QUEEN'S —X
UNIVERSITY cCM 23

BELFAST 2023

 BELFAST \
! N, A

®

ESTP1845

TR

merical Modelling of Thermoplastlc Composite Fuselage Pan
via Experimental Building Block Approach

Thomas Zaragkas', Spyridon Psarras?t, and Vassilis Kostopoulos?

L Applied Mechanics Laboratory, Department of Mechanical Engineering and Aeronautics, University of Patras, Patras University
Campus, GR-26504 Rio-Patras, Greece
Email: thomaszaragkas@upnet.gr , web page: http://www.aml.mech.upatras.gr/en/home/

. Tension 0° Modulus Fracture
o . . o o 2 Tension 90° 150000 € 3
A building block approach [1-3] is used for design and verification of a multistiffener — — €25
3 Compression 0 o© =
fuselage panel. On this moment, the 2 base levels of coupon levels (material & fracture 4 Fracture Mode | = 100000 Py 2
Q15
characterization) and the element level (CAl, bearing) have been completed and > Fracture Mode 50000 %D
6 Shear 10° Off Axis Tension = 1
numerical models have been calibrated. Currently, the calibrated properties are giving 5 Low Velocity Impact _ 'E, 0.5
feedback for the design of the 3 |evel of the pyramid, which is the component level. The| 3 Compression After Impact f1 E O 0
: = Giic
: : N . 9 Bearing -
comparison of the extracted properties to the product ones gave a significant deviation : , Property Property
10 Bearing Failure
which comes mainly from different standards used. Moreover, in some cases Hashin 11 Fastener Pull Through Strength
damage model fails to describe the plasticity behavior of LMPAEK thermoplastic matrix 12 Mousehole Compression S0t
- *Airbus 2500
: o o : : *Ongoing T
composite material, like in the case of 10° off axis tension. &L G
=
< 1500
&
o 1000
< 3
Q 500
Finite Element Methodologies are being O)@ 0 EEpE——— |
2
used to verify experimental tests of ((( Xt Yt >12 CALS
QL Property

thermoplastic composite material (CF- “ mExperimental Values M Product Values

LMPAEK). Lower-level components tests

are giving feedback for the ultimate

purpose of demonstrator stiffened Preliminary Verification
. . FEM Damage
panel design. De.s"g.n of Verification /////
() Multistiffener & Calibration
Fracture & Panel &

@ Interaction Feedback

Properties

Experiment
Forecast

m—  ONgoiNg Design Experiments

Loop

= Completed Material & Damage

8 ® Criterion
Characterization

Experiment
Design
through FEM

Figure: Pyramid of Tests of Thermoplastic Composite Material-Indicative Photos of Tests and Simulations
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Time (Sec) <1 0-3 Displacement (mm) model fails to predict the plasticity of LMPAEK. + 45° shear experiment.

3) The component level design and verification is ongoing. In this level the interface of skin/stiffener and frame

will be tested into compression and under Mode | for the adhesive interface properties to be extracted. Then
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