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Compressive Large Deformation of PC/ABS at High Strain Rates

LI Yang, WANG Hai-tao, ZHANG Yun

(State Key Lab of Material Processing and Die & Mold Technology, Huazhong University of Science and Technology, Wuhan
430074, China)

ABSTRACT: A combined experimental and constitutive investigation has been performed to study the compressive large de-
formation behavior of the blends of polycarbonate (PC) and acrylonitrile-butadiene—styrene (ABS) at high strain rates. A split
Hopkinson pressure bar(SHPB) was used to characterize the large deformation behavior of PC/ABS at high strain rates for high
temperatures, the investigated strain rates ranged from 1600 to 5000 s™', and the investigated temperatures ranged from 293 to
353 K. The experimental results indicate that large deformation behavior of PC/ABS strongly depends on the strain rate and
temperature, and the yield stress increases with the increasing strain rate or the decreasing temperature. To predict the large de-
formation behavior of PC/ABS, the DSGZ constitutive model was employed, and it has been implemented into
ABAQUS/Explicit through a user material subroutine VUMAT. In comparison with the experimental results, the DSGZ model
can accurately predict the large deformation behavior of PC/ABS at high strain rates for high temperatures.

KEY WORDS: PC/ABS; high strain rate; large deformation; constitutive model

JOURNAL OF NETSHAPE FORMING ENGINEERING 25

1 R R TR R (PC) 5 M I - T — M- 2K & M 4t
BY(ABS)WILIEY), PC/ABS HA mhiditkfe. %
T R ARTE, BE BT N AT TR,
HOE R ZE M PC/ABS 45 # e fd st AR
nRES i Z s gy, T8 PC/ABS 7E ) I A8 R
TR S Re R L E K, FERF A RE AR R T

Ifs HH#A: 2017-05-02
HE&WmB: AR aK4%4L4 (51125021)

B RARIE BT, 2 4 AR R AT (SPHB) & — AP EE A7 3%
T H. F SHPB $UATHAR KT, M ALY R AR 2R
ATRLAE] 107 s g, T DL R g i A TR R
HH SHPB B ISt Bl T &M AN R EYE S
AR AR KASTE (3R, &40 PC. R H 3L I
fid F B (PMMA) . S Bk ik i (PEEK) . PC/ABSP 71,

TEHEEAN: Zm (1979—) , ¥, #H4+, SLIRT, 2T @A BPFEHRBA T A,



26 Kow o B TR

2017 4F- 05 H

WFoE R, R AW RATAT N5 R AR F MR
JEARE L RN g i 107 A8 S it 1, ok b v
JEE g/ T 3G

HBHUR A Y RATEAT R, K AR B A
WF % . BPA HEAIWE g — A~ & 40 (1) 4 LA g A8
i, HRRE PR T 22 B i) Boyce, Parks £l Argon $21H .
£ BPA iR A A W 200 v iR 43 ] BEL T A
ek AR, Fe R sh, BES RS EE
HHE. TEEARASTEHT, B4 A0 e IR, il
o FAE TS SRR s AT U . FE BPA LAY
Feah b, et g B A AR R, DU S g
B A A R A B K AT, SRS i bR B
TEAN [) [0 A8 2R K AT e i 140121 gy g g |
DL AR IEF0 2R A W 0 KASTE M G AR A8 Al [R] T
Pl G'SELL Fl JONAS! R HE KA g hir (S g6 48t T
— AP G AR ASERY , RSl T IR G 0 T R
IR R T KA . DUAN 26U BSIERTA
PR B, 32 T —> DSGZ ARzl R Al
YR Ho Z) ] PC, PMMA, ABS 7EAIL N A8 %R (1) 17 2400
7 o AL AR T — AN K R AR AR, B ZWT
AR, o] TR A YITE 10°~10° s SN Y
KA, ZJ5, SRS WANG 070, ml e
Bl PMMA 7B, BN AE R A KA . PC/ABS
T R N AR SRR R AS AR DA, AR A A
HOU, B, SCHCR S 4 #R AT AT PC/ABS i
A 1 IO A8 R 400 286 % SE 31 DSGZ AR 4 ] L fffy 5%
1 PC, ABS [ RAFFE ) ek ] DSGZ A A 54l
PC/ABS 7E = N AE R T A RASTE .

