INDIAN STANDARDS
ON

AUTOMOTIVE BRAKING
AND STEERING SYSTEMS

BUREAU OF INDIAN STANDARDS NRI A6 aBﬁ
Ministry of Consumer Affairs IYYTHT 9THS. @Tel 3R
Food and Public Distribution ArdeifAe faavoer 93

Government of India HRT A¥PIR



Jammu

Chandigarh

Mohali

Delhi

Faridabad

Jaipur

Ahemedabad

Vadodara

Rajkot

Surat

Mumbai —

Pune

Hubli

Bangaluru

Coimbatore

Kochi

N\GIh:_uAgaeiD: s

Guwahati

NORTHERN CENTRAL EASTERN WESTERN SOUTHERN
Indi
Parwanoo
Dehradun
Ghaziabad
Sahibabad Noida
Lucknow
Patna
Jamshedpur
Bhopal
Kolkata
Nagpur Raipur Bhubaneswar
Q_Vijaywada
Hyderabad
. Headquarter
Chennai » .
Regional Offices
Madurai
Branch Offices
Laboratories
I g— = Training Institute (NITS)



ABOUT BIS

Bureau of Indian Standards (B1S), the National StandardsBody (NSB) of Indiawas established under the BIS
Act, 1986 and cameinto existence on 1 April 1987 assuming the functions of the erstwhile Indian Standards
Institution (1S1). The Sl was established on 6 January 1947. The BISAct, 2016 cameinto force on 12 October
2017 superseding BISAct 1986. The BI SAct, 2016 providesfor the establishment of anationa standardsbody
for theharmoniousdevel opment of theactivitiesof standardization, conformity assessment and quality assurance
of goods, articles, processes, systemsand servicesand for matters connected therewith or incidental thereto.

BISthrough itscore activities of standardization and conformity assessment, has been benefiting the national
economy by providing safe, reliable and quality goods; minimizing health hazardsto consumers; protecting the
environment; controlling over proliferation of varieties; promoting exports and imports substitutes, etc. The
standardization and conformity assessment schemesof Bl Sapart from benefitting the consumersand industry so
support variouspublic policiesespecialy in areas of product safety, consumer protection, food safety, environment
protection, building and infrastructure devel opment, etc.

BlSalsorepresentsindiaininternational standardsbodieslike International Organization for Standardization
(1SO) and the International Electrotechnical Commission (IEC) and participatesactively in theinternational
standardization work undertaken by these bodies. BI S presentsthe nationa viewpointson new areastakenup for
international standardization and on variousdraft international standards during the process of devel opment of
these standards so that the country’ sinterest is protected and reflected in these standards. Thisalso enablesthe
BI Stechnical committeesto consider adoption of theinternational standardsas|ndian Standards, with or without
modifications, in order to enable our productsand servicesto integrate with global trade and commerce.

What are Sandar ds?

Standard isadocument, established by consensusand approved by arecognized body, that provides, for common
and repeated use, rules, guidelinesor characteristicsfor activitiesor their results, aimed at the achievement of the
optimum degree of order inagiven context.

I mportanceof Sandar dization

Standardization isthe process of devel oping technical standardsthrough consensusof different parties. This
standardization aimsto addressoneor dl of compatibility, interchangeability, variety control, safety, environment
protection, product protection and fitnessfor purpose. Standards provide numerabl e benefitsto thetechnol ogists,
producers, consumersand traders besides defining purposefor each of theseentities.

Standards can beformulated at variouslevelsranging from anindividual through National (1S) to I nternational
leve (1S0). Also, depending onthesubject in hand, standards can be made on various aspects such asterminol ogy,
specification, sampling, testing, code of good practice, systemesand services.
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Introduction to Transport Engineering Department (TED), BIS

TED isone of the 16 technical departmentsof BISwith the scope“ Standardization inthefield of Transport
Engineering covering air, water, road and rail transport, diesel enginesfor stationary application, freight containers,
transport packaging, road and transport safety, etc.

