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Abstract 

A new multi-principle element alloy system, CrCoNiMox, is designed by adding Mo in FCC CrCoNi 

alloy to improve the strength and wear resistance. The addition of Mo causes severe lattice distortion 

of the alloys and promotes the formation of intermetallic phases. With the increase of Mo content, 

the hardness and compressive yield strength of the CrCoNiMox alloys increase obviously from 244 

HV and 518 MPa to 656 HV and 1973 MPa, respectively, whereas the plasticity decreases because 

the intermetallic compounds are hard but brittle. As a result of the competition between the solid 

solution strengthening of Mo and the embrittlement of the intermetallic compounds, the fracture 

toughness of the alloys firstly increases and then decreases with the Mo content. The wear resistance 

of the alloys is significantly increased with the Mo content and shows a slight increase when the x 

exceeds 0.5, because the wear mechanism of the alloys is changed from abrasive wear to adhesive 

wear and brittle fracture gradually. This study provides a new insight for the design of high strength 

and wear resistant alloys for engineering applications. 
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