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(School : ) Nan Jeon Institute of Technology (Team name : ) Formosa black bear
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I am Dr. Tsai Chin-Shan, who got the Ph.D. degree from National Cheng Kung
University and had made a study of microscopic heat transfer and energy science. |
am now a teacher of the Graduate School of Engineering Science and Technology and
Department of Mechanical Engineering in Nan Jeon Institute of Technology and
lecture Technical Paper Writing, Thermodynamics, Thermal Engineering Experiment,
Fluid Mechanics, Computer Drawings, etc. Besides, | am also a voluntary counselor
of the Student Counseling Center.
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I am Lin Chun-Han, the team member of the Formosa Black Bear and the robot

operator of the Bug’s Crisis. | am responsible for the design, manufacture, assembly,
and test of the robot mechanisms. My work includes planning the scheduled
progress and purchasing the materials of the robot mechanism. Completing the foot
mechanism of the Bug’s Crisis is my favorite. | really pleasure while making all the
mechanism of the robot.
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| am Wang Chung-Jen, the team member of the Formosa Black Bear. | am
responsible for the paper report of the Bug’s Crisis and manufacturing the robot
mechanisms. My work includes writing the report and purchasing the materials of
the robot mechanism. Completing the taking the kylin babies mechanism of the

Bug’s Crisis is my favorite. | really pleasure while making all the mechanism of the
robot.

(3" team member)
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| am Yang Sheng-Hsiung, the team member of the Formosa Black Bear. | am
responsible for manufacturing all the mechanism of the Bug’s Crisis. My work
includes simulating, manufacturing, assembling, and testing the robot mechanisms.

Completing all the mechanisms of the Bug’s Crisis is my favorite.
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According to all the barriers of TDK 16" National College Creative Design and

Invention Contest, the most simple and effective mechanisms are designed to win the
competition. The speed and stability of the robot are the main factors of the games.
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There are three barriers in the TDK 16th National College Creative Design and
Invention Contest. The barriers are obstacle area, rescue area, and first-aid station:
1% barrier obstacle area: The foot mechanism of the Bug’s Crisis is Chebyshev’s
linkage. The robot moves stably and fast to pass the falling tree and temporary bridge
obstacles.
2" barrier rescue area: The lift mechanism using crossed rods, clamp mechanism,
and rotary mechanism are combined together to taking the kylin babies.
3" barrier first-aid station: The lift mechanism and clamp mechanism are used to
put the hanging basket on the ropeway to deliver the kylin babies.
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The foot mechanism of the Bug’s Crisis is Chebyshev’s linkage mechanism.
The robot moves stably and fast. The motors, gears, and disks are used to drive the
robot. The phase angle difference of the disks is 180°.
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The mechatronics of the Bug’s Crisis is very simple and efficient to power all the
mechanisms. Two 12V lead-acid storage batteries are in series connection to supply
the power. The foot mechanism, lift mechanism, rotary mechanism, and clamp
mechanism are driven by the motors. A switch in the controlled box can be used to
change the output voltage of the batteries, 12V or 24V.
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The foot mechanism of the Bug’s Crisis is Chebyshev’s linkage mechanism to
pass the falling tree and temporary bridge obstacles. While the lift mechanism and
the clamp mechanism are installed on the chassis, the robot moves unstably and
slowly probably. The lift mechanism is composed of the crossed rods. If the
manufacturing precision and assembly of the lift mechanism are not well, the lift
mechanism will be operated unsuccessfully. The above problems can be solved by
reducing the weight of the mechanisms, improving the manufacturing precision, and
repeating the test work.
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The hanging basket of the Bug’s Crisis can be used to taking the kylin babies.
The clamp mechanism is used to control the hanging basket to grab the kylin babies
and put the hanging basket on the ropeway. The hanging basket mechanism is very
efficient to complete the rescue work.
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There are a lot of different types of designs and mechanisms of the robots to
appear in the TDK 16™ National College Creative Design and Invention Contest.
Some mechanisms we have ever discussed, but others we have never considered.
The matches are very furious. We are very grateful to the teachers and classmates
for all that they had helped us to solve the problems of the robots.



