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· 1  OP AlCrFeNiTi�:;�< XRD·¸¹ijkl 

Fig.1  XRD pattern (a) and microstructure (b) of as-cast 

AlCrFeNiTi high entropy alloy 

 

 

 

 

 

 

 

 

 

 

· 2  AlCrFeNiTi;�bVºT=UVWEUXY<cdef 

Fig.2  Hardness change curves of AlCrFeNiTi alloy with 

different heat treatments 
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· 3  AlCrFeNiTi�:;�< DSCef 

Fig.3  DSC curves of AlCrFeNiTi alloy 
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· 4  RST=UVG)� 1 hq AlCrFeNiTi;�<ijkl 

Fig.4  Microstructures of AlCrFeNiTi alloy at different heating temperatures: (a) 400 �, (b) 600 �, (c) 800 �, and (d) 900 � 
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· 5  AlCrFeNiTi;�x�RSUVT=q��¡¢£W 

bVcd 

Fig.5  Content of DR and corresponding hardness of AlCrFeNiTi 

alloy at different heat temperatures 
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· 6  AlCrFeNiTi�:;�Q 800 �GEURSXYq<bVcdefW¡¯<�¡kl 

Fig.6 Hardness change curve and corresponding microstructures of AlCrFeNiTi alloy at heating temperature of 800 � 
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· 7  wxyz��· 

Fig.7  Structure of artificial neural network 
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· 8  AlCrFeNiTi;�T=UVXY-bV BPwxyz¼½¾
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Fig.8  Linear correlation of network for AlCrFeNiTi alloy: 

(a) trained data and (b) predicted data 

 

 

 

 

 

 

 

 

 

 

· 9  AlCrFeNiTi;�T=UVXY-bV BPwxyz 

ÀÁ· 

Fig.9  Comparison of the results of heat treatments-hardness 

network and experiments 
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· 10  T=UVWEUXYZ;�bV<ÂÃÄÅ 

Fig.10  Change of hardness with heating treatments of 

AlCrFeNiTi alloy 
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Thermal Stability of AlCrFeNiTi High Entropy Alloy 

 

Nong Zhisheng, Li Hongyu, Wang Jijie 

(Shenyang Aerospace University, Shenyang 110136, China) 

 

Abstract: In order to explore the thermal stability of AlCrFeNiTi high entropy alloy, the as-cast AlCrFeNiTi high entropy alloy was 

synthesized by the vacuum arc melting under an argon atmosphere, and the hardness change of the alloy in different heat treatments, 

including heating temperature and holding time was evaluated, and then the relationship between the hardness and microstructures of 

AlCrFeNiTi alloy was further discussed. Finally, the network model between heat treatments and hardness of AlCrFeNiTi alloy was built 

by the back propagation artificial neural network (BP-ANN) to predict the hardness of the alloy. The results show that the as-cast 

AlCrFeNiTi high entropy alloy is composed of two body centered cubic structures, and typical dendrite, interdendrite and eutectic 

structure α+β microstructures are observed. Compared with as-cast alloy, the microstructures and content of dendrite of the alloy at 

different heating temperatures (from 400 to 900 °C) and holding time (from 0.5 to 10 h) have no significant changes, and the hardness of 

these heat treated samples are all higher than 4000 MPa (HV), which indicates the AlCrFeNiTi high entropy alloy has a good thermal 

stability. Furthermore, the established BP-ANN between heat treatments and hardness of AlCrFeNiTi alloy shows better precision and 

applicability and can be used to guide the industrial applications. 
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