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1. Goals for the student 

For this ProjectX, the student must properly understand the systems and parts of a bogie and 

how they work. 

Namely, he/she must exchange the primary suspension due to a scheduled task of a preventive 

maintenance plan or a repair of a defective spring or damper. 

1. Springs: 

In the case of a defective spring, the diagnosis comes from the observation of the train 

unit. On straight tracks it appears to be slightly inclined on the left (or right) front side. 

In addition, it presents a lateral displacement of the axle box corresponding to that 

side. This displacement occurs with respect to the bogie frame, not supporting the yaw 

well when passing through the changes of track. 

2. Dampers: 

Visual inspection of dampers will detect a defect on 3 possible areas: fastening, leakage 

or silentblocks 

If a malfunction or defect is detected, the student must first characterize the failure, 

undoubtedly identifying the part and element that has failed. Then he will consult in the 

maintenance record the last actions regarding the element and checking compliance with 

maintenance cycles. 

Once these points have been clarified, we will go to the maintenance plan, in its different 

sections, such as the index of parts to visit, the description of operations and the corresponding 

technical standards, where to find the reference of the tools, the spare parts, tightening 

torque, and detailed procedures, such as schemes and blueprints. As a result he/she must 

establish an appropriate sequence for the exchange. 
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2. Step-by-step plan for the actions – Checklist 

STEP 1. INITIAL CHECKS. 

Observation of the malfunction (described in “Goals for the student”) and visual 

inspection of springs and dampers. 
 

Visual inspection1 of the whole primary suspension unit, ensuring that all parts are 

present and in good condition: 
 

1. Visually inspect the condition of 

a. the springs looking for cracks, fissures or permanent deformities. 

b. the fastening: castellated nut and cotter pin remain intact. 

2. Visually inspect the condition of the dampers 

a. Check the fastening of the dampers: 

i. A small paint mark has been applied (witness mark) on all 

fasteners of the primary suspension, once tightened. As long 

as this mark is intact, it can be ensured the joint remains 

perfectly tight. 
 

Figure. witness mark (torque seal) example. 
 

b. Check Silentblocks 

i. Silentblocks should be replaced when the rubber develops a 

cut or a split. If the silentblock has only developed small cracks 

on the surface of the rubber, no action is necessary. 

ii. If the rubber is deteriorated or the pin is loose, the damper 

must be replaced (see following pictures as a reference). 

iii. While inspecting the silentblocks, it is a good practise to 

examine the welds between the silentblock eye and the 

damper body. The welds should show no evidence of cracking 

or deterioration. 
 
 

1 This inspection is carried out with the complete vehicle on an inspection pit. 
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Figure. Damaged silentblock examples. 
 

c. Check for leakage (red fluid): 

i. Sometimes new dampers can appear to show a little oil loss 

during the first service period and as a result are suspected of 

leakage. However, in almost all cases this is assembly lube 

which has nothing to do with oil leakage. 

ii. Assembly oils are yellow or black in colour, and can be easily 

distinguished from the red hydraulic damping fluid. When the 

damper is new, the assembly lube may cause a slightly moist 

rod or body. If this occurs, simply wipe off the excess oil and 

return the damper to service. If a new damper has red oil 

droplets, the damper should not be installed but returned 

under warranty. 

iii. The following criteria can be used during the execution of the 

visual inspection of the dampers. 
 
 
 

Visual appearance Action Picture 

Dirt: 

Normal contamination caused by the operating 
environment of the dampers is harmless. 

 

If a damper has a damp film over the whole body 
(including the dust cover), it is very probable that 
this is the result of an outside source of oil or dirt. 

 

In this case the damper can remain in service. 

None 
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Sweating: 

For a long service life, it is necessary for the rod oil 
seal to remain lubricated. The continuous inward 
and outward movement of the piston rod may cause 
oil 'sweat' from the rod oil seal. 

 

This loss of oil can be recognized by the outside of 
the damper being slightly moist and dirty. However, 
there are no droplets of oil clinging to the damper. 

