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Effect of Laves Phase on High Temperature Strength in Ferritic Heat Resistant Steels
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Synopsis: Creep test for ferritic heat resistant steels was carried out to clarify the relationship between Laves precipitates
and creep property as a new approach to develop heat resistant steels exposed to severe hot corrosion
environment. Rupture time increased with the amount of Laves precipitated at 850°C, while creep life was
degraded for the specimens with coarse Laves precipitates existing before rupture test. Coarse Laves
precipitates tend to be diminished with the increase of solution treatment temperature. It was implied that
dynamic recrystallization was suppressed because of Laves precipitated at grain boundary during creep test for
the specimens without coarse Laves precipitates, which resulted in long creep life.
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Table 1 Calculated solvus temperature of Laves phase.
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Fig. 1 Microstructures of each steel after solution treatment.
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Fig. 2 Applied stress versus rupture time for each steel tested
at 850TC.
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Fig. 3 Relationship between rupture time and the amount of
Laves precipitated in tested steels subjected to a creep
test under 10 MPa at 850C.
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Fig. 4 Rupture time under 15MPa at 850C for the Steel E as
a function of solution treatment temperature.
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Table 2 Creep elongation for the Steel E after creep test at

850C.
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Fig. 5 Microstructures of the Steel E after solution treatment at various temperatures. Black and white arrows
represent Laves phase and nitrides, respectively.
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Fig. 6 Microstructures of the Steel E after creep rupture test at 850TC and 10MPa.
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