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ABSTRACT: The work aims to improve surface hardness and wear resistance of titanium alloy by studying microstructure and
properties of AIB,CoCrNiTi(x=0,0.5,1) high-entropy alloy. The AIB,CoCrNiTi high-entropy alloy coatings were prepared on
the surface of TC4 titanium alloys by laser cladding. The effect of B content (atomic percentage) on coating morphology, micro-
structure and composition of the high-entropy alloy coating were studiedwith scanning electron microscopy (SEM), X-ray dif-
fractometer (XRD) and electron probe micro-analyzer (EPMA), respectively. In addition, hardness and wear resistance of the

coatings were studied with vickers hardness tester and friction-wear test. The high-entropy alloy coatings and the substrate had

Wi B 2017-01-11; &ITHHA: 2017-03-03

Received: 2017-01-11; Revised: 2017-03-03

TEEEIN: Fib (1990—), &, MEARTE, TRARLFT @ BALERBEBEALEETLSMHHE,

Biography: LI Han(1990—), Female, Master, Research focus: surface modification bylaser and preparation of metal base composite materials.
BIAEE: K4-F (1964—), B, i+, Hi&, TLHAT@: 2EMHAR@HELARNE, £2EALSMHHE. & XM EM L,
Corresponding author: ZHANG Wei-ping(1964—), Male, Doctor, Professor, Research focus: surface modification bylaser, preparation of metal
base composite materials and surface machining by electric spark.



Fact Holl

A A R TOCIE AIB,CoCrNITI B& 405 4 4 51 e - 227 -

good overall bonding morphology. The AlICoCrNiTi high-entropy alloy coatings without Bwere mainly composed of BCC

phase and (Co,Ni)Ti, phase. With the addition of B, grains of the coatingswere refined, BCC phase content increased while

(Co,Ni)Ti, phase content decreased. Moreover, TiB, hard phase formedin-situ in the cladding layer and increased with the addi-

tion of B. The hardness and wear resistance were proportional to B content. The AIB;CoCrNiTi high-entropy alloy coatings ex-

hibited the highest average microhardness of up to 814HV, and it also showed excellent wear resistance, which was 7 times of

that of the AICoCrNiTi high-entropy alloy coatings without B. The increase of B content contributes to improvement of tribo-

logical propertiesof the A1B,CoCrNiTi high-entropy alloy coatings, which effectively enhance the hardness and wear resistance

of titanium alloy surface.
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Fig.1 XRD patterns of the AIB,CoCrNiTi high-entropy alloy
coatings
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Fig.2 SEM images of the AIB,CoCrNiTi high-entropy alloy coatings
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at%

x Zone Al Co Cr Ni Ti B
A 2340 2129 519 2338 26.75 0

0
17.13 1041 26.29 1091 35.26 0
20.10 2228 525 2276 29.18 0.43
0.5 1592 1097 24.62 1193 3497 1.59

21.59 22,61 453 2433 2694
16.19 11.22 23.73 11.39 3747

B
A
B
C 0.04 0.16 099 021 3547 63.13
A
B
C 0.04 0.18 089 022 3492 63.75
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Fig.3 Microhardness of the AIB,CoCrNiTi high-entropy alloy
coatings
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