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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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oduction

Drum and disc brake friction materials are important functional parts of the wheel brakes. They are pressed
against the rotating brake drum or disc by a clamping force applied by the actuating mechanism of the brake
during a braking operation. The kinetic energy of the vehicle is thereby largely transformed into heat. The
brake pad or lining is of essential importance for the effectiveness and user comfort of the brake system. Disc

brake

pads caonsist of the friction material itself the pad carrier plate and_in some cases_silenci

ng parts, pad

wear
to the
Unde
other
the K
supp
of fib
any I
relev

The lpasic aim of this International Standard is:

[

[
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Visib
com
Interr
proce
defin

warning devices and retaining or guiding elements. The friction material is usually perman
backing plate by a bonding process in which the friction material is subjected to both heat 2
rlayers can be inserted between the friction material and backing plate to improvée|bond
properties. Drum brake linings consist of the friction material itself, usually shaped to'match
rake shoe onto which it is subsequently attached. The friction material ish\usually attg
prting brake shoe either by bonding or by the use of rivets. Conventional frigtioh materials c
fous materials, bonding agents, anti-seize agents, metals and other fillers=The friction mate
acking plates, anti-noise measures, pad springs and pad wear warning-devices, etc., are ¢
ant figure.

p ensure the product is verified and validated during all preject phases for transfer into series
p increase product reliability and at the same time limitithe cost of testing;

p identify the necessary test standards to equally-cover brake performance and noise.

ressibility are the main reasons forthe statistical evaluation. The procedures desc
ational Standard are based on ISQ/LS 16949 and encompass the entire product quality
ss, from the definition phase up (to the determination of parameters for series productio
bd in this International Standard as phases 1to 7.

ently bonded
nd pressure.
strength and
the radius of
ched to the
bnsist mainly
rial type, and
efined in the

production;

lity of production spread and the oppartunity to select parts for testing from assorted areas of

ibed in this
preplanning
n. These are
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Road vehicles — Brake lining friction materials — Product
definition and quality assurance

1 3

The
vehio

In co
perm

Unifo
are c

supp
This

deve
mate

Raw

Bcope

brocedures in this International Standard apply to disc brake pads and drum brake-linin
les and describe systematic processes for the quality assurance of such brake linings.

hjunction with tolerance ranges, the test methods and results described in this Internatio
t a rapid assessment of disc brake pads.

rm handling of the procedures through various phases ensures that.the quality assurance
early understood and that a global implementation is possible in the_relationship between cd
iers.

International Standard relates to the completed friction. material and is applicable du
opment to the quality assurance of ongoing series production, focussing on the “compg
rial. It is advisable that tests with apparent “system” character be avoided.

material checks and processing control are outside the scope of this International Standard.

2 Normative references

The

following referenced documents ‘are indispensable for the application of this documen

refergnces, only the edition cited tapplies. For undated references, the latest edition of th

docu

ISO 4
other

ISO ¢

ISO ¢
asse

SO/

ment (including any amendments) applies.

812-1, Paints and varnjshes — Determination of resistance to liquids — Part 1: Immers
than water

310, Road vehicles — Brake linings — Compressive strain test method

312, Road\vehicles — Brake linings — Shear test procedure for disc brake pad and drun
mblies

gs for motor

nal Standard

requirements
stomers and

ring product
nent” friction

t. For dated
b referenced

on in liquids

) brake shoe

PAS) 22574, Road vehicles — Brake linings friction materials — Visual inspection

ISO 26865, Road vehicles — Brake lining friction materials — Standard performance test procedure for
commercial vehicles with air brakes

ISO 26866, Road vehicles — Brake lining friction materials — Standard wear test procedure for commercial
vehicles with air brakes

ISO 26867, Road vehicles — Brake lining friction materials — Friction behaviour assessment for automative
brake systems

ISO 27667, Road vehicles — Brake lining friction materials — Evaluation of corrosion effects on painted
backing plates and brake shoes
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JASO C458-86, Test procedure of pH for brake linings, pads and clutch facings of automobiles

JIS D 4311, Clutch facings for automobile

JIS D 4421, Method of hardness test for brake linings, pads and clutch facings of automobiles

SAE J2598, Automotive disc brake pad natural frequency and damping test

SAE J2694, Anti-noise shims: T-Pull test 1)

SAE J2707, Wear test procedure on inertia dynamometer for brake friction materials

SAE J2724,

3 Terms

\leasurement of disc brake friction material underlayer distribution

and definitions

For the purpgses of this document, the following terms and definitions apply.

