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Processing map and cracking behavior of
powder metallurgy superalloy FGH96 during hot compression
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Abstract: The hot compression tests were carried out for hot extruded FGH96 alloy in the temperature range of
1020-1140 °C and strain rate range of 0.001-1.0 s’ by using Gleeble 3180D thermal simulation system. The true
stress—true strain curves were analyzed, and the processing maps were developed. And for the phenomenon that the hot
extruded powder metallurgy superalloy FGH96 cracked severely at the hot compression temperatures below 1080 C, the
critical strains of cracking were determined during hot compression at deformation temperature of 1050 ‘C and strain
rates of 0.001—1.0 s '. The fractures and microstructures of deformed specimens were observed, and the hot compression
was simulated by using finite elemental method. The results show that the specimens occur barrel deformation that is
affected by tensile stresses in the middle of specimens, beyond the critical strains of cracking, fractures form with
intergranular cracks, and the critical strains increase with increasing the strain rate. At low strain rate, the micro-cracks
form between inner grains before formation of macro-fractures, and the flow stress decreases.
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Fig. 1 Microstructures of FGH96 alloy: (a) Hot isostatically pressed FGH96 alloy; (b) Hot extruded FGH96 alloy
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Fig. 10 SEM images of fractures formed at deformation temperature of 1050 ‘C and strain rates of 0.001-1.0 s ': (a) 0.001 s™';
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Fig. 11 Microstructures in different positions of specimen of hot extruded FGH96 alloy at deformation temperature of 1050°C,

strain rate of 0.001 s ! and strain of 0.25
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