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Introduction The test bearings typically operated at less than 50°C (90°F) above ambient,

. . . e and about 7-25°C (13-45°F) hotter than the control bearings. However, they
The National Transportation Safety Board (NTSB) investigation into the East remained well below the 94°C (170°F) above ambient threshold recommended

Palestine, OH, derailment indicated that the failed bearing that caused the - -
accident had two extended periods of inactivity (565 and 216 days). This by the AAR for hot bearing detectors (HBDs). See Figure 7.
observation raised the question whether prolonged inactivity could cause
lubricant degradation leading to grease separation and compromised bearing
performance. To address this, UTCRS, in collaboration with the NTSB, MxV
Rail, and CSX Transportation, has undertaken a project to study the effects of
long-term inactivity on bearing performance and service life. The preliminary
findings are presented here. Note that the sample size is not significant for
broad generalizations.

Methodology

CSX removed ten bearings from freight cars that had sat idle for three years.
The bearings were pulled and shipped using special protocols to avoid any
rotation that could redistribute the grease inside before they reached the test
labs at UTCRS. Some bearings were opened immediately at UTCRS for
inspection and lubricant sampling, while others were left assembled for
performance testing on a laboratory test rig. During testing, both bearing
temperature and vibration were monitored.
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The performance tests were Iinitially planned for 100,000 miles (161,000 km) | = _
with the speed and load gradually increased to 66 mph (106 km/h) and 34,400 Figure 5: Cracked Cone, Bearing R7  Figure 6: Grease Release, R7, L4, L2
Ibs. (153 kN) per bearing, respectively. The test axle setup consisted of two o

inactive bearings plus two freshly assembled, healthy (defect-free) bearings .
that served as controls. The average operating temperature of each bearing, e
along with the temperature difference between the control average and the
iInactive bearings are shown in Table 1. The lubricant loss for inactive and
control bearings is shown in Table 2.
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Table 1: Temperature Differences Table 2: Lubricant Loss well below the AAR HBD thresholds, but vibration shows progressing
damage.
Conclusions
Results The preliminary results demonstrate some impacts of extended inactivity on

+ Higher than normal torque was required to initiate rotation at the start of the ~ the degradation of railcar bearings. While bearings exposed to long-term
test runs. inactivity may still operate within safe limits for a significant distance, they are

. Bearing R7 emitted sparks from the seal after 163 mi (262 km) and the seal  Prone to developing defects, such as spalling or grease leakage, which can
dislodged after 6. 731 mi (10,832 km) compromise their performance over time. Temperature monitoring alone does

. . . . not adequately detect early signs of bearing failure; however, vibration
Test with Begrlngs R7 anq L7 termlnatgd early at 93’5.54 mlles (150,561 monitoring can identify mechanical damage before it leads to catastrophic
km) due to impending failure as Bearing R7 began indexing under full

1car load. Fi 3.5 show d ound | ftost | t' failure. This underscores the importance of proactive condition monitoring of
raficarioad. FIgUres 5-o show damage found in post-est Inspection. rolling stock through both temperature and vibration to prevent accidents

* Bearings R4 and L4 ran with no notable incident other than losing 2.2% of  caysed by bearing failures in freight railcars. More testing is still needed to
their initial grease content. See Figure 5. provide a meaningful statistical analysis for broad generalizations.

* Bearings R2 and L2 ran with no notable incident other than losing 14.5%
and 10.9% of their initial grease content, respectively. Acknowledgments
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