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Table 1 The mass and proportion of reactants

Sy Fiklg  Alk/g A R B g
Cr,0, 1417 28.34 cr 28.34
Fe,0, 2847  56.94 Fe 56.94
Tio, 13 17.33 Ti 13
C0,0, 2847  56.94 Co 56.94
NiO 8528  56.85 Al 85.28

Al 195 195
Bt 260
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Fig. 2 Reaction device of self-propagating high-temperature synthesis
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Fig. 3 Failed alloy specimens to form carbides
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Fig. 5 Microstructure of as-cast high-entropy alloy under metallographic microscope at different multiples
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Fig. 6 Microstructure of hot rolled high-entropy alloy under metallographic microscope at different multiples
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Fig. 7 XRD diffraction image of as-cast high-entropy alloy
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Fig. 8 Microstructure and energy spectrum of as-cast high-entropy alloy in grayish-white region
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Fig. 9 Microstructure and energy spectrum of as-cast high-entropy alloy in gray region
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Table 2 Element composition of high-entropy alloy in white Table 3 Element composition of high-entropy alloy in gray region
JLH it 53 0% JEF 53 8U% JLH J 535U % RT3 EU%
Al 15.53 28.04 Al 2.23 4.37
Ti 2.29 2.33 Ti 3.49 3.86
Cr 6.48 6.07 Cr 47.01 47.88
Fe 18.35 16.00 Fe 27.49 26.07
Co 12.35 10.21 Co 7.44 6.69
Ni 45.01 37.35 Ni 12.34 11.13
S 100.00 iR 100.00
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Preparation of High-Entropy Alloy Blocks by Self-Propagating High-
Temperature Synthesis and Characterization of Solidification Structure

FENG Shan, WANG Yu-han
(School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, Inner Mongolia, China)

Abstract:

The high entropy alloy was prepared by self-propagating high temperature synthesis (SHS) with chromium
sesquioxide, iron sesquioxide, cobalt sesquioxide, nickel oxide, titanium dioxide powder and aluminum
powder as raw materials. After determining the weight ratio of the reactants, the mixture is evenly mixed
and ignited with magnesium strips. Meanwhile, the aluminum thermal reaction begins immediately, and
the reaction quickly produces the desired material by its own continuous heat release. The microstructure
difference between the as-cast high-entropy alloy and the hot-rolled alloy was characterized. At the same
time, the voids in the as-cast alloy were eliminated after the alloy was hot-rolled. The results demonstrate that
the sheet texture appears in the high-entropy alloy after heat deformation, so the hot rolled alloys own bigger
grain size than as-cast alloys. Moreover, the article discusses the characteristics of SHS technology in practical
application and studies the microstructure of the alloy and the proportion of element components. As a new
preparation method, the preparation of high-entropy alloy by self-propagating high-temperature synthesis
technology provides a theoretical basis for the subsequent preparation of high-performance materials.
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high-entropy alloy; self-propagating high-temperature synthesis; hot rolling; structure
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