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Abstract

Accurately identifying the causes of defects is important in devising fundamental countermeasures.

Despite the various countermeasures that have been implemented to prevent contamination
defects, a small number of defects remain. However, identifying the causes of these remaining defects
has been difficult, and progress in decreasing the defect rate has stalled.

Recent efforts with defect factor analysis using big data have led to the identification of a new
cause of defects and reductions in the defect rate.
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Reduction of Paint Loss with a Pouch Paint Supply System
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Abstract

From the viewpoint of environmental impact, painting processes must deal with the problem of
discharging large amounts of environmentally hazardous substances, such as VOCs and paint waste.
A new supply system is needed to reduce paint loss from pipe cleaning during changeovers. Based on
the basic concept of the cartridge, we developed a compact system that conforms to product
specifications. In this paper, we describe this new paint supply system.
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Inspection Technology for the Outer Surface of Bellow-Shaped
Extruded Tubes
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Abstract

With the aims of ensuring inspection quality and reducing personnel costs, we have been developing
inspection machines to replace visual inspection by humans.

In the inspection of bellow-shaped extruded products, however, we have continued to depend on
visual inspection by humans because of the difficulty of capturing images of the steep angles of

bellows.

By studying the arrangement of the image capture system and developing an inspection program to
process captured images, we recently achieved in-line automatic inspection for an extruding process.
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Millimeter Wave Garnishes: Construction of a Data Collection System
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Abstract

With the rapid spread of EVs in recent years, there is an increasing demand for lighter weight
vehicle bodies to improve fuel economy. The use of metals (Mg, Al) that are lighter than steel on
door panels has been investigated. However, because these metals have a higher ionization tendency
than steel and there is concern of electrolysis corrosion when they are in contact with rubber
products, there is a need to develop rubber materials with high electrical resistance.

I have developed EPDM materials for non-conductive weather strips, optimizing the mixing ratio of
conductive carbon black and nonconductive inorganic white filler to produce high electrical resistance.
However, the specific gravity of rubber increases due to the influence of white filler, and workability
tends to become worse. Using a new recipe design technique, it was possible to maintain high
electrical resistance without rising specific gravity. A recipe was then established for luggage
weather strips and mass production was achieved.
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HAPTIC PLASTeR: Soft, Thin, Light and Flexible Haptic Display
using DEA Composed of Slide-Ring Material for Daily Life

Tadatoshi Kurogi*l,

Yuji Yonehara? Roshan Lalintha Peiris™
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Takeshi Fujiwara ”, Kouta Minamizawa
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Figure 1: The HAPTIC PLASTeR system and appllcatlons (a) The haptic display part of the
HAPTIC PLASTeR and structure of the haptic display, (b) The haptic transmission system using
the HAPTIC PLASTeR, (¢) The HMD with the HAPTIC PLASTeR to present feeling the virtual

wind, (d) The stylus with the HAPTIC PLASTeR to present feeling texture of materials
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1 INTRODUCTION

Recently, many wearable haptic displays have
been widely explored aiming the enriched user
experience through various application such as
the virtual reality and Telexistence. Many such
proposed wearable haptic displays so far are
composed of rigid materials such as motors,
voice coil actuators and speakers [Minamizawa
et al. 2007]. Therefore, in recent years, haptic
displays composed of soft materials such as
dielectric elastomer actuators (DEAs) have
been proposed [Koo et al. 2008; Park et al. 2015].
However, the polymers used in such DEAs have
hysteresis-loss property as a main physical
limitation, which results in different output
displacement property during the actuation
cycles. As such, this property requires
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specialized actuation mechanisms for DEAs to
be widely used as haptic displays.

Following this trend, Ito proposed Slide-Ring
polymer Material (SRM), which has property
different from the other polymers [Ito 2007]. In
contrast to the other polymers, SRM consist of
&-shaped cross-linking points that allow the SRM
to freely move. Therefore, it has a unique
property that allows small hysteresis-loss. As
such, this property of the SRM makes it suitable
as a haptic actuator compared with other DEAs.

Thus, in our work HAPTIC PLASTeR, we
explore a soft, thin, light and flexible haptic
display that uses DEA composed of SRM
(Figure 1(a)). Due to the property of SRM, it
can present an output waveform that
approximately follows the input waveform as a
desirable property for soft haptic displays. As
such, by customizing the shape/size and/or the
input signals, we can seamlessly integrate it
with other objects as a haptic display that blends
into our daily life.

2 HAPTIC PLASTER

Figure 2 shows the system overview of the
HAPTIC PLASTeR which consists of the haptic
display, the control driver unit, and the actuation
system. The haptic display is equipped with
“e-Rubber” which is a DEA composed of SRM
(Figure 3), on a plaster-sized flexible material

Haptic Display

.................

