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Abstract

In this study, we developed plasma electrolytic oxidation (PEO) process for aluminum 7075 alloy to improve
the corrosion and mechanical properties. The electrolyte consists of potassium hydroxide and sodium silicate.
Additionally, sodium stannate was added into the electrolyte to investigate its effect on PEO film formation.
Titanium was used as the counter electrode. Plasma generation voltage reduced from 300V to 150 V by
adding 4 g/L of sodium stannate. The thin oxide films were observed by SEM(Scanning Electron Microscopy)/
EDS (Energy Dispersive Spectroscopy) for quantitative and qualitative analyses. XRD (X-ray diffraction) and
XRF (X-ray Fluorescences) analyses were also carried out to identify oxide layer on aluminum 7075 surface.
Vicker’s hardness test was performed on the PEO-treated aluminum 7075 surface.
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Fig 1. Scheme of PEO experiement and a picture of
plasma arc on aluminum 7075

Table 1. List of experiment conditions of PEO process

Condition | o b | VW | ning
1 250 10
2 250 30
3 No additive 300 10
4 300 20
5 300 30
6 250 10
7 250 30
8 aﬁd%t/il\je 300 10
9 300 20
10 300 30
11 4 /L additive 200 30

A7Fe ) 10~30802 FYsiich AT 7+ A
2= 10 cmZ A3t

Asjd A4S 98] 6gL KOH (Alfa aesar
99%), 3 g/L Na,SiO;-9H,0 (Sigma Aldrich, 98%)
£ D.. water (Deionized Water) o z}7} &3|A]A
A dE FHlst. H7FAE  Na,SnO;:3H,0
(Sigma Aldrich, 95%)& A3t em, Hd 0 ~
4glL o] &= 7] Azt dafj Ao F7fatd.
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TE ARSI e, ol B8l Al 4 Al
= Y H4as3) siainh
O Aaf|rtst 42 79 Plasma ¥ o}=27} &
A A WA £ o2 Mo 2xE

AR DEuE 7075 $HES OES 4 7&4 Si 0.08,
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Fig 2. XRD patterns of conducted PEO process
without additive (Enlarged 2 theta = 62~70°)

olgo wel 200 Vel @l FAA 30% FA]A
7 A¥S St

=

a9 2& A el JIHAE FUT kA &2 =
ZAGE 1~5 Ad x=7) olAe] ATl mE
XRD #A4S 33 A3o|t}h. =2 Intensity <
ZH= 38.47°, 44.73°, 65.13°, 78.22°9] peak= 4F
ulE AH#89-2837)0.8 RE 79 AN #AF

H At} o]9]o] Minor peak £°] T #ZHU=
o, s #Esy] 8] 62~70°¢] J9S I =
218k}, 67.3° peak & 250 V A Ql7F A4
= AlZbel BAIRle]l AAHA] ko), 300V A
3t 17} ZAAME 67.3° peak ©] AEHJOH,
ol RI7F AlZko] FIHEe| uwiet o=
Intensity 7} 5713 2122 Hlt} o] 67.3° peak
2 AlLO; (JCPDS #47-1308) 2] ARz 32l%
o} E3h, FA] AE%E U2 Minor peak 52 AlLO;
9] 53} Phaseol| 7191t AHo= AGFHH, F9
ALO; phase= 0-Al203, y-A1203 7} E5tH o] &=
Ao 2 AFEHETH11].

a9 32 #A7HAS Fxe] w2 PEO Al o
g XRD &4 A¥olth. H7HA|7F 57 PEO Al
HEN = o2 Peakoll zo]7F Atk A 7HA
£ 94 &2 AlF9}, 2¢/L ¢ Sodium stannate 3
THIE F7FsE Al A = ALO; (JCPDS #47-1308)
o] A&EHSH, 4¢/LL 9] Sodium stannate 37}
S F71s dalde] A 26.61° 33.89° SolA
SnO, (JCPDS #41-1445) 2 w9 FEgielA] 423
T AAT 4 g/l 9] HHA FEoIME HAEE Peak
intensity 7} 48] 72 F U= HE2] Intensity
C’]E]'. el 0]—1412]-, A1203 = 'ZT‘—JC—"— Peak© = Zi]%%
45~50°, 67.3° 9] 7} Peak®] 917} dUiHoz 7+
AstAY glofzl RS 1T = QddleH, o= §
dE Abste o] F8 PRl F7HAIY v=
7t 2g/L 7HA = ALO; 7t 8 ERE FAHEL,

[ J [ J
@ Al #89-2837
W Al,0, #47-1308
A SnO, #41-1445
72}
: a . .
g | &
E 1 ‘ A A “A
WY
I Wit W ¥
ml =

20 30 40 50 60 70 80
2 theta

Fig 3. XRD patterns of conducted PEO process with
additive concentration
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Fig 4. SEM/EDS images of (a) 2 g/L additive (b) 4 g/L additive

Table 2. XRF results of experiments

1 2 3 4 5 6 7 8 9 10 11
ALO; 90.77 90.65 89.21 90.61 89.25 89.69 87.85 85.86 86.81 87.04 21.20
SiO, 2.79 3.39 3.07 2.24 3.01 3.27 4.14 4.81 4.97 4.72 9.39
ZnO 2.68 2.69 324 3.20 3.30 2.97 3.21 3.85 4.03 3.90 10.80

MgO 2.31 2.10 2.34 2.33 2.18

2.36 2.29 2.29 1.05 1.12 2.23

SnO, 0.00 0.00 0.00 0.00 0.00

0.50 0.69 1.28 1.32 1.16 43.99

CuO 0.74 0.76 0.89 0.84 0.93

0.83 0.90 1.07 1.13 1.06 2.73

Cr,04 0.13 0.13 0.14 0.15 0.15

0.14 0.13 0.19 0.19 0.18 0.21

Fe,0; 0.09 0.08 0.10 0.10 0.08

0.09 0.10 0.12 0.09 0.09 0.22

Na,O 0.00 0.00 0.00 0.00 0.37

0.00 0.04 0.00 0.00 0.00 8.05

Etc 0.48 0.20 1.01 0.51 0.74

0.15 0.65 0.52 0.40 0.74 1.19
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Fig 5. Vicker's hardness test of various PEO
experiments
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