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Article history:

Liquid silicone rubber (LSR) has been widely used in automotive, electrical, and

Received 18 March 2014 medical components. Thus, research on the use of LSR in the injection molding
Revised 11 Apr?l 2014 process is required to obtain high-quality and high-performance products. In this
Accepted 14 April 2014 study, a mold was fabricated to examine the effects of the process parameters on
Kevmwords: the molding and mechanical properties of LSR parts. A computer-aided
yworas- engineering analysis was used to optimize the air vent depth and curing
LSR (Liquid silicone rubber) . . .
Curin temperature to decrease the flash at the air vents caused by the low viscosity of
In'ectigon moldin LSR. Temperature and pressure sensors were mounted in the mold to determine
FlJash & the effects of the process parameters on the temperature and pressure in the
Tensile strenoth cavity. The tensile strength of the LSR parts was also examined in relation to the
& process parameters.
.M & of ofaiH YAHIEE EjE o] 1o 59 AHIE WiE FUd
o 2y 4 dEel L -S— w2 AEE T, Y T
LSR (Liquid Silicone Rubber)= 1374 @733 24124 A YT = Aeke W3l gko g AinE LH o] X5+ LSRY
F B4, 2ol thd AT, 2ol Hold /A4 B4 20 HEE 08 Yokt e HE9 LSRE 34 3 F o4
G 2L Q) vl AsAl, A71dA g g 2 S aF W 7 B ooiES 22 599 A2 % A= Y=o} Zel
3 9 WEsE YsA thkstA ol &E T gtk H2 LSRE  EFS AN B 129 57 /HIEE U9 LSR2
o] &3 A FF Ado] S A Y, nFHE A3 LSR AAZ S-S AAH A7 BFo] EAYHT LSRY Zﬂx*‘ﬂfi}E Zas
Ao FAEA U A7 L7EHL Sl S S oulet, ATt #ETE AF Hdle AA
7ty EThaEs BEA 948 LSR A5 e 41 UE] mEd ZIAA &4 dstdl %S MY mehA LSR
o uZ ZuA7k G4 ABA THT Qon, ARFEN  ARNRE AVEL P A5 AUE IS 99 9 2 49

* Corresponding author. Tel.: +82-32-850-0326
Fax: +82-32-850-0320

E-mail address: php76@kitech.re.kr (Hyung Pil Park).

206



Journal of the Korean Society of Manufacturing Technology Engineers 23:2 (2014) 206~212

FHo} Heo] FF9 WeA FEE AT SAHT Il
1A B4 A3k £490] Fasil,
ATolAE LSRY| 3423 G ute 48 S-S Lot
7IAF 24< Bkl Y 538& ARl oH, LSRE
A 9oz TAHE dolE Fof S+ ¥4 A<
1A oo E Zojo} Aot rrt miAle G oz &

SEEEET-

E3 LSR AAE 59 Wil 2529k dEAME A5t
Az wgtel wE HIE e 4E 3 25 ste} 7144
= HgE FAs
Cartridge Heater (2x750W)
Thermogbuple
=2 « @ Insulator Plate
@ *® ®
=3 .- < - ® -
Vacuumgauge Ty g e
Position E(/ Qy '>. Z Z>

Temperature Sensor

Pressure Sensor

Insulator Plate

T : Temperature Sensor
(PRIAMUS-Type 4003B)

P : Pressure Sensor
(PRIAMUS-Type 6001B)

ff,.,/,:“,,, ‘

M N
Fig. 1 Location of temperature and pressure sensors

Section A-A"

2. LSR 1A 2 dA|
LSR A2439 3424 939 mhe 7148 B4 Wrhep)

SJ8A 1S0 3167 A AAAH 28-S AATA O, Fig. 19

2.1 ollo{EHEC| Zal4{(Flash) 2 24
DA 02 AEFH L £A7E T F)HE Yo 29l 3]
1]

