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OVERVIEW
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OVERVIEW

Research Projects:

"Detection of irregular wear zones in rigid catenary of Malaga Metro and their decrease based

on wear models validated with tunnel measurements.”
Ref: PROYEXCEL_00379

"Prediction of wear in rigid catenary with experimental validation on track”

Ref: PID2023-1488540B-C22

* Ministry of Science and Innovation * University of Malaga
* Andalusian Regional Government * Mechanical Engineering Department of Malaga
* Vehicle dynamics laboratory
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MAIN OBJECTIVES

Study the behaviour of the rigid
catenary-pantograph contact and
analyse the resulting wear of both
parts

To be able to carry out predictive
maintenance of both elements
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Locate contact
wire wear areas

Extra information
of the facility

MILESTONES

Create a wear
register

Laboratory work

Simulate contact
behaviour

Development of
wear models




ON-BOARD ELECTRIC ARC

DETECTION DEVICE

e Locate contact wire wear areas

On-board electric arc detection device

Locate electric arc = locate wear areas
Remote control device

Video recording of the tunnel vault

Get additional information with sensors
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ON-BOARD ELECTRIC ARC

DETECTION DEVICE
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ON-BOARD ELECTRIC ARC

DETECTION DEVICE

Longitudinal accelerations vs time
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OPTICAL DATA

COLLECTION DEVICE

 Obtain extra information of the facility

Optical data collection device

Ability to measure:

* (Contact wire wear
* Rail gauge

e Travelled distance
e Rail irregularities

e (atenary height and offset
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OPTICAL DATA

COLLECTION DEVICE

Laser and camera
measuring technique
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OPTICAL DATA
COLLECTION DEVICE




OPTICAL DATA

COLLECTION DEVICE

Contact wire wear comparison Laser and camera
measuring technique
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OPTICAL DATA
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OPTICAL DATA

COLLECTION DEVICE

View of data provided by LiDAR
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PORTABLE WEAR

MEASURING DEVICES

e Periodical wear measurements

Pantograph strip Contact wire
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PORTABLE WEAR

MEASURING DEVICES

e Periodical wear measurements

Pantograph strip Contact wire
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MILESTONES

Locate contact Extra information Create a wear
wire wear areas of the facility register
B R

Laboratory work

Simulate contact Development of
behaviour wear models
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CONTACT SIMULATIONS

e Simulate contact behaviour

Dynamic analysis

Simulations at section joints:
e Evolution of force on each catenary
section

e Different installation configurations




CONTACT SIMULATIONS

e Simulate contact behaviour
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MILESTONES

Locate contact Extra information Create a wear
wire wear areas of the facility register
B R
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RING TEST BENCH

 Development of wear models

Ring test bench

Obtain wear model for:

* (Contact wire

* Pantograph strip
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RING TEST BENCH

 Development of wear models

4
Ring test bench

Obtain wear model for:

e (Contact wire e

* Pantograph strip

Possibility to study

the effect of zigzagging
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FUTURE WORK
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of the facility

Simulate contact Development of
behaviour wear models
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FUTURE WORK

Extra information
of the facility

Simulate contact
behaviour

Development of
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Wear models
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FUTURE WORK

Extra information
of the facility

Simulate contact Wear models
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Extra information
of the facility

Simulate contact Wear models
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FUTURE WORK

Locate contact
wire wear areas
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FUTURE WORK
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FUTURE WORK
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FUTURE WORK
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