S5 R RE N A BE B A BR T AR 5 560 B2 0 iy

L o4 o % KR A RKRE

(PEERAME “ITF2ERE, I 618307)

JE R A

X # ZEAAT I 65“laminate modeler” Bidk 4] T B A A HH4E B Fodm i B ARG Z LR FRTTAEAD
BT —FHRELL TEAT SRS Tk, VARE 6 AR 518 JE 3t e i B RAL R 24T T A FRT W A& X
o, KR LMK Von Mises B QA A A7 AT T SO, 133) T — AN 7T3E A T HA £ 40 e i B AL W) 4%
B A S FART T SR FEAE 1/72, B A EEN 5P ETER T L oMA e i B ek Bt R AT H N
AR w0 2 e A AR R A ARG AR TR R A4S AR B A AR LS MR AR B AT A TS N, B A
S R, B2 R0M THRAAERNE WL, 5P BATIER T A fh Ak 09 R BB R B,

KEEWR A A, A B AR, A TRIT, AL SRR ST

¥ E 4 %k5 . TB3 DOI:10.3969/j. issn. 1007-2330. 2014. 05. 006

Finite Element Modeling and Strength Analysis of Composite Stiffened Panel

MA Jia LIU Feng ZHANG Chun ZHANG Chenglei

(Civil Aviation Flight University of China, Guanghan 618307)

TANG Qingru

Abstract Composite lay-up and three dimensional finite element model of composite stiffened panel are created
using the “laminate modeler” module based on manufacture process. A method for nodes merging of solid element and
shell element is introduced. Finite element meshes of the stiffened panel are created with different relative node inter-
val. The convergence of the finite element analysis is verified according to the criterion of maximum Von Mises stress
of the panel. The value of 1/72 as a reasonable relative node interval of stiffened panel modeling is obtained. Stress a-
nalysis shows that the initial damage of composite stiffened panel under concentrated load occurs in the No. eight lay-
er. The damage mode is matrix crack in the direction of second material axis. The ultimate load of initial damage for
the stiffened panel is 75 N. Stress concentration area is small and it’ s distributed in the domain around the loading

point. The efficiency of composite stiffened panel under concentrated load is fairly low.
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Fig. 1 Geometry model of stiffened panel
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Fig.2 Mesh seeds created on the bottom side of the stiffener
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Fig.3 Mesh seeds created on the bottom side of

the laminate panel
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Fig.4 Meshes of shell elements

K5 IRRITH R
Fig.5 Meshes of the solid stiffeners
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Fig.6 Equivalence of nodes at the same position
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Fig.7 Restriction of the finite element model
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Fig.8 Selection of the paving area
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Fig. 11  Meshes of the model with a relative

node interval of 1/12
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Fig. 12 Meshes of the model with a relative
node interval of 1/24
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Fig. 13 Von Mises stress fringe of the stiffened panel

with a relative node interval of 1/12
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Fig. 14 Von Mises stress fringe of the stiffened panel

with a relative node interval of 1/24
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Fig. 15 Convergent tendency of maximum

Von Mises stress
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Fig. 17 Normal stress fringe at 2 direction of
the first ply (ply of 45°)
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