Control Driver Unit | ml Haptic Sensor

Figure 2: System Overview

mdmm Ia}u- (Slide-Ring Material) |

L]"Htll. ( :
electrode
Moving crosslinking |

- —i
“'1 T

Coulomb Foree

Figure 3: Structure of e-Rubber and SRM

that can be worn on a finger. A flexible insulation
film is placed on top of the flexible electrodes of
the actuator prevent the electrodes from touching
the skin (Figure 1(a)). The e-Rubber works by
the Coulomb Force principle, whereby the rubber
shrinks when a voltage is applied to the two
electrodes. Thus, by changing the applied signal,
the e-Rubber can be actuated as a haptic display.

The control driver unit amplifies and offsets the
input signal as required by the haptic display.
As the e-Rubber requires 0-1.5kV for actuation
(similar to other DEA), the input signal from
various sources can be amplified using the
amplifier of the control unit. In addition, the
control unit offsets any negative values on the
input signal as specified by property of the
e-Rubber where the drive voltage i1s 0 - 1.5 kV
with 750 V as the center.

We developed two kinds of actuation systems
that allow input signals from the PC and an
external haptic sensor. Input from the PC is
used for VR applications or presenting textures
on a tablet application, etc. Input from the haptic
sensor is used as a haptic transmission
application. Both these actuation systems can be
directly attached to the control unit to present
the input signal.

Note on safety: Since the actuator requires a
high drive voltage, we have taken a few steps as
safety measures. Firstly, as indicated, the haptic
display is well insulated with two layers of films.
Secondly, the haptic display consumes a minimal
amount of current as it operates using the
Coulomb principle (as a capacitor). Therefore,
the control unit consists of an overcurrent
detector that detects any current leakage and
shuts down immediately. These safety measures
were ensured with thorough procedures. As
proof, the display was presented at a public
exhibition (Figure 4) that was held for 3 days
(8 hours a day) with over one hundred visitors
who tried our prototype.

Figure 4: Public demonstration in
business robot exhibition.
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3 EVALUATION
Two technical evaluations were conducted to
1dentify the property of the system.

In the input voltage waveform vs output
displacement waveform evaluation, a voltage of
0-1.5kV (750V center) with 1Hz was presented
as the drive signals to the HAPTIC PLASTEeR,
and the displacement was measured. The result
indicates that the waveform of the output
displacement approximately followed the
waveform of the input signal (Figure 5). This
property indicates the characteristics of the
SRM of the e-Rubber used in the HAPTIC
PLASTeR that denote small hysteresis-loss.

In the frequency characteristics evaluation,
eleven types of sine waves with frequencies
were presented as the input signals to HAPTIC
PLASTeR, and the displacement was measured.
As a result, the maximum displacement is 3.5um
when input frequency is 0.1Hz, and the
displacement decreases at higher frequencies
(Figure 6) . This result indicates that the
HAPTIC PLASTeR is suitable for low-frequency
actuation which present a different property
from conventional vibration motors, voice coils,
and speakers.
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Figure 5: Input waveform vs output waveform
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Figure 6: Frequency Charac-teristics

4 USER EXPERIENCE

At the SIGGRAPH 2019 E-Tech demonstrations,
we will showcase the HAPTIC PLASTeR in
various form factors such as wearable band-aid,
integrated with a head-mounted display and
smartwatches, table styluses etc. Mainly, the
participants will be able to experience two main
application scenarios the HAPTIC PLASTeR.
First is a haptic transmission based experience
that will allow the user to experience various
transmission of haptic data such as the heartbeat
of a remote user. Secondly, the participants will
be able to experience various daily use
applications such as being able to feel textures
of materials on a tablet device with an
integrated stylus, and various VR application
scenarios such as feeling the virtual wind in VR
through the soft haptic actuation of the display.

ACKNOWLEDGMENTS

This research is partly supported by JST-
ACCEL Embodied Media Project Grant
#JPMJAC1404.

REFERENCES

Kohzo Ito. 2007. Novel cross-linking concept of
polymer network: synthesis, structure, and
properties of slide-ring gels with freely movable
junctions. Polymer journal 39, 6 (2007). https://
doi.org/10.1295/polym;j.PJ2006239

Ig Mo Koo, Kwangmok Jung, Ja Choon Koo, Jae-
Do Nam, Young Kwan Lee, and Hyouk Ryeol
Choi. 2008. Development of Soft-Actuator-Based
Wearable Tactile Display. IEEE Transactions on
Robotics 24, 3 (2008).

