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PROGRAM OVERVIEW 
 

Sunday, Oct. 8, 2023 
4:00 – 7:00 pm   Early Registration Open (4th Floor) 
 
Monday, Oct. 9, 2023 
All Day – Registration Open (4th Floor) 
7:30 – 8:00 am   Morning Coffee (Great Lakes Promenade) 
8:00 – 8:15 am   Welcome Message (Great Lakes Ballroom) 
8:15 – 9:15 am   Prager Medal Plenary Lecture (Great Lakes Ballroom) 
9:15 – 9:30 am   Break 
9:30 – 11:10 am   Technical Sessions (Various) 
11:10 – 11:25 am   Break  
11:25 – 1:05 pm   Technical Sessions (Various) 
1:05 – 2:30 pm   Lunch (Great Lakes Ballroom) 
2:30 – 4:10 pm   Technical Sessions (Various) 
4:10 – 4:25 pm   Break 
4:25 – 6:05 pm   Technical Sessions (Various) 
6:15 – 8:15 pm   Poster Presentation & Reception (Northstar Ballroom) 
 
Tuesday, Oct. 10, 2023 
All day – Registration (4th Floor) 
7:30 – 8:15 am   Morning Coffee (Great Lakes Promenade) 
8:15 – 9:15 am   Taylor Medal Plenary Lecture (Great Lakes Ballroom) 
9:15 – 9:30 am   Break 
9:30 – 11:10 am   Technical Sessions (Various) 
11:10 – 11:25 am   Break  
11:25 AM – 1:05 pm   Technical Sessions (Various) 
1:05 – 2:30 pm   Lunch (Great Lakes Ballroom) 
2:30 – 4:10 pm   Technical Sessions (Various) 
4:10 – 4:25 pm   Break 
4:25 – 6:05 pm   Technical Sessions (Various) 
6:15 – 7:00 pm   Cocktail Hour (Great Lakes Promenade) 
7:00 – 9:00 pm   Awards Banquet (Great Lakes Ballroom) 
 
Wednesday, Oct. 11, 2023 
Morning – Registration (4th Floor) 
7:30 – 8:15 am   Morning Coffee (Great Lakes Promenade) 
8:15 – 9:15 am   Eringen Medal Plenary Lecture (Great Lakes Ballroom) 
9:15 – 9:30 am   Break 
9:30 – 11:10 am   Technical Sessions (Various) 
11:10 – 11:25 am   Break  
11:25 am – 1:05 pm  Technical Sessions (Various) 
1:05 – 2:05 pm   Lunch (Grab & Go) (Great Lakes Ballroom) 
2:05 – 3:45 pm   Technical Sessions (Various) 
3:45 – 4:00 pm   Break  
4:00 – 5:40 pm   Technical Sessions (Various)



 

MEDALISTS PLENARY AND SPECIAL LECTURES 
 

2023 SES Medalists 
William Prager Medalist 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Professor Norman Fleck (Cambridge University) 
For seminal combined theoretical and experimental contributions to micro-
architectured materials, composites, ferroelectrics, and strain gradient 
plasticity with important engineering implications to aero-engines, defense 
and ship-building. 
 
 
 
 
 
 



 

G. I. Taylor Medalist 

 
 
Professor Julio Ottino (Northwestern University) 
For pioneering theoretical and experimental contributions to the fluid 
mechanics of mixing. 
 
 
 
 
 
 
 
 
 
 



 

A. C. Eringen Medalist 

 
 
Professor Glaucio Paulino (Princeton University) 
For sustained outstanding contributions in geometric mechanics associated 
with origami and tensegrity engineering, which led to the creation of 
multifunctional structures and configurational metamaterials with 
unprecedented properties. 
 
 
 
 
 
 
 
 
 



 

Engineering Science Medalist 

 
 
Professor Pradeep Sharma (University of Houston) 
For theoretical developments in flexoelectricity, leading to the design of 
novel multifunctional materials and explanation of natural phenomena. 
 
