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Abstract: Small injection molded articles are generally molded by multi—cavity injection molding. The
most important thing in multi—cavity molding is flow imbalance among the cavities because it affects
the physical property and the quality of products. The cavity filling balance can be achieved by flow
balance in the runner through the thermal balance. In this study, novel screw type runner or helical type
runner has been developed for the flow balance in the runner and performed experiment and computer
simulation. Flow balance has been observed using various screw type runners for several resins such as
amorphous and crystalline polymers including low and high viscosities grades. Flow balance experiments
have been performed for various injection speeds since the flow balance can be affected by injection
speed among the injection conditions. Experimental results have been compared with computational
results and they showed good agreement. The cavity filling balance can be achieved by the screw
runner where the temperature distribution is uniform through the circulation flow along the screw
channel in the screw runner. It has been verified that the novel screw runner is very effective device
in flow balance in the multi—cavity injection molding.

Keywords: cavity filling imbalance, multi—cavity injection molding, runner design, screw runner, thermal
balance.

NoE e AR sk 7 o] Sgshs 4RI A
) ofli 77t & AFL T AR FFsHARE wl
ZoE AREE] A&l AR 7P o] o gk A Ey} 700 aF MESO 5 o] o] ol o] A
TTo whom correspondence should be addressed. T 9"1‘:‘ EH: HHH7] 7HH]H % —% }\]-S_O}Oil HEJ@]—\:]— O]Eﬁﬂ—
E—mail: mylyu@snut.ac.kr o] AR ZF ZRIERE Hx7} glo] il =439 Al °l

561

off X o -z oBL



562 He] - A - e

=5 379 itdo] o)Fofxlof sk ] EAld A A
5l Fge] AR ohe} AR Beld EAel: ke vk’

A By el T A7 T =S @) 99l 9 W
sjeke 9J5t A3} 027 £ AFE] mAlS B3 T B
o] & M0 el o] 4 9 Ase] BT T 24
B dd0) /IS S5t FAAPE Solek o] F 21 BrE A
FE s SIs e B AHIEIS] il 73S o|FES
o)H oz HAAE A A28l A7E9F melt rotate technology =
A8t oM T4 el JFS 5 W) o1& sidsb| ¢
ot ul ey ) Adde] o3 Bdst 358 ¢Usk she
Melt Flipper ‘solct!” mat, 7h e AlxEle] /sl e 510
L AN A AEle] At 52 2313 Ao} B8% ek
o7 T Exrde] U sjele] et A Wol =] gront
A 9% WA 213 A7 ok RIS el ool B4
e W] Qg A T 3AA 9 A7) o] Hesktk

E Aol g AmIE] S8l AnlEle] T8-S S8l Al

= AUE IRkt #1U9) whelx 257t fddljof T
= REAP|ER Y e] Wk ddst 255 grsp] S8l 2~
7 Y == 29 AUE A8 AR Y AREE ARSIt
235 AVe] WrRE olel 72 = wiFEte] ] 7H] Bl &
TF AUE AR B1AEA A1 ABS, A4 74191 PBT
ol X 27 %, AT A AAste] AlEAl aekst 23 |
Yol S48E F3sIsinh AFEE 8 S48 vl
HAEsIG o F7t8o] o] FolR= A o] f& A58tk

(

Al
=

]

DY W AENE A

B2 Figure 12 8—7M]E] 538 A&l T4 8+
HolFa Qick o]t vl AIElIN ] AMIE] S &

AelA] 221 YR 27]EA] 12 Y oA %
TR 227t g 22 dUR e § A5 5
At A4717] wjo]ek?

T olst bl AinfElellY S+ S I8 Al
HUE 1918t Figure 2= 3 Aol 19kt A5 &
gl 7] S HofFal Qlrk AREAQl €3 HY 9] 4

43
2

(
>
el

o o

NI
=

L fo tp 1

o, e
Efﬂrmﬂamm
r’g‘lr-ﬂ:i’—‘

R
o &

FOREI AHEY] 257t ot UEHA] ghot AIE]
9 P A 2, AU wheol =117} & Afo)of

F

off o
)

7 2nd Runner
15t Runner

i

Figure 1. Flow imbalance phenomenon in 8—cavity mold with
conventional circular runner.
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Figure 2. Experimental model and screw type runners for filling
balance.



o 7] AR RelA AERE %

Table 1. Injection Conditions for Experiment and Simulation

Resin Injection Mold Injection
Grade MI temperature | temperature speed
(g/10 min) () () (mm/sec)
ABS 43(220 €,
HF 380 10 kgy
ABS 12(220 C, 240
HI 100 10 kgy) 50 50, 150,
PBT Tribit 40(235 C, 250
1500 2.16 kgy 990
PBT Tribit 17(235 C,
1700S 2.16 kgp)

