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8:30 AM
Xianwei Meng

Tire Society President

8:45 AM
Young Gon Shin

Hyundai Motor Company

9:45 AM
Adam Stackpole

2026 Conference Program Chair

9:55 AM Please visit the poster session

10:15 AM
Matthew Van Gennip

MVG Research & Consulting Inc.

10:20 AM 1.1
Early Determination of Tire Development Direction Using Driving 

Simulators and Vehicle Simulation

Akio Uesaka

Toyo Tire

10:45 AM 1.2
Tire Model Adaptation by Off-line Methodology using Full Vehicle 

Simulations and Experimental Tests

Jungsik Kim

Hankook Tire

11:10 AM 1.3
TMC: A Real-Time Thermo-Mechanical Contact Model with 

Physically Interpretable Parameters

Marco Furlan

Calspan

11:35 AM 1.4
Thermo-Mechanical Tire Modeling for Accurate Prediction of 

Temperature-Dependent Handling and Rolling Resistance

Francesco Calabrese

Fraunhofer ITWM

12:00 PM Please visit the poster session

1:00 PM
Qian Li

The Goodyear Tire & Rubber Company

1:05 PM 2.1 Green-to-Cured Design Influence in Aircraft Tyre Manufacturing
Abhishek Bhatnagar

Dunlop Aircraft Tires

1:30 PM 2.2
Coupled Thermo-Kinetics Simulation for Prediction of Tire Curing 

Behaviour

Kaustubh Morankar

BKT

1:55 PM 2.3
Non-Pneumatic Tire Design: Novel Structural Architecture and 

Material Selection for Next-Generation Performance

Tom Feister

Trimech / A3T

2:20 PM 2.4
An Extended Phenomenological Friction Model for Tire-Road 

Interaction in FE Simulation

Sumit Tarachandani*

TU Dresden

2:45 PM 2.5

Range at Risk: Reliable Low-Temperature Rolling Resistance 

Prediction Using Advanced Rubber and Cord Material Models 

within an Enhanced Parallel Rheological Framework

Gautam Sagar

Continental

3:10 PM Please visit the poster session

3:30 PM
Thomas J.R. Hughes

The University of Texas at Austin

4:30 PM Please visit the poster session

5:30 PM
Adam Stackpole

2026 Conference Program Chair

5:35 PM

6:15 PM
Jason Bokar

Michelin Americas R&D Corporation

6:30 PM
Chris Chapman

MongoDB

7:30 PM
* Indicates student presentation

Close of Day 1

Reception

Banquet Welcome Address

Awards Presentation

Session 1 - Tire Models for Vehicle Simulation

Lunch (Provided)

Session 2 - Physics-Based Modeling

Break

Plenary - The Finite Element Method and Isogeometric Analysis:  

Past, Present, Future

Banquet Speech - The Data Intelligence Layer: 

Building Agentic Systems with Memory

Dinner

Day 1 – Tuesday, September 22, 2026

Conference Opening

Keynote - Reinventing Tire Development for the SDV Era: Closing the 

Loop through Connected Data and Digital Twin Transformation

Announcements

Break
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8:30 AM
Xianwei Meng

Tire Society President

8:35 AM
Jim Peters

Maxxis International USA

8:40 AM 3.1

Coupled Antioxidant Transport and Oxygen-Driven Oxidation in 

Rubber: A Computational Framework for Predicting Depletion 

Fronts, Degradation Patterns, and Service Lifetime

Mahmoud Assaad

Endurica

9:05 AM 3.2
Impact of Tire Temperature on Rolling Resistance of Heavy-Duty 

Tires: Experimental Results from a Flat-Track Test Rig

Mattias Hjort

VTI

9:30 AM 3.3
Development and Experimental Validation of Transient Tire 

Temperature Digital Twin

Garrett DeBrock*

University of Toledo

9:55 AM 3.4
Fatigue Life Prediction of OTR Tires Accounting for Vulcanization-

Induced Property Gradients

Hao Wang

E-rubber Technology

10:20 AM
Adam Stackpole

2026 Conference Program Chair

10:30 AM Please visit the poster session

10:50 AM
Xianwei Meng

Tire Society President

11:50 AM

12:50 PM
Matthias Wangenheim

Leibniz Universität Hannover

12:55 PM 4.1
Numerical Framework for Tire Wear Simulation Based on a Novel 

Mesh Updating Algorithm

Sergio Antuna Uzeda*

TU Dresden

1:20 PM 4.2

Carbon Footprint Mitigation in SBR Compounds through the 

Synergistic Use of Active Zinc Oxide and Devulcanized Ground Tire 

Rubber

Marziyeh Shabani

University of Akron

1:45 PM 4.3
EURO 7 Tire Abrasion: Regulatory Timeline, Equivalence 

Procedures, and Circuit Development

Alejandro Hortet

Link Engineering

2:10 PM
Bruno Finco, Girish Radhakrishnan

MOVEdot

3:10 PM Please visit the poster session

3:30 PM
Gobi Gobinath

The Goodyear Tire & Rubber Company

3:35 PM 5.1

Formulation Optimization and Dynamic Characterization of a 

Flexoelectric Polyelectrolyte Elastomer for Tire Sensor Applications 

Using Extreme Vertices Mixture Design

Shahba Tasmiya Mouna*

University of Akron

4:00 PM 5.2

Tire NVH: Critical Review of Testing Methods through the Lens of 

Tire-Road Interaction – Strategies, Surfaces, Pros, Cons, and 

Pathways Forward

Johann Pankau

NVH Consulting LLC

4:25 PM 5.3
Rapid Virtual Generation of CDTire Models for Tire Rolling NVH 

Prediction

Yaswanth Siramdasu

Hankook Tire

4:50 PM 5.4
The Next Frontier in Hydroplaning Detection: Bridging Vehicle-Level 

and Tire-Level Intelligence

Masoud Ansari

The Goodyear Tire & Rubber Company

5:15 PM
* Indicates student presentation

Day 2 – Wednesday, September 23, 2026

Opening Remarks

Break

Session 3 - Durability and Rolling Resistance

Lunch (Provided)

Distinguished Award Presentations

Session 4 - Tire Lifecycle

Break

Session 5 - Emerging Technologies

Close of Day 2

A Word from our Sponsors

Annual Business Meeting: State of the Society & Business Meeting 

Plenary - AI Agents in Tire R&D: 

Accelerating Design Cycles Across Lab, Track, and Simulation
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KEYNOTE ADDRESS 

 

Reinventing Tire Development for the SDV Era: 

Closing the Loop through Connected Data and 

Digital Twin Transformation 
 

Young Gon Shin 
Vice-President, MSV Chassis Engineering Design Group 

Chair, Tire System Expert Committee 

Hyundai Motor Company 
 

Young Gon Shin joined Hyundai Motor Company in 

1997, where he is a senior engineering leader, focusing 

on ride and handling (R&H) performance 

development and chassis system design. In 2004, Mr. 

Shin earned an M.S. in Automotive Engineering from 

the University of Michigan–Ann Arbor. From 2010 to 

2014, he worked at Hyundai America Technical 

Center, Inc. (HATCI), where he gained valuable insight 

into North American customer requirements and 

operating conditions. 

 

Since 2023, Mr. Shin has been Vice President of 

Hyundai’s MSV Chassis Engineering Design Group and 

Chair of its Tire System Expert Committee, which 

develops mid-to long-term technology strategy and 

guides advanced technology development related to 

tires. 

 

Mr. Shin brings nearly three decades of hands-on experience in the automotive industry. 

Leveraging his strong expertise in vehicle-level R&H development, he established a 

system-level chassis development framework based on target cascading. This model-

based framework makes extensive use of measurement-based tire datasets to create 

more refined, quantitative targets.  

 

Mr. Shin is integrating established tire big-data assets with vehicle data to develop AI- 

and statistics-based tire performance prediction technologies, improving accuracy in the 

early stages of development. In addition, he is developing data-driven decision-making 

methodologies to strengthen the Virtual Tire Development process. 
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Keynote Abstract 

 

The transition toward electrification and software-defined vehicles (SDVs), coupled with 

the expansion of mobility platforms beyond the traditional passenger car and SUV 

segments are transforming the tire development paradigm. To address the increasingly 

demanding requirements related to high loads, high torque, energy efficiency, and real-

time data utilization, tire engineering must evolve from a conventional, testing-centered 

linear process into a closed-loop framework enabled by Connected Data and Digital 

Twins. This presentation explores this transformation through four key dimensions: 

performance optimization, virtual tire development, real-time data-driven Predictive 

Health Management (PHM), and vehicle control enhancement for diverse vehicle 

platforms. 

 

Emerging vehicle platforms impose new requirements that differ substantially from those 

of conventional vehicles. In electrified architectures, purpose-built vehicles (PBVs) and 

other high-load applications, increased vehicle mass and instantaneous drive torque 

significantly accelerate tire wear. Simultaneously, demands for improved energy 

efficiency and extended driving range continue to grow. These factors become even 

more challenging when stringent regulatory requirements, including CO2 reduction, 

noise limits, and upcoming wear regulations are added. Consequently, tire development 

must achieve a delicate balance between wear durability, load-carrying capacity, 

rolling resistance, and exterior noise reduction. 

 

Virtual tire development is emerging as a critical enabler for resolving these complex and 

often conflicting demands. By leveraging digital twin-based tire models and advanced 

simulation technologies, engineers can front-load design maturity and enhance the 

reliability of performance predictions through stronger correlations with physical test 

results. This approach significantly reduces prototype iterations, shortens development 

times, lowers costs, and mitigates the risk of late-stage design changes. Ultimately, virtual 

development elevates tire engineering from component-level assessment to a 

foundational element of overall vehicle program efficiency. 

 

In the context of autonomous driving and SDV environments, tire-specific databases and 

real-time vehicle data create a new link between development and in-service 

operation. Real-time data facilitates accurate tire condition estimation, performance 

degradation forecasting, and maintenance optimization. This not only advances PHM 

but also enhances steering, braking, and traction control by integrating tire state 

information directly into vehicle control strategies. In this sense, the tire is evolving from a 

passive consumable into an intelligent system component that actively contributes to 

vehicle safety and performance. 