ME Zols drtad Zehxg9 4

o] E
Agat, A OE T e HrE

—0— Viscosity
- O —Bulk conversion

0.03 3

—o

%

rir

0.04

I~

0.02 >
Flash Generation N

7
o
Bulk Conversion [0:100%)]

Viscosity [KPa-s]

0.01

1)
o)
—_

0.00 0
0.003 0.004 0.005 0.006 0.007

Depth of Air Vent[mm]

Fig. 3 The effects of air vent depth on viscosity and bulk conversion

Occurrence of
Flash

Cavity
t:1.0mm

Vent Relief
t:0.3mm

Vent Depth
t:0.004mm

Fig. 2 Flow pattemm of LSR

207

tensile specimen model



Hyung Pil Park, Baeg Soon Cha, Jeong Won Lee, Young Bae Ko, Sang Gweon Kim, Tae Sung Jung, Dong Han Kim, Byung Ohk Rhee

A73H4 LSRL 0.004~0.005 mmE #4311 Qich. wehA 4
E Zo]9 LSR AAAE S8 & & 7teis AE
Eatel Bl
Holl= Autodesk Moldflow Insight (AMI 2012)
£ A3t oH, LSR A& ERIEJHAR Silopren
LSR 3386/40 g A tloJE|7} §l7] W&ol FAR HEE
Zh= T34 9] SILASTIC LC 70-20042 #8319t} Fig. 2=
FELE 175C, $ALE 20T, 43L% 170C, 437 30%,
AEAIZE 129 tE LSR < Wlﬁ‘ 239 FHAES Ve
o, E4Y TS AT 4 At
LSR A7} Al0|ES %ﬂrﬁ& 27
Qo] YEhA AT, TXM & u]
A7 A3 AT A5 ¢+ Uk &
oj2g Bete] PR %EHH o] TS A
ATt Fig. 32 Fig. 29 oloME 24 $|X|o]A] ool E
(0.003 mm~0.007 mm) H3}o] w2 LSRE] Y= W3} 73
(Bulk Conversion)l thgt sj41435 Vel . ofof
Aot As4E A7t wA 948 S & F U ole
LSR A7} oo MERRE FU=7] a1 As}s o] Zef7
2l oulstH, A3k 9A wolAE AFHE HY
ot Ze4] TG HAE A ooME Zlo] 0.003

ol EAHYL ¢ 5 Ytk

* s
&l

ofy
ot ™ = —‘."L

M ox Mt (W o

—_

0o o
wH 2

©

mm

2.2 LSR 2IZAIE F&o| 71d E4 Hot

LSR A&4%L 429 LSR AIEE 58 Y 7/fHEE Y3}
of Aafzl AZE B E2 Tkt AR Woll e WaEe Al
g AsheS AA AFS AP webA LSRE AshE
< A% FEeEE AFY FE 2 APAIES 2R3 E T8
TR 22y LSR 9N 8L 48tE SdolEd
AAE 7HERA SEE AfHIE Y FolE FHEE Tt 7hdst
7] g 537FE A 5% FHY BE 2% 52 a7HE
T2 T Y AYE 2RAME T 25A0 A, AF
AR FHEe Y2t EX 59 A3 BAo] a7 HT,

LSR AFAH 580l Ay 250 o2& dn] 71E AZkE 4
Zotal, 280 YUY 24 SRS Wreb] fste] FEE
H Y (transient thermal) 3J4-& F3tAT. 4 4L &

4 84 =273 ANSYS Workbench V.13 AMS-3}93.01,
SE7} AR 470 77 "ol 247 750 Wl E9E A7k,
gl A" WS AF FFY xEdde Ad dF
(5e-6W/m’C )oll 23 do] £4o] Wsh= Ao g 7Pgatgt.

