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The Development of Deburring System
using the Revolute—jointed Robot Manipulator

with the Flexible Tool Holder

Kyung — Shik Jung

Department of Mechanical Engineering
Graduate School, Korea Maritime University

Abstract

In this paper, a deburring system using the revolute—jointed robot
manipulator with a flexible tool holder was developed for deburring
automation. The flexible tool holder composed of the plunger with spring
was developed for three degree—of-freedom operation. The flexible tool
holder was applied for compensation of position errors during trajectory
tracing or deburring ununiform workpiece. To reduce interacting forces
between the high stiffness tool at the end effecter and the workpiece during
deburring operation, it was designed to operate flexibly to the direction of
tangent line on the revolute axis and to the direction of axis.

In this thesis, using the deburring system and accessories of the
deburring system, deburring experiments were performed. According to the
experimental results, the capability of good deburring operation using the

revolute—jointed manipulator robot was shown.
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Pic. 3.1 Moving Direction of Flexible Tool Holder
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Pic. 4.1 Deburring System using Revolute-Jointed Manipulator Robot

with Flexible Tool Holder
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4.3 Flexible tool holder
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4.4 F/T sensor and Dynamic data logger
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A8l AFgstel glof BAAE o83 Aoz HIA RO YHAAGS Veka
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Fig. 4.1 Wheatstone Bridge Circuit
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Pic. 4.6 Outlook of Force Sensor

Pic. 4.7 Dynamic Data Logger
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4.5 A/D Conversion board
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Fig. 4.2 Analog to Digital Converter & Microcontroller Interface
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& Ase A/D WU d¥ow Sof3tr. of7]ol AR&3E Analog to

Digital Converter (MAX197)9] &AL Table 4.13 #t},
Table 4. 1 The specification of Max 197

Function Description

Resolution 12-Bit, 1/2LSB Linearity

Operation voltage Single +5V

Software-selectable Input Ranges +10V, £5V, OV to 10V, OV to 5V

Fault-Protected Input Multiplexer | £16.5V

Analog Input Channel 8

Conversion Time 6 nsec

Sampling Rate 100 ksps

Acquisition Control Internal or External

Clock Internal or External

oj9} & 7|z o3 AD Wk Pig. 4.3¥ o] mlolam AEEFH A
AAFE L MAX232 B4l EEe] ofs POR Hufjoizltt.
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Pic. 4.8 A/D Convert
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Fig. 4.3 Signal Process of Force sensor
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Fig. 5.1 Cutting Force of Milling Process
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Fig. 5.2 Area of Material Removed when Deburring and Chamfering
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5.2 Flexible Tool Holder A& 239
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