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Objec0ves	  
§  IdenFfy	  measures	  for	  improved	  wheel	  performance	  by	  gaining	  a	  
solid	  understanding	  of	  the	  root	  causes	  of	  broken	  wheel	  rims	  
and	  wheel	  tread	  buildup	  

§  Inspect	  and	  analyze	  wheels	  with	  two	  of	  the	  top	  wheel-‐related	  
accident	  causes:	  broken	  rim	  and	  tread	  buildup	  

§  Conduct	  tesFng	  as	  appropriate	  for	  each	  type	  of	  wheel	  failure	  
mechanism	  

§  AQempt	  to	  re-‐create	  each	  of	  these	  defect	  types	  under	  
laboratory	  and/or	  controlled	  track	  tesFng	  condiFons	  

§  Develop	  guidelines	  for	  reducFon	  in	  train	  accidents	  due	  to	  
specific	  wheel	  failure	  modes	  

	  
Efforts	  are	  being	  conducted	  in	  co-‐operaFon	  with	  the	  AAR	  Wheel	  Strategic	  

Research	  IniFaFve	  

5	  



Objec0ve	  
Broken	  wheel	  rims	  and	  wheel	  tread	  buildup	  are	  two	  of	  the	  

leading	  mechanical-‐related	  causes	  of	  accidents	  
	  

Tread	  Buildup	  

VerFcal	  Split	  Rim	  (VSR)	  –	  Broken	  Rim	  
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How	  the	  Technology	  Works	  
Inves0ga0on	  of	  Ver0cal	  Split	  Rim	  	  

§  Shallow	  horizontal	  subsurface	  cracks	  
found	  in	  many	  VSR	  wheels	  	  

§  Large	  tensile	  axial	  residual	  stresses	  
–  Propagate	  verFcal	  cracks	  

	  

Horizontal Crack 
Vertical 
Crack 

-‐80

-‐60

-‐40

-‐20

0

20

40

60

80

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

A
xi
al
	  R
es
id
ua
l	  
St
re
ss
	  (k
si
)

Radial	  Depth	  (inch)

VSR,	  Mate,	  and	  New

VSR

VSR

VSR

VSR

VSR

VSR

Mate

Mate

Mate

New

Radial	  Depth	  (inch)	  

Ax
ia
l	  R
es
id
ua
l	  S
tr
es
s	  (
ks
i)	  

Compression	  	  

Tension	  	  .	  

.	  

.	  
.	  
.	  

.	  

7	  



How	  the	  Technology	  Works	  
ATempt	  to	  create	  a	  VSR	  in	  the	  laboratory	  
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How	  the	  Technology	  Works	  
Controlled	  Crea0on	  of	  Tread	  Buildup	  
	  

§  Wheel	  slide	  tests	  varying	  speed,	  axle	  load,	  wet/dry	  
§  Tests	  conFnue	  in	  2012	  including	  increased	  slide	  distances	  and	  

brake	  shoes	  with	  metal	  pick	  up	  
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§  All	  wheelsets	  showed	  signs	  of	  sliding	  
§  TBU	  radial	  height	  typically	  ½	  inch	  or	  

less	  
§  Some	  TBU	  found	  in	  excess	  of	  1	  inch	  

radial	  height	  
–  Clear	  indicaFons	  of	  massive	  slide	  marks,	  

plate	  discoloraFon	  near	  the	  slide	  
–  These	  are	  the	  priority	  TBU	  wheels	  of	  

concern	  from	  a	  safety	  standpoint	  

	  

Results	  
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Benefits	  &	  Disadvantages	  

Benefits	  

§  Reduced	  accidents	  due	  
to	  broken	  wheel	  rims	  
and	  wheel	  tread	  
buildup	  

Disadvantages	  

§  To	  be	  determined	  
based	  on	  recommended	  
miFgaFon	  acFons	  
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Lessons	  Learned	  

VerFcal	  split	  rim	  wheel	  cracks	  

–  Residual	  stresses,	  increased	  loads	  are	  potenFal	  factors	  

–  Loads	  applied	  to	  wheel	  in	  laboratory	  failed	  to	  turn	  crack	  in	  verFcal	  
direcFon	  

