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Study and Analysis of Machining Process and Prototype Manufacturing
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Abstract

The study and development of machining process to produce the micro-feature parts with complex shape
have been used in rubber mold industry. Manufacturing of the prototyping parts using rubber mold industry as
mentioned is based on the adaptation of domestic. manufacturing technology. In regard to development of machining
process, the micro ejector pin, the so-called ‘the prototyping part’, always have to be ordered and imported from
abroad. The prototyping part cannot be machined with the‘domestic-manufacturing technology due to the limitations
of machining micro-features in which high accuracy of dimensions and geometric features with errors in the order of
a few microns or less are needed. Thus, the research purposes the needs for accurately producing part with the
precise dimensions, shapes, geometric features and machined surface quality, maintained throughout various
functions as similar to the prototyping part for development of micro-features manufacturing process, and cost
reduction of erdering and importing of the parts from abroad.

The research methodology is based on the experimental machining using CNC turning process with a
specifiesdesign of cutting tool and jig as working holder. The experiment was divided into 2 procedures. The first is
a machining process simulation by Visi-Vero Version 20 software to analyze and assess the virtual manufacturing
processes before real experimental testing, analyze dimensions and working functions of the designed cutting tool,
including estimate critical points of the part. The second is the cutting experiment with analytical findings of
optimum cutting parameters particularly cutting speed and feed rate which are in accordance with the specific
cutting tool. The results are mainly assessed and compared to the prototyping part in regards to the geometric

dimensions and machined surface quality.
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The experimental results present the ability of a small-specific design of cutting tool as machining part

with the acceptance of precise dimensions and good quality of machined surface. However, the control of various

parameters are also needed such as relative adjustments of spindle speed and feed rate which are accordingly related

to the machining simulation as well as specific design of jig.

Keywords : Micro Machining, Specific design of cutting tool, Specific design of jig, Micro part, Cutting Parameters
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