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Effect of Solid Solution Treatment on Structure and Mechanical
Properties of Nickel Base Alloy GH4700
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(State Key Laboratory of Advanced Stainless Steel Materials, Taiyuan Iron and Steel ( Group) Co Ltd, Taiyuan 030003 )

Abstract The effect of solid solution treatment at 1 000 ~ 1 150 °C on structure and mechanical properties of alloy
GH4700 (/% : 0.05C, 25Cr, 20Co, 1. 65Nb, 1.47Al, 1. 69Ti, bal Ni) has been studied. Results show that the tensile,
yield strength and elongation of ®89 mm x 15 mm GH4700 alloy tube extruded at 1 180 °C, air cooling are respectively
1 150 MPa, 780 MPa, and 36% ; as the alloy solid-solution-treaded at 1 000 ~ 1 060 °C with increasing temperature the '
phase gradually dissolves into the matrix, the grains of alloy grow obviously, the strength decreases markedly and the plas-
ticity rapidly increases; at 1090 ~1 150 °C the trend of grain growth is not appreciable, the change trend of strength and
plasticity of alloy is very slow; with solid-solution-treated at 1 150 °C , the tensile strength, yield strength and elongation of
alloy GH4700 are respectively 800 MPa, 330 MPa and 65% .
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Fig. 1  Morphology of structure of alloy GH4700 hot-extruded tube: (a) grain boundary car-
bides; (b) y' phase; (¢) grain, SEM
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Fig.2  Morphology of precipitated phase in alloy GH4700 solid-solution-treaded at 1 000
°C (a); 1030 C (b); 1060 C (c¢); 1090 C (d); 1120 C (e) and 1150 C (f)
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Fig.3 Morphology of grain of alloy GH4700 solid-solution-treaded at 1 000 C (a); 1 030
C (b); 1060 °C (c¢); 1090 °C (d); 1120 C (e) and 1150 C (f)
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Fig. 4 Effect of solid-solution-treaded temperature on average
grain size of alloy GH4700
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Fig. 5 Effect of solid-solution-treaded temperature on mechani-
cal properties of alloy GH4700
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