Fig. 4= LSR A 539 25 £2& BoF1 Yot =
ol 43 Histo 8159 FHo] AnE PO UL LR

208

Ho|u Ql&-g 89l & & ). Fig. 5+ 7IMIEIS} o] He] 2%
TEE BoFE, sjMolA APHY 25 F2e FotS B

1T ojy¢] we Ajol& Btk
u2kA Fig. 69F 2ol, 59 7HE A9 A 29 2% WS
gotstr] flste] S-S TR S8 AHE ArlE NI
9] Compact DAQ (Thermocoulpe Module)2 4 &55 1%
[e]

of 3714 AATEoE wholZo|r, ZA4 o] AHE-E Thermocoulpe
K B9, 282 254 AR AZEY o= Signal Express
(Labview 8. 2)*E‘ 01%3}9&13}

EHXEE A4S AHEN, Fig. 7(a)
o7 BRLE B} —F 0C @A fA5
‘}iq °]— 7+ 3] E 11101 A3iA AdE LA 28 A
oAl HEotAl ke YEhue ARE LE}%E}. Ao Fig,
7(0b) 35w3Y ¢ FEXE Brt ok 4C 54 FAHAST o

203 Max
1881
1731
1582
1432
1283
1134

584
8346
6851 Min

203 Max
1881
1731
158.2
1432
1283
1134

984
8346
68.51 Min

(a) Core (b) Cavity

Fig. 5 Temperature distribution for core and cavity surface

Fig. 6 Temperature measurement location on mold surface



Journal of the Korean Society of Manufacturing Technology Engineers 23:2 (2014) 206~212

200
Setting Temp: 170 C | wl 2700sec
------ —m e mTRIm = A mm mmm = k- m == o
160 <\ —
? 120 ‘ Temp  :171T ‘
5 )
g / | Temp , @5500sce: 164 |
£ 80
(o)
= /
40
0 1000 2000 3000 4000 5000
Time[sec]
(a) Upper mold
200
160---_---\ --------- ; _ﬁ---_--/r
Setting Temp: 170C ‘
8 Temp , :181°C
5120 /!
E | Temp o @000sec: 174C ‘
£ 80 /
()
= /
40 /
0 1000 2000 3000 4000 5000
Time[sec]

(b) Lower mold

Fig. 7 Temperature profiles on mold surface during heating

24 LSR AAAE F8E 170CE 71gsty] YA
180C, 3}=2 166 CE A3 oF 5}, Ae}Z9] Ex e
He vEte] 7] 7FEAAITES 708 ol 2SS &

358

l-r( rr

o
=

-
S8z

o wE 2=t 2 Ha}

SAAE ol g3te] F8 34 21 F A
ek, AR Wstel] mE AulE o g
Sttt Aol ZRIE| HALY Silopren LSR 3386/40
4351921, Engel ¢ 110% LSR A}% 637]2 /\]-%-o]-

A
b

-
5

=

=

Qo
T

£ F

lo

209

Injection Curing Ejecting
Phase | Phase | Phase
190 T f 200
185 g i/{\ﬁ ‘\. 1175
1 [Nozzle Retreat] ‘Pressure‘
180 150
5 il / :
= 175 1 4125 E
5 1 F/ Temperature 2,
§ 1704 { - 100 g
Qé 165 ] Temp. & Pressure Sensor 75 %
S I s
160 C <3 50
1554 =2 125
150 P T 0
0 5 10 15 20 25 30 35
Time([sec]
(a)
190 " " " 200
Pressure increase due to
1854 | thermal expansion of LSR 1175
—__ N
180 Resin Arrival Pouit ! 150
1
O 175 " =TT 05 =
5 b%/f“/ : 3
= =
2170 ; : 100 2
5 | ' 2
2 165 : : 75 8
g Mold Closing & Filling ‘ ! / ! ~
£ 160+ Phase | v ! 50
I 1
155 T }Holding Phase H—{ Curing Phase }— 25
: 1
150 . .‘ .T' 0
0 1 2 3 4 5 6 7
Time[sec]
(b)

Fig. 8 Photo of (a) Pressure and temperature profiles in cavity
and (b) enlarged portion of the profiles