Figure 3. Mesh for computer simulation using Moldex3D.
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Figure 4. Cavity filling pattern of ABS (HF 380) for various screw
types at 150 mm/sec of injection speed.
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Figure 5. Computational results of filling pattern for various screw types for ABS (HF 380) at 150 mm/sec of injection speed.
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Figure 6. Computational result of pressure distribution for screw
runner (type B) for ABS(HF 380) at 150 mm/sec of injection speed.
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Figure 7. Computational results of temperature disribution for various screw types for ABS(HF 380) at 150 mm/sec of injection speed.
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Figure 8. Details of temperature disributions in the various types of screw runners for ABS (HF 380) at 150 mm/sec of injection speed.
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Figure 9. Comparison of temperature distributions in the cross—
sections of circular runner and screw runner (type B) for ABS
(HF 380) at 150 mm/sec of injection speed.
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Figure 10. Velocity vectors in the cross section of circular runner
and screw runner (type B) for ABS (HF 380) at 150 mm/sec of
injection speed.

20|, A33¢ 6%, 20094

9] 257} ¥l 7S Figure 98 F3ll & = Stk 235 ERJ
= 11 o= EljJo] A oF 3nIARE AP 227} o
Al F& & g vk ke, 237 FUE 7R gk ©
UE AuaA 2571 7dalx] A8[ERE 529 5F50] Zof)7]
wiizoll AHEIE TS o)FA B & vk
Figure 102 235 Y whdoxe] &= WE] 35 Yehfi
Stk 93 dyelMe deld SEHE7E HoR vERtar Sl
ol Hy TS 3] ko7 sl e EAES eI
2T AU = FA7E oke . Jgishas] UARES: wet 31d8
&5 ok SV lee & o lTh AT Tue] WA o
2t S50 = QI3 Ty oA =7t skl HSitka &
e
Figure 11> ABS(HI 100), PBT (Tribit 1500),
(Tribit 1700S) ¢l tigt AFEE% 150 mm/secollx] A4S 4

e BT Qlrk R0 Fe S5/l wet S ] T
2Jol7} QARE A7 TS 71K AH]Elofl A=
= 7S golsk 2= 9)r)

THe| o]

o= =1 PN

(a) ABS(HI 100)

(c) PBT(HI 1700S)

Figure 11. Cavity filling patterns of ABS(HI 100), PBT (Tribit
1500), and PBT (Tribit 1700S) for various screw runner types
at 150 mm/sec of injection speed.



b ) A

3ollA ZHuE Rt

HUE ZH= AElEof|A] Q1 7R
w27 WeRgS ABSSF PBT ‘I‘Z]Oﬂ
1—t— FMIE] W] 2R wiiel veh s &)

E3o] FMEIA] FaFE Fof Vet
ot} ofi= Figures 77} 89 2%-¥oflM% 2RIEH 4= Q) ~37
Aelri= whdelM ] 257} #dsh] wiie] oleist @de] A =
%S B 5= 9ok ABS(HI 100), PBT (Tribit 1500), 18] PBT
(Tribit 1700S) FA]ollA 22t 235 €] A, D, 18] Belld =

o w919

=
A S 5 o
Q) #felife] L=

Type A 1500

iType A 1500 IypeAlbOO

Speed 250 l Speed 15. Speed 50 Ill

Screw runner type A

Type C 1500

| Type C 1500 Type C 1500

|
!
Speed 250 ‘ Speed 150 Speed 50
|
|
|
|

c) Screw runner type C

Aegds A Az dde] 24 567

Agtddo] 71 7 o]FoA| 1L 9SS & - Stk

MBS0 WE M #AL Figures 128} 13001= 471 2357 #
Y ERlellA ZF2F PBT (Tribit 1500) 3 PBT (Tribit 1700S) 2]
Ero| ks 3 AEE BodF=ar gk PBT (Tribit 1500) 2] 739
&7t 7P 22 50 mmy/sec?] 5ol BE BRI 235 Aol
A 7P A8 Sl S BT Qltk 23R B A BE &
SoflA MZe] ARIE](#3) 7} tha W] SHE 1, A3 BY BE
T3t AElE BE ERoA BAle] THEAG QK JHIE

Type B 1500

Type B 1500 Type B 1500

Speed 250 ’ Speed 150 ': Speed 50 |‘|

(b) Screw runner type B

Type D 1500 Type D 1500

Speed 15- Speed 1.5- | Speed 50 !:

(d) Screw runner type D

Type D 1500

Figure 12. Cavity filling patterns of PBT (Tribit 1500) for various injection speeds (Unit: mm/sec).

