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] The Future Energy Resources & New Materials

The Age of Super Stuff

he Stone Age, The Iron Age, entire epochs have been named for
Tmaterials. So what to call the decades ahead? The choice will be
tough. Consider: high-fidelity loudspeakers made of transparent plastic
film. Windshields that *tint' with the flip of a switch. Friction-free
truck engines that require no radiator and get 100 miles to the gallon.
Cars that never rust—running on highways without potholes. Replace-
ment hip joints that meld with natural bone.

Welcome to the age of super stuff. Material science—once the
least sexy technology—is bursting with new, practical discoveries, led
by super conducting ceramics that may revolutionize electronics. But
superconductors are just part of the picture: from houses and cars to
cook pots and artificial teeth, the world will someday be made of dif-
ferent stuff. Exotic plastics, glass and ceramics will shape the future
just as surely as have genetic engineering and computer science. The
Japanese are *forging ahead” with new applications, and one important
question is: can the United States compete in the race to move super
stuff into daily life?

The key to the new materials is the researchers’ increasing ability
to manipulate substances at the molecular level. Ceramics, for exam-
ple, have long been limited by the brittleness. But by minimizing the
microscopic imperfections that cause it, scientists are making far
stronger ceramics that still retain such qualities as hardness and heat
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resistance. Ford Motor Co. now uses ceramic tools to cut steel. Several
Japanese automakers produce ceramic engine parts. A firm called Ky-
ocera has created a line of ceramic scissors and knives that stay sharp
for years and never rust or corrode. And since ceramic diesel engines
that run withstand higher temperatures than steel, U.S. and Japanese
firms have made prototype ceramic diesel engines that run without a
cooling system, allowing higher efficiency and lower weight.

A similar transformation has overtaken plastics. High-strength
polymers now form bridges, ice-skating rinks and parts of experimental
auto engines and helicopter rotors. Plastic bumpers and fuel tanks will
soon be commonplace in new cars. And one new plastic that generate
electricity when vibrated or pushed is used in electric guitars, touch
sensors for robot hands and karate jackets that automatically record
each punch and chop.

Even plastic litter, which once threatened to permanently blot the
landscape, has proved * amenable to® molecular tinkering. Several
manufacturers now make biodegradable forms: some plastic six-pack
rings, for example, gradually decompose when *exposed to* sunlight.
Researchers are developing ways to make plastics as recyclable as metal
or glass. “From used packaging materials we could make sophisticated
housing products, ” says Uwe Wascher, marketing vice president for GE
Plastic General Electric.

Tennis racquets: Plastic can be both lighter and stronger than
steel. Composites—plastic reinforced with fibers of graphite or other
compounds—made the round-the-world flight of the Voyager possible.

The latest jet fighters are about 25 percent composite, and the top se-
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cret Stealth bomber is believed to have an all composite skin to help
avoid radar. At present, the materials cost more per pound than steel,
so they have limited consumer applications. But graphite tennis rac-
quets introduced composites to the public, and new high performance
bicvcles are made of them as well. Composites have even been proved
in combat: a helmet saved an infantryman’s life by deflecting two hul-
lets in the Grenada invasion.

Some advanced materials are old standards with a new twist. The
newest fiberoptic cables that carry telephone calls cross country are
made of glass so transparent that a piece 100 miles thick is clearer than
a standard window pane. PPG Industries will soon introduce glass that
darkens when electricity passes through it. In airplanes of the future,
pilots will simply flip a switch to reduce glare through the cockpit
windshield. And even old fashioned concrete shows promise for im-
provement. Advanced cements are now so strong yet pliable that they
can actually be formed into flexible springs. Such supercements could
mean roads and bridges that would last decades without maintenance.

Piecemeal applications: But new materials have no impact until
they are made into products. And that transition could prove difficult.
“Where we have a problem is that the design and manufacturing stages
in this country are separate operations, " says Joel Clark, professor of
material systems at MIT. Clark points out that automakers substitute
new materials for old on a piecemeal basis—a composite fender here, a
plastic gas tank there. “They are not redesigning the whole car to *take
advantage of * the new materials. ”

Some of that reluctance is understandable. Automakers would
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need to rebuild entire assembly to use composites extensively. New
materials could also cause rifts with labor. A single molded piece of
composite can replace dozens of individual parts, reducing the need for
human assembly. Liability problems can arise: manufacturers accus-
tomed to steel may *be leery of ¢ using plastics for critical parts. And
switching to new substances requires lengthy research and investment.
“It takes 10 to 15 years before new material is put into actual use,”
says Theodore Geballe of Stanford’s Center for Material Research.
“Corporate America has to recognize that long range research must be
supported. ”

Congress will hear a similar warning this summer, when the Office
of Technology Assessment presents a report on the commercial future of
advanced materials. “The big threat, ” says OTA’s Peter Blair, “is that
even though we have a lead in the lab, other countries will lead in
terms of industrial applications. The Japanese have a much firmer
handle on how to move to commercialization. ” “Among the options
OTA may recommend are research cooperatives in which industry works
with universities. Such efforts could be crucial—because the next arena

of global competition will almost certainly be built of super stuff. ”

( From Newsweek, May 25, 1987)
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