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Federal Funds (US DOT UTC Program): $63,389
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Total Project Cost

$85,866
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DTRT13-G-UTC59

Start and End Dates

February 2017 — August 2018

Brief Description of
Research Project

We propose to develop an integrated, self-powered condition
monitoring system for rail vehicle bearings. This system will leverage
previous research at UTCRS on damage detection sensors and
algorithms, service life prediction, signal processing for rail
environments, and energy harvesting. Our UTRGV railroad research
group has already shown that a combination of vibration, temperature,
and load sensing can detect bearing defects and damage at a very early
stage, and before it becomes a safety hazard, enabling selective
preventive replacement during planned maintenance stops. The
research group has also demonstrated signal processing electronics that
allow detection of critical signals in challenging noise environments.
The developed system will consist of self-powered miniature
modules, directly mounted on bearing adapters, which will monitor the
vibration spectrum, temperature history, and total applied vertical load
on the bearing, and wirelessly transmit the data to a compact analysis
module located on the rail vehicle. While there have been similar
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systems, ours would be unique in: (a) incorporation of our signal
processing electronics that have proven success in extracting usable
data from high noise situations, (b) a combination of vibration,
temperature, and load sensors and sampling rates that have been
optimized in both laboratory and field testing environments, (c) initial
data analysis at the bearing sensor level to determine whether further
analysis is warranted, (d) spectrum analysis algorithms, embedded in
the compact analysis module, that have demonstrated superior
performance in detecting and classifying bearing defects, and (e) self-
powering using energy harvesting techniques.

Benefits of the proposed system include the following:

e Accident prevention through early detection of impending failures,

e Reduced operating costs through fewer stoppages, and more
efficient and effective replacement and maintenance schedules,
and

e Creation of a large-scale database of bearing incidents, enabling
further research.

Deliverables will include a set of working prototype modules for
one railcar, a compact analysis module (CAM), design information
including schematics, signal processing parameters, and algorithms, and
comprehensive test data. System validation and verification will be
carried out through extensive laboratory testing.
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