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Magnetic flux leakageTechnology

Damage depthMeasures

Deepest crack every 0.25 mIn dense cracks

7 mmRange

19# of probes

5 mmProbe Spot size

2-5 km/hr
Operating 

speed
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• Leads to gauge corner collapse
• In lubricated track, the DSS’s are “cylindrical”
• In dry track, the DSS’s are “flatter” or “straight”
• Collapse is stronger if closer to the edge

� �

d/a=1.14 d/a=1.14 d/a=2.0 d/a=2.0
T/N=0.0 T/N=0.4 T/N=0.0 T/N=0.4
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• Mismatched wheel and rail 

contact geometry

• High dynamic loads

• Low material yield strength

• Misaligned wheelsets

• Track irregularities

• Poor lubrication

• Increase P 0, worsens steering 
and hence increases traction

• Increases P 0

• Reduces k, so increases P 0/k

• Worsens steering and hence 
increases traction

• Can increase tractions

• Increases tractions in sharper 
curves
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Line Contacts Point Contacts
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Systems for Managing Friction
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Friction Measurement
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Effectiveness of Friction Management
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• 
	�6�9	�������������7 ���������������	�
• ������������	����		�������
&�N

– ������9	������)��"*J����������#,
���$������
��������(�������	����	�����

• �4F-+�����)��/�������� =="1
* D. Meyler, P. Sroba, and E. Magel, “Reducing 
operating costs through improved wheel 
performance”, International Wheelset Congress, 
Rome, September 2001
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K�7 �����������������
 Shear Strength 
 

Steel 
Hardness 
(Brinnell) 

90% HB 
value (ksi) (MPa) 

“Standard” 260-280 278 69.5 480 

“Intermediate” 320-340 338 84.5 583 

“Premium” 340-380 376 94.0 649 R
ai

l 

“HE Premium” 380-400 398 99.5 687 

Class L 197-277 269 67.2 463 

Class A 255-321 314 78.7 542 

Class B 277-341 335 83.8 577 W
he

el
 

Class C 321-363 359 89.9 620 
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Wheel Surface Condition
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Wheel retruing machines
&������(����
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Regular inspection and 
good record keeping

���,���$$�����������#F+"@��$���(��������	����	����
9��9��������������������������������������	�
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