Total standardspublished by TED: 1273
List of Technical Committeesworking under TED

Sl No. TITLE

1. TED2 : AutomotivePrimemovers, Transmisson Sysemsand Interna Combustion Engine
2. TED4 . AutomotiveBraking Systems, Vehicle Testing, Steering and performance Evauation
3. TED6 : AutomotiveBody, ChassisandAccessories

4. TED7 : AutomotiveTyres, TubesandRims

5. TED11 : AutomotiveElectrica Equipment and Instruments

6. TED 14 : AirandSpaceVehicles

7. TED 16 : Bicydes

8. TED 17 : Shipbuilding

9. TED 18 : Inland, Harbour CraftsAnd Fishing Vessdls

10. | TED19 : MaineEngineeringand Safety Aids

11. | TED22 : Trangport Tractors, TrailersAnd Industria Trucks

12. | TED24 : Transport Packages, Packaging Codesand Pallets

13. | TED26 : AutomotiveVehiclesRunningonNon-Conventiona Energy Sources
14. | TED27 : ElectricandHybridVehicles

15. | TED28 : Inteligent Transport Systems

16. | TED29 : Passve Safety Crash Protection Systems

17. | TED31 : InsarviceVehiclelnspection, Certification and Garage Equipment
18. | TED32 : UnmannedAerid Vehicles

19. | TED33 : FreghtContainers

20. | TED 34 : Springsand Suspension Systems

21. | TED35 : Road Safety




Automotive Braking Systems, Vehicle Testing, Steering and Perfor mance
Evaluation Sectional Committee, TED 04

Scope:

Standardization of automotive braking systems, steering systemsand their components, testing of vehiclesasa
wholefor performance eva uation and road worthiness

Co-ordination of work with:
ISO/TC 22 and TC 22/SC 38
Stakeholdersof TED 04 Sectional Committee:;

Chairman of TED 04: Shri A. Akbar Badusha, Sr. Deputy Director, Automotive Research Association of India,
Pune

Manufacturersand Industry Association (Ashok Leyland Limited, Automotive Research Association of India,
BrakesIndiaLimitedandACMA)

R& D organization and Testing Ingtitutes (ARAI, GARC & ICAT)
Aspect-wisebreakup of Sandardsformulated by TED 04

Product : 13
Codeof Practices 1
Methods of Test . 47
Safety Standard 1
Dimengons » 2
Terminology . 4
Others . 8
Total standards . 76



Brief Introduction of Automotive Braking and Steering Systems:

Automotivebrakingisafundamental aspect of vehiclesafety and contral. It involvesthe systemsand components
respons blefor dowing down or stopping avehicle’ smotion. Here' sabrief introduction to automotive braking:

Braking Systems:

Automotive braking systems are designed to convert the kinetic energy of amoving vehicleinto heat energy,
ultimately dowing down or stopping thevehicle.

Two primary types of automotive braking systemsare used: hydraulic and mechanical (also known asdrum
brakes).

Hydraulic Braking System:

Most modern vehiclesemploy hydraulic braking systems, which useafluid (usualy brakefluid) to transmit force
fromthedriver’sinput to the brake componentsat each whesl.

Key componentsof ahydraulic brake system include the brake pedal, master cylinder, brakelines, brakecalipers
(or whedl cylinders), brake pads (or brake shoes), and brakerotors (or drums).

Whenthedriver pressesthe brake pedal, hydraulic pressureisgenerated in the master cylinder and transmitted
through the brakelinesto the brake caipers (or whedl cylinders). Thispressure causesthe brake pads (or shoes)
to clamp onto the brakerotors (or drums), creating friction and s owing down thevehicle.

M echanical Braking System (Drum Brakes):

Someolder or smaller vehiclesstill usemechanical drum brakes, which rely onamechanical linkage between the
brake pedal and the brake shoesinside the brake drums.

When the brake pedal ispressed, the mechanical linkage forcesthe brake shoesto expand against theinside of
the brake drums, creating friction and dowing downthevehicle.

Parking Brake(Handbr ake):
The parking brakeisasecondary braking system designed for parking and emergency use.

It can be ahand-operated lever or foot pedal that engagesthe brakes at the rear wheels, hel ping to securethe
vehicleinaparked position.

BrakeMaintenance:
Regular brake maintenanceiscrucial for safety and performance.

Thisincludesinspecting and replacing brake pads, rotors, drums, brakefluid, and ensuring that the braking system
isfreeof leaksand malfunctions.

