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This work studied the effect of heat treatment conditions on stress relaxation behavior of 
Inconel X-750 at elevated temperatures. The original microstructure from the as-received state 
consisted of austenite or gamma (y) matrix, MC carbide and initial gamma prime (yf). After 
solution heat treatment at 885 °c for 24 h, it was found that the initial gamma prime dissolved in 
the matrix and the average diameter of austenite grain was nearly the same. By aging at 
temperature in ranges of 680 -  760 °c for 20 h, the average diameter of austenite grain was not 
changed and the average diameter of gamma prime precipitated in matrix was in ranges of 10 -  
33 nanometer. After aging at 700 °c for 20 h, average diameter of gamma prime was 12 
nanometer. At this aging, the sample had the highest hardness and tensile strength.

After stress relaxation test at 650 °c and 760 °c for 500, 1,000, 1,500 and 2,000 h, the 
results showed that increasing average diameter of gamma prime had a significant influence on 
decreasing of hardness and tensile strength but increasing of ductility and stress relaxation. By 
aging at 700 °c for 20 h, the sample performed the highest resistance to stress relaxation at 650 
°c for 2,000 h. By aging at 680 °c for 20 h, the highest stress relaxation resistance was obtained 
for testing at 760 °c, 2,000 h.
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