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Table 1 Laser remelting process parameters

i EORYIRIW SEBEE /MM HEE (mm-st)

1 500 4 20
2 1000 4 20
3 1500 4 20
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Fig. 1 XRD patterns of CoCrFeMnNi high—entropy alloys at different

laser powers
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Fig. 2 Microstructures of remelted layers of CoCrFeMnNi high entropy alloy under different powers
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Fig. 3 Vickers hardness gradient for each power
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Fig. 4 Friction coefficient versus time curves
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Fig. 5 Images of the average friction coefficient and wear of remelted

layers at different laser powers



20234 E108/8E 725

s A ﬁ '- ‘i
IS Founorw [T =

El6pT A5 CoCrreMnNiE S MM ER
BEEZRERENSEMEG . $55CoCrFeMnNiZE &
SEREAGFTCAENED, EARKARR, BiR
B ANERIER ., 500 W, 1 000 WEIAZERFZIRE
X FEESCoCrreMnNISEE S EIRIRE T HEMN

=, BROCERE, BERNEREERE, 1000 WE
BEEBERZRIFEERIFAIMEMRE. 1 500 WEIA
EERFEREISEERR, R TEDIEE
RITRR A R B B R 9 R KLY iR IR SR E 1T HLEI 2
451 e

(b) 500 W

2.5 TMifEMmEsEDHT
7?3fgﬁl%ﬁﬁiiﬁﬁiﬁﬁﬁ)ﬁCoCrFeMnNif%_ﬁ*jA

E1£3.5wt. % NaClia R P AR LE, BRI LS

#HIEk2, WET. F2F7R, %?‘(CoCrFeMan.—_‘lﬁA

@EF%?EEE{S‘Z (Ecorr) N EFI’:/S_T/EEEE:/)IKL’E ( corr) 7JJ
J$9-450 mV. 8.52 pA/cm?; 500 WEIEEHN B E IR
. EEIREREEN-301 mV, 3.21 pA/lcm?, 1000 W
10— Sow
— 1000 W
— 1500 W
0.5
El}!)
=
-0.5

B g o LG s A —'3 2 -
AL Y (A - em?)
K7 ZAFPRROCER S GG b £ #
Fig. 7 Polarization curves of high entropy alloys after surface remelting by

different power lasers
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Table 2 Electrochemical parameters measured by dynamic
potential polarization of high entropy alloys after laser
remelting at different powers

BOCHIFRIW R E g /MVsce  FUBRALA R E L,/ (LA -cm™)

S -450 8.52
500 -301 3.21
1000 -280 1.69

1500 -320 5.82
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Fig. 6 Frictional wear morphology of high entropies alloy remelting surface under different laser powers
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Fig. 8 Electrochemical corrosion morphologies of remelted surface under different laser powers
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Study on Structure and Corrosion Resistance Properties of CoCrFeMnNi
High-Entropy Alloy by Laser Surface Remelting

CHEN Jing-run’, L1 Ke', WANG Yi-fei*, LU Yan-di’, XU Bo?, ZHANG Yan', ZHANG Jing"
(1. Metallurgy and Materials Engineering, Jiangsu University of Science and Technology, Zhangjiagang 215600, Jiangsu, China; 2. Suzhou
Institute of Technology, Jiangsu University of Science and Technology, Zhangjiagang 215600, Jiangsu, China)

Abstract:

The surface remelting treatment of CoCrFeMnNi high-entropy alloy was carried out by using different laser output
powers to study the influence of laser power parameters on the phase structure, microstructure and corrosion
resistance of the alloy. The results showed that the remelting zone, heat-affected zone and matrix parts appeared
on the surface of the alloy after laser remelting, and the depth of the remelting zone increased significantly with
the increase of laser power. The phase structure of CoCrFeMnNi high-entropy alloy was FCC phase without phase
transformation after laser treatment with different power. The laser surface remelting treatment improved the
hardness and wear resistance of the remelted layer due to the effect of fine grain strengthening and solute retention.
The average friction coefficient and wear amount of the 1 000 W remelted layer were the smallest, 0.099 and
1.27x10° mm?®, respectively, with the best wear resistance. The electrochemical corrosion results show that the
corrosion resistance of CoCrFeMnNi high-entropy alloy does not change with the single increase of laser power,
and the self-corrosion potential and self-corrosion current density of the remelted layer are divided into -280 mV
and 1.69 pA/em™ when the laser output power is 1 000 W, with the best corrosion resistance ability.
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high entropy alloy; laser surface remelting; microstructure; corrosion resistance
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