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A Study on Design Method of Developed Shape for Pressure
Vessel Segment Heads

1. K. Kwon, Y. K. Park

Abstract
In this study, a design method of developed shape for double-curved pressure vessel segment heads was proposed in
consideration of in-plane strain induced by forming works. In order to obtain the developed shape of double-curved plate,
at first, the segments are subdivided into elements and then they are stacked into a series of strips producing the outline of
the approximately developed shape. The developed shape was determined by imposing the in-plane displacement
obtained from forming analysis and regression analysis on the outline of the approximately developed shape. The
validation of the proposed design method was verified by applying it to the actual products.

Key Words : Segment heads(23t 7 %), developed shape(Z7] H# 34}, approximate development(ztAF H7H),
in-plane displacement(Hulj M 9l)
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(a) pole and knuckle (b) Single segment

Fig. 1 Segment head of pressure vessel
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(b) Double curved plate
Fig. 2 Development of curved plate
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Fig. 3 Subdivision of segment head

Symmetry line

Fig. 4 Approximate development
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Fig. 5 In-plane displacement of forming work
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Fig. 6 Points for evaluation of in-plane
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Fig. 7 Dimension factors and forming depth of
segment head

Table 19] Vel 28 A AE
"333 MM S sty AL
Foll 9|3t HAH Wy

3)4 Zol ﬁ?} 1,:1_413

-

oBL’}E

&oﬁ‘:ozzl‘-a
2r_>.:,l‘m

e W uE
?.

i

off > B lo
igé

o Mo o Ao X

to o L

1.D
dx, dy = f(N.S, ?) 3)

Table 1 Variables used for forming analysis

Variables No. of Segments

Range 8~-12
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Fig. 8 Comparison of design results of proposed
method and geometry-based method

Table 6 Deviation from target value of the geometry-
based method and proposed method

(29 :mm)
Poin C E G

Design
method X y X Y X y

Geometry- 11201 420 | 88 | 09 | 87 | 560
based method| ' ' ) ' '

Proposed

1651100 1.4 | 01 [5.16] 166
method
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