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TRAIN 18 CONCEPT 

Conceptof TRAIN18 (VANDHEBHARATHEXPRESS)wasSemiHigh
speed Multiple Unit Train set with quick acceleration and
contemporarypassengeramenities.



T-18
Å16 CAR  DOUBLE HEADED TRAIN SET 

Å24X16 = 384 METRES LENGTH

Å8 MOTOR CAR, 

Å4 TRAILER CAR 

Å2 Non DRIVING TRAILER CAR

Å2 DRIVING TRAILER CAR 

ÅALL COACHES ARE CHAIR CARS

ÅOut of 16 coaches , 2 coaches are Executive Class



END BASICUNIT

DTC ïDriving trailercoach

MC ïMotor Coach  

TC ïTrailerCoach

NDTC ïNon-Driving trailer coach

MIDDLE BASICUNIT







Major technical features of Train 18

V 160 km/h speed . Test speed- 180 km/h

VMaximum Design Axle Load ï17 T (Actualï16.5 T)

VStarting Acceleration ï0.8 m/sec2

VDeceleration ï1 m/sec2

V 50 % Powering

V 4 Car Basic Unit. One Pantograph per each BU

VWheel Mounted Brake Disc 

VBogie Control for Brake System as well as Traction

VAll Propulsion equipments are underslung

VBolsterless bogie



FEATURES OF TRAIN SET





ÅIndirect  LED lights on Luggage Racks and AC Ducts  

ÅSpecial air conditioning duct for silent and equal distribution of 
conditioned Air.   
ÅProvision of  entertainment and mobile charging at every seat.
ÅRevolving seats at Executive class
ÅWifi
ÅGpsbased passenger information system
ÅAll coaches having ONE onboard MINI PANTRY 



Acceleration Vs Speed



Regenerative Effort vs Speed 
per Motor Coach

Electric Locomotive ς280 to 300 KN



SEATING CAPACITY :    44



SEATING CAPACITY   :   78



SEATING CAPACITY   : 78



SEATING CAPACITY    :   52  



PASSENGER CAPACITY

TYPE OF 

COACH

PER 

COACH

NO.OF 

COACHES

TOTAL

DTC 44 2 88

NDTC/EC 52 2 104

MC 78 8 624

TC 78 4 312

TOTAL 1128



SHELL



SHELL DESIGN ςTubular structure more or less similar to LHB 
shells

CONSULTANT FOR TRAIN 18: EC ENGINEERING POLAND,



ü IRSM 41 cortensteel underframe with centresill design
ü No trough floor
ü 2mm thick SS cover sheets on underframe instead of 

trough floor
ü Side wall, Roof and End wall members of Ferritic 

Stainless steel 2 mm,2.5 mm, 3 mm & 4 mm thick
ü Roof Sheets: Austenitic Steel 1.25 mm & 1.7 mm thick



UNDERFRAME

ÅMaterial : up to 10mm thickness IRS M 41

ÅMaterial:  above 10 mm thickness EN 10025

ÅSole bar section same as that of LHB (6mm)

ÅHead stock with lowered location of semi permanent coupler ( 
940 mm from Rail level)



Design Validation
ÅCar body Design meets the requirements of EN 12663-1:2010+A1:2014 and DVS1612:2014. 

ÅEN 12663-1:2010+A1:2014. Railway applications. Structural requirements of railway 
vehicle bodies. Part 1: Locomotives and passenger rolling stock

ÅDVS 1612:2014. Design and endurance strength assessment of welded joints with steels 
in rail vehicle construction 



BOGIE

BOLSTERLESS DESIGN

FULLY SUSPENDED TRACTION MOTOR

DISC BRAKE WITH BRAKE DISC ON WHEEL 

AIR SPRING ON SECONDARY SUSPENSION

SPEED POTENTIAL CAN BE ENHANCED TO 200 Kmph



Bogie 160 Km/h

Existing Fiat 160 Km/h

Cannot be a motor 
bogie

As a TC bogie will 
lead to non-

standardisation of 
Car body and Bogie

New Development

Motor as well as 
Trailer Bogies

Standardisation

Development of Bogies



WHEEL MOUNTED BRAKE DISC ON MOTOR AS WELL 
AS TRAILER COACHES

FIAT BOGIE WITH AXLE 
MOUNTED DISC BRAKES

FULLY SUSPENDED 
TRACTION MOTOR 

WHEEL 
MOUNTED 
BRAKE DISC 

BRAKE CALLIPERS



Bolster Less Bogie with Fully Suspended

Traction Motors

VReduced weight (Reduced UnsprungMass) 

VBetter Ride Comfort

VReduced number of Wearing Parts

VGreater Stability at higher speeds (Because of 
Yaw dampers and rigidity of rubber items)

VBetter performance on curves



Train-18 Bogie



Structural analysis of bogie frame according 
to EN 13749:2011



Å Dynamic Multi Body analysis shown stable behaviour upto 180 kmph
accordingto EN14363andw5{hΩǎThirdCriteriaCommittee

Å Simulationfor the acceptanceof running characteristicsaccordingto EN
14363:2016- runningbehaviorandstationarytests.

