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Vehicle-Track System 
ÉWheel / rail asset 

life extension 

ÉVehicle  track 
performance 

ÉTrain condition monitoring 

ÉNew Tech Implementation 

Mechanical 
ÉAdvanced train 

    equipment 

É Improved car 
components 

É Improved car performance 

É Improved braking 

Strategic Research  

Heavy Axle Loads 
ÉHeavy axle load implementation 

¸FAST/HAL  

operations 

¸HAL revenue service 

Monitoring 

¸HAL Track Substructure 

 

Engineering 
ÉTrack integrity 

ÉSpecial track work 

ÉBridge research 

É Improved track components 

É Improved performance track 

É Improved signal reliability 



© TTCI/AAR, 2009, Filename p3 

AAR Strategic Research  
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Technology Goals 

É Increase asset utilization 

É Reduce costs through improved productivity 

É Increase fuel efficiency 

É Improve customer service, as measured by 

individual railroads 

 

ÉImprove safety  
É e.g. reduction in derailments per train mile 
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Safety: Reduce mainline derailments / train mile by 50%  
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Technology Driven Train Inspection 

É Background 
É Inspection of railcars is resource and time intensive 

É Current train inspections are primarily visual and 
lack historic records or accessible databases. 

É Utilizing advanced technologies to enhance railcar 
inspection process offers opportunity to lower costs 
and increase productivity 

É Issues  
É Inspection efficiency is affected by experience, 

training, competency and fatigue 

É Human exposure to yard hazards 

É Yard capacity limited by current inefficient 
inspection process 
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Technology Driven Train Inspection Technologies 

Database 

(InteRRIS® ) 

Vehicle Health Report 

 in Lieu of Train Inspection 

Wayside 

Machine 

Vision 

Technology 

Wayside 

Performance 

Detection Wayside  

Condition 

Detection 

ÅCracked Axle Detector (CAD) 

ÅCracked Wheel Detector (CWD) 

ÅThermal Scan (TS) 

ÅAcoustic Bearing Detector (ABD) 

ÅLow Air hose Detector (LAD) 

ÅDragging Equipment Detector (DED) 

ÅTruck Hunting Detector (THD) 

ÅTruck Performance Detector (TPD) 

ÅWheel Impact Load Detector (WILD) 

ÅWarm Bearing Trending (WBT) 

ÅWheel Temperature Trending (WTT) 

ÅWheel Profile Module (WPM) 

ÅBrake Shoe Module (BSM) 

ÅAutomated Safety Appliance Inspection 
System (ASAIS) 

ÅAutomated Structural Inspection 
System (ASIS) 
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Automated Safety Appliance 

Inspection Systems Update 

ƷTesting at FAST development site 

ǒ87.5% successful detection rate 

ǒ5.5% false positive rate 

ǒ110 car train 

ǒ9 cars with imbedded defects 

ǒ3 cars with additional defects discovered 

ǒAlgorithms for other cars types 

Ʒ Revenue service ASAIS: 

ǒInstalled on UP @ Loveland, IA  

ǒCoal Cars being monitored  

ǒImages of Box & C. Hoppers 

ǒNS site in Ironto, VA in Nov 
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Automated Car Structure Inspection 

System 
Ʒ Beena Vision AISC 

System installed in 

February 2009 

Ʒ Preliminary image 

acquisition completed 

Ʒ System under further 

development 
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TDTI: Automated Inspection of Structural 
Components (AISC)  

ǅBeing developed to enhance under carriage inspection 

ǅInitially installed and developed @ FAST  

ǅRevenue Service installation @ Gallup, NM on BNSF 
completed Aug. 2011 

ǅManual review of data to facilitate algorithm development 
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Hot Wheel Detectors / Cold Wheel Detectors for 
Class 1A and Extended Haul Brake Inspection 

§Hot Wheel Detector (HWD) 

¶ Identify cars with brakes 
unintentionally applied  

¶Located in flat territory 

¶Maximize fuel economy 

¶Minimize wheel damage 

¶Residual stress relief 

¶Thermal Mechanical 
Shelling 

 

§Cold Wheel Detector (CWD) 

¶ Identify cars with brakes 
unintentionally released 

¶Typically located on 
grades 

¶Consistent, reliable 
braking from each car 
allows best  
train velocity 
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 Other 

4 hot wheels on one 

side of a car  

Å Unreleased 

handbrake? 

