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Abstract - In this study, four types of heavy-duty coating system used for steel bridges since the 2000°s were evaluated for
deterioration life. To simulate the harsh corrosive environment, the accelerated corrosion test was conducted, subjecting the
specimens under cycles of salt spray, wetting, and drying. Circular defects of various diameters (1 mm, 3 mm, and 5 mm) were
introduced to the coatings as initial deterioration, and the deterioration rates were determined, considering area ratios of 0.03 %,
0.1 %, 0.3 %, 1 %, and 3 %. Data collected suggest a sigmoid growth curve model for the deterioration rate. Finally, the deter-
ioration life for each type of coating system were evaluated in accordance with the detailed guidelines for safety and main-
tenance. The deterioration lifes of surface degree assesment and durability performance assessment were estimated in 8.8 to 9.4
years and 7.3 to 8.1 years with corrosion category C5.
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Table 2. Coating system of specimens

2.1 A AlZ

H Lol A 7FZ 140 mm, A2 150 mm, 7] 10 mm
2 7FE35F KS D 3503 9yt 228 o+l 739l SS275
BAE A&t Y. = A AFF2 Table 29} o] =+

Coating layer : :
Srevioal | (St se Film thickness
Ist 2nd 3rd 4th Sth )
) Inorganic zinc | Mist coat | High solid epoxy Fluorocarbon Fluorocarbon
F series | Fluorocarbon 225
75 100 25 25
. Inorganic zinc | Mist coat ‘ High solid epoxy Urethane Urethane
U series Urethane 255
75 100 40 40
. . Inorganic zinc | Mist coat ‘ High solid epoxy Polysiloxane Polysiloxane
P series | Polysiloxane 235
75 100 30 30
. ) Inorganic zinc | Mist coat ‘ High solid epoxy | Ceramic urethane | Ceramic urethane
C series Ceramic 250
75 100 40 35
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Fig. 1. Dimension of tested specimen and coating defects
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Table 3. Accelerated corrosion conditions depending on ISO

11997-1
Step Process Time (hr)
1 Salt-spray 5 % NaCl, 30 °C 0.5
2 Wet 95 % R.H., 30 °C 1.5
3 Hot dry 20 % R.H., 50 °C 2
4 Warm dry 20 % R.H., 30 °C 2

FAe- fE- AU - g9

A% 7JA] & %71, 0, 500, 700, 900, 1,100, 1,300, 1,500,
1,800, 2,100, 2,400, 2,700 cycle 3(0.3 %, 1 %, 3 % A3
HL 2,400 cycleZtA] X3) A FH FHHATIO| 3t S
At ¢ L IAHA S £F o}oﬂt} T3t 7+ EXU#H Al
AT S7F

of e 3
s 398 F2HE Folo] Lok oot

9 7|79 F7ket 7] kst A g0 WE = Al
HASH ¥S}E Fig. 20 Yeth 27] =514
€ 1% 9 3 %9 AIFHS =4A 9] T72} FHsH
400 cycle o]% w=sphH o] FASHA Z7131, 0.03 %,
0.1 %, 0.3 %2] AIPHL 1,300 cycle 0] =-5}HF 0]
F45HA S7FsFAH
27 5.0 mme] YF A A[S dF A% S 1t
o] A7} 2F 10 mmQl 3-%-0] 1
0375% 5%7(403 iﬁ]":ﬂ@ o] Z7}stA|qt, 1,100
Z

i,
i)
oix
et
:r,
L
_\‘u
o >
N
18
= 2
=i
=i
2
ox
ro,
oM,
o
-,
Horr e g
> 0

SRAA BUH 0 ko) 57}
7 1.0 mme] 9 AL olHst AP A3} 7‘_}91
2|7} 2F 10 mm<Ql 7Z2-f| 2,100 cycleZ7}A]
Aslo] =YHAOoZ L3} HZAO| %—7]-6]-7(]‘?_}, 2,100 cycle

do o Mg
o My oog o

rr
J\l

N

N
19 opy

oA ALL A4 1.0mm, 3.0mm, 5.0 mme] 4FZ2
TS 2Tl T AT U WS PUSE Aoz
HAES AMEsllon, 7 P49 A7E k3G e
ChE A bebd 4 itk webd 7] = ole At )
Y120l et 3 BHEHS B 4RO =
SFeAS 2okg0n], 29 A0S Fig 30 et

Z27] L3HAE 3 %E 7|E2 R sl EAFAAE
°F 65 %, S-HEA F 70 %, AZAA F 76 %, A2t A
oF 67 717] s ol Fr1ateet. S ol Ba

