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A Surface Adaptive Moving Mechanism for Wind Turbine Blade Maintenance Robot
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As energy shortage is getting more serious, wind energy source is more promoted around the
world. Blade is a key component of wind turbine. Local breakages and/or contamination in the
blade bring degradation in aerodynamic efficiency and life-time. However, it is not easy and even
dangerous for human workers to access the blade for inspection and maintenance since its size
is huge and located at high mountains and rough sea, which are windy places. This paper deals
with a novel moving mechanism that efficiently carries human workers or robots to the wind
turbine blade. The proposed mechanism utilizes flexible tube with pressurized air that rolls and
climbs over the blade surface. So, the tube naturally adapts the changing surface of the blade
and acts no harm to it. This paper discusses about its concept, detail design, and advantages.
The feasibility of the proposed mechanism is proved through experiments prototype.

Key Words: Wind Turbine (2 2% 7|), Rotor Blade (2| & '&7H), Surface Adaptive (£ & &), Moving Mechanism (0| S
&X|), Maintenance robot (R X| 24+ ZX)
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Fig. 2 Hemosu, A metrological observation tower
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Fig. 6 Prototype of SAMM and tube supply/retrieval

units

Fig. 7 Experiment to prove applicability to long stroke
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Table 1 Relation between spring displacement X(mm)
and friction force F(kgf)

Friction Force (kgf)
X(mm) First Second Average
0.5 2.5 2.4 2.45
1 6.3 6.3 6.3
1.5 7.5 7.4 7.45
2 10.8 10.7 10.75
2.5 13.8 13.7 13.75
3 15.7 15.6 15.65
3.5 15.9 15.8 15.85
4 16.2 16.3 16.25
4.5 16.8 16.7 16.75
5 17.2 17.2 17.2
5.6 17.8 17.7 17.75

Table 2 Relation between volt of motor V(volt) and

friction force F(kgf)
Friction Force (kgf)
V(volt) First Second Average

3 4.1 4 4.05
4 5.9 6.1 6

5 8 7.9 7.95
6 10.1 10 10.05
7 12 11.8 11.9
8 14.2 13.9 14.05
9 16 15.8 15.9
1 18 17.8 17.9
11 18.8 19 18.9
12 19 18.7 18.85
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