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ABSTRACT

The research aims to study the optimal conditions of CNC turning machine for plastic
prototyping production. The study employed statistical method (factorial design) for experimental
design and analyzed data. This study using cutting inserts for aluminum — CCGT 32.50.5 FL.
The studied factors were cutting speed, feed rate, and depth of cut. The economics analysis was
performed to evaluate rate of return for investment of ceramics prototyping forming with plastic
material by CNC lathe.

It was found from the experiment that the factors affecting surface roughness were feed
rate, and depth of cut. The optimum cutting condition for plastic prototyping production are a
follows: feed rate and the depth of cut are approximately 0.1 mm/rev, and 0.5 mm, respectively.
The regression model roughness prediction is Ra = -2.65 + 3.07a + 22.2f+ 0.0163v, where Ra is
surface roughness, a is the depth of cut, f'is the feed rate and v is the cutting speed.

From the economic study show that using CNC lathe for plastic prototyping production
has the rate of return (ROR) equal to 29.84 % per year and discount payback period (DPB) of 3.4

years.



