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Development of Rapid Heat Ablation process Using Rotary Hot tool

H. C. Kim(Graduate school, M.E., KAIST), S. H. Park(Graduate school, M.E., KAIST ), D. Y. Yang(M.E.,
KAIST), S. K. Park(Menix Eng. Inc.)

ABSTRACT

In order to realize a three-dimensional shape on CAD, the machining process has been widely used because it offers
practical advantages such as precision and versatility. However, the traditional machining process needs a large amount of
time in cutting a product and the remained material causes trouble such as inconvenience due to cleaning process. This paper
introduces a new rapid manufacturing process called Rapid Heat Ablation process (RHA) using the rotary hot tool to
overcome limitations of traditional machining process. The rotary hot tool to satisfy requirements of RHA process is designed
and produced. In order to examine relationships between kerfwidth and process parameters such as heat input, speed of tool
and speed of revolution, experiments were carried out. In addition, relationship between the kerfwidth and the effective heat
input was obtained. Based on the experimental results, double-curved shape was ablated to show the validity of proposed
process. In the procedure, the rough cut and fine cut were performed according to the conditions of process parameters
without tool change process. The practicality and effectiveness of the proposed process have been verified through ablation of

three-dimensional shape.
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Fig. 1 Concept of heat ablation
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Fig. 2 Procedure of rapid heat ablation using rotary hot
tool
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Fig. 3 Apparatus of rapid heat ablation

Table 1 Specifications of rapid heat ablation system

R . X 200 mm
ange of X,
Y, Z axis Y 200 mm
z 200 mm
Range of 0, 0-(+)9%0°
indexing table ey (-)180 —(+)180 °
Specifications TOOI diameter 7 mm
of Tool speed 10 - 50 mm/s
Tool Input value 0 - 220V
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(a) Schematic diagram (b) Assembled part
Fig. 4 Design and manufacture of rotary hot tool
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Fig. 7 Relationship between kerfwidth and heat input
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Fig. 8 Relationship between kerfwidth and tool speed
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