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1 —Selected optical fiber sensing solution - Basics
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FBG- Optical fiber sensing solution - Wavelength caracteristics analysis
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2 =Solution description for predictive maintenance

\ ® ' ProSHM - FBG - Chem Mill
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FBGs

Optical fiber with Bragg sensors bonded
with NASA qualified adhesive
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Low energy needed because questioned on demand
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3 —Use cases — Results/Performance demonstrations

FBG architecture is adapted to Design-stress repartition and inspection
requirements

Use case 1: Composite sandwhich
2 chanels distribution
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Use case 2 : Metallic fuselage panel
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3.1 -Performance on use cases — Composite sandwich
Results on composite thermoplastic foam sandwhich with delamination

Sandwhich structure damaged description : Evidence of strain value impacted by damage :

DEinder- Proto2 o e cargemers E, E11 Digital Twin
Vue de profil en AA: Face supérieure = SPOS, (fraction = 1.0)
— : 'wl« I:tl\eplatememé (Avg: 75%)
= Nomexs ou oo oce b n 71 % 2.04E-03
= ol | 300.00E-06
weedudessous: G 330.00E-06
zone toe aomm 225.00E-06
_ 200.00E-06
: 175.00E-06
= 150.00E-06
125.00E-06
: 100.00E-06
2 75.00E-06
2lae o e - 50.00E-06
&l [ hod pogibes hod 25.00E-06
o Elaiis - s
,,,,, . A \ ) | 1 '
165 a0 625
6 capteurs lisés ifiérentes dista
o0

i B-5OFTLOW FREQ AEROFLEET 02,1 vi

i

jelidiasivamenzopzSolutions -

(=)
52 B
151 e
Hs EaN
s
s B
Cs7 B
Ose
Os gy
[1s0
Osn EN
Osz g
Os13 g
s gay
L1515 Fa

jer Edition  Exécutio
L]

Delaminated area due to

36Jimpact —+— |

i (ue)

Strai

czgeee3838IBEEEE 5

-10-1
10:50:20 10

5030 10:50:40 10:50:50 10:51:00 10:51:10 1051:20 10:51:30 10:51:40 10:51:50
/032002 03032022  GHOY02 030322 0303202 O

10:82:00 10:52:10
303202 03032022 0032002 03032022  OMOYI2 0302022 033202
Time

e 3
<
ot

ﬂ ‘H Cliquez pour ajouter des commentaires 3
. o T
ul 4 A 03/202 Y5 7

defects detection and diagnosis

R 2 O B @ m MmO EAGE




Automatic Predictive Maintenanc
sensors with integrated intelligenc

3.2 -Performance on use cases
Results on metallic fuselage panel with fatigue crack

{ ®  ProSHM - FBG - Chem Mill

1) Text file selection and convert format
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3.2 -Performance on use cases

Results on metallic fuselage panel with fatigue crack

FAA Test Center data — « Chem Mil August 2023 »
ProSHM-FBG detection compared with assited visual inspection

D FNDER

defects detection and diagnosis

FAA inspection results:
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FBGs repartition

ProSHM-FBG output

CR B CR B
Date Cycle OffsetCycle

31/07/2023 38250
01/08/2023 38350

38600

38850

02/08/2023 39000

39100

39350

03/08/2023 39600 1350 0,092 0,114 0,15 0,121 1000

39850 1600 0,117 0137 0177 0,134 ans® .
40100 1850 0,136 0,165 0199 0,157

07/08/2023 40275 ARAMIS and Strain Survey

08/08/2023 40300 2050 0141 0177 0221 0,167 50 m

40350 2100 0,148 0,186 0,224 0,168

Chanell  pradiction
FBG3

1500

Combiné avec le logiciel d’analyse ProSHM-FBG 40600 2350 0163 0213 0247 018
w850 2600 016 02 0277 021 11-Reftime 2023-08-01718:17:402
09/08/2023 41100 2850 0203 0254 0313 0235
41350 3100 0209 0287 0352 0254 0
10/08/2023 41600 3350 0,237 0,318 0,386 0,283 14 71013161922252831343740434649525558616467707376798285

41850 3640 0274 0359 0449 0316
14/08/2023 42050 3800 0,286 0,403 048 0344

Conclusion:early detection of crack propagation enabling predictive maintenance
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4 - Installation process effects

During installation process, check of adhesive polymerization performance
Good Not good

200 400 600
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5 — Resume
FBG with numerical fatigue prediction deliver evidence of strain value impacted by damage
I taking care of installation conditions and sensing ageing

. Open to large spectrum of damage type inducing strain reduction such

-delamination due to impact or cutting
-material degradation due to liquid ingress-
-high temperature - fire - mechanical fatigue- friction...

. Discrete measurement reducing data storage impacting environment- energy - and
logistics

.~ Enough sensitivity to anticipate - reducing repair cost
. Possible to characterize strength status of component in case of life extension
» Neutral to EMI

-No operator action on aircraft, only check of signal analysis by ProSHM-FBG IHM
-Intervals of questioning adapted to inspection requirements
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