 
 
 
 
 
 
 



 

James R. Rice Medalist 

 
 

Professor H. Jerry Qi (Georgia Institute of Technology) 
For pioneering understanding of mechanical and multiphysical behavior of 
soft active materials, developing novel applications for these materials in 
recycling and 4D printing. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 

Young Investigator Medalists 

         
 

Professor Yuhang Hu (Georgia Institute of Technology) 
For the study of chemomechanics of soft active materials, an 
interdisciplinary field between mechanics and polymer chemistry, covering 
fundamental science toward new materials design, integrating experiments 
and theory. 
 

 
 
Professor Baoxing Xu (University of Virginia)  
For outstanding contributions to multiphysics mechanics of materials and 
associated unusual engineering design and nanomanufacturing of 
heterogeneous structures, soft-hard integrated materials, and transferred 
film structures. 

 



 

Monday, October 9 

Prager Lecture 
 

Multi-material lattices: are they worth the effort? 
 

Norman A Fleck 
Cambridge University 

 
8:15 – 9:15 am 

Great Lakes Ballroom  
 
Lattices materials range from open and closed cell foams across a wide range of length scale to 
micro-architectured, multi-phase solids that are manufactured by additive manufacture. Size 
effects are important too: lattices with struts of small diameter are subjected to high gradients of 
strain in bending and are consequently have a higher material strength than large scale lattices. 
The focus of this talk is on the effect of filling of a 2D hexagonal lattice or a 3D Kelvin lattice upon 
their macroscopic stress versus strain responses. To first order, the presence of an 
incompressible in-fill reduces the degrees of freedom by which the lattice can deform. 
Consequently, the deformation mode of the lattice can switch from bending-dominated to 
stretching dominated with a large concomitant elevation to stiffness and strength. Instabilities can 
develop, and cavitation plays a major role. 

 
Bio of the speaker: 
Norman Fleck is Professor of Mechanics of Materials (since 1997), and Director of the Cambridge 
Centre for Micromechanics (1990) at Cambridge University Engineering Department. He was 
Head of the Mechanics, Materials and Design Division of the Cambridge University Engineering 
Department 1996-2008. He conducted a PhD in metal fatigue at Cambridge University (1980-
1984), followed by post-doctoral research at Cambridge University and at Harvard University, 
USA with John Hutchinson and Bernard Budiansky. He is a leader in the experimental and 
theoretical mechanics of engineering materials.  He has been elected to several learned Societies 
(Fellow of the London Royal Society, Fellow of the Royal Academy of Engineering, US National 
Academy of Engineering, European Mechanics Society, Academia Europea and the European 
Academy of Sciences). He is the currently President of IUTAM.  

 
 
 
 
 
 
 
 



 

Tuesday, October 10 

Taylor Lecture 
 

The Art of Mixing with an Admixture of Art: From Stretching 
and Folding to Cutting and Shuffling:  Origins, Connections, 

and Possible Lessons 
 

Julio M. Ottino 
Northwestern University 

 
8:15 – 9:15 am 

Great Lakes Ballroom 
 
Being honored with the GI Taylor Medal offers an opportunity to reflect on one’s work. 
Not surprisingly, how the ideas emerged and how the pieces fit together becomes clear 
upon reflection. But, more humblingly, how the crystalized ideas may have emerged 
earlier becomes clear as well. That a continuum is connected, and that deformation of 
matter can be captured by one-to-one mappings, gave rise to the lamellar model and with 
it, the centrality of stretching to mixing. The critical missing piece, folding, came via the 
Smale horseshoe map, opening mixing to the world of nonlinear dynamics and chaos. 
Though contemporaries, Osborne Reynolds and Henri Poincaré never met. Had they 
been aware of each other’s work, the connection mixing-chaos could have happened 
much sooner.  
 
