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# #5570250921 : MAJOR MECHANICAL ENGINEERING
KEYWORDS : PARALLEL MECHANISM / DELTA ROBOT / 3 DOF

NOPASORN KOWATHANAKUL : DEVELOPMENT OF A THREE DEGREES OF
FREEDOM DELTA ROBOT. ADVISOR : ASSOC. PROF. RATCHATIN

CHANCHAREON, Ph.D., 65 pp.

The purpose of thesis is to study and develop a parallel delta robot with three
pure translation degrees of freedom. The robot is designed to be a research robot that
works with human and controlled by open architecture controller. The Robot requires
installation space 65x65x80 cm’ while its workspace is 30x35x37.5 cm’. This robot is
driven by three 6 W permanent magnet DC motor, which their power consumption is
quite low, and sensed its end point position by three 2500 ppr incremental encoders.
The resulting accuracy, repeatability and resolution are 8.1, 0.5 and 0.04 mm.
respectively. The servoing rate of the controller and amplifier is up to 10 kHz.
Furthermore, the robot has been tested with various equipments including manual pulse
generator and digital camera. In the thesis, the robot has demonstrated that it can

control position of its end effector to be on the targets that are defined by shape, size

and color.
Department :___Mechanical Engineering.......__. Student’s Signature ...
Field of Study : Mechanical Engineering.......... Advisor’'s Signature .
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|| Robet | dof. | mass | load | Repeatability | lezd ||
|| Adept 1800 | 4| 3| 55 -| + 0.02 | 0.1617 ||
|| Adept 1XL | 4| 265 | 12 | +o0.025 | 0.0452 ||
|| Adept 3XL | 4 | 266 | 25 | +o0.038 | 0.0939 ||
|| Epson E2C251 | = | 14 ] 3] xom | 0.21442 ||
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|| Epson E2H853 | 4 47,8%4 02 4% 0.025 | 0.054 |
|| Seike EC250 | 4 | 14 | 3 | £0.01 | 0.21438 ||
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‘ Features Serial Manipulator | Parallel Manipulator
Workspace Large Small
Stiffness Low High
Singularity Problems Some Abundant
Payload Low High
Inertial Large Small
Structure | Simple Complex
Accuracy | Error Accumulated | Error Average Out
Speed r Lower Higher
Acceleration [ Lower Higher
Forward Kinematics | Easy Difficult
Inverse Kinematics Difficult Usually Easy
Dynamics Complicated Very Complicated
Control 1 Simpler Complicated
Design Complexity Low High
Cost Higher Lower
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