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Development of Brazing Repair Method for Damaged Turbine Nozzles
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Turbine nozzles of jet engines are damaged by the thermal fatigue cycle during operation. The turbine nozzle is fabricated
from nickel base superalloys, which usually exhibit high crack sensitivity for fusion welding, so brazing is applied to repair
of these turbine components. The study objectives were improvement of creep and thermal fatigue properties. Fine dispersal
microstructures in the brazed area are effective to improve the thermal fatigue property. The crack path after the thermal
fatigue test was changed from inside the brazed area to the interface between the brazed area and the parent material, so that

the specimen had better fatigue properties.
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Table 1 Chemical composition of applied materials ( unit: wt% )
it ®oM B - - -
Ni Co W Cr Al Ta Hf Ti Mo C Zr B Si
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Schematic illustration of crack at turbine nozzle and brazing repair process
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Fig. 2 Microstructure of brazed area for several B and Si contents
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Fig. 3 Microstructures of brazed areas after creep interrupt tests
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Fig. 4 Creep property of brazing repaired specimens
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thermal fatigue cycle
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Fig. 6 Crack paths of brazed area after thermal fatigue tests

IHI B#t Vol.49 No.l (2009-3) 41



20 um
[S—

87 AN & ORI E U BE Y 7 7 v o
Fig. 7 Thermal fatigue cracks occurring inside and at interface of
dispersal phase
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