With the chaotic fabric established, work followed to capture the various audiences 
associated with practical aspects of mixing: geometries and types of fluids, processes 
involving breakup, fragmentation, aggregation, chemical reactions, and more. Geometric 
thinking, in a model of avalanche mixing, provided an entry to the world of granular 
materials, and with it, the wonderfully intertwined processes of mixing and unmixing. 
Relaxing the restriction of one-to-one mappings expanded the landscape from stretching 
and folding to cutting and shuffling. This has taken us into one of the fine strands of 
today’s math world: piece-wise isometries. A new world of possibilities opened in front of 
us.  
 
Somewhat surprisingly, given its complexity, mixing of granular matter became the 
closest the terms of reduction to practice. In 2001 article I said “…many of the necessary 
building blocks for understanding of industrial systems are already here. However, there 
is still a mismatch between basic and research needs. This is not likely to be bridged: 
Basic research is divergent and long-term, whereas technological needs are convergent 
and tied to deadlines.” Sometimes it is good to have been wrong. 
 



 

Bio of the speaker: 
Julio M. Ottino is Distinguished McCormick Institute Professor and Walter P. Murphy 
Professor of Chemical and Biological Engineering, professor (by courtesy) of mechanical 
engineering, and former dean of the McCormick School of Engineering and Applied 
Science at Northwestern. He received his Ph.D. at the University of Minnesota, his 
undergraduate degree from the University of Plata in Argentina, and had previously held 
positions at UMass Amherst, as well as chaired and senior appointments at Caltech, 
Stanford, and Minnesota. His work on fluid mixing, granular dynamics, and complex 
systems has impacted a wide range of fields in physical and geophysical sciences, 
engineering, and nonlinear dynamics. Ottino is member of the National Academy of 
Engineering, the National Academy of Sciences, and the American Academy of Arts and 
Sciences. He is an American Physical Society (APS) Fellow, a Guggenheim Fellow, and 
the recipient of the APS Fluid Dynamics Prize. Within the American Institute of Chemical 
Engineers AIChE), he is the recipient of the Alpha Chi Sigma Award, the W.H. Walker 
Award, and its Founders Award. AIChE identified Ottino as one of the “100 Engineers of 
the Modern Era” and selected him to deliver its Institute Lecture.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Wednesday, October 11 

Eringen Lecture 
Origami 

 
Glaucio H. Paulino 

Princeton University 
 

8:15 – 9:15 am 
Great Lakes Ballroom  

 
We study the geometric mechanics of origami assemblages and investigate how geometry affects 
behavior and properties. Understanding origami from a structural standpoint allows for 
conceptualizing and designing feasible applications across scales and disciplines of engineering. 
We review the basic mathematical rules of origami and use 3D-printed origami legos to illustrate 
those concepts. We then present a reduced-order-model, which consists of an improved bar-and-
hinge model, to simulate origami assemblages. We explore the stiffness of tubular origami and 
kirigami structures based on the Miura-ori folding pattern. A unique orientation for zipper coupling 
of rigidly foldable origami tubes substantially increases stiffness in higher order modes and 
permits only one flexible motion through which the structure can deploy. We couple compatible 
origami tubes into a variety of cellular assemblages that enhances mechanical characteristics and 
geometric versatility, leading to the design of structures and configurational metamaterials that 
can be deployed, stiffened, and tuned. We have designed, fabricated (using DLW, direct laser 
writing), and tested (in-situ SEM) this metamaterial at the micron-scale. This resulted not only in 
the smallest scale origami assembly, but also in a metamaterial with intriguing mechanical 
properties, such as anisotropy, reversible auxeticity, and large degree of shape recoverability. 
The presentation concludes with a vision toward the field of origami engineering, including origami 
robots with distributed actuation, allowing for on-the-fly programmability, and other 
interdisciplinary applications. 