 

This presentation proposes a closed-loop tire development framework that integrates the 

evolving requirements of diverse mobility platforms, design innovation via virtual 

engineering, and data-driven PHM in the SDV era. It demonstrates how next-generation 

tire development can become faster, more robust, more predictive, and more intelligent. 
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PLENARY LECTURE 
 

The Finite Element Method and 

Isogeometric Analysis: Past, Present, Future 
 

Thomas J.R. Hughes 
John O. Hallquist Distinguished Chair in Computational Mechanics 

Peter O'Donnell Jr. Chair in Computational and Applied Mathematics 

Professor of Aerospace Engineering and Engineering Mechanics 

The University of Texas at Austin 
 

 
 

Thomas J.R. Hughes is a Professor of Aerospace Engineering & Engineering Mechanics at The 

University of Texas at Austin and one of the most influential and widely cited scholars in 

computational and applied mechanics. His pioneering contributions to finite element methods 

and computational mechanics have had a profound and lasting impact on solid and fluid 

mechanics, engineering analysis, and simulation-based design across academia and industry. 

 

Dr. Hughes previously held senior academic and leadership positions at Stanford University, where 

he served as Chair of Mechanical Engineering, Chair of Applied Mechanics, and Chair of 

Mechanics and Computation, after earlier appointments at UC Berkeley and Caltech. He is an 

elected member of the U.S. National Academy of Engineering, the U.S. National Academy of 

Sciences, and other leading international academies, reflecting his exceptional standing in the 

global research community. 

 

A founder and past president of both the U.S. and International Associations for Computational 

Mechanics, Dr. Hughes has played a central role in shaping the field’s research directions, 

professional societies, and scholarly standards worldwide. He is the recipient of numerous highest-

level honors, including ASME’s Medal and ASCE’s designation as Distinguished Member, along 

with many international awards recognizing lifetime achievement in engineering science and 

applied mathematics. 

 

Dr. Hughes also served for decades as an editor of the flagship journal Computer Methods in 

Applied Mechanics and Engineering. His more recent work on isogeometric analysis has helped 

bridge computational geometry and analysis, significantly influencing modern simulation 

workflows and advancing the integration of design and analysis in engineering practice. 
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PLENARY LECTURE 
 

AI Agents in Tire R&D: Accelerating Design  

Cycles Across Lab, Track, and Simulation 
 

Bruno Finco 
Chief Technology Officer & Co-Founder 

MOVEdot 
 

 

Bruno Finco is Co-Founder and CTO of MOVEdot, building 

AI Agents that help automotive and tire engineering 

teams turn complex engineering data into fast, traceable 

decisions that shorten development cycles. He has led tire 

and vehicle development campaigns spanning lab 

testing, modeling, simulation, and on-track validation, 

where he experienced firsthand how manual, siloed 

analysis and correlation processes became the main 

bottleneck in development. Today, his work focuses on 

connecting these data streams into repeatable 

investigations that compress the test-to-decision cycle 

and deliver order-of-magnitude gains in development 

efficiency. With 10 years in automotive engineering and 

data systems, Bruno deploys reliable AI workflows in real 

engineering environments. 

 

Girish Radhakrishnan 
Chief Executive Officer & Co-Founder 

MOVEdot 
 

 

Girish Radhakrishnan is Co-Founder and CEO of MOVEdot, 

building AI Agents that help automotive and tire engineering 

teams extract engineering decisions from complex test and 

simulation data at engineering speed. He previously worked 

on vehicle motion control systems at Tesla and led tire and 

vehicle dynamics programs across automotive and tire 

OEMs, spanning high-fidelity tire modeling, system 

identification, and validation campaigns. He has presented 

his work at the Tire Society Conference and Tire Technology 

Expo. That background in tire modeling and control 

development shapes MOVEdot’s technical direction, 

ensuring its AI systems reflect the realities of tire and vehicle 

development and validation workflows for large 

organizations. 
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BANQUET SPEECH 
 

The Data Intelligence Layer: 

Building Agentic Systems with Memory 
 

Chris Chapman 

Advisory Solutions Architect 

MongoDB 
 

 

Chris Chapman is an Advisory Solutions Architect at 

MongoDB, where he helps enterprises design and deploy 

AI-enabled systems built on modern cloud architecture. 

With 20 years of experience in statistical modelling, 

generative AI, AI agents, and vector search, Chris has 

worked as a software developer and architect for 

technology leaders such as AWS, Confluent, and 

MongoDB.  

 

He works with customers to build cloud-native frameworks 

integrating data streaming, event-driven patterns, and 

scalable microservices to support production-grade AI 

workloads. Chris is particularly passionate about applying 

these capabilities in complex, highly regulated industries, 

helping teams move from AI proofs of concept to resilient, 

secure systems of action in the cloud. 

 

 

 

MARK YOUR CALENDARS 

Next year’s Tire Society Conference will be held 

September 21-22, 2027 
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CALL FOR PAPERS 
 

46ᵗʰ Annual Conference and Business Meeting on 

Tire Science and Technology 
 

The Tire Society invites researchers, industry professionals, educators, students, and innovators to 

submit papers for the 2027 Tire Society Conference. Original, unpublished papers are sought on all 

aspects of tire science and technology, including, but not limited to, the following topics:  

 

Tire Mechanics and Performance: Research related to tire behavior, contact mechanics, force and 

moment generation, handling, traction, rolling resistance, wear, durability, ride, and other 

performance characteristics.  

 

Tire Modeling and Simulation: Analytical, empirical, physics-based, and data-driven approaches for 

tire modeling, parameter identification, validation, and integration with vehicle simulation 

environments.  

 

Testing and Validation: Laboratory and field-testing methods, instrumentation, measurement 

techniques, data analysis, test correlation, and validation of experimental and simulation results.  

 

Materials, Compounds, and Tire Construction: Advances in tire materials, tread compounds, 

reinforcing structures, manufacturing technologies, and tire design methodologies.  

 

Tire-Road Interaction: Studies addressing friction, contact phenomena, road surface characterization, 

environmental effects, and the influence of tire-road interaction on vehicle performance and safety.  

 

Smart Tires and Connected Technologies: Embedded sensing, telemetry, condition monitoring, digital 

twins, predictive analytics, and integration of tires into intelligent vehicle systems.  

 

Manufacturing and Quality Systems: Innovations in tire production, process optimization, quality 

assurance, inspection technologies, automation, and manufacturing efficiency.  

 

Emerging Topics in Tire Science and Technology: Novel concepts, sustainability initiatives, alternative 

materials, electrified vehicle applications, autonomous vehicle considerations, and other emerging 

areas relevant to the tire industry. 

 

Other Tire Science and Technology Topics: The Tire Society welcomes submissions on any aspect of 

tire science and technology. Authors are encouraged to submit original research, case studies, 

practical applications, and emerging concepts even if their work does not fit within the topic areas 

listed above. 

 

Deadline to Submit Abstracts:  March 7, 2027 

Notification of Abstract Acceptance:  May 3, 2027 

Deadline to Submit Presentation Materials:  August 15, 2027 

Tire Society Conference:  September 21-22, 2027 

Deadline to Submit Manuscripts:  November 2, 2027 

 

More information for Authors, including Presentation, Awards, and 

Manuscript Submission Information can be found at:  

https://www.tiresociety.org/author-information/  

https://www.tiresociety.org/author-information/
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ABOUT THE TIRE SOCIETY 
 
The Tire Society was established to disseminate knowledge and to stimulate development in the science 

and technology of tires.  This is pursued through technical meetings and publication of the journal, Tire 

Science and Technology.  The Society is a not-for-profit Ohio corporation managed by a duly elected 

Executive Board of tire industry professionals who serve on a volunteer basis.  

 

2025-2026 EXECUTIVE COMMITTEE: 

 

President: Xianwei Meng The Goodyear Tire & Rubber Company Akron, OH 

Vice-President: Annette Lechtenböhmer  Retired Luxembourg 

Treasurer: Michael Stackpole Stackpole Engineering Services North Canton, OH 

Secretary: Michael Kaliske Technische Universität Dresden Dresden, Germany 

Journal Editor: Matthias Wangenheim Leibniz Universität Hannover Hannover, Germany 

Past-President: Jim McIntyre Bridgestone Americas Akron, OH 

 

 Members at Large:  

William Mars Endurica LLC Findlay, OH 

Bob Pelle The Goodyear Tire & Rubber Company Akron, OH 

Matthew J. Schroeder MathWorks Ottawa, OH 

Matthias Wangenheim Leibniz Universität Hannover Hannover, Germany 

Yintao Wei Tsinghua University Beijing, China 

Burkhard Wies Continental AG Hannover, Germany 

 

ADVISORY BOARD: 

 

The Tire Society Executive Committee is also supported by an Advisory Board: 

 

Robert Asper Director, Core Product Engineering Bridgestone Americas  

Gregory Bunting Managing Director Center for Tire Research (CenTiRe) 

Olivier Gerardin Director, Tire Performance Research Michelin Americas R&D Corp. 

Volker Koblitz Head of R&D OE PLT The Americas Continental AG 

Guenter Leister Owner Tire Wheel Mobility Solutions 

Ajay Mohan Mahajan Associate Dean for Research The University of Akron 

David Poling VP, R&D and Technical GiTi Tire R&D Center North America 

Curt Selhorst VP, Product Quality & Lifecycle Optimization Goodyear Tire & Rubber Company 

Robert Wheeler VP, American Technical Center Hankook Tire & Technology Co, Ltd 

 

TIRE SOCIETY BUSINESS OFFICE: 

 

The Tire Society 

c/o KnowledgeWorks Global, Ltd. 

301 Concourse Blvd. Suite 210 

Glen Allen, VA  23059 USA 

Email: tst@am.kwglobal.com 

Tel: 785-289-2056 

 

Membership services are provided by 

KnowledgeWorks Global Ltd. If you have any 

questions regarding your order or payment history, 

please contact us at tst@am.kwglobal.com  

 

 

 

 

mailto:tst@am.kwglobal.com
mailto:tst@am.kwglobal.com


 

13 

 

 

 

 

Many members volunteered their time to organize the Annual Conference and Business Meeting. 

 

CONFERENCE COMMITTEE: 

 

Committee Chair:  Matthew J. Schroeder  MathWorks 

2026 Program Chair:  Adam Stackpole  Stackpole Engineering Services 

2027 Program Chair:  Gaurav Chauda  Yokohama Tire Corporation 

2028 Program Chair:  Mohit Nitin Shenvi  SRI America 

 

Session Chairs:  

Gobi Gobinath The Goodyear Tire & Rubber Company 

Qian Li The Goodyear Tire & Rubber Company 

Jim Peters Maxxis International USA 

Matthew Van Gennip MVG Research & Consulting Inc. 

