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THEORY AND ENGINEERING APPLICATION OF MODIFIED SHELL OF
CONSTANT STRENGTH
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(1. Department of Naval Architecture & Ocean Engineering, Naval University of Engineering, Wuhan, Hubei 430033, China;

2. School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: A new type of connecting structure—modified shell of constant strength is presented. By using this
type of connecting structure, two adjacent cylindrical shells of different diameter can be smoothly connected and
the bending stress at the conjunction section can be reduced significantly. Then, based on bending theory of shells
of revolution, the stress distribution is analyzed for the combined shell hamed “cylinder-modified-cylinder”,
composed of two cylindrical shells of different diameters connected by a modified shell of constant strength. As
for engineering application, the modified equicohesive shell can be used as a connecting structure and some
recommendations on the choice of the geometrical parameters are proposed.
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Fig.1 Generating line of the shell of constant strength of

revolution subjected to uniformly distributed pressure

IR T 0 7E 0< 0 <1 JEFE (K 1), JE6 R
JIT A S i P T i e AR — AN SRR i, RIREZR
P s R D) 2 1) ST il AT, DL IX IR 1) i
e 5t AT SR N G b 2 AN [ LA 1)V B o s D)
LI AT R B R Se (N BIFESE). KR LATEIR
(45 P e 58 1l Take 32 1M, WFRz h “Tdke
RIZEGRIE 527, Tdke BISESRE 7 H G AE 1, AhE
FFERR DI 2585%, AR IER A, SCHE A
A ELAR (e e e . W Take ZY &850 8 5% /N i I K S
PR B, HICHR[LA B =0, i Tdke H5E5H
ST B ME—HiE . M Tdke BU&Esm 5 BLK
FEMARAR(FE 1) A%, 24 £ =0.75~0.90 i, Tdke #!
SR K (L) 20 o i A2 (re) I 3 f5~4 i

x1 Uk prEk
Table 1 Values of L/rg varying with respect to S

S 0.75 0.80 0.85 0.90

L/rg 3.646 3.523 3.413 3.314
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Table 2 Length of modified shell of constant strength Eg

varying with respect to gand og

O SRR E
. $=0.75 $=0.80 $=0.85 $=0.90
100 2.985 2.234 1575 0.991
15© 1.964 1.470 1.036 0652
200 1.446 1.082 0.763 0.480
250 1129 0.845 0595 0375
30° 0.912 0.682 0.481 0.303
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Fig.3 Two cylindrical shells of different diameter smoothly
connected by modified shell of constant strength
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Table 3 Membrane force and displacement at conjunction region
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Table 5 Comparison of the Maximum stress of two different type of combined shell
ag=10° ag=15° 2g=20° 0g=25° 2g=30°
d ® @ ® @ ® @ @® ® @® @
O jymax 0.708 1.478 0.763 1.986 0.844 2.519 0.958 3.315 1.112 4.264
0.75 O max 0.708 2172 0.762 2.955 0.844 3.775 0.958 4.649 1.115 5.597
EZOW 1.338 1.539 1.344 1.819 1.457 2112 1.725 2.425 2.064 2.765
O jhmax 0.676 1.478 0.742 1.986 0.840 2.519 0.979 3.086 1.167 3.850
0.80 G ymax 0.675 1.992 0.742 2.702 0.841 3.446 0.980 4.240 1.172 5.100
_fmax 1.256 1.539 1.321 1.819 1.569 2112 1.890 2.425 2.287 2.765
O fymax 0.654 1.478 0.740 1.986 0.867 2.519 1.046 3.086 1.291 3.702
0.85 _m]max 0.654 1.836 0.740 2.485 0.868 3.164 1.050 3.889 1.301 4.675
_Zomax 1.193 1.539 1.423 1.819 1.733 2.112 2.123 2425 2.599 2.765
O hmax 0.651 1.478 0.777 1.986 0.964 2.519 1.225 3.086 1.580 3.702
0.90 O max 0.651 1.701 0.777 2.296 0.968 2.920 1.255 3.585 1.641 4.306
EZOW 1.281 1.539 1.593 1.819 1.996 2112 2.480 2.425 3.047 2.765
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