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Development of wall climbing robot using vacuum adsorption with
legged type movement

Soo-Hyun Park, Kyeong-Jun Seo, Sung-Gaun Kim’
Department of Mechanical&Automotive Engineering, Kongju National University
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Abstract Wall-climbing robots have been developed for various purposes, such as cleaning skyscraper windows,
maintaining large structures, and welding vessels. Conventional wall-climbing robots use movement systems based on
wheels or legs. However, wheeled robots suffer from slipping effects, while legged systems require many actuators
and control systems for the complex linkage structure, which also increases the weight of the robot. To overcome
these disadvantages, we propose a new wall-climbing robot that walks based on gorilla locomotion. The proposed
robot consists of a DC drive motor, a vacuum pump for adsorption, and a micro controller for controlling the system.
The performance of the robot was experimentally verified on vertical and horizontal flat surfaces. The robot could
be used for various functions in industrial sites or disaster areas.

Keywords : Gate pattern of gorilla, Legged type, Simplified mechanism, Vacuum adsorption, Wall climbing robot
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Table 1. Material property of ADCI2 T RS YTAS 234 HTHT]
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Tensile Strength, Yield 165 MPa Table 3. Resources of Arduino MEGA 2560
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Hardness, Vickers 96 MCU ATmega2560
Flash 256KiB
Digital 2pins for vacuum pumps
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Fig. 2. Substructure of the wall climbing robot

2.2 AZEY0f
Arduino MEGA 2560 REZ A}g3}e] 239 937
S AloJ5kAt). Arduino MEGA 2560 B C91o]
7o g2 slo] ZHE actuatorS ZFAEHA Alo] &
U g3o] odrh. HEo] AFAYS svolr A
Qre 7~12veoltl 3k & MCU (Micro Controller
Unit)ell Bla] A@siths o] glk

B 2304 Arduino MEGA 2560 HEZ o]
o] 3709 XFHze 1719 DCRH, 4749 nfo]az ~
A& Aosth

2~

o it oo

3. EX HAUE

3.1 0|& HI7{LIE

©
o
(o
fru
o
offt
.o
1
Ee)
>
e
KU oft

By olF HAY

=0 ==
= Ads

|
|

A\

A\ g

Fig. 3. The concept of gait pattern[8]
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Fig. 4. Mechanism of movement
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Fig. 6. Flow chart of the robot drive
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Fig. 7. Wall climbing experiment
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Fig. 8. Each actuator's Time-Voltage graph
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