




A bogie or truck is a wheeled wagon or trolley. In 

mechanics terms, a bogie is a chassis or framework carrying 

wheels, attached to a vehicle, thus serving as a modular 

subassembly of wheels and axles.  



 Bogies in locomotive are provided to permit long length of 

locomotive body to negotiate the curves. 

 A small length of bogie is desirable. The length of bogie is 

decided by the distance between the centre of extreme 

wheels of a bogie is known as bogie wheel base.  



 To transfer weight of loco body and other equipment to the 

rails. 

 To support the traction motors  and enable them to transfer 

power to wheels. 

 It provides guidance to wheel sets. 

 To facilitate necessary rotation with respect to body while 

negotiating curves. 

 To transmit tractive and braking forces to the drawbar. In 

doing so the weight transfer be kept to minimum. 



• To control and reduce vibrations imposed by track 

irregularities within limits of comfort safety. 

• To control and reduce the forces on the track. This is 

important for reducing track maintenance and controlling 

wheel wear. 

• To support loco suspension and brake rigging. 

To Provide Good Ride and Stability 



1900 1900 

Wheel base = 3800 mm 

 The distance between the centre of extreme wheels of a bogie 

is known as bogie wheel base. 

 Bogie wheel base shall be well proportioned to permit the 

bogie negotiating the curve and also prevent tipping and 

jerking.  



• No. of axles  

Bogies are classified based on  

 The type of axle drive and no. of axles in a bogie is also 

called the wheel arrangement. 

• Type of axle drive  



Co 
Three axles per 

bogie, Axles 

independently 

driven by 

individual motor 

• Wheel arrangement of the locomotive is designated as:  

 B-B, Bo-Bo or Co-Co 

B 
Two axles per 

bogie, Axles 

mechanically 

coupled and 

driven by one 

motor 

Wheel arrangements are classified as  

Bo 
Two axles per 

bogie, Axles 

independently 

driven by 

individual motor 



 B – B :   WAG1-WAG4 

 Bo – Bo :   WAP/5 

 Co-Co    :  WAM/4, WAP/1, WAP/4, WAP/7,  

     WAG/5,WAG/6C,WAG/7,WAG/9,   

     WCAM/2, WCAM/3, WCAG/1,WCM/6 

Bo-Bo-Bo     : WAG/6A, WAG/6B  

 Different type of wheel arrangement is available on 

existing fleet of Indian Railway Locomotives are as 

under:  



 Arrangement of transmitting torque produced by traction 

motor to axle/wheel is known as drive. 

 Present fleet of electric locomotives on Indian Railways are 

having DIRECT DRIVE (single reduction gearing):  

     

• WAM4, WAG5, WAG6C,      

• WAG7, WAG9, WCAM1-3,   

• WCAG-1,WAP1-4, WAP-5, 

 



 In this type of drive, pinion mounted on traction motor 

shaft, directly drives the main-gear, which mounted on the 

axle, torque from motor pinion is transmitted through the 

main gear. 



DIRECT DRIVE 

(single reduction gearing) 

Traction Motor 

Pinion 

Main Gear 

Gear Case Assembly 



 CO-CO 

TRIMOUNT 

BOGIE 

 FLEXICOIL BOGIE 

 HIGH 

ADHESION 

BOGIE 



• Majority of the locomotives in Indian Railways is provided 

with this type of bogie. The bogie consists of single piece 

cast steel bogie frame carrying the centre pivot in the cross 

member located towards the end of the locomotive. 

 CO-CO TRIMOUNT BOGIE 

• Centre pivot carries 60% of 

vertical load, receives and 

transmits tractive and braking 

forces. The other 40% of the 

vertical load is taken by the 

side bearers.  



Co-Co Trimount Bogie  



 The bogie frame is supported by four sets of double 

equalizers extending from the end axles to the centre axle. 



 Full equalization is obtained by suitably positioning the 

springs and controlling their working height. 

Equalizing Beam  Long End  Equalizing Beam Short End  



 The weight of the locomotive body is transferred to the 

bogie at centre pivot and two side (load) bearers to form a 

three point support. This type of bogie is known as 

trimount bogie. 

Side Bearers Center Pivot 



 The wheel base of trimount bogie is relatively small. The 

necessity for supporting two motors from one transon and 

holding the overall length of bogie to minimum results in 

unequal wheel spacing.  



 4 groups of helical coil springs  on primary suspension & 4 

snubbers. No secondary suspension. 

