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Characteristics Evaluation of Thin Films Formed on Mg-Al Alloy
in Various Chemical Conversion Solution Conditions

Jeong-Il Kimt - Seok-Ki Jang* - Seong—Jong Kim#*

Abstract : The chemical conversion film formed on magnesium alloy was investigated by

using the colloidal silica with some parameters such as solution pH, temperature,
solution conditions, and treatment time. Moreover, the solutions consisted of colloidal
silica, titanium sulfate, and cobalt ions were used for the colloidal silica film to having
a good corrosion resistance and adhesion properties. It was thought that the film at 298
K was made with combination of Si-O. The quantity of film formed at high temperature
such as 333 K and 353 K is smaller than dissolved quantity during chemical conversion
treatment. Adding CoSOs to the colloidal silica solution enhanced the adhesion force
between the silica film and magnesium substrate. The optimum conditions for the
chemical conversion treatment solution were pH 2, 90 s treatment, and 298 K.

Key words : Chemical conversion treatment(3d32]), Mg-Al alloy(®t2vl&-L20F &),
Colloidal silica film(E&elg A#7F 79), Anti-corrosion property (W21543).

LM B
IS 483 3 b 9 Uss 2
MAES T QOB 4Bt FUE S
YA AL B Aol mg sl 9@ 4
2% Wy 7k vk e skg # o
I BES WAl B WEe] EWA
G7b BFAAE 1 EHAY PHOE FE

Ao 3l A7 A 5A] o] 43517
I ¢Fny §F 53 22 ZUAEEA
A 5043 ol AFEE gk 28y 97 5
ARFANME SE9E2F §5d #Ag FAHdM =2
£ WA e AGAGY. 671 AE
(Cr®oll 3k FAE B a5, At
F A$e 20039E THEH

I
AN do]
AlZrglo] ApFar AtdelME 20079 TERH

1=

T AJAN(E 2 G A AA L FER), E-mail : kimji@mail.mmu.ac.kr, Tel : 061)240-7088

*

EEA B A T R Eat F
I e A B S - B

(98)



TFE gAY £ 2HAA wladig

A FAARY, 1898 Crte
AHESAl e AF e AP ool
AF7t 288 F2Ut HYTCY. AEHe A
B FE] AV FEHANEE o 7

Bl AA A A dete F
A3 drie Ao 2HE RFo] AAHJST. T
§I/\P°ﬂ/‘1l‘ iy ‘a‘“é’.‘

HREa

’y?
=3
joM
@
=
B
N ®
-1
T

e Cr+6°ﬂ EH?‘L
ﬂ%xﬂ 71551_ #A o] Watal T 9.

B JPodEe COr'te ArLsx 9= | 3=
(Non-Cr) 3eje] stAxlg 2
o] obA o] &9 g A}o]
59 ZEg gEo 7
shdx= =u A e
x%aq A]-Q.-g].
A=
2 4125
< 2 d¥9Y
”PlLﬂ‘er a=l
FE H3E BAA FHI] A8 ¥
nAE gA4x8 29 24, pH, 2% 17
AAg A17he] GEFel tiste] A7

N
==

E

K3

©

& ok
oW M

E}_‘N—Oh}m

0:

%l
oo

ool o.“;‘,

o DL ooX

ot

fjo

Qoo Ay d T
2 o 1 oy do

r]r
et
o
P
1)
o
=2

=4
ofl.
g_h‘
[
2
o
iy
rg
4
2,
>

A %
il
.l

m}&
fﬂ
2
>
=3

I-N
Y
jo =~

£

A
) A
91Dl st HH

B
)
lo

N
Mg
re
-
ot
2 N
o

R
AZ

1
It
oX,

Rl

N
)
o2 8 O

=135

2. Aleley

ok

B Agd AHEE AEREE mlOdlg-
rEd AZI91ID(AL © 8.996. Zn : 0.603, Mn :
0.2635, Si : 0.02137, Fe ; 0.00187, Cu :
0.00113, Ni : 0.00035, Be : 0.0014, CI'
0.00187 Mg : Bal, mass%) A @#Ho|t}. o] 3
AAEE AFHELE 1 em™BE mEANFZ, N
Al FReR mEgg s FoonE wolH
2000714 Amtst & oM B ZFHFE AR
o g3t EZ o) 9% #4353 AnE
298K 2xolA 5 2 <t 2 mass % HNOs &
& ellA dAlstdth a8l N8 A
TAANESE 10~20 nm Si0O2 #A79) A= 7}
200 mMe Z=Zeolg A#)7H(Nissan
Chemical Industries, Ltd., Snowed)dl 4.2