3.1
density

Yo
ratio of the m

3.2

porosity

P

relative volur

NOTE TH

ass to the volume of the friction material under normal conditions

ne proportion of cavities in a material

is includes open or enclosed pores of any size,.shape and distribution.

4 Symbogls and abbreviated terms
Symba|l Definition Unit
P density g/cms
Pret absolute or real density without pore volume g/cm]
my pad mass in air for density measurements g
iy, pad mass in water for density measurements g
14 pad volume for density measurements cm3
P porosity %
TR room temperature °C
PR brake pressure kPa
My torque Nm
g pad wear mm/g
Wy disc wear mm/g
U coefficient of friction —

1) In preparation.
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5 Product quality preplanning and test plan

5.1 General

The test requirements for the various phases are defined in the different test plans for passenger cars and
commercial vehicles in 5.4.

The development phase of prototypes (phases 1 to 4) describes the systematics and tests used in the
manufacture of brake linings from tools not yet meeting series standards. The end of phase 4 is the technical

product release.

The
asse

The
initial

production transfer and initial sampling (phases 5 and 6) describes the required scope afyt
ssment of the initial production series with the tools and processes intended for the series:.

series production (phase 6).

The {est volume during the continuing series production monitoring (phase 7)-lies within the res

the p
in-prq
plate

Base|
tests

ad manufacturer and is documented in the control plan (CP) which-also includes the d
cess inspection as well as for the incoming inspection of purchased\parts like raw mate
5, shims and accessories.

d on the level of in-process controls, the test efforts on the final' product should be minimiz
such as friction tests, may not be needed for each singlechatch. In any case, the frequency

size has to be defined in the CP.

The
data
contr
respe

5.2

5.21

chemical-physical brake lining data of the tests listed below include performance and/or

which result from a process chain. Any requiremehnts of process capability indices and statis
bl need to be agreed between the customer and the supplier. Agreed tolerances, howeve
cted.

Procedure

General procedure

The approval of brake linings(isymade by vehicle testing and a concurrent determination of its

the te

The
spec

st standards listed heré:

manufacturer of brake linings ensures that the parameters, the composition and the mon
fied process parameters are maintained by regulated and auditable procedures.

The

etermination of performance data via the test standards listed here at the end of this proce

comparisonwith the tolerance serves as confirmation that the prescribed procedures were correc

psting for the

alidation of the manufacturing process is proven by documentation and assessment of the rfesults during

ponsibility of
btails for the
ials, backing

ed and some
and sample

Characteristic
tical process
", have to be

broperties by

toring of the

ss chain and
ly performed.

The fime)delay between processing and testing does not permit process intervention such as SH

C (statistical

process control).

Determination of performance data on completed brake linings during a batch test serves as continuing proof
of conformity and permits the observation of trends.

The tolerance range for these data is determined as described in 5.2.2 to 5.2.5 below.

5.2.2

Prototyping — Customer samples (phase 4)

Initial specification of tolerances are determined from the values of the batch tests of the prototype sampling.
The assessment takes account of the data of the variant then approved. The tolerances arising from the
approved prototypes are registered in the lining data sheet (LDS).

©I1SO
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5.2.3 Specification/validation (phases 5 and 6)

Results are obtained from the batches of the product transferred to series production, under the condition that
the composition, the process, the brake, disc or drum and geometry are determined and comply with the state
of the series. The results are verified with the customer. Variations to the tolerances shall be agreed with the
customer and results shall be recorded on the lining data sheet (LDS). Specifications of tolerance are agreed
with the customer viewing the data, using statistical analyses as appropriate.

