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ﬁél'EC Smart PAssive Damping Device

Innovative technology

W Parallel
SPADD® device

$ Passive
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Accelerations, Translational, mmis®

RTEC SPADD® - Damping principle
AEROSPACE

Comparative treatment methods applied to a structure
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Rél'EC Smart PAssive Damping Device

Advantages

Non frequency-dependent
1 Hz < range of efficiency < 10 kHz
Less vibrations and acoustic radiation,

Less mechanical stress then lengthens structure’s life-time



Application to SPACE

SPADD integrated

’\\ inside tubes

||-




Application to SPACE

Design of a device for a radiator on a
cryogenic cooler

Attenuation of 17dB on 1'st mode



Application to SPACE
SPADD® system for

Thruster unit

Mode 1 : reference
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Mode 1 : with SPADD

Flight Model Qualification
for

Intelsat, INM4, W3A, ...

Attenuation: 20 dB



Application to SPACE

Etage Propulsif Superieur (Ariane 5)
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Trade-off of SPADD® solutions

Damping potential => attenuation 10 to 20 dB on first modes

Selection, Design and Tests on the EPS Flight Model



Application to ASTRONOMY

ESO Very Large Telescope (Chile)

4m

wWind Nano-vibrations

Nano-vibrations results:

20 dB Attenuation of vibration level

SPADD® devices mounted on 4 telescopes

Implemented and tested in Chile
Expected performances reached




Application to RAILWAY TRANSPORT




Application to SHIPBUILDING

Rear panel modal response

High Speed Civil Boat ]

Frequency (Hz)

SPADD® fitted on a part of panel

Attenuation

vibration : 14 dB

acoustic : 12 dB
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Application to AUTOMOTIVE

Study of the whole transversal rod of the dashboard
The stiffener is ultimately replaced by SPADD devices

- EXPERIMENTAL TRANSFER FUNCTION: WHEEL AXIS Z-
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Application to AUTOMOTIVE

New engine bracket design
(lightening)
thanks to damping

simplified design
simplified manuf. process (stamped steel)
mass (10%) and cost savings
damping = 10 %
impact on FRF, attenuation = 20 dB



Application to AUTOMOTIVE

Gesa Technology Transfer

Daimler Chrysler’s roadsters

on equipped car:
Subjective improvement

Measured Attenuation
of 4to 6 dB

No roof

&

More Suppleness !




Application to AERONAUTICS

SPADDe integration
In
holding bars
on
Tiger and Dauphin

Attenuation from 20 to 35 dB of vibration level at resonant modes
500 Hz < device performance < 5000 Hz

Military environmental conditions



Application to AERONAUTICS

Fuselage skin treatment

High-tech technology developed for aerostructures
(aircraft fuselage) and space launcher

Drastic improvement of the Noise Reduction

Frequency (Hz)| NR reference (dB)] NR SPADD (dB) | Gain SPADD / ref (dB)
300-2000 84,24 89,24 5,00
1000-2000 78,22 85,63 7,41
300-10000 84,41 89,51 5,10

1000-10000 78,90 86,24 7,34
2000-10000 72,68 80,10 7,42




Application to AERONAUTICS

Aeronautics structures treatment

Frames treatment
Expected performance > 20 dB on the first modes
Attenuation on large frequency band up to 500 Hz

FRF responses SPADD®-frame 1.5 mm
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Composite
Applications



_ess vibrations and acoustic radiation,

_engthen the structure’s life-time

Improve the composite toughness



Magnitude (g/N)

HD Composite structures

Reference
CFRP

v

Attenuation Performance:
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HD Composite Structure

Example of Composite Structures
where LF / HF vibroacoustic levels could highly be attenuated

“Damped stringer” concept

“Damped frame” concept



Dynamic sizing
Numerical approach



Structural dynamics software’s (FEM)

Provide a real evaluation of damping capabilities
as a“l1'storder” sizing parameter

=> gptimisation and direct impact
In global performance
(static, dynamic & fatigue)

=> support of structures
lightening

=> direct access on the definition
of the damping technologies

guiding tool adaptable to standard
structural dynamics software’s (NASTRAN)




