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ABSTRACT

This study investigates the detonation of high explosives (RDX) initiated by high power
continuous laser irradiation. The laser beam is irradiated on the metal (SUS304) surface that is
placed next to the RDX. The opto-thermal energy transfer through the metal gives rise to the
reaction of RDX. The numerical simulation is performed using an Eulerian based multi-material
hydrodynamic code that uses hybrid level-set algorithm to track the material interface between
metal and RDX. The atmospheric disturbances during beam irradiation is modeled into a
transient boundary condition imposed on the surface of metal. To understand the atmospheric
effect, the temperature distribution on the metal surface and the rate of reaction of RDX are
analyzed for both with and without atmospheric disturbances. The results elucidate that time to
detonation is delayed with atmospheric effect included, and such the non-uniform

low-temperature distribution is observed inside the reaction zone.
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23 Numerical Analysis Method

2.3.1 E.”uil/ul =] JAE C’I-H 7|l:H

SUS304¢} RDX 3t AAHE F33}7] 23}
Al 7IH[7]& &8st AT

a—f-l-u —¢+uu%— (8)

AdF ¢7F 00l He AHE AAHOE,
p<0¥ WE EHY UAF FY9o=, ¢>0¥ o
g ngzE godos et Eq 88 IS
ZE WENO 7|Hoe=Z FHEEH, AFeZE
3%} Runge-Kutta 7|Ho2 HEHD. Az g
& A4tsle FAGolA Edo EAXI 3243

WssE Aol 4719 1 AAReA §F @
gol WAT F Atk o]B WAFI] 93 F7]
5ol ANGS 27158 xlswu} Ad re

e 3 243 24 =

=
o
C 245 WELA U A9E AAEAE 3
Q2
[<)

=

L.
2 FA BFgY &5, 2%, SHEPEHR A vt
X S [

o] gk shAT FA W

u, =v,n, Ton,v, =v,n, —omn, )



£ do|Meo ofst

_ 2o| 9Lt Al JE 3joko| Zg HHAt}
=/ — > =/ i | =/ — o
212 H32 2023. 6. Ci7] oizt M=ol M2 oA M7l Wstol Chst Sk shAd 27
288 Eq 1039 2ol 78 5 gou, gz Qe T AADAAE 2 A% o
o) EAL Ed HolH Ao AALL
0 = o 1 =20 o md, S AARGA 2A BX A3

nn

wn (10)

2 _
+nI,AOt1 2”1,.4”3/,.40711‘,

— 2
Ty = Ny 40

— 2 2
Oy = nm,Any,A (Jnn - Jtt) + (nm,A - ny,A)Jnt

FEe g HJX e B4 ¥ 5 Aok
WReAE ARE B B4A e 9
st 1F 5 21\:}

23 WEe] AAReAE $eo 0o] H
o @b EBq. 115 2ol e & gk

—

ne (—p[—i—sij) =0 (11)

of 4 ogste] AN $ HEL
319 Eq. 129} 2ol vehd 5 9ok

2
TT,p =n T JILII N 2771 nyo—m‘ P + nyo—h‘ ¥4
Oy = J T +2n,n ntop + nl,(fttm (12)
2 2
Uzy,p nzny( nn,p Jtt,p) + (nw - ny)ant,p
Ueix MEEe it T8 4+ ok

232 #HE xz| 7|H
o] Hutsf Mol thd FASA ZE=9
FIAEE 7S ol &3 FATH I
A

N

—

of?
i

£
i)
=
Lo
A

o2 mlo
12
il

o

¢

> o rlo
_iF‘ 2
p

QU
o ot
s &

o N
2 N
ud fo
Loy T
ot ! of

Hr o

°
o
x

Al dleolE m3H2 message-passingS  ©]

. message-passing H42> B3] 1o
23 sy Z2AA L] A ol ofE &
o}, HHE3} Mmool m& AHAHo] gtk
23} Aol A 71 detR o g AMEEHI 9
message-passing 2t°] B.218]]l MPIE ©] &3}
BEss FYPsitt. 28 AR 992 =
g2 AAEI AR Y ] THE A
SAsA B =8Ad BARAAE =94
Ade oA AH-Y BAFS T, 99

0= foas b o
M
ot g

STy R < R A (o A

Lorr B X M do X X B IR B
g

o

878k Afoles 78S iR 99 1
7P AR AAEE AAA sk T 4
FAsor Aot f& sl ZEo BEs)
AR SASES VMO R o EAHE
b7 dadh AEsdS WEst He

A Ak & ATl ==

Rl N oo N X o i & A A
o
)
W
@)
m
g
@
K
[
lo
of
i)
Lo
e (n

Mooy = R o ol
-
Sy

< Main processor’} 4ts k=
All processor’t A4b& sl REOSE Uw +
Ak W37 o3 MEFRY A$ MPIY
718 F4A1E<%] MPI_Send®} MPI_Recv ™

