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alloy coatings prepared by argon arc cladding

SHI Hai-fang, = HOU Jian-liang,  BAI Yang, LI De-cai, JIN Xin, LI Yi-fan
(College of Materials Science and Engineering, Liaoning Technical University, Fuxin 123000, China)
Abstract: AlCrFeCoNi-x%1.aCl,(x=0,1,2,3 and 4, mass fraction) high entropy alloy coatings were prepared on the surface of Q235
steel using argon arc cladding technology. The effect of LaCl, content on microstructure and properties of the high entropy alloy coatings
was studied. The results show that with the addition of LaCl; and its gradual increase in content, the crystal structure of the high entropy
alloy coatings undergoes significant changes, gradually transforming from a mixture of FCC and BCC phases to a single FCC phase. Adding
an appropriate amount of LaCl; can refine the grain size of the coating, and with further increase in LaCl; content, the grain undergoes
obvious preferential orientation. When the LaCl; content is 2%, the microhardness and wear resistance of the coating reach their
optimum, compared with the AICrFeCoNi coating without LaCl;, the microhardness increases by 70% ( from 270 HVO.1 to
460 HVO. 1), the wear resistance increases by 50% ( the wear amount decreases from 13 mg to 6 mg) , and the main wear mechanism
of the coating is adhesive wear.

Keywords : argon arc cladding; high-entropy alloy coating; LaCl,; property; microstructure
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Fig. 1 XRD patterns of the AlCrFeCoNi-x% LaCl, coatings
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Fig.2 (a) Microstructure and (b) corresponding EDS line scanning results near the fusion zone

between AlCrFeCoNi coating and substrate
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Fig.3 Cross-sectional microstructure of the AlCrFeCoNi-x% LaCl, coatings
(a) AlCrFeCoNi; (b) AlCrFeCoNi-1%1LaCly; (c¢) AlCrFeCoNi-2%1LaCly; (d) AlCrFeCoNi-3%LaCl,; (e) AlCrFeCoNi-4%1LaCl,
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Fig.7 Wear surface morphology of the AlCrFeCoNi-x%LaCl, coatings
(a) AlCrFeCoNi; (b) AlCrFeCoNi-1%1aCl,; (c¢) AlCrFeCoNi-2%1aCl;; (d) AlCrFeCoNi-3%1LaCl,; (e) AlCrFeCoNi-4%1TLaCl,
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Table 1 Chemical compositions of the worn surface of the AICrFeCoNi-x %LaCl, coatings (at%)
Alloy Co Cr Fe Ni Al La Cl C 0
AlCrFeCoNi 16.5 16. 1 29.0 16.3 11.7 0.0 0.0 5.9 4.9
AlCrFeCoNi-1%LaCl; 10.7 11.0 48.0 10.7 4.2 0.0 0.0 8.3 7.1
AlCrFeCoNi-2% LaCl 16.3 16.2 30.7 16.3 11.9 0.0 0.0 4.3 4.3
AlCrFeCoNi-3%LaCl, 8.4 8.3 42.4 8.2 4.1 0.0 0.1 9.9 18.5
AlCrFeCoNi-4%LaCl, 10.0 9.8 36.0 9.7 5.7 0.0 0.0 7.1 21.8
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Fig. 8 EDS mapping scanning analysis of worn surface of the AlCrFeCoNi-4% LaCl; coating
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