METHOD FOR REPAI RI NG COATED COMPONENTS USI NG Ni Al BOND COATS ABSTRACT
According to an enbodi nent of the invention, a nethod for repairing a
coated high pressure turbine blade, which has been exposed to engi ne
operation, to restore coated airfoil contour dinmensions of the blade, and
i nprove upon the prior bond coat is disclosed. The nmethod conprises
provi di ng an engi ne run hi%gﬁgressure turbi ne blade _including a base netal

substrate made of aMETEKEP B@%WQ%’H%%WM?& t her nmal

barrier coating system The thermal barrier coating systemconprises a

di ffusion bond coat on the baggneElial soRpicehgsand a top ceram c thernal
barrier coating conprising a yttria stabilized zirconia material. The top

ceramic thermal barrier coating has a nom nal thickness t. The net hod
further conprises renoving the thermal barrier coating system wherein a
portion of the base netal substrate also is renoved, and determ ning the

t hi cknessiﬁgs.lﬁ}tegclfase netal substrate renoved. The portion of the base

nmet al substrate renoved has a thickness, [err]t. The nethod al so conprises
applying a [err] phase Ni Al overlay coating to the substrate, and

det er m ni pgcotdive @i 4f enbodimehinof the dhkvemsion, 4 efetlod, fobedpasrery 4 beatt®high phase

Ni Al overlay coating and the_ _previously renoved bond coat. The nethod
further c®RPPE é‘ér%’lfl’é’e%iﬂdey?’vﬂ&htlﬁ‘é%?@bex@é?‘gm DEHRARTEALOBalo edPredtsdng to a

nom nal 1 Bieknessod! dimidnSibhd b 16 blate, YRELRHOVE Qfg&htthT ﬁ@?%gﬁ@tc%&t fsgr the

portion of renoved base netal substrate. Advantageous 3‘1} h coate
ai rfoil cdmrclaed. dTimemsihod somprisdseréniding pnesgne eurt bigh ipressiyk adbingrbdadeest or ed

to about iécrfl?diﬁé) %tb%(sje griegaﬁ gﬁ Sttate ML 89 iaqgcl;[ehl%as%ggaillgg'\r and r]iavin%ﬁhgeog )a
thermal barrier coating system. The thermal barrier coating system comprises a
diffusion bond coat on the base metal substrate and a top ceramic thermal barrier
coating comprising a yttria stabilized zirconia material. The top ceramic thermal
barrier coating has a nominal thickness t. The method further comprises removing the
thermal barrier coating system, wherein a portion of the base metal substrate also is
removed, and determining the thickness of the base metal substrate removed. The
portion of the base metal subsirate removed has a thickness, At. The method also
comprises applying a 8 phase NiAl overlay coating to the substrate, and determimng
the difference in thickness, Ax, between the § phase NiAl overlay coating and the
previously removed bond coat. The method further comprises reapplying the top
ceramic thermal barrier coating to a nominal thickness of t+At-Ax, wherein At
compensates for the portion of removed base metal substrate. Advantageously, the
coated airfoil contour dimensions of the high pressure turbine blade are restored to

about the coated dimensions preceding the engine run.
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