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ABSTRACT

In present, the payments of natural cup lump rubber trade are depending on rubber

weight. The rubber trade problems will appear when the rubbers have adulterated things inside



such as metal or pebble. Those rubber weights will not truth. The naked eye evaluation is
complex and waste time.

This research aims to resolve above problem by designed and fabricated machine for
evaluation of metal in cup lump rubber. The prototype machine operation starts at signal
generator section. This section generates electromagnetic signals with frequency of <960 MHz.
Then, the electromagnetic signals send to font-end section. The font-end section is consisting of
high frequency circuit and transceiver antenna (helix type). After font-end section, these signals
radiate through free space and propagate to the cup lump rubber. In case of metal inside cup
lump rubber, the metal has been reflecting electromagnetic signals and these signals will return
to the transceiver antenna. At the transceiver antenna, the reflection electromagnetic signals
are converting to electrical signal. Finally, those electrical signals transfer to last section which is
display section. The evaluation results (detected metal) are showing on LED and speaker. In
case of pure cup lump rubber, the prototype machine will not detect any reflection signal.

The materials for testing prototype machine are natural cup lump rubbers (metal and no
metal inside rubber) with size of <10 cm’. The first step of testing, these test rubbers feed in
the conveyor (speed 37.5 cm/s). Then, the test rubbers move in cavity sensor by conveyor for
evaluating. The gap between each rubber on the conveyor is 10 cm. The experiments are found
that the prototype machine uncertainty is 3% for test rubbers with metal (size: 1 cm’). In case

of test rubbers with metal (size: 2 cm”), the uncertainty reduces to 1%.

Keywords: Non-destructive testing, Electromagnetic wave, metal material, and cup lump

rubber.
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Abstract

In present, the payments of natural cup lump rubber trade are depending on rubber weight. The
rubber trade problems will appear when the rubbers have adulterated things inside such as metal or
pebble. Those rubber weights will not truth. The naked eye evaluation is complex and waste time.

This research aims to resolve above problem by designed and fabricated machine for evaluation of
metal in cup lump rubber. The prototype machine operation starts at signal generator section. This
section generates electromagnetic signals with frequency of <960 MHz. Then, the electromagnetic
signals send to font-end section. The font-end section is consisting of high frequency circuit and
transceiver antenna (helix type). After font-end section, these signals radiate through free space and
propagate to the cup lump rubber. In case of metal inside cup lump rubber, the metal has been reflecting
electromagnetic signals and these signals will return to the transceiver antenna. At the transceiver
antenna, the reflection electromagnetic signals are converting to electrical signal. Finally, those electrical
signals transfer to last section which is display section. The evaluation results (detected metal) are
showing on LED and speaker. In case of pure cup lump rubber, the prototype machine will not detect any

reflection signal.



The materials for testing prototype machine are natural cup lump rubbers (metal and no metal
inside rubber) with size of <10 cm’. The first step of testing, these test rubbers feed in the conveyor
(speed 37.5 cm/s). Then, the test rubbers move in cavity sensor by conveyor for evaluating. The gap
between each rubber on the conveyor is 10 cm. The experiments are found that the prototype machine
uncertainty is 3% for test rubbers with metal (size: 1 cmz). In case of test rubbers with metal (size: 2
cmz), the uncertainty reduces to 1%.

Keywords: Non-destructive testing, Electromagnetic wave, metal material, and cup lump rubber.
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