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Influence of heat treatment regimes on
microstructure and creep properties of GH4169G alloy
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Abstract: By means of heat treatment and creep property measurement under different conditions, the influence of the
heat treatment regimes on the microstructure and creep properties of GH4169 alloy was investigated. The results show
that, after direct aging or standard heat treatment, the particle-like or needle-like J phase precipitates in the isothermal
forged (ITF) GH4169G alloy, thereinto, the elements Cr, Fe are enriched in the boundaries regions due to the
recrystallization during the standard heat treatment. Compared with the standard heat-treated alloy, significant amount of
dislocations slipping with single oriented and double oriented feature are activated in ITF-DA-GH4169 alloy during the
creep, which may retard the stress concentration to delay the initiation and propagation of the cracks. The needle-like ¢
phase precipitated in the standard heat treated alloy may weaken the combination strength between the boundaries, and
promote the initiation and propagation of the cracks along the boundaries during creep.
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Table 1
fraction, %)

C Ni C Al Ti Mo Nb P B Fe
0.031 52.3 18.78 1.24 0.93 3.01 5.16 0.022 0.009 6 Bal.

Chemical composition of GH4169G alloy (mass
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Fig. 1 Low magnification morphologies of ITF-GH4169G
heat-treated by different regimes: (a) Direct aging treatment;

(b) Standard heat treatment
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Fig. 2 High magnification morphologies of ITF-GH4169G
alloy heat-treated by different regimes: (a) Direct aging

treatment; (b) Standard heat treatment
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Fig. 3 TEM image of ITF-GH4169G alloy after direct aging

treatment
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Fig. 4 Creep curves of ITF-GH4169G alloy heat-treated by

different regimes at 680 C and different stresses: (a) Direct

aging treatment; (b) Standard heat treatment
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Fig. 5 Creep curves of ITF-GH4169G heat-treated by

different techniques at 630 ‘C and 650 MPa
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Fig. 6 Morphologies of ITF-DA-GH4169G alloy crept for
56 h up to fracture at 680 ‘C and 700 MPa: (a) Particle-like ¢
phase precipitated along boundaries; (b) Twinning and

dislocation slipping
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Fig. 7 Morphologies of ITF-ST-GH4169G alloy crept for
27 h up to fracture at 680 C and 700 MPa: (a) Needle-like &
phase precipitated along boundaries; (b) Twinning morphology
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Fig. 8 Surface morphologies of ITF-DA-GH4169G alloy
during creep at 680 'C and 700 MPa: (a) Slipping traces on

surface of sample; (b) Slipping job on surface of sample
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Fig. 9 Surface morphologies of ITF-ST-GH4169G alloy crept
for 27 h up to fracture at 700 MPa and 680 ‘C: (a) Slipping
traces on surface of sample; (b) Magnified morphology
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