 
Bio of the speaker: 
Professor Paulino is the Margareta E. Augustine Professor of Engineering at Princeton University. 
His seminal contributions in the area of computational mechanics include the development of 
methodologies to characterize the deformation and fracture behavior of existing and emerging 
materials; topology optimization for large-scale multiscale/multiphysics problems; variational 
methods; deployable and adaptable structures; and origami engineering. He is a fellow of ASME, 
EMI, AAM, USACM and IACM, and SES. Recently (past 3 years), he received Daniel C. Drucker 
Medal of ASME (2020), the Raymond D. Mindlin Medal of ASCE (2020), the Reddy Medal from 
Mechanics of Advanced Materials and Structures (MAMS 2020). He also received the 2015 
Cozzarelli Prize from the National Academy of Sciences, “which recognizes recently published 
PNAS papers of outstanding scientific excellence and originality.” He is a member of the US 
National Academy of Engineering (NAE), and a former President of SES. More information about 
his research and professional activities can be found at the following link: 
http://paulino.princeton.edu/ 
 
 



Tuesday, October 10 

Rice Medalist Lecture 

Mechanics in 3D/4D Printing 
H. Jerry Qi

George W. Woodruff School of Mechanical Engineering, Georgia 
Institute of Technology, USA 

9:30 – 10:10 am 
Lake Superior B

3D printing (additive manufacturing, AM) where materials are deposited in a layer-by-layer 
manner to form a 3D solid has seen significant advances in recent decades. 3D printing also 
involves complex multiphysics processes where the properties of the printed material undergo 
rapid physical and chemical changes. The recent merge of 3D printing with active materials has 
led to the emergence of a new field of 4D printing. This talk presents our efforts in integrating the 
mechanics of soft active materials and 3D printing to push the boundary of 4D printing. These 
efforts are also promoted by the understanding of multiphysics and mechanics in 3D printing 
process. We start with a brief introduction of our initial work on using the shape memory effects 
of 3D printed polymers to create active composites, which are further used to generate shape 
morphing structures. We then discuss several mechanisms using curing-induced stresses for 4D 
printing. We also present a multiphysics modeling framework to consider the evolution of 
mechanical properties of photopolymers during 3D printing. Such a modeling framework has been 
used to establish strategies to reduce shape distortion and to improve the accuracy in 3D printing. 
We further introduce our recent efforts in developing multimaterial 3D printing methods. Finally, 
the challenges and opportunities in 3D/4D printing will be discussed.  



Tuesday, October 10 

Young Investigator Medalist Lectures 

The Interplay Between Mechanics and Chemistry in Living 
Polymers  

Yuhang Hua,b 
a George W. Woodruff School of Mechanical Engineering, Georgia 

Institute of Technology, USA 
b School of Chemical and Biomolecular Engineering, Georgia Institute 

of Technology, USA 

10:10 – 10:40 am 
Lake Superior B 

A salient feature of living materials is their ability to grow and evolve their structures with time. As 
a vital adaptation, some organisms, such as Planaria, would not only increase in size, but also 
shrink and reverse the growth to preserve only the parts necessary to survive in nutrient-deficient 
environments. In contrast, synthetic objects formed through milling, molding, assembling, printing, 
extruding, etc., display fixed sizes and properties. While various methods have been developed 
to create new dynamic constructs that change size, shape, and physical properties in response 
to stimuli, these materials ultimately return to their initial size and shape after reconfiguration, and 
their properties cannot be post-modulated after fabrication. In this talk, I will discuss our most 
recent work in developing a new class of “growing” materials with the ability to controllably 
increase/decrease in mass and size, change multiple physical and chemical properties on-
demand, and decompose when needed, mimicking the remarkable abilities of living organisms. 
Such living polymers are realized by introducing two essential biological mechanisms into the 
realm of synthetic materials: (1) nonequilibrium dynamic growth and (2) an osmotically driven 
“nutrient” supply and incorporation mechanism to support the growth. The performance of the 
system is orchestrated by a series of coordinated reactions, diffusion, deformation, and network 
remodeling. Through integrated theoretical modeling, experimental characterization and polymer 
synthesis, we decipher the coupled chemo-mechanical growth mechanism and explore the 
guiding rules toward accurate control in these materials. 



Young Investigator Medalist Lectures 

Mechanics-driven Extreme Manufacturing (MEM) 

Baoxing Xu 
Department of Mechanical and Aerospace Engineering, University of 

Virginia, USA.  

