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Table 1 EDS results of different zones in figure 2
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Figure 3 Densities of the HEAs with different content of Cr
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Effect of Cr Content on Mechanical Properties and Oxidation Resistance
of WMoNbCrTi Hing-Entropy Alloy

HUANG Xingxin, HU Binliang
(Hunan Geely Automobile College, Xiangtan 411201, China)

Abstract: The WMoNbCrTi refractory high entropy alloy, which has excellent mechanical properties, is a promising high
temperature structural material. Laves phases are formed in WMoNbCrTi alloy during the preparing process. The Laves
phases have a significant influence on the mechanical properties and oxidation resistance of WMoNbCrTi alloy. However, the
effect of Cr content on the mechanical properties and high temperature oxidation resistance of WMoNbCrT1 alloy is not yet
clear, which needs to be further studied. In this paper, four kinds of high entropy alloy powders with different Cr contents
were prepared by using W, Nb, Mo, Cr and Ti as raw materials. Refractory WMoNbTiCr HEAs with different Cr content
were prepared by mechanical alloying followed by spark plasma sintering. The effects of chromium content on the phase
composition, microstructure, room temperature mechanical properties and oxidation resistance at 800 ‘C of WMoNbTiCr
HEAs were investigated. As the content of Cr increase, the Vickers hardness, compressive fracture strength, and compressive
strain of the WMoNbTiCr HEAs also increase. The 20W20Mo20Nb20Ti20Cr alloy exhibits the corresponding maximum
values of 9.73 GPa, 2 116 MPa, and 5.1% for the 20Cr alloy, respectively. With the increase of Cr content, the grain size
of WMoNbTICr alloy becomes smaller and smaller. The increasing compressive strain are mainly attributed to the grain
refinement. However, the solid solution strengthening, the Laves phase strengthening, and microstructure refinement resulted
in an increase in the hardness and compressive fracture strength. After oxidation at 800 ‘C for 40 h, porous oxide films were
formed on the surface of four kinds of WMoNbCrT1i high entropy alloys, and the oxide films fall off easily from substrate. The
increase in Cr content has only slightly improves on the oxidation resistance at 800 °C . The results provide essential
experimental data and theoretical guidance for the development of refractory high entropy alloys.
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