Å TheSimulationresultsmatchedthe valuesof RDSOTrials

Bogies ςDesign Validation



Structural analysis of bolted Joints -
VDI2230:2014



Structural analysis of monoblockwheel 
according to EN 13979-1+A1 (2011)



Furnishing
ÅWorld class furnishing , consultancy by Global players

ÅEntrance door with Retractable foot step (for first two rakes only)and Plug in -
plug out door- KnorBremse

ÅBrake and controls ςKnorBremseand   Faively

ÅContinuous Window which seems like a single window from out side ςsupply  
UNIVERSAL ENGINEERS.

(FLATCH GLASS & SCHALBUFOR TRAIN 18)

ÅPanels and interiors by BFG and Hindustan Fibre Glass (HFG)

ÅIC DOORS by  PragPolymers

ÅFully sealed gangway and exterior shroud  by

Dellner, Avadh Rail Infra and Pioneer Fil-Med



Vacuum assisted Bio Toilets  by  Evac
Seats  by STER (POLLAND)

Flooring - IMPORTED PVC BASED FLOKED FLOOR COVERING 
by FLOTEX

Ducting by EC, HANSPAL and Universal Engineers

ELECTRICS,PROPULSION SYSTEM AND CONTROLS BY 
MEDHA



FRP SKIN  NOSE CONE

SUPPLY BY BFG



Automatic Single Leaf Plug

Door System with Retractable 

Sliding FootStep

PLUG  DOOR

RETRACTABLE 
FOOT STEP



Automatic Plug Doors with Sliding Foot Steps

VProvisionof SlidingStepRequired
shifting of door way to the endς
to avoidinfringementwith Bogie

VDoorclosingandopeningswitchis
on ALPside in driver cabin and
with guard

VDoor closesafter time delay of 3
seconds.

VDoor opening causes traction
cutoff



Overviewof door system



Component overview

header gear

2 push buttons outside

2 push buttons inside 

door leaf

Portal rubber

Portal rubber  

fixing profile

moveable step cover

Å Pneumatic control unit

Å Locking device

Å Mechanical door  

isolation device

Å Crew key switch

Å emergency egress  

device

Å Cover of emergency 

access device

Å emergency 

access device

Å lower door leaf guiding (roller 

swing arm)

Å moveable step

Knorr-Bremse Group

Door control unit

Overview of door system



EP Brake System with Latest Gen Electronic Platform

V Bogie level control of Brakes and Two Tier Redundancy of Mechanical and Electronic equipment

V Braking is a combination of Electro Pneumatic and Electro Dynamic braking (Blended braking)

V Electro dynamic brake preferred over electro pneumatic brake

V Maximum ED Brake force of 376 KN is possible. Balance braking force provided by EP brakes.

V Service Brake application on the basis of passenger load detected at secondary air spring level ( Load 
corrected Braking)

V Wheel Slide Control and Jerk Control

V Quicker application and release (Lesser Brake distances)

V Oil free Compressors

Brake System



40

Latest Generation Electronic Pneumatic Brake System

V For redundancy in WSP and BC pressure control.

V Latest electronic platform

V Quicker braking 

V CENTRALIZED EP BRAKE SYSTEM WITH BOGIE 
CONTROL

V Oil free Compressor 

Brake System



Bio-Vacuum toilet System
V Unique Design

V Zero Discharge and Clean Toilets 



TRAINSET INTERIOR FEATURES



TRAINSET INTERIOR FEATURES
VFlooring. 

VFRP-Interior panelling. 

VPartitions with electrically operated touch free sliding doors.

VEndwall with Electrical inspection doors.

VContinuous window glass design with provision for emergency exit.

VAC-Ducting arrangement.

VCorrugated FRP roof panel design to improve aesthetics.

VSunk in type Tip-up seat arrangement.

VOn board infotainment system.

VCentralised coach monitoring system.

VMini pantry and itôs storage area.

VEmergency alarm push buttons inside the compartment.

VTalk back unit inside and out side the compartment.



Properties of FRP panel



üDecoupling type floor board fixing arrangement similar to LHB coaches.
üPVC  based Flocked floor covering.

Flooring



üAluminium honey comb or  FRP foam with HPL sheet exterior doorway partitions.
üElectrically operated inter communication sliding door with emergency stop 
provision.
üConcealed type infotainment partition displays.
üProvision for Passenger information system at top partition.

Partition with touch free automatic sliding door 



V Corrugated FRP roof panelling design. 
V Wider  AC Ducting for improvised Flow.
V Continuous air diffuser with Direct and 

Indirect Lighting.

LED Indirect Lighting

LED Direct Lighting

AC Diffuser

Roof panelling with Air diffuser



V Direct and Diffused Lighting

LED Diffused Lighting

LED Direct Lighting

V Interior Furnishing

V Design built up

AC Diffuser



Continuous 
Windows

Initial Concept



üContinuous window glass design contains sealed glass unite and pillar glass.
üProvision of emergency window glass unite to use in emergency with glass 
barker/hammer. 

Continuous window glass design with

Emergency window glass unite



üEmergency talk back unit for passenger emergency communication.  

Emergency Passenger communication 
system


