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A Study on the Machining Characteristics of the Electropolishing of Aluminum
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E. S. Lee (Mechanical Eng. Dept., INHA Univ.)

ABSTRACT

Electropolishing is the controlled electrochemical removal of surface metal, resuiting in a brilliant appearance and
improved properties. Sometimes described as "reverse plating," the process has a leveling effect, which produces smoothness
and increased reflectivity. Unlike conventional mechanical finishing systems, the electropolishing does not smear, bend,
stress or fracture the crystalline metal surface to achieve smoothness. Instead, electropolishing removes metal from the
surface producing a unidirectional pattern that is stress-free, microscopically smooth and often highly reflective. In addition,
improved corrosion resistance and passivity are achieved on many ferrous and some non-ferrous alloys. Pure aluminium does
not electropolish well, if at all, but most other alloys of aluminum electropolish excellently.

Therefore, the aim of this study is to determine the characteristics of electropolishing aluminium alloy in term of current
density, machining time, temperature, electrode gap and workpiece surface measurement
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Fig. 1. The principle of electropolishing
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(a) The schematic of experiment
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Fig. 2. The experimental setup
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Table 1 Chemical composition of Al 1050 (%)

S
ymbolr G Fe Cu Mn Mg Zn Ti Al

Chemical

comf:/ﬁ)“ion 025 040 005 005 005 005 003 995

Table 2. Experimental conditions

Power supply 50V, 50A DC

Workpiece Al 1050

(anode) 2 cm x 2 cm (t=0.5 mm)
Phosporic acid 90%

Electrolyte Cromic acid, to saturation
Distilled water, as requried

Electrode (cathode) Cu

Jig Stainless steel

Surface roughness Form Talysurf

tester

Surface Kan Scope 3.0

measurement

Metallographic HITACHI S-4200

measurement
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Fig. 4 Relationship between surface roughness and current
density
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Fig. 5 Relationship between surface roughness and
polishing time
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Fig. 6 Relationship between surface roughness and
electrolyte temperature
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Fig. 7 Relationship between surface roughness and
electrode gap
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Fig. 8 Relationship between surface roughness of before
and after electropolishing
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