1 R4

S PC/ABS FE 5 W AR 5T I KARTE , SR 7S
Jt Tl K246 SHPB #475C%:, H SHPB L4 T —1
IREAE , FH TR PC/ABS 765 R T i J1 24 vefg, 52
B LI 1,

K1 SRR
Fig.1 Split Hopkinson pressure bar

SHPB 1) £ ZH A HE S AT . ASFE . B I
AR RERG, JRFE S A SRS A 2 0] o
IR RN, SR AT IR Y
FEEE T A AT, 2= —Fh e 0k, 0 1k
SAEANSFHF R AWAL 3, TE RS o 245tk Ry )
WEEEA G, —Ra S RS RIS, TR S,
T3 WAL 32 2058 AT, TR BGE S IE . RO
RAERGACTEE A G OS8R S B
A BCHE A AT R R AT AL B, RIS B 44 SO AR

LR R, R (1))

q@=%ﬁ&@ (1)
2C, ¢t

60 === [le(mdz 2)

e;(t)=—2f° (1) 3)

K g, 6@), @) DRERAFRA, K
SRS BRI o (1), e(t), &) R G L
N1, 4 WA . %4 W AES By Fl Ay 53 5 ZRRFTF
- 1) P AR VR AR T AR 5 A RN 430 s A i A B
TR BV B 5 Co R P I 7EAF 7 Hh 9 i e

e . AR, HAHAR@—6), it
WHESN T o MESIN A e, Hho,, ¢ B XN
J1. 2R,

e, =In(l+¢,) 4

o, =0.(1+¢,) (5)

FEIEAT SHPB SCR T, SEH0 A REE B A VA A8
/N PC/ABS, U5k C1200HF, SZ6AE S M B 4E
¥, HAN 122 mm, &EN 6.20 mm, s 4
L SR SAMLTE S ROE o AT, A A T R IR T
3.d, DMEIEBRGRAN J1. ST 7 A0, AR S
HH IR (28 1—3 il 6—7, IR N 293 K ) Fl 2
AT (LK 4—5, WS 323, 353 K),
SIS 1—7 IR AERAR 1600, 2450, 3000, 3000,
3000, 3900, 5000 s'. BRI E/LFEL 3K, L
PRAIE S 56 5 i 19 5 5

2 ZRigRE

2.1 DSGZ A #Jt= 8!
DSGZ AR L (6).
0(e,6,T) = K{f(e)+[i(¢, T)— f(e)|explj(¢. T)el} h(&,T)

(6)
H,
fe)= (exp(—Cla)+eC2 )(l—exp(—aa)) (7
h(E,T) = é" exp(alT) (8)



ZEPHAE . PC/ABS 75 i AR 5T B R4 R TE 27

FoH FE3H
cexpl1- &
U BT ;
1= C(T) ©)
Jj(&T)=1In[g(&T)-C,] (10)

KB TR RATE ;. @)k T2
1) 7 A5 S AH OGP R BE A O, g(6,T) R ER Rl
h(é,T) BRI T AL O Hliid 1 IR v ) i
BA7h; ROQOFRITAEMEZH B TRS; K C, G,
Cs, Caym, a, o =AM B S50 R4 DUAN 2501
SNSRI, 135 PC/ABS A KGRI L
2R, Hp C=—1.324, C,=1.984, m=0.0854, a=232.2
K, K=35.81 MPa'ms”, C;=0.0379 ms”, C,=3.58,
a=22.26,

22 NMANTEFEX

WA 5K B e . AR B i aK A Ae 1Y IR DL X

(11H—(12),
e=¢g+& (11)
Ae = A&® + A&? (12)

WRAE ) v/, B ik e, 3 LS
(13)—(14), Hr, o MIKIRN 75Kk AE, BIEEAS H
AN Oy A A AR T B AT B A TN 7, e R R Y

6 =0" —2uAe” (13)

6" = Atr(e* +Ae)T +2u(e® + Ag) (14)

MR T 2l 0], AT A S My A 3 o T o Ae®

Ae? =3 a2 (15)
2 o,

€

Hov, SEROB AR NLAE B Ae® W] R AR BUR
B

Ag® = %Aa" D Ag? (16)

Ae” UM d Ae® R N
o, —3uAe’ ~o,
3u+H

dAe® = (17)

&fy

15
Mo, H=—2 20 [ DSGZ APy
OAe®  0OgP 7

oo MMAWHERL, S L RARIEH A .
feJri s FIE(18)—(20), F3 55 H 21 o 2 0 bt
TR Ae” | RN AR R KA Ae® NN S 5K 6

’ trf
AgP :%Agpi%mp”" (18)
Ge O-e
. 3, ,0"
Ae zAs—EAs . (19)