 

A slight oil sweating will not affect the damping force 
and this damper may remain in service. 

None 
 

 

 
Oil drops: 

A strong oil leakage becomes apparent by a damp 
surface, which usually covers a large part of the 
reservoir tube. 

 

Isolated oil drop formation is possible. 
 

When wiping the damper with a paper cloth, clear 
oil stains are visible. 

Replace 
 

 

 
 

Note 1: Use a mirror to examine the most difficult areas. 
 

Note 2: The service environment exposes dampers (6) to dirt and oil from outside 

sources. Road dirt accumulation covering the entire outer surface of the damper is 

normal and will not have adverse effects on the damper’s performance. 
 

Check Last/scheduled maintenance actions on the element. 
 

1. Check recent exchange of parts to identify early failure related to the exchange 

process itself. If so, leave a report at the quality assurance form. 

2. Check scheduled actions for primary suspension parts maintenance. See 

Annex 1 
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STEP 2. DISASSEMBLING THE PRIMARY SUSPENSION. 

1.- Release the frame from primary suspension 
The following steps must be repeated 4 times, one for each primary suspension. 

 

 

1.1.- Damper of primary suspension 
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1.2.- Axle box attachment 
 

1.3.- Spring castellated nut 
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1.1.- Loose Primary damper anchor bolts (4) 
 

 

Imp. Note: damper must be sent for inspection if red fluid is present 
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1.2.- Loose Axle box 

1.2.1.- Unfasten front and back vertical anchor bolts (4) 
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1.3.- Unscrew spring castellated nut 

1.3.1.- Straighten the ends of the cotter pin and remove it 

 

1.3.2.- Unscrew castellated nut 
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2.- Stabilize primary suspension and Raise the frame 

2.1.- Stabilize axle-suspension unit 

2.2.1.- Place wooden blocks to avoid the spin of the axle-wheel-suspension unit 
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2.2.- Rise the frame 

2.2.1.- Locate the pin bore raising points 
 

 

 

2.2.2.- Insert the drawbar pins with the carabiner attached to the lifting chain 
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2.2.3.- Lift the Frame and put it on a transport trolley 
 

Final set up 
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3.- Dismantle coil springs from primary suspension 
 

 

 
3.1.- Remove top rubber and (or) centering disk 

(Must be sent for inspection) 

3.2.- Take internal and externa spring out 

(Must be sent for inspection) 

3.3.- Remove bottom Bump stop, Shim or Centering disk 

(Must be sent for inspection) 

3.4.- Select inspected/new elements for replacement 
 

Imp. Note: the use of a portable hydraulic crane is advised to lift and 

transfer heavy loads 
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STEP 3. ASSEMBLING THE PRIMARY SUSPENSION. 

1.- Damper - Change Silentblocks 

In case of damage or a programmed maintenance task. The starting point of this 

procedure is the damper removed from the bogie. 

1.1.- REMOVAL 
 

All the attachments located in the housing of the damper must be removed. If these 

attachments are locked by means of a press fitting, they can only be removed or 

assembled by means of a removal tool (A) and a press. 

1.2.- REINSTALLATION 
 

During assembly of new silentblocks apply grease to the attachment and the housing 

before pressing it in. This will prevent damage to the metal parts. 

4.2.1.- Place the housing of the damper on a suitable support tool (B). 
 

2. Place the depth restrictor tool (C) on the housing of the damper and use the pressing 

tool (D) to press the silentblock carefully inside the housing of the damper. 

Imp. note: The silentblock will be fitted symmetrically in the eye. 
 
 

 

Figure. Silentblock change 
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2.- Reassemble the frame 

2.1.- Select inspected/new elements for replacement 
 

2.2.- Apply Protection against Corrosion: Fixing Agents For Steel/Stainless Steel 
 

2.2.1 (A) SURFACES 
 

The surfaces must be free of paint, dust, etc., and one of the following products shall 

be applied: Antiseize 907 (Kraft), Molycote Cu-7439 Plus (Dow Corning), Loctite Heavy 

Duty Antiseize 767 (Henkel). 