= A% Eg:; %

ni‘ﬁ%
o -
= 3 H

o

o[N
= N
)

o] o= LSRY ¥
A &gk Aoj7} o] HAA %6‘}04 T4
ol WE AE4E A4 A LSR AFEAS

A2 ovige.

g9 E?ﬂéﬂ Xﬂ°17}



Hyung Pil Park, Baeg Soon Cha, Jeong Won Lee, Young Bae Ko, Sang Gweon Kim, Tae Sung Jung, Dong Han Kim, Byung Ohk Rhee

400 ‘

—0— 10mm/s
—O— 15mm/s
—4—20mm/s

350 }ﬂ

300

250

200

150

Pressure|[bar]

100

50

0 LA LI — T 7 U
4 5
Time[sec]

Fig. 9 Effect of injection speed on cavity pressure

300 T T

—4— 10bar
—O— 20bar
—— 30bar
—0— 40bar

250+

200+

—
wn
(=]

Pressure[bar]

100

50

Time[sec]

Fig. 10 Effect of packing pressure on cavity pressure

Piad Boee] AR 55 BS99 HYTAY T,

LSR A8 3olA Bete] Hehd v A= LSR A7} 7iH]
Bl Yo 248 & Asbgo] gad wriA] A el ot
]o]E Cd g

S WAet7] fleiA 283t Fig. 102 RS
10 bar~40 barZ WA ZE vjo] 7jHE ¢e WskE Yepi
ek, Hek S7tel wiet AfulE ko] 7k AdE Bion,
S B 9 Sd4 BA 9 9F A BAE 1sko

LSR A 289 44 EA2 20~30 bar o= AHdTh

3.3 32k J ZaWziof mE QU= Hst
Fig. 112 9 A¥xdstolA H32EE 155C, 180T, 20

ST W8 5192 W) ANE 4 Witk e =4 2
£ LSRE 57} ool whe} 454DA 20 Fohele] W
s Aol Wz Ad5o) LR 34 3 AT 45L&
Wake] AE4IEo] FolAlE @il et B3 ARewt ¥
252 A2 Wgo| B 2| ehbr] dizl Aue gl 3

210

300 : .
| [ —0—155C ——180C —>—205C ]
2501 f% ’
200
ronl AA—A—A—&A—A—A—A—A—A—M’%
3 / et
o 150 4
5 ' o-0-0-0]
wn
wn
£ 100
50
O T T T T
0 5 10 15 20 25 30 35
Time[sec]

Fig. 11 Effect of curing temperature on cavity pressure

300
—&4— Curing Time [10s]
—O— Curing Time [25s]
250 —0— Curing Time [50s] |{
200 +
=
k)
0 150
7
E 100
504
0 T T T T T T T T T T
0 10 20 30 40 50 60
Time[sec]

Fig. 12 Effect of curing time on cavity pressure

7H .

w2} a7} ”ﬁo}lﬂr Fig. 12& 74
sfolm, =9}t A A
TR A FH

7re

L.

ofu] g},
wpebA ABAIZE 252004 AL s
s} o LSRY 71414 &40 1A

= =70



Journal of the Korean Society of Manufacturing Technology Engineers 23:2 (2014) 206~212

8 I I I I
1 —=—155C —o—180C ——205T
] | W
= e
% 5 ] )j/z//g
< e
5
5 4 =
=
B i
o 3
2 3 s
5
= %gf <»Exoo
400 600 800 1000 1200 1400
Elongation[%]

Fig. 13 Effect of curing temperature on tensile strength

1555E 180°C

%
<0
<

%

o

o
<

%
%
<

%
5

X
5
X

%

K
o
255

%
%
X

5
<5

X
<
<

%
X
<
R
25

5
%

2
<
5

%
<
<

<
5
0‘0

X
<
<

&
<
<

.::

&
%
e

o

155 205

Curing Temperature[? |

Fig. 14 Comparison with LSR tensile strength at 800% of strain
rate and SEM image of tensile fracture surface