Sy zeke] =8 A35E A3 S (EA A 1845) 20234 62 105



2B GE o] 83 F4 EAAY w0k B}

Initial deterioration area rate (%)

Cycle
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Initial deterioration area rate (%) Initial deterioration area rate (%)
Cycle Cycle
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Initial Initial
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(c) S series (d) C series
Fig. 2. Time dependent coating deterioration depending on coating type and coating deterioration rates
FAA AgHS Aol JPgol wEhM 27] =3 of k3PHA ] S| mEE S g5k, 249 2
A& 0.03 %, 0.1 %, 0.3 %, 1%, 3 %Ol 4] 2,400 cycle ©] 7| BAET B ydsle] 4z 24H 2uE 2 Z
27 °F 5.1 %, 9.4 %, 15.5%, 39.3%, 65.4 %74 = o] oS 27 shute] dedoA ek B

w0 shjslgich. AA A0 fAE HPSES 1t
WAl /1o, 0.03 %, 0.1 % AFHO| ko2 1A

oL

SE = EAFA AL} Al AV S5k o™, 0.3 %, 1%,
3% AFHLZ AL £ 9] L3t HA U&7} o
£ ZAAA A H8 BE Ao YERE T

106 25} =57 A|358 A3 S(EH A 1845) 20234 6%

of upgg ANSIYR. o] gL Zzte] A% 37
oA S APHOT YA 4 YA, oA S
of uHE 1=8}5 Aol of 2ol etk

£ AL 49E L JPRA MBH 5 v
W BAS BRE BAGE Astol 283 4 9
HgRAS AESAT EFwate NAUZS B
S B AARAL D Eukst B40] WSt
A, @ E5ho] B AGo] W JFTA,
52Y 7919 =otuHo] st Y4

rsl

Mg

© fr do i 2
g N
¢}

rJ



54
Ho
?o
ol
oY
o
£,
oX,
of,
T

100
9% e U-003%
° U-001%
S 80| v U-03%
3 -03%
s 0| A& U-1% .
g = U-3%
§ 60 .
S 50
B
s 40 -
L
8 30 - &
A 2 - a
| ] A v
u A
1 ] N v
0 L N N & v o ©
o LA ¢ ®» X X & C o} s ° L4
0 500 1,000 1,500 2,000 2,500 3,000
Accelerated cycle (cycles)
(b) Urethane top coating
100
9% ® C-003%
° C-001%
3 800 v c-03%
S -03%
o 0| A C-1% .
g = C-3%
§ 60 .
s 50
S
s 40 =
=} A
5 30 -
g n A
20 n N v
[ ] AN v o
10 ] A
u NS v v o °
o L% 4 % ¥ X T g o & e
0 500 1,000 1,500 2,000 2,500 3,000

Accelerated cycle (cycles)

(d) Ceramic top coating

Fig. 3. Comparison of coating deterioration area rate depending on initial coating deterioration rate
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Fig. 4. Deterioration curve of coating system by Sigmoid model
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Fig. 6. Deterioration curve depending on safety inspection and diagnosis & performance evaluation
Table 5. Summary of coating service life depending on surface degradation assessment (SDA)
Coating service life (year)
Corrosion category Grade
Fluorocarbon Urethane Polysiloxane Ceramic
atob (0% -2 %) 24.0 26.1 227 247
R btoc (2 %-10 %) 12.1 11.3 11.8 12.0
(medium corrosivity)
atod (over 10 %) 36.1 37.4 34.5 36.7
atob (0% -2 %) 15.0 16.3 14.2 154
C4 N 0
(high corrosivity) btoc(2%-10%) 7.6 7.1 7.4 7.5
ato d (over 10 %) 22.6 234 21.6 229
atob (0% -2 %) 6.0 6.5 5.7 6.2
C5 N 0
(very high corrosivity) btoc (2% -10 %) 3.1 2.9 3.0 3.0
atod (over 10 %) 9.1 9.4 8.7 9.2
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Table 6. Summary of coating service life depending on steel durability performance assessment standard (SDP)

