28 45 11 FE AR 2 Vol.28 No.11
2024411 H Journal of Ship Mechanics Nov. 2024

LSS 1007-7294(2024)11-1731-11

BET=ZH#NAFTENRER
& 457 58 A 32

b2, REE?, B R, HRE GAR
(1. FEREAORLABF ST Fus, V035 JC8) 214082 ; 2. IRIEFHARRLF KM Sch =, VLN JC8) 214082)

FEEE DRV H 45 ¥4 1) 17 P 328 0 5 R T i R e 5 A T RPALE , JCA8 A 7 ) e S AR e i e 45 Al A L BAT W
WS ARSCLLR AR ) B s i 0 J0 N FR 50k 2R S5 R 42, SEF IR AR = 2 R 4B Tk e
JEEFET He 540 0 BEFF B SE o B 5, 38 Sk v A S 40 RS, 6 = 4 17 ) 7 vk SRR O T R R R e A5 A 5
P IE A, SR e % Sk 5 AR S R AT MR ) 10 AR5 T IR e S R 32 Ty R, dac o ik SRR i (B BE AR 5, 3
SRR w5 52 e 45 Ry M) DX e AR R B 9 1 07K G A A . 5 A BROCT B s Ay i 2 2R Lo ek
B, =410 1 5K 7 T P RS i R 45 R 0 358 I LA S (4 3 RN TR S, 1T AR R PR 45 A 5
BEGT R A E e 5 A SR A S ER 2 %

KR MRS TPIRSE; JEIEE 4N ) 5K

RESES: U661 ERFRIRED: A doi: 10.3969/j.issn.1007-7294.2024.11.010

Structural strength of medium—thick shell
based on three dimensional stress
analysis method

CHEN Sha-gu'?, WU Zhi—rui'?, GAO Yuan'?, XIE Xiao—zhong'?, FENG Ling—liang'*
(1. China Ship Scientific Research Center, Wuxi 214082, China; 2. Taihu Laboratory of Deepsea
Technological Science, Wuxi 214082, China )

Abstract: The deep—sea pressure structure gradually presents the characteristics of a medium—thick shell,
and their structural stress characteristics are significantly different from those of a traditional thin shell. Tak-
ing a deep—sea unmanned system head cover reinforced with rectangular ribs as the object, the strength of
medium—thick shells was studied based on the three dimensional stress analysis method of ring—stiffened cy-
lindrical shells. Firstly, the correctness of the calculation of the three dimensional stress method on the cylin-
drical shell was tested by examples in other literatures, then the typical stress calculation of the main struc-
ture of head cover and the stress characteristics of the medium—thick shell were studied, and finally the stress
level and distribution of the shell and rib in the typical area of the head cover were calculated based on the as-
sumption of the equivalent rib spacing. Compared with the finite element simulation calculation and model
test results, the three dimensional stress analysis method has good applicability and engineering accuracy for

the stress calculation of medium—thick shell pressure structures, which can provide a reference for the
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strength analysis of deep—sea pressure structures and the theoretical research of medium—thick shells.
Key words: pressure structure; medium—thick shell; rectangular rib; three dimensional stress;

structural strength
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Fig.3 Mechanical model of ring—stiffened cylindrical shell
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Tab.1 Calculation results of T—shaped ring—stiffened cylindrical shell
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Tab.2 Calculation results of rectangular ring—stiffened cylindrical shell
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Fig.6 Decomposition of the structure of head cover
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Tab.3 Calculation results of ring—stiffened cylindrical shell of the head cover
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Fig.7 Stress curves of head cover
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Fig.9 Calculation results of rib stress
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Fig.10 Calculation results of circumferential stress at the middle part of head cover
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114 WRb T 25 - T = 4EN SOk R - 1739

-100

7200 (AT L S T
5 i e B

-300

~ R 117 )
& -a00 e
=
= s00 |
R
1= -600

700

-800

-900

S0 100 150 200 250 300
Wi 5 L Ll EE L (mm)
(a) E5mFe AR A [0 B 7 gt it S (b) Wb Feti A 1 s 2
P12 Sk SR g R A Ak e 1 18 SR R A
Fig.12 Circumferential stress results of the shell at the rib junction
33RAKBWELER

AR P 2 /s 19 Sk i 4548 07 58, R v sl B0 (B k44 SCHPE R R Ol 1.96X10° MPa, IHAR EE 9 0.3, T
JIZ 5 B2 °h 785 MPa) fill T 45 A Y iR A et /K A0 e 1ol , 106 7 v A AR R~ 02 v 0 35 85 20 38 B9 930
FEFITE NS, WA 13 B B RLSMiER e uk 1 Sk SR 4 A 5 B PR RE

(a) BRI T (b) FEALKL

B 13 3k 25 A AL 1
Fig.13 Model test of head cover
ARG v A I 0 4 SR AR SR A AR SO B THIRI N ), 2 4 5 M T AR R AT ) 45 4 i
JIGERE o B 5 RRE 22 Z (8]0 he i 7o R A0 2 T8 & 1) 1 ) g B 18 e K AE R -836.0 MPa, A7 FRITA
EAH N -825.9 MPa, # RN LS B 47-829.9 MPa; I - FMEJi 1] 17 3 i A 353045 K AB S -427.8 MPa,
A BTG5 BAE A -426.1 MPa, SRR EGE K -405.9 MPa, A TR BRI AT 19 2546 B F1 35 5
I LW &, HTE 45 R R 24
F4 WBEVABIIRAEM R (B4 : MPa)
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