Industrial lasers are a
proven technology.
However, while many
manufacturers under-
stand its potential for
cutting steel, they are
still unclear about its
potential to cut costs.
In this first installment
of a three-part series
on lasers, Managing
Automation reveals how
the technology has
emerged into a vital
tool in the arsenal of
flexible manufacturing.
In another story, Fanuc
Robotics plans to tackle
new markets in the ro-
bot arena. Using
lessons learned while
serving its demanding
automotive customers,
the firm is radically ex-
panding the reach of
robotic automation.
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Lasers Take Their
Rightful Place in
Manufacturing

BY MARTY WEIL

ome years ago, as an application engi-
neer at a manufacturer of high-power
lasers, Leonard Migliore got a telephone
call from an individual claiming to work
for the Bolivian government, The caller
said they had a big problem with rats in
the cornfields in Bolivia, and wanted to
know about the practicality of extermi-
nating them with lasers. Migliore politely explained
that, while multi-kilowatt CO5 lasers would cer-
tainly fry rats, they would be hard to carry into
Bolivian cornfields, not to mention the problem of
getting electricity out to those remote locations.

According to Frank DiPietro, a laser industry con-
sultant and former director of manufacturing engi-
neering for General Motors Chevrolet-Pontiac Cana-
da Car Group, lasers are one of the most
misunderstood and underutilized automation tools.
Like industrial robots, the industrial lasers’ utility has
been blurred by pop culture and far-out notions.

It's not just misguided Bolivian bureaucrats with
the wrong impression of lasers. In fact, DiPietro re-
calls a conversation with a high-ranking automotive
industry executive—someone responsible for eval-
uating emerging technologies, who said, “I never re-
alized lasers were used in manufacturing. 1 thought
that they were still in development.”

Of course, DiPietro set the record straight, as he
has been doing for years. “The fact is that we have
thousands of lasers across the U.S. in manufactur-
ing,” he says. “Industry leaders need to understand
not the potential of lasers but, more importantly,
what they are currently doing. Laser material pro-
cessing is not a ‘pie in the sky’ technology. We've
been using it successfully since the late 1960s.”

Jennifer Bunis, vice president of sales and mar-
keting for Synrad Inc. of Bothell, WA, one of the
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extremely high repeatability, our KSV Series 5-
axis vertical articulated robots feature clean,
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motor system for smooth, quiet operation
and remarkable continuous path
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precise desired locations on the finished
parts. The result is reduced cost and

| much greater quality. LBW was first in-

troduced on a commercial basis in North
America in 1989 by Utilase Inc., one of
eight operating companies of Detroit-
based DCT Inc.

| PUMP IT UP. “In an increased automotive cli-
mate, the consumer demands greater va-
riety in the product, and this drives the
manufacturer to be more flexible in the
systems they use to assemble the prod-
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A COo laser cuts three-dimensional sheet metal.

ucts,” says Jeff Moss, president of DCT
Inc. “Lasers, a more flexible tool than the
conventional spot welder, have opened
up the opportunity to have greater prod-
uct variation, thereby satisfying the con-
sumer’s need. That is why lasers have
taken hold in manufacturing, and that is
why their use will continue to grow.”
Moss's company is part of a consortium
of 16 U.S. companies that are working to-

of laser system technology beyond the
automotive industry. The project is part of
a two-year, $32.9 million program award-
ed by the White House’s Technology
Reinvestment Project.

Managed by the Department of De-
fense’s Advanced Research Projects
Agency and led by TRW of Redondo
Beach, CA, the laser consortium will use
diode-pumped solid-state laser technol-
ogy to create a new generation of high-
speed, high-precision laser machine tools
for machine shops and manufacturing
plants. The tools will
raise the quality and low-
er the cost of manufac-
turing processes used to
make aircrafts, ships, and
heavy equipment.

“The consortium hopes
to create a diode pump, 6-
KW YAG laser, which will
be delivered through fiber
optics,” says Moss. “This
YAG will perform more
precisely and at faster
speeds. Today, the cost of
the diode is expensive.
However, if the diode
pump works as well as
expected, then the cost of
the diodes will come
down as these lasers grow
in popularity.”