Coating service life (year)
Corrosion category Grade
Fluorocarbon Urethane Polysiloxane Ceramic
atob (0.05% - 0.5 %) 14.0 16.7 12.9 14.8
e btoc(0.5%- 5.0 %) 16.8 15.7 16.4 16.6
(medium corrosivity)
atod (over 5.0 %) 30.8 324 293 314
atob (0.05 % -0.5 %) 8.8 10.4 8.1 9.3
Cc4 N o
(high corrosivity) btoc(0.5%-5.0%) 10.5 9.9 10.2 10.3
ato d (over 5.0 %) 19.3 20.3 18.3 19.6
atob (0.05% - 0.5 %) 3.5 42 3.2 3.7
Cs
(very high corrosivity) | P10 ¢(05%-50%) 42 3.9 4.1 42
atod (over 5.0 %) 7.7 8.1 7.3 7.9
W7t 530 wet AHEE 2 SAAE RaeEe 2 b2 EAAe] B)o) whE AR ept.
1A%l EUF o)¥9 wmaipEe WAREoN, 2 () 21FFOIA B maRES 2Pot]
7] Zokst Hajo] WSt S92 nelEx gkt o A 0 %R 100 %7 3eks A
2hA AA| RN =AY kolege Heh 4 2 oAl A AABHE. =EAE S49
FH oz gGristr] YsfiMs =ust F4jo] WS ARAT= 0.96 o1/F 02 vl A UER T
ol ot d+7F B asitt 4) s 4 710l e =AY ko 4k
A kot Eo] agFoA deE7HA =ES
L A2 B9 maLy o Postgon], A%
=
5.2 2 A, Ba4AA, AlgkeA, e 02 5

£ A7olHE S Ak F94 =G
LA, SAGA, ASAA, A Ggo
PEAEALFE o] 83te] Sigmoid 4%

At
o
T2 £ ok B7hE stk 1 A

() 27] w3HAAE 1% 2 3 %9 AIFHS =4
o] =A 9] FFet FHSH 400 cycle O] F =
stH A o] FA35HA F7FHR 2™, 0.03 %, 0.1 %,
0.3 %2] A|FH2 1,300 cycle 0| % =S} H 2 0] &
At S7FAH

(2) 27 =S 3 %E 7EoR EAFAAE
F 65 %, S-AEA F 70 %, AEAHA °F 76 %,
A=t Al oF 67 %7HA] le3FAAEo] 75Tt
AAH o2 FARE AREEE Uil 9lon,
0.03 %, 0.1 % AIEHO =3t AHEE= 5
A AL} AlEF A7 R0, 0.3 %, 1%, 3%
AAHE AEA 24 A 9] ot H A A-EE7}

110 3=7d7-2518] =g A35E A3 2 (Ed A1842) 20239 62

2R 2

2 A7 20208 BRG] U2 R =

TFAEe] A Y-S dhol S8H 7|2 AFLAFG (NRF-2020
RII1A1A0105202812)2] Ao & 435|951t

1 F 3 (References)

[1] Park, K.T. (2018) Proposal of the Concept of
Performance-Based Management System for Preven-
tive Maintenance of Social Infrastructure, Construc-
tion Engineering and Management, Korea Institute of
Construction Engineering and Management, Vol.19,
No.1, pp.22-25 (in Korean).

[2] Lee, J.S. et al. (2019) Development of Preventive
Management System for Road Facilities Based on

Big-Data Considering Preemptive Countermeasures



and Renewal, KICT 2019-236, Korea Institute of
Construction Technology, Korea (in Korean).

[3] Pélissier, K., Le Bozec, N., Thierry, D., and Larché,
N. (2022) Evaluation of the Long-Term Performance
of Marine and Offshore Coatings System Exposed on
a Traditional Stationary Site and an Operating Ship
and Its Correlation to Accelerated Test, Coatings,
MDPI, Vol.12, No.11, 1758.

[4] Kreislova, K., and Geiplova, H. (2012) Evaluation of
Corrosion Protection of Steel Bridges, Procedia
Engineering, Elsevier, Vol.40, pp.229-234.

[5] Alsamuraee, A.M.A., Jaafer, H.I., Ammen, H.A., and
Abdullah, A.Q. (2011) Electrochemical Impedance
Spectroscopic Evaluation of Corrosion Protection
Properties of Polyurethane/Polyvinyl Chloride Blend
Coatings on Steel, American Journal of Scientific and
Industrial Research, Science Hub, Vol.2, No.5, pp.
761-768.

[6] Chen, J., Song, J., Hu, W., Zhu, T., Gao, J., and
Xiao, K. (2022) Corrosion Behaviour of Polyurethane
Coating Containing Flurocarbon on Carbon Steel in
Tropical Marine Atmospheric Environment, Inter-
national Journal of FElectrochemical Science, ESG,
Vol.17, No.11, 221160.

