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B Objective ..

One of the Main Objective of the Sicurfer Project was the development of a Novel
and Smart monitoring system entirely based on optical fiber technology and fiber
optic sensors, able to perform weighing in motion (WIM) as well as wheel impact

load detection (WILD) in railways assets.

A Multidisciplinary Team was selected to
cover the different aspects of the research
activities involved in
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WIM o WILD System

WEIGHING IN MOTION DEFECTED WHEEL IDENTIFICATION

Early warning for overloads and imbalances

Early Warning of Defected Wheels

_ V Towards on condition maintenance
V Reduce tracks damaging V Improved Safety levels

V Reduce on board failures V Reduction of infrastructure damaging
VImprove Security Levels




Load cells

Load cells

U Invasive Installation (Instrumented instrumented sleepers

sleepers) wheelflats
u Electrical conn_tlactlons near the 2% wagon weight (at 260 km/h)
rails

-30/C a 70¢C

10- 250 km/h (3680km/h for
WILD)

Strain gauges

Electrical Strain gauge

U Electrical connections near the : )
Metallic structure near the rail

rails

U Reduced multiplexing capability Shortwheelflats

2%

-30/C a 70C

Not indicated

Quartz sensors

Quartz sensors

drilling of the rail

U Invasive Installation (drilling of the

rails) Wheelflats

U Needs electrical connections 2%

i 304C a 80/C

5-350 km/h fotdefinedfor
WILD)




Qpiticahl fiber Sensors:
Alll-Areundd Platieims; foi

Intelligenht Sensing
An attractive sensing solution for Industrial Applications:

- Linear Output

- Small and Lightweight

- WDM & TDM Multiplexing

- Mass Producible

- Reflective & Transmission Operation

- Single & Multi Point Sensing
- Multi Parameter Sensing
- Long Range

‘ - Reasonable Cost
- Durable

Hundreds of sensors
distributed over 100km!
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| Intrinsic B Extrinsic

Oil & Gas Civil
— Reservoir monitoring — Bridges
- Downhol@/T sensing - Dams
- Seismic arrays - Road
— Funnels
- Land
Energy Industry wne
— Power plants
— Boilers & Steam turbines
g Transportation
= CUTRINgs - Rail
— Refineries monitoring
Aerospace - Weight in
- Jet engines motion
— Rocke®& propulsion systems — Carriage
- Fuselages gfety _
Underwater =

- Leaks in subsea pipeline monitoring
= Flood detection
= Hydrophone




BN Fiber Bragg Gratings as Sensing Element

An In fiber component completely integrated in the core of standard optical fibers able to
select in reflection only a single frequency component of the input light

a . | / Clagding An optical filter for frequencies
m ragg Grating Tm manipulation within standard
Core
SourceLED L= / — /

optical fibers used for TLC
Transmitted signal’
D
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But éal so an ext
s . intriguing platform for sensing

Reflected signal

VTemperature Sensor

Multi-point (quasi-distributed) sensor
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Multiple sensing points

V Static and Dynamic Strain Sensor Main Features

; > - Distributed and Multiparameter Capability
- Standardised TLC Platforms
[ @ - Fully Passive (no electrical connections in the measuring zone)
AT -G - Immune to electromagnetic interference

- Mass Produceq
- High Resolution (0.1AC, Im#
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A Single FBG element fixed to/thé rail tracks- <=
provides:anroutput:signabin the timem
domain composed by several peaks

Each peak is related to a single wheel
passing over the sensing region

The amplitude of each peak retrieves
information about the weight of the
associated train wheel




