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Fig.1 XRD patterns of Fe,..CrMnAl,Cu high entropy alloys (a)

and their magnification (b)
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B2 Fer.CrMnAlCu Hilfi &4 SEM
Fig.2 SEM images of Fe>..CrMnAl.Cu high entropy alloys: (a) x =1.3, (b) x =1.4, (c¢) x =1.5, (d) x =1.6, and (e) x =1.7
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Fig.3 EDS maps of Feo.;CrMnAl;.7Cu high entropy alloy
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Fig.4 TEM analyses of dendrites of Feo.4sCrMnAlisCu high entropy alloy: (a) bright field image, (b) high resolution image of box position

in Fig.4a, (c) SAED pattern of position A in Fig.4b, and (d) SAED pattern of position B in Fig.4b
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Table 2 Chemical composition of FepsCrMnAli6Cu high

entropy alloy by EDSin Fig.4b
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Fig.6 Microhardness of Fe>..CrMnAl.Cu high entropy alloys
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Fig.7  Coefficient of friction of Fe»..CrMnAlL:Cu high entropy

alloys at room temperature
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Table3 Coefficient of friction and wear rate of FexxCrMnAIxCu
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Fig.8 Wear marks (al-el) and three-dimensional morphologies (a2-e2) of Fe,.,CrMnAl.Cu high entropy alloys: (al-a2) x=1.3,

(b1-b2) x=1.4, (c1-¢2) x=1.5, (d1-d2) x=1.6, and (el-€2) x=1.7
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Fig.9 SEM images (a-e) and XRD patterns (f) of wear marks of Fe>..CrMnAl,Cu high entropy alloys: (a) x =1.3, (b) x =1.4, (¢) x=1.5,

(d) x=1.6, and (e) x=1.7
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Microstructure and Properties of FexCrMnAIxCu High Entropy Alloy

Ma Kai'?, Zhang Huagian'?, Zhang Wei?, Feng Li"2, Zhao Yanchun'?
(1. School of Materials Science and Technology, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)
(3. CNNC Nuclear Power Operation and Management Co., Ltd, Haiyan 314300, China)

Abstract: Fe and Al were used as joint variables for fine tuning, and the effects of the common changes of Fe and Al on the phase structure,
microstructure, compression properties, hardness and friction properties of Fe»..CrMnAl.Cu(x=1.3, 1.4, 1.5, 1.6, 1.7) high entropy alloy
were analyzed. The results show that the interdendrite and dendrite structure of Fe,..CrMnAlCu high entropy alloy are composed of bec
phase, and the ordered bce FeAl phase is precipitated inside the dendrite, and the content of precipitates increases slightly with the decrease
in Fe content and the increase in Al content. The hardness of Fe>..CrMnAl:Cu high entropy alloy keeps increasing. When x=1.6, the
comprehensive performance of high entropy alloy reaches the best, with the yield strength of 1205.43 MPa, the compressive strength of
1431.52 MPa and the deformation rate of 9.06%.

Key words: high entropy alloy; organizational structure; precipitate; mechanical property
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