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In the post-buckling mode, fatal failure of a composite stiffened panel is easily induced by the separation of a skin y T

stiffener interface,because the local buckling of the skin will cause the stringer to withstand an out-plane bending load.
In this paper, four-point bending tests are performed to simulate the interface properties between the skin and the
stringer after post buckling, and a progressive damage model is presented to study the interface failure mechanism and
the failure process of the composite hat-stiffened panel structure which takes into consideration both the glued
interface and laminate failure with a material stiffness degradation model. The numerical results are in good agreement
with the experimental data, which shows that the loading span greatly affects the failure of the structure. In the 90 mm
loading conditions, the adhesive layer initially failed near the inner chamfer of the web and skin, and it is mostly
influenced by the II shear mode. In the 150 mm loading conditions, the adhesive layer initially failed near the free edge
of the flange, and it is mostly influenced by both the tensile mode and the [ and Il shear mode when the stringer is
tensile, and influenced by the Il shear mode when the stringer is compressed. After the interface was debonded,
delamination occurred on the tensile stringer chamfer between the web and the flange with increasing load, which is
consistent with the ultrasonic B-scan results.

Keywords: omega stringer skin/stiffener debonding progressive damage visual crack closure technique energy

release rate
Received 2012-09-25; published 2013-01-05
Corresponding Authors: 7Kg Email: zhangxj76@sjtu.edu.cn

About author: P, 2o, WEwH A . REH T I E A MBI AE . E-mail:jingjinggood@sjtu.edu.cn; 5KIBa, 2o, 8 1, &
B AR, RS AT ST AMERIB I A . Tel:021-34207962,E-mail:zhangxj76@sjtu.edu.cn; it #E, 5, 1, #F 5%
o EBERIGY T KAT SR LE R SO A MR 2 5N . Tel:021-34206629 . E-mail:wanghai601@sjtu.edu.cn




Sl A :
Phiman, SRR, B, VR, SO ARMIE B AR ORS I R R LB 3 BT [J]. A4k, 2013, 34(7): 1616-1626.DOI: 10.7527/S1000-6893.2013.0279

SUN Jingjing, ZHANG Xiaojing, GONG Zhanfeng, WANG Hai. Failure Mechanism Study on Omega Stringer Debonding[J]. Acta Aeronautica et Astronautica
Sinica, 2013, 34(7): 1616-1626.DOI: 10.7527/S1000-6893.2013.0279

Copyright 2010 by fi=52%3})



