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Table 1 Experimental materials and property

Composition Purity/% Fiartlcle Impurity concentration, «/%
size/pm
Cr<10, Si<1, RS0,<0.1
=88,
Fe 880 T ¢<01,N=0005, cu<0005
Al =99.0 15~75 Fe<0.17, Si<0.11, Cu<0.01
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Fig.1 XRD patterns of each layer of sintering alloy
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Fig.2 Microstructures of Fe-Al sintering alloy surface (a) and the median (b), and the bottom (c) layers
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Table 2 Vickers-hardness of evch layer of the sintering alloy (MPa)

Area Hardness of the sintering alloy, HV
Surface 9010
Median 10050
Bottom 9650
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Fig.4 Temperature filed of sintering alloy at different time: (a) 65, (b) 8 s, and (c) 10 s
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Laser Ignition Induced Self-propagating Synthesis of Fe-Al Alloy and Numerical
Simulation of Temperature Field in Forming Process

Li Gang, Xu Xinying, Ge Shaocheng
(Liaoning Technical University, Fuxin 123000, China)

Abstract: Fe40AI60 alloy was prepared by laser ignition induced self-propagating high-temperature synthesis. The microstructure and macroscopic
properties of different areas in the sintered alloy were investigated by XRD, microscopic tests and hardness tests. The temperature field of
Fe40AIB0 was simulated by finite element analysis software ANSYS. Contour maps of temperature field and the path map were obtained after
sintering for 10 s. The results show that the main phases of the alloy surface are FeAl and Al,Os, in the median layer are FesAl, FeAl and Al,Os,
while in the bottom layer are FesAl, Al,O3 and Fe. The microstructure of the surface is strip-like, the median cellular, and the bottom fine needle.
The hardness of 10050 MPa occurs in the median layer which is the highest, while that is 9010 MPa in the surface layer, and 9650 MPa in the
bottom layer. The simulation result shows that at 10 s, the temperature of the direct laser sintering surface is up to 1150 K, the median is 894.033 K
and the bottom 820.979 K, which are consistent with the XRD results.

Key words: Fe-Al intermetallic compound; laser ignition induced self-propagating high-temperature synthesis; ANSYS software; temperature field
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