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We considered painting of the inner wall of the containment vessel of the reactor and maintenance of the 
welded part are important. Therefore, we are developing a wall running robot which can paint walls and 
maintain welded parts even at elevated places. A magnet was used as a tire to make it an adsorption mechanism 
and a follower. A mechanism that does not use magnets is used for the drive wheels. In the conventional wall 
motion robot, it was impossible to overcome corner steps. Also, although forward and backward directions are 
possible, we could not move the robot to rotate. In order to solve these problems, we chose a buffer casters for 
the magnet rings and tried to improve running performance. We made a prototype machine and conducted a 
running experiment to overcome the step. It was possible to overcome the step, to make it possible to rotate, and 
to improve the running performance from last time. In the future, we will install cameras and ultrasonic flaw 
detectors in prototype and verify the possibility of maintenance. 
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Table1  
Table1 Characteristics of robots being researched and 

developed [2]~[5] 

No. Developer Robot name Characteristic 

1 
Osaka 

Gas 

Inspection 

Robot for 

Spherical 

Tanks 

It is attached to the wall by 

magnetizing the tires of four 

wheels. 

2 
Tokyo 

Tech 
Vmax  

Magnets are attached to the 

bottom of the robot. 
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It corresponds to movement 

in all directions with a tire 

with 6 wheels set as one set. 

3 
Tokyo 

Tech 
Disk Rover 

Increasing the adsorption 

power by mounting the tire of 

the magnet diagonally 

4 

iXs 

Research 

Corp 

Mag Bug 

Magnets are attached to the 

bottom of the robot. 

Use omni wheel to move in 

all directions 

5 ETHZ Magnebike 

The auxiliary wheel is 

attached to the side of the 

magnetized tire of two 

wheels 

 

 

 

2.2  
Fig.1  

Fig.1 Previous prototype 

Fig.2 Step 

Table2  
Table2 Confirmed move 

No. Confirmation contents Success / failure 

1 90 degree wall surface Success 

2 60 degree wall surface Success 

3 120 degree wall surface Success 

4 Gap (7 mm) Success 

5 
Gentle step (maximum height 5 mm, 

width 60 mm) 
Success 

6 Horny step failure 

 
Fig.2 7mm

12mm

 

360

Fig.3
Fig.4  

 
Fig.3 Magnet ring (before improvement) 

 

- 251 -



 

Fig.4 Magnet ring (after improvement) 

Fig.5 4

Fig.6 A

1mm
 

 
Fig.5 Improved Prototype 

 
Fig.6 Drive wheel installation height 
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Table.3  
Table3 Speed Test Results 

Drive wheel height Speed (upward) Speed (width) 
15mm 0.261m/s 0.338m/s 

16mm 0.254m/s 0.341m/s 

17mm 0.242m/s 0.345m/s 

18mm 0.207m/s 0.345m/s 

Table.4  
Table4 Experiment of running a step 

Drive wheel height Horizontal step Vertical step 

15mm 12mm 14mm 

16mm 12mm 13mm 

17mm 11mm 12mm 

18mm 11mm 12mm 

 
15mm

15mm

15mm  
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