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AXLE/MOUNTED:DISC BRAKE'SYSTEM

This Brake system equipment provided on the LHB design
coaches tomeet the requirement for high-speed train
hauled by Locomotives and permits the emergency braking
for such trains to be within the specific or predetermined
limits when brakes are applied at a speed of 16Kkmph.



COMPARISON OF LHB'&ICE BRAKE SYST!

LHB ICF
Axle mounted Disc brake system Bogie mounted  brake system
No brake rigging for application of brakes Brake rigging for application of brakes
Less thick SS pipes are used Mild Steel pipes are used, now being

retrofitted with SS pipes

Bite Type fittings are used Threaded / flange joints are used
(no threaded joints )
Wheel slide protection system to take care of | No such device to care of wheel
wheel flattening flattening
No wheel wears due to braking. Wheel wear due to brake block rubbing
Provision of test points in brake control panel | No such test points to know the
to know the pressures of BP/FP/CR pressures of BP/FP/CR




COMPARISON OF LHB & ICF BRAKE SYSTE

—

LHB ICF

Centralised control of a coach through brake | Centralised control is not available in ICF

control panel coaches

Isolation cocks are fitted in brake control | Isolation cocks are provided at various
panel for easy isolation locations of Brake system

Brake accelerator for quick reduction of BP | No such device in conventional ICF
pressure in complete train set. coaches

Brake |Indicators are provided to give | Brake indicators are not provided
indication of braking/release
QRV rod provided for easy release of CR | Wire rope only provided for release of CR
pressure pressure

Simple mechanism provided for easy | Wire rope links are used for operation of
operation of PEASD and provided inside the | PEASD and provided outside the coach.
coaches to avoid mishandling
FIBA device provided to know the Air spring | No such device in conventional ICF
failure coaches (viz;, DEMU,MEMU)




Brake System Overview: =

- Twin pipe graduated release brake system
-UIC ( Union Internationale des Chemins) approved

- Application time: 3 5 seconds
Release Time: 1620 seconds
Max BC pressure:80.1 kg/cn®
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—Axle Mounted Disc Brake System for LHB
coaches consists of:

1.BrakeControl Equipment
2.Bogie Equipment

3.Hand Brake arrangement with flex ball cables
(used only for Power Cars & SLR coaches)

4. Wheel slide protection (WSP)
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Brake Control Equipments-— S—

- Brake Control Module or Control Panel

- Emergency Brake Accelerator with isolation cock.

- Indicators (4 nos for EOG & 6 nos for PC).

- Passenger Emergency brake valve with isolation cock (for EOG only).
- Emergency brake cable pull box (for EOG only).

- Angle cock (4 nos.).

- Brake hose coupling ( F.P. & B.P.) (2 nos each).

- Guard Emergency Brake Valve (For Power Car only).
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Brake Control Module or Panel consists of:

- Distributor valve with pressure convertor (R1LYA).

- Frame with wire mesh (protection from stone ballast).

- Reservoir 6 £ 1 nos. for control reservorr.

- Reservoir 6 £ 1 nos. for hand brake (Power Car only)

- Air reservoirg 2 nos. (125 L for AR, 75 L for Toilet System)

- Bogie Isolation Coak2 nos. (For Bogie isolation)
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Brake Control Module or Panel consists of:

Isolating cock 2 nos. (For FP, Tollet)
- Isolating cock 1 nos. (For hand bralkePower Car only)
- Filter¢ 2 nos. (BP & FP)

- Check valve (FP, Hand Brake & Tollet Circuit :
- Test fittingg 4 nos. (FP, BP, CR & BC) i

- Pressure switch. (WSP switch ON/OFF)

b10



Detailed Description

Panel Mounted Brake System for EOG & PC Coaches

!

