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Abstract

The present work is concerned with the formation behavior of anodic oxide films on Al7075 alloy under
a galvanostatic condition in 20 vol.% sulfuric acid solution. The formation behaviour of anodic oxide films

was studied by the analyses of voltage-time curves

and observations of colors, morphologies and thicknesses

of anodic films with anodization time. Hardness of the anodic oxide films was also measured with anodization
time and at different positions in the anodic films. Six different stages were observed with anodiziation time
: barrier layer formation (stage I), pore formation (stage II), growth of porous films (stage III), abnormal
rapid oxide growth (stage IV), growth of non-uniform oxide films (stage V) and breakdown of the thick

oxide films under high anodic voltages (stage VI).

Hardness of the anodic oxide films appeared to decrease

with increasing anodization time and with the position towards the outer surface. This work provides useful
information about the thickness, uniformity, imperfections and hardness distribution of the anodic oxide films

formed on Al7075 alloy in sulfuric acid solution.

Keywords: Anodic Oxide Film, Al Alloy, Anodization, Hardness

FEANE F 9171 UHTOH Gkl 7} ‘E% ] ARE-
A e FEAAsA Y] 5 shdoltt. &
o] FFAtstA e ek A= 19507 H]

[o 2 S A

L ] oS T T o T o [
2
9
>
o
i
2
D)

i
)
1
2
o
_Ns_/
A
rlr
oi?l
2
¥
O
il

T~

*Corresponding author. E-mail : sungmo@kims.re.kr

2
il
@,
>
g ¥
o b £
22
2 o
£ 2 fy
A
2 1z
R oo
oy K
ne

rr
03
i)
oy
ot
o
tlo
2 .
oo
ol
o

2o
filo
A2
o
B
facs
rr
3
i)
IN
=
=L
:‘I}L_"
>,
i+
=3
o
O
§=)
7
=i
o

electrolytic oxidation) ]

Atz ow kst o] AL ¢
FFAsEA e 24, FE, 25, I7HA 2
7HAS, ﬂﬂ’\]ﬂ A B FAHg Tl s
FEFE Ttk 53] FFAS YA 9k
FAE ofz}t Fjute] Aol we 3

)
Uy A 4 2§99 L% 45 2 I

N

N

OE
o r

T

T

el l"‘l

zo

=

O,
mu o
N
o
et
4&

[e
c
I



156

1
o
e
s
%
E
o)

off

3] 47 (2014) 155-161

Table 1. Composition of Al7075 alloy

Elements Zn Mg Cu Si Cr Ti Al
wt.% _gi _%é _;g 0.5 04 Trace Trace Bal.

Fe HA7] wel] el Ak FAEAIE 2 Aol ARSE FFAEsE &S 20 vol.% 2
o] A4S Fvote dAHes T shuolrh duky rtolm, I7PAFEEE 40 mA/em’©] 3L &4 €]
o7 fFAkst Aeja el AojAH vlupA ke & e F -1°CE FAHAY. AFITHFS Agilent
7t= Clsle] yut PAH o] molR L Fo] iy TechnologiesAF2] N5772A A FAYFTF7]IZ o] F
Fr gobd & ovh. 3 I JPAREEES = oo, RxHFoRe Wg v AFo] ARE
ol de] WA o] A FrketH weF ofw QA HIoh Gt 2ASHe R Al EASH B
ol AFEE e o] 7bEW do] A Atolo] ARE A7tste] AFHAULL, FFA4T
tholAl LA E o] jEto] Bl= “burning”@’gel & shA g TJrXéoﬂf\i 245 Atele] Heks f\]ﬁ"ﬂ w2}
ofd 4= ATHY. o]# st “bumning”d IS EF> AY SAst] AY-AI FAE AU FFAEA
o] a7k Aol vehd & el 2 ol e 5 o] FHARLE HAE7HEE °é912 , A
WA o] fo] Jure] A&l sk (2 E slujete] @S Digital Microscope (HIROX KH-
el & =%i%2x A7), ko] Ak A dd 8700)% ol&ste] AFEHUT v2te] HAre wlol
ool BEFE A7 wZolth. FFAks ke A8 Bo|AL AEAE o8t 25¢ FeoR
2 Ak l FRA BAEAT7] A e AFRL 102 &< o ¥ &9 =71E AEsl 546t
=5 g0 stEg g gAde] dss ds] of dojxith.
olHTh Wt TR FEAtE e wE A7
Yol ®gAAk sl AAEe) FIueA FA 3. Za 9 pE
Z0E votslr] flaiM e gt sl
g vute] 7 8l ?L_%Oﬂ g A7t Zesitt ATl s Al7075 58] FFAksE ATkl
a7z Age Al7075 el A e 4R % e vt Y, I A, v 72, 99
AEEEo] FAtst l A Y daiM= A 7 g Ae A wiste] e AFE Fskdnt
Tk Qo0 QAAAY o)t EFEe I st e ¥4 54 dwkdoew a9 13
o] FFAtst Asel tigh i FS FE3] o] FoA 2ol dAMFLE FdstelA] Aojxl dgte] W3t
A ek 9tk 71EoETH HE o vk G Al7075

AN A= 20 vol.% SAFEAA Al7075 ¥} e FFAst Ak e APAETS 271 oF
gl et} QAT 27 —sww SERE

sl gelste] ket el o w2 Al
oA Al =el =g,

2 AFME AFEE Al A 1.5 mm x &
15mm ©] Al7075 A 2A Fo49%S & 134 2
ol FFAks Ao AR AJHE] FHES #200
SiC paperZ A|2}sle] #4000 SiC paper 7FA] <=2}
Aoz AntEdon, dojdeg HAx F 10em’
o] =& WAlo] HES wiiaF ®H 5 HAAClE
A AT

Anodization Voltage / V

0
0 01 02 03 04 05
0 ] 20 30 40 50 60 70 80
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Fig. 1. Voltage-time curves of Al7075 alloy obtained at
40 mA/cm? during anodizing in 20% H,SO,
solution.
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Fig. 2. Slope of voltage-time curves in Fig. 1 as a

function of anodization time.
(a)20min | (b) 30min

(c)36min  (d) 40 min

U e0min

Fig. 3. Photographs of anodized AI7075 alloys with
anodization time at 40 mA/cm? in 20% H,SO,
solution.
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(a) 20 min (b) 30 min

(c) 35 min (d) 40 min

(e) 50 min () 60 min

Fig. 4. Cross-sectional morphologies of uniform thickness region in the anodic oxide films on AI7075 alloy with
anodization time at 40 mA/cm? in 20% H,SO, solution.

100 ym

V '

Fig. 5. Cross-sectional morphologies of non-uniform thickness region in the anodic oxide films on Al7075 alloy with
anodization time at 40 mA/cm? in 20% H,SO, solution.
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Fig. 6. Thickness of anodic oxide films on Al7075 alloy
with anodization time at 40 mA/cm? in 20%
H,SO, solution.
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g. 8. Hardness profiles across the anodic oxide
films from the oxide/alloy interface towards
the outer oxide surface formed on AI7075
alloy at 40 mA/cm? for various durations in 20%
H,SO, solution.
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