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The innovation construction for the toughness measurement of rice kernel with the

inner pressure method
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Abstract

During the rice processing, the possible situations of rice kernel cracking and breakage
are commonly occurred and these consequences cause a low marketing price. According to this
issue, the real-time observation and together with the knowledge base of mechanical properties
should be essentially helpful in detection of these defect observations. The objective of this work
was established to study the mechanical stress-strain properties of rice kernels via our in-house
pneumatic system design. We found that stress-strain of RD6, RD15, Phitsanulok 2 and Khao
Dawk Mali 105 were greater than Khao’Yipun DOA1 with moisture content of 20% w.b. These
results tentatively indicated the mechanical stress-strains occurred were from the difference of
rice shapes. Moreover, we could recognize that the characteristics of these various shapes
significantly followed the scaling law of the relation between strain and time. We also found that
the breaking force was different value for rice varieties. This parameter obtained can be such a

high potential approach that can be used for further developing in the quantitative classification of

rice varieties.

Keywords: Force, Stress, Strain, Rice Kernel, Agrophysics, Mechanical Properties
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PNEUMATIC SYSTEM FOR THE REAL-TIME MECHANICAL STRESS-
STRAIN CHARACTERISTICS OF SHORT AND LONG RICE KERNELS

Chalerm Chalyawong Kritsana Keawlawiang', Chlttapon Sangkarat', Duongrultal
Niconrat?, Tongchai Chysiri’, Wannapong Triampo®*®, Paisan Kanthang®

'Department of Electrical Engineering, Faculty of Industrial Education, Rajamangala
University of Technology Phra Nakhon, Bangkok, 10800 Thailand

Rajamangala University of Technology Phra Nakhon, Bangkok, 10800 Thailand
Department of Industrial Engineering, Faculty of Engineering, Rajamangala
University of Technology Phra Nakhon, Bangkok, Thailand 10800

*R&D Group of Biological and Environmental Physics, Department of Physics,
Faculty of Science, Mahidol University, Bangkok 10400, Thailand

SThEP Center, CHE, 328 Si Ayutthaya Road, Bangkok 10400, Thailand, Bangkok,
10400, Thailand

®Institute for Innovative Learning, Mahidol University, Nakorn Pathom 73170,
Thailand

*e-mail: pk_quantum2000@yahoo.com

Abstract: During the rice processing, the possible situations of rice kernel cracking
and breakage are commonly occurred and these consequences cause a low marketing
price. According to this issue, the real-time observation and together with the
knowledge base of mechanical properties should be essentially helpful in detection of
these defect observations. The objective of this work was established to study the
mechanical stress-strain properties of short and long rice kernels in terms of brown
rice via our in-house pneumatic system design. From the results, it showed that the
breaking forces were approximately 33.46 +12.46 N and 28.89+15.18 N for
Phitsanulok 2 and Khao’Yipun DOA1 respectively. We also found that stress-strain of
Phitsanulok 2 were greater than Khao’Yipun DOAI. These results tentatively
indicated the mechanical stress-strains occurred were from the difference of rice
shapes. Moreover, we could recognize that the characteristics of these various shapes
significantly followed the scaling law of the relation between strain and time.
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THE MECHANICAL PROPERTIES FOR CLASSIFICATION OF FIVE
COMMERCIAL RICE VARIETIES IN CHIANGRAI PROVINCE OF
THAILAND

Kritsana Keawlawiang', Chalerm Chaiyawong', Chittapon SangKrat' Dugngruitai
Niconrat’, Tongchai Chysiri’, Wannapong Triampo***, Paisan Kanthang™

'Department of Electrical Engineering, Faculty of Industrial Education, Rajamangala
University of Technology Phra Nakhon, Bangkok, 10800 Thailand

?Rajamangala University of Technology Phra Nakhon, Bangkok, 10800 Thailand
*Department of Industrial Engineering, Faculty of Engineering, Rajamangala
University of Technology Phra Nakhon, Bangkok, Thailand 10800

*R&D Group of Biological and Environmental Physics, Department of Physics,
Faculty of Science, Mahidol University, Bangkok 10400, Thailand

SThEP Center, CHE, 328 Si Ayutthaya Road, Bangkok 10400, Thailand, Bangkok,
10400, Thailand

®Institute for Innovative Learning, Mahidol University, Nakorn Pathom 73170,
Thailand

*e-mail: pk_quantum2000¢yahoo.com

Abstract: The objectives of this study were to classify the rice varieties with the
mechanical properties via our Pneumatic Mechanical Tools (PnMT). These
interesting properties included breaking force, deformation and stress-strain. The rice
varieties (RD6, RD15, Khao’ Yipun DOA, Phitsanulok 2 and Khao Dawk Mali 105)
contained moisture content of 20% w.b.. We found that the breaking force,
deformation, stress-strain and modulus of elasticity were different in both features and
values. Moreover, the time series data of stress-strain showed the rate of change in
the difference of the breaking states. These results also indicated that the studied
mechanical properties could clearly describe the sampling rice varieties. Therefore,
with our tools, including the techniques as well as the results, the procedure obtained
can be such a high potential approach that can be used for further developing in the
quantitative classification-of rice varieties.
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Abstract: Data on the physical and mechanical properties of seeds have significantly
importance for most machinery and process equipment design. These properties
include breaking force, deformation and stress-strain as well. This study was
conducted to investigate the real-time mechanical properties of red bean grains via our
design of the pneumatic mechanical tools (PnMT). The significant data revealed that
the red bean grains mostly contained with moisture content of 20% w.b.. The average
length, width and thickness were 6.2, 5.4 and 5.1 mm respectively. The results
showed that breaking force, deformation and stress-strain were different in both
features and values in most different applied force directions. In addition, we
observed there were the relationship between strain and time. This followed the
significant power law in all different force directions.
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