Renewable
Energy

- ~ Characterization of Leading—edge Erosion Mechanisms
and Development of a Unified Evaluation Method for
Wind Turbine Blade Protective Materials

l"l;] -

Research period : 2025-2027

=

Large wind turbine

Rain erosion Ra | N eI‘OSiO N teSte I‘@ F REA Examples of wind turbine blade erosion damage

q OCCUrs G (RET)
The tip speed is E>E> 45.cm test. >pecimens

, . like turbine blades
100 meters per High speed collisions

second . are rotated under
of raindrops gre simulated rainfalls
reproduced in

1 tect Aluminum standard specimen
ground tests

Fig. 1 Rain erosion and its reproduction test

Young's modulus ~_— | cutting resistance
hardness | indentation deformation A erosion rate
small hardness -
I/ \ / 2\ physical property | hard |medium| soft \‘
- V°”“?M’;:f'”'”5 205 | 153 | 3.6 O— N
cutting resistance (\ﬁ blade cutting hardness [MPa) 4d 3.2 0.5 stress defg;r;ailrt‘ic::oasrir;?‘unt
/ — / cutting resistance | .o 0.18 0.21 %
| [N] ' ' ' Young’s
. . erosion rate[um/g] 1.8 0.8 1.4 modulus
erosion rate .::. l slurry spraying N . . >
- - / large Fig. 3 Comparison of strain
| DI?YZIC&N]CDFOI?EGF’ECI_GS ofhthrtee Fig. 4 Deformation of physical
Fig. 2 Schematic diagrams of INAS Of protection sheets property tests and rain erosion
ohysical property tests (Red indicate good results)

Background - Purpose

Wind turbine blades are exposed to sunlight, lightning, rain, and other environmental factors that
cause surface degradation. With the expansion of offshore wind power generators and increasing
turbine size, “rain erosion” has become a critical issue, occurring when high-speed rotating blades
repeatedly impact raindrops and suffer surface damage. The application of blade protection
materials is now widely adopted. However, the erosion mechanism is not yet fully understood, and
systematic development guidelines are lacking. This study aims to elucidate the erosion progression
mechanism and establish unified guidelines for material improvement and evaluation.

Research Contents

To elucidate the progression mechanism To develop a blade protection material with high

of rain erosion, we obtained physical erosion resistance, we compared the physical

properties related to the stages of rain properties of three types of protective materials with

erosion progression for multiple protective different hardness levels. Next year, we will continue

material test specimens with different our research to identify more appropriate physical

hardnesses, and also investigated the property evaluation parameter by utilizing computer

progression mechanism. simulation technology.
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