Matthias Wangenheim Leibniz Universität Hannover 

  

Poster Session Chairs:  

Jae-Won Choi The University of Akron 

Hyeonu Heo The University of Akron 

 

AWARDS COMMITTEE: 

 

Jason Bokar (Chair) Michelin Americas R&D Corporation 

Mirza Baig Hankook Tire & Technology 

Pooya Behroozinia Maxxis International USA 

Ricardo Jacome Exponent 

James Valerio Hankook Tire & Technology 

 

MARKETING COMMITTEE: 

 

Bob Pelle (Chair) The Goodyear Tire & Rubber Company 

Mirza Baig Hankook Tire & Technology 

Gobi Gobinath The Goodyear Tire & Rubber Company 

Todd Hain Smithers 

Will Mars Endurica LLC 

Jerry Potts GRP Consulting 

 

 

The Tire Society also thanks KnowledgeWorks Global Ltd. for their many contributions! In particular, 

we wish to thank Chris Lapine for his tireless commitment to assisting the Society in its goal of 

disseminating knowledge about the science and technology of tires. 
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TIRE SCIENCE AND TECHNOLOGY 
 
The Journal of Tire Science and Technology, published by the Tire Society, is the world’s leading peer-

reviewed scientific journal dedicated to tires. It contains over 50 years of scientific content. 

  

Original contributions address the development and 

application of experimental, analytical, and 

computational science related to tires. To maintain the 

Journal’s high scientific standards all Journal submissions 

undergo peer-review prior to publication. New issues are 

published quarterly with approximately four articles per 

issue.  

 

Subscription: Members of the Tire Society receive 

complimentary electronic access to the Journal. 

Institutional subscriptions are also available for 

organizations and academic institutions. 

 

Technical Notes: The journal also accepts submissions of 

Technical Notes, which are a shorter format. Technical 

Notes are published in the journal together with full length 

articles. Submission and handling of the Technical Notes 

follow the same peer-review requirements.  

Technical Notes typically describe a single scientific or 

technical contribution. The shorter format is intended to 

enable a shorter review period and quicker publication.  

 

Open Access: Authors may select to publish an article 

under Open Access terms or under Subscription terms. For 

Open Access, authors pay an up-front fee, and the article 

becomes globally available at no cost. Under Subscription terms, authors publish at no cost, and non-

member readers must pay to access the article. The Open Access option gives authors more control 

over how their published work will be distributed. It can have a positive impact on an author’s citation 

rate, and on the journal’s Impact Factor and this is consistent with the Society’s mission to “increase 

and disseminate knowledge”. 

 

Online & Print: The journal is available both online and in print format, depending on the member’s 

subscription. Approved articles are published immediately online prior to printing.  

 

Clarivate Analytics: The journal is listed by Clarivate Analytics Web of Science, a prestigious database 

that provides comprehensive citation data for many different academic disciplines. 

 

Submit a Manuscript: Authors are welcome to submit manuscripts at any time. While many submissions 

are also presented at the Tire Society Conference, submission to the Journal does not require that the 

work be presented at the Conference. 
 

For more information, visit the Tire Science and Technology journal website: 

https://tst.kglmeridian.com/ 

 
 
 

 

 

https://tst.kglmeridian.com/
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JOURNAL EDITOR: 

Matthias Wangenheim Leibniz Universität Hannover Hannover, Germany 

 

CONSULTING EDITOR: 

Michael Kaliske Technische Universität Dresden Dresden, Germany 

 

ASSOCIATE EDITORS: 

Jason Bokar Michelin Americas R&D Corporation Greenville, SC 

Maik Brinkmeier Continental AG Hannover, Germany 

Gaurav Chauda Yokohama Tire Corporation Charlotte, NC 

Dirk Engel HAW Hamburg Hamburg, Germany 

Andrea Genovese University of Naples Federico II Naples, Italy 

Ronald Kennedy Center for Tire Research (Retired) Blacksburg, VA 

Meysam Khalegian Texas State University San Marcos, TX 

Annette Lechtenboehmer Retired Luxembourg 

Günter Leister TWMS Consulting Massenbachhausen, Germany 

Keijing Li Bridgestone Americas Akron, OH 

Dang Lu Jilin University Changchun, China 

Udo Nackenhorst Leibniz Universität Hannover Hannover, Germany 

 

MANUSCRIPT REVIEWS 

 

If you are interested in supporting the peer review 

process by reviewing manuscripts for the Tire 

Science and Technology Journal, please 

volunteer using this QR code.  

 

VOLUNTEER WITH THE TIRE SOCIETY 

 
As a Tire Society member, you will find that the more involved you are, the more you benefit. Volunteering 

is not only great for the member, but a vitally important part of moving our Society forward. 

 

Some volunteer opportunities are listed below. For more 

information and detailed job descriptions, visit the volunteer 

page on the Tire Society’s website: 

https://tiresociety.org/volunteer/  

 

Elected Executive Committee 

President 

Vice-President 

Secretary 

Treasurer 

Executive Committee Member-At-Large 

Advisory Board 

 

Tire Science and Technology Journal 

Journal Editor 

Associate Editor 

Conference Committee 

Committee Chair 

Program Chair 

Assistant Program Chair 

Session Chair 

 

Additional Committees 

Awards Committee 

Marketing Committee 

Publication Committee 

Academic Partnership Steering Committee 

 

https://tiresociety.org/volunteer/


 

16 

 

ACADEMIC PARTNERSHIP PROGRAM 
 
Background: In 2024, the Tire Society formally instituted the Tire Society Academic Partnership 

Program. This program aims to engage with universities and other higher-education institutions to 

foster interest in tire science and technology among faculty, to inspire young engineers and 

researchers to engage in tire science, and to increase understanding of tires from manufacture 

and use through end-of-life and recycling. 

 

Collaboration with Academic Partners will strengthen the impact of the Society. Investing in 

young professionals will encourage future tire industry technical leaders and demonstrate the 

value of their involvement in The Tire Society. This will benefit both the tire industry and society as 

a whole. 

 

Need for Researchers: The tire industry continues to play a pivotal role in the evolution of 

transportation. New products, developments, and innovations are placing more demand on tires, 

pushing the limits of current technologies. Given the continuing need for improvements in tire 

wear, traction, rolling resistance, ride, material supplies, and recycling methods, tire research and 

development (R&D) organizations will require a continuing supply of recruits. 

 

Benefits: The Academic Partnership Program offers the following benefits: 

1. One faculty member and two students from each Academic Partner institution may attend 

each Tire Society Conference with their conference registration and membership fees paid 

by the Society. Additional faculty and students are also welcome to attend on a fee basis. 

2. Academic Partner institutions shall receive cost-free access to the Tire Society’s online library 

of technical papers, which benefits all students and faculty at the member institutions. 

3. Tire Society Conferences may include student paper and poster competitions with cash 

prizes. 

4. Conference attendees will benefit from exposure to current R&D programs being pursued 

by researchers in the tire industry, and at other academic institutions, 

5. Conference attendees will have the opportunity to meet potential future employers, and 

scientists engaged in tire research and development. 

6. Prospective employers will have the opportunity to meet students and faculty as possible 

human resources for their R&D programs. 

7. A continued infusion of new talent will ensure that the Tire Society remains vigorous and 

relevant. 

8. Tire Society members will benefit through exposure to new ideas and practices peripheral 

to their work, thus stimulating their R&D efforts. 

Partner Expectations: Personnel at Academic Partner institutions (faculty and students) are 

expected to take a continuing active role in the Society. This may include: 

1. Submission of abstracts for presentation at Tire Society Conferences 

2. Submission of manuscripts for peer review and publication in the Journal of Tire Science and 

Technology 

3. Serving the Society as officers and/or active members of Society committees 

4. Actively promoting the Society and its Conference and Journal to students, colleagues, and 

associates at the Partner’s institution through social media and other channels (e.g., 

recruiting additional author submissions, posting on physical and on-line departmental 

bulletin boards, etc.) 
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ACADEMIC PARTNERSHIP STEERING COMMITTEE: 

 

Jim McIntyre (Chair) Bridgestone Americas 

Annette Lechtenboehmer  Retired 

Mahmoud Assaad  Endurica LLC 

 

ACADEMIC PARTNERS 
 

The following institutions are members of the Tire Society Academic Partnership Program. 

 

 

 

The University of Akron 
 

Partnership Coordinator: 

Jae Won Choi 

  

  

 

 

 

Technische Universität 

Dresden 
 

Partnership Coordinator: 

Michael Kaliske 

 

  

 

 

 

Virginia Tech 
 

Partnership Coordinator: 

Greg Bunting 
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RECOGNITION OF EXCELLENCE 
 

As part of its mission “to increase and disseminate knowledge of the science and technology of 

tires”, the Tire Society has established two awards: the Distinguished Achievement Award and the 

Distinguished Service Award.   

 

The Distinguished Achievement Award recognizes technical achievements that have significantly 

advanced the science and technology of tires.  The Distinguished Service Award recognizes 

individuals who, through their service, have made a significant impact on The Tire Society. Past 

recipients of the awards are:   

 

DISTINGUISHED ACHIEVEMENT 
 

Year Recipient 

2009 Samuel K. Clark 

2011 Takashi Akasaka 

2013 Hans Pacejka 

2021 Tim Rhyne, Steve Cron 

2026 To be announced… 
 

DISTINGUISHED SERVICE 
 

Year Recipient 

1990 Floyd S. Conant 

1991 Frederick J. Kovac 

1996 David Benko 

2005 Joe DeEskinazi 

2012 Marion Pottinger 

2022 Joe Walter 

2026 To be announced… 
 

 

SUPERIOR PAPER 
 

Each year, the Tire Society Conference Awards Committee grants “Superior Paper” awards to 

the author(s) of the most outstanding presentation delivered at the previous year’s conference. 

 

If you notice any errors or can provide missing information, please contact a member of the Tire 

Society Executive Committee. 
 