Automotive braking systemsareacritical aspect of vehicle safety, and their proper functioning isessentia to
prevent accidentsand ensure driver and passenger safety.



|ndian Sandards on Automotive Braking and Seering Systems:

S No.[IS No. Title

1 1S 2742 (Part 1) Automotivevehicles- Brakelinings(Non - Rubberized): Part 1 specification

2. 1S 2742 (Part 2) Automotivevehicles- Brakelinings- Rubberised: Part 2 specification

3. 1S 2742 (Part 3) Automotivevehicles- brakelinings: Part 3 methods of test

4. 1S 2742 (Part 4) Automotivevehicles- Brakelinings. Part 4 coefficient of friction- method of test

5. 1S 2742 (Part 5) Automotivevehicles- - Brakelinings: Part 5internal shear strength - Method of
test

6. 1S 2742 (Part 6) Automotivevehicles- Brakelinings. Part 6 compressive strain test methods

7. 1S 2742 (Part 7) Automotivevehicles- Brakelinings: Part 7 shear test procedurefor disc brake
pad and drum brake shoe assemblies

8. 1S 3028 (Part 1) Automotivevehicles- Noiseemitted by moving vehicdes- Specification and method
of measurement: Part 1 L 2 category

0. 1S 3028 (Part 2) Automotive VehiclesNoise Emitted by M oving Vehides Specification and Method
of Measurement Part 2 Other Than L2 And L5 Category

10. |1S3028 (Part 3) Automotivevehicles- Noiseemitted by moving vehicdes- Specification and method
of measurement: Part 3L 5 category

11. (1S 7065 Specificationfor steering wheels

12. |1S7079 Automotive vehicles- Brake hose assembliesforhydraulicbraking systemsused
with non - Petroleum base brakefluid specification

13. [1S9211 Termsand definitions of welghtsof road vehicles other than 2 and 3wheelers

14. |1S9435/ Termsand Definitions Relating to Dimensions of Road Vehicles Other than 2 and

1SO 612 (E) 3Wheders

15. |1S10278 Motorcycles- Measurement of maximum speed

16. |1S10399 Automotive Vehicles- Noise Emitted By Stationary Vehicles-Method Of
Measurement

17. [1S10407 Automotive vehicles- Two wheelers- Accel eration performance - Method of
evauation

18. |1S10881 Automotivevehicles- Mopeds, scootersand motorcyclesmethod of evaluation
of fuel consumption

19. [1S11029 Specificationfor steering ball racesfor mopeds

20. |1S11422 Termsand definitions of weightsof two wheeled motor vehicles

—Z—
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21. |[1S11432 Termsand definitionsof dimens onsof two wheeled motor vehicles

22. |1S11739 Method of recording dust ingressin automotivevehicles

23. |1S11825 Method of weighment of automotivevehicles

24. |1S11827 Automotivevehicles- Calibration of speedometer - Method of evaluation

25. |1S11839 Procedurefor splash proof testing of automotivevehicles

26. |1S11849 Method of determination of centre of gravity of automotivevehicles

27. |1S11850 Automotivevehicles- Odometer systems- Method of evaluation

28. |1S11851 Method of eval uation of acceleration of automotivevehicle

29. |1S11852 Automotivevehicles- Uniform provisionsconcerning theapprova of vehiclesof
categoriesm2, m3, N and t with regard to braking

30. |[1S11865 Automotive vehicles- Method of conducting waterproofing test

31. [1S11877 Automotive Vehicles- Maximum Speed of Automotive Vehicles— Method of
Evauation

32. |1S11921 Automoative Vehicles- Method of Evauation of Constant Speed Fuel Consumption

33. [1S11948 Automotivevehicles- Steering effort - Method of evaluation

34. |1S12105 Methods of test for valvesof automotiveair brake systems

35. [1S12159 Method of eval uation of accuracy of parametersof steering geometry of automotive
vehides

36. |[1S/1S0O 12161 Road Vehicles- Endurance Braking Systemsof Motor Vehiclesand Towed Vehicles
- Test Procedures

37. |[1S12218 Method of measurement of approach, departure and ramp angles of automotive
vehides

38. |1S12222 Automotivevehicles- Turning circleand maneuverability requirements

39. [1S12695 Automotivevehicles-Threewhed ed vehicles- Determination of centreof gravity

40. [1S12793 Motorcycles- Measurement method for |ocation of centreof gravity

41. |[1S12821 Automotivevehicles- Braking system, tube connections- Dimensions

42. [1S12831 Automotivevehicles- Braking systems- Banjo bolt connectionsdimensions

43. [1S12832 Automotivevehicles- Interior noise- Method of measurement and requirements

44. [1S12851 Automotive vehicles - Hydraulic brake systems tubings - Performance
requirements




45. |1S12884 Automotivevehicles- Braking systems, rubber bootsfor brakewhed cylinders-
Performancerequirements

