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Process and Die Design for Manufacturing the Preform of a
Large Pressure Vessel
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Abstract
The paper is concerned with the process design and the die design for manufacturing the preform of a large pressure
vessel. The cold-working processes are introduced to improve the fatigue strength and to simplify the manufacturing
process. By the finite element simulation, the parameter design is carried out, which is subjected to constraints such as the
blank size, press capacity and other minor limitations. The proposed design results are verified by the model experiments,

in which the model is scaled down to one tenth of the original size.
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Fig. 1 Dimension of a large pressure vessel
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Fig. 2 Process sequences of the large pressure vessel
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Fig. 3 Flow stress curve of 9Ni-4Co-0.3C
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Fig. 4 Definition of Design variable for drawing
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Fig. 5§ Comparison of Maximum loads with respect to
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clearance between blank holder and drawing
die
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Fig. 6 Design variable of ironing die
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Fig.10 Results of model experiment of (a)drawing
process and (b) 1st(left) and 2nd(right)
ironing process

Table 1 Maximum load of model experiment and
finite element analysis

Process Model Finite element
experiment analysis
Drawing 34 ton 37.5 ton
1™ [roning 32 ton 35 ton
2" Ironing 26 ton 30 ton
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Fig.11 Comparison of workpieces (a) before and (b)
after annealing
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