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Effect of Sintered Temperature on the Pore Structure and Tensile
Properties of Porous Inconel 625 Materials

LI Guangzhong, LI Yaning, XU Zhongguo
(State Key Laboratory of Porous Metal Materials, Northwest Institute for Nonferrous Metal Research, Xi'an 710016, China)

Abstract: The preparation of an Inconel 625 porous material via powder sintering was studied. The typical pore
characteristics of the Inconel 625 porous material were analysed and characterized through 3D-CT modelling. The effects of
different sintering temperatures on the properties of the Inconel 625 porous material, such as morphology, porosity,
maximum pore diameter, and air permeability, were studied. The tensile test results at room temperature reveal that the
tensile strength gradually increases with increasing sintering temperature. When the sintering temperature is 1 250 C, the
tensile strength of the Inconel 625 porous material reaches 224 MPa. The high-temperature tensile results of the Inconel
625 porous material indicate that with increasing test temperature, the tensile strength decreases, whereas the plasticity
increases.
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Fig.2 XRD patterns of Inconel 625 porous materials prepared at
different sintering temperatures
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Pl 3 AN ) e 45 UL 2 1 45 19 Inconel 625 Z L4 £ i SEM 1% :(a) 1 100 'C; (b) 1 150 °C; (c) 1200 C; (d) 1250 'C
Fig.3 SEM images of the surfaces of Inconel 625 porous materials prepared at different sintering temperatures: (a) 1 100 C;
(b) 1150 °C; (¢) 1200 C; (d) 1250 C
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Fig.4 3D tomography image of the Inconel 625 porous material
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Fig.5 Visual image of the pore characteristics of the Inconel 625 porous material: (a) 3D model; (b) 3D model of the pores; (c) 3D
model of the pore channels; (d) equivalent spherical radius of the pores!"!
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maximum pore size of the Inconel 625 porous material
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Fig.7 Correspondence between the sintering temperature and
relative permeability coefficient of the Inconel 625 porous
material
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Fig.8 Correspondence of the sintering temperature to the
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Fig.9 Tensile stress-strain curves of Inconel 625 porous
materials
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Fig.10 SEM images of room-temperature tensile fracture of Inconel 625 porous materials prepared at different sintering temperatures:
(a) 1100 C; (b) 1 150 C; (c) 12007C; (d) 1250 C
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Fig.11 High-temperature tensile stress-strain curves of Inconel
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[ 12 1200 ‘Chesh Inconel 625 ZFL A Kt il FL B H SEM [ ). (a) 600 °C; (b) 700 °C; (c) 800 °C; (d) 900 C
Fig.12 SEM images of high-temperature fracture of Inconel 625 porous materials sintered at 1 200 ‘C: (a) 600 ‘C; (b)700 C;
(c) 800 C; (d) 900 C
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