
Bearing Technology  

• Constructions/Design 

• Functions 

• Bearing Types 

• Lubrication theory 

• Stribeck curve 

• Bearing defects 
• Bearing maintenance, overhauling & inspections 



Constructionwise Spherical Roller 
Bearings {ICF}: Main Components - 

•Outer Ring 

• Inner Ring 

•Spherical Roller 

•Cage Separator/Retainer 
 



ICF self aligning Spherical Roller 
Bearings : Photo - 



ICF self aligning Spherical Roller 
Bearings : Photo - 



ICF self aligning Spherical Roller 
Bearings : Dismounting - 



ICF self aligning Spherical Roller 
Bearings : Mounting housing image - 



ICF self aligning Spherical Roller 
Bearings: Straight edge Journal checks- 



ICF self aligning Spherical Roller 
Bearings: Dial Snap Gauge Journal 

Diameter checks- 



ICF self aligning Spherical Roller 
Bearings: Journal Diameter- 



Journsl = Journal. 



ICF Spherical Roller Bearings : 
Functions - 



ICF Spherical Roller Bearings : 
Inspections - 



ICF Spherical Roller Bearings : 
Clearances - 



ICF Spherical Roller Bearings : 
Clearances - 



ICF Spherical Roller Bearings : 
Mounting - 



ICF Spherical Roller Bearing : Oil bath 
Heating during mounting - 



ICF Spherical Roller Bearing : Induction 
heating during bearing mounting - 



ICF Spherical Roller Bearing : 120 Deg. 
Cel. Induction heater’s equipments - 



ICF Spherical Roller Bearing : Radial 
clearance checks on mounting - 



M  =  mtr.s {Endcap bolts} 



ICF Spherical Roller Bearings : Radial 
Clearances in mounted bearings - 



ICF Spherical Roller Bearing : Incorrect 
mounting failures – Effects & Reasons. 



ICF Spherical Roller Bearings : Peak Operating 
temperature – 80 deg. Cel. {Li based grease 

filled/Axlebox = 1.75 Kg} 
HOT AXLES 

 



Hot Axles : Reasons & Effects - 



ICF Spherical Roller Bearings : Hot 
Axles Continued - 

 



ICF Spherical Roller Bearings : Hot 
Axles Continued - 



ICF Spherical Roller Bearings : Hot 
Axles Concluded - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 

 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 



ICF Spherical Roller Bearings : 
Damages - 

 



FIAT CTRB Specifications : 
RDSO LKO October 2014 - 

 
BG IR Axle load = 18 tons 

Wheel centre speed = 200 Kmph 
Prototypes = 40 

12 lakh Km run = 60 months = 5 yr.s 
 
 
 
 



TBU in LHB coaches 

• UIC 130  standard 

• Pre sealed bearing 

• Pre set bearing 

• Pre lubricated bearing 

• Post commissioning lubrication discontinuous 

• Accurate angular alignment must be there 

•  NBL {no bearing lubrication} type 

 



CTRBU/TBU Constructions : 
Components - 



CTRBU/TBU Constructions : 
Components - 



CTRB/TBU maintenance & 
overhauling : Mounting & 

dismounting - 



CTRB/TBU maintenance & 
overhauling : Mounting & 

dismounting forces 28-32 Tons. 



CTRB : Double cone cup form -  

• Cone assembly/Inner race set 
• Cup assembly/Outer race set 
• Cone spacer 
• Conical rollers 
• Polymer cage 
• Seal sleeve 
• Backing ring 
• Seals 
• Polymer Distance rings 

 
 



FIAT : Seals of CTRB for LHB carriage - 



LHB CTRB Axial clearances : 
 



FIAT : Journal & CTRB inspections - 



FIAT CTRB clearance inspection 



FIAT : Journal & CTRB inspections – 
Pressure is actually Force ; Pickups = 

Pickup. 



RDSO references regarding CTRB : - 

• EN 12080 
• EN 12081 
• EN 12082 
• UIC : 515 – 1 
• UIC : 515 – 5 
• UIC 814 
• ISO 281 
• ISO 492 
• ISO 2639 
• IS 3073 {reg. Brg. Surface Finish} 
• LHB {ALSTOM FIATSIG} 17.565 : 100 - 103 



FIAT CTRB Specifications : 

Designing model criteria – 

1. Axle load = 18 metric tonnes 

2. BG Wheelset speed = from 220 Kmph to 180 
Kmph value ranges 

3. Carriage CG height = 2000 mm {2 metres} over 
rail level {peak acceleration = 3.0g} 

4. Vertical Load on wheel = 110 kN 

5. Wheel side thrust = 80 kN {horizontal} 

6. Regreasing time/Service Life=12/30 Lakh Km run 



Environmental criteria : LHB CTRB - 
 

• Sandstorm/flying ballast exposure 

• Rainwater/Snow 

• Relative Humidity ranges : { 30 – 100 } % 

• Temperatures : [(-10) – (+ 70)] degrees Celsius 

• Cleaning frequency : every { 2 – 5 } days 

• Pressurised jet water cleaning @ 50 deg. C 

• Grease seal change periodicity = IOH/POH 

 

