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A Study of Design for Hot Tool to Minimize Radius of Heat Affected Zone in Rapid Heat
Ablation process
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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 for clarity. Therefore, a new rapid

manufacturing process using the hot tool, Rapid Heat Ablation process (RHA), has been developed. In this paper, the hot tool

for RHA process is devised to minimize radius of heat affected zone and also investigated for verification. TRIZ well-known

as creative problem solving method is applied to overcome the contradictive requirements of the hot tool. For the detailed
design of the hot tool, numerical model is established with several assumptions. Based on the numerical results, surface

temperature is measured with K-type thermocouple at the predetermined location. Numerical and experimental results show

that the devised hot tool fulfils its requirements. It verifies the practicality of hot tool that the hemisphere shape is ablated

using the hot tool with stair structure.
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Fig. 2 Procedure of rapid heat ablation

Fig. 3 Apparatus of rapid heat ablation

Table 1 Specifications of rapid heat ablation system

R £x X 200 mm
ange of X,
Y, Z axis Y 200 mm
z 200 mm
Range of G, 0?7(+)907?
indexing (-)180
table gy (+)180?
. ) Tool 5, 11 (Rough)
Specifications | giameter 1,0.5 (Fine)
of Tool speed 10 ? 50 mm/s
Tool
Input vaiue 10?7 100V
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