= e
&2l

pRoly $TA0l 949 weel 54 %o %

mM Ti(SO4s)2. 1.8 mM CoSOs ¥ 4.2 mM
CoH4(COOH): solth. I8 o] £99] pHe
HNOQOsol &3 28 =43ttt o]} o] &3}
Ay F SHFE AFEFeH, AFEH 9o ¥
AR A ek 353 KollA 58 59 7
ZaHTE. olgA AT gge] RA5HL
0.1 M NaCl ¥ 0.1M NazSO4 €9 = 298 K
o] £ZoA el &AelE(Potentiostat) ¥4
AR Q] FFET FHL ZA s FrHE
. o] Ar1EEA A" FA4E A8 N1FE A

= 2 WEE /952 A5 (Ag/AeCDH WF
(Pt) A5<€ AHgatslth. ol FAMEE(Scan

rate)¥ 1 mV/s2 Ao
FHog mists] st AFUE7 | mA/cm
e AAE 4E wasyn. =3 A9t
Axel mw At gAY B FolM o
A= A3k 2L Slerh EBE pHO Wste we
M AEs ojgA Wkl THete 2
A3tel 227} dAe) AAAE FH3YD A
B A9 ZAolE A71GEE 9% dAolEL
PRl s gEsE AR 3
(ZEECOM)E AH&-3tgith. olw 17bxghe 50

Fed A% 7

5747

V Z2l3 pH 23494E 245 dEYelE A}
Satath. =% 34 dAEE 200M2 s,

-100~100 mVE 10 mV 7t39 7go = J¥w
o ALTORH 2 AT EAjshe A U2
o AFE AT T AFE R

7t @E&dqx%  Z=god  487HColloidal
silica)ol f4tej€(Titanium sulfate)S A7}
g gom sigith T B AFe A
o B Faob A9 goolAM AE RE o)L
st BFES P 929 AT AU E L)
A3 FT-IR (Fourier Transform Infrared
Spectrophometer)S  Abgste]  EA st
FT-IR &4 4X =2+ GALACTIC Industries
o] FTS-175CE AHg-&tgich L3 AR oo
ek 3 54L& FARAET A (SEM),
AEAN7I(EDX) Z8l2 HM73sty whior B
et At

iz

(99)



100 4L - 347 - A4

thee FYAA See) £F9 Fe H
o Aol olF F23 AES 3 JOEE o
2 ol wajol we) Y4Y 1 vty 4
!
55— T T T N TR
F . l" ,
o 4 _(D Only polishing i @
g @ Only activation '
% 3 | ® CcH+T i @_""' "
Z 7T @ s+t : _.=,_|H T
= .| ® sk HEN N
22 @ s+oeT ®"’I T
8 [ @ S+CHK+T 1y /
51r H R ECORE
il 1
0 N y) Chadd _LI‘A/JA' 1
-1.7 -1.6 -1.5 -1.4 -1.3 -1.2

Potential, £/ V vs. Ag/AgCl

Fig. 1 Effects of solution condition for anodic
polarization curves during chemical conversion
treatment. The anodic polarization experiment
carried out at 298 K, pH 2 in 0.1M
NaClH0.1M Na,SO,
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Fig. 2 Result of the peeling test after chemical
conversion treatment without CoSO;,
in the basic solution
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Fig. 3 Effects of conversion solution pH on Zeta
potential of silica particles. The conversion
solution consisted of colloidal silica and
colloidal silica + Ti(SOj):
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Fig. 4 Effect of immersion time in the basic
chemical conversion solution on specimen surface
morphology. (a) 60 s, (b) 90 s, (¢) 300 s
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conversion treatment at various temperatures.
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Fig. 10 Effects of pH for anodic polarization
curves during chemical conversion treatment

Fig. 11 Surface morphology and spectrum of the
specimen after the basic chemical conversion
treatment
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Table 1 Component analysis by EDX for chemical
conversion treated specimen (mass %)

0O Si Mg Al 7n
Total 78.64 | 256 | 17.07| 1.64 | 0.09
White Part | 91.07 | 3.56 | 4.82 | 0.54 -
Crack Part | 70.79 | 1.70 | 23.75 | 3.33 -
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