Type A 1700s Type A 1700s Type A 1700s

l| Speed 2a0 Sp(‘ed I‘K) Speel 50 '

a) Screw runner type A

Type C 1700s Type C 1700s Type C 1700s

Speed 5. Speed 50 If:

(c) Screw runner type C

Speed 250

Figure 13. Cavity filling patterns of PBT (Tribit 1700S) for various injection speeds (Unit: mm/sec).

Type B 1700s Type B 1700s Type B 1700s

Speed 250 Speed 150 Speed 50
\
|
|

b) Screw runner type B

Type D 1700s Type D 1700s

ype D 1/00s
Speed 2&0 Speed 150 I!II Speed 50

(d) Screw runner type D

Polymer (Korea), Vol. 33, No. 6, 2009



568 ulA] 2]

(#3)7} v ] FdEa Qlvk 1ol 2515 BR) Cof Dol
T B Hieolx] s AinTE] (#4) 7} vhas ] S Qlrk B
HEE ARKE v giAlE BE AT Y ERlelx] o]

rir

o] 7k 7 o]F oA 1 ik,

PBT (Tribit 17009) 8] A$% FE 235 HY Elolx] 7u]E
2+ FHArEgo] & o)FofR| 1 Qirt. 18], Fisef ukE F3e) jo]
= glo] Kotk A5 w1y El]) AolA Q12 FHRIE](#3) 7} Tha il
2 S48 Hola 9l A3 AU Bl B Bl AR #He
7L wolx gk 1#fu, A5F HY Bl Co DME A2 &
Alell FA L 9ot uigE: FIN[E] (#4) 7} tha W] THEE A
S Helt) A5 w1y B} Ax= 7R 22 41201 50 mmy/secell
A, Bl By S5 150 mmy/secolld], 18]1 Bl] C8} D= =
7+ gl Zke Srofa] APWIERE Fxitdo] 7P Frh PBT (Tribit
1700S) 7} PBT (Tribit 1500) Bt 7o) & Ao F Hol f57d0]
U2 29 A7) ARERE FAHEES o)F = H W7l thae
Has & g ol

SRl 2 M SY 2794 AR PBT S} 1A%/ 7411 ABS
oA IHES} AT TR olgslo] T EAS ARkt
tpekst Fefo] ATf dYelx] 1ol wiE 3 554C] Ajol7} th
2 HEREo) BE o] FatEe] 2 olFe] ik 918 el
Ae Ak 4 Earddo] dEESIrk ABSSF PBTA1E Hlwsl =
) PBTA7} 2235 AUE Aux] 25053 v & o]Fofzl
t} o= 2N A9 v A1) Ajo] wito] ohet = A €]
5] Zjo] wiel Ueph= ddole} dxketh 235 v €}
el met A7 S5l o] Alol= IARE Ao} Ui Aot
AFIE 7RI of#e] B3

¢

2 E

U= 7IMTE] Al dellr] ZMIERE T3 ExfEe dufelMe] &
5 Erdel] oJsf ibae] k. ogk AMERE T Bt FM]E]
Zr o] EeS dov|1 o= FHe] WAE fash] B =Rl
Az ZMNERE S B3-S /s Sl Az Y ElslS 39k
a0 ole] §-8/3S AF dlliS B3l ASIIACk AlEA st
3t 235 o] Aol A Ee7bax a5 AdS w
2} 2] ghollA 3] E-S 3tk ot sl 52 Wy v
o] A9 LEE U Bl ks stk a5 v @
HolMe] 35> ~T57e] BR, S We] 771 ek a5
o] Zloje]l whe} tha xjo )7} §lont A 7h WAl S ufe) oF 3ul]
5 3)dshd 257 A whdelr] fdsl S ER1sk 4 Qloiek o)
ot 2120 A wiitol] 35 EfJe] Yzt AF Auef] ns) |
§- ol MERE FHlE EFS HOFSILh 419 FHet 44
o] ZFA9] Aol 1E|al Al &teel| whet o] AT #Y ElRjle]
A thA FRRE0] ThEA] VERARE ANk 0% 2ol A 7Y
of njal ve- ot AMERE BFL) #HS A& 5 IS HE
aAte Eal| G118 4= QIgItk ABSFAINTR= PBTSA7F A% @
Yol AMIEIRE 35+130] 1 Ho] whom, 22 PBTHAeAE
FEAo] vk PBT (Tribit 1700S)7F 384d0] & PBT (Tribit

20|, A33¢ 6%, 20094

CRAH - R

1500) Hr} thekel ShoM % 235 wlujda] =dd8o] 2 o]%

o Frk ¥ T TR $49) e} ofe] A5

9 ERelA

e w8 S Selo] By udt Aa7 W e AP 2
Sapral wbEv) B AMIERE Sdwrd o] Aol wket o= 4
= e o] o] AAE AR A 24585 Sl

slo

slelsh= 177} o AAsojo} & 5o W,

ZARR] 2 B AR

rlr
N
1>
o,
=
T
o
o
4
DS
2
N,
e
™
olol
A
lo,

=
Aeprleldedrrgow e Al

10.

