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Fig. 2 Microstructures at 5000x of the samples after thermal exposure from 860 to 1 140°C
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Fig. 4 Microstructures at 50 000x of the samples after thermal exposure from 860 to 1 140°C
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Fig. 5 Evolution diagrams of microstructural characteristic parameters with thermal exposure temperature
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Evaluation Method for Service Temperature of Directionally Solidified
Superalloy Turbine Blades Based on Microstructural Characteristics
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Abstract:

The microstructure evolution of a second-generation directionally solidified superalloy after thermal exposure
at 860-1 140 °C was investigated using SEM. The results indicated that the primary y’ phase, y matrix, and
secondary y' phase exhibit regular changes with increasing temperature. Below 980 °C , the primary y’ phase
and y matrix remained relatively stable. without secondary y’ phase precipitation. When temperatures exceed
980 °C, as the temperature increased, the primary y" phase showed decreased volume fraction and increased
particle size, while the width of the matrix channel increased. The secondary y’ phase occurred with increasing
size and volume fraction. According to the variation law of microstructure characteristic parameters, a model
and method for evaluating turbine blade service temperature based on microstructure parameters are proposed,
which has certain engineering application value.

Key words:
directionally solidified superalloy; microstructure; service temperature; turbine blade
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