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Design and Performance Analysis of an Automatic Mould Forming Machine

for Steamed Sticky Rice
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Abstract
This research aimed to design and analyze the performance of an automatic mold-forming machine
for steamed Sticky Rice by integrating a pneumatic system with a Programmable Logic Controller (PLC)-

based automation system in order to increase production capacity, reduce labor requirements, and improve
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product consistency. The prototype machine was designed with a mold-forming mechanism capable of
forming three pieces per operating cycle and integrated with automatic black bean feeding and conveyor
systems. A Design of Experiment (DOE) approach was employed to investigate the effects of compression
force, forming time, and conveyor speed on product quality. The response variables included product
density, defect rate, shape uniformity, and production capacity. Experimental results revealed that the
optimal compression force ranged between 140-150 N, resulting in the highest percentage of acceptable
products at 97-98 percent The developed system achieved an average production capacity of 800-850
pieces per hour, or more than 6,400 pieces per day, with a defect rate lower than 5 percent. Furthermore,
the automated production line reduced labor requirements by more than 6 0 percent compared with the
conventional manual process. The findings demonstrate that the developed automatic mold-forming
machine has strong potential for practical implementation in traditional food industries and can significantly

enhance production efficiency and support the transformation toward smart food manufacturing systems.

Keywords: Automatic Khao Tom Mud Forming Machine, Pneumatic System, Programmable Logic Controller,

Compression Force, Production Capacity
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