Year Presentation Title Authors 

1987 FEA of Curing Bladder Shaping Ted Warholic, Bob Pelle 

1988 Some Consequences of Coulomb Friction 

in Modeling Longitudinal Traction 

Klingbeil, Witt 

1989 Finite Element Simulation of Destructive 

Testing 

N. T. Tseng, Bob Pelle, J. P. 

Chang, T. C. Warholic 

1989 Towards Predicting Relative Belt Edge 

Endurance with the Finite Element 

Method 

J. DeEskinazi, K. Ishihara, H. Volk,  

T. Warholic 

1990 The 3-D Contact Patch Stress Field of Solid 

and Pneumatic Tires 

Marion Pottinger 

1991 Information unavailable 

1992 Measurement of Contact Pressures Samuel K. Clark, John Luchini 

1993 Information unavailable 

1994 Tire Tread Wear: Influence of Compound 

Properties and Environmental Factors 

Alan Veith 

1994 Plane Wave Resonance in the Tire Air 

Cavity as a Vehicle Interior Noise Source 

Jim Thompson 
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1995 An Investigation of the Slip of a Tire Tread Joel Lazeration 

1995 FEA of a Quasi‐Static Rolling Tire for Truck 

Tire F&M 

A.A. Goldstein 

1996 Information unavailable 

1997 Information unavailable 

1998 Footprint Stresses and Energy Intensity Marion Pottinger, Jim McIntyre 

1999 Tire Temperature Prediction During Post 

Cure Inflation 

Ron Kennedy, M.S. McMinn 

2000 Multiaxial Fatigue Crack Initiation in 

Rubber 

Will Mars 

2000 Torsional Crack Growth Test to Simulate 

Belt Edge Deformation 

T. S. Fleischman, V. Kerchman, T. 

G. Ebbott 

2000 Application of the Lateral Stress Theory for 

Groove Wander Prediction Using Finite 

Element Analysis 

J.M. Peters 

2001 Vehicle and Course Characterization 

Process for Wear Simulation 

John Turner, David Stalnaker 

2002 Prediction of Snow/Tire Interaction Using 

Explicit FEM and FVM 

Eisuke Seta, Tatsuhiko 

Kamegawa, Yukio Nakajima 

2003 A Study of the In-plane Force Transmission 

of Tires 

Hans Dorfi 

2004 Development of a Vertical Stiffness 

Relationship for Belted Radial Tires 

Tim Rhyne 

2005 Development of a Non-Pneumatic Wheel Tim Rhyne, Steve Cron 

2006 Modeling Transient RR John Luchini, Jim Popio 

2007 Analytical Solution for the Stresses Arising 

in +/- Angle Ply Belts of Radial Tires 

Tim Rhyne, Steve Cron, Robert 

McGinty 

2008 Enhancement of Tire Durability 

By Considering Air Flow Field 

Kenshiro Kato, Masashi 

Yamaguchi, Toshiya Miyazono, 

Makoto Tsuruta 

2009 Prediction of Cord-Rubber Composite 

and Tire Response Using Nonlinear 

Continuum Damage Mechanics 

Approach 

Mahmoud C. Assaad, Ming Du, 

Tom Ebbott 

2009 Calculation of Tire Forces from Aircraft 

Instrumentation 

Gary McKay 

2010 Coupled Structural Acoustic Analysis H. M. R. Aboutorabi, L. Kung 

2011 Minimum Rolling Resistance Tim Rhyne, Steve Cron 

2012 Effects of Rotation on Tire Dynamic 

Behavior 

Peter Kindt, Cristobal Gonzalez 

Diaz, Stijn Vercammen, 

Christophe Thiry, Jason 

Middelberg, Bart Kimble, Jan 

Leyssens 

2013 Heavy Truck Driver Workload Ryan Pawlowski 
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2014 Holistic Analysis of the Coupled Vehicle-

Tire-Pavement System for the Design of 

Durable Pavements 

Michael Kaliske 

2015 Information unavailable 

2016 Information unavailable 

2017 Characterization of Thermal Influences on 

Tire Force and Moment Properties 

Henning Olsson, David Gentz, 

Matt Strang 

2018 Experimental Investigation and Simulation 

of Aircraft Tire Wear 

Stephanie Kahms, Matthias 

Wangenheim 

2019 Effect of Tread Design Changes on Tire 

Patch Dynamics at High Speeds 

Matthew Van Gennip, Kazuki 

Okamoto, Kohei Miyanishi, 

Hideaki Kashimata 

2020 Data-Driven Multiscale 

Science for Tire Compounding 

Burkhart, Jiang, Xu, Sheridan, 

Brinson, Chen, et al 

2021 Parking Specific Parameterization Method 

for FTire 

Dominic Neumann, Jan 

Friederichs, Mark Harris, Mario 

Weinberger, Dieter Schramm, 

Christian Bachmann 

2021 Mobility Ring - a New Concept for 

Recovery of Mobility after a Tire 

Breakdown 

Guenter Leister 

2022 Ozone and Fatigue Resistance of 

NR/EPDM Blends in Tire Sidewall 

Applications 

Will Mars, Erick Sharp, Jaden 

Slovensky, Yang Chen, Ethan 

Steiner 

2023 Tires for Mars Rover: Effect of BR 

Crystallinity on Properties of BR/VMQ 

Blends 

Rafal Anyszka, Norbert Nizel, 

Mateusz Imiela, Magdalena 

Maciejewska, Dariusz Bielinski 

2024 Towards the Absolute Tire Performance 

Prediction with the Enhanced Parallel 

Rheological Framework Including Payne 

and Mullins Effect 

G. Sagar, A. Suwannachit, D. 

Zheng, M. Brinkmeier, K. Fietz, C. 

Hahn, B. Chaturvedi, and P. 

Wagner 

2025 To be announced at the banquet! 
 
 
  



 

21 

 

TIRE MECHANICS SHORT COURSE 
 
In 2026, the Tire Mechanics Short Course is being held concurrently with Tire Society Conference. 

 

The Tire Mechanics Short Course is a five-day educational and developmental course that 

provides engineers and scientists an intensive survey of the latest developments in tire 

engineering. It 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 fundamental and practical aspects of the mechanics of pneumatic tires will be introduced 

by internationally renowned experts. Extensive course notes prepared by each instructor will be 

provided to each participant, along with a 700-page e-book, The Pneumatic Tire, edited by 

Professors Alan Gent and Joseph Walter. 

 

Those who complete this course will receive a certificate from The University of Akron.  

 

The Tire Society offers course attendees a one-year membership, including online journal access 

and a $100 discount towards a Play-on-Demand replay of the Tire Society Conference. Current 

Tire Society members enrolling in the course will receive a $150 discount on the course tuition. 

 

For more course information, visit the following site on the University of Akron Website: 

https://www.uakron.edu/engineering/me/tmsc/57th-Tire-Mechanics-Short-Course-Akron.pdf 

 

For course registration, visit the following site on the Tire Society Website: 

https://www.tiresociety.org/education/ 
 

 

 
 

Course Information 

 

Dr. Xiaosheng Gao 

Department of Mechanical Engineering 

 

College of Engineering and Polymer Science 

The University of Akron 

Akron, OH 44325-3903 USA 

+1 330 972 2415 

xgao@uakron.edu 

 

 
 

Registration Information 

 

Chris Lapine 

Senior Association Manager 

 

KnowledgeWorks Global Ltd. 

301 Concourse Blvd. Suite 210 

Glen Allen, VA 23059 USA 

(231) 577-6092 

chris.lapine@kwglobal.com 

 

  

https://www.uakron.edu/engineering/me/tmsc/57th-Tire-Mechanics-Short-Course-Akron.pdf
https://www.tiresociety.org/education/
mailto:xgao@uakron.edu
mailto:chris.lapine@kwglobal.com
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1.1 

Early Determination of Tire Development Direction  
Using Driving Simulators and Vehicle Simulation 

Presenter: Akio Uesaka 

Authors: Akio Uesaka¹, Naohiro Ishigami¹, Yoshinao Shirakashi¹, Ibuki Yamazaki¹, Hiroshi Nashio¹ 
    ¹ Toyo Tire Corporation, Itami, Hyogo, Japan 

ABSTRACT 

Recently, Model Based Development (MBD) has gained attention for improving development efficiency, 
reducing costs, and enhancing product performance. In tire development, the use of driving simulators 
and vehicle simulations has also expanded. This study reports on the applicability and effectiveness of 

a driving simulator (VI-grade, COMPACT FSS) aimed at improving the tire development process. 

Conventional tire development often suffers from discrepancies among performance predictions in the 

design phase, prototype tire evaluations, bench test results, and full-scale vehicle matching. These 
inconsistencies frequently lead to rework and reduced development efficiency. To address this issue, 
pre-verification using a driving simulator and vehicle simulation was introduced to improve early-stage 

decision accuracy. 

First, using an MF-Tyre model derived from measurement data of an actual tire, the correlation between 

sensory evaluations by driving simulator and vehicle tests was examined. The results showed clear 
agreement in evaluation trends, demonstrating the applicability of the driving simulator to tire 
development. Second, vehicle simulations were conducted to evaluate differences in vehicle behavior, 

revealing clear relationships with differences in tire characteristics. 

Next, a parametric study using the MF-Tyre model investigated the effects of handling-related lateral 

response on vehicle behavior in the driving simulator. This approach enabled identification of the desired 
performance direction prior to prototyping, significantly improving development efficiency. Subsequent 
sensory evaluations of prototype tires confirmed performance improvements, validating the 

effectiveness of the simulation-based development approach. 

Overall, the MBD framework using a driving simulator and vehicle simulations proved to be effective 

technology for improving efficiency and reducing costs in tire development. 

 

PRESENTER BIOGRAPHY 
Akio Uesaka joined TOYO TIRE Corporation in 2023. As an engineer in the Advanced Technology 
Development Department, he is engaged in research related to Model Based Development (MBD). His 
work focuses on applying MBD methodologies to tire development through a combination of experimental 
testing and simulation, with the aim of enhancing development efficiency and accuracy. 
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1.2 

Tire Model Adaptation by Off-line Methodology  
Using Full Vehicle Simulations and Experimental Tests 

Presenter: Jungsik Kim 

Authors: Jungsik Kim¹, Eunjae Lee¹, Jonghyup Lee² 
    ¹ Hankook Tire Co. Ltd., Daejeon, South Korea 
    ² Sookmyung University, Seoul, South Korea 

ABSTRACT 

At the early stage of vehicle and tire design, an accurate vehicle model that can represent vehicle 

handling behaviors well is important.  Among the many components of a vehicle model, tire model is 
one of key factors that decide the dynamic responses of vehicle, since tires are the components that 
connect the vehicle to the road and, except gravitational and aerodynamics forces, all forces acting on 

the vehicle are generated by them. 

The proposed methodology is made in three steps.  During the first phase, the Magic Formula-Tyre (MF-

Tyre) model coefficients of individual tire for pure cornering conditions are identified through an indoor 
laboratory test.  Then vehicle dynamic measurements (vehicle sideslip angle, yaw rate, lateral 
acceleration, speed and steer angle) are carried out during standard handling maneuvers (ramp steer, 

frequency response).  The results of these two steps are used as inputs to the last phase, where dynamic 
simulations of a virtual model are performed with constrained minimization algorithm that identifies 
the MF-Tyre model coefficients for each individual tire of axle in order to adjust the response obtained 

in simulation to real measurement data. 

