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YONGYUTH SENGDANG : DEVELOPMENT OF A MANIPULATOR
FOR AUTOMATIC PARA-RUBBER TAPPING. THESIS ADVISOR :

ASST. PROF. PAYUNGSAK JUNYUSEN, Ph.D., 112 PP.

PARA-RUBBER TAPPING/ MANIPULATOR/TRAJECTORY

The aims of this study were to fabricate and test a manipulator for automatic
para-rubber tapping. In simulation study, the manipulator was designed using both
kinematic and dynamic models of three linear actuators. Tapping path was designed
to move upward from the right bottom end to the left top end of the para-rubber tree.
In experimental study, the manipulator was fabricated from two linear actuators.
The x'-axis linear actuator had 30° and was assembled on the top of the tree-grabbing
device, while the z-axis linear actuator was in the horizontal. Direct current motors
were used as the power source. These DC motors were controlled by computer, which
received signals from the encoders. At the end of z-axis was equipped with tapping
knife. Trajectories in each axis of the manipulator were selected from designed
motion equations. A feedback controller was employed in order to compensate
the positional errors. The simulation results showed that when the para-rubber tree
was assumed as a cylindrical model and had a tapping angle of 30°, the manipulator
could follow the designed trajectory. However, in the simulation study using
the dynamic model with PID controller, less than 0.5 mm of the positional error
in each axis was found. The performance tests were conducted under the cylindrical
model and real para-rubber trees. The tapping path, which was designed by linear and
semi-circle equations, were the suitable tapping path. The experimental results under

the cylindrical model showed that the maximum positional errors from the desired



trajectories in X' and Z axes were 16.39 mm and 21.85 mm, respectively. However,
when the appropriate feedback gains of PID controller were employed, these errors

were reduced to 0.001 mm and 1.48 mm, respectively.
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