[I The University of Akron
@Y College of Engineering and Polymer Science

52" Tire Mechanics Short Course

The 52nd Tire Mechanics Short Course will be held concurrently with Tire
Technology Expo 2023 in Hannover, Germany, on March 20- 23, 2023.

This four-day educational and developmental course will provide engineers and
scientists with an in-depth, intense study of the latest developments surrounding tire
engineering. The course is designed for practicing engineers, chemists and scientists
who are concerned with tires and vehicles and who have an engineering or science
background at the Bachelor of Science level.

The basic and practical aspects of the mechanics of pneumatic tires will be introduced
by internationally renowned experts in tire mechanics. Extensive, detailed course notes
prepared by each instructor will be provided for all participants, along with a 700-page
e-book, ‘The Pneumatic Tire’, edited by Professors A. Gent and J. Walter. Those who
complete this course will receive a certificate from the University of Akron.

Program Schedule
Monday, March 20, 2023

09:00 - 09:30

Welcome and Introduction

Dr. Benjamin T.F. Chung

Department of Mechanical Engineering
The University of Akron, Akron, OH. USA

09:30 — 15:30

The Tire as a Vehicle Component
Dr. Gerald Potts

GRP Dynamics LLC

Akron, OH. USA

Today’s pneumatic tire must serve four functions: (1) support a moving load; (2)
generate steering forces; (3) generate driving and braking forces; and (4) provide
isolation from road irregularities. In examining the complex mechanism involved in
satisfying the above four requirements, participants will study the tire’s importance in
determining overall vehicle performance; for no matter what level of complexity is
designed into a vehicle, its only communication with the road is through its tires, which
must be tough and strong yet flexible.

1. Basic functions
2. Lateral force tire models
3. Cornering transients
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4. Vehicle ride characteristics

15:30 - 17:30

Tire Components, Tire Compounds and Tire Materials

Dr. Annette Lechtenbohmer

Goodyear Innovation Center, Luxembourg (Retired); Associate Editor, Tire Science and
Technology Journal

The lecture gives an overview of the tire components, the demands on their compounds
and the use of materials in these compounds. It attempts to make the connection
between the role of components in a tire, the compound requirements of these
components and the raw materials and cure which results in the desired compound
properties. The lecture wants to close the loop between the raw materials and
reinforcements used, the compound properties, tire preparation and cure, and final tire
properties. The lecture will cover:

1. Components of a tire and demands

2. Tire compounds and their materials, including polymers, fillers,
additives, sulfur, and curatives

3. Tire structure and composites, textile cords, wire, carcasses, beads,
and belts

4. Processing, including mixing, calendaring, extrusion

5. Tire building

Tuesday, March 21, 2023

09:00 - 12:00

Tire Components, Tire Compounds and Tire Materials (Continued)
Dr. Annette Lechtenbohmer; Goodyear Innovation Center, Luxembourg (Retired);
Associate Editor, Tire Science and Technology Journal

12:00 — 13:00 complimentary Lunch
13:00 — 18:00

Tire Stress and Deformation Analysis
Dr. Michael Trinko; Technical Center, The Goodyear Tire and Rubber Co, Akron, OH.
USA (Retired)

Several topics related to understanding tire behavior are covered which give a basic
understanding of tire mechanics. The properties of the anisotropic cord rubber
composite have primary control of the overall performance characteristics of pneumatic
tires. To optimize a given tire performance, knowledge of the combined cord rubber
composite material properties is necessary and will be covered in this part of the
course. Finally, we will examine results of rolling tire analyses and how these were
obtained.
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1. Analytical techniques (classical methods)
A. Equilibrium tire design
B. Cord loads, belt loads, sidewall loads
C. Air diffusion calculation
D. Beads load, bead contact forces
E. Experimental techniques
Composite material properties calculation
Footprint contact behavior
Cord loads for traction, cornering
Rolling tire modeling approaches

aRrLDN

Wednesday, March 22, 2023

09:00 — 15:00

Impact of Rubber and Reinforcement Properties on Tire Footprint
Mechanics

Dr. Mahmoud Assaad

Global Tire Performance Prediction, Computational Mechanics

The Goodyear Tire & Rubber Co, Akron, OH. USA

The viscoelastic behavior of the rubber compounds and the reinforcing cords influences
the stability of the tire footprint shape. Additional physical properties such as the strain
dependency of both constituents and their thermal stability contribute to the contact
pressure distribution. The resultant tire forces and moments transmitted to the vehicle
are measured using tri-axial force pin transducers or pressure-sensitive mats. The
interaction between the materials’ behavior and the tire global response controls the
mechanics of tire readability and wear characteristics. The following topics will be
discussed:

