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Benefits for Our Industry and Our 
Nation

Improved product quality and reduced 
material costs as a result of minimizing 
waste and defects

Reduced energy use

Reduced hazards to workers since 
exposure to sharp edges and broken pieces 
will be minimized

Applications in Our Nation’s 
Industry

Handglass manufacturers of all sizes can use this 
enhanced technology since the system’s speed and 
efficiency offer increased throughput and reduced 
costs without an exorbitant investment—it is 
estimated that costs can be recouped in under 
two years. In addition, the improved production 
capability will encourage the timely introduction 
of new handglass products.
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Enhanced Cutting And Finishing Of
Handglass Using A Carbon Dioxide Laser
Laser-enhanced Technology Would Improve 
Productivity
Existing glass-cutting methods often result 
in considerable loss of glassware and require 
subsequent finishing of the edges, which 
is labor-intensive and can result in further 
product losses. Depending on the piece, glass 
properties, and worker skill level, losses can 
be as high as 80 percent in some product 
lines or 40 percent total scrap. The Federal 
Energy Technology Center, Fenton Art Glass, 
Pilgrim Glass, and West Virginia University 
worked to develop laser-enhanced cutting and 

Laser-cutting the glass while still hot will create a fire-polished edge and minimize the need for further 
finishing.

finishing methods that would dramatically 
decrease waste and improve productivity in the 
manufacture of handblown glass. Specifically, 
the partnership developed a bench-scale 
prototype system using a sensor-controlled, 
moderate-power, carbon dioxide laser to 
precision-cut the glass and produce a finished 
edge. A major component of the work involved 
development of the operating parameters to 
make the system feasible for use in handglass 
factories.



For more information, visit www.eere.energy.gov/industry or call 1-877-337-3463

INDUSTRIAL TECHNOLOGIES PROGRAM

March 2007

A Strong Energy Portfolio for a 
Strong America
Energy efficiency and clean, renewable energy 
will mean a stronger economy, a cleaner 
environment, and greater energy independence 
for America. Working with a wide array of state, 
community, industry, and university partners, the 
U.S. Department of Energy’s Office of Energy 
Efficiency and Renewable Energy invests in a 
diverse portfolio of energy technologies.
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Product Description

Goal: Use a carbon dioxide laser to enhance 
the cutting and finishing process of handglass, 
thereby improving energy efficiency and 
product quality.

The laser will cut the glass while it is still 
hot, producing a fire-polished edge that will 
minimize the need for further grinding or 
polishing. Throughout the process, the laser will 
not generate any photochemical by-products 
that could discolor the glass. Researchers will 
also develop a heating system to keep the glass 
hot while the laser is in use. A sensor system 
will control the entire process; it will turn the 
laser on, monitor the cutting, and disengage 
when the cutting is complete. The process will 
be portable, will use readily available electrical 
power and cooling water, and will be designed 
for use on a variety of glass products.

Progress and Milestones: 

Extensive laboratory studies and a prototype 
design phase in which test partners had input 
to ensure compatibility with factory practices 
led to a prototype system which was tested at 
Davis Lynch Glass in Morgantown, WV. The 
prototype included a 1300 watt CO2 laser from 
Continental Laser Energy and a robot handler 
from Umbrella, Inc.

Prototype testing dictated a laser power of 
1000 watts or greater to cut glass efficiently 
in a reasonable time interval. A robotic glass 
handling system demonstrated that hot glass 
components could readily be delivered to the 
cutting zone and manipulated adequately for 
cutting. At the project’s end, the concept of 
cutting glass with a laser with robotic material 
handling was demonstrated. Improvements were 
still needed in heat transfer control in the work 
area and program control of the robot.

The project concluded in 2002.


