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Riblet Formation by Laser Ablation on Gas Turbine
Compressor Materials and Evaluation Results of
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Forming riblets on the surface of a compressor blade or turbine blade can improve a gas turbine’s
performance, but there is concern about detrimental effects on mechanical strength characteristics. We
conducted strength tests on a material with riblets formed on the surface by laser ablation. No effect on
tensile and creep properties was seen, but fatigue strength was decreased by riblet processing. To
prevent fatigue strength reduction, we examined a method that combines coating and riblet processing.
We evaluated samples prepared with either an aluminum-based corrosion-resistant coating or a TiAIN-
based hard coating, and experimentally confirmed that the effect on fatigue strength can be reduced. It
is proposed that selecting an appropriate coating, optimizing the coating method, and optimizing the
process of riblet formation can yield performance improvements without sacrificing tensile, creep, or

fatigue strength.
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Fig. 1 Schematic diagram of a laser processing machine
for forming riblets on the surface of an object
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Fig. 2 Dimensions of each strength test sample and riblet
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Fig. 3 Coating methods for test samples
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Fig. 4 Microscopic profiles of lasered riblet SUS630 sample
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Fig. 5 Microscopic profiles of lasered riblet SUS304 with
and without coating sample
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(a) Before (b) After

Fig. 6 Metallographic observation of SUS630 stainless steel
before and after riblet processing
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