The finally identified tire models have been transferred to vehicle models to simulate the vehicle 

handling behavior.  Then a direct matching between the measured and the simulated dynamic response 
of vehicle could be performed, showing a good agreement.  As a further verification of the proposed 
methodology, tire model coefficients are successfully identified for vehicle measurements on wet road 

conditions. 

 

PRESENTER BIOGRAPHY 
Jungsik Kim is a vehicle dynamics expert at the Research Center of Hankook Tire. His main areas of 
focus include vehicle and tire modeling, vehicle dynamic measurements and simulations for handling 
performance, target-based tire development processes (V-Model), and driving simulator applications for 
tire development 
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1.3 

TMC: A Real-Time Thermo-Mechanical Contact Model  
with Physically Interpretable Parameters 

Presenter: Marco Furlan 

Authors: Marco Furlan¹, Ethan Ackerman¹, Matthew Strang¹ 
    ¹ Calspan, Buffalo, New York, United States 

ABSTRACT 

Accurate prediction of tire forces under varying operating conditions remains a critical challenge in 
vehicle dynamics simulation. Traditional empirical tire models provide robust performance within 
calibrated domains but lack the ability to extrapolate across changing thermal states, wear conditions, 

and contact mechanics. This limitation becomes increasingly significant in modern applications requiring 
predictive capability early in the development process. 

This paper presents the Thermo-Mechanical Contact (TMC) model developed by Calspan, a physically-
based tire model designed to capture the coupled interaction between thermal effects and contact 
mechanics at the tire–road interface. The model integrates a detailed representation of the contact 

patch coupled with structural, thermal and friction sub-models, enabling the prediction of frictional 
performance as a function of local operating conditions. 

Unlike traditional approaches, TMC explicitly accounts for the evolution of the contact state through 
variables such as pressure distribution, sliding velocity, and temperature. This allows the model to 
naturally capture key phenomena including grip sensitivity to thermal state or the influence of tread 

depth and wear on performance. 

The formulation achieves a balance between physical fidelity and computational efficiency, making it 

suitable for both offline analysis and real-time simulation environments. The model capabilities are 
demonstrated through comparisons across various tire maneuvers and operating conditions against a 
reference Magic Formula model. 

The results show that incorporating physically-based thermal and contact mechanisms significantly 
improves the robustness and predictive capability of tire models, providing a valuable tool for vehicle 

development, optimization, and performance analysis. 

 

PRESENTER BIOGRAPHY 
Marco graduated with a degree in Mechanical Engineering from the Polytechnic University of Valencia in 
2015. He received an MSc in Motorsport Engineering from Oxford Brookes University in 2016 and 
completed his PhD in Tire Friction at Loughborough University in 2024. 

Marco’s experience includes working as a Tire Modelling Engineer at Jaguar Land Rover and, currently, 
as a Senior Modelling Engineer at Calspan, where he focuses on tribology, rubber friction estimation, 
and the development of Calspan’s thermo-mechanical tire model. 
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1.4 

Thermo-Mechanical Tire Modeling for Accurate Prediction  
of Temperature-Dependent Handling and Rolling Resistance 

Presenter: Francesco Calabrese 

Authors: Francesco Calabrese¹, Christoph Burkhart², Manfred Bäcker², Axel Gallrein¹, Tobias 
Ruhwedel¹ 
    ¹ Fraunhofer ITWM, Kaiserslautern, Germany 
    ² VTT – Virtual Tire Technologies GmbH, Kaiserslautern, Germany 

ABSTRACT 

Rolling resistance and tire handling performance are strongly governed by the tire’s thermal state. 
Temperature changes rubber viscoelastic losses that drive rolling resistance, and modifies friction, 
adhesion, and stiffness that control handling. This work aims at accurate, physical prediction of tire 

characteristics and rolling resistance by improving temperature modeling and parameter identification 
in the physical thermo-mechanical tire model CDTire. 

The CDTire thermodynamical framework is revisited to predict 3D temperature fields using a key 
advantage of CDTire: structural energy dissipation is computed directly from its multilayer shell model 
and is also responsible for rolling resistance. A finite-volume approach separates geometry and material 

effects: convective heat transfer to air and road, and conductive exchange, are modeled via Newton’s 
law of cooling, while internal diffusion follows Fourier’s law through specific heat and thermal 
conductivity. This separation allows tire geometry variation without re-identifying the full thermal 

model, focusing parameterization on thermo-mechanical quantities critical for handling and rolling 
losses, such as temperature-dependent tread shear modulus, sliding friction, and rate-dependent and 
rate-independent dissipations. 

An indoor test-based methodology identifies these key dependencies for passenger car tires, 
characterizing temperature effects on rubber stiffness, sliding friction, inflation pressure, and inner 

friction. The model then predicts handling-relevant properties and rolling resistance under realistic 
operating conditions not only with CDTire/3D, but also in hard-realtime with CDTire/Realtime new 
implementation. Future work will extend the model to temperature-dependent tread abrasion, enabling 

"magic tire triangle virtual evaluation" of handling, rolling resistance, and wear. 

 

PRESENTER BIOGRAPHY 
Francesco Calabrese graduated at Naples University (Italy). He works in the field of applied mathematics 
with a focus on simulation and modeling for tire mechanics and vehicle dynamics. 

His research centers on the development and application of advanced physical tire models—such as 
CDTire/3D—to support virtual vehicle development, digital twins, and simulation-based testing. His work 
contributes to improving vehicle performance, safety, and efficiency through computational methods, 
including hardware-in-the-loop simulation and multi-body system analysis. 

He has authored and co-authored numerous conference papers on topics such as virtual tire design, tire 
modeling, and simulation in early vehicle development processes. His contributions are regularly 
presented at international industry conferences, reflecting his active role in bridging applied 
mathematics with real-world automotive engineering challenges. 

His work exemplifies the mission of Fraunhofer ITWM: translating mathematical modeling and simulation 
into practical industrial applications. 
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2.1 

Green-to-Cured Design Influence in Aircraft Tyre Manufacturing 

Presenter: Abhishek Bhatnagar 

Authors: Abhishek Bhatnagar¹, Hasher Maqbool¹ 
    ¹ Dunlop Aircraft Tyres Limited, Birmingham, United Kingdom 

ABSTRACT 

This study examines the influence of green design parameters in aircraft tyre manufacturing and their 

effect on component positioning and tyre profile after vulcanization. Both first-stage and second-stage 
tyre building processes are evaluated. Radial aircraft tyres are particularly sensitive to minor variations 
in green profiles, dimensions, material distribution, and manufacturing tooling. Rubber flow and the 

filling of specific regions within the mould profile are often iterative in nature, making the accurate 
definition of green component placement and profiles essential to achieving the desired cured output. 

Small changes introduced at the green stage can result in measurable variations in cured tyre geometry, 
internal component positioning, and stress distribution. Variations in carcass material properties, ply 
endings, and gum or cushion coverage significantly influence stress plots, growth behaviour, and 

retreadability. These effects have direct implications for compliance with approved cured designs, 
certification requirements, and change management processes within the aerospace sector. 

This study highlights the integrated role of tyre design expertise and finite element analysis (FEA) 
simulation in establishing robust green-to-cured design relationships. By defining optimal green design 
parameters, the work aims to support improved design control, predictable cured outcomes, and the 

continued maintenance of airworthiness approvals. This work aligns with the conference theme by 
exploring the sensitivity of green and cured designs in aircraft tyres. 

 

PRESENTER BIOGRAPHY 
Abhishek Bhatnagar is a visionary technology leader with over two decades of experience in engineering, 
product development, and strategic innovation across manufacturing, automotive, off-highway, and 
Aerospace industries. He is recognized for bridging business objectives with technical execution to 
deliver high-impact solutions that drive sustainable growth and long-term value. 

Throughout his career, Abhishek has led cross-functional global teams, managed complex product 
lifecycles, and directed R&D initiatives from concept through commercialization. His strong business 
acumen supports a focus on value engineering, profitability, and niche product development to achieve 
competitive advantage in global markets. 

With extensive global exposure across Asia, the Americas, and Europe, Abhishek has authored technical 
publications, delivered keynote presentations, and holds a couple patents in tyre tread design. He 
currently serves as Chief Designer at Dunlop Aircraft Tyres Limited and is a core member & producer of 
the SAE A-5 Aerospace Landing Gear Systems Committee. 
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2.2 

Coupled Thermo–Kinetics Simulation for Prediction of Tire Curing Behaviour 

Presenter: Kaustubh Morankar 

Authors: Kaustubh Morankar¹, Unnikrishnan Govindan¹, Suhas Patil¹, Dilip Vaidya¹ 
    ¹ BKT Tires, Mumbai, India 

ABSTRACT 

In this study, a numerical framework is proposed for prediction of curing behaviour relevant to tire 

manufacturing process, using transient thermal simulation coupled with cure kinetics modelling. 
Workflow of transient heat transfer analysis is defined to capture temperature progression evolution 
within a rubber block, under vulcanization conditions representative of tire curing. 

The degree of cure is evaluated using the Kamal–Sourour model, with material parameters identified 
through isothermal rheometer data. Furthermore, non-isothermal and spatial cure gradients are 

quantified using local temperature histories. The cure-dependent torque predicted by the simulation is 
then compared with experimental torque obtained under non-isothermal temperature profiles, 
demonstrating the model’s capability to capture realistic curing behaviour. 

 

PRESENTER BIOGRAPHY 
Kaustubh Morankar is an alumnus of the Indian Institute of Technology Kharagpur, specializing in tire 
mechanics, rubber material modeling and finite element analysis. His work focuses on hyperelastic-
viscoelastic characterization, fatigue life prediction and simulation driven optimization of rubber 
components. He has contributed to research and industrial projects involving DMA-based material 
modeling, stress strain calibration, and advanced durability studies. 
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2.3 

Non-Pneumatic Tire Design: Novel Structural Architecture  
and Material Selection for Next-Generation Performance 

Presenter: Tom Feister 

Authors: Tom Feister¹, Tim Baker² 
    ¹ TriMech, Glen Allen, Virginia, United States 
    ² A3T LLC, Akron, Ohio, United States 

ABSTRACT 

This study presents the mechanical design and material development of a next-generation non-

pneumatic tire (NPT) featuring a series of novel structural and material innovations not previously 
implemented in NPT architectures. The design incorporates an innovative spoke geometry and load-
bearing structure engineered to optimize stress distribution, deformation compliance, and durability 

under representative operating conditions. 

Material selection was a central challenge in this work, requiring careful characterization of nonlinear, 

material behavior with additional durability testing. The interplay between structural geometry and 
material response was critical in evaluating target performance metrics. 