BC isolating cock Bogie 1
Pressure Switch '
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BC isolating cock Bogie 2
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CDTS isolating cock [l
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FP isolating cock . & m? P ;

Air Filter BP

Air Filter FP
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Detailed Description e

Module Plate:
- Module Plate (001) is a drill aluminium panel where main devices for brake control are mounted.

- The module plate and the areservoirs are installed into a Brake Container.

- This brake container is provided with mesh cover on all sides.
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Distributor Valve:

he distributor valve KE1IPKSL is with pressure converterl/LYV

The pressure converter restricts the max brake cylinder pressure t
3.0 kg/cm2.

It has a quick release device.

Also, If desired an ERinit can be mounted to the valve body.
Presently used in Tejas Coaches having speed potential of 200. kmph
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| ontrol Reservolr:

Reservoir 6 K 1 nos. for hand brake (Power Car only)

Reservoir 6 k 1 nos. for control reservaoilr.

For PC



Alr Reservolrs: = e

- Air Reservoirg 2 nos. ( 125 L for AR & 75 L for Toilet
System).

10
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DETATIL OF END CONNECTION:
HBL

HL

C1

ce

ClA

Ca2A

i
MC
SHB

40,50,51

(GENERATOR CARD
-FEED PIPE
—-BRAKE PIPE
-BRAKE CYLINDER-BOGIE1-C1
-BRAKE CYLINDER-BOGIE2-C2
=INDICATING DEVICE-BOGIE1
—INDICATING DEVICE-BOGIEZ
—AUXILIARY SUPPORT PIPECFOR TOILET>
-MANOMETER FOR C-PRESSURE.

-SUPPORT FOR INDICATING DEVICE OF HAND BRAKE D18



Bogie Isolation Cocks:

ogie has its own isolating cocid(Bor B
Isolation. In case of malfunction of one of the bogie brake equipment,
the affected bogie can be separated from the whole brake system by
turning the handle of corresponding isolating cock in off position.
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olating Cock:
Isolating cock (2 nos.) present for isolation of FP and Toilet
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Filters: \/

Filters.

- Air Filters (2 nos.) present for BP & FP.

- The air from the feed pipe and the brake pipe passes through the
filters (B9/1, B-9/2) before it enters the module plate, to arrest the dust
which could cause malfunctioning of the brake devices.
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S S —_f —————— — | Water Drainage facility: Water can be drained with he
of drain cocks without removal of filter.
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Car).
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- The test point devices (&1, B6/2, B6/3 & B6/4)
measure the pressure of FP, BP, CR & BC.
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Bra/kelndlCators:\\ e
- At both sides of the caoody there are indicators (4 for EOG
& 6 for PC) which show for each bogie, if the pneumatic brake
IS actuated.
- 4 nos. for bogie brakes & 2 nos. for hand brake.
- Brakes Applied RED

||||||
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[ llu ) God
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i Rl i
no4/3 B02/3 G » Z [02/1 H04/1

A | TS
'
For PC
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4 nos for EOG

6 nos for PC

b25



Emergency Equipment: \/

e guard emergency brake valve (NO3) (only in generator cars) is direc
connected to the brake pipe and vents the brake pipe, when being actuated.
- In each passenger coach emergency brake pull boxes (NO2) are installed (five or more
each passenger car), which can operate the emergency brake valve NB12A (NO1).
- If the handle of the emergency brake pull box is moved, the emergency brake valve NE
starts exhausting the brake pipe via a large orifice.
- The emergency cock (BO7/1) can be used to cut off the emergency brake valve (NO1) |
case of malfunction.

BOM/S #1473 - For PC ™ 91471 031
804/3 802/3 R 802, 8041
y "m
~ A< i DR

SRES:
nos/3 [H4/3 " For EOG . nazn A03/1
nO4/3 R02/3 Wl o o2 /1 RO4 /1
— . _,_.__W
’ . m HBRAKE PIPE PRESSURE=BHKg/cm’ I




Emergency Brake Accelerator Passenger Emergency Brake valve
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senger Emergency Pull Box:
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Angle Cock & Hose Coupling: —

W graduated release air brake system with 25 mm bore dia of
BP/FP at 5 & 6 kg/cm2 operating pressure respectively.