46. [1S13207 Automotivevehicles- Hydraulic braking systems- Whedl cylinder performance
requirements

47. |1S13224 Automotivevehicles- Hydraulic braking systems- Master cylinder performance
requirements

48. |1S13225 Automotivevehicles- hydraulic braking systems- Rubber cups- Specification

49. 1513249 Automotive vehicles- Braking systems- Rubber sedl for disc brake cylinder -
Performancerequirements

50. |[1S13363 Automotivevehicles- Air brake systems- Performance requirementsfor drain
vaves

51. |1S13453 Automotivevehicles- Braking systems- Method of test on brake dynamometer
for two and threewheelers

52. |1S13476 Automotivevehicles- Mechanica steering gear - Methods of test

53. |1S13492 Automotive vehicles - Two wheelers - Method of evaluation of brake pedal
strength requirements

54. |1S13603 Automotivevehicles- Air brake systems- Performancerequirementsfor brake
chamber

55. |1S13604 Automotivevehicles- Air brake systems- Performance requirementsfor dual
brakevalve

56. |[1S13988 Automotive vehicles - Starting gradeability - Method of measurement and
requirement

57. |1S14269 Automotivevehicles- Integra power steering gear - Method of test

58. |[1S14283 Automotivevehicles- Accelerator control systems- Safety requirements

59. |1S14346 (Part 1) | AutomotiveVehicles- Passenger Cars- Verificationof DriversDirect Field of
View - Part 1 : Vehicle Positioning for Static M easurement

60. |[1S14346 (Part2) | Automotivevehicles- Passenger carsverification of driversdirect field of view

(Part 2) Method of test

61. |1S14382 Automotivevehicles- Speed limitation devices- Specification

62. |1S14557 Automotive vehicles- Cooling performance - Method of measurement

63. |1S14610 Automotivevehicles- Fuel consumptiononchassis dynamometer — M ethodof
measurement




64. |1S14664 Automoativevehicles- Performancerequirementsand testing procedurefor braking
system of two and three wheeled motor vehicles

65. |1S14785 Automotivevehicles- - Determination of road - Load constants by coast down
test method

66. |[1S15702 Automotivevehicles- Air brake hose- Specification

67. |[1S15708 Road vehicles - Brake linings - Shear test procedure for disc brake pad and
drum brake shoe assemblies

68. |1S15783 Road vehicles- Brake control leversfor two and threewheeled motor vehicles-
Specification

69. |1S15986 Automotivevehicles- Uniform provisionsconcerning theagpprova of vehiclesof

categoriesm1 and n1 with regard to braking

70. |1S16137 (Part1) | Automotivevehicles- Methodsof measurement of braking coefficient of road
surfaces. Part 1 srtt method

71. |1S16137 (Part2) | Automotivevehicles- Methodsof measurement of braking coefficient of road
surfaces

72. |1S17128 (Part1) | Automotive vehicles— vehicle dynamicstest methods: Part 1 general test
conditions

73. |1S17128 (Part2) | Automotive Vehicles— Vehicle Dynamics Test Methods Part 2 Steady-State
Test Procedurefor Vehicle Stability and Controllability” Open-Loop and Closed
Loop Test

74. |1S17128 (Part 3) | Automotive Vehicles- Vehicle Dynamics Measurements Test Procedure Part-3:
Transient Response Test Procedure Open Loop and Closed Loop Test

75. |1S17132 Guideline Specificationsfor Replacement Brake Lining Assembliesand Drum
BrakeLiningsfor Power-DrivenVehiclesand Their Trailers

76. |1S17871 Automoative Vehicle Noise Emitted By Stationary VehiclesM ethod of M easurment
Non-Origina Replacement Exhaust Silencing SystemsRessfor Two and Three
Whedled Vehicles




| mportant Sandards on Springs and Suspension Systems

Sandards on DISC Brake

| S13249 — Automotivevehicles- Braking systems- Rubber seal for disc brakecylinder - Performance
requirements

Thisstandard specifiesthe performance requirementsfor
elastomeric seals used in automotive vehicles disc brake
cdipersusinganon-petroleum basehydraulic brakefluid.Sedls
covered under this may be solid section type (square,
rectangular, ring, etc.) mounted stationary in cylinder boreor
on the movabl e portion of disc brakes.

