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The Development of A Wire-Controlled Robot with Four
Programmed Sub-Vehicles for Education

Li-John Jou Yi-Hung Kao Chien-Chang Wu

Department of Agricultural Machinery, National Ilan Institute of Technology

Abstract

This work was based on the mobile robot developed for this year’s “The 4™ Annual Contest of
Creative Design among Technological Colleges” held in National Yunlin University of Science and
Technology. The objective of this paper was to illustrate how to develop a wire-controlled robot with
four programmed sub-vehicles by applying electromechanical knowledge, in order to fulfill the goal of
education. The wire-controlled robot was required to remove two obstacles, grasp and insert a vertical
flag, and release four sub-vehicles. The sub-vehicles were designed such that they would put appropriate
objects on the target area without external controls, while passing through prescribed paths. The design
of wiring strategy for robot was to reduce the numbers of parts and wires as much as possible. An
electronic system composed of relays and PLC was developed to accomplish strategy and to operate the
robot easily. Similar arrangement was also applied to all four sub-vehicles by Time-Sequence control
method. Each sub-vehicle was equipped with one PLC, in order to improve the accuracy of occupying
the target areas. The complete electrical-mechanical system was successfully tested in our campus as
well as in the contest. It was found that both knowledge of mechatronics and spirit of teamwork were
crucial to the success of this work.

Keywords : wire-controlled robot » programmable logical controller(PLC) - programmed sub-

vehicles
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T=5.86kgw 0.157 rad/sec 23rpm
9cm T 6.8kgw 1.25cm/sec(
Scm 4 43rpm)
0.92kgw 0.937m ( )
T=4.5

6.9kgw 0.157 rad/sec



9cm T  6.6kgw lem/sec( 4cm 4

31.8rpm)
3
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31.2kgw 2 3 4
87rpm 53.5rpm 5.7A
10kgf-cm
11.77w 13w
2
(m/s) | (kgw) | (rpm) | (kgW) | (kof.cm)| (/) | (kew) | (kgw) | (tpm) | (kof e
0.3 40 | 47.7 10 10 0.345 5 1.67 94 1.17
0.35 | 36.2 | 53.5 |7.2-8.2|8.64-10.2| 0.395 4.7 1.75 107 1.225
87rpm 10kgf-cm 102rpm 3.1kgf-cm
DC24V 12A 13W DC24V 0.38A 4.5W
3
(rad/s)
(m) (kgw) (cm/s)
(kgw) kgw kgf-cm (rpm)
e (pmy | Heem (cgfom)
0.87 | 1.04 | 586 | 0.157 23 7.32 6.8 1.77 43 1.25
4.5 5.625
0.92 | 0.937 0.157 225 6.6 1.71 31.8 1
6.9 8.625
22rpm 10kgf-cm 43rpm 1.8kgf-cm
DC24V  0.65A 7.2W DC24V 0.14A 1.4W




(rad/s)
(m) (kgw) (cm/s)
(kgw) (kgw) (kgf-cm) (rpm)
(rpm) (kgf-cm)
0.7 04 |3.54 | 0.157 23 4.43 4.59 1.2 47.7 1.5
3 3.75
0.79 | 0.42 0.234 26.2 5.5 1.43 51 1.6
6.2 7.75
22rpm 10kgf-cm 48rpm 3.6kgf-cm
DC24V  0.65A 7.2W DC24V 0.28A 3W
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