Kouta Minamizawa, Souichiro Fukamachi,
Hiroyuki Kajimoto, Naoki Kawakami, and
Susumu Tachi. 2007. Gravity Grabber: Wearable
Haptic Display to present Virtual Mass
Sensation. In ACM SIGGRAPH. ACM.
Won-Hyeong Park, Tae-Heon Yang, Yongjae
Yoo, Seungmoon Choi, and Sang-Youn Kim. 2015.
Flexible and Bendable Vibrotactile Actuator
Using Electro-conductive Polyurethane. In World
Haptics Conference. IEEE.



)

MR E AR Y 7 X

B OFF Noo 5880240

FEE RAEAT
(D& 3 2 Hiffi 778 ]

TR Z OB IR v 7 A2 5.
[FEBH D REZ ]

MR ZPGHAR » 7 2T, FK 2 OB OEMN T
Bild, ER20MMICEBIETET—LTE, T—
NTEREBELTATA FRELERMT L5 23
738, INOEBPNEEINLET—LT7r—A70 &%
HL,ZE 2 OFEIRFUEDGEE, 77— 27 —
AT0DERTS %, T — 57 DONE 76 235 1) B
ACAMYRTIPLBETESLILET, 7T—LTD
254 R+ 5.

[ZEBH D RhH]

RIEEHIZLIUL, FERTHPHELEE, Ky o A
KEEDERIC L B EREVPEMSING. T2FR
7 ERBTAE, NG 76 2S25#E 75 Bz A 2
T, BB ) v VKRR TE D,

HZ2AZ >

¥OFF Noo 4983338

SR R EEORAR, HE—
(D83 2 Fidfr 732 ]

AEEHIE, TIAT T 5.

[ZEHHOWEE]

HI AT DEIMAY — V) v 7 12 DARE
MOHEANUANET ) v 731 kT 6, &
SICHNAIY — V) v 713 YT L2097 v
TBHHETOSN, )y T3 DRTHT AL
filt U152 #5013 B 33 2SIk s, 7k <
L) v 731 OFRE K OV Z O DAL
(IIEENRE 33 ST S L7\,

[ZE DR H]

W) T3 AL—AZERL, BEtSEL
EALZ I ) F0FAEZBIETES, &5
WA Y 7 3LISERT 5 K745 ADQBEFHI~D
KEBENDHY 7)) v 72512k o> TR SN 5.

9
173
\%\V%\E§§k\\ |
NV T2 7R 77 7777777

\ N
76 7

31D




FIEFRET

BFftiakE

NZ

8

Y.

¥ No.o 6500726

HE  BREE, PRt
(SO JE 3 % Al 435 )

ARFE T IREMIE R S B 2B 5 100
[ZEHH DS ]

PREMIERG 2218 100 1213, B AR— P15 2 AT
HIAT—=Hy IRELN0 L, 745 —Fv 7Kk
110 OENCELE S 72 AV A K150 H3d 5.

X502, BREMEREZEE 100 121, AR — b
15 2B MATE2BEERE Y v 7 Ha\ L&
&, ZEZAR— D116 LT 5 L) ITER S 7
A 1582 15 5.

A 168a 121, ZRAIEE 1582 O—#H %
W3 51) 7163154 3 D, U 7 153154 DE S,
S ZANVAA R 150 OFVFET 1502 225 7 4 T — 3 v
7 BRAR 110 DN 1102 £ TOFEEE R L TH 5.
RUEDEE S

RISHDIREMIEARZEE X, / AT A OISR S N2 ZERBIC L), BAR— M2 5A
TRMEERE Y v 7 HANEL ZIU XD, BRI OSEM S XV 6 G S L5 ARIRE & 22
PR T L7200, HAEREOSRS, REOTHZHHTE 5.

NN

RN

IS

5SS

T

R, T

B i i s
TN
RPN
S

ATFTY 2 TRA—I

¥ No 6164175

SEE A O, B 5, ARG, PIERI
[ZEHHDJE $ % Al 435 ]

KEEHIE, ATFTY v TR A —NVICHET 5.
[ZEHH D]

ITNy FRAE 20 DNy ARV 2] 12 S
N2 31 &, a4 nidha36 2k B~
BENTEGIROAT A 532 L, Fx v THF
33NCHUS T & - m B fIEE it 34 &, BRIRD
FUINKNVT 42 L ATA 5 32 NIV IRV
5 42 ORMICAEE S N BRIR OB 41 & % i
A, T UISKNVE A2 OHI N DB & DR ER
42e %38 U CTIoE SN A BIRELS 32¢ & 2 i 2. 72,
ITNy FEERAMAXZATTY R A — ).
REDEE S,

IT Ny FEBEZITITREST L L &0k
T A=) T ERRIFIZLDD, @E L7-IHRRE
BCRE ZHH T2 L TE 5.




