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Abstract

Cup lump is one kind of raw rubber products from natural rubber tree which
plantation is widespread over Thailand. In trading of cup lumps, an examiner
subjectively estimate quality of cup lump in form of dry rubber content (DRC) or
moisture content (MC) by what physical appearing like color and softness. The price
paid for cup lump is upon DRC. Cup lump is classified into three categories: Fresh
Medium Dry cup lump. Each of which has different amount of dry rubber content. Dry
cup lump has the highest DRC of greater than 65%. Fresh cup lump has lowest DRC
of less than 55%. Medium cup lump has DRC of 55%-65%. The physical estimation of
DRC in cup lump would be an unclear point of reliability and accuracy caused an unfair
trade.

The research aimed to develop a prototype tool for fast, inexpensive, and
nondestructive dry rubber content determination of cup lump. High frequency free
space technique with 2.4 GHz was employed in trans-receiver mode via a sensor
system. The sensor was designed in a cylindrical shape made of brass and closed one
end. At the opened-end of the vertical sensor was a lid made with a thin plate of
plastic where allows a placement of cup lump. The high frequency wave fed near the
bottom cylindrical would travel into cup lump at the top cylindrical. Upon amount of
DRC in cup lump, a power detection of a reflected wave would be converted directly
into electric voltage which as an input of a processing unit for a DRC modeling. We
especially conducted a prototype test as in experimental laboratory with 27 samples
of single-cut cup lumps. Each cup lump sample was prepared from latex with a known
DRC mixed with diluted formic acid. The coagulated cup lump had a shape looked like
a cylindrical bowl with 500 ml in volume. A result of the prototype test shown that
there were 22 cup lump samples with an accepted measurement of DRC in which an
error was less than 5%. Practically, this prototype would need more improvement in
order to be a DRC meter for the cup lump trade. Considering other parameters as
weight of cup lump, phase of reflected wave would increase more accuracy and

reliability of the modeling.
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