€

tr'

c

6=—r-0, +%tr(o")l (20)

e

3 XLWHEREREMERIIXTEE

PC/ABS 7EIRJE A 293 K N AY T2 b 25 R L EL Y
AR L 2, AT, TARERAR R AR AT
T AR, 10 B TR A SR AE i 28k 0 (R] AR PR AR
FE, B, PC/ABS 7E @ W A3 T 1Y 12847 Rl &

e AR ARG Bl M R AE
6000

W

=

(=

=
T

4000
3000
2000

1000 -

Engineering strain rate /s

02 03 04 05 06 07

True strain
K2 PC/ABS Hilit(293 K) T A4 TR AL FFI LN AR A it 25
Fig.2 Curves between the engineering strain rates and true
strain of PC/ABS at room temperature

PC/ABS FEARIRIREE . 7[R0 AR 387 (1 LW g Al
EN AR R ILIE 3. W, PC/ABS RATE
A | AR . N AR ARAL RN AR AL 4 SR, T
AT R BR TIREIA N AR R R A O, HE IR
3 Wi 1 75 3R 18 T a8 I R R AR T R

PC/ABS FER N AR | &l T 14T Rl 2

100

0 L
00 0.1

5000 s 3900s7!

3000 s~!

<]
(=]
T

[=))
(=]
T

True stress /MPa

0.0 0.1 0.2 0.3 04

True Strain

a293 K

100- 293 k
7

323k
353k

True stress/MPa
o
)
T

0 . . .
0.0 0.1 0.2 0.3 04
True Strain

b 3000 s!
Kl 3 PC/ABS TEAN[RIEE | AN AS R 46 1Y 2N 1 Hl
BN AR 2R

Fig.3 Curves between the compressive true stressand strain of
PC/ABS at high strain rates



28 Wo®m oW B T & 2017 4 05 H

BEIGLZER WA 4, BHR, DSGZ AKn] LLER i PC/ABS 7E 1600~5000 s ' ¥ 28 %35 il N L) f& 293~353
R PC/ABS 7E B N AR R T B RATE , e it | K R EEER N B KA, [k, PC/ABS 7 = A8 % |
IR . N AR R AR RN AR AL AR T EL AT LA E AR A E R By R AR 0] DSGZ A Mk A48 .

100 100 100
80 | o - s = 80 |- e
£ / s T 7 £ 7
3 60F / S 6o} / g o /
5] K @
= F 2 Experiment - I A Experiment =N 17 Experiment
e 40 "/ — Prediction A0, — Prediction ° 40/ — Prediction
= / = £
T 20 & 20ff = 20
0 ‘ | | | 1 1 | | | | 1 1 0 ‘ | | | 1 1
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0O.OO 0.05 0.10 0.15 0.20 0.25 0.30 0.00 0.05 0.10 0.15 0.20 0.25 0.30
True Strain True Strain True Strain
a 1600s™,293 K b 245071, 293 K ¢3000s™",293 K
100 100 -
» ; - v —
goF o 80F  /
£ / &
Em 6or- /. Experiment Ev 6oOF/ . Expe_rir_nent
8 [ — Prediction 2 — Prediction
7 401/ 7 40
2 (%
= =
= 20f = 20
0 | ! 1 1 l l 0 1 1 |
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.0 0.1 0.2 0.3 0.4
True Strain True Strain
d 3900 5»17 203 K e 5000 S", 293 K
100 100
. 80F » / 80 #
[ / = L, zznetees
= P
S 60 / S 60F 7
£ / Experiment g ’ Fxperiment
w =/ e o i g - =/ e [LXperimen
5 40 j — Prediction g 40 — Pr:diction
= oof = 20p
0 1 1 1 0 1 1 1
0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4
True Strain True Strain
£ 3000 S—]’ 323 K g 3000 S", 353 K
K14 PC/ABS TE@ W AE 3 il I A RAS IR S0 45 SR 50 45 R i X 1e
Fig.4 Comparison between experimental and predicted results of the large deformation of PC/ABS
tibilization, ABS Type and Rubber Concentration[J]. Po-
4 .2-:51/[3\ lymer, 1999, 40(25): 7089—7107.
[2] ELMAGHOR F, ZHANG L, FAN R, et al. Recycling of
N B AR ELyH S paiy . . . .
45 T PC/ABS FE Ry BIAZ R | el T A9 FR 4 R A2 Polycarbonate by Blending with Maleic Anhydride
A YAy D Y < 327 N
T 126450, % B 24 AT sk BB T 1o A5 ik Grafted ABS[J]. Polymer, 2004, 45(19): 6719—6724.
£, IRV BE RS AR NSO B R R, K2 (3] SOHNJL LIM S T, PARK S H, et al. Effect of a Reac-
W sbE L R . R AR AR A RN AR A 4 ER oA AL, tive-type Flame Retardant on Rheological and Mechanical
K H DSGZ AR K ASIE B, &3 DSGZ A4 A] Properties of PC/ABS Blends[J]. Journal of Materials
TR PC/ABS TER N AR =il B I RKASIE . Science, 2003, 38(7): 1485—1491.
[4] CAO K, WANG Y, WANG Y. Experimental Investiga-
. tion and Modeling of the Tension Behavior of Polycar-
bonate with Temperature Effects From Low to High
[1] WILDES G, KESKKULA H, PAUL D. Fracture Charac- Strain Rates[J]. International Journal of Solids and Struc-

