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Abstract
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This thesis is to study foam cutting process. Nowadays, the foam cutting process has mostly been
done on 3-axis milling machines, which will result in staircase-like surface and dust from the
machining process. In order to diminish those problems, the 4-axis foam cutting machine using
hotwire has been built in this research. Providing the forth axis, the cutting process can be done in
such a way that a tool axis is oriented perpendicular to the machined surface. Using hotwire in the
cutting will eliminate dust generated in the case of milling process. In addition, wire compensation
for using hotwire in the cutting process has been investigated. Furthermore, computer software for
generating tool path from STL file has been created. To translate the generated tool path, software

for controlling foam cutting machine has also been developed.

The results have shown that compensation value of hotwire foam cutting mainly involve three
parameters, including input heat, feed rate, and diameter of hotwire. The values are governed by
equations: 0.42 + 0.03A + 0.16B + 0.001BC and 0.42 + 0.03A + 0.16B - 0.04C for wires having
diameter of 0.25 mm and 0.4 mm, respectively. A is wire diameter; B is input heat; and C is feed
rate. Results from foam cutting have shown that an error of the difference between a calculated tool
path from STL file and the desired model is 0.03-0.2 mm. This error depends on the setting
tolerance used in the STL file creation. The produced part has deviated from the desired model with

the maximum error 4 mm. Compared to a part produced from ordinary 3-axis milling machines,
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surface of a part from 4-axis foam cutting machine with hotwire is smoother and foam scrap of this

process is bigger without dust, making it easier to clean.
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