Helical Coil Springs  



 Carries a centre pivot in the cross member. Central pivot 

carries 60% of vertical load, receives and transmits 

tractive and braking forces,                 

Centre Pivot 

Housing 



 Each bogie has two side bearers. Side bearers carry   40% 

of the vertical load (2 nos each 20%). The side bearers do 

not receive or transmit tractive and braking forces.  

Side Bearer 

Housing 



SIDE BEARERS 

TM TM TM 

CENTER PIVOT 

Co-Co Trimount Bogie  



WAM-4 (Co-Co Trimount Bogie ) 



 It is seen from the oscillation trials that the speed potential 

of Co-Co trimount bogie is limited because of single stage 

suspension and absence of lateral flexibility. Flexi-coil 

bogies have been developed for superior riding qualities 

compared to Co-Co trimount bogies. 

 FLEXICOIL BOGIE 



 In flexi coil design, the bogie bolster (on which the body 

rests) is resting on heavy coil springs and floats 

independent of the bogie frame. 

WAP-1 (Mark-1 Flexicoil Bogie ) 



 The bolster springs provide vertical cushioning and also flex 

laterally, permitting lateral movements of the bolster. The fully 

floating frame eliminates the need of equaliser bar. 

 This bogie is fabricated and has both primary and secondary 

suspension of helical spring. 

 To provide damping in vertical and transverse mode two 

friction dampers are provided between the bolster and the bogie 

frame (in secondary suspension). 

 These bogies known as MARK-I and provided in WAP1 

locomotives . These are having only 2 friction dampers in 

secondary suspension. 



WAP-1(Helical Springs on Primary & Secondary Suspension) 



WAP-1( Bolster On Bogie Frame) 
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Flexicoil Bogie  



1. BOGIE FRAME 

2. BOLSTER 

3. CENTRE PIVOT 

4. PRIMARY SUSPENSION 

5. SECONDARY SUSPENSION 

6. FRICTION DAMPER 

7. TRACTION MOTOR 

8. GEAR CASE    

9.  NOSE SUSPENSION  

10.  BRAKE RIGGING 

11. BRAKE CYLINDER 

12. LIFTING LINK 

 



For achieving higher speed, the flexicoil bogies are further 

modified and provided with: 

• 4 vertical hydraulic dampers in the secondary suspension and 

• 6 friction dampers in primary suspension in each bogie (2 per 

axle). 

• 2 hydraulic dampers per bogie is fitted laterally between the 

body and bogie frame to provide damping in the transverse 

mode. 

• These “Mark-II” high speed bogie are provided in WAP1, WAP3 

& WAP4 locomotives with high riding index. 

 Modified High Speed Flexicoil Bogie 

(Mark-II) 



 This is a 3 axle type bolster less bogie with two stage 

suspension, floating pivot and unidirectional 

arrangement of axle hung nose suspended traction 

motor.  

 HIGH ADHESION BOGIE (WAG-7) 



 Bogie frame is of straight and fabricated box type 

construction with three transoms to carry unidirectional 

nose suspension. This fabricated bogie are provided on 

WAG6C, WAG7 & WCAM3 locomotives. 



Fabricated Bogie Of WCAM-3 



Fabricated Bogie Of WAG-7 
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1.   BOGIE FRAME ARRGT. 

2.   NOSE SUSPENSION  ARRGT  

3.   WHEEL, AXLE BOX ASSLY 

4.   SUSPENSION ARRGT. 

5.   GEAR CASE ASSLY.  

6.   TRACTION MOTOR. 

7.   GEAR 

8.   BRAKE GREA ARRGT. 

9.   SANDING GEAR ARRGT. 

10.  LIFTING ARRGT. 

11.  SIDE STOP ARRGT. 

Wheel base 3800 mm (1900 + 1900) where as in Co-Co 3810 mm (1702 + 2108) 

General Arrangement Of High Adhesion Bogie 



•1.   BOGIE FRAME ARRGT. 

•2.   NOSE SUSPENSION  ARRGT  

•3.   WHEEL, AXLE BOX ASSLY 

•4.   SUSPENSION ARRGT. 

•5.   GEAR CASE ASSLY.  

•6.   TRACTION MOTOR.. 

•7.   GEAR 

•8.   BRAKE GREA ARRGT. 

•9.   SANDING GEAR ARRGT. 

•10.  LIFTING ARRGT. 