10:40 – 11:10 am 
Lake Superior B 

Over the last few decades, manufacturing has evolved radically from its earliest forms, as labor-
intensive exercise in craftsmanship, to a fully automated, information-rich digital process. This 
accelerating trend will continue to transform the means for creating products across length scales, 
from the mega-scale (e.g. buildings and bridges) to human-scale (e.g. furniture and cars) to the 
micro/nanoscale (e.g. integrated circuits and biomedical sensors). Meanwhile, the ever-growing 
demands of multifunctional structures in well-defined, often three-dimensional, layouts, together 
with the rapid emergence of new materials, will further call for innovative strategies and 
approaches to manufacturing with precisely-controlled, environmentally sustainable processes at 
low cost. At the root of manufacturing, its elementary steps rely critically on material/structural 
deformation and assembly, underpinned by mechanics. Understanding and utilizing principles of 
mechanics will not only lead to refinements of existing manufacturing techniques, but will also 
enable explorations of entirely new ones. In this talk, I will present several unusual manufacturing 
strategies, all driven by mechanics of solids with strong couplings to liquid environments and 
stimuli means, termed as mechanics-driven extreme manufacturing (MEM), where the adjective 
“extreme” aims to highlight a central, driving role of mechanics in the origins of these strategies. 
I will talk about the establishments of mechanics theories and their leading guidance to drive 
explorations of manufacturing approaches in detail and will also demonstrate their applications in 
manufacturing functional structures and electronics in a broad variety of materials and 
environments.  



 

SPECIAL EVENTS 
 
Monday, October 9, 2023 
MORNING COFFEE | 7:30 – 8:00 am 
Great Lakes Promenade - 4th Floor 
 
WELCOME MESSAGE | 8:00 – 8:15 am 
Great Lakes Ballroom - 4th Floor 
 
PRAGER MEDAL PLENARY LECTURE | 8:15 – 9:15 am 
Great Lakes Ballroom - 4th Floor 
 
LUNCH | 1:05 – 2:30 pm 
Great Lakes Ballroom 
 
POSTER PRESENTATION AND RECEPTION | 6:15 – 8:15 pm 
Northstar – 2nd Floor 
The poster presentation session will be complemented with a reception and exhibitions. The 
poster presenters will have the opportunity to win “Outstanding Poster Presentation Awards.” All 
poster submissions are eligible for the poster competition. The posters will be judged per 
(technical) thematic area and the number of outstanding poster presentation awards per 
thematic area will depend on the number of posters in that thematic area. 
 
Tuesday, October 10, 2023 
MORNING COFFEE | 7:30 – 8:15 am 
Great Lakes Promenade - 4th Floor 
 
TAYLOR MEDAL PLENARY LECTURE | 8:15 – 9:15 am 
Great Lakes Ballroom - 4th Floor 
 
LUNCH | 1:05 – 2:30 pm 
Great Lakes Ballroom 
 
COCKTAIL HOUR | 6:15 – 7:00 PM 
Great Lakes Promenade - 4th Floor 
 
AWARDS BANQUET | 7:00 – 9:00 pm 
Great Lakes Ballroom - 4th Floor 
 
Wednesday, October 11, 2023 
MORNING COFFEE | 7:30 – 8:15 am 
Great Lakes Promenade - 4th Floor 
 
ERINGEN MEDAL PLENARY LECTURE | 8:15 – 9:10 am 
Great Lakes Ballroom - 4th Floor 
 
LUNCH | 1:05 – 2:05 pm 
Great Lakes Ballroom 
  



 

 

Future Faculty Symposium  
 
Tuesday, October 10 
 
Chairs: Professors Kejie Zhao and Nanshu Lu 
 
Sponsored by the National Science Foundation 
 
Schedule: 
 
9:30 – 11:25 am     Panel Discussion  
      (Boundary Water Room D) 
                              
2:30 – 6:00 pm       Poster Presentation 
      (Northstar Ballroom)  
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