Performance Requirements:

° CydingHumidity,
° Low Temperature,

° Stroking Test etc

1S2742 (Part 7) — Automotivevehicles- Brakelinings. Part 7 shear test procedurefor disc brakepad
and drum brakeshoeassemblies

This Standard (Part 7) specifiesamethod for measuring the strength of
the bond connection between thelining material and thecarrier indisc
brake pad and drum brake shoe assemblies (shear strength). This
Standard isapplicableto assembliesthat areintegrally moul ded, bonded
or that use mechanical retention systems(MRS) of both typesused for
brakes on road vehicles. This Standard does not apply to riveted
assemblies.

| S15708 — Road vehicles- Brakelinings- Shear test procedurefor disc brakepad and drum brake
shoe assemblies

Thisstandard specifiesamethod for measuring the strength
of the bond connection between the lining material and the
carrier indisc brake pad and drum shoe assemblies (shear
strength). Thisstandard isapplicableto integrally moul ded,
riveted and bonded assemblies of both types of brake on  ASSEMBLY
road vehicles.

BRAKE PADS
ROTOR



Sandards on Hydraulic Brake

| S12851 — Automotivevehicles- Hydraulic brakesystemstubings- Perfor mancerequirements

. Thisstandard specifiesthe performance requirementsfor metallic tubings used in automotive hydraulic
brake systems

° Performance Requirement: Bursting strength, Bending, Expansion, Flaring, Flattening, Fatigueresistance,
Resistanceto heat, Resistanceto corrosion, Resistanceto sat spray, Resistancetoimpact, Hydraulictest,
and Compatibility with brakefluid.

IS 13207 — Automotive vehicles - Hydraulic braking systems - Wheel cylinder performance
requirements

° Thisstandard specifiesthe performance requirementsand test method for whed cylindersusedinautomotive
hydraulic braking systems. P

° Performance Requirement:
a  Strength
b)  Humidity operation
c) Storagecorrosion
d  Saticleskage
2) Heat pressure stroking (for rubber cups)

f) L ow temperature performance (for rubber cups)

g  Ozoneresistance (for rubber cups)

IS 13224 — Automotive vehicles - Hydraulic braking systems - Master cylinder performance
requirements

° Thisstandard specifiesthe performance requirements and test methods for both singleand dual output
master cylinder assembliesused in hydraulicaly operated braking systems of automotives.

° Performance Requirement: brake master cylinder
a Full stroketest;
reservoir

b)  Appliedleakage; inlet

outiet port
©)  Heatpressurestroking; = / o
d)  Huiddisplacement; : - -  S— -~
e  Srength; @, =
f) Corrosionresistancein storage; ikl

agcoauto.com

0 Reservoir Capacity and leakage;
h) Humidity,

i) L ow temperature performance.



| S13225 — Automotivevehicles- hydraulic braking systems- Rubber cups- Specification

Thisstandard specifiesthe genera and performance requirements of moul ded cups upto 51 mm diameter
used in master and whedl cylindersused in hydraulically operated braking systems of automotives.

Performance Requirement:

a Resistanceto Fluid at Elevated Temperatures,
b)  Precipitation;

c) OvenAgeng;

d)  Corrosonresstance;

€  Storagecorrosion;
f) Heat Pressure Stroking (master & whedl cylinder);

g  OzoneResstance (master and wheel cylinder rubber cup).

| S7079 —Automotivevehicles- Brakehoseassembliesfor hydraulic braking systemsused with non
- Petroleum base brakefluid specification

Thisstandard specifiesthe performance requirements, test procedures and methods of sampling of brake
hose assembliesto be used in hydraulic braking systems of automotive vehicleshaving nominal internal
diameter upto 5mm.

It appliesto brake hose assembliesmade of ahosefabricated from cord and naturd or synthetic el astomers
and assembled with metal end fittingsfor use with nonpetroleum-base brakefluidsin accordancewith IS
8654. The hose assemblies may also have metal centrefittings, rubber grommets, spring guards or any
other protective parts.

Thisstandard doesnot cover requirementsfor theend fittings, centrefittings; protective parts, etc, except
for salt spray test

TESTS

a Pressure Te<t;

b)  Burging Strengthtest;

¢  WhipTes;

d  TensleTes;

€  Water Absorption Test;

f) Salt Spray Test;

g  ColdBendTest; and

h)  Saticand dynamic Ozone Resistance Test.
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Sandards on Air Brake

IS 12105 — Methods of test for valves of automotive air brake systems

. Specifiesthe methods of test for valvesused in air brake systems of automotive vehiclesdesigned to
operate up to 8.5 bar nominal pressure.