- At each end of the pipe, an angle cock (B02, B14) and a brake pipe
coupling / feed pipe coupling (BO3, BO4) is fitted to connect the pipes to

the adjacent car.

BRAKE PIPE PRESSURE=Skg/cm® 8

FEED FIFE PRESSURE=8Kg/cm?® - ‘ an | =
Hlyat BO1 (LHE COMWTAIMER)




Angle Cock (4 nos.)
- Brake Hose Coupling ( 2 nos. for BP & FP)
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/Eﬁjipment's on Bogies

1. Hose connections:
. 4 Nos (To Connect BC line to each axle)
. 8 Nos (Bifurcates BC to each brake cylinder)

2. Brake calipers (Type UP10):
. Qty required: 8 Nos (4 nos per bogie-2 LH and 2 RH)

Suitable for Fitting UIC type 200x2 square pads of thickness 35 mm
Calipers shall give effective brake radius of 247mm

3. Brake cylinder (Type UP-10X):

. Compact construction

. Auto slack adjuster - Brake shoe clearance due to wear corrected
Automatically by single acting slack adjuster
No manual adjustment required after brake pad
replacement.

. Piston stroke: 21 mm (max)
. Slack capacity: 160mm (min)
. Cylinder size: 10 inches

Max BC pressure: 3.0 kg/cm? and in High Speed 3.8 kg/cm?
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Brake pads
- Quantity per coach:

- Wear limit

. Brake Disc:

. Speed Sensor cable with pole wheel (80 teeth):

. Quantity per coach
. Disc dimensions
. Condemning Limit-

. Material: -

- 4 Nos.
. Gap between speed-
Sensor and pole wheel

35mm thick and 200 Cm?
(Composite type)
32 Nos. (16 LH & 16 RH)

(16 on each bogie-2 on each caliper)
28mm max.(7 mm remaining)

- 8 Nos (two per axle)
- 640X110 mm
640 X 96 mm

Grey cast iron
- One per axle)

-0.9t0 1.5 mm




Bogie'Mounted Brake-Equipment =

e

/V

M has two axles, each is equipped with two grey cast iron brakendisesl of
the conventional system of brakes at wheel treads
- The brake energy is dissipated only at the axle mounted brake discs (C07), so that th
wheel set is only stressed by the weight of the coach.
- The braking force is generated for each disc by a brake caliper unit (C03, C04, C05),
consists of a brake cylinder (type UP10) and the brake caliper amplifying braking cylinc

force depending ?n the lever ratiQ.
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Material: Cast Iron
12 Bolt Design
Diameter = 640 mm

Thickness = 110 mm ==

b34



Detailed Description

e Caliper Unit: W "

“.t

N}1S8 /efAYRS

Stroke 21mm, Slack Adjusting
Capacity 120mm

"5 Al T al Egs

Brake Pad
Self Lubricating
Non- Metallic Bushes Ao £
Devlon¢ polymide- nylon Rigging Ratio:

For EOG = 2.17 = (2x177/163)
For PC =2.48 = (2x188/152

Brake Pad Holder
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MPads:
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D
Hand Brake Arrangement with-Fex-Ball ' Cableconsists

of

- Flex ball cables of suitable lengths (3 types) :
- Length = 2197mm - 2 nos. per coach
- Length =4024 mm 1 1 nos. per coach
- Length = 2333 mm 1 1 nos. per coach

- Brake calipers with hand brake arrangements (2 nos. on 1 bogie
mounted diagonally opposite to each other)

- Check Valve (on brake control panel)
- Pressure tank (6L on brake control panel for actuation of indiacator)
- Roller lever valve

- Indicators (on side of coach on power car only)



Hawke (Power only), = T
-To actuate the hand brake, two calipers on the Power car are equipped with h:

brake actuating devices named as fleadl (FO1F02, FO4-03).