KFEFREN

MRZ(EMFBERERTORESTE

¥ FF No. 5874592

W E W, RS

[BEH D& 3 % Hihtr 758 ]

AFEWN, MREW-EE0 5 7% 55 0FET
DRETETHY, p 2 T v FEOREITEIZHE

5.

[FEH OB ] REETE ATERIRE
pZ7Iv REL EHELIZELIp Yy Ty NE “«—re—>
ERMT HE AL, H1 7Ty FEEICE " L] R E : AR

2p 7 7 v FEBEZIEKRT 2 HETAELIZE)IEK 1
L, BEIHETO Mg F—/50 b 2A0HER I, e
BB THETO Mg R—/30 + 7 Z Ot = D55 -
LFICLT, st@eslp sy FBLEORE 2
Hpary s MBI - TAEIZ Mg ik =
fEx PR SR, —EDO MgigEERoTp 7 . T i
7 FRIZBIF 58 S K0 Mg L — L L o oW ®ow oW ow W
T, TO%$E2p 7 Iy Ngkparyy s Mgk

DA T TEMEIZ Mg B % A & 272 Mg i

FEAi & 15

[ZE %) 5]

p 7 7 v FEOEIHFMIIBITS Mg iEEH L

DY—L70, pr Iy KBNTOF Y1) 75040

DR —MEDEE S, FEREA~D R —ViFEAIZ

xS B FEAMEIR L, SRR D FEAMEIR S

ns.




XA

S, B 70 BFEZDZ cSHERIE, [BRY 7R
VELE HRNDEFML] OHEDDE, B/ DU
izEHRRNSHEZREUHRICEMULTEWLY
Fllz.

S8k, ZOE/ DKW EXZRAD [SERI] =
BET—YEL, BHEMOEERMO—imZH >
TOEREREVEVSBVTIREWLWZLE L.
A ZERIEC—FLerE, SHAEMDEEIC

FRZR > COERIFNIEEETY.

REICHITLLH, FEROFECRAOVIEEV
VBEEEA, BOUICHERBORECERYEATUVE
RVWEREZESMICHILB L LFFET.

SHEMEHRIRERER

mEZER PN E SR

REZE  TW B2F @R
TE L BRI
fre B (OMKIEL)
BE TR (U URRR)
S0 ¥ (ERmERD)
P #5  OUET/ N XBERL)
JBE B (BT
A EA (ERPEBRITE)
BE B GTRSDIERD)
R BA (M)

B £ (SSFxED)

B B8R (WSHKIITER)

] & (FCEAMTER)

B RE (GRERED)

mEE B (EERIHRE)

g1 HE (B NSBEREE)
KB #BX  (WSEERIME)

Hi =E  (FCE1EERIMEE)
BH T (IEEERIGMED)

A— Bsw (SSHERAMER)

TH &f (7 bERESD)
A =FE (R%ER)
ESGIS = BEZ (BIhEES)

X BBx HIhEEs)
W oEd EITEER)
FH 55— (BIEESR)
e E  (BIhEES)

KT3I ETH

SODKET—XTHD [HmPEHDHBDE/ DL
WZEXAD "EERMEH| ZXRRIDICHIY,
EERG CRITEFHICIRIBATVDIHERD, &
RREICERELTT A ULF L.

BRZRYI 2NAELT > U RER<
ZEL, PNt BreB, [ONE TEAM,
ONE TG.] &7V, [HEERMOFEH] (CWWEE,
FB(CHHS <EPHFARRKDRILZB1E U TREER(C
HUBATNKEZRREULE L.

FHA VRS

TOYODA GOSElI TECHNICAL REVIEW

EHE/ER Vol. 61 2019 (B

2019 12 B 24 B%47

FEAITPR SHEMHASHT
T452-8564
BHNSERMEERMA 1 &t

FEITA B E—
REA SHEMEBRRERER

ESSS T492-8540
BHEFRMILSHIFEOH] 30 ZHit:
Tel 0587-34-3295
Fax 0587-34-3309

ENmIFR TTHENRIRINS L

Copyright(C) TOYODA GOSEI CO., LTD. All rights reserved.



P
e -
@
o,
¢ ) 2019

anniversary ‘

oy 3
“
TOYODA GOSEI

TECHNICAL REVIEW Vol.61 2019
https://www.toyoda-gosei.co.jp/




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [612.000 792.000]
>> setpagedevice