° Test Procedures:

a  PeformanceTes;

b) Leak Test;

c)  EnduranceTes;

d)  Low Temperaturetest; and
€)  HighTemperatureTest.

I S13363 — Automotivevehicles- Air brakesystems- Perfor mancerequirementsfor drain valves

° Thisstandard coversthe performance requirements, insta lation dimens onsand testsfor drain valvesused
inair brakesystems.

° TESTS.

a  Leaktedt;

b)  Output performancetest;
¢)  Endurancetest;

d  Lowtemperaturetest;

€  Dryheattes;

f) Salt spray test;

g  Overpressuretest;

h  Water spray test; and

0) Vibrationtest.

I S13603 — Automotivevehicles- Air brake systems- Performancerequirementsfor brake chamber

. Thisstandard coversthe performancerequirementsand testsfor brake chambersusedinair brakesystems.

o TESTS: Air chamber
a  Leaktest; |
b)  Output performancetest; B

¢)  Endurancetest;

d) Lowtemperaturelesk test;
€  Hightemperatureleak tet;
f) Corrosonresistancetest;
0 Burst pressuretest;

h  Water spray test;

Camshaft

“S" head
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i) Vibrationtest; and
j)  Portthreadintegrity test

| S13604 — Automotivevehicles- Air brakesystems- Perfor mancerequirementsfor dual brakevalve

° Thisstandard coversthe performancerequirementsand testsfor brakevalvesusedindual circuit air brake
sysems.

° TESTS.

a) Leak test;

b)  Output performancetest;
c) Endurancetest;

d)  Lowtemperatureleak test;
€  Hightemperatureleak test;
f) Corrosionresistancetest;
0  Overpressuretest;

h)  Water spray test;

i) Vibrationtest; and

j)  Portthreadintegrity test.

Sandards on Brake lining

1S2742 (Part 1) — Automotivevehicles- Brakelinings(Non - Rubberized): Part 1 specification

. Thisstandard (Part 1) coverstheterminol ogy, dimensiond tolerancesand other performancerequirements
of non-rubberized brakeliningsof drum brakes.

° TEST REQUIREMENTS— Thefollowing properties shall be specified by the manufacturer.

a@  Normd frictioncoefficient; 4
b)  Hotfrictioncoefficient

C)  Specificgravity,

d)  Hardness

€)  Crossbreaking strength;
f) Acetoneextract

Weter swell;
h) Lossof weight onignition
i) Heat swell; and
) Shear strength
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1S2742 (Part 2) — Automotivevehicles- Brakelinings- Rubberised: Part 2 specification

° Thisstandard (Part 2) coverstheterminol ogy, dimensiond tolerancesand performance requirementsfor
rubber based brakelinings.

° TEST REQUIREMENTS— Thefollowing propertiesshall be specified by thelining manufacturer.
a  Densty;
b)  Shorehardness,
c)  Tendlesrength;
d)  Acetoneextract,
e  Waterswell;

f) Lossof weight onignition,
0 Heat swell test, and
h) Frictional test:
1)  Normal co-efficient of friction;
2)  Hotco-efficient of friction.
|S2742 (Part 3) — Automotive vehicles- Brakelinings: Part 3 methods of test

° Thisstandard (Part 3) coversthe methods of test to determine the physical and chemical properties of
brakelinings.

° TESTS:
Thefollowing testsshall be carried out to determinethe propertiesof thelinings:
a  Specficgravity; BRAKE SHOE

b) Rockwell har dn%, BRAKE LINING

SHOE RETURNING HYDRAULIC SLAVE
MATERIAL e ity

BRAKE DRUM

c)  Shorehardness,

| m
d)  Crosshreaking strength; ,

€  Acetoneextract; - f

f) Water swell;

g  Lossof weightonignition; : G@ ADaVSTHENT
N Heatswel; bl " oo

1)  Friction co-efficient (Normal and Hot) [ seel S2742 (Part 4)]; and
2)  Internal shear strength[ seelS2742 (Part5) : 1994].



| S2742 (Part 4) — Automotive vehicles— Brakelinings: Part 4 coefficient of friction - method of test

»  Thisstandard specifiesthemethod of eva uation of friction coefficient of brakeliningsby afriction materia
test machine (popularly knownas‘ Chase’ machine).

a)

: Friction Backplates [ Pistons I
Calliper Material

DRUM BRAKE

Calliper - p15c BRAKE

Bell

Brake ring I

|S2742 (Part 5) — Automotivevehicles— Brakelinings. Part 5internal shear strength - Method of
test

»  Thisstandard specifiesthemethod of measuring theinterna shear strength (stress) of brakelining materias
for disc brake padsand drum brakelinings used in automotive vehicle brakes.

