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Riblet Patterning by Laser Ablation on the Thermal Barrier
Coating (TBC) for Gas Turbines and Evaluation of Its
Resistance to Cyclic Heating
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Forming riblets on the surface of a compressor blade or turbine blade can improve a gas turbine’s
performance. We investigated the applicability of patterning riblets on a typical thermal barrier coating
(TBC). It was verified that a riblet structure conforming to a predetermined shape can be realized by laser
processing. We evaluated the riblet structure’s durability by conducting a thermal cycle test. Comparing
the results obtained with- and without-riblet cases, no significant difference was observed in the number
of repetitions until TBC peel off, nor in the rate of growth of the thermally grown oxide (TGO) layer. In
addition, no significant change was observed in the riblet shape before and after the test. Accordingly, it
was determined that laser processing can produce riblets on TBCs used in high temperature
environments without adversely affecting peel resistance.
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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 Test sample

Table 1 Chemical composition of IN738LC (wt%)
C Si Mn Ni Cr Mo
0.11 <0.01 <0.01 Bal. 159 1.69
Co w Al Ti Fe Ta
8.31 2.60 3.46 3.45 0.05 1.74
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Fig. 3 Schematic diagram of the test bench for evaluation
of the thermal cycle resistance
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Fig. 4 Microscopic profiles of the lasered riblet TBC sample
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Fig. 9 Microscopic profiles of the lasered riblet TBC sample
after heat cycle test
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