1. Mechanical Properties of Rubber:
Elasticity and viscoelasticity
Strength of rubber compound
Payne, Mullins effects
Energy dissipation
Strain energy release rate
Neural network (Feed Forward-Back Propagation) based constitutive model for
rubber material
2. Fibers and Cords: load-displacement, creep, stress relaxation, shrinkage
Impact of steel wires & polymeric cords on tire performance, reinforcement
adhesive coatings and processing
3. Tire Transient Force & Moment Response to Slip Angle Sweep:
Footprint characteristics
F&M measurement
Small-medium-large slip angle regimes
4. Tire Applications:
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How tires age and how to measure aging in tires

Tire electric resistance

Tire pressure loss over time-impact of liner material and thickness
Tire post cure inflation

Tire digital twin technology

15:00 — 18:00

Visit to the Exhibition

Thursday, March 23, 2023

09:00 — 15:00

VIRTUAL TIRE MODELING for IMPROVED PERFORMANCE

Dr. Ronald Kennedy, Center for Tire Research (Retired), The University of Akron and
Virginia Tech. Blacksburg, Va. U.S.A; Associate Editor of Tire Science and Technology
Journal

Simulations are increasingly being used in companies’ virtual design processes to
develop a tire more effectively and efficiently with desired performance attributes. These
simulation methods run the gamut from simple empirical or analytical models to highly
detailed finite element models. These increasing levels of modeling will be described
along with examples, with extended focus on the finite element modeling method.

Various finite element modeling techniques will be shown as part of the tire performance
simulation examples.

The lecture will cover:

1. Review of tire modeling methods, with examples
2. Introduction to tire finite element analysis (FEA)
3. Application of FEA to tire performance prediction

A. Tire/road contact

B. Rolling resistance

C. Tread wear

D. Durability

E. Hydroplaning

15:00 — 15:30

Course Evaluations and Distribution of Certificates
Dr. Benjamin T.F. Chung, Department of Mechanical Engineering
The University of Akron, Akron, OH. USA
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For course information, please contact:

Dr Benjamin T F Chung

College of Engineering and Polymer Science
Department of Mechanical Engineering

The University of Akron

Akron, OH. 44325-3903 USA

Tel: +1 330 972 7739

bchung@uakron.edu

For registration information, please contact:

Andrew Boakes

Conference Director, UKi Media & Events
Abinger House, Church Street,

Dorking, Surrey, RH4 1DF, UK

Tel: +44 1306 743744

Fax: +44 1306 877411
andrew.boakes@ukimedievents.com
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Biographical Notes
Dr. Mahmoud C. Assaad

In 1983, Dr. Assaad earned his Ph.D. degree in Engineering Science and Mechanics
as major and Applied Mathematics as minor from lowa State University, Ames,
lowa. In 1979, he received a M.S. degree in Structural Engineering from the same
university. In 1990, he received a M.S. degree in Polymer Science from The
University of Akron (Akron, Ohio). In 1983, he joined The Goodyear Tire & Rubber
Company. His current research interests include development of multi-physics
simulation of tire performance including structural, thermal, and oxidative
response. He is a lecturer at the Goodyear Institute of Technology. He was an
Adjunct Assistant Professor in the Civil Engineering Department at The University of
Akron and was also a lecturer at The University of Toledo. He co-authored the
composite segment of The Pneumatic Tire e-book, taught short courses on Plastics
and Elastomers in Engineering Design in Italy, Luxembourg, and Germany. He was
an invited speaker to the Gordon Conference on Fibers Science and to the 2009
“The Annual Workshops Materials’ Days at the University of Rostock”, Germany. Dr.
Assaad was a recipient of the special Achievement Award from NASA for his
meritorious accomplishments, dedicated work, and special efforts. He was the
Winner of the “2008 Create the Future Design Contest” in the machinery/equipment
category and served as a technical chairman for the 26th Anniversary of The Tire
Society Conference. Dr. Assaad holds over 60 U.S., patents and trade secrets in U.S,,
and Europe.

