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Dimensional Error Analysis of Products from LOM Process
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ABSTRACT

LOM (Laminated Object Manufacturing) process is one of rapid prototyping processes, where shapes are
formed by accumulating cross sections of laser-cut paper. The process expects wide popularity since it is
simple and the material is familiar to conventional mockup makers. However the dimensional accuracy of
LOM parts is not so good as that of traditional wooden mockups, since the stack of adhesive-spread papers
causes significant dimensional error. Also it is unclear how the other unknown environmental effects cause
the errors as well.

In this work the dimensional errors of LOM parts are measured and analysed. Experiments with test
parts were performed in order to see the effects of part shape, moist, and sealer on dimensional variations.
The characteristic of the paper is also analysed. Re-heating LOM parts, which is shown to have the effect
of recovering dimensional changes, is applied to an example part.
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Table 1 Comparison of Rapid Prototyping Processes
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Fig. 1 Overview of LOM Equipment Structure”
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Fig. 3 Decubing in LOM Process™
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Table 2 Specification of LOM-2030E
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Control Pentium, Window NT, LOM Slice
Computer software
Laser
System 50 Watt CO,
Lamination .
Process Hot roll compression
206cm L X 142cm W x 140cm H
System (Cabinet)
Dimension 56cm LxX6lcm WX 140cm H
{Console)
Cooling Laser Chiller Unit
System (inside control console)
Power 220volts £ 10%, 30amps 50-60Hz
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Fig. 4 Experiment Samples(1~8 : Measurement Points)
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Fig. 5 Samples of Paper Characteristic Experiments
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Fig. 7 Expansion Rates of Samples with Sealer
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Fig. 8 Expansion Rates of Samples without Sealer
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Fig. 9 Expansion Rates of Solid and Shell Cubes
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Fig. 10 Effect of Environmental Moisture
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Fig. 12 Dimension Recovery by Reheating
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