 



Acceptance Sampling : CTRB - 

• For Lots of {0-100} : 2 samples are checked 

• For Lots of {101-250} : 3 samples are checked 

• In Lots over 250, 4 samples are inspected 

• Zero Defective {hypothesis} sample 

• Hypergeometric distribution  

• Both rings are checked for defects till depth of 4 
mm beneath the raceways is reached 

• VHN must exceed 550 

• Residual magnetism not exceeding 0.5 milli Tesla 



Quality Controls : CTRB - 
 • Axle box housing bore diameters [(F8) Lower Control 

Arm] = ranging from 230.122 mm to 230.050 mm only 

•  Axle box housing bore diameters [(F8) Upper Control 
Arm] = ranging from 230.150 mm to 230.050 mm only 

• Journal diameters {p6} = ranging from 130.068 mm to 
130.043 mm strictly ensured by IR 

• Allowable mean roller diameter difference/CTRB = 
0.003 mm 

• Tapered Roller length tolerances/CTRB = [from (+0.102) 
mm to (-0.254) mm] 

• Cup, Cone + roller hardness = {from 57 to 66} HRC 

• Allowable Hardness variation/CTRB = 4 HRC  

• Case hardened steel rollers hardness by HV 30 

 

 



CTRB warranty : 

    Earlier of the following clauses - 

• 48 months following supply 

• 36 months following commissioning 

• Later guarantee for improving terms 

 



CTRB Overhauling : LHB - 

• Training by firm at nominated 
Workshops on CTRB overhauling + 
reconditioning 

• TXR’s CTRB troubleshooting 
pamphlet 

• 5 Officers’/Supervisors’ Trg./WS 

• 10 Artisans’/Subordinates’ Trg./WS 



CASNUB Bogie CTRB : Components - 



AP Bearing series : TIMKEN - 



TBU : TIMKEN – structural details . 

 



Motor Suspensions 



Basic MSU Design 



TIMKEN TBU Sectional Drawing 



TIMKEN TBU Section Development 



TIMKEN AP TBU 

 



TBU : TIMKEN - AAR 



TIMKEN TBU 



TIMKEN TBU 



TIMKEN CTRB component functions 

 



TIMKEN TBU Cup & Cone 



Cage Separator 

 



TIMKEN TBU 



CASNUB Bearing adapters, Axle End 
Capscrew & Locking 



Seal comparisons : TIMKEN TBU - 



CASNUB No Field Lubrications CTRB: 
Components- 



CASNUB CTRB : Bearing Seat -  



CASNUB CTRB 



CASNUB CTRB journal groove’s radial 
depth permitted = 0.05 mm. 



CASNUB CTRB journal’s axial upset 
height permitted = 0.080 mm. 



CASNUB CTRB: AAR/UIC Inspection 
Clauses- Wagon Journals. 



CASNUB CTRB Seat location gauges 



CASNUB CTRB Journal seat 
inspections: Gage = Gauge. 



CASNUB CTRB journal fillet radius 
inspections 



CASNUB CTRB: Mounting & 
Dismounting– Pressure is Force only. 



CASNUB CTRB: Workshop Inspections- 



CASNUB CTRB : Dial gauges - 



CASNUB CTRB : Extracting Tooling - 



CASNUB CTRB : Adapter Inspection - 



CASNUB CTRB : Dial Gauging - 



CASNUB CTRB : Arc protections - 



CASNUB CTRB : Adapter Grooves - 



CASNUB CTRB : Adapter thrusts - 



CASNUB CTRB : Damaged Cups - 



CASNUB CTRB : Loose backing rings - 



CASNUB CTRB: Hot axle temperatures– 
90 degrees Celsius {limiting value}. 



Hydrodynamic lubrications : Thickened 
wedgefilm – Spinning shafts 

• Squeeze film lubrications : 
Reciprocation – Piston Rings & 
Cylinder liner. 

• Stribeck Curve : Sommerfield – 
Petroff {Concentric long fast 
journals} & McKee’s equations. 

 

 



Hydrodynamic lubrications : Plummer 
Blocks – Plain Journals & Thrust Pads. 



Antifriction Bearings : 
Elastohydrodynamic lubrications - 



Ball Bearing Unit : Details - 



Antifriction Bearing Units : Details - 

 



Rolling Contacts 



Rolling Contacts 



3 basic lubrications 



Antifriction bearings 



Endplay : TBU - 



Preload – Angular contact tapered 
roller bearing : 



TBU : Loadings - 



L-10 bearing life : 

 



Grease contaminations 



Elastohydrodynamic lubrications 



TBU : Seals - Rings 

 



Rolling element 



Boundary lubrication 

 



Fluid films 



Hydrodynmic = Hydrodynamic 

 



“Hydrostatic” lubrication 



Hydrodynamic lubrication 

 



Stribeck curve 



CONCLUDED : THANKS - 