2.2.2 (B) SCREWS, NUTS OR BOLTS 
 

Before assembly, one of the following products shall be applied to nuts, bolts and 

screws: Antiseize 907 (Kraft), Molycote Cu-7439 Plus (Dow Corning), Loctite Heavy Duty 

Antiseize 767 (Henkel). 

2.2.3 (C) SCREW HEAD, NUT OR BOLT 
 

After securing, Rust Keeper 924 (Brugarolas) (C4) shall be applied to the screw head, 

nut or bolt. 
 
 

 

Figure. Fixing agents for steel/stainless steel 
 

2.3.- Reverse order (Step 2: points 3 to 1) to mount primary coil springs and damper 
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Imp. note: A torque wrench or a pneumatic impact wrench to provide the tightening torque is 

required (see Annex 2). If a impact wrench is been used, a procedure to control the torque2 is 

required (i.e. Torque Sticks, Dynamic Torque Limiters, adjusting air pressure or speed…) 

Imp. note 2: Remember to secure back castellated nut against loosening 

Imp. note 3: On completion of assembly, mark the fastening elements with a paint mark 

(witness mark) which serves as a reference for later visual inspections. 

 

 
3.- Record of operations. 

Finally, each of the operations carried out will be completed in the vehicle maintenance record, 

where the traceability of the people responsible for the tasks and the spare parts used remain 

logged for quality assurance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 https://topcordlesstools.com/blog/adjust-torque-on-cordless-impact-wrench/ 
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3. Flowchart for each stage 

STEP 1. INITIAL CHECKS. 
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STEP 2. DISASSEMBLING THE PRIMARY SUSPENSION. 
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STEP 3. ASSEMBLING THE PRIMARY SUSPENSION. 
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4. Scenery definition, relating scenario with flowchart 

The ambit of the Project is a workshop with a workbench, a rail system to guide the bogie and 

tools to handle voluminous heavy parts. exchange of parts is required, therefore allocated 

spaces on a warehose to stock both damaged and new pieces is required. 

There must be a tool panel where tools are displayed. and a vehicle maintenance record with 

the maintenance plan and the tightening torques depending on the metrics of the threaded 

bolt. 
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5. Validation of transition requisites between states. 
 
 
 

 
 

6. List of tools, materials and equipment 
 

TOOLS/EQUIPMENT 

A mirror and a flashlight for the visual inspection. 

Load handling 

Description Reference 

portable hydraulic crane Commercial 

heavy load overhead crane Commercial 
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Transport trolley Custom built 

Draw bar pins Commercial 

Lifting chain Commercial 

Wooden blocks Custom built 

 
 

Fastening 
 

Description Reference 

Torque wrench Commercial 

Pneumatic impact Wrench Commercial 

Torque sticks Commercial 

Cotter pin pliers Commercial 

 

Damper - Change Silentblocks 
 

Description Reference 

Removal tool Commercial 

Support tool Commercial 

Restrictor tool Commercial 

Pressing tool Commercial 

 

CONSUMABLES 
 

Description Reference 

Anticorrosive Krafft: Antiseize 907 
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Anticorrosive Dow Corning: Molycote Cu-7439 Plus 

Anticorrosive Henkel: Loctite Heavy Duty Antiseize 767 

Anticorrosive Brugarolas: Rust Keeper 924 

Grease Commercial 

Silentblocks 
 

Marking paint Commercial 

Cotter pin Commercial 
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Annex 1: Maintenance plan 
 
 
 
 

Maintenance Frequencies 

    

 
Frequency 

tolerance 

range 

IS 15 days ± 2 days 

P0 14.000 km ± 10 % 

P1 70.000 km ± 10 % 

P2 280.000 km ± 10 % 

P3 560.000 km ± 10 % 

 

 

Example of Bogie related tasks 

 
Instruction IS P0 P1 P2 P3 Notes 

Bogie-Inspect Visually ✓      

Bogie-Clean   ✓    

Bogie-Check Fasteners   ✓    

Axle Bridge-Check Distance between Wheels   ✓    

 
 
 
Wheels-Check Geometry 

  

✓ 

   This task can be removed 

in the future based on the 

experience and the wheel 

life management program. 

