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High temperature deformation behavior of carbon-containing 

FeCoCrNiMn high entropy alloy  

Jianbo Lia∗, Bo Gaoa, Shan Tangb** , Bin Liuc, Yong Liuc , YiTao Wanga, Jiawen Wangc 

 (aSchool of Materials Science and Engineering, Chongqing University, Chongqing 400044, 

P.R.China; bState Key Laboratory of Structural Analysis for Industrial Equipment, 

Department of Engineering Mechanics, Dalian University of Technology, Dalian, 116023, 

P.R.China;  cState Key Laboratory of Powder Metallurgy, Central South University, 

Changsha 410083, P.R. China) 

Abstract: High temperature compressive deformation behaviors of a carbon-containing 

FeCoCrNiMn high entropy alloy (HEA) was investigated at temperatures ranging from 700℃ to 

1000℃, and strain rates from 0.001s-1 to 1s-1. The microstructure mainly consists of fcc solid 

solution. The data obtained from the flow curves was employed to develop the constitutive 

equation, and the apparent activation energy (Q) was determined to be 385.43kJ mol-1. The size of 

the dynamically recrystallized grains decreased with the increasing value of Zener-Hollomon (Z) 

parameter. At high Z condition, dislocation cross slip can act as the main deformation mechanism. 

At intermediate Z condition, dislocation cross slip accompanied by discontinuous dynamic 

recrystallization (dDRX) becomes the main deformation mechanisms. At low Z condition, 

continuous dynamic recrystallization (cDRX) becomes the dominant softening mechanism. Nano 

carbides can be precipitated at intermediate Z and low Z condition, which prevent grain from 
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