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Shape analysis of ring—stiffened cone—toroid—cylinder combined shells'

initial geometrical imperfection

HUANG Jiagiang

Naval Military Representative Office in Wuhan Second Ship Design and Research Institute, Wuhan 430205, China

Abstract: According to the fabrication and construction process of cone-toroid—cylinders combined with
pressure hulls, this paper analyzes the cause and location of initial geometrical imperfection and points out
that the welding joint is the major cause behind imperfection. Then, based on the exiting rules and experi-
ence of building ring stiffened thin shells, this paper studies the shape imperfection of ribs and shells,
which is further validated after a comparison with the measurement result of current existing models. The
article also reveals the rib's imperfection under various half waves and shell's imperfection with con-
vex—concave as typical geometrical imperfection. In brief, this research provides a reference to analyze the
effect of geometric imperfection on cone—toroid—cylinder combined shells.
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Fig.1  Welding line of cone—toroid—cylinder combined shell
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Fig.2 Processing flow chart of cone—toroid—cylinder

combined shell model
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Fig.3  Cylindrical roughcast for toroid processing
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Fig.4 Cone-toroid—cylinder combined shell model
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Tab.1 The measuring results of initial deflection

i e o LY il IR/ i IR/
mm mm mm mm
1 2.1 9 2.1 17 0.0 25 0.1
2 L5 | 10 1.4 18 1.3 26 L1
3 0.1 | 11 0.0 19 0.0 27 0.0
4  -14 | 12 -15 |20 -12 | 28 -Ll
5 20| 13 21 | 21 -01 | 29 0.0
6 -15 | 14 -14 | 22 1.2 30 1.2
7 00 | I5 0.0 23 0.4 31 0.1
8 1.6 | 16 1.5 24 -11 | 32 12




54 R O O B R

F10%

N\ 7

\ ol
\ S
/o
—-180-135-90 -45 0 45 90 135 180
IR Aads/ ()

(a) 1 505

—m— ] HEJE /mm |

—1.80—I135 —.90 —I45 0 4I5 9‘0 1.35 18I0
g A pr/(0)
(b) 25/ &
KI5 BRI HR L i 2R ) A A AR AR 17 L
Fig.5 Variation of rib's initial deflection

with respect to ring coordinates
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Fig.6 Initial deflection of ribs
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Fig.7 Convex—concave of cylinder's shell
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Tab.2 The measuring results of initial convex—concave

il i LIFLY:- ] il RINEY 9 il i MY B/ il i MY 2/

mm mm mm mm
1 0.1 9 -0.3 17 0.0 25 0.5
2 0.6 10 -0.1 18 -0.3 26 0.6
3 -0.6 11 -0.2 19 0.5 27 0.5
4 -0.3 12 -0.2 20 0.5 28 0.5
5 -0.3 13 -0.2 21 0.3 29 0.3
6 -0.1 14 -0.3 22 0.0 30 0.3
7 -0.1 15 -0.3 23 0.4 31 0.5
8 -0.2 16 0.6 24 0.6 32 0.2
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Fig.8 Variation of shell's convex—concave

with respect to ring coordinates
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