Tread	  buildup	  can	  be	  readily	  generated	  during	  wheel	  slides	  

–  Dependence	  on	  slide	  distance,	  speed,	  axle	  load	  
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Key	  Success	  Factors	  

Accurate	  record	  keeping	  

–  FRA	  safety	  data	  

–  AAR	  car	  repair	  billing	  

–  AAR	  MD-‐115	  reports	  

	  

Failed	  and	  unfailed	  parts	  donated	  by	  various	  railroads	  and	  

suppliers	  
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Objec0ve	  

Improve	  safety	  of	  train	  opera0ons	  by	  reducing	  the	  
number	  of	  in-‐service	  failures	  and	  derailments	  due	  
to	  broken	  truck	  cas0ng	  components	  

	  
Efforts	  are	  being	  conducted	  in	  co-‐operaFon	  with	  the	  AAR	  CasFngs	  Strategic	  

Research	  IniFaFve	  
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Mo0va0on	  for	  Project	  

§  Over	  $11	  million	  in	  costs	  due	  to	  truck	  failures	  

§  Re-‐evaluaFon	  of	  standards	  and	  specificaFons	  to	  ensure	  

the	  quality,	  safety	  and	  reliability	  of	  the	  components	  is	  

needed	  

§  Comprehensive	  review	  has	  not	  been	  conducted	  for	  30	  

years	  
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How	  the	  Technology	  Works	  

Mechanical	  tesFng	  of	  Grade	  B+	  bolster	  casFngs	  from	  seven	  AAR	  

approved	  foundries	  

–  Tensile	  (material	  strength	  in	  tension)	  

•  Keel	  blocks	  vs.	  samples	  from	  the	  bolster	  

–  Charpy	  (toughness,	  ability	  to	  absorb	  energy)	  

•  AAR	  standard	  test	  condiFons	  vs.	  range	  of	  temperatures	  

–  Dynamic	  Tear	  (resistance	  to	  rapid	  progressive	  fracture)	  

•  AAR	  standard	  test	  condiFons	  vs.	  range	  of	  temperatures	  
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Results	  
Mechanical	  Test	  Results	  

Tensile	  Test	  Samples	  from	  Bolster	  

Comparison	  values	  taken	  at	  80%	  of	  standard	  values	  to	  reflect	  proper	  comparison	  for	  M-‐201	   19	  



	  
	  

Findings/Results	  
Mechanical	  Test	  Results	  

Tensile	  Test	  Samples	  from	  Keel	  Blocks	  



	  
	  

Results	  
Mechanical	  Test	  Results	  

Charpy	  Test	  Samples	  from	  Bolster	  

21	  



	  
	  

Results	  
Mechanical	  Test	  Results	  

Tensile	  Test	  Samples	  from	  Bolster	  
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Results	  
Mechanical	  Test	  Results	  

Dynamic	  Tear	  Samples	  from	  Bolster	  

M-‐201	  
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Benefits	  &	  Disadvantages	  

Benefits	  
§  Reduced	  accidents	  due	  to	  

truck	  casFng	  failures	  
§  Improved	  quality	  and	  

increased	  life	  of	  truck	  
casFngs	  

Disadvantages	  
§  PotenFal	  for	  increased	  

manufacturing	  cost	  
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Lessons	  Learned	  

§  Mechanical	  properFes	  strongly	  related	  to	  

temperature	  

§  Sample	  size	  may	  need	  to	  be	  increased	  

§  Mechanical	  test	  results	  indicate	  modificaFons	  to	  

current	  AAR	  specificaFons	  may	  be	  necessary	  to	  

address	  briQle	  failures	  
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Key	  Success	  Factors	  

§  Accurate	  record	  keeping	  
–  FRA	  safety	  data	  

–  AAR	  car	  repair	  billing	  

§  Failed	  and	  unfailed	  parts	  donated	  by	  various	  

railroads	  and	  suppliers	  
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