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The X-Prize Challenge for Ultra-Strong Glass

Accelerating Glass Research & Discovery 

to Better Serve Mankind

With all the wondrous ability of glass to transmit light, be formed into miraculous shapes, and resist chemical corrosion, commercial glass today fails 

to tap 99.5 percent of its theoretical strength. Due to the lack of fracture toughness, glass harbors one major flaw—it breaks! 

The X-Prize Challenge for Glass Strength committee will offer an extraordinary, monetary reward of $10-million to entice materials scientists and engineers around the world to discover how to produce ultra-strong glass. Throughout the history of civilization, exceptionally visionary people have enticed ordinary people to accomplish extraordinary tasks by offering monumental monetary prizes as when King George III of England in 1773 awarded a prize of 20,000 pounds-sterling (several million dollars today) for a “practical and useful” means to determine the science of Longitude. 

World-renowned scientists and technologists who have devoted their lives to understanding the mysteries of glass over the past several decades believe that a greater portion of the theoretical strength of glass can be captured for commercial application in today’s high-technology society. The funding for a $10-million X-Prize Challenge for Ultra-Strong Glass is being sought to solve the scientific puzzle of why the inherently strong chemical bonds in glass fail in application.

Indeed, glass could theoretically be made stronger than steel—so strong that a semi-truck could hang from one single glass fiber. When the National Institute of Standards and Technology (formerly the National Bureau of Standards) measured the strength of glass drawn to fibers in vacuum, all fibers measured in the range of two million psi, or 14 Gigapascals (GP). With a density slightly less than aluminum and less than one-third that of iron, ultra-strong glass could offer exceptional commercial uses. Ultra-strong glass will conserve hundreds of millions of dollars worth of fossil fuel used in melting energy alone, reduce transportation and handling costs from lighter weight products, and allow life-saving medical devices. 

Researchers have long studied the codes to chemical bonding in glass, explored the potential of integrating glass with other materials such as polymers, and puzzled over the role of surface properties in glass strength. Knowledge of the molecular structure of glass is already in the hands of glass scientists to help understand why glass achieves only a fraction of its theoretical strength. 

Yet, commercial glass used today in common materials continues to lack the required fracture toughness. Architectural structural materials and automotive glasses exhibit only five-tenths of a percent (0.5%) of theoretical strength as proven in the lab. In telecommunications waveguides, the glass fibers are five percent (5%) of the theoretical strength of glass. How much more dramatically can glass serve society, particularly to conserve energy, if 50 percent—even 10 to 25 percent—of its intrinsic strength were to be tapped?

Goal of the X-Prize Challenge

The goal of this X-Prize Challenge is to develop a process to produce reliable glass that can be cost-effectively produced by the industry’s major segments—container, flat glass, fiber (insulation and textiles), or specialty (laboratory, medical, tableware, entertainment, optics).  The quest of materials scientists and technologists to unlock the centuries-old mystery of why and how glass breaks, winners or not, will advance the overall understanding of glass as a modern material. Any individual or institution that can demonstrate a commercially applicable composition and process for producing a glass 50-times stronger—or a significant percentage of the theoretical strength in glass—will win the $10-million X-Prize Challenge for Ultra-Strong Glass. 

Administration of the Challenge

The X-Prize Challenge for Ultra-Strong Glass will be administered by the Glass Manufacturing Industry Council (GMIC), a cooperative forum of some 45 glass and glass-related industry corporations, universities and individuals, dedicated to support and advance the glass industry. The project is supported by the Coordinating Technical Committee of the International Commission on Glass (ICG), an umbrella organization of major glass-producing countries in the world.

An Expert Technical Review Panel administered though the ICG will determine technical criteria and review submitted projects for adherence to the criteria. The Review panel will submit projects continuously to a Panel of Judges for final selection. The contest, to be announced at the June 2007 International Congress on Glass in Strasbourg, France, will remain open until an ultra-strong glass composition and process for applicable for commercial production is demonstrated.

Materials scientists and engineers from academia and industry throughout the world will compose the Expert Technical Review Panel, which will be appointed through the Coordinating Technical Committee of the ICG. The internationally-selected Panel of Judges will be composed of scientists and technologists from major glass-producing countries including Brazil, China, France, Germany, Japan, Russia, South America, Turkey, United Kingdom and the United States, and will include past-presidents of the International Commission on Glass and other internationally known technical authorities. 

Potential Applications

Glass, an enabling technology for advanced technical applications, serves today’s civilization in countless ways, seen and unseen by the public-at-large. Glass conserves energy as insulation and glazing, encapsulates nuclear waste, allows manned space flight, and enables instant voice communication around the globe. Despite the current brittleness of glass, the industry ships products valued at $28 billion and employs some 150,000 persons in the US alone. 

Tomorrow’s civilization will derive even greater benefits from glass that taps its theoretical inherent strength to a greater degree. Consider the possibilities!

Energy Savings: High-power lasers of damage-resistant, optical glass to produce energy by fusion, eliminating considerable dependency on fossil fuels.

Medical Applications: Bioglass human body part replacements; strong, unbreakable fibers for invasive human surgery and cancer-detection imaging.

Communications: Optical fibers with increased strength from 100,000 psi (0.7 GP) to 500,000 psi (3.4 GP) that resist corrosion from harsh environments, allowing clearer, faster transmission of the human voice, images and information, saving millions of dollars spent to splice broken fibers; larger, stronger, lighter LCD and plasma screens to improve manufacturing efficiency and ultimate cost to the consumer; LCD glass 10 times stronger that increases the value and lifespan of commercial touch screen controls/displays and future products that require increased ruggedness.

Security: Bulletproof vests of fiberglass-resin composites that more effectively, and at reduced cost, improve human protection; nuclear waste containment for millions of years. 

Transportation: Cars, trucks, boats, airplanes, and trains made of glass and glass composites employing both metals and polymers: less weight, more strength, less reliance on fossil fuels.  

Architecture: Ultra-light architectural flat glass, with higher strength than standard building cladding glass of today to allow more energy-efficient, human-friendly building designs; fiberglass insulation that bounces back to original R-value after being highly compacted for more energy efficient transport.

Consumer Products: Lightweight, non-corrosive bottles and food containers to reduce use of fossil fuel with integrity for heavyweight shipping.

Invitation to Fund

Glass has mystified man since he first discovered that fire could transform grains of sand into a liquid shape and then into marvelous forms that brought light into homes, held water, or brought the heavens closer to the human eye. Just as all materials have tested their limits prior to breakthroughs into the Stone, the Bronze, the Iron, even the Plastics Ages, glass is testing the limits of its strength at the beginning of the 21st Century.  Somewhere in the laboratories of the world lies the key to unlock the door into the New Glass Age.  

The Committee for the X-Prize Challenge for Ultra-Strong Glass invites you to participate in this revolutionary movement to develop ultra-strong glass that is destined to save energy, save lives, and enhance technology that will preserve Planet Earth!
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