Z dolg m3to] o]Foj} 7|EY X}
0117\15 Cell-Vertex A 7|H& o] &3}
S T3 Cell-vertex A4 711 2]
o AA-E Cell THOEZ B ALt
=

rulo oN
—{o

o r>
o
St T of oo )

Jél olt}. Cell-Vertex AAF 71H
Sle 99 B o MFE
Aol musiFowx 1zt I3+ A
A7 o8, E8d BARAS
st717F AR E ddel o ol &
stz S8 AR FY A ol ol xd
Y ] ARE FX
7bstel 1a A5 E
M %*ﬁﬂ v R

g

_ﬁ
=

Z}«l



28 BIo1Y - HAE Ea# Yt A oM Bt=FRZESX
3. aflAd Zx}
31 ti7] = | 84
1E2E FolAWE 35 kWE A& FAF A

7] & HEsA Ze 2dd HEgg =g
of thdk SUS304el4e] dxd ¥ RDXe ¢
A& A Zrel] i3] 22 Bkt

o9 Fig. 2= 7] && A EeA Fks
u] SUS304 FWH-(Fig. 1014 RDX9} Steelo] F

3t FE)olAMe 25 EXE ki ¥ zol
1, Fig. 32 AlF#HolAd 4o &= £X 5 UE
WAt RDXe] &g &3 ¥-8 %71 496.35 Kol

ol SUS304¢] FHE 257} RDXS &
3l ¥ 2EHUT EFolAE #HolA FA

(r ot @ X
w2 e

135%°l] FAX RDX7}F H3lso] Zs)
S AT 4 Stk RDXY L= <3

RDX$F AHsl e SUS304 TR £57} 2500
K o] &8i7le AR R & )yldr =g o
71 @S ALskA &skr] W&ol #HolA R
93l SUS3049 A1) Aol FUdt YFS o]
Fr A= F 2500 K7HA gt A Aagag
AL AT 4 ok Fig 4= 5t Ad
olFol= 09 #HE 7HAL st ol Fd&=
19 & 7FA & Species#d ®3E YEi=
A Ed ol Aoty ¢F 135%2FF RDX
9] Species#tol 004 1= vlH 7] AlZsh=
A = Ja o]F Tl 13.5%¢] RDXY

wgo] AlZtE S ASE + Aok

o

IH Y e
2 o Az

1000

TEMPERATURE (K)
@
o
o

500

0 15 30 15 60 75
TIME (s)

Fig. 2 Temperature distribution in the rear part of
SUS304 without atmospheric disturbances.

(©

Fig. 3 Temperature simulation results without atmospheric
disturbances at (@) t=12.75, (b) 13.500002, (c)
13.50001.

Species: 01 02 0.3 04 05 06 07 08 09

Fig. 4 Species simulation results without atmospheric
disturbances at (@) t=12.75, (b) 13.500002, (c)
13.50001.



_ 25 FolMulol o8t =
H27# H3S 2023. 6. o7l 22t M=ol M= g

32 7] o A-8A

o059 Fig 52 H+ 7] o =10(2AF A
2 5 kmollAl &5 AF 5x10°/m, A& A
5x107°/m, &7] £3& 082, 2HE 7= 7
039110 m 23, Mg &% 5 m/s)S H 13N
< w SUS304 FHF(RDX HAHFyeAe] 2=
EXE Y& :liﬁiol , Fig. 6= A& ]
de] 5 BxE UrE}‘ﬂjT:}. 7] 9jwke] 7
ol SUS304°] dxdol] thr] Y7 A
tA Zoks wWrHT A %lﬁ‘*qh e g
A 4= Jar oF 107.25% 0] FAR RDX7F 43}t
Hol Ztste AE AT + Avh =EZ, di7]
ATs ALyl wwel welAMe o3
SUS3040ll A o] dREo] B3t REE o] FH
HAY2E 9F 1200 K7HA] 2 & A Agdrte A
< ¥ 4 9tk Fig. 29 Fig. 59 RDX &
25 X FFY Aole FH o|Fdx
ZALE = B A9 #olA Al7] o] o
T} Speciesate] W3sl= dir] 9 W] HE
Edold AT} e FFE HolBEE A
=5 dq Figs. 7, 82 di7] &< = &sia Fig. 6 Temperature simulation results with atmospheric

= o '4 EUEI 2XE A S8 disturbances at (a) t=106.5, (b) 107.25002, (c)
z71e di7] e FFdd wE 107.2501.

