ABSTRACT MJLTI LAYER THERVAL BARRI ER COATING The present invention rel ates
to a nultilayer ceramc coating for providing thernmal barrier protection to
a gas turbine outer air seal that opposes a blade tip or knife edge. The
mul tilayer cerami c coating conprising an inner ceram c |ayer coating the gas
turbine outer air seal, the inner ceram/c |ayer having a plurality of

macr ocracks distributed throughout the inner ceramc |ayer, wherein the
macrocracks conprise vertical segnmentation nmacrocracks that extend at | east
one half the thickness of the inneppsgrygT | ayer and there are from about
7.5 to 75 vertical macrocracks per linear centinmeter of coating w dth, and
an outer ceram c abradable |ayer coating the inner ceramc |ayer, the outer

ceram c abradabl e | ay oT=TH i.all (o) Y/ i cal macrocracks,
and wherein said nul tﬁyé;vL‘gX.Eggfu J‘Med tip-to-seal
wear ratio of 0.1 or less, a thickness of at |east about 0.2 nm and cyclic

thermal  shgek, kit fh@RGS HWiatkO tdta LRIBRLEL rEmR cAlink §85 broVRAKY tren@l er 11 F.

barrier protection to a gas turbine outer air seal that opposes a blade tip or knife edge.

The multilayer ceramic coating comprising an inner ceramic layer coating the gas
turbine outer air seal, the inner ceramic layer having a plurality of macrocracks
distributed throughout the inner ceramic layer, wherein the macrocracks comprise
vertical segmentation macrocracks that extend at least one half the thickness of the
inner ceramic layer and there are from about 7.5 to 75 vertical macrocracks per linear
centimeter of coating width, and an outer ceramic abradable layer coating the inner
ceramic layer, the outer ceramic abradable layer being substantially free of vertical
macrocracks, and wherein said multilayer ceramic coating has a high speed tip-to-seal
wear ratio of 0.1 or less, a thickness of at least about 0.2 mm, and cyclic thermal

shock resistance up to a temperature of at least about 2500°F.



