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Property of AICrCoFeNiMoTi, ;sSi, ,s High—entropy Alloy
Coating Tool Prepared by Laser Cladding
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(1. Department of Mechanical Engineering, Taiyuan Institute of Technology, Taiyuan 030008; 2. State Key
Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083)

Abstract: AlCrCoFeNiMoTiy. 75 Sio. s high—entropy alloy coated cutting tools was prepared by laser cladding.
The microstructure, hardness, friction and wear properties of the AlICrCoFeNiMoTi,, ;5 Siy. 25 high—entropy al-
loy coatings prepared by laser rapid solidification and annealing treatment at 1 000 C were studied. The ma-
chinability of the high—speed-steel tools and high—entropy alloy coated tools was compared. Results show that
the main alloy structure of the coating is a body centered cubic (BCC) and the coating performs high tempera-

ture stability. The high—entropy coated cutting tool is characterized by higher hardness, lower friction coeffi-

cient, better chip breaker, and better surface finish of the machined materials.
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Table 1 Composition of coated material/(molar ratio)

Element Al Cr Co Fe Ni Mo Ti Si

Content 1 1 1 1 1 1 0.75 0.25
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Fig. 1 High—-entropy alloy coated cutting tools prepared
by laser cladding
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Fig. 2 Surface microstructure of high—entropy alloy coat-
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Fig. 3 Cross—section microstructure of high—entropy alloy coating before and after annealing
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Fig. 4 XRD results of high-entropy alloy coating before

and after annealing treatment
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Fig. 5 SEM morphologies of high —entropy alloy coating
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Table 2 Surface hardness of high - entropy alloy coating

before and after annealing

Coatings Hardness/HV, Average/HV, ,
Before 529 549 582 553
annealing
Alter 386 403 435 408
annealing

2.5 TNNEMEEERMEEE

FEF AT 50 N, ¥ 3 100 r/min, IR &M T,
b A 5 3 e A B S A R 0 L I R A s 45
PERE . ANE 6 FE 7 Bis. s G R —
B A SRR T HA B S A 3. 9 N,

0.5
04r
Q
= 03r
[}
38
£ 02}
2
=
0.1F —=— High-entropy alloy coated tools
—e— High-speed-steel tools
1 1 1 I 1
0 10 20 30
Time /s

Vel 6 3t 3 g 9 ) L R o i )2 0 R R TR RS e
5] 56 &

Fig. 6 Relationship between friction coefficient and time
of the high — speed — steel tools and high - entropy alloy

coated tools
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Fig. 7 Relationship between friction and time of the high—

speed —steel tools and high—entropy alloy coated tools
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Pl 8 3 e A e A 4 U2 T B A R 2R TR 25

Fig. 8 Surface morphologies of the materials machined by the high—speed—steel tools and high—entropy alloy coated tools
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