3

¥

U2

o
o

o

Temperature: 320 340 360 380 400 420 440 460 480 500

TEMPERATURE (K)
8
8

400 /
. L L . . L L . .
15 30 45 60 75 %0 105 120 135 150

TIME (s) (b)

Fig. 5 Temperature distribution in the rear part of Fig. 7 Temperature distribution of the side with (a) and
SUS304 with atmospheric disturbances. without (b) atmospheric disturbances at t=1.5.s.



30 41y - HH

Yy

g
2]
2
=
10
re
i
W
)
0H
19
o
)

Temperature

500
480
460
440
420
400
380
360
340
320

(b)

Fig. 8 Temperature distribution of the front with (a) and
without (b) atmospheric disturbances at t=1.5.

o} HEeAe W 2= EX AHE AolE:
HEs] gl 4 Utk iy TS H LA
A W 2% BRIV} AW o FH=Z
124 BE3e RBHE, di7] TS FE3AS
= tirlelAe 2 F, A, B3, 24,
ks Foll o3| #HolARe] 3ol AA[9] =
A3 BFdd o5 27} AP E FAF
Ah

33 2kt Al W3l whE A

He 7] =233 (&AF A 5 kmelA F5 Al
T 5x10°/m, F7] FHE 082, =HE F=E
A 0391x107 w3, B £% 5 m/s)S
g A thr] o7 F #HolAWe Arld 7
2 s 2bE AlFTE 5x107%/m,
5x107°/m, 5x107'/m=E WIAF|HA (5x107°
/m7F Hat tir1z2d) AEgeldE JIPsa,
olo] W& RDXO Ft Azt A7lel] thste] &
At o tr] 9T 20 YA H &

v A=

—5t104)

a0 Scattering |__vr |1
coefficient |0 106

100 —5105)1

TEMPERATURE (K)
8

g

| Thermal
) e

temperature of RDX

0 375 75 125 150 1875 225 2625 300 3375 375
TIME (s)
92.25s

107.25 s

Fig. 9 Temperature distribution according to the change
in the scattering coefficient.

stith Fig. 9= A Algo] wE RDX F
A NS YERFE g zoe|th 4 A
7b E7ESE iy adErt Sl el
Zgsls #elAge Aryt ZasiAl "ok
Fig. 904 AF& A7 5x107°/m¥ wolle
o 7] 2ol E 31204 AE#HIAZ 2
7l 107.25%0°] RDX7} ZHES AT + 3
o 2k Alg7E B dr] 2R 0181
5x10°°/m% wfell= B+ 7] ZHET HolA
o] A717F <F 1.25H[10,11]2 =°}4 RDX<
Zuk Az AZko] oF 922522 H ] =4
ol Aol Zr A AzZtRT 15% w27 Zig
< AT = QUoh 2k Agrt HE by =4
2o} 1081 5x107Y/mY wol= o)A A7
7F ¢F 01180[10, 11]2 YolA oA E 375%
AL 245 YS Hol= RDXY &Hd £
250 TZEA RIeE AS A F
. o1& B uy] Ao=e T wet g
142l #Hol# M717F WAl =, ofof w
2 SUS3041 49 ddE 259 FHo= <3
RDX9 &3 5 2 Zdk AJZ Ajgte] ZAAH
e A4S ¢ F Ut

oo 2

2

U s 30 T of



H27# HN3Z 2023. 6.

A& gojMea <t
7| elet o o

B ST A =T A S
rﬂim-iﬂlﬂrﬂim

SUS3040 A= #EolA e A4S 72 744
Ay drdo] LA HolME FA

A oF 135% Fo $HE =7} RDXY &
—‘:‘rz‘sﬁ i 2=7kA &E7hAl EHol RDXE
S AT 4 QU RDXS i o
Species@te] WHIZE AT 5 gIUTh

2 it EH71 z7e] 7] TS HL&3}
l#oﬂ w2 F7FdA] #ol
g, FHE = Ag, 37
7] B4, o2 F
o ofzf o] ¢JE
EFA ol A 2]

o

#l o] A

%P
By
QS M
o B
_h&n?a:?’:'m
4
o
o

o BN oo &N X ool 4n 2 xR O 4 AW opR ok ok
> oo & W ogo do rlrm
< to
A

n
27 =
A& = Y3, o= ]
e @J‘L 3t F%S wrT}h of gu) Ut F
W Azl e Ae B Fn miRo g
olxHlel x4 = WS & AJd A F D
TS v X Abg AlSg[12] @2 RDXS ZFit
Az AzZEE BlwEtgh A Alg e B3
7 =43, 2R 019, 10919 @& 44 3
g3t AEHold At W ] 7oA