Caliper Pin
Caliper

Bleed Valve

. Inspection window
(For checking pads)

Brake Pad
Wheel Stud
Dust Cap
Wheel Hub

Ventilating Slots

Bake Disc or Rotor

Disc Brake Components
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|S2742 (Part 6) — Automotivevehicles— Brakelinings: Part 6 compressivestrain test methods

° This Standard specifiesamethod for test and measurement of the compressive displacement of brake
liningsor brake pad assembliesdueto loading and temperature.

. This Standard appliesto disc brake pad assemblies or coupon samples cut from thefriction material.

IS 17132 — Guideline Specifications for Replacement Brake Lining Assemblies and Drum Brake
Liningsfor Power-Driven Vehiclesand Their Trailers

° Thisstandard appliesto replacement service brakelining assembliesintended for usein friction brakes
forming part of the braking system of power-driven vehiclesand their trailersand semi-trailersauthorized
for useon publicroads.

. Replacement brakelining assemblies may be approved for fitment and use on power-driven vehiclesand
their trailersand semi-trailershaving type approva in accordancewith 1S 11852 or | S 14664. Replacement
drum brake linings designed to be riveted to a brake shoe may be approved for fitment and use on
powerdriven vehiclesand trailers having type approval in accordancewith 1S 11852 and classified in
categoriesM3,N2,N3, T3and T4
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General Sandards

| S11852 — Automativevehicles— Uniform provisionsconcer ningtheapproval of vehiclesof categories
m2, m3, N and t with regard to braking

Thisstandard appliesto the braking of power-driven vehiclesindividualy and to trailersindividualy of
categoriesM2, M3, N and T asdefined in 1S 14272.

Thisstandard doesnot cover:
a  Vehicleswithamaximum design speed not exceeding 25 km/h;

b)  Tralerswhich may not be coupled to power-driven vehicleswith adesign speed exceeding 25 km/
h; and

c) Vehiclesfittedfor invdid drivers.

| S 12821 — Automotivevehicles- Braking system, tube connections- Dimensions

Thisstandard coversthe recommended dimensions of tubing with flared endsused in hydraulic brake
systemsof automotives

Driver's
DIMENSIONS — Bra]:lgf\a;e Main Reservoir Co[rrEressor
Tubingand Fares [r '—C
Angle cocks
Threaded Ports (Tube Nuts) Train pipe (Brake Pipe) Train line on
o second venicle
MadeTubeNuts (Fittings)

( MainjReservoir Pipe
Application valveﬁ Auxiliary v

i ) Coupled hoses
reservoir between vehicles

Brake
block I:I

[ Triple valve

Exhaust

Brake |
cylinder Holding valve



| S12831 — Automotivevehicles- Braking systems- Banjo bolt connectionsdimensions

° Thisstandard specifiesdimensional requirementsfor threaded portsand banjo boltsfor interconnection of
maj or componentsin automotive hydraulic brake systems.

IS 12884 — Automotive vehicles — Braking systems, rubber boots for brake wheel cylinders -
Performancerequirements

. This standard specifiesthe performance requirements and test methods for rubber boots at the end of
whed cylinders (usedin drum brakes) to prevent the entrance of impuritieslike dirt and moisture.

| S13453 — Automotive vehicles— Braking systems- M ethod of test on brakedynamometer for two
and threewheelers

° Thisstandard coversmethod of test on brake dynamometer for two and three wheel ers such as mopeds,
scooters, motorcyclesand threewhee ed motor vehicleswith maximum recommended mass not exceeding
1000 kg, fitted with drum or disc brakes.

° TYPE OF TESTS - Thefollowing type tests shall be carried out on dynamometer to assess brake
performance:

a  TypeD1ltest (Performancetest);
b)  TypeD2test (Fadetest); and
c)  TypeD3test (Wet/dry test) (Applicablefor twowhedersonly).

é | Q /Torque arm

Brake T —
block : ‘?
Fly Wheel T /7
T
// \ o
— : 2 We|ghtgvv =



| S 13492 — Automotive vehicles— Two wheelers— Method of evaluation of brake pedal strength
requirements

Thisstandard specifiesthe method for eval uating the static strength requirements of brake pedalsusedin
mopeds, scootersand motorcycles.