Finite element analysis, conducted within Dassault Systèmes' 3DEXPERIENCE Platform, was used to 
validate design decisions and provide insight into structural response. Simulation served as an iterative 
design tool, enabling rapid evaluation of geometry and material combinations while maintaining solution 

fidelity for complex contact and nonlinear material conditions. 

This work highlights key design considerations and trade-offs encountered in developing unconventional 

NPT architectures and offers broader implications for the advancement of non-pneumatic tire 
technology. 

 

PRESENTER BIOGRAPHY 
Tom Feister leads the structures simulation team at TriMech Enterprise Solutions, the US Research and 
Development arm of Triangle Tyre Group. His background includes metal forming, materials testing, 
damage modeling, process optimization, structural integrity, and tire workflows. He honed his expertise 
in finite element analysis (FEA) in previous positions at EWI, KTH Parts, Scientific Forming Technologies 
Corporation (SFTC), and AutoForm Engineering. Tom specializes in helping engineers develop new skills 
in FEA that can be used to create a safer and more sustainable world. He is also an Ohio-certified 
Professional Engineer (PE) in the metallurgical and materials field. 
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2.4 

An Extended Phenomenological Friction Model  
for Tire–Road Interaction in FE Simulation 
[Student Presentation] 

Presenter: Sumit Tarachandani 

Authors: Sumit Tarachandani¹, Lorenzo Massimi², Pasquale Agoretti², Michael Kaliske¹ 
    ¹ Institute for Structural Analysis, Technische Universität Dresden, Dresden, Germany 
    ² Bridgestone Europe NV/SA, Technical Centre, Rome, Italy 

ABSTRACT 

The interaction between tire and road surface plays a key role in vehicle safety, performance, and 

energy efficiency, and, therefore, remains a long-standing field of interest within the tire industry. 
Reliable numerical prediction of this interaction critically depends on an accurate description of 
frictional behavior at the contact interface. Despite extensive research, friction formulations commonly 

used in finite element (FE) analysis either focus solely on the difference between the static and kinetic 
friction coefficients or are based solely on the pressure–velocity dependence. Consequently, these 
approaches do not explicitly incorporate contact history, which limits their ability to reproduce the 

transient and history-dependent frictional response observed in rubber–road interaction.  

This work introduces a phenomenological friction model developed to capture pressure–velocity effects 

and continuous transitions between static and kinetic friction regimes, while also reflecting the evolving 
frictional response that arises during sustained contact. By allowing the friction behavior to dynamically 
adjust to both the instantaneous and accumulated contact variables at the interface, the formulation 

can reproduce memory effects, pre-sliding behavior, and transient friction evolution in a physically 
consistent manner. The parameters of the proposed model are calibrated using experimental data 
obtained from proper friction tests on rubber blocks. Following calibration, the friction formulation is 

implemented into a tire rolling simulation under representative loading and rolling conditions. The 
resulting friction forces and contact pressure distribution are examined and compared to conventional 
friction models. 

 

PRESENTER BIOGRAPHY 
Sumit Tarachandani is a Research Assistant at the Institute for Structural Analysis of Prof. Kaliske at 
Technische Universität Dresden, Germany. He received his M.Sc. degree in 2022 in Advanced 
Computational and Civil Engineering Structural Studies (ACCESS). His research focuses on computational 
contact mechanics and friction modeling in finite element simulations. He works on the development 
and implementation of advanced contact formulations for large deformation problems and collaborates 
with tire manufacturers on the numerical simulation of rolling tires. 
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2.5 

Range at Risk: Reliable Low-Temperature Rolling Resistance Prediction  
Using Advanced Rubber and Cord Material Models  
within an Enhanced Parallel Rheological Framework 

Presenter: Gautam Sagar 

Authors: Gautam Sagar¹, Anuwat Suwannachit¹, Maik Brinkmeier¹ 
    ¹ Continental Reifen Deutschland GmbH, Hannover, Germany 

ABSTRACT 

Rolling resistance (RR) is pivotal for electric-vehicle (BEV) range and regulatory labeling. Yet ISO test 

conditions (20–30 °C, 25 °C target) do not represent real winter usage, where the strong temperature 
dependence of viscoelastic losses increases RR and significantly reduces BEV range. This work introduces 
an industrialized simulation chain capable of predicting RR across both ambient and sub-zero 

temperatures. 

The method integrates a non-linear viscoelastic rubber model with Mullins effects, advanced non-linear 

cord models with viscoelastic effects, and a relative-kinematic tire formulation, supported by robust 
Parallel Rheological Framework (PRF) parameter identification from targeted rubber and cord testing. 
Applied to full-tire simulations, the framework reproduces known RR - temperature trends in the ISO 

range and reliably extends to real-world low-temperature conditions. The results identify cap compound 
viscoelasticity as the dominant contributor to RR temperature sensitivity, while also quantifying non-
negligible structural effects. This contribution further presents a comparative evaluation of tire test 

results obtained using linear and nonlinear viscoelastic rubber material models. 

The methodology further reveals key target conflicts, such as the interplay between low-temperature 

RR and wet-grip performance and supports compound-structure co-optimization early in the 
development process. This reduces reliance on physical builds and accelerates the design cycle. The 
outcome is a predictive, temperature-resolved RR capability that enhances label compliance and ensures 

robust winter driving range for BEVs. 

 

PRESENTER BIOGRAPHY 
Dr.-Ing. Gautam Sagar received his Bachelor in Mechanical Engineering from India (2002), Masters in 
Virtual Engineering from France (2004) and his Ph.D. in Computational Mechanics from Germany (2009). 
During his PhD he worked on constitutive material models of Shape Memory Alloys. During 2004 - 2005 
he worked at Bajaj Auto (R&D), India. From 2009 through 2011 he worked for Airbus (R&D) where he 
contributed to the development of different part of A350. He joined the Continental Tires R&D Center, 
Hannover, Germany in 2011, where he has been involved in developing different simulation methods for 
tire performances and constitutive material models. He is currently working as Principal Engineer and 
leading Next-Gen Material Modelling for Virtual Development & automation activities. 
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3.1 

Coupled Antioxidant Transport and Oxygen-Driven Oxidation in Rubber:  
A Computational Framework for Predicting Depletion Fronts, Degradation 
Patterns, and Service Lifetime 

Presenter: Mahmoud Assaad 

Authors: Mahmoud Assaad¹ 
    ¹ Endurica LLC, Findlay, Ohio, United States 

ABSTRACT 

This study presents a comprehensive computational framework for modeling the coupled transport 

phenomena governing antioxidant migration and oxygen-driven oxidation in filled rubber compounds. 
The work addresses the critical need for predictive models that can accurately forecast rubber 
degradation and service lifetime under realistic operating conditions. The formulation includes a 

coupled system of partial differential equations describing antioxidant diffusion, oxygen diffusion, and 
oxidation reaction kinetics. 

The model reveals several critical insights: antioxidant depletion initiates at exposed surfaces and 
propagates inward, creating characteristic depletion fronts; oxidation follows depletion fronts with a 
time lag, establishing moving oxidation fronts; and a degradation pattern emerges from the coupled 

transport processes. Service lifetime is determined by calculating the time required to reach a critical 
oxygen content, which depends on the compound composition and environmental conditions. 

The model is demonstrated using rubber samples of NR, SBR, and EPDM. It predicts antioxidant depletion 
profiles, oxidation accumulation, mechanical property degradation from modulus softening or 
embrittlement, and the critical time for end of service. This work bridges fundamental polymer 

chemistry with practical engineering applications, providing a robust predictive tool for rubber 
degradation that accounts for the complex interplay between antioxidant migration, oxygen diffusion, 
and chemical reaction kinetics. 

 

PRESENTER BIOGRAPHY 
Mahmoud Assaad is Director of Technical Innovation at Endurica. He holds a Ph.D. in Engineering Science 
and Mechanics (major) and Applied Mathematics (minor) from Iowa State University (1983), an M.S. in 
Structural Engineering from Iowa State University (1979), an M.S. in Polymer Science from the University 
of Akron (1990), and a Diplome d'Ingenieur Civil-Section Travaux Public from Universite de Saint-Joseph, 
Ecole Superieure d'Ingenieur, Beirut, Lebanon (1976). 

He is co-author of the Composite segment of The Pneumatic Tire book and has received numerous 
honors, including the Special Achievement Award from NASA, the 2008 Create the Future" design contest 
winner in the machinery/equipment category 
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3.2 

Impact of Tire Temperature on Rolling Resistance of Heavy-Duty Tires: 
Experimental Results from a Flat-Track Test Rig 

Presenter: Mattias Hjort 

Authors: Mattias Hjort¹, Sogol Kharrazi¹, Mikael Askerdal² 
    ¹ VTI, Swedish National Road and Transport Research Institute, Linköping, Sweden 
    ² Volvo Group Trucks Technology, Gothenburg, Sweden 

ABSTRACT 

Rolling resistance estimation is essential for predicting vehicle energy demand. This is particularly 

important for heavy trucks, whose large mass and long operating distances make rolling resistance a 
major contributor to overall energy consumption. For electric trucks, its effect on driving range makes 
accurate estimation even more critical. Improved rolling-resistance modeling therefore enables more 

reliable energy consumption prediction, better route planning, and reduced range anxiety. 

Tire temperature is a key factor influencing rolling resistance and should be included in rolling-

resistance models. Because tire temperature can change rapidly during real driving, capturing non-
steady-state behavior is necessary. Developing such models requires measurements of how rolling 
resistance varies with temperature. Since controlled on-road testing is challenging, a test rig offers a 

more practical and controlled environment for regulation of tire temperature. 

This paper presents non-steady-state rolling-resistance measurements of a trailer tire on a flat-track 

test rig with a moving steel belt, at tire temperatures from 0 °C to 80 °C in 20 °C increments. Cold-tire 
conditions were achieved by stabilizing the tire in a cooled room, while warm-tire conditions were 
produced by rolling the tire under load on small cylinders. Inner and outer tire tread temperatures were 

recorded using infrared sensors. 

For each test condition, five measurements were conducted, with additional variations in tire pressure 

(6-10 bar) and speed (10-30 km/h). The final paper will present the full measurement dataset together 
with fitted curves describing the temperature dependence of rolling resistance. 

