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CM 186LC

Continual demand for improvements in gas furbine
Second generation nickel-base single crystal superalloy <001> orientation

engine power, efficiency and durability over the years
has been closely related to improvements in turbine blade Chemical composition (wt %)

materials and cooling systems. Ni - 8W - 9Co - 6Cr - 5.7Al - 3Ta - 3Re - 1.4Hf - 0.7Ti - 0.5 Mo - 0.07C - 0.015B - 0.005Zr
Single crystal nickel based superalloys are widely used Heat treatment

in the aiero industry; they have only fairly recently been 1080°C for 4 h (vacuum) + rapid gas fan quenching in Ar

introduced into industrial gas turbines (IGT). 870°C for 20 h (vacuum) + rapid gas quenching in Ar
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CONCLUSIONS

1. Microstructure of CM186LC superalloy creep ruptured at 750C exhibited mixed brittle
and quasi-ductile fractures facets. Creep cracks were seen to initiate
at fractured primary MC carbides.
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2. Primary creep stage at 750°C
lower stress: shearing of y' precipitates by partial dislocations creating stacking faults
higher stress: higher density of stacking faults, thus easier shearing of y' particles.

quasi-ductile

3. Secondary creep stage at 750°C

lower stress: dislocation networks inside channels and stacking faults in the y' particles
higher stress: high dislocation density in y matrix and in v - y” interfaces, stacking faults
in two slip systems within ' particles

Schematic diagram of dissociation
of dislocations and stacking fault
formation in the ' particle.

4.Creep rupture at 750°C

nucleation of briftle lower stress: stacking faults in two operating slip systems inside y' particles
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