Dr. Benjamin T.F. Chung

Dr. Benjamin T.F. Chung earned his Ph.D. degree in Mechanical Engineering at
Kansas State University. He joined The University of Akron as an Assistant Professor
in 1969, served as Chair of Mechanical Engineering Department from 1984 to 1999
and was awarded the endowed Chair of the F. Theodore Harrington Professor of
Mechanical Engineering in 1993. He has chaired the Tire Mechanics symposium or
short course in the past 30 years. Dr. Chung is a five-time recipient of the
Outstanding Achievement Award from the Board of Trustees, a recipient of the
Louis Hill Award from the College of Engineering, and the Outstanding Research
Awards from both the College of Engineering and the University Alumni
Association. His honors outside the campus include the Norbert Wiener Award
from MCB University Press in London, Life Fellow from the American Society of
Mechanical Engineers, Outstanding Alumni Award from the National Cheng Kung
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University, Taiwan, Outstanding Reviewer for the Journal of Heat Transfer,
Contribution and Board Space Act Award from NASA Glenn Research Center, and
more recently, Lifetime Achievement Award from Tire Technology International.
Being an author and co-author of two book chapters, and 190 technical papers, Dr.
Chung has directed 32 M.S. theses, 18 Ph.D. dissertations, and three post-doctoral
fellows. He served as Associate Editor of the ASME Journal of Heat Transfer and
Editorial Advisory Board member for John Wiley & Sons Inc. Currently, he is F.
Theodore Harrington Professor Emeritus, an Editorial Board Member of The Open
Thermodynamics Journal, The International Journal of Applied Engineering Research,
and The Open Conference Proceedings Journal.

Dr. Ronald Kennedy

Dr. Ron Kennedy served as the Managing Director of the Center for Tire Research
(CenTiRe), an industry/university consortium involving Virginia Tech, The University
of Akron, and tire and tire-related companies. Before joining CenTiRe, he worked
for 37 years in the tire industry at Firestone, Bridgestone/Firestone, and Hankook
Tire performing tire finite element methods development and software
programming, simulation systems development, advanced tire design, and tire
factory uniformity studies. His work has covered the range of tire performance
areas, manufacturing, and design. Dr. Kennedy is currently an Associate Editor of
the Journal of Tire Science and Technology. He has numerous technical publications
and presentations and has been awarded the Arch T. Colwell Merit Award from
SAE, the Tire Society Superior Paper Award and an Honorable Mention Award, the
CEO Award and President's Award from Bridgestone/Firestone. Dr. Kennedy was
the Plenary Speaker at the 2017 Tire Society Conference and gave the Keynote
Address at the 2018 ACS Rubber Division Meeting. Ronald Kennedy received his BS
and MS degrees in Engineering Mechanics from the University of Wisconsin, and his
Ph.D. in Mechanical Engineering from The University of Akron.

Dr. Annette Lechtenbohmer

Annette Lechtenbdhmer, a citizen of Germany, finished her studies of chemistry at
Westfalische Wilhelms-Universitat MUnster, Germany, with a Ph.D. in Physical
Chemistry in 1981. After two post doctorates, she was employed at the Goodyear
Innovation Center in Luxemburg, she filled positions within compounding and
compound testing. She achieved the title of Senior Research Associate of Material
Science. During her 35 years of experience in the rubber industry, she has
accumulated profound knowledge of compound development, compound testing
and test principles, viscoelasticity, compound processing, testing for material
modelling and structure of tires, quality control and production. Her positions
required close cooperation with other steps of tire development, production, tire
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design, construction, raw material suppliers, and scientific institutes and
universities.

In addition to her industry experience, she taught at Universitat Hannover on “Tire
Technology” for many years and lectured on “Elastomer Technology” at Luxemburg
University. She holds several Patents and Trade Secrets. She is a member of Tire
Society, German Chemical Society and German Rubber Society. She retired from
Goodyear in 2020 but maintains her dedication to promote rubber and tire science.
She continues teaching and serving as an Associate-editor of the Tire Science and
Technology Journal. In June 2020, she was presented an award from the German
Rubber Society at the International Rubber Conference for her special
performances in research, technology, and economy.

Dr. Gerald Potts

Dr. Gerald Potts obtained his Ph.D. degree in Mechanical Engineering from Kansas
State University. Upon graduation in 1970, he joined the Firestone Tire and Rubber
Co. as a Research Scientist and Group Leader of the Dynamics Research
Laboratory. In 1978, he became the Manager of Tire/Wheel Testing Systems at MTS
Systems Corporation where he led the initial development of the Flat-Trace a tire
test machine. Two years later, he was employed by the General Motors Institute as
an Associate Professor of Mechanical Engineering teaching Vehicle Dynamics and
Mechanical Vibrations. In the meantime, he established his own company, G.R.
Potts Associates, Inc. From 1984 to 1991, then becoming President of TMSI
specializing in tire high speed uniformity test systems, tire rolling resistance testers,
On LEVEL tire test systems and vehicle crash testing. In 2013, he sold TMSI to
MESNAC Americas, LLC, and remains as President of TMSI LLC. Dr. Potts has
traveled and lectured to engineering groups, world-wide, having delivered a Plenary
Lecture at the 2006 Indian Rubber Institute Conference in Cochin, India. He holds
ten patents, has been an Adjunct Professor of Mechanical Engineering at The
University of Akron since 1974, and was awarded a Lifetime Achievement Award by
Tire Technology International at the 2014 Conference and Exhibition in Cologne,
Germany.