- When the hand wheel of power car is turned, flexil cables directly move two
brake calipers

- These flexvall cables are directly connected to hand wheel to apply on bogie.

- The rotation of hand brake wheel, actuates the roller lever valve, thereby turnir
the hand brake indicator to red.
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Flexball Cable (Remote Contr

Synthetic covering made from PVC (green)
or nonimflammable materials for protection
against atmospheric influences. water
splashes and other foreign bodies.

-

Flexible casing
Outer guide
Ball cage

Central load rail




- CrossSection View of Fleall cable™

Ball

Flexible Casing

Outer Guide Rail

~ Ball Cage Strip A A
W@ Outer Guide Rai



Detailed Descriptioﬂ_n_”




Detailed Description \/

all cables (Power Car only)
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Wer Valve \/

- When the hand brake wheel is operated, the roller lever valve (BO8)
Indicates this action and air stored in reservoir flows through the roller
lever valve to the indicators.

max.12.5

HR
HA
HG
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Mounted i n




DISTANZA DI LAVORO = 1, 1
DISTANZA NOMINALE = 0O, 7

OPERATING AIR GAFP = 1. 1
NOMINAL AR GAPRP - 0. 7
2y 1. B 3
LA
I F ¢
— F— " ~
= |

CAPTATORE DI VELOCITAT®
SPEED SENSOR

RUOTA DENTATA

TOOTHED WHEEL.

RICAVATO DA DISEGNO PARIZZ!I N.OOS5469/. .




PHONIC/R@LE-WHEBL 80, TIEETH




SPEED SENSOR CABLE WITH POLEWHEEL
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_ Equipments Inside the coac

. WSP micro processor (Electronic unit)

. Emergency Brake Pull Boxes
(one in each cabin & Two in Chair Car ) No Pull Box in Power Car

. Emergency brake valve (in guard cabin) is directly connected to
BP and vent it when being actuated (vent the pipe quickly).

- If handle of pull box moved then the brake valve exhausts the
BP via PEAV through a large orifice up to 3 bar and retains 2 bar
In brake pipe.

. Emergency brake light outside the coach will be activated by
using the pull box, which is equipped with an electrical switch.



.

/I:‘quibﬁment on car body:

F Angle cocks : 4 Nos.
(At coach ends on BP and FP Pipes)

[ Brake and feed pipe coupling - 4 Nos. (2BP and 2 FP)

[ Brake application and release indicators : 4 Nos (2per Bogie -2 on
each side of the coach)

[ Antiskid valve ( Electro -valve ) : 4 No (2 per Bogie or
one per Axle)

F Terminal Box for speed sensorcable  : 4 Nos

F Terminal Box for Antiskid valve : 4 Nos




/aEmergenCy brake valve

a Emergency Brake accelerator :1 Nos.

a Mounted in brake pipe. If any fast pressure reduction in BP, equal
to emergency brake application it support this pressure reduction
and vents the BP via a large orifice . This causes an equal BP
reduction speed over the whole train in BP, so the actuation speed
of the Brake cylinders at the end of a train will be as fast as in
coaches near the actuation point .

a Brake Pipe and Feed Pipe size OD 28mm running
through the coach and 22 mm 18 mm and 10 mm pipes
are used for Air Spring, Brake Cylinder and toilet
respectively.




" LA

f ‘.'.?ﬂ.f."fﬂ"




BRAKE ACCELERATOR
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_ PIPES AND PIPE FITTING

No flange/threaded joints i.e. no threads required on pipe.

Metric Pipes (Seamless Precision Pipes):
(Metric pipes described by O.D.)

