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ABSTRACT: A test method is described to experimentally investigate curved stiffened composite panels with
respect to their buckling and post-buckling behavior up to collapse. The test method utilizes a new test rig with
which stringer and frame stiffened curved panels can be tested under uniaxial compression loads, in-plane shear
loads as well as a combination of both. During shear loading the panel is guided according to its radius. The
whole test rig can be adjusted to cover a large range of geometric shell parameters.
Results will be presented for different stiffened composite panel designs. Effects of the chosen load introduction
and the boundary conditions will be discussed, which have a considerable influence on the panel behavior. In
addition, procedures and measurement techniques used during the tests will be explained. The findings confirm
that the test method and in particular the new test rig is suitable to investigate representative stiffened structures
under in-plane loading conditions relevant for stability analysis.
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ABSTRACT: In general, tests can be divided into four categories: parameter
estimation (e.g. material strength), phenomenological investigation, validation and
qualification. According to this classification tests are carried out on a structural or
component level and on a coupon level. For structural testing a Buckling Test
Facility, a Variable Component Test Facility and a thermo-mechanical test field are
described. Furthermore, some short information is given on specimen level tests with
devices for standard test machines: Stringer Pull-off Device and 3D-Biax Device.
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ABSTRACT: The interface strength between omega stringers and the skin was tested at DLR Braunschweig.
Therefor the stringer is teared- off with a new test device using a standard test machine.Pull angle can be variied
from 0° to 45°. With the help ofthis device omega stringers can be tested according to stresses dominated by
fracture Mode I and stresses from combined fracture Mode I and Mode II. This allows to compare different
omega stringer geometries and bonding technics.In parallel a de-bonding analyses was made using different
numerical approaches (e.g. 3D continuum damage model).
Wilckens, Dirk and Odermann, Falk and Kling, Alexander and Degenhardt, Richard, “Buckling and post
buckling investigation of stringer stiffened CFRP panels under in-plane loading - experimental investigations”,
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ABSTRACT: In this contribution, results obtained from buckling and post buckling tests of stringer stiffened
panels are presented. This work aimed to contribute to establish an advanced design scenario in which skin
buckling is allowed clearly below limit load (LL) so that the considerable load carrying capacity reserves in the
post buckling regime of a stringer stiffened panel are exploited. This finally leads to the reduction of structural
weight. In this context, experiments of two nominal identical T-stringer stiffened CFRP panels are described
and discussed. One panel was tested statically until collapse while the second one was subjected to cyclic
loading. Prior testing, the test structures were assessed by NDI. During the experiments, additional to the load

shortening data and strain gauges, DIC (ARAMIS) as well as thermography measurements were utilized to
gather information about the structural response. Furthermore, the concept to extend the existing test facility for
the buckling and post buckling investigation of curved stiffened panels under combined axial and shear loading
is described. In-plane shear as well as combined axial and shear loading are complementary to pure axial
loading predominant and important load cases within buckling and post buckling investigations. With this
extension of the buckling test facility a wide range of in-plane loading scenarios can be covered.

