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Abstract

The objective of this study is to develop an oyster shell grinding machine for skin scrub material
and optimize its efficiency based on the requirements of the farmer's housewife community enterprise
in Khok Khrai Village, Marui Sub-District, Thab Pud District, Phang Nga Province. The brainstorming to the
waste issue of oyster shells by grinding them and incorporating them into soap to create scrub soap.
The research team designed a grinding process by constructing a machine that combines the principles
of a hammer mill and a roller mill. The machine is made of stainless-steel grade SUS 304. The machine
design was initially created using computer-aided design (CAD) and simulated using the finite element
method (FEM) with ANSYS software to analyze the mechanical stress and strain. The machine's
performance was evaluated through closed-ended questionnaires administered to a group of farmers

who participated in the trials. The particle size of the oyster shell powder was measured using the
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analytical sieving method, ranging from 200 to 1,000 micrometers (lm). Additionally, a cost analysis
was conducted using engineering economics techniques.

The machine dimensions are 570 x 1,123 x 1,760 millimeters (mm), with a weight of 250
kilograms (kg). It operates on 220-voltage (V) and 11.3 ampere (A). The machine's overall performance
achieved an average score of 94.17%, which corresponds to a rating of "good." The machine components
are characterized by strength, safety, and ease of cleaning, in line with the standards of good
manufacturing practices (GMP). The machine can be predictive maintenance (PM) and cleaned, and the
oyster shell powder has a particle size of less than 300 m, accounting for 36% of the total quantity,
while the particle size within the range of 300 to 1,000 m. accounts for 35% of the total quantity. The
capital break-even analysis resulted in an electricity cost of 5.30 baht/hour or 0.88 baht/ke. By reducing

the processing time to 2 hours, the production can be completed within 7 days.

Keywords Shell Grinding Machine, Pearl from oyster shell, Body scrub soap
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