Axle Bridge-Check Fasteners  ✓     

Speed Sensor-Inspect Visually  ✓     

 
 

 
Wheels-Reprofile 

  

✓ 

   3xP0. Frequency can be 

adjusted based on the 

results of the wheel life 

management program 

 
 
 
 

Sub-Set Assembly Brake-Sensor Disc-General 

Service 

   
 
 

✓ 

  4xP1 (4 years) This 

frecuency can be 

increased to 6 years 

depending on the state of 

the bearings of the first 

units. 

Wheel Bearing-Change Grease and Check 

Bearing 

    
✓ 

 

Axle Bridge-Overhaul   ✓   6xP1 

 
 

Earthing Device-Check Ring Brush and 

Contact Disc State 

    

✓ 

 3xP1 This frequency can 

be reduced in the future 

depending on the sampling 

results. 
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Wheel Bearing-Inspect Grease    ✓  6xP1 

Brake Discs-Inspect Visually ✓     2xIS 

Brake Discs-Check Condition   ✓    

Brake Discs-Overhaul    ✓   

Axle Bridge-Check Electrical Resistance 

between Wheels 

  
✓ 

   

Wheel Bearing-Change     ✓ 2xP3 

Primary Suspension-Check Height  ✓     

Primary Suspension-Change     ✓  

Motor Bogie Frame-Verification of Dimensions 

and Welding 

    
✓ 

 
2xP3 

Trailer Bogie Frame-Verification of Dimensions 

and Welding 

    
✓ 

 
2xP3 

Lateral Stop-Check Wear   ✓    

Rotation Stop-Check Wear   ✓    

Vertical Stop and Elastic Bases-Change     ✓  

Transversal Damper-Change     ✓ 2xP3 

Vertical Damper-Change     ✓ 2xP3 

Spring-Change     ✓ 2xP3 

 
Lateral Stop-Change 

    
✓ 

P3 or eight years 

whichever comes first. 

 
Rotation Stop-Change 

    
✓ 

P3 or eight years 

whichever comes first. 

 
Drag Link-Change Elastic Joints 

    
✓ 

P3 or eight years 

whichever comes first. 

 
Damper-Change Silentblocks 

    
✓ 

P3 or eight years 

whichever comes first. 

Sanding System-Examine and Check Air 

Tightness 

 
✓ 

    

Sanding System-Check Operation ✓      

Sanding System-Overhaul     ✓  

Sanding System-Check Operation of Heated 

Nozzles 

  
✓ 

   
Before winterization 

Sanding System-Replace Flexible Hoses     ✓  

Wheel Flange Lubrication System-Check 

Operation 

 
✓ 

    

Wheel Flange Lubrication System-Check Oil 

Level 
✓ 

     
2xIS 

Wheel Flange Lubrication System-Clean Spray 

Nozzles 

 
✓ 

    

Wheel Flange Lubrication System-Clean 

Compact Unit 

    
✓ 

 

Wheel Flange Lubrication System-Clean 

Piping 

   
✓ 

  

Wheel Flange Lubrication System-Change 

Metering Pump 

    
✓ 

 
2xP3 

Wheel Flange Lubrication System-Change 

Solenoid Valve 

    
✓ 

 
2xP3 



2021_VR_ProjectX_Primary suspension exchange 30 of 32 

 

 

 

Motor-Gearbox Coupling-Check Condition   ✓   3xP1 

 
 
 

Gearbox-Wheel Coupling-Check Condition and 

Replace Grease 

    

 
✓ 

 Grease analysis realized in 

a specialised laboratory. 

Grease change final 

frequency according to the 

obtained results. 

 
 
 
Gearbox-Oil Change after Commissioning 

 

✓ 

    2xIS (1 month). 1 month 

after commissioning or 

major overhaul (maximum 

after 8300 km). 

