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Improvement of Anti-Corrosion Characteristics for Light Metal in Surface Modification with Sulfuric
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Abstract: Surface modification is a technology to form a new surface layer and overcome the intrinsic properties of the base
material by applying thermal energy or stress onto the surface of the material. The purpose of this technique is to achieve an-
ti-corrosion, beautiful appearance, wear resistance, insulation and conductance for base materials. Surface modification techniques
may include plating, chemical conversion treatment, painting, lining and surface hardening. Among which, a surface mod-
ification process using electrolytes has been investigated for a long time in connection with research on its industrial
application. The technology is highly favoured by various fields because it provides not only high productivity and cost reduc-
tion opportunities, but also application availability for components with complex geometry. In this study, an electrochemical ex-
periment was performed on the surface of 5083-O Al alloy to determine an optimal electrolyte temperature, which produces
surface with excellent corrosion resistance under marine environment than the initial surface. The experiment result, the modi-
fied surface presented a significantly lower corrosion current density with increasing electrolyte temperature, except for 5 C of
electrolyte temperature at which premature pores was created.
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Table 1: Experimental conditions for surface modification and chemical composition of Al alloy with solution temperature

Components(wt.%) Si Fe Cu Mn Mg Cr Zn Ti Al
0.40 0.15 0.18 0.18 6.42 0.12 0.04 0.01 Bal.
Electro-polishing Ethanol : 70 % Perchloric acid = 4:1(Vol), 25 V, 5 C, 3 min
Ist, 2nd ) ) ) ) .
. ) 10 vol.% Sulfuric acid, 20 mA/cm~, 40 min, 5, 10, 15, 20 C
surface modification
Etching 6 wt.% Phosphoric acid(85 %) + 1.8 wt.% Chromic acid, 0 V, 60 C, 30 min
Cleaning Acetone, DI water
Electrochemical Reference & counter electrode : Ag/AgCl, platinum
experiment Anodic polarization, Tafel analysis
gAY oY a3 A A39H A3=(2015.3) 224



Figure 1: FE-SEM morphologies after surface modification

with solution temperature
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Figure 2: Surface analysis after surface modification with sol-

ution temperature
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(a) Element peak analysis

(b) Chemical composition analysis
Element 57T 10 C 15 C 20 C
Weight(%) | Atomic(%) | Weight(%) | Atomic(%) | Weight(%) | Atomic(%) | Weight(%) | Atomic(%)
O K 49.65 62.85 47.08 60.45 49.27 62.53 48.65 61.88
Mg K 1.35 1.12 1.38 1.17 1.24 1.03 1.26 1.06
Al K 42.88 32.17 44.46 33.85 42.82 32.22 44.07 33.24
S K 6.12 3.86 7.07 4.53 6.67 422 6.02 3.82
Totals 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Figure 3: EDS analysis after surface modification with solution temperature
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