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ABSTRACT

The objective of this research is to study and develop composite material as binder for
casting process of rice polishing cylinder. The original binder is imported as calcined magnesite
cement that cost an average of 89 million baht per year. In this research, pozzolan materials were
rice husk ash, bagasse ash and metakaolin in amount of 40% by weight and calcined magnesite
cement in amount of 60% by weight. The design of the experiment was based on Mixture Design
function was 10 formulations for compressive strength and tensile strength were generated that the
testing. It was found the optimal formulation was 15:25:60 (rice husk ash: bagasse ash:
metakaolin). After that, this formulation was used as binder in casting of rice polishing cylinder in
order to compare the efficiency with original rice polishing cylinder with the traditional polishing
cylinder. The casting process of new rice polishing cylinder which used pozzolan material as a
binder had 3 types were 1) rice polishing cylinder which used foreign abrasive material and hand
casting 2) rice polishing cylinder which used domestic abrasive material and hand casting 3) rice
polishing cylinder which used foreign abrasive material and horizontal casting.

The experimental results of rice milling with jasmine rice 105 were pozzolan rice
polishing cylinder which used imported abrasive material and hand casting had average wear rate
as 4.43 g/hr. The pozzolan rice polishing cylinder which used domestic abrasive material and hand
casting had average wear rate as 3.91 g/hr and pozzolan rice polishing cylinder which used
imported abrasive material and horizontal casting had average wear rate as 3.12 g/hr. When
compared with original rice polishing cylinder average wear rate as 7.02 g/hr. Therefore, it found
pozzolan rice polishing new cylinder had average wear rate less than original rice polishing
cylinder around 36.89% — 55.56%. The pozzolan rice polishing cylinder with imported abrasive
material and horizontal casting had lowest average wear rate. The results of broken rice percent
were pozzolan rice polishing cylinder which used foreign abrasive material and hand casting had
average broken rice as 19.88%. The pozzolan rice polishing cylinder which used domestic
abrasive material and hand casting had average broken rice percent 16.41% and pozzolan rice
polishing cylinder which used foreign abrasive material and horizontal casting had average
broken rice percent as 18.3%. When compared with original rice polishing cylinder had average

broken rice percent as 23.79%. Therefore, pozzolan rice polishing new cylinder had average



broken rice percent less than original rice polishing cylinder around 16.44% - 31.02%. When
brought three rice polishing cylinder to test at rice mill factory, it found average broken rice
percent between 21.41-24.47 and using satisfaction percent between 75-80. The research showed
that the use of pozzolan material in the binder mixture as an alternative to improve the quality of

rice polishing cylinder and the efficiency of rice milling.

KEYWORDS : POZZOLAN/BINDER MATERIAL/ RICE POLISHING CYLINDER/
CASTING PROCESS
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