A

[ \
i \
!
!
| |/
\ /

L

b

155C 180C 205C

1

Fig. 15 Measurement of stress distribution by effect on curing
temperature

211

oo
ol
2
[
g
g
=3
4pr
1
u
re
5
>
ook
(o
4
O?ld_t‘
ol

o
o
_).4‘
=
K=
BV
)
2

oo
21'1
2 1
o
o
ioi oI
rlo é’
Yal=h
=2
n[}r 2.
o @«
Y =
At Lo

POLARIMETERE A}
g2 9 A Yebgth
E33l= LSRY FE5ATR

d8 5ol Ao Yt ol

HIE] ol S2050] 43 g olfr=
Fig. 149] 7J3t2 =8 vhds /o] b= vehd Zolu, 714
A ZEdgs 9% vAs Ao BT

B

R

ATl A LSRY 3A=xA
4 971E A% AN

o EETYF MG
+od

°](0.003 mm)E =Z3I5ith AlZHE LSR A~
27 Wl w2 AjulE] o WalE Baslo]
20~30 bar®] B, 183 A32E7} ] E]
< vAw, 53] LSRY| 73} A AA B3] G
o} 22}

oL g i
e

r
i

A&}

3}l

v
rE

o2

[¢]

b
=
=
o

—
w2
ro
o

0
oo oX
18 o
ot

e %

o

=
=
o
e
o ot

i

r,
HV)
_O|L

. 3R
oo

of
lo
i,
i
rlr
o2
401'
=
w2
=

_b, O_>|"'..
%0,
o
poy
o
il



Hyung Pil Park, Baeg Soon Cha, Jeong Won Lee, Young Bae Ko, Sang Gweon Kim, Tae Sung Jung, Dong Han Kim, Byung Ohk Rhee

of A7 AT AR AR ML ARPEEAF
& 5% ka4 olgaA AUME 58 7l

References

[1] Haberstroh, E., Michaeli, W., Henze, E., 2002, Simulation of the
Filling and Curing Phase in Injection Molding of Liquid Silicone
Rubber (LSR), J. Reinf. Plast. Comp. 21 461-470.

[2] Tarinee, N., Polchit, B., 2006, The Effect of Curing Parameters on the
Mechanical Properties of Styrene-NR Elastomers Containing Natural
Rubber-Graft-Polystyrene, J. Kasetsart. 40 7-16.

[3] Rahul, J., Simranpreet, S. G., 2012, Optimization of Vulcanization
Process in Windshield Weather Rubber Strip Application, Int. J. Adv.
Eng. Tech. 3 67-71.

212

[4] Rey, T., Chagnon, G., Cam, J.-B., Favier, D., 2013, Influence of the
temperature on the mechanical behaviour of filled and unfilled silicone
rubbers, Poly. Test.. 32 492-501.

[5] Yuanxiang, Z., Jianyi, W., Haihang, C., Qiong, N., Qinghua, S.,
Yunshan, W., 2009, The Influence of Pre-stressing on Breakdown
Characteristics in Liquid Silicone Rubber J. Electro. 67 422-425.

[6] Menges, G., Michaeli, W., Mohren, P. 2000, How to Make Injection
Molds, HANSER, USA

[7] Rubber Fabrication Solutions, 2001, Injection Moulding of SILASTIC
Liquid Silicone Rubber, Dow Corning Corporation.

[8] Lee, S., Kang, J.J., Lee, J., Hong, S. Ko, J. S., Lee, J., Noh, J., 2012,
Silicone Injection Mold & Molding Technology for Super-hydrophobic
Curved Surface J. Kor. Soc. Prec. Eng. 29 13-18.

[9] Song, M., Kim, H., Kang, J., Kim, K., 2011, Finite Element Analysis
of Residual Stress Evolution during Cure Process of Silicone Resin for
High-power LED Encapsulant, J. Kor. Soc. Prec. Eng. 28 219-225.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


