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Diagram: Two Stage Suspension System

2



Simple DOF of a Single Body

Ẅ 3 linear
ẆShuttling

Ẇ Lurching 

ẆBouncing

Ẅ 3 rotational
ẆRolling 

ẆPitching

ẆNosing or Yaw 
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EMU / MEMU motor bogie

ü20.32 t axle capacity
üSpherical roller bearings ς22328 C/C3
üPrimary suspension - Coil springs with dashpot arrgt.
üSecondary ς180 kN air springs, vertical & lateral dampers.
üSide bearers with oil.
üнлоƳƳ W{[ ǘȅǇŜ ōǊŀƪŜ ŎȅƭƛƴŘŜǊǎΣ ōǊŀƪŜ ƭŜǾŜǊǎΣ ōǊŀƪŜ ōŜŀƳǎΣ ΨYΩ ǘȅǇŜ ƘƛƎƘ ŦǊƛŎǘƛƻƴ 
composite brake blocks, spring applied PB.
üMax speed ς110 kmph



EMU / MEMU-TC bogie



DEMU trailer bogies

üCommon for all makes of 
1400 hp & 1600 hp DEMUs.
üAir springs -180 kN & 
control equipment  -
common for all types of 
DEMUs & EMUs.



Fiat bogie



Fiat bogie with air springs



Train-18 bogie

üCommon bogie frame & suspension 
elements.
üWheel sets are different.

Motor bogie

Trailer bogie



Salient features of trainset bogies
Å Bolster less bogie ςcarbody rests on air spring ςless components.

Å Suitable for 160kmph.

Å Max. axle load ς17 t.

Å CTRB.

Å Primary suspension with helical springs & damper.

Å Secondary suspension ςair springs.

Å Dampers ςsecondary ςvertical, lateral & yaw.

Å Stabilisers / anti roll bar.

Å Wheel mounted disc brakes.

Å Common bogie frame (basic) for both MC & TC.

Å Traction motors ςfully suspended ςless unsprung mass.



Trainset motor bogies ςnew design
Differences with existing T-18 bogie 
üTraction motor with ςopening for air inlet bellows
üCP pin
üPrimary springs
üAir springs
üCTRB, control arm, bush, covers etc
ü Bogie frame ςchanges in spring pot, plate thickness.
üMetal bonded rubber items.
üDampers.
üWheel & axle
üWire rope

Common with existing T-18 bogie 
üComplete carbody interfaces.
üAll bogie brake items ςbrake disc, caliper units,  brake 
pad, phonic wheel

Comparision of T18 & trainset bogies.pptx


Primary spring failures - contd
ÅPoor drainage on top side of control arm.

Old ς50mm depth, one side drain hole 10mm

New ς15mm depth, both sides open drain 24mm width



Trainset trailer bogies ςnew design
Additional features compared with existing T-18 bogie 
üTPWS - provision. 
üAPC receiver provision.
üBasic bogie frame is common with MC.



COMPARISON BETWEEN FIAT, TRAIN 18 & EMU BOGIES
FIAT Bogie Trainset Bogie EMU bogie

Over all dimension(LxB xH) 3534 x 3030 x 1125 4308 x 2855 x 988 3976x2830x920

Wheel base (mm) 2560 2700 2896

Wheel diameter New/ worn

(mm)

Ø 915 / Ø 845 Ø 952 / Ø 877 Ø 952 / Ø 877

Wheels Solid forged wheels, curved

webs

Solid forged wheels, straight

webs to provide brake discs.

Solid forged / cast wheels,

curved webs

Axle capacity 16 t 17 t 20.32 t

Wheel seat dia 195mm 212mm for MC, 190 for TC
(222mm old)

193 mm

Axle body dia 170mm 179mm for MC, 160mm for

TC

184mm

Bearing CTRB 130 mm - SKF /

Timken

CTRB -130mm ï

SKF/Timken

Self aligning spherical roller

bearing ïNEI/FAG ï22328

C/C3

Axle guidance Axle control arms with pivot

bush

Axle control arms with pivot

bush

Rigidly guided with welded

guides, working in oil filled

dashpot.

Primary suspension

Nested Helical springs with

shock absorber and silent

bloc in axle control arm.

Nested Helical springs with

shock absorber and silent

bloc in axle control arm.

Single helical springs resting

over rubber pad & oil filled

dash pot.

