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Development of an Automated Design System of a Large Pressure Vessel
using the Steel, 34CrMo4
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ABSTRACT

This paper describes a research work on the development of computer-aided design system for deep drawing &
ironing of a high pressure vessel. An approach to the system is based on the knowledge-based rules. Knowledge for the
system is formulated from plasticity theories, handbook, experimental results and empirical knowledge of field experts.
An attempt is made to link programs incorporating a number of expert design rules with the process variables obtained
by commercial FEM software, DEFORM and ANSYS, to form a useful package. It is composed of five main modules,
which are calculation of product thickness, input, production feasibility check, process planning, and autofrettage
process modules and two submodules, which are folding check and process variable verification submodules. Programs
for the system have been written in AutoLISP on the AutoCAD 2000 using personal computer. The developed system
makes it possible to design and manufacture large high pressure vessel requiring D.D.1. process more efficiently.
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Fig. 1 Configuration of the system
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Table 2 In the case of drawing ratio, 1.9

1. Blank design cup length 789.19

thickness o 16|cup section area 19711.61
volume T igi2631 60l onarenmio 1625
diameter : 1201.02; stage-3

2.Draw i die diameter 474.08
drawing ratio i . 19jcup length _979.19
punch di 615.32|cup section area 15886.91
die di 648,92 |reduction area ratio 194
cup length 42074 ~  4ADraw3 .
cup section area 31773.82|drawing ratio | 1.38)
reduction area ratio .. 41.37|punch di . : 3242
. 3. Draw L L stage-1
drawing ratio 1,35|die diameter
punch di H 452.24

stage-1
die diameter L. A8424{redy camtio i
cup length R _ 660,95 _stage-2
cup section area 23536.31|die di

duction area ratio 25.93jcup length

stage-2 duction area ratio .

die diameter 479.19]total reduction area ratio 51.48
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Table 4 In the case of drawing ratio, 2.1

3. Blank design cup length ¢ 899.3
hickness l6jcup sectionarea : 1783407
volume | Eheuieleducionmeate 1625
|diameter 1201.02 stage-3
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Table 6 Distance between redrawing die and ironing die,
and between ironing dies

A2l [ redrawing die | ironging die
ironging die | ironging die
A 100mm 800mm
B 250mm 650mm
C 400mm 400mm
D 550mm 350mm
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Fig. 7 Deform analysis for optimal distance between dies
in the 2nd draw
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