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g | TE®| 72 wA% | soups | 4w | 44
we Cco) | THE3 (Mw) (%) (g/mb) (cP)
B-72, 40 | EMA3 105,000 ] 115 -
100% ; E cop. , pellets .
NAD-10 | 40 | IBMA® | 130000 0 085 500

PARALOID® A EAE i

(3) AFAFA

3ol H&3 o= QAT Agdor uRA ZYA 7FLd
Electra-CoatE AAdte] Adsr). Algd Aze FAAEL Add
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(Xylene), 2B @Relr]d 15 (Styrene Butadiene Rubber), %34l

3D F GAE FE 9 dF A7} WA AR Hol & A Fo £ A= AGR).
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o &kel, 2006. 8. p.19

33) FEHRE: A7t fdsAE 258 AR G fre] YHERE f=ed dd=

5‘|l: Q=

[ B
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o

34) Ethylene-methyl Acrylate Methacrylic.
35) Iso-Butyl-Metha-Acryate.
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X 15> WF4 AlE A -3 AxA] Hz
=274 & &4 LH—?‘?*é_ T —
A5 Ag A Ay =
L 26.50 25.92 -0.58
= A A a 2.17 10.54 837
b 2.16 21.55 19.39
L 27.88 27.70 -0.18
MCC a 2.42 5.04 2.62
b 1.90 5.03 313
L 28.27 29.28 1.01
MC % a 2.38 6.96 438
b 2.13 11.14 9.01
L 28.26 25.96 -2.30
MC gu+g a 2.33 5.64 331
b 147 5.31 3.34
L 28.39 20.83 -756
MC &% a 1.47 4.46 2.99
b 163 442 2.79
L 2851 2877 0.26
MCC+MC a 1.29 452 3.23
b 1.24 5.10 3.86
L 27.66 17.29 -10.37
B-72 a 2.36 6.38 4.02
b 2.00 6.86 4.86
L 27.16 17.19 -9.97
NAD-10 a 1.84 6.69 4.85
b 1.90 754 5.64
L 27.38 1957 -7.81
Electra-Coat a 2.40 5.37 2.97
b 1.93 4.02 2.09
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A Study on Weathering Test of The Surface Coating
Materials to Prevent Corrosion of iron
Modern Cultural Heritage

Kim, Mi-hyun

Department of Cultural Properies
The Graduate School
Gyeongju University

(Supervised by Professor An, Byong Chan)

(Abstract)

Many of steel cultural assets from the iron age and onward to the modemn
age are 1n damaged conditions. Qutdoor steel cultural assets, in particular, are
severely corroded compared to their indoor counterparts. The difference in
environmental exposure is what makes selecting methods and materials for
restoration of outdoor steel cultural assets so difficult. Even if a material is
tested and selected, it's difficult to know with certainty how that material
would fare against outdoor elements. Furthermore, the most commonly used
protection coating materials for steel cultural assets applications do not
necessarily mean they are suited for all conditions.

This paper describes testing of surface protection coating materials for
Steam Locomotive at Jangdan Station on Gyeongeui Line , which is Korea's
registered cultural asset no.78. An explosion during the Korean War damaged
the steam locomotive, literally halting it in its tracks in an area that would
later become part of the demilitarized zone between the two Koreas. The
locomotive had been left deserted for more than fifty years when Research
Institute of Industrial Science & Technology (RIST), under a cultural asset
protection program run jointly by Cultural Heritage Administration of Korea
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and POSCO, imtiated a project to restore it. Various analyses and
investigations found the steam locomotive to be in stable conditions, but plans
to utilize the locomotive in an open outdoor exhibition after the restoration
meant that selection of a highly weathering coating material was crucial to
protect the locomotive from the elements. Various materials were then tested
to find the most suitable protective coating material for the locomotive.

Various coating materials were applied to samples and then analyzed for
their weathering properties. Important criteria in the protective coating
material selection process were minimal harm to the locomotive’s exterior,
sufficient water—resistance, and strong weathering.

Exterior panels from the locomotive itself and debris salvaged from the
area were used as test samples, which were cut to 4cm by 4cm pieces and
then cleaned to prep for application of coating materials. Three different types
of coating materials (wax, acrylic resin, and gum resin) were selected for the
testing. MCC (a wax compound consisting of carnauba wax, bees wax, damar
resin, turpentine oil, and lavender oil) and microcrystalline wax (normal and
high temperature compounds) were tested for the wax group, Paraloid B-72
and Paraloid NAD-10 for the acrylic resin group, and Electra-Coat {(an
industrial insulator and protectant) for the rubber resin group.

A xenon-arc accelerated weathering tester was used to reproduce realistic
outdoor conditions for the coating materials, along with test conditions that
satisfy outdoor metal/coating weathering testing specifications. The samples
were exposed to light whose wavelength 1s closets to that of sunlight in
day-to—night cycles to mumic light- and moisture-induced weathering. In
addition, variable temperature conditions were utilized to further promote
weathering.

Test results clearly showed that exposing untreated metal to outdoor
conditions would quickly result in corrosion, validating the need for protective
coating of the locomotive’s exterior. All coating materials tested degraded
under outdoor environment conditions; however, the wax group performed
better than acrylic resin and rubber resin groups in terms of gloss, color, and
stability. Specifically, microcrystalline wax proved to be approximately twice
as weathering as MCC. Ergo, the testing concluded microcrystalline wax as
the most suitable protective coating material for the locomotive. In addition,

the fact that the surface exposed to the xenon arc light and the surface that
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wasn’t degraded differently indicates sunlight (infrared) and moisture as the
two main causes of was coating breakdown. This then implies that protecting
the coating from exposure to direct sunlight and rain in its field application
would prolong the life of the wax coating and consequently protect the
locomotive better and lower ancillary maintenance costs.

The testing described in this paper looked nto changes in protective
coating materials as they are exposed to simulated and accelerated weather
conditions and offers data that can be utilized in selecting protective coating

materials for conservation of outdoor steel cultural assets.
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