 
 
 
 
 
Reducer-Examine Oil 

 
 

✓ 

    4xIS (2 months) During the 

first and second year after 

commissioning, oil of the 

gearboxes of the first train 

has to be examined every 

2 months or 16.600 km. 

Reducer-Check Oil Level ✓     2xIS 

Gearbox-Verifying Contact between the Gear 

Teeth 

   
✓ 

 P2 or 3 years, whichever 

comes first. 

Reducer-General Service     ✓ 2xP3 

 

 
Reducer-Replace Oil 

   
✓ 

  2xP1 Frequency can be 

adjusted based on the 

results of the oil analysis. 

Gearbox-Partial Revision     ✓  

Electrical Installation-Check Tightness of 

Electrical Boxes and Flexible Hoses 

  
✓ 

   

Earthing Installation-Grease Electrical 

Connections 

    
✓ 

 

 
Earthing Installation-Change 

    
✓ 

2xP3 Condition based 

maintenenace 
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Annex 2: Tightening Torque 
 

 
 

NOMINAL 
DIAMETER 

 
 

PITCH 

8.8 9.8 10.9 12.9 

 
Rm: 800 N/mm2 

Re: 640 N/mm2 

 
Rm: 900 N/mm2 

Re: 720 N/mm2 

 
Rm: 1000 N/mm2 

Re: 940 N/mm2 

 

Rm: 1200 N/mm2 

Re: 1140 N/mm2 

Cs 
Nm 

F MAX 
N 

Cs 
Nm 

F MAX 
N 

Cs 
Nm 

F MAX 
N 

Cs 
Nm 

F MAX 
N 

M-6 1 9.7 8302 11 9028 14.3 12194 16.7 14269 

M-8 1.25 24.5 15242 27.5 17142 35.9 22388 42 26198 

M-10 1.5 48.4 24275 55 27307 71 35655 83 41724 

M-12 1.75 84 35401 94 39827 123 51995 144 60845 

M-14 2 133 48618 150 54559 196 71408 229 83563 

M-16 2 209 66955 235 75408 307 98340 359 115079 

M-18 2.5 286 81330 322 91342 420 119454 492 130787 

M-20 2.5 406 104617 457 117732 596 153657 698 179811 

M-22 2.5 588 130830 628 147034 820 192157 960 224865 

M-24 3 699 150649 787 169593 1027 221266 1202 258928 

M-27 3 1038 198491 1168 223135 1524 291534 1784 341157 

M-30 3.5 1408 241163 1585 271380 2069 354209 2421 414500 

M-33 3.5 1914 300819 2153 338496 2811 441828 3290 517033 

M-36 4 2456 352873 2763 396991 3607 518282 4221 606501 

M-39 4 3191 424342 3590 477373 4686 623253 5484 729339 

M-42 4.5 3931 485435 4422 546114 5773 712983 6756 834342 

M-45 4.5 4925 568953 5541 640072 7234 835650 8465 977888 

M-48 5 5948 639716 6691 719680 8736 939582 10222 1099511 

M-52 5 7661 767757 8618 863727 11251 1127644 13166 1319583 

M-56 5.5 9543 886385 10735 997184 14016 1301879 16401 1523475 

M-60 5.5 11847 1035376 13328 1164798 17400 1520709 20362 1779553 

M-64 6 14259 1171213 16041 1317615 20943 1720220 24508 2013023 

M-68 6 17253 1342550 17792 1384505 25341 1971871 29655 2307509 

M-72 6 20647 1525833 21293 1573516 30326 2241968 35488 2622526 

M-76 6 24446 1720483 25210 1774249 35905 2526960 42016 2957081 

M-80 6 28693 1927082 29589 1987303 42143 2830401 49316 3312171 

M-85 6 27736 2200856 28603 2269632 40737 3232507 47672 3782721 

M-90 6 41563 2403708 42862 2571637 61046 3662634 71437 4286061 
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