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Hot deformation behavior and hot processing map of high-entropy alloy Fe,Ni, CrAl

Guo Ruihua, Liu Yi, Lyu Xiaoning, Ma Chao, Zhang Fuli, Zhao Peiyi, Wang Yufei
(HBIS Materials Technology Research Institute, Shijiazhuang 052165, China)

Abstract: To address the problem that high-entropy alloy Fe,Ni, CrAl is very susceptible to cracking during the hot working process, thermal
compression experiments were carried out using the Gleeble-3800 thermal simulation testing machine with the strain rates of 0. 001, 0. 01 and
0.1 s™" and the temperatures of 1173, 1273, 1373 and 1473 K. The results show that the rheological stress decreases with the increasing of
deformation temperature under the condition of constant strain rate, and increases with the increasing of strain rate under the condition of
constant deformation temperature. Using the Arrhenius equation combined with relevant material parameters, the constitutive equation of this
high-entropy alloy was constructed and corrected. The results show that the corrected constitutive equation has better prediction accuracy for
Fe,Ni,CrAl high-entropy alloy. Based on the dynamic material model (DMM) theory, the hot processing map of Fe,Ni,CrAl high-entropy
alloy is calculated and its suitable hot processing interval is determined as; the temperature of 1420 K and the strain rate of 0.001 s™".
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Table 1 Chemical compositions of Fe,Ni, CrAl alloy

( %, mass fraction)

Fe Ni Cr Al C Si Mn

36 38 17 9 <0.02 <0.02 <0.01

HET A 1) 4 U0 E) BOR [R) RIS K ATk, IOF
BHREE NN TATEE B @10 mmx 15 mm BB, R
Gleeble3800 FAIALLXIGAIL 1T B e 4 155, A
FEAN R FIAS ] 17 7% 3 32 X6 T Fe, Ni, CrAl 4 42
gavkae e, SR B 1173, 1273 1373 #1I
1473 K, RSN 0.1, 0.01 F10.001 s, #As
e R 50% .,

Kl 1 h %3S Fe,Ni, CrAl S0 6 4 10 & A 21 41,
ZAERIREE A4, i FCC AR BCC AHFE R 4L
i, Hid FCC AN Fe, CrIcZE, BCC HHA B2 #H
M Ni, AlJTE,

B 1 4575 Fe,NiyCrAl A4 YL

Fig. 1  Microstructure of as-cast Fe,Ni, CrAl alloy
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Fig.2 True stress-true strain curves at different strain rates and temperatures
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