Secondary suspension

Flexi-coil spring/ Air spring

over bogie side frame with 2

vertical dampers and one

lateral damper.

Air spring over bogie side

frame with 2 vertical and 2

lateral dampers.

Air spring fitted over LS

beam (Cradle welded to

bogie side frame)

Brake system Axle mounted disc brake

system.

Wheel mounted disc brake

system. (KB / Faiveley)

Clasp type with brake levers,

brake beam & pull rod



COMPARISON BETWEEN FIAT, TRAIN 18 & EMU BOGIES - contd
FIAT Bogie Trainset Bogie EMU bogie

Brake unit Calipers provided inside the

frame

Brake calipers provided at

ends of bogie frame.

8òsingle acting BMBC ï4

Nos. per bogie

Parking brake / Hand brake Hand brake in LWRRM /

SLRD only.

50% of wheels in all coaches

are with spring applied

parking brake. PB is an

integral unit of brake caliper.

Diagonally opposite wheels

with spring applied PB.

Bogie rotation stops

Provided Not available

Not provided.

Longitudinal bump stops

Other features Yaw damper, Anti-roll bar, lateral bump stops Secondary vertical damper,

lateral damper, lateral rubber

stop.

Bogie suitable for max speed 160 kmph 160 kmph 110 kmph

Provision of traction motors Not feasible Provided with fully

suspended traction

motors.

Provided with axle hung

nose suspended traction

motors.

Bogie type Bogie with bolster Bolsterless bogie Bogie with bolster, side

bearer loaded.

Provision of axle end

equipments

WSP sensor, axle

earthing

WSP sensor, axle

earthing, speed sensor

Speed sensor for speed

indication.

Bogie weight 6.635 t 10.50 t for MC, 7.21 t for TC 10.793 t for MC, 6.68 t for 

TC

Unsprung mass 3.10 t 3.945t for MC, 3.765t for TC
(4.910 for MC, 3.910 for TC)

6.220 t for MC, 3.54 t for TC

Motor rating NA 210 kW, 3574 rpm, 

Gear ratio ï5.158

268 kW, 1398 rpm,

Gear ratio ï4.478

(Medha / TSA make)



Wheel & axle
Gear box mounted for Motor bogie

üWheels with straight webs to fix brake disc.
üNew wheel dia 952, wornout dia 877 ςcommon for all bogies.
üSupplier ςM/s Bonatrans / M/s KLW.

Wheel set for trailer bogies



Wheel ςstraight webs

Trainset wheel Wheel for other coaches



CTRB

üCTRB ςØ130 / Ø230 x 160 ςsimilar to Fiat bogie
üSupplier ςM/s Timken / M/s SKF.



Axle end equipments 

Axle earthing - ERCU
Plain cover

Phonic wheel sensor

üDifferent  types of front covers

Tacho generator  



Bearing arrgt. ςcross section

üPhonic wheel along with security disc screwed to axle end using M20x80 hex screw.
üM8 screws in Fiat.

üERCU.



Bogie frame

Top flange ς12, webs 12, 10, 32
Bottom flange -16, stiffeners - 8

All plates ςEN 10025 S355J2W+N
Castings ςEN 10293 G24Mn6+QT1
Forgings ςEN 10250-2 S355J2G3
Seamless tubes ςEN 10210 S355J2H

Butt joints with radiographic quality in train-18 bogie.pptx


Primary suspension

üInner& outer springs ςM/s Axtone / M/s Gruber.
üRubber metal bonded items ςBump stop, primary spring pad ςM/s GMT.
üBogie frame lowered on wheel sets with springs.

drgs/AAA01098.PDF
drgs/AAA01099.PDF


Primary suspension - contd
üPrimary vertical damper ςM/s ZF 
/ M/s Koni.
üControl arm locked with frame. 
üLift stop & pins.
üDamper top side fitted to the 
cavity in bogie frame.

Primary bump stop clearance



Primary suspension ςcontd.

Primary bump ïscrewed to frame

Rubber stop ïscrewed to spring guide



Primary suspension ïcompleted



Secondary suspension components

üTraction centre with bush.
üBush ςM/s GMT.
üTraction bar ςM/s GMT.



Secondary suspension components - contd

üLateral bump stop.
üShims to adjust  lateral 
clearance

üAdaptor plate screwed to bogie. Bump stop fixed to adaptor  plate.



Secondary suspension components - contd

Top view

Bottom view
Traction centre, traction bar  assembly

Stabiliser assembly


