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Microstructure and Mechanical Properties of HIP-Re Metal
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Abstract Pure HIP—Re metal were prepared by powder metallurgy HIP method, and the microstructure and
tensile properties at room temperature and 2 000°C of specimens after different heat treatment procedure. It can be
found that different heat treatment procedures affect the resulting tensile properties significantly. The results indicate
HIP-Re specimens heating treatment of 1 800°C /1. 5h exhibit the greatest ultimate strength and elongation with 1 196
MPa and 19.1% at room temperature, the high temperature 2 000°C tensile properties of 69 MPa and 17% , respec-
tively. The PM Re metal microstructure exhibit fine and equiaxed grains with the size of 2 to 8 um, a mixtured of in-
tergranular and transgranular fracture is observed for HIP-Re metal fractured at room temperature, and the dominant

fracture mechanism at high temperature in the HIP—Re metal are intergranular fracture and slip during deformation

with a lot of porosity and micocracks occurring.
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Fig.1 Schematic drawing of HIP-Re tensile specimen
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Tab.1 Tensile properties of HIP-Re specimen

PAbHLRAS TEAR o,/MPa oy ,/MPa  85/%
22N 1060 830 3.6
AAb PR TN 1026 686 9.3
1002 688 -
908 800 1.3
1500°C/0.5 h 23N 878 735 0.9
983 859 0.4
i 1070 529 18.3
22N
1091 425 15.9
1800°C/1.5 h
i 1180 562 -
TN
1196 576 19.1
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Tab.2 Tensile properties of HIP-Re specimen at 2 000°C

P PR HE/C  o,/MPa o, ,/MPa  8:/%
AKAb 2000 61.5 54.2 23.2
2000 69.8 60.7 18.6
1500°C /0. 5h
2000 69.5 59.3 17.8
1800°C /1. 5h 2000 69.1 - 17.4
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Fig.2 Fracture surfaces of HIP—Re tensile specimens at different heat treatment condition
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Fig.3 Fracture surfaces of HIP-Re high temperature tensile specimens at 2 000°C
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Fig.4 Fracture surfaces of HIP-Re high temperature tensile specimens heat treated at 1 500°C
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Fig.5 SEM images of cross-section micrographs of HIP-Re specimens

in different locations after during high temperature tensile test
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