[7] Ministry of Land, Infrastructure and Transport (2016)
Korean Construction Specification: Paint (KCS 14 31
40: 2016), Korea (in Korean).

[8] Lee, C.Y., and Kim, Y.S. (2013) Quantification of
Deterioration Degree Evaluation for Steel Bridge
Coatings, Magazine of the Korea Institute for Struc-
tural Maintenance and Inspection, KSMI, Vol.17,
No.2, pp.36-44 (in Korean).

[9] Lee, C.Y., and Chang, T. (2016) Service Life Pre-
diction for Steel Bridge Coatings with Type of
Coating Systems, Journal of Korean Society of Steel
Construction, KSSC, Vol.28, No.5, pp.325-335 (in

Korean).

[11]

[12]

[14]

[15]

[16]

[17]

[18]

)

s

o

0]

- - A

A

(2021) Evaluation of Deterioration Propagation Life
of Steel Bridge Paints According to Surface Treat-
ment Methods and Heavy-Duty Painting Types,
Journal of the Korea Institute for Structural Mainten-
ance and Inspection, KSMI, Vol.25, No.1, pp.75-84
(in Korean).

Jeong, Y.-S., Kim, M.-J., Jeon, S.-H., Ahn, J.-H., and
Kim, LT. (2019) Suggestion of Deterioration Curve
for New-Type Coating on Atmospheric Environment
by Acceleration Corrosion Test, Journal of the Korea
Institute for Structural Maintenance and Inspection,
KSMI, Vol.23, No.2, pp.75-83 (in Korean).

Korea Authority of Land & Infrastructure Safety
(2021) Detailed Guidelines for Safety Management
and Maintenance of Facility — Safety Inspection and
Diagnosis, Korea (in Korean).

Korea Authority of Land & Infrastructure Safety
(2021) Detailed Guidelines for Safety Management
and Maintenance of Facility — Performance Evalua-
tion, Korea (in Korean).

Korean Agency for Technology and Standards (2018)
Rolled Steels for General Structure (KS D 3503:
2018), Korea (in Korean).

The Society for Protective Coatings, and NACE
International (2006) Near-White Metal Blast Cleaning
(SSPC-SP 10), USA.

American Society for Testing and Materials (2019)
Standard Practice for Evaluating Degree of Rusting
on Painted Steel Surfaces (ASTM D610-08: 2019),
USA.

International Organization for Standardization (2017)
Paints and Varnishes — Determination of Resistance to
Cyclic Corrosion Conditions — Part 1: Wet (Salt
Fog)/Dry/Humid (ISO 11997-1: 2017), Switzerland.
International Organization for Standardization (2012)
Corrosion of Metals and Alloys — Corrosivity of
Atmospheres — Guiding Values for the Corrosivity

[10] Kim, G.-H., Jeong, Y.-S., Ahn, J.-H., and Kim, L.T. Categories (ISO 9224: 2012), Switzerland.

£ % B A7 = 20008 R E ol F2 H8H S A 457 kot BU1E 95t 27 Bk E B
AFst7] 918 theFet A1 5(1 mm, 3 mm, 5 mm) 2] g ZA3he Z-8stof thd |29 0.03 %, 0.1 %, 0.3 %, 1 %, 3 %S AA e S &
FAE SR B3 G4, F8, D27 e S5 R4S A B4 AW dS AAs =
A =R E L 27|43 A S7HE s =oPE A S 23ste] U AR 0 %FE 100 %7H] 45t Sigmoid AR F S &
&5to] koAl AT T12|aL =t A A8 E e A EY] A D fAEE] A AR O] Sl whet =g
151512 BbekiTt AH B et 587t Saoll e SA) B A Y] wolegg A O Bkt on, 7| RA 5
C50l A Jei 87}t 715 A8 A9 ot e 8.7-9.44, W7t 7|& A& 24A Y 3l 7.3~8.1d 02 4 €t

W80} : B4 A, EASRAL, ATAZAAE, AT, w5

Spzsls] =8 A3 AR S (EH A1843) 20234 6Y 111



	성장곡선모형을 이용한 중방식 도장계의 노화수명 평가
	Abstract
	1. 서론
	2. 실험개요 및 방법
	3. 실험 진행에 따른 외관변화 및 측정결과
	4. 촉진배율을 고려한 도장계 노화수명
	5. 결론
	참고문헌(References)
	요약



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [4000 4000]
  /PageSize [612.000 792.000]
>> setpagedevice


