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ARTICLE INFO ABSTRACT
Article history: In the construction industry, concrete polishing is used to grind and rub the surface
Received 12 February 2016 of concrete grounds with polishing machines to increase the strength of the

Revised 30 Mar.ch 2016 concrete after deposition. Polishing is performed manually in spite of the
Accepted 6 Arpil 2016 generation of dust and the requirement of frequent replacements of the polishing
pad. The concrete polishing robot developed in this research is a novel polishing
Keywords: o automation system for preventing the workers from being exposed to poor
Concrete .pohshlng robot working environments. This robot is able to change multiple polishing tools
Construc.tlon robot automatically; however, the workers can conveniently replace the worn-out
Automatic tool change polishing pads with new ones. The mobile platform of the polishing robot employs
Mecanum wheel omnidirectional wheels to enable a flexible motion even in small and complicated
Omnidirectionality workspaces. To evaluate the performance of the developed concrete polishing
robot, extensive experiments including square trajectory tracking, automatic tool

changing, actual polishing, and path generation simulation were performed.
1.M 2 Zeld =2 aAlsle] B FEES Fole wAR XY
3L o] Il A Eed S=rt A nhsy] wieel] Z2/d o
4 9 BR AQ Al BPdE ZAYES] e yiiel vt =5 A wAls] £ Be7 vk I3 A E8d =] wA
o] Jriom W B4 ey wel 2P wEHe  AUe AAe] %0l o3l ol T glof Be Bl
88 0R 4|, Hydp| SeiMe Wie] EAES FHoR  FIE: I, 7IE S e F&l 7 o] niEt R
SE3AA AEE =Y L7t vk 2FE E2(polishing) 2> o Z, - HlF|9] Sl we} A7, 27, S e-so] AR
£ 2AREE AT R ZIES ARE wEATE 2 & olF WAUES A8S Ut (Fig 1 32), 294 ol2i%
Yo Wk w o] YUES wof WES PPAATE A DWA ofF AUZE o) FRE AA] AAH o]
Qe AT, Zel AL Aol ADVE 2 BN TS g B 3 PgoR olso] Bobsal nieue] JKgAEE E
£ Agslel B o) 2ARIES WIS AA ADVE AL s B9 B TP Hae B 5 54 99

* Corresponding author. Tel.: +82-54-478-7398
Fax: +82-54-479-7319

E-mail address: bschu@kumoh.ac.kr (Baeksuk Chu).

112



Journal of the Korean Society of Manufacturing Technology Engineers 25:2 (2016) 112~117

(a) Concrete polishing robot (b) Concrete polishing robot

designed in HTC designed in Korea Institute

of Robot and Convergence
Fig. 1 Conventional concrete polishing robots
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Tool changging mechanism

Tool lift

Fig. 3 Configuration of the automatic tool changing mechanism
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(a) Internal configuration (b) Frontal view
Fig. 4 Tool lift
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Fig. 5 Tool changer

(a) Internal configuration
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Fig. 6 Mecanum wheel used in this research
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Fig. 7 Motion generation mechanism using Mecanum wheels

Polishing robot
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Fig. 8 Geometry to calculate the position and orientation of the
polishing robot using ultrasonic sensors
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Fig. 12 Square trajectory using closed-loop control
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Table 2 Polishing experiment results using four polishing pads 3 22lo] BrPs3 ddo] Qut vl v Za} v mae o o)
No. pfﬁiﬁfﬁg 336 um | 30.5 um | 12.6 um | 6 pm Z ZojE AL 3RIT 5 YUtk 1 A} A e HA 2
1 7.7 1.7 22 19.0 243
2 7.6 23 42 7.4 23.7
3 103 2.1 43 10.7 20.7 W—/ (Y oV 5
4 17.6 3.1 8.6 9.7 17.0 i it Final ppsition
5 12.7 23 32 8.6 23 Rath
6 11.0 3.7 10.8 39.8 15.5
7 9.9 23 6.8 132 215
8 56 2.0 123 | 189 | 200 itighopsiticy ~
9 10.1 5.0 9.5 11.0 16.3 Woikapase? R | ramammah, P
10 176 31 4.1 105 | 286 (2) Conventional wheel ~ (b) Omni-directional wheel
Avg. 11.0 2.8 6.6 14.9 21.0 Fig. 14 Path planning simulation
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