Journal of Conservation Science
Vol. 21, pp 41-48(2007)
Printed in the Republic of Korea

27| 92 20| NET= =N 2AI0
e ol

Study on the Resistance for Atmospheric Corrosion of
Conventional Epoxy Resins applied to the
Restoration of Iron Relics

Sangjin Lee | Jeongsoon Kwon * | Byeongjik Nam * | Byungchan Ahn *

Institute of the Cultural Assets, Gyeongju University, Gyeongju 780-210. Korea
* Department of cultural Assets, Graduate School, Gyeongju University, Gyeongju 780-210. Korea

Corresponding Author : sjlee @kyongju.ac.kr

b

= £ dfelre @X 2] f2e] B0 dskEoz AMET e 5% A8 oA £A)(Araldite
rapid, Araldite AW 106, Araldite SV 427, Devcon, CDKE Agislo] 2= zjejdl a1 &7] §E9] B4l
b % shbel Eol digt Wide 2ARIIE. 47 oIZA] A L& Aol et detA Yzt W=
Z& A QisleH, B3] 4009 70T AtolellA] s o] dojubs Ag Flatint, Uvell =EA XA o%
Al pAE BE Y] Aol F Zog wskEQct AURAL] He-= mE AFHS MAHAE7} 2u|vhe R A
o] M3} okBlgleh, ol FAl oA AR e £ gigh BY HEZS Araldite rapid) AW 106)DeveorySV
42T)CDK] AR Ve, oIEA] 2215 UVl mEAl7] 39 PSR Anks o BE ZAasig o), SV
4270] 71 QAR A o= yEhyirt,

SHO L F7) 8, Y, oNFA A, 2=, A, T, HEY

ABSTRACT The resistance for atmospheric corrosion of the conventional 5 epoxy resins (Araldite rapid, Araldite
AW 106, Araldite SV 427, Devcon, and CDK), those were used to restoration of the iron relics, were investigated in
this study. Temperature, UV light, and water were chosen for the factors of the atmospheric corrosion. The drastic
voluminous changes of the epoxy resins were found at the temperature range between 40°c and 70°c After UV expo-
sure, the colors of the epoxy resins were severely changed. In case of the indoor exposure the chroma value(Ag) of
the resins were less than 2, which showed a little changes of the colors. The result of the water contact angle test was
Araldite rapid>AW 106>Devcon>SV 427>CDK. Although the contact angles of the resins were reduced by UV
exposure, SV 427 was stable comparatively.
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Figure, 1. Photograph of the epoxy resins 2 Korea)s Z313tt .5
Table 1 Properties of the epoxy resins
. before mixing fter mixing
mixing . .
Resins Chemical composition (weight) viscosity density oH olor viscosity density
(cPs) (o/or) (cPs) (g/or)
Resin Bisphenol A 20,000~
100 ' 1.17 6 none
Araldite (part A epoxy resin 60,000 25,000~ 116
rapid Hardener ) 25,000~ pale 65,000 ’
100 i 1.16 11
(part B) Polyamine 65,000 yelow
Resins Bisphenol A
(AW 106) y no 100 50,000 1.17 6 milky
Araidite W 106 Poly.amln'cxd, 1
AW 106  Hardener Allphatlc. 80 35.000 0.92 12 pale 45,000 05
Hv 953y ~ Poyresn : : yellow
Polyamine
Resins Bisphenol A
100 - 1.1 7 none
Devcon (part A epoxy resin o 8,000~ 116
5-Minute  Harde TAP | 10,000 ’
croener A 100 - 113 95 ¢
(part B)  (2,4,6 trisphenol) yellow
Resil Bisphenol A
P SSIZSR) eISp resin 100 N - - brown
CDK 520 — == oY - -
r ! )
amine - - -
P32 Y 100 oy
Resin Bisphenol A
1 60 10
Areldite  (SV 427-2)  epoxy resin o 0.6 aray _ 0.60
SV 427  Hardener Formulated dark :

100 0.60 1"
(HV 427-1)  dliphatic amine brown
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Figure, 2. The shrinkage/expansion results of the adhesives and
restoration materials.