•11.  SIDE STOP ARRGT. 
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General Arrangement Of High Adhesion Bogie 



 The locomotive body weight is supported on bogie frame 

through four rubber side bearer directly mounted on bogie 

side beams. (Secondary suspension) 

 Shim have been provided below outer side bearer to distribute 

load on side bearers in a 60 : 40 ratio, 60% of the load being 

supported on side bearers adjusted to prevent to center pivot 

and 40% of the load at remaining two side bearers. 

SHIM 



Rubber Side Bearer 

Assembly 



• Center pivot does not take any vertical load and is used 

only for transfer of traction and braking forces. 

Center Pivot fitted on loco body 

Center Pivot Housing 





 The bogie frame in turn is supported on axle through helical 

spring mounted on equilser beam. 

 The equilising mechanism consists of equilsers hung directly 

on end axle boxes and supported on middle axle box through 

a link and compensating beam. 

 The equilising mechanism enables achievement of equal axle 

loads on uneven track and reduces weight transfer at start. 



Equilising 

Beam 

Compensating 

Beam 



 Primary suspension with the help of  helical springs and oil 

dampers. 

Helical Spring 

Oil 

Damper 



 Lateral oil damper is provided between body & bogie. 

Lateral oil damper 



 Bogie frame   

 Wheels  

 Axles 

 Axles boxes  

 Springs 

 Friction dampers/Snubbers.  

 Supports for traction motors  

 Centre pivots/Side bearer 

 Supports for brake rigging and brake cylinder 





 A wheel set is the wheel-axle assembly along with 

bull gear. 



 Each Co-Co bogie has three wheel sets along with 

six axle boxes mounted in pedestal cast integral with 

the bogie frame. 







 Wheel diameter (new): 1097mm 

 Wheel diameter (condemning): 1016mm 

(WAP-1/4, WAG-5/7) 



 Wheels on the same axle 0.5 mm 

Wheels on same bogie 2.0 mm 

Wheels between two bogies under the same 

coach 
15.0 mm 



S.No. 
Type of 

loco 

Dia  service limit Flange 

Same axle 
 Axle of 

same bogie 

Between 

the bogie 
Max. Min. 

1 
WAP- 1 

WAP-4 
1.5 5 20 32 29.5 

2 WAG-5 2.5 8 25 32 29 

3 WAG-7 2.5 8 25 32 29 



S.No. Type of loco Root Wear Line gauge 

new 

Line gauge service 

limit 

1 WAP- 1 

WAP-4 

4 1596± 0.5 1596 + 3 

   &-.5 

2 WAG-5 6 1596± 0.5 1596 + 3 

   &-.5 

3 WAG-7 6 1596± 0.5 1596 + 3 

   &-.5 
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Wheel Set Of WAG7 Loco With Roller Bearing 

1. Wheel, Axle, Axlebox 

ARRGT 

2. Wheel 

3. Axle Box (Centre) 

4. Axle Box (End) 

5. Axle coller 

8.   Tube 

10. Oil hole plug 

11. End cover 

12. Bearing housing 

13. Adjusting washer 

14. Bearing (Road Wheel End) 

15. Bearing (Gear wheel end)   

16. End cover (Gear 

wheel end) 

17.-19.   Screw 

20. Abutment 

21.    Enclosure 

22.-23.   Gear pinion 



Wheel Set Of WAP4 Loco With Roller Bearing 
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22 m.m 

37.5 m.m 

31.5 m.m 

NEW    - 37.5 m.m 

COND.- 31.5 m.m 

ROOT  WEAR 



13 m.m 

32 m.m 

29 m.m 

NEW    - 32 m.m 

COND.- 29 m.m 

FLANGE  WEAR 



29.5 m.m 

6.5 m.m 

50 m.m 

63.5 m.m 

Cond.-6.5 m.m 

Flat Tyre cond.-50.m.m long 

TREAD  WEAR 



6 m.m 

COND.- 6.0 m.m 

PROUD METAL 



Pit Wheel Lathe 



Wheel Defects 



 Wheel wear depends on:-   

a.  Type of track on which vehicle travels weather 

straight ,curve or no. of joints 

b. Suspension of vehicle weather primary and 

secondary. 

c.  Material specified. 

d.  No. of Braking on vehicle as per Traffic control. 

e.  Operating system by loco pilot. 



 When a part of circle surface of wheel tyre become 

flat. This reduces life of wheel and cause loco to be 

out of use for considerable amount of time. 