A Pipes used:
A 28mm for BP and FP: Wall Thickness = 2.0 mm
A 18mm for brake cylinder pipes (BC line)

wall Thickness = 2.0 mm

A 10mm for CDTS and pressure gauges

and its wall thickness 1.5mm




FITTINGSTE TYPE |

C Cutting ring Ferrule ensures sealed joint.
C Designed for metric tubes. (  OD of pipe is important)

C Proper assembly results achieved by 1 and 1/2
turns of the nut only.

Precautions:

Fittings are to be handled with care. Bite edge to be protected
Do not use hand cutters. Edge of should be straight.

Fix pipes line with clamps.

Non standard materials or tolerances lead to incorrect fittings.
The tools & lubricants recommended ensures safe assembly.




——
« Advantages:

J Sealing capability very high.
J High pressure resistance.
J Highly Durability

J Bite control,| -Wedge between the tube
wall'and'innercone

J Assembly cost -less time for piping after
presetting

J Very Reliable - No leakage.










PIPES AND PIPE FITTINGS

Precautions required on ferrule fitted pipelines:
- Pipelines are to be clamped properly to avoid vibrations.
- Vibrations will loosen the ferrule joints and lead for to leakage

Ferrule fittings should not be over tightened.
Cut the tubes at right angles ( 90 ) and de-burr cut-edges




FE FITINGS g NE OF L
COACHES.
SINGEE EERRULE T YEE
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Penetrating crack;
one-sided

Splintering -
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Surface cracks




Penetrating crack,:
one-sided (U)







BRAKE DISC DEFEC

Scoring(upto 1)




Splintering(UY |
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BrakeDISC\/

ey e ) Slanting wear
Fig. 9 Facing off the friction ring
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BRAKE DISC




Ch/klng Parameters ~__——

Determlnlng the actual condition

Evaluation/measures

1 |Wear marks on friction ring. The wear marks must be visible .Pay attention to
hollow wear & scoring
2 |Hollow wear and scoring in the The permissible values for the hollow wear are 1.0
frictional surfaces. mm and for the depth of scoring 1.0 mm.
3 |Splintering in the frictional surfaces. Unacceptable; replace friction ring.
4.1 | Cracks in the hub Unacceptable; replace axle -mounted brake disc.
4.2 |Cracks in the connection & screw Unacceptable; replace axle -mounted brake disc.
connection areas of hub & friction
ring.
4.3 [Cracks in the frictional surfaces. See Crack definitions
4.4 |Penetrating cracks. Unacceptable; replace friction ring.
4.5 |Incipient cracks. Unacceptable; replace friction ring.
4.6 |Surface cracks. See Crack Definitions
4.7 |Cracks in the cooling fins. Permissible on max. 2 cooling fins. there must be at
least 3 undamaged cooling finsin -between.
5 |Foreign bodies in cooling ducts. Remove foreign bodies and clean cooling ducts
6 |Hotspots Permissible.
7 |Missingorloose fastening, screws Unacceptable.

and segments.




Brake Disc Wear checks/limits:

No hair, incipient crack or through cracks permitted on Hub / connected
flange:

Incipient cracks on Disc:

<80mm, apart by 50mm min. permitted propagating between two edges
<50mm, apart by 50mm min permitted propagating from the edges

Scoring up to 1mm allowed

Concave wear up to 2mm allowed

Residual thickness up to 14mm of disc friction surface
Slanting wear up to 2mm allowed.




MaintenanceBrakedisc

/
Functional check with brake caliper.
Weekly _
Visual check for external damage.
Repeat above checks.
Monthly Check disc for cracks.
Check cooling ducts for foreign bodies.
sl Repeat above checks.
Check friction ring wear (Scoring/Splintering).
Aol Repeat above checks.
Check for loose friction ring and loose bolts.
Repeat above checks. Clean and check
506 years |friction ring for damage and impermissible
wear. Replace If necessary.




P NS

BRAKE BINDING




In case of brake binding,
the brake indicator of the
affected bogie will show

red colour.