 

PRESENTER BIOGRAPHY 
Mattias Hjort has a background in physics and received his Ph.D. in 2001 at Linköping University. He has 
been at the Swedish National Road and Transport Research Institute (VTI) since 2003, where he currently 
acts as research leader with particular focus on tyre-road interaction. Other research interests are 
vehicle dynamics and the relation to traffic safety, with vehicle type ranging from bicycles to HGV’s. 
He is in charge of VTI´s advanced measurement equipment for tyre measurements, with special 
attention on developing their stationary tyre test facility, which recently also has been used for rolling 
resistance measurements. 
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3.3 

Development and Experimental Validation of  
Transient Tire Temperature Digital Twin 
[Student Presentation] 

Presenter: Garrett DeBrock 

Authors: Garrett DeBrock¹, Mason Greenland¹, Hunter Jones¹, Joseph St Germain¹, Anju Gupta¹, Will 
Mars² 
    ¹ University of Toledo, Toledo, Ohio, United States 
    ² Endurica LLC, Findlay, Ohio, United States 

ABSTRACT 

Accurate prediction of tire temperature is critical when evaluating durability, rolling resistance, and 
vehicle performance. Estimating the life of tires using experimental means can be an expensive process, 
which is why an increase in digital twin framing and automated approaches can be seen as a cost-

effective solution to this problem. 

This work develops an analytical model of the transient tire temperature using experimentation to make 

the process more streamlined. The digital twin system is developed based on a physics-based thermal 
model derived from work by Mars and Luchini, which describes the transient temperature response of a 
tire under straight-line rolling conditions. Additional heat generation mechanisms, including slip-induced 

heating during cornering, are incorporated to extend the model to dynamic driving scenarios. 
Experimental validation is conducted using an instrumented go-kart platform equipped with 
temperature, wheel speed, and inertial sensors. The analytical model is implemented in Python and 

compared against measured tire temperature data to evaluate predictive accuracy. 

The developed digital twin captures transient tire temperature under both straight-line rolling and 

dynamic driving conditions. This approach helps provide a framework for real-time tire temperature 
prediction, with potential applications in tire design, performance optimization, and durability analysis. 

 

PRESENTER BIOGRAPHY 
Garrett DeBrock is a senior at the University of Toledo pursuing a bachelor’s degree in Mechanical 
Engineering. He grew up in Southeast Michigan and attended Milan High School. He has completed 
multiple engineering co-op rotations in the automotive industry and is currently the team lead for a 
senior design project focused on developing a digital twin for predicting tire temperature. 
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3.4 

Fatigue Life Prediction of OTR Tires  
Accounting for Vulcanization-Induced Property Gradients 

Presenter: Hao Wang 

Authors: Hao Wang¹, William Mars², Dandan Hou³, Longhai Mu¹ 
    ¹ E-rubber Technology (Tianjin) Co. Ltd., Tianjin, China 
    ² Endurica LLC, Findlay, Ohio, United States 
    ³ Zhongce Rubber Group Co. Ltd, Hangzhou, Zhejiang, China 

ABSTRACT 

Current tire durability simulations, including those incorporating viscoelastic self-heating, typically 
assume homogeneous material properties for each rubber component. However, in thick OTR tire 
sections (e.g., tread, shoulder, belt package), non-uniform thermal histories during vulcanization cause 

spatially varying cure states, leading to significant gradients in mechanical and fatigue properties that 
compromise the accuracy of conventional homogeneous models. 

This study develops a cure-state-dependent material characterization and simulation framework for OTR 
tires. Experimental characterization using a cure rheometer and tear tests will quantify the dependence 
of stiffness and tearing energy on vulcanization degree for tread and belt compounds. These data will 

inform spatially varying constitutive and fatigue models implemented within Abaqus and Endurica MP 
(Multiphysics), leveraging its time-dependent material property evolution capabilities traditionally used 
for oxidative aging. 

The framework will simulate OTR tire fatigue life under rolling conditions, explicitly accounting for cure-
induced property non-uniformity. Results will be compared against baseline homogeneous models to 

isolate the impact of vulcanization gradients on durability, with pathways for integration into coupled 
thermo-oxidative aging analyses. This approach addresses a critical gap between manufacturing process 
physics and field durability prediction. 

 

PRESENTER BIOGRAPHY 
Hao Wang holds a Master’s degree in Automotive Engineering from the School of Vehicle and Mobility at 
Tsinghua University, where his research focused on finite element simulation and fatigue analysis of 
rubber components and tires. His academic contributions were recognized with the 2015 Honorable 
Mention Award from The Tire Society. Currently serving as the General Manager of E-rubber Technology 
(Tianjin) Co., Ltd., he leads initiatives to integrate intelligent measurement technologies and 
multiphysics simulation methods into tire product development and performance optimization. 
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4.1 

Numerical Framework for Tire Wear Simulation  
Based on a Novel Mesh Updating Algorithm 
[Student Presentation] 

Presenter: Sergio Andres Antuna Uzeda 

Authors: Sergio Andres Antuna Uzeda¹, Felix Hartung¹, Mahendra Pal², Vidit Bansal², Sharad Goyal², 
Sujith Nair², Renji Issac², Michael Kaliske¹ 
    ¹ Institute for Structural Analysis, Technische Universität Dresden (Academic Partner of Tire 
Society), Dresden, Germany 
    ² Research and Development, CEAT Limited, Halol, India 

ABSTRACT 

Tire tread wear affects the tire's service life, safety, and environmental impact. Therefore, analyzing 

this phenomenon is fundamental for tire design development and assessment. Current approaches rely 
on a combination of experimental testing and computational techniques. Although experiments provide 
valuable data, they are time-consuming and costly, which leads to an increasing reliance on 

computational tools to support design decisions, and product development. 

In this work, a numerical framework based on the finite element method is presented to simulate rubber 

wear in periodically treaded tires. The wear rate is described using a non-linear evolution approach, 
that relates material loss to the frictional energy rate. Rubber loss is considered in the model through 
modification of the geometry of the elements in contact. These modifications are applied such that the 

removed volume is consistent with the computed wear volume. 

Under severe wear, the contact element geometries become highly distorted. Therefore, the mesh must 

be updated. The re-definition of an adequate mesh is a time-consuming task for engineers. To address 
this challenge, a novel automatic mesh update strategy is proposed, in which contact elements are 
topologically modified or removed entirely from the analysis. This allows to completely wear-off the 

tire tread, without the need for manual re-meshing. Additionally, a mesh smoothing module is included 
to reduce element distortions. The numerical and physical performance of the framework is analyzed 
through numerical studies on different models, including rubber blocks and simplified tires. 

 

PRESENTER BIOGRAPHY 
Sergio Andres Antuna Uzeda, M.Sc., is a doctoral researcher at the Institute for Structural Analysis at 
Technische Universität Dresden and holds a Master’s degree in Advanced Computational and Civil 
Engineering Structural Studies. His research focuses on numerical simulation of tire wear applying the 
finite element method, with particular emphasis on methods for handling geometry evolution and mesh 
distortion caused by wear. His broader research interests include advanced material modeling, tire 
mechanics, and frictional contact mechanics. 
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4.2 

Carbon Footprint Mitigation in SBR Compounds  
through the Synergistic Use of Active Zinc Oxide  
and Devulcanized Ground Tire Rubber 

Presenter: Marziyeh Shabani 

Authors: Marziyeh Shabani¹ 
    ¹ University of Akron, Akron, Ohio, United States 

ABSTRACT 

End-of-life tires (ELTs), a major source of vulcanized rubber waste, present significant recycling 

challenges due to their permanent covalent crosslinked structure, which limits reprocessability. 
Environmental concerns are further intensified by the leaching of zinc oxide (ZnO), a widely used curing 
activator, into aquatic environments, where it poses toxicity risks. To address both sustainability and 

performance, this study proposes a dual strategy combining selective devulcanization with reduced 
loading of high-efficiency, eco-friendly ZnO alternatives (Acti ECO+C) engineered to minimize migration 
and leaching. 

A systematic investigation was conducted on the effects of ZnO type and devulcanized ground tire rubber 
(dGTR) content in styrene–butadiene rubber (SBR) compounds. In virgin SBR systems, Active ZnO and 

ECO+C ZnO, used at approximately half the loading of conventional French-process ZnO, enhanced 
tensile strength by 52% and 57%, respectively. Devulcanization of ground tire rubber via ultrasonic 
treatment at room temperature and 140 °C showed, through Horikx analysis, that room-temperature 

processing enabled more selective sulfur crosslink cleavage with minimal main-chain degradation, and 
was therefore selected. 

SBR compounds containing 50 wt% dGTR and active ZnO grades exhibited tensile strength improvements 
of up to 50% despite reduced ZnO loading. Further comparison of 50 wt% and 15 wt% dGTR systems, both 
with ECO+C ZnO, demonstrated the importance of optimized composition. Adhesion testing and DSC 

analysis confirmed improved interfacial interactions and compatibility within the rubber matrix. 

Overall, the combined approach significantly enhances mechanical performance while reducing ZnO 

usage, offering a sustainable pathway for ELT recycling. 

 

PRESENTER BIOGRAPHY 
Marziyeh Shabani is a Ph.D. candidate in Polymer Science and Engineering at the University of Akron, 
specializing in sustainable polymer materials and recycling technologies. Her research focuses on 
sustainable polymer recycling, particularly devulcanization of end-of-life tires and the conversion of 
polypropylene into value-added products. Marziyeh has authored multiple peer-reviewed publications 
and presented her work at leading conferences, including the ACS Rubber Division, GPS, International 
Elastomer Conference and Ohio Rubber Group Technical Meetings, where she received recognition for 
best poster presentation. Her research has been supported by competitive funding, including a CenTiRe 
grant awarded to a select group of proposals. She is the recipient of several prestigious awards, including 
the Darrell H. Reneker Scholarship, SPE TPO, ACS Rubber Division Scholarship, and Ohio Rubber Group 
Scholarship. Marziyeh aims to translate her research into industrial impact by developing sustainable 
recycling solutions. 
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EURO 7 Tire Abrasion: Regulatory Timeline,  
Equivalence Procedures, and Circuit Development 

Presenter: Gabriel Mariscal¹ 

Authors: Alejandro Hortet¹, Marcel Mathissen², Carlos Agudelo¹, Barry Purtymun³ 
    ¹ Link Engineering, Plymouth, Michigan, United States 
    ² Link Engineering, Limburg an der Lahn, Germany 
    ³ Link Engineering, Wittmann, Arizona, United States 

ABSTRACT 

This presentation will provide an overview of the EURO 7 regulatory timeline for tire-abrasion 
measurement and examine its implications for testing protocols, validation strategies, and industry 
readiness. It will also outline the role of the equivalence procedure and the establishment of designated 

equivalent circuits, with particular focus on the driving circuit and its function within a standardized 
abrasion-assessment framework. 

