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Simplified calculation method for ultimate strength of I-type
metal sandwich panels

LI Zheng—jie"***, HU Jia—jun™*, JIN Xing—yu>**, ZHAO Nan*>**, FENG Guo—qing'
(1. Harbin Engineering University, Harbin 150001, China; 2. China Ship Scientific Research Center, Wuxi 214082, China;
3. Taihu Loboratory of Deepsea Technological Science, Wuxi 214082, China; 4. National Key Laboratory of Ship
Structural Safety, Wuxi 214082, China)

Abstract: Aiming at the ultimate bearing capacity problem of I-type metal sandwich panels under in-plane
compressive loads, a series of nonlinear finite element calculations were carried out for I-type metal sandwich
panels examples. The typical failure modes and ultimate bearing capacity were analyzed. The calculation
results show that the main failure modes are yielding or overall collapse caused by local panel buckling. The
compressive ultimate strength is highly correlated with the flexibility of the face plates and core plates. Based
on this, a simplified method for calculating the ultimate stress by superimposing the stresses of the face sheets
and core plates is proposed. Compared with the nonlinear finite element results, the simplified method yields
a mean relative error of —5.53%, and a deviation of 5.45% from published model test data, indicating good
accuracy. This method can provide technical support for the rapid prediction of the ultimate strength and the
design of configuration parameters of I-type metal sandwich panels.
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Fig.1 Schematic diagram of I-type corrugated sandwich plate
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Tab.1 Geometric parameters of metal sandwich panels
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Fig.2 Finite element model of the metal sandwich panel

1.3 #EBRHEX S

P 4 25 T 4 e I e i S 11 L 2 - 42 iy
F1-REAEHER o DI R - 24 1 ) - AR 5K AR
b PR ARG R R R AR 3 BB (14
SR I B b1 8o A 1) RS S A R 2R . A

3 A BROTEA I A AR AR B IR
Fig.3 Schematic diagram of finite element model boundary

conditions
xR 2 BRTERMRSE

Tab.2 Material parameters of the finite element

model
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Fig.4 Dimensionless average stress-strain curve
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Fig.5 Deformation of the sandwich structure at different moments
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Fig.6 Mises stress contour of the ultimate buckling state
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Tab.3 Typical simplified calculation formulas for ultimate strength of plates
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Fig.8 Stress-flexibility curve of the refined element

TERR MRS Bt b, o4 m A AR EEE 1, WS AT REFE 70 A AR MBI AR B ML RE, T HAAR A BIR 1
TFEIT 1,00 PR, Mg iy RO R4 TC A 282 8 BB BIR S 7 — e T TN o
22 1 g B RSN R ~T SHBLLL 5347

WS P AR B ARE—EA 3 mm. 4 mm. 5 mm. 6 mm, X} T4 )8 Jeiob, Fotbt e B ki fa] e n]
B 40 mm. 60 mm. 80 mm. 100 mm. 120 mm, 140 mm. 160 mm. 180 mm, >4 4 #1 J& ik 58 & BL K
355 MPa, SRS RO 206 000 MPa I, fy I HERCIE A AR RS 52 B2 R B0 HIR(E DLk 4, LIRS RE 5 1K
{HE R 0.277~2.491,
2.3 & B TR B BURAERBR B A B LT E A

MR REE AR, SR B AN, RWIHTE IR ELARAR 58 BE AL/, IX TP AR — i 52 BE AR S
R ARAL, ZEBH HAR BRI AN 1.00 X AAS AR BN 33 H3R8 2oMr il i, 2225 B IR 0.7 I, ek
BBRIY T30 0.66, 454 SEPR 18U 4 & Je AR AT RE I ROTIC HE, X TARAS B /NT 0.7 s, B (o b FRAR 2%
I IR 1.0, BRIV S B T Al A B 118 T8 BRI B ff AT A BT Tl



o5 8 ARG 14 JE e s BR 5 B Ak S e 1383

®4 FERASTRE pitEE

Tab.4 Calculated values of f under different dimension combinations

b/mm
t/mm
40 60 80 100 120 140 160 180

3 0.554 0.830 1.107 1.384 1.661 1.937 2214 2.491
4 0.415 0.623 0.830 1.038 1.245 1.453 1.661 1.868
5 0.332 0.498 0.664 0.830 0.996 1.162 1.328 1.494
6 0.277 0.415 0.554 0.692 0.830 0.969 1.107 1.245
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