Dr. Michael Trinko

Dr. Michael Trinko holds his Ph.D. degree in Engineering Mechanics from the
University of Wisconsin. He has devoted three decades (1972-2003) of his career to
tire analysis and tire development for the Technical Center of the Goodyear Tire &
Rubber Co. where he served as a Research and Development Associate. While at
Goodyear, he initiated, developed and led Technical Leadership Courses for the
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technical staff. Dr. Trinko holds two patents relating to tire technology and has
authored a section of "The Pneumatic Tire" published by NHSTA. He has presented
numerous papers, all related to tire mechanics, in government sectors, at
universities and professional societies. He served as the Chairman of the Industrial
Advisory Committee of the NASA Tire Modeling Program, Session Chair for SAE
meetings and Program Chair for the Tire Society Conference, Treasurer for The Tire
Society, and Associate Editor of the Journal of Tire Science and Technology. Dr. Trinko
was recognized with the Lifetime Achievement Award at the 2014 International Tire
Technology Conference.



The University of Akron
College of Engineering and Polymer Science

Previous Comments

“This was a high value professional course taught by an experienced faculty, an absolutely essential
course for those who want to excel in the tire industry.”
- Prakash Chandra Sohara, Hasetri India

“The University of Akron Tire Mechanics Symposium is very informative and provides an idea where
the tire technology is heading today. It is very useful in day-to-day work.”
- Haran Periyathamby, The Goodyear Tire & Rubber Company

“This symposium is equally valuable to the expert and to the novice; the expert can interpret his
micro expertise into the macro world of tires, while the novice can get a kick-start in developing his
own expertise.”

- J. K. Valaitis, Valaitis Consulting, Inc.

“An excellent course-well runs. Most people at Bentley Motors involved with tires have now
completed the course.”
- Dr. Andrew McKinlay, Bentley Motors Limited, England

“Very good speakers and very nice presentation styles. It was great to have instructors with so much
experience (adds a personal touch) who had seen so much change in Tire industry.”
- Janifer Mcintyre, Ph.D. student, Dubbin Institute of Technology, Germany

“Great course and truly unique in the world.”
- John Dick, Senior Scientist, Alpha Technologies, USA

“Good! | would like to study at the University of Akron.”
- Marcin Bortlik, Field Engineers Manager, Bridgestone Sales Polska, Poland

“This course gave me a great and deep look into not only tire mechanics, but physics and chemistry
also.”
- Sergey Olshansky, Product Planning Manager, /SC Cordiant, Russia

“Many thanks for giving me good foundations about tires and a lot of information about the basic
and practical aspects of the tire mechanics. They will be useful for my future tasks and job
responsibility”

- Agus Mulyono, Tire Designer, Pt. Gajah Tunggal, Indonesia

“Great overview of many important & relevant topics we deal with in tire engineering. Excellent and
useful; Presents both current tools and the background & historical context to tie it all together.”
-Tom Vadnais, President, Vadnais Engineering, Atlanta, GA.

“I would highly recommend this course, and | really liked to have the course to visit in parallel the
ITEC Exhibition; it gives a lot of contacts possibility”
-Jose Ricardo Mejia Lopez, Nexen Tire, Richfield, OH.

“This course is a great way to introduce engineers who are new to the tire industry and also for
those who want to improve their tire analysis skills”
-Steve Snyder, Independent Consultant, Palm Bay, FL.

“This was a very impressive course considering its only 5 days long”
-Tim arc Wilson, Titan International, Bryan, OH.

10



	Program Schedule
	Monday, March 20, 2023
	09:00 – 09:30
	Welcome and Introduction

	09:30 – 15:30 (Complimentary Lunch 12:00-13:00)
	The Tire as a Vehicle Component

	15:30 – 17:30
	Tire Components, Tire Compounds and Tire Materials
	Tuesday, March 21, 2023

	09:00 – 12:00
	Tire Components, Tire Compounds and Tire Materials (Continued)

	12:00 – 13:00 complimentary Lunch
	13:00 – 18:00 Tire Stress and Deformation Analysis Dr. Michael Trinko; Technical Center, The Goodyear Tire and Rubber Co, Akron, OH. USA (Retired)
	Wednesday, March 22, 2023
	09:00 – 15:00 (12:00 – 13:00 Complimentary Lunch)
	Impact of Rubber and Reinforcement Properties on Tire Footprint Mechanics

	15:00 – 18:00
	Visit to the Exhibition
	Thursday, March 23, 2023

	09:00 – 15:00 (12:00 – 13:00 Complimentary Lunch)
	15:00 – 15:30
	Course Evaluations and Distribution of Certificates
	For course information, please contact:
	For registration information, please contact:




<<

  /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



