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root is fully constrained at 16 grid points with RBE2 rigid elements and 6 CELAS1 spring elements located at the
spar centerline ( 30 cord ). Isotropic material properties are included in MAT8 cards for the spar cap, spar web,
and the skin. MAT1 linear isotropic material properties are used for the rest of the structural components. RBE2
g. rigid elements connect the aileron to the win For the PA studies, uniform distribution functions were used to
describe the Youngs modulus for the spar, skin, foam core and the root bending spring. Other parameters such
as skin thickness and ply angles were ruled out early in the analysis because of their small influence on the
overall stiffness. The following section describes results from experimental tests that form the basis of our initial
study. ATW vibration and proof load tests Prior to certifying the ATW configuration for flight, several static and
dynamic tests were performed. Load certification up to 125 of design limit loads were conducted both in
bending and torsion. Dynamic tests were also conducted to correlate frequencies and mode shapes with test
data, those results will be discussed elsewhere. Detailed test procedures and configuration were documented in
an internal NASA Dryden test plan, Ref. 7, but some of the conditions related to the model update effort are
presented herein. To verify the stiffness predictions with the finite element model, two test configurations were
used. For bending, discrete point loads were applied at 19 different locations, as shown in Fig. 4, with
corresponding pressure values given in Table 1. Figure 5 is a side view photograph of the bending test set-up.
For torsion, a 10 lb weight was suspended from the front of the boom...
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