The session will then introduce one of the three designated circuits and describe its development 
through an integrated process that combines simulation-driven design with comprehensive on-road 
vehicle testing. This end-to-end approach demonstrates how advanced modeling and empirical 

validation can be aligned to create representative, repeatable, and regulation-compliant test 
environments that support future abrasion-compliance requirements under EURO 7. 

 

PRESENTER BIOGRAPHY 

Gabriel Mariscal is a Technical Sales Lead at LINK Engineering, where he works with automotive 
manufacturers and suppliers to implement testing solutions for vehicle and component development. 
With a background in vehicle systems testing, validation, and analysis, Gabriel helps customers navigate 
evolving industry challenges and emerging test requirements. He holds both a Bachelor of Science and 
a Master of Science in Mechanical Engineering from the University of Kansas.  
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Formulation Optimization and Dynamic Characterization  
of a Flexoelectric Polyelectrolyte Elastomer for Tire Sensor Applications 
Using Extreme Vertices Mixture Design 
[Student Presentation] 

Presenter: Shahba Tasmiya Mouna 

Authors: Shahba Tasmiya Mouna¹, Mehdi Sahami¹, Jae Won Choi¹ 
    ¹ University of Akron, Akron, Ohio, United States 

ABSTRACT 

Flexoelectric polyelectrolyte elastomers (FPEs) present a promising route toward self-powered tire 

sensing by converting mechanical bending deformation into electrical signals without external power 
sources. However, simultaneously satisfying the mechanical and electrical performance demands of tire 
environments through a single material formulation remains a significant challenge. 

This study employs a statistical mixture design-of-experiments (DOE) approach to systematically 
optimize a ternary FPE system consisting of a functionalized polyether amine–acrylate polymer 

backbone, an imidazolium-based ionic liquid, and a photo initiator. An extreme vertices mixture design 
was adopted to explore the constrained composition space, with elongation at break and ionic 
conductivity serving as dual response variables. Predictive regression models were developed from the 

experimental dataset and demonstrated strong predictive capability for both responses. Contour plot 
analysis revealed an inherent trade-off between the two properties, with their optimal regions 
occupying opposing areas of the design space. Multi-response optimization was used to identify a 

balanced formulation that meets the minimum elongation threshold required for tire applications while 
maintaining adequate ionic conductivity. Validation experiments on the optimized blend confirmed 
agreement between predicted and measured values for both responses. 

The optimized FPE formulation is further subjected to dynamic characterization to evaluate its 
electromechanical response under cyclic loading conditions representative of tire operation. This work 

demonstrates the effectiveness of mixture DOE methodology in navigating competing property 
requirements in functional elastomer systems and establishes a material foundation for subsequent FPE 
tire sensor characterization and dynamic rolling-tire testing. 

 

PRESENTER BIOGRAPHY 
Shahba Tasmiya Mouna is a Ph.D. candidate in Mechanical Engineering at The University of Akron. Her 
research centers on developing stretchable iontronic sensors for multi-axis force sensing in deformable 
systems. She has established a unified soft sensing platform with applications in biomedical wearables, 
automotive systems, and robotic manipulation. 
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5.2 

Tire NVH: Critical Review of Testing Methods  
through the Lens of Tire-Road Interaction –  
Strategies, Surfaces, Pros, Cons, and Pathways Forward 

Presenter: Johann Pankau 

Authors: Johann Pankau¹ 
    ¹ NVH Consulting LLC, Shelby Township, Michigan, United States 

ABSTRACT 

Noise, Vibration, and Harshness (NVH) performance and ride comfort are among the key differentiators 
in modern tire and vehicle development. Despite sharing the same goal, global OEMs and tire 
manufacturers apply markedly different testing methodologies for evaluating interior and exterior 
tire/vehicle noise, often leading to inconsistent tire rankings, conflicting approval decisions, and 
difficulty aligning development targets. 

This presentation delivers a critical review of current tire NVH testing practices through the lens of tire-
road interaction, examining how road surfaces and tire design generate noise and vibration, how these 
excitations transmit into the vehicle, and why existing test methods frequently fall short in predicting 
real-world performance. 

The physical foundations of tire-road interaction are established through real-world interior and exterior 
noise examples illustrating dominant frequency ranges and transmission paths. Road macro- and micro-
texture as excitation sources, their interaction with tire tread design, and the resulting structure-borne 
and airborne noise mechanisms are examined, along with how road surface shapes interior noise spectra. 
The full transmission chain — road and tire through the vehicle to human perception — is presented as 
a series of filters, and a non-automotive analogy shows why conventional spectral analysis alone is 
insufficient, underscoring the need for combined objective and psychoacoustic evaluation. 

The most common industry test approaches are then critically evaluated: full-vehicle road testing on 
proving grounds, and fixed-spindle blocked-force dynamometer testing, weighing its repeatability 
against significant limitations from rigid boundary conditions. A Flexible Spindle Rig concept, 
incorporating a complete suspension corner, is introduced as a path toward closing the gap between 
indoor and full-vehicle testing. 

The presentation closes with forward-looking recommendations for more consistent, technically sound 
tire NVH testing strategies. Drawing on more than 36 years of practical experience in automotive NVH 
— including tire, brake, and chassis development, benchmarking, and integration — the author offers a 
realistic perspective on the strengths and weaknesses of existing methods, aiming to stimulate discussion 
and better collaboration between OEMs and tire manufacturers. 

 

PRESENTER BIOGRAPHY 

Johann Pankau is the Founder and CTO of NVH Consulting LLC, established in 2025. He brings 36 years 
of international automotive R&D experience, specializing in vehicle chassis, tires, brakes, NVH, ride 
comfort, and CAE methods. 
Until the end of 2024, he led Tire NVH and Ride & Comfort activities at Continental Tire North America, 
responsible for simulation, vehicle interaction, benchmarking, and optimization. Earlier in his career, 
at ITT Teves and Continental Teves, he developed brake systems, built and managed a state-of-the-art 
NVH laboratory, and transformed the department into a profit center serving internal and external 
customers. 
Johann holds a Master's degree in Applied Mechanics from Darmstadt University of Technology (1990) 
and has taught Vehicle Dynamics at Oakland University in Michigan for the past 16 years. 
His consulting practice serves the automotive industry as well as the aerospace and consumer electronics 
sectors  
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Rapid Virtual Generation of CDTire Models for Tire Rolling NVH Prediction 

Presenter: Yaswanth Siramdasu 

Authors: Yaswanth Siramdasu¹, Alan Kedari², Gibin Gil³, Robert Wheeler¹ 
    ¹ Hankook Tire & Technology, Uniontown, Ohio, United States 
    ² Lucid Motors, Newark, California, United States 
    ³ Hankook Tire & Technology, Daejeon, South Korea 

ABSTRACT 

In the era of virtual chassis development, OEMs and tire suppliers collaborate closely to tune ride, 

handling, and NVH performance, primarily through the exchange of virtual tire models. This shift is 
pushing tire suppliers to prioritize and accelerate the delivery of virtual models. OEMs are streamlining 
workflow through the targeted use of Magic Formula (handling), SWIFT (ride), FTire (durability) and 

CDTire (NVH). Having integrated Magic Formula for virtual handling via Driver-in-the-Loop, OEMs are 
now shifting focus to the next frontiers: ride and NVH. 

In this work, virtual based CDTire models are generated to support virtual NVH simulations. Because 
CDTire’s composite shell elements share an FE framework, fully functional models can be created in 
just hours using simple FE techniques, standard material data, and earlier virtual methods. 

This paper outlines the practical application of CDTire models and the essential credibility checks 
required before OEM delivery. It also evaluates CDTire’s ability to capture the impact of design variations 

on rolling NVH metrics. Finally, vehicle-level simulations are conducted to explore reducing interior 
sound pressure levels and axle point acceleration. 

 

PRESENTER BIOGRAPHY 
Yaswanth is a research mechanical engineer at Hankook Tire since 2015, specializing in OE customer 
support and product development virtualization. He is mainly interested in using tire simulation tools to 
parameterize CDTire, FTire, and SWIFT tire models easily. His other interests are virtual chassis 
development and tire mechanics. 
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The Next Frontier in Hydroplaning Detection:  
Bridging Vehicle-Level and Tire-Level Intelligence 

Presenter: Masoud Ansari 

Authors: Masoud Ansari¹, Alexandru Vilsan¹, Kanwar Bharat Singh¹ 
    ¹ The Goodyear Tire & Rubber Company, Akron, Ohio, United States 

ABSTRACT 

Hydroplaning remains one of the most under-detected and consequential hazards in wet-road driving, 
contributing to thousands of safety-critical events annually. The phenomenon occurs when 
hydrodynamic forces at the tire-water-pavement interface progressively displace the contact patch, 

reducing the tire's effective grip for both longitudinal and lateral maneuvers. Accurate, real-time 
estimation of available grip at each tire is therefore critical for vehicle stability and control in limit-
handling conditions. 

Conventional detection methods rely on vehicle-level signals such as wheel speed differentials, yaw rate 
anomalies, and lateral acceleration deviations. These detection methods suffer from an inherent 

latency, and by the time the vehicle's dynamic response is measurable, the driver has already 
experienced a meaningful loss of control authority. The physics of hydroplaning, however, originates at 
the tire-road interface itself, and it is there that early, actionable detection must be pursued. 

This work presents an intelligent tire system that leverages in-tire carcass acceleration measurements 
to estimate grip loss under partial hydroplaning conditions. A dedicated signal processing algorithm is 

developed and validated across a matrix of controlled experimental conditions, systematically varying 
vehicle speed, tire inflation pressure, and water film thickness. Results demonstrate the system's ability 
to detect the onset of hydroplaning with greater sensitivity and lead time than vehicle-level approaches, 

highlighting the potential of tire-centric sensing as a foundation for next-generation active safety 
systems. 

 

PRESENTER BIOGRAPHY 
Masoud Ansari is a Principal Software and Algorithm Engineer with the Global Tire Intelligence and 
Solutions (GTIS) department at The Goodyear Tire & Rubber Company, where he focuses on smart tire 
technologies. He joined Goodyear in 2025, bringing more than a decade of experience in signal 
processing, machine learning, tire dynamics, and sensor-based engineering. Before joining Goodyear, 
he worked at Bridgestone Americas, where he developed real-time algorithms and modeling approaches 
for tire-mounted sensing and tire intelligence systems. Earlier in his career, he held engineering and 
product development roles focused on NVH, elastomer systems, vehicle dynamics, and simulation. Dr. 
Ansari holds a Ph.D. in Mechanical Engineering from the University of Waterloo, complemented by 
graduate-level study in applied data science and machine learning. 
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