays 29181 130.0 1.5490 0.7410
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Table 2 Mean magnetic moment per atom and density of
Fe-Ga alloys

MR CFHIEF A e Fe 5 FRAE e EE/(tm™)

FeuGa,s 1.92 : 2,29 799717
FeyGayy 1.89 2.30 8.0152
Fen,Gays 1.82 2.23 8.027 5
FeuGays 1.80 2.23 8.0327
FernGaz 1.62 2.05 8.064 6
Fe;sGas 1.38 1.94 8.1214
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versus Ga concentration for Fe-Ga alloys
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Effect of Ga Atom on Magnetic Moment of Fe—Ga Alloys

HAN Zhiyong, ZHANG Maocai, GAO Xuexu, ZHOU Shouzeng

State Key Laboratory for New Advanced Metal Materials, University of Science and Technology Beijing, Beijing 100083, China

ABSTRACT The effect of Ga atom on the mean magnetic moment per atom of Fe-Ga alloys was discussed. It
was found that Fe—Ga alloys exhibit a markedly different behavior from simple magnetic dilution. With the decrease
in mean moment per atom, the moment-per-iron atom increases with the substitution of Ga atom and decreases when
the content of Ga atom is larger than 17%.
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3-D thermo-mechanical coupled FEM simulation of continuous hot rolling process
of 60SiMnA spring steel bars and rods

Al Jiahe'?, GAO Huiju**, ZHAO Tongchun®, XIE Xishan®, LIU Yu’

1) Department of Materials Science and Engineering, Tsinghua University, Beijing 100084, China

2) Materials Science and Engineering School, University of Science and Technology Beijing, Beijing 100083, China
3) Department of Powder Metallurgy, Advanced Technology & Materials Co. Ltd, Beijing 100081, China

4) Iron & Steel Technological Center, Liaoning Special Steel (Group) Co. Ltd, Dalian 116031, China

ABSTRACT The 3-D thermo-mechanical coupled elasto-plastic finite element method (FEM) was used for the
simulation of the two-pass continuous hot rolling process of 60SiMnA spring steel bars and rods using MARC/Auto-
Forge3.1 software. The simulated results visualize the metal flow and the dynamic evolutions of the strain, stress
and temperature during the continuous hot rolling, especially inside the work-piece. It is shown that the non-uniform
distributions of the strain, stress and temperature on the longitudinal and transverse sections are a distinct character-
istic of the continuous hot rolling, which can be used as basic data for improving the tool design, predicting and con-
trolling the microstructural evolution of a bar and rod.

KEY WORDS 60Si2MnA spring steel; bar; rod; elasto-plastic FEM; thermo-mechanical coupled; metal flow



