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AUTOMATIC PARA-RUBBER TAPPING MACHINE. THESIS ADVISOR :

ASST. PROF. PAYUNGSAK JUNYUSEN, Ph.D., 63 PP.

PARA-RUBBER TAPPING/TRAJECTORY/LVDT

The objective of this study was to design an appropriate trajectory of a two-axis
manipulator for tapping para-rubber tree. The trajectory was generated from the shape
of para-rubber tree. The motion of manipulator in the Z-axis was defined as a function
of the motion in the X'-axis. Motion analysis of the kinematic model of the manipulator
was done employing a computer simulation. The simulation results showed that when
the trajectory of the manipulator was defined as an ellipse shape and the motion in the
X'-axis was a constant speed, the Z-axis of the manipulator moved with a simple
harmonic motion. The developed manipulator consisted of a supporting frame, a driving
unit and a shape tracking and tapping unit. The shape tracking device was fabricated
from a LVDT position sensor, a compressive spring, a roller and a roller’s angle
adjuster. The control program of the manipulator was coded using LabVIEW software.
The experimental results from tapping the para-rubber tree showed that the control
program could generate the trajectory of the manipulator that was similar to the tracked
shape of the para-rubber tree. The manipulator could tap the para-rubber tree with the

average positional error of 0.35 * 0.48 mm, the tapping path’s average depth of 3.14 +

2.06 mm and the tapping path’s average width of 12.07 + 5.80 mm.
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