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3 Failure Progression Modes Loose bearing Lo
2 @ | | Primary Symptom
= Fatigue Pitting o Journal groove = 0.060" deep from a spun cone
4 R BT
5 de Loose {or missing) Cap screws (<50% of initial torque on average)
Truck Related Failure e
5 Loose backing ring
7 Kj Journal wear ring groove = 010"
Displaced Seal
- o} High Lateral = 030"
a 'O Spun cone (highly polished cone baore)
Bearing Destroyed
1 < Small end rolter or raceway spaliing
1 0 Cone back face wear = .005"
Application Defects
i o ] Opposite cone from spun cone destroyed (spalling, smearing, etc.)
13 - g g}‘; O'Rings present
imiropes Manufachaing :or (9] Inboard wear ring has nose chips on inner diameter
14 Reconditioning
o 4 Hot Bearing Caused by
Loose Bearing Components
16 - ref. [RBMEC/2005]
; naex
18 Low initial clampload, low interference fit, or heavy loading for a long time
Loss of lateral clampload due to axie fiexure, initial oversized cone bore, or
19 undersized journal
Loss of cone fit; leading to loose cone; leading to point loading of opposite race at
20 small end of the rollers and cup race small end
Opposite cone and race continue to fatigue — rollers finally skew resulting in
21 abstruction
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Figure 1 — Screenshot of the interactive databaseldped in Excel.

On-board System Wayside Server

RFID
| o I Raw Data
- Raw Data Storage

S ——— - KPI Storage
. . - Remote Access
Sensors (Vibration and .

Temperature) Raw Data Acquisition System and
On-board CPU

[ GPS b
Figure 1 - General overview of the on-board momigsystem in Alfa-Pendular train (CPA4000)
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Figure 2 - Wayside system: (a) installation schefinelocation of Estarreja test site

Figure 3- Wayside system in Portugal: data processor unitsgatem installation in the track
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Figure 4 - Data processing algorithms

Figure 5- Wayside axle bearing monitoring systemniight Rail Vehicle
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Figure 7 - Simplified outline of the wayside in&iilbn configuration

Figure 8 - The Long Marston testing configurati®he yellow locomotive pulling the test freight
wagon can be seen in the back
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Figure 9 - MAXBE Integration Platform — architectur
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Figure 10 - Example of HMI
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Figure 11 - Methodology of the software tool.



