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Aeroelastic  Fatigue Failure
prObIemS I.- * Explosive Failure

(Fluid-structure Interaction) (Flutter self sustained vibrations)

> Environment:

* complex aerodynamic and geometry

* 3D flow phenomena

e shock wave motion In transonic flow

\ * 3D structures and 3D mode shapes )
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Fully 2D experimental model:

Experimental Steady State Pressure on 2D Sliding Bump

Pt =160.087kFa (std=124Pa} Fs, =106.069 kPa (std= Z214Pa)
Tt =303.10K

WeCoTts Qin=3.653 £ 0032 ks e 2D prismatic model

- e std
o.10 - - - ' 2314

= | e 15t bending mode shape

1645
— 1422
1188

W0 B e 2D transonic flow

e

1st Bending
mode

83

1 T
0i0 0ty 004 096 Q18 030 037 034 036 028 030

\ /
3 16th Measuring Techniques Symposium, Cambridge UK, September 2002




Generic Approach' HPT

ldentification and conservation

y\of main flow phenomena:
Transonic flow conditions
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Steady State Experimental Results on 2D Sliding Bump
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of main aeroelastic parameters:
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| o  Reduced frequency based on
vertical oscllations the half chord: k = 0...2.8
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Hopsearl Test Facility HPT
epd Test Section Vertical
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Generic
model

Optical access from
top and both sides

Actuator axle

Oscillation _—

Drive Train
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smooth surface deformation

CNC grounded

vulcanization /

The Generic Flexible Model' LPT

Polyurethane

flexible

engineered stiffness Metal bed

| Actuator

| Fully integrated y
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The Oscillating Actuator'

Three

| prismatic —
. cams

Cylindrical
axle

» Friction contact, Oil system lubrication
» 3 oscillation cycles per revolution of the camshaft

» Adaptable for several actuators (stripe modes) )
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- Unsteady Inst tati I
TéhéSHMP% nsteaay instrumentation HPT

Small diameter tubes are moulded Fast response kulite
with the model transducer

Calibration:
> delay

Long line probes » transfer function
» motion of the bump

> acceleration

5m long pipes
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Honeay Geometry Displacement Measurement System HPT
/ Laser Triangulation:
LASER D » 1D laser sensor
D » Focus in MR
» Non-intruding
» Resolution = 0,003mm
Vi : » Bandwidth = 20kHz
Test section
o0 , » MR = 15mm
0 » SO = 200mm
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Conclusmns' HPT

» Development of a generic model for aeroelastic investigations
» Flexible structure, controlled motion, measured geometry
» 2D generic model preserving key flow parameters

» First on-rig test will be performed soon

Future works:

\a

o Limited oscillation mode shapes:

» Adaptation with several actuators
» 3D actuator more controllable

o Side walls influence on the 2D flow:

» Boundary layers suction on all walls
/
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