11.
12.

13.

14.
15.
16.

17.
18.

19.

20.
21.
22.
23.
24.

25.

T. A. Osswald, L.—S. Turng, and P. J. Gramann, Injection
Molding Handbook, Hanser, Munich, 2001.

. M.—Y. Lyu and H.—Y. Kim, Polymer Science and Technology;,

20, 157 (2009).

.M. A. Kang and M.-Y. Lyu, Polymer(Korea), 32, 501,

(2008).

. J. P. Beaumont, J. H. Young and M. J. Jaworski, ANTEC,

56, 599 (1998).

. J. Beaumont, J. Ralston, and A. Shuttleworth, ANTEC, 57,

461 (1999).

. J. Coulter, K. Takarada, J. Beaumont, and M. Myers,

ANTEC, 64, 1098 (2006).

. R. T. Paszkowski and K. E. Garnavish, AN7EC, 60, 3536

(2002).

. J. A. Cypher and A. M. Neely, ANTEC, 61, 3363 (2003).
. C. C. Chien, C. C. Chiang, W. H. Yang, V. Tsai, and D. C. Hsu,

ANTEC, 63, 55 (2005).

A. Kumar, A. Egelja, E. W. Grald, and J. P. Beaumont, AN7EC,
60, 541 (2002).

P. Auell and M. Bailey, ANTEC, 60, 3495 (2002).

J. Hoover and R. McKee, Society of Plastics Engineers,
2868 (2006).

P. S. Cook, H. You, C. V. Kietzmann, and F. S. Costa,
ANTEC, 63, 526 (2005).

H. E. Casaldi and T. Michel, ANTEC, 59, 3112 (2001).

J. P. Beaumont, ANTEC, 59, 3680 (2001).

K. Boell, J. P. Beaumont, and B. Young, ANTEC, 61, 430
(2003).

J. P. Beaumont and J. Ralston, ANTEC, 57, 77 (1999).

H. P. Park, B. S. Cha, and B. O. Rhee, 7ransactions of
Materials Processing, 15, 47 (2006).

C. M. Kang, Y. D. Jeong, and K. T. Han, 7ransactions of
Materials Processing, 15, 42 (2006).

J. P. Beaumont, US Patent 6,077,470 (2000).

J. P. Beaumont, US Patent 6,503,438 (2003).

C. A. Wiechard, US Patent 4,620,958 (2003).

N. Katsttoshi, Japan Patent 0020563 (1993).

H. T. Kim and Y. R. Jeon, Korea Patent 10—2006—0079007
(2006).

H. T. Kim and Y. R. Jeon, Korea Patent 10—2006—0075199
(2006).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 0.1000
  /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
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AmiR-HM
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Batang
    /BatangChe
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Century
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /ExpoL-HM
    /ExpoM-HM
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GothicB-HM
    /GothicR-HM
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GraphicSansB-HM
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2cysB
    /H2cysL
    /H2gprB
    /H2gprM
    /H2gpsM
    /H2gsrB
    /H2gtrB
    /H2gtrE
    /H2gtrL
    /H2gtrM
    /H2hdrM
    /H2mjmM
    /H2mjrB
    /H2mjrE
    /H2mjsM
    /H2mjuM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2ta2B
    /H2wulB
    /H2wulL
    /H2wulM
    /Haettenschweiler
    /HeadlineR-HM
    /HYGoThic-Extra
    /Impact
    /ImprintMT-Shadow
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeorimyungjoXB-HM
    /MicrosoftSansSerif
    /MingLiU
    /MiniPicsArtJam
    /MiniPicsClassic
    /MiniPicsLilCritters
    /MiniPicsLilEdibles
    /MiniPicsLilEvents
    /MiniPicsLilStuff
    /MiniPicsLilVehicles
    /MiniPicsRedRock
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyungjoR-HM
    /NewGulim
    /NSimSun
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PMingLiU
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /SimHei
    /SimSun
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /TimesNewRomanMT-ExtraBold
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [595.276 807.874]
>> setpagedevice