Thebrakelever strength requirementsare coveredin 1S 13493.

Pivot

Output
force (Fo)

>

Output rod connected
to master cylinder or
pushrod

Input Pedal

/Frce (Fi)

| S14664 — Automotivevehicles—Perfor mancerequirementsand testing procedurefor braking system
of two and threewheeled motor vehicles

Thisstandard specifiesrequirementsfor service brake systemsand where applicable, associated parking
brake systems of power driven vehicleswith two or threewheelsof category 3-1, 3-2, 3-3, 3-4 and 3-5,
asdefined in 3.28 to ensure safe braking performance under normal and emergency riding conditions.
These categoriesdo not include,

a8  vehicleswithaV _ of <25km/h;and
b)  vehiclesequippedfor disabledriders.

Thisstandard isal so applicableto three wheeled vehicle designed to draw asemi-trailer. In case of three
whedl ed vehiclesdesigned to draw asemitrailer, themaximum weight to be cons dered shall bethemaximum
weight of the drawing vehicle (prime mover) inrunning order plusthe maximum weight transferred tothe
drawing vehicle (primemover) by theladen semi-trailer (in static condition).

Brake Testing Set Up
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IS 15783 — Road vehicles — Brake control levers for two and three wheeled motor vehicles —
Specification
Thisstandard specifiesrequirements of hand-operated leversused for control of brake system of two and
threewheeled motor vehiclesfitted with handlebar.

Thecontrol leverscomplying with therequirementsof thisstandard may be used asclutch control leversat
the option of the vehicle manufacturer provided these are suitableto the application.

IS 16137 (Part 1) — Automotive vehicles— M ethods of measurement of braking coefficient of road
surfaces— Part 1 SRTT method

° Thisstandard specifiestest method for measurement of longitudinal Peak Braking Coefficient (PBC) of
road surfaces using a Standard Reference Test Tyre (SRTT) primarily to be used for demonstrating
compliance of the PBC to statutory requirements.

el oy Fia Fi4f2

1S 16137 (Part 2) — Automotive vehicles— M ethods of measurement of braking coefficient of road
Surfaces— Part 2 Pendulum M ethod

° Thisstandard specifiestest method for quick and periodical measurements of skid resistance of road
surfacesusing pendulum tester.



| S 15986 — Automotivevehicles—Uniform provisionsconcer ning theapproval of vehiclesof categories
mZlandnlwithregardtobraking

° Thisstandard specifiesuniform aternative provisions concerning theapproval of vehiclesof categoriesM 1
and N1 asdefined in 1S 14272 with regard to braking as per 1S 11852.

° Thisstandard doesnot cover
a  vehicleswith adesign speed not exceeding 25 km/h; and
b) vehidesfittedforinvdiddrivers.

| S/I SO 12161 — Road Vehicles— Endurance Braking Systemsof M otor Vehiclesand Towed Vehicles
- Test Procedures

. This Standard specifiesmethodsfor testing the endurance braking systems of vehiclesof categoriesM N
and O (excludingM 1, N1, O1 and O2) which aredesigned to comply with ECE-R 13/09 with supplement
1to6. Thevauesgivenin square bracketsaretaken from ECE Regulation No. 13 for information.

° All endurancetest procedures are based on the principle of equivalent energy absorption and procedures
which are not suitableto support thisprincipleare not considered.

° Theprincipleof equivaent energy alowsthe basetest parametersto be adapted to the variations occurring
under real conditionscompared to theoretical values.

° Typica sourcesare:
a  Thevariation of thegradient of downhill test track; or

b)  Thevariation of retarding force during drag testsor indoor test.

IS 11852 — Automotive Vehicles — Uniform Provisions Concerning the Approval of Vehicles of



CategoriesM, N and T with Regard to Braking

° Thisstandard appliesto the braking of power-driven vehiclesindividualy and to trailersindividually of
categoriesM, N and T asdefined in 1S 14272 Automotive vehicles— Types— Terminol ogy.

° Thisstandard does not cover:
a  Vehicleswithamaximum design speed not exceeding 25 km/h;

b)  b)Tralerswhich may not becoupledto powerdriven vehicleswith ades gn speed exceeding 25 kim/
h; and

c)  Vehidesfittedforinvdiddrivers.
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