M

+ RDX9| Zd A& Aol kA Axd AA
B 107.252R3 P 7] 2AET 01919 4k
T AT FEs AEERS dells F AF A
Zto] 9225% 2 15% T©HHES AT F UM
o EH7l ZAEG 100y A= Al #s
AR89 S mole 375% B9 #HolAE A%
Z/\}omc RDX9 F3 ghgo] dojufa] &
< AT & JYNUTE olE Fd uy] Fo 2
A, dZE, ooJ2Ee] 4 Fol 9T AH &

$7h Aol Aol @ IE sope] Eak A%

A WEE oI AL B o} AAE 2
3% 5 de TR 247 BE AT £ 9
sk,

AAHoz 1EY doldel E A7 B
WE QYT Arke FAH £ Ashe 2 9
Wb Aekn @ 4 Qow §3) gAHow ¥
AE ol§F EA P m: A a7

o vl A8 e AL

References

1. Baek, WK., Lee, K.C, Kim, Y.H., Yoh, J.I,
Sin, W.S., Koh, K.U. and Kim, H.Y., “The
study of interaction between high energy
laser and metallic materials,” Spring and

Autumn Conference of the Korean Society of

Mechanical ~ Engineers, Jeju, Korea, pp.
2164-2169, Nov. 2010.
2. Lee, K.C, Kim, KH. and Yoh, ]I,

“Modeling of high energy laser heating
and ignition of high explosives,” Journal of
the Korean Society of Propulsion Engineers,

Vol. 12, No. 3, pp. 1-8, 2008.

3. Chris R. Fussman, “High energy laser
propagation in various atmospheric
conditions utilizing a new, accelerated

Master of science, Applied
School,

scaling code,”
Physics, Naval  Postgraduate
Monterey, California, U.S.A., 2014.
4. Jan Stupl, and Gotz Neuneck, “Assessment
of long range laser weapon engagements:
the case of the airborne laser,” Science &
Global Security, Vol. 18, No. 1, pp. 1-60,

2010.
5. Kim, Y.C., Park, Y.S. and Yoh, ]J.I., “Slow
and rapid thermal decomposition

characteristics of enhanced blast explosives

for in fuel-rich, oxygen-rich

Vol. 678,

burning

conditions,” Thermochimica Acta,



32 521 - EME - F=F - gEM - @ H - oY SIFEIHIK
178300, 2019. and phase correction based on adaptive

6. Oh, JY., Jung, HW. and Yoh, ]I, optics,”  Journal of the Korean Physical
“Observation of gunpowder-like thermochemical Society, Vol. 79, pp. 918-929, 2021.
responses of a thermal energy storage 10. Thomas Fahey, Maidul Islam, Alessandro

system based on KNOs;/ NaNOj/Graphite
exposed to a heat transfer fluid,” Applied
Thermal Engineering, Vol. 207, 118215, 2022.

. Kim, B.H. Choi, SH. and Yoh, ]I,
“Modeling the shock-induced multiple
reactions in a random bed of metallic

granules in an  energetic = material,”
Combustion and Flame, Vol. 210, pp. 54-70,

2019.

. Yoh, JI, Kim, Y.C, Kim, B.H,, Kim, M.S,,

Lee, K.C, Park, ]S, Yang, S.H. and Park,
H.L., “Characterization of aluminized RDX
propulsion,” Intl ] of
Aeronautical & Space Sci, Vol. 16, No. 3,
pp. 418-424, 2015.

for chemical

. Ahn, KH., Lee, SH., Park, I.K. and Yang,

H.S., “Numerical simulation of high energy

laser propagation through the atmosphere

11.

12.

Gardi and Roberto Sabatini, “Laser beam

atmospheric  propagation modelling for
aerospace LIDAR applications,” Atmosphere,
Vol. 12, 918, 2021.

Daniel A. Lack, Edward R. Lovejoy, Tahllee
Baynard, Anders Pettersson and A. R
Ravishankara, “Aerosol absorption measurement
using photoacoustic spectroscopy: sensitivity,
calibration, and uncertainty developments,”
Aerosol Science and Technology, Vol. 40, pp.
697-708, 2006.

Daniel A. Lack, Edward R. Lovejoy, Tahlee
Baynard, Anders Pettersson and A. R
Ravishankara, “Aerosol Absorption Measurement
using Photoacoustic Spectroscopy: Sensitivity,
Calibration, and Uncertainty Developments,
“Aerosol Science and Technology, Vol. 40, No.

9, pp. 697-708, 2006.



	고출력 레이저빔에 의한 금속의 열전달 및 고폭 화약의 폭굉 현상과 대기 외란 정도에 따른 레이저빔 세기 변화에 대한 수치 해석
	ABSTRACT
	초록
	1. 서론
	2. 본론
	3. 해석 결과
	4. 결론
	References



<<
  /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 /CMYK
  /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 true
  /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>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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.)
  >>
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




