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[ABSTRACT] The high surface roughness of selective laser melting GH4169 alloy is a challenge that need to be
resolved in its application. To replace the traditional acid based electrolyte, choline chloride-ethylene glycol system (Deep
eutectic solvent, DES) was used for electrochemical polish GH4169 alloy fabricated by selective laser melting. In order to
explore the ethanol addition effect on the electrochemical polishing behavior of the alloy, surface morphology, roughness,
glossiness, wetting angle and electrochemical properties before and after electrochemical polishing have been investigated.
The result indicates that the surface quality of the specimens after electrochemical polishing has been significantly
improved. Among them, when the molar ratio of choline chloride : ethylene glycol : ethanol is of 1 : 1.9 : 0.1, and the
processing parameters are of temperature 60 °C, time 30 min, voltage 3 V, magneton rotation speed 240 r/min and electrode
spacing 13 mm, the surface of the specimen shows much more smooth and bright, and the roughness R, is (0.403+0.010)
pum, and the glossiness is (357.9+2.2) GU. The wetting angle and electrochemical properties have also verified that the

* BEMB: MEAKRFAEL T EWH (52271108 ) 5 BTl A AR EIE A BT H (21ZR1445100 ) 5 B S PERE LT #Riibs R T REE AR A5
FPUBIH (20DZ2255500 ) 5 P42 SRR ER A A PR m S =P AL 2 H ( NIN-HTL-2022-02 ),

20244655678 5 1200] - it BlE A 71



‘_‘i.‘ »
E{%tﬁi RESEARCH

surface of the sample after electrochemical polishing is more beneficial to corrosion resistance. Meanwhile, the mechanism

of the alloy electrochemical polishing in choline chloride-ethylene glycol system has also been discussed.

Keywords: Superalloy; Selective laser melting (SLM); Electrochemical polishing; Surface roughness; Surface glossiness
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Fig.1 Surface morphologies of the specimen before electrochemical polishing
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Fig.2 Effect of ethanol addition on surface morphologies of specimens after electrochemical polishing
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Table 3 Equivalent circuit parameters of the impedance spectrum before and after electrochemical polishing
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Fig.7 Effect of ethanol addition on the electrochemical polishing behavior of the nickel-based metal
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