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ABSTRACT: In order to study the mechanical property and corrosion resistance of AlCoCrFeNi,
cutectic high—entropy alloy (EHEA) under different processing parameters, the AlCoCrFeNiy,
powder was processed by selective laser melting (SLM). Firstly, under the protection of high
purity argon gas, the AICoCrFeNi., powder was processed in a long linear reciprocating scanning
mode with a 90° scanning path rotation between layers. Furthermore, specimens with different
properties were prepared by adjusting the laser volume energy density (VED). The scanning

electron microscope (SEM) and the transmission electron microscope (TEM) were used to de-
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tect the microscopic characteristics of specimens. Thereby, the microstructure and the element

distribution of the specimens were analyzed. Accordingly, mechanical properties of the specimens

were tested by the digital microhardness tester and the universal tensile tester. Simultaneously,

the corrosion resistance of the specimens were analyzed by comparing test results of the open—cir-

cuit potential and the polarization curve. Experimental results showed that the specimen has the

optimal mechanical property when VED is 160J/mm®, while the specimen has best corrosion re—
sistance when VED is 180 J/mm?’. It indicated that the EHEA specimen processed by the pro-

posed method has excellent mechanical properties and corrosion resistance. With the increase of

VED, the surface hardness gradually decreases while the tensile strength and corrosion resistance

gradually increase.
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% T 5 5%
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Ni RE RE
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Tab.2 Processing parameters of SLM-processed

specimen

BowTh®/ A, A 2R/ REEE/
W (mm-+s™")  F/mm mm (Jemm™)
216 900 0.1 0.03 80
270 900 0.1 0.03 100
324 900 0.1 0.03 120
378 900 0.1 0.03 140
405 900 0.1 0.03 150
432 900 0.1 0.03 160
486 900 0.1 0.03 180
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Fig. 9 Effects of different VEDs on qualities of processed specimens
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Tab.3 Processing parameters and designation of

electrochemical corrosion test specimens
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Fig. 13 Equivalent test circuit
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Tab.4 Results of electrochemical impedance spectra fitting

A R/ (Q-cm®*)  C./(pF+cm™) na Ra/(Q+cm?) n R/ (Q+cm?)
1 7.978 8.305 0.821 0.637 0.878 0.421E+5
11E 12.330 7.637 0.845 631.800 0.535 1.075E+4
44 9.910 1.966 0.834 0.355 0.811 8.033E+5
41F 12.910 20.250 0.871 237.900 1.000 2.506E+5
6 i 9.660 12.150 0.904 24.940 0.836 4.234E+5
61F 8.534 5.512 0.892 43.110 0.726 1.703E+6
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Tab.5 Results of polarization curves fitting

REE En/V Low/ (A-cm™) E./V
140 —0.236 6.24E—7 0.231
1iE —0.242 83.2E-7 0.118
440 —0.231 6.21E~7 0.330
41F —0.236 8.58E—7 0.332
6 —0.238 10.89E—7 0.411
61 —0.240 8.13E-7 0.467
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