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Optimal Shape Design of a Container Under Hot Isostatic Pressing
by a Finite Element Method
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Abstract

Near net shape forming of 316L stainless steel powder was investigated under hot isostatic pressing. To

simulate densification and deformation of a powder compact in a container during hot isostatic pressing, the
constitutive model of Abouaf and co-workers was implemented into a finite element analysis. An optimal
design technique based on the design sensitivity was applied to the container design during hot isostatic
pressing. The optimal shape of the container was predicted from the desired final shape of a powder compact
by iterative calculations. Experimental data of 316L stainless steel powder showed thatthe optimally designed
container allowed precise forming of the desired powder compact during hot isostatic pressing.
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of 316L stainless steel powder (wt%)

Si Mn P S Cr

Ni Mo Cu Co

0.028 | 0.24 | 1.70 | 0.018 | 0.008 | 17.2

122 | 250 | 0.12 | 0.07 | 0.078 | 0.001
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Fig. 1 Initially guessed shape of the container for hot
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Fig. 10 Cross sections of hot isostatically pressed
stainless steel powder compacts at 1125TC
under 100 MPa ; (a) initial shape and (b) after

120 min
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Fig. 11 A comparison between the desired shape of a

powder compact(dashed) and experimental
data(solid) of a 316L stainless steel powder
compact by using an optimally designed
container after 120 min during hot isostatic
pressing at 1125°C under 100 MPa
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