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Hot isostatic pressing treatment of cast superalloy used in turbine wheels
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Abstract Hot isostatic pressing treatment (HIP) process was investigated for cast superalloy used in turbine wheels. The results

show that through HIP treatment, the defects of cast superalloy are eliminated and microstructure is refined. In the meantime, a

compact alloy can be obtained and mechnical properities can be improved.
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Table 1 Chemical compositions of cast superalloy

TR itk 5 % JTE JoT bk 53 A5 %%
C 0.08~0.16 B 0.008~0.020
Cr 11.5~13.5 Zr 0.06~0.15
Ni S Mn <0.5
Mo 3.8~4.8 Si <0.5

Al 5.5~6.4 P <0.015
Ti 0.5~1.0 S <0.01
Fe <1.0 Pb <0.001
Nb 1.8~2.5 Bi <0.000 1
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Fig.1 Low magnification photos of alloy before and after HIP

treatment 100x
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Fig.2 High magnification microstructures of alloy before

and after HIP treatment 400x
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Table 2 Tensile properties of sample and turbine wheel before
and after HIP treatment at room temperature

privad e
ok
R./MPa Al% R./MPa Al%
PR 955 7.0 810 6.0
AR AP 970 9.0 875 6.5
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Table 3 Stress rupture of turbine wheel after HIP treatment
at high temperature
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Fig.3 SEM fractographs
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