ÅStuck valve? 

There are More than 700 Hot and Cold Wheel Detectors in Use in North America 
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Advanced Technology Safety Initiative  
OGD Testing and Data Summary  

§Co-operative arrangement to temporarily install 2 OGD 

systems at TTC co-located with strain-gaged cribs 
ƶ Conducted  OGD tests on 20 vehicles sent from revenue service 

ƶ Conducted 12 complete car teardown and inspections to find root 
cause of truck performance  

ƶ Collected data on repaired vehicles 

ƶ Evaluating current OGD performance metrics 

ƶ Will develop recommended performance limits to AAR EEC  

 

 

 

Optical Geometry Detector 



© TTCI/AAR, 2010, p13 ® 

SRI 13 C: ATSI  
OGD Testing and Data Summary  

§Results from truck 

teardowns show: 

¶Majority of defects are 
related to wheel profile 

¶Several instances of 
asymmetric wheel wear 

¶A few instances of truck 
defects 

§Path Forward 

¶Teardown inspection of cars 
detected in revenue service 

¶Develop performance 
criteria for OGD 
system/EEC rule 

¶Work with ATSI to develop 
& implement data summary 

 

 
L3 

Tape Size:  213  

Mfg Date :  12/07 

R3 

Tape Size:  215  

Mfg Date :  12/07 

L4 

Tape Size:  222  

Mfg Date :  1/10 

R4 

Tape Size:  208  

Mfg Date :  1/10 
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Improved Rolling Stock & Component Life 

¶Advanced wheel steels 

¶Strategies to prevent wheel 

failures 

¶Wheel fatigue/fracture 

modeling tools 

¶Inspection guidelines for 

couplers and yokes 

¶Improved quality and 

standards for  

components 

¶FEM & fatigue modeling tools 

¶Improved Trucks and car 

    performance 

¶Improved brake riggings 

¶ECP Brakes 

¶RCF/HIW remediation 



© TTCI/AAR, 2009, <Directory Number> p15 ® 

Problem: Wheels 

ƷWheel RCF 

ǒWheel set replacement costs in  

 North America: $800 million 

ƴ High Impact Wheels 47% equally  

 distributed between: 

Ƶ Thermal Mechanical Shelling  

 (TMS) 

-     Rolling Contact fatigue 

Ƶ Skidded Wheels  

 (Unreleased Handbrakes) 

ƴWheel Wear 27% 

Ƶ Average wheel life increased 

Ƶ Wheel removals accelerate after 400k miles  

ǅ Many are asymmetrically worn (one flange on minimum 

with the other flange substantially un-worn) 
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Improved Freight Car Truck 

ƷObjectives: 

ǒIncreased wheel life: 

ƴ High Impact Wheels 

ƴ Asymmetric Wheel 

Flange Wear 

ǒIncreased rail life 

ƴ Rolling Contact Fatigue 

ƴ Rail Wear 

ǒReduced fuel 

consumption 

ƴ Rolling resistance 

ǒIncreased lateral 

stability (M976 trks) 

ƴ Loaded car hunting 
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Improved Truck & Car Performance 

Ʒ Accomplishments to date: 

ǒDetermined root causes of premature wheel removals 

ƴHigh impact wheels 

ƴAsymmetric wheel flange wear 

ǒDeveloped an evaluated a conceptual truck design for 

improved wheel /rail life & dynamic stability 

ƴDeveloped improved truck performance requirements 

ƴSponsored a program to test new designs by OEMs  

ƴBegan  evaluation of proposed designs 

ǒImproved Car Performance with existing M976 trucks 

ƴDevelop recommended specs  (EEC) for 

Ƶ Loaded car hunting 

Ƶ Curve resistance testing  

 

 