The marriage of fiber
optics and laser technolo-
gy provides a new world of opportunity.
“With fiber optics, a laser beam no longer
requires a special machine tool to transmit
the beam to the work,” says Moss. “With
the diode pump, we can use a standard
off-the-shelf robot and transmit a YAG
through a fiber-optic bundle.”

DiPietro applauds the consortium’s
work, and predicts a drop in the cost of
laser systems within the next three to

gether to spread the speed and precision | five years. “Due to the work of the con-

Proper Training Is Vital
For Laser Safety

An overall analysis of laser accidents reveals that
they are generally caused by unanticipated eye
exposure during alignment, non-use of available
eye protection, equipment malfunction, improper
methods of handling high voltages and lack of
protection from non-beam hazards, according to
James Rockwell, Jr., president of Rockwell Laser
Industries of Cincinnati, OH. Between 1964 and
1994, Rockwell has recorded more than 270 acci-
dents involving lasers.

“With the increasingly widespread use of lasers,”
says LIA executive director Peter Baker, “users of
industrial lasers need to become familiar with the
potential hazards associated with the misuse of
this valuable industrial tool.”

To help educate users in the safe handling of
lasers, the LIA's Laser Safety Committee publish-
es the “Laser Safety Guide." According to the
guide, the ANSI standard enumerates safety pro-
cedures by laser classification. Users can thereby
determine which rules are relevant to their partic-
ular environment.

“In all cases, the safest user is the informed
user,” says Baker, “and some form of laser safety
education is recommended for all laser users."

Rockwell agrees. “There is simply no good sub-
stitute for knowledgeable operators. Training is
the keystone for safe laser use.”

In nearly all the cases that Rockwell has studied,
the accidents could have been avoided by proper
safely training that ensures individuals follow es-
tablished laser safety procedures.

The Evolution of Industrial Lasers

Albert Einstein's theoretical work in the absorption
and emission of light set the stage for a major
breakthrough in classical physics. But for 30 years,
little was done with his conceptual work until re-
searchers in the U.S. and USSR independently cre-
ated devices that amplified radiation through the di-
rect use of stimulated radiation.

According to Mason C. Cox, Ph.D., a co-founder
of the LIA, it wasn't until 1960 that Ted Maiman de-
signed and built the first L.A.S.E.R. (Light Amplifi-
er using the Stimulated Emission of Radiation).

A year later, the Helium-Neon gas laser was in-
iroduced, which produced the now familiar orange-
red continuous beam, and the laser alignment in-
dustry was born.

“An earth-shattering development came in 1962,”
says Cox, “when several groups made semiconduc-

tor lasers that were only a fraction of a millimeter on
a side. Developments took nearly a decade to perfect
Gallium Arsenide and other fiber-optic injection
lasers to the point where fiber-optic communica-
tions could perform better than copper wires over
city-size distances, and this development is now
revolutionizing the information handling industries of
telecommunications, television and radio.”

In the 30-plus years since the first semiconductor
laser, the industrial ramifications of lasers have
grown exponentially.

According to LIA's Cox, “Industrial applications
are now taking root and have sprouted technologies
undreamed of even a decade ago; military and
medical applications have outdistanced the ‘gee
whiz and ‘death ray' caricatures to become solid in-
dustrial technologies.”
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sortium, we are already seeing an in-
creased use of fiber optic delivery beams
with the YAG laser,” he says. “Soon, we
will see new framing systems where laser-
welding will replace completely the ro-
bot and the traditional spot welding. We
will also see high-powered lasers, to be in-
troduced this year in the 45-KW range.
Based on lasers and the implementation

of flexible robotics, laser welding cells |

and cutting cells, we are seeing a growing
trend for increased body joint designs.
“In my view,” according to DiPietro,
“the primary challenge for the laser in-
dustry is to convince manufacturing of

the need to design for lasers. By design- |

ing the product for the capabilities of
lasers, manufacturing can reap the full
advantage of the technology. When man-
ufacturers design for lasers, they can
make unique products that can’t be made
any other way. Gillette is doing this in
the design of their razor blades. Today,
there's no reason why all segments of
manufacturing shouldn’t consider the
use of lasers on some level.”

EDITED BY FRANK E. BENASSI. He can be
reached at 212-629-1513, fax 212-629-1559
or E-mail benassi@manet.com.







