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Presentation Notes
I’d like to welcome you all to this landmark event: a first step in bringing together the glass industry, stakeholders in glass applications, academia, and government agencies to look at the possible implications of and the possibilities for developing glass of all types that is significantly stronger than that which is available today.

So why talk about glass strength?  

We’ll here’s someone who probably wishes glass was a whole lot stronger!
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Condition of Glass

Surfaces ground and sandblasted

Pressed Articles
Blown Ware:

> Hot Iron Molds

> Paste Molds

> Inner Surfaces
Drawn tubing or rod
Window Glass

» LCD (0.65 mm)
Annealed fibers

> Annealed
Freshly drawn

Gorilla Glass (Samsung — Mobile Phone)
Telecommunications Fiber

THEORETICAL/DEMONSTRATED

= %’Strength of Glass

Ib/Square Inch

< 4,000
3,000 — 8,000

4,000 - 9,000

5,000 — 1,500 10,000
15,000 - 40,000
6,000 — 15,000
8,000 — 20,000
~45,000

10,000 - 40,000
30,000 - 400,000
100,000-200,000
750,000

2,000,000
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For some, this may be your first exposure to a discussion about strength.
For others, it’s one more step in a process that has been ongoing, I’m sure for hundreds of years.
All because most glass functions in most applications at around 1/200 of its theoretical (and demonstrated) tensile strength – and always has.  
But efforts to strengthen glass have been made regularly over time and substantial progress has been made

This slide shows the typical strengths for glass currently on the market.
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< Glass Strength Research

» Neglected area of study
» New technologies have yet to be applied

» Theoretical basis moderately understood
» Still considerable knowledge needed
» Practical application technology lacking

» Industry not well funded — low profitability
» Limited academic research

» Potential for breakthrough success is high!
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Innovation has been limited to “Incremental” improvements .
 … yet to be applied – concerns with disruptive procedures in long-established glassmaking processes and high capital cost  equipment.


 All this means that, given increased focus and inquiry, the chances for breakthrough success I high!
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» Two University-Level Contests — 2005, 2007

» Meetings/Conferences

» “Towards Ultrastrong Glass (Germany) — September 2008

» “Roadmap Brainstorming” conference (Europe) — Spring
2009

» Global Conference — at PacRim/GOMD/ICG (Vancouver) —
June 2009

> Later 2009 — Creation of CRT and SST
> Brain Trust

> ldentify experts around the world with interest/knowledge In
glass strength.

> http://glass-fracture.org
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Contests – U.S. and then global – applications of strong glass, not how to
Conferences in Europe and then in U.S.; 
Leading to – (CRT, SST) creation of working groups to begin a process of careful study and the development of a path forward
Chuck Kurkjian – developing “brain trust” – “glass-fracture.org”

The contest, involving substantial prizes 

http://glass-fracture.org/

Glass Strength Contest
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” \i Realistic Applications

» Structural Glass — (Northwestern U.)
» Stronger Solar Panels (U. of Notre Dame)

» Thin Solar Panels (Friederich Alexander U.
— Erlangen, German )

» Skyscraper Agriculture (Alfred U.)
» Glass Roofs (New Mexico I.T.)
» “Everspheres” (MST)
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Over 70 papers from two contests:
-Structural Glass – at proposed strength – glass will function nearly as well in tension as in compression.  Glass could be used in structural applications as an equally strong candidate to other traditional materials.
-Stronger Solar Panels – install in areas of substantial surfaces such as sidewalks or other pavements.
-Thin Solar Panels – The contest winner! $20,000 – “rollable” solar cells – transport to site, unroll, and use.
-Skyscraper agriculture – given premium on land near population centers, she proposes pyramid-shaped skyscrapers with glass surfaces reflecting light into multi-level growing areas, permitting high-density agriculture.
-Glass Roofs – (second place) Cost-effective, high-resistance glass roofs would last longer, comparable costs, permit flexible functionality.
-Eversphere glass balloons – (Third place) (my favorite) This type of balloon would allow for placement of scientific monitoring apparatus at permanent levels in the atmosphere. 25 miles or more!
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\ way we live

» Aeronautics, transportation, buildings,
energy storage, light pipes, Food and drink
containers, telecommunications, etc.

» Theoretical strength stronger than steel
With one third the weight
» Corrosion proof, attractive appearance
» Engineered transparency and color
» Refractive index variable within limits
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— Glass Strength — Next Steps

Glass Strength Support Group — 50+ (and growing) list of
International interested parties — started at Vancouver Conference

Core Research Team — Developing theoretical focus for
understanding and then addressing glass weakness and breakage
modes.

Interagency/Stakeholder Group — Today — Discussion of agency and
stakeholder goals that could be impacted by glass strength

Strategic Strength Team — Taking work of CRT and the needs of
agencies and stakeholders to develop “white papers” and proposals to
obtain support of glass companies, users and then government agencies
to move forward.

Strength Workshop - May 20, 2010 — Corning, New York — Bring
together technical factors with agency/stakeholder needs to generate
roadmap leading to desired outcomes.

Beyond — We’ll determine together.
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(Change each)
-Glass Strength Support Group
 Core Research Team
 Interagency/stakeholder group
 Strategic  Strength Team
Strength Workshop – May 20
 Beyond that – we’ll develop the plan together
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I welcome you to join us in a process without borders or limits that we believe can lead to a significant change in our industry, our society, and perhaps even our environment!  The past, present and future meetings will provide us with opportunities to seek answers to questions that have long puzzled us and whose answers, if we can find them, will surely usher in a new:

AGE OF GLASS

With that, I’d like to turn the floor over to some of our top scientists who are actively involved in the search for stronger glass:
Drs. Carlo Pantano of Penn State and the International Materials Institute for New Functionalities in Glass (or IMI), Himanshu Jain of Lehigh University and IMI, and Chuck Kurkjian, formerly of Bell Labs, and now an Adjunct Professor at Rutgers University and the U. of Southern Maine.
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