 Or when over braking force on wheel exceed the 

adhesion limit between wheel and rail. Then the 

wheel covers the distance without rotating. This 

phenomenon is called the skidding of wheel. As a 

respect of wheel skid there would be flat on the 

wheel. 

Wheel Skidding   



The following sign will be observed when ever wheel 

skidding occurs.  

1.  There will be humming noise. 

2.  During night sparking will be noticed and a contact 

surface of wheel tyre at the flat will be hotter than other 

portion. 

3.  Smell of burning as iron is hot. 

4.  There will be flat mark on the wheel. 

5.  There will be also dragging movement on the rail, 

indicating wheel skidding.  



1.  Brake block not fitted properly in its shoe. 

2.  During run of train if brake applied by SA-9 (only on 

locomotive).  

3.  If proportional  brake on loco is more or faster during 

run. 

4. If Brake pipe and feed pipe connection are reverse. 

5.  If the position of change over switches three way cock 

of C3W valve proportionate valve is not according type 

of service. 



6.  If the hand brake is applied fully or partial.  

7.  When MPJ direction is reversed during run & taking 

notch. 

8. If the Application of brake is not synchronizing by the 

loco pilot of banking engine & train engine. 

9.  While working in light engine varying one of the 

bogie brake is isolated, if no attention is given to the 

brake and the speed. 

10.  When proper driving techniques are not followed by 

the crew.      



1.  Avoiding brake block riding, it should be on correct 

portion of tread and should not rest on root. 

2.  Checking of brake shoe holder, condition of its pin – 

bushes. 

3.  Condition of palm-pul rod adjustment. 

4. Never apply SA-9 brake while on run with Load. 

Apply SA-9 only, when the train has stopped or on 

halts is required. 



5.  Ensure change over switch of C3W or 3 Way cock 

of synchronizing valve each kept in correct position 

according to type of load. 

6. Do carry out continuity test in air brake load and 

ensure application of brake in the train by A-9. 

7. Ensure the loco hand brake is fully released. 

8.  Do not reverse the direction of MPJ in running 

condition. 

9.  LP of banking engine and train engine should 

maintain proper signal code for both Train & 

Braking engine. 



10.  Follow the proper driving techniques. 

11.  Make use of DBR 

12.  Ensure distance between wheel & brake block is 

proper.  



 It is a housing which covers the main bull gear and 

pinion of the traction motor and protects them from 

foreign material like dust, stones, water etc. 

Gear Case 

 It also holds lubricating 

oil for the relative 

motion between the bull 

gear and the pinion.  



 It has two halves and at joints woolen wicks pad 

are provided to avoid oil leakage.  





 In locomotives, axle box provides the connection 

between wheel set and bogie frame. 

 It also transmits vertical and horizontal loads between 

loco body and wheel set.  



 These are equipped with roller bearings. The advantage 

of  using roller bearings in the axle box is significant 

reduction in friction. This is particularly great at starting 

and low speed operations of the loco. With low  tractive 

effort required at startup, locomotive can pull heavier 

train loads and operate at higher speeds. Roller bearing 

axle boxes require little maintenance. 



 Axle box housing can have either an open or a closed 

horns. These horns are generally of sliding type and are 

subjected to wear. Wear surface are provided with 

manganese steel liners for longer use. The gap between 

axle box liners and bogie frame liners is maintained 

within specified limits, for optimum behavior of the 

locomotive at curves and also for reduced rail & wheel 

wear. 



 Housing is made from steel casting 

and precision machined. Bore of 

housing provides seating for bearing 

outer ring. Thrower end side of the 

housing has grooves to form 

labyrinth type sealing with thrower, 

after assembly on the axle. 

 Housing is fitted with liners (wearing 

plates & strips), equalizer seat, 

grease nipple, bush, fasteners etc., 

depending upon type and 

application.  



 Liners are subjected to heavy wear therefore made 

from hard manganese steel for wear resistance. 

 Because of the considerable 

hardness of manganese steel, 

liners cannot be milled or planed 

or bent easily. 

 Negotiation over curves and 

turnouts is obtained through 

the lateral play between axle 

box and pedestals. 