Table 2, Size deformation of the adhesives and restoration materials
depending on temperature

deformation
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Table 3. National Bureau of Standard(NBS) Unit of U. S.

; AE evaluation
ePory 1S (20-150°C: ymimC) 005 a0
Araldite rapid 108 0.5~1.5 slight
Araldite AW 106 148 1.5~3.0 noticeable
Devcon 132 3.0~6.0 appreciable
CDK 68.4 6.0~12.0 much
Araldite SV 427 126 above 12.0 very much
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Table 4. Varigtion of chroma valueslbeiore and after UV exposure)

. Before UV exposure After UV exposure
Epoxy resins AE
L a b AL Aa Ab

Araldite rapid 43.09 -0.87 2.91 -13.82 4.64 4.56 15.27
Araldite AW 106 43.71 -2.85 6.80 -2.51 2.27 10.01 10.56
Devcon 43.78 -5.36 18.59 -12.46 10.81 -13.07 21.04
CDK-520 58.15 15.54 32.98 -7.52 -3.99 -156.87 18.00
Araldite SV 427 51.20 8.71 11.16 -3.28 -3.20 6.47 7.92

Table 5. Variation of chroma values{before and after Outdoor exposure}

. Before outdoor exposure After outdoor exposure
Epoxy resing AE
L a b AL Aa Ab
Ar:\dite rapid 43,54 -0.88 3.25 -5.44 2.15 8.61 10.40
Araldite AW 106 50.57 -3.28 9.90 -3.45 1.74 3.03 4.91
Devcon 48.51 -4.63 20.45 -5.52 5.16 0.95 7.61
CDK-520 57.66 15.87 33.29 -1.78 -0.98 -2.75 3.41
Avraldite SV 427 51.46 8.46 10.79 -3.10 0.57 5.98 6.75

Table 6. Variation of chroma values{before and after Indoor exposure)

Before indoor exposure After indoor exposure

) AE
Epoxy resis L a b AL Aa Ab
Avraldite rapid 49.89 -0.82 2.10 -1.53 -0.12 0.78 1.72
Araldite AW 106 44 .89 -3.33 6.75 -0.07 0.65 -1.22 1.38
Devcon 41.00 -3.96 16.74 0.37 0.05 -1.35 1.40
CDK-520 58.45 15.44 3257 -0.57 -0.33 -1.27 1.43
Areldite SV 427 51.82 8.63 10.69 -1.59 0.61 0.10 1.70
UV ZATable 4)o)M= Araldite SV 4272] 22K A o] WA (surface tension) W A+ AR AHA;
B) Fol 7.922 559 o) ZA] 44| FollA] AAFe] s} go| FHof o8 uehdt} #° Az guskele]
7} 71 #Hgjon, AAOZ Deveon(AE=21.04), oAl B 1le] EHAEy wxg BAVL 9lct, ol
CDK(AE=18), 187 Araldite rapid(4E=15.27)2] A g 3lo] AaTAE wAe) EUAEE s, A, WA,
Aol dAEH Helle A& 4 4 A Aoz 719 AAZEE Ao o] ForgTl %jHHH‘Ml 9
(Table 5)914 CDK(AE=3.41)7} XA} Wzl 714 °J ol diFe] BEFEE n, IA|, WA AW
Aol AURATable 6)olAE BE AJ3T A olasid o] 2oz viehd 4= 9
ZHAE) FFo] onitoz A3} At A2 e

it
Ys=rst YLCOSf)

oA7IA, yuh ol ol 2t o7} HEelet. A
Az EHO) HEAE Bhgol 5 o] ol W BE AEE 07<0<90°Y wh= How, 90°<p<180°
o YE2e Egsel vehic, WA o0 W A o v 2K 9Tk, 5). o] A1 o, Alle)
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Table 7. Surface contact angle of the resins depending on the exposing conditions

Arzldite rapid AW 106 Devcon CDK SV 427
raw material 69.9 68.9 67.5 56.9 58.6
uv 38.9 24.8 41.3 28,7 50.9
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