terization of PC/ABS Blends: Effect of Reactive Compa- tures, 2014, 51(13): 2539—2548.



#ok 3

ZEPHAE . PC/ABS 75 i AR 5T B R4 R TE 29

(5]

(8]

(9]

MULLIKEN A D, BOYCE M C. Mechanics of the
Rate-dependent Elastic-plastic Deformation of Glassy
Polymers From Low to High Strain Rates[J]. International
Journal of Solids 2006, 43(5):
1331—1356.

RAE P, BROWN E, ORLER E. The Mechanical Proper-
ties of Poly(Ether-Ether-Ketone) (PEEK) with Emphasis
on the Large Compressive Strain Response[J]. Polymer,
2007, 48(2): 598—615.

YIN Z N, WANG T J. Deformation of PC/ABS Alloys at
Elevated Temperatures and High Strain Rates[J]. Mate-
494(1):

and Structures,

rials Science and Engineering: A, 2008,
304—313.

BOYCE M C, PARKS D M, ARGON A S. Large Inelas-
tic Deformation of Glassy Polymers, Part I: Rate Depen-
dent Constitutive Model[J]. Mechanics of Materials, 1988,
7(1): 15—33.

ARRUDA E M, BOYCE M C. A Three-dimensional
Constitutive Model for the Large Stretch Behavior of
Rubber Elastic Materials[J]. Journal of the Mechanics and
Physics of Solids, 1993, 41(2): 389—412.

WU P D, GIESSEN E V D. On Neck Propagation in
Amorphous Glassy Polymers Under Plane Strain Ten-
sion[J]. International Journal of Plasticity, 1995, 11(3):
211—235.

SAFARI K H, ZAMANI J, FERREIRA F J, et al. Consti-
tutive Modeling of Polycarbonate during High Strain Rate

[12]

[13]

[14]

[15]

[17]

Deformation[J]. Polymer Engineering & Science, 2013,
53(4): 752—761.

HOLOPAINEN S. Modeling of the Mechanical Behavior
of Amorphous Glassy Polymers Under Variable Loadings
and Comparison with State-of-the-art Model Predic-
tions[J]. Mechanics of Materials, 2013, 66: 35—58.
G'SELL C, JONAS J J. Determination of the Plastic Be-
haviour of Solid Polymers at Constant True Strain Rate[J].
Journal of Materials Science, 1979, 14(3): 583—591.
DUAN Y, SAIGAL A, GREIF R, et al. A Uniform Phe-
nomenological Constitutive Model for Glassy and Semi-
crystalline Polymers[J]. Polymer Engineering & Science,
2001, 41(8): 1322—1328.

DUAN Y, SAIGAL A, GREIF R, et al. Analysis of Mul-
tiaxial Impact Behavior of Polymers[J]. Polymer Engi-
neering & Science, 2002, 42(2): 395—402.

FALL, KRB, TR, . S HUKEEE TR
A by AT )] MUASeR, 1991, 12(2): 27—33.
WANG Li-li, ZHU Xi-xiong, SHI Shao-qiu, et al. An
Impact Dynamics Investigation on Some Problems in Brd
Steike on Windshileds of High Speed Aircrafts[J]. Acta
Aecronautica et Astronautica Sinica, 1991, 12(2): 27—33.
WANG J, XU Y, ZHANG W. Finite Element Simulation
of PMMA Aircraft Windshield Against Bird Strike by
Using a Rate and Temperature Dependent Nonlinear
Viscoelastic Constitutive Model[J]. Composite Structures,
2014, 108: 21—30.




<<
  /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 /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 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 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 [595.276 841.890]
>> setpagedevice