AXLE BOX 

LATERAL CLEARANCE 

LONGITUDINAL CLN: 

ADOPTER 

CAST 
 BOGIE HORN  

AXLE 

Axle Box Clearnce Of WAP- 4 



Axle box manganese 

steel liner 

Equiliser Roller Pin 





 Conventional Axle Boxes: Old type provided in WAM-4, 

WAG-5, WCAM-1, WCAM-2 

Only one side collar 

on axle box housing  



 High Speed Axle Boxes:WAG-5, WCAM-1, WCAM-2, 

WAG-7, WAP-4 

On both sides 

collar on axle 

box housing  





(Converted to Motor Suspension Unit) 

Tao 659 TM Fitted with plain 

sleeve suspension bearing. 



      AXLE 

AFTER CONVERSION View of the axle fitted with roller 

suspension bearing fitted with TAO 659 traction motor 

TAO 659 TM fitted with roller 

bearing suspension. 

TRACTION MOTOR-TAO659 

MSU WITH ROLLER BEARINGS 

GEAR 

CASE 

• These conversions reduce suspension bearing failures and reduce 

maintenance work considerably. And also no need to add lubricating 

oil  after this modification, hence a considerable saving on oil cost is 

achieved. 



  

 

AXLE 

MSU TUBE 

ROLLER BEARING 

MAIN GEAR 

MSU Provided With Taper Roller Bearings  

HS 15250A TM (HITACHI)              



Motor Mounted On Axle With MSU (Wheel On Run) 









 The means of distributing the braking forces from a brake 

cylinder to the various wheels on the bogie.  

 It consists of rods and levers suspended from the under 

frame and bogies and linked with pins and bushes. 



 Pneumatic brake system is applied in conventional loco 

bogies. Brake cylinders are used to operate brake rigging. 

 

 Each cylinder piston is connected to the brake lever to 

actuate the brakes on wheels. 



 In service, the brake shoes adjustment can be done by 

actuating adjusting rod at the bottom. Brake blocks and 

shoes are of composite type.  



Co-Co Trimount bogie Brake hangers 



Co-Co Flexi-coil bogie bogie Brake hangers 



 In conventional loco, the parking brake for locomotive are 

provided by a hand brake. The chain of handbrake is 

connected to brake cylinder piston. 



 In modified hand brake system, the chain of hand brake 

is operated with help of an wheel and gear system and it 

is easy to operate.  





 In broad gauge electric and diesel locomotives high 

tensile  transition coupler (center buffer coupler-CBC) 

are provided to couple loco with other rail vehicle. 

CBC in open condition 

Knuckle 
Screw 

Coupling 



CBC in 

closed 

condition 



CBC locking pin 



CBC operating handle assembly 



CBC assembly housing 

CBC draw bar 

CBC draw bar as seen 

from underneath of loco 



 Side buffers are provided on both ends of locomotives 

and coaches to absorb shocks and to avoid jerk on 

screw coupling of CBC. 



Square Base 

Castle Nut 

 These type of side buffers are 

provided with square base. 



Rectangular Base 

Nyloc Nut M20 

 These type of side buffers are 

provided with rectangular base. 



 They are provided on both 

ends of locomotives at the 

bottom side of loco body to 

remove any obstruction on 

rails. 

Rail guard 

Flood Level mark 

Cattle guard 



 Sanders are provided on front wheels of both bogies to 

apply sand at the time of wheel slip. 

Sand Box 

Sander Pipe 

Flexible pipe 

for air 

pressure 





 Suspensions in a bogie are provided to reduce the 

vibrations, picked up by the wheel which is mounted on 

railway track and itself is shaking up and down due to 

irregularities in the surface. 

 The suspension system also balances the vertical loads 

between the wheels and provides passenger comfort by 

reducing vibrations in the vehicle body. 



 The suspension between the axle and the bogie frame 

constitutes the primary suspension. The suspension 

between the bogie frame and the vehicle body is called 

secondary suspension.  



 Absorb vertical and lateral road shocks from perturbations 

in the track. Springs are used to slow down the 

accelerations over time, and store the energy. 

 Dissipate the energy stored in the springs to prevent it 

from amplifying the motions of the road shocks and 

returning the energy back to the car. Dampers are used to 

dissipate the energy. 







  To prevent uncontrolled bouncing effect of locomotive   

body, supported on helical coil spring, damper is provided 

as a  resisting force. 

Horizontal Vertical 



 Trimount bogie has friction damper or snubber on four of 

the inner coils of each bogie. 



 The nose-suspension drive 

is the drive mechanism for 

electric locomotives, in 

which approximately half 

of the weight of the 

traction motor is supported 

by the wheel axle through 

the suspension limit, and 

the rest by the bogie frame 

through the "nose" on the 

motor frame.  