5.2.4 Series monitoring (phase 7)

The ongoing surveillance of the series production (phase 7) shall be in accordance with the test frequencies
and sample size which are fixed in a control plan by the manufacturer based on the pracess controls on series

production.

5.2.5 Review of tolerance

A review of the tolerance following a number of batch tests to be determined can be performed by the fijiction
material marjufacturer and the customer.

5.3 Phases of product quality preplanning

The phases ¢f product quality preplanning are shown in Figure 1.

Phase |l | Phase 2 Phase 3 Phase 4 Phase 5 | Phase 6 | Phase|7
Concepy advance planning I:z::g[:?::;t Cu:troo::ry:::ngp;les Specification/Validation m:nf::fr? g
Prototype batehes Production transfer Series
Peparation Functional samples [ Initial sign-off satch Production Part Approval productidgn
Technicalrelease PRARP
> Planning > Production planning - and control
Product design and
development
\> Process desigprand
A development
Product and process
verification (Prod. trial)
roduct and process validation
(Product- and process audits)
Production Series
Transfer Productjon
> Feedback, assessment and corrective actions

Figure 1 — Phases of product quality preplanning

5.4 Test plan

5.41 General

Separate test plans are made for passenger cars and commercial vehicles. The test plans differentiate four
basic categories of tests:

a) general;

4 © 1SO 2008 — All rights reserved
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b) physical properties;

c) corrosion;

d) inertia dynamometer tests.

This International Standard defines preferred test procedures. Because of established databases and
practices, alternative and regional tests are accommodated in the test plans. The companies working in

another region should respect local practices. The future goal is the complete harmonization of the test
procedures.

5.4.2] Test plan for passenger car disc brake pads
The test plan for passenger car disc brake pads is shown in Figure 2.
Test|plan for passenger car Phase1/2| Phase 3 Phase 4 D Phase 5 + 6 Phase 7
H [ Concept7 | Tnitial product Prototyping - % Specification/ Series
disc prake pads i ¢ N R monitoring
Standard/
Type df tests Notes Document Index Preparation Functional samples| Prototype | Initial sign<off Production transfer Series production
batches bafch
General
visual ifspection ISO/PAS 22574 D 100% 100% 100% 100% C
underlayer distribution SAE J2724 D 3/3 3/3 3/3 3/3
inspecton critical dimensions Part drawing D 2/2 5/5 5/5 5/5 [
full dimgnsional inspection 1 Part drawing D 5/5
mropenies
density| ISO 15484 E 3 3 3 3
porosit ISO 15484 E 3 3 3 3
pH-Indgx JASO C458-86 E 3 3 3 3
compressibility, cold 2 I1SO 6310 A, D 50/50 50/50 50/50 50/50 S C
comprepsibility, hot 1SO 6310 D 2/2 2/2 5/5 5/5 Z
swell arjd growth 1 1SO 6310 D g’ 2/2 2/2 5/5 z 5/5 ‘&
thermalltransmission 1SO 6310 D ° 212 2/2 5/5 < 5/5 <<
shear sfrength, cold 1SO 6312 AD | 2 5/5 5/5 5/5 £ 5/5 B C
shear sfrength, cold (after performance dyno test) 1SO 6312 £33 11 11 3/3 § N %
T-pull-tgst (bonded insulator) SAE J2694 D _3 2/2 22 = 2/2 .g C
eigenfrg¢quency SAE J2598 D, G E 313 313 E 3/3 8
Alternatie/regional tests B g
swell arjd growth 2 (oven) SAE J160 D 2/2 2/2 22 2/2 o
hardnegs 2 JIS D4421 A D % 50/50 50/50 50/50 50/50 [
Corrosign B
corrosign effects on painted backing plates & shoe] 3 1SO 27667 EwF 1x3
resistarjce to brake fluid and mineral oil 3 1SO 2812-1 EjF 1x3
Inertia-dynamometer tests
perforrhance test 1/ production friction test 1SO 26867 A D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set B/C
wear tgst 3 SAEW2707 D,H 1Br. Set 1 Br. Set 1x 1Br. Set B
Alternatile/regional tests
perforance test 2 SAE 2522 A D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set B
perforance test 3 JASO C-406 AD 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set B
produdfion friction test ECE R 90/Annex 8] A, D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set []
Optional |nertia-dynamometer tests
noise rpatrix dyno test SAE J2521 D 1 Br. Set 1 Br. Set 1 Br. Set
Results of each batch each
Batch
Descrigtion: LDS LDS / MSDS LDS LDS
Technical Requirements Friction Material Specification Parameter fixing Drawing
LDS Lining Data Sheet.
MSDS Material Safety Data Sheet
Index:
A Thé valués so designated are to be shown as a trend representation starting from phase 5
B Within a Product audit as per manufacturer's control plan
Cc Fréquency and sample size as manufacturer’s control plan
D Tests with new linings from each part number
E - e iminge-fromi L
F General process/machine tests with new linings from inner or outer side (n/n), not for each part number
G All pads for noise dyno tests
H Selection of wear test option in agreement with customer
Notes:
1 Full dimensional inspection only for PPAP (initial sampling)
2 Evaluation of statistical distribution; samples for further tests to be derived from statistical distribution
3 1 test during production transfer, primarily the first batch
Remarks:

Test quantities are valid for each part number ! Separate for inner and outer pads.

PPAP (Initial sampling) could be in-between or after Phase 5+6.

The a.m. sampling quantities are the sufficient requirements. For prototypes, the sample can be reduced if there is a proven shortage of parts.
For repeated sampling also tests can be left out, e.g. SAE J2707 wear testing.

The complete test plan applies to new products or to friction material changes in existing products.

Figure 2 — Test plan for passenger car disc brake pads

© 1SO 2008 — All rights reserved 5
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5.4.3 Test plan for passenger car drum brake linings/lined shoes

The test plan for passenger car drum brake linings/lined shoes is shown in Figure 3.

Test plan for passenger car Phase1/2| Phase3 Phase 4 Phase 5 + 6 Phase 7
e . Concept/ Tnitial product ing - n i Series
drum brake linings/lined shoes - o ooing Sheciication! monitoring
Standard/ . . o . . :
Type of tests Notes Document Index Preparation Functional samples| Prototype | Initial sign-off Production transfer Series production
batches batch
General
visual inspection ISO/PAS 22574 D 100% 100% 100% 100% [
inspection critical dimensions Part drawing D 3/3 5/5 5/5 5/5 C
full dimensional inspection 1 Part drawing D 5/5
'?hysical Properties
density I1SO 15484 D 3/3 3/3 3/3 3/3 =
porosity ISO 15484 D 3/3 3/3 3/3 313 3
pH-Index JASO C458-86| D 2 3/3 313 313 § 313 'g
hardness JIS D4421 A D s 3/3 3/3 5/5 = 5/5
shear strength, cold 2 1SO 6312 A D g 3/3 3/3 5/5 i" 5/5 é;L
shear strength, cold (after performance dyno test) 2 1SO 6312 £ 11 1M 3/3 .g 11 :t
Alternative/regional testp % % A.g
gogan hardness SAE J379 A, D 4 3/3 3/3 5/5 g 5/5 _'g’
Corrosion o
corrosion effects on pajnted backing plates & shoe] 3 1SO 27667 E 1 %3 a
resistance to brake flui and mineral oil 3 1SO 2812-1 D %3
Inertia-dynamometer tests
performance test 1/ prgduction friction test 1SO 26867 A D 1 Br. Set 1 Br. Set 3 Br. Set O 1 Br. Set BJC
wear test 3 SAE J2707 D, F 1 Br. Set 1 Br. Set \,_, 1x1Br. Set
Alternative/regional testp
performance test 2 SAE 2522 A D 1 Br. Set 1Br. Set 3 Br. Sef 1Br. Set
performance test 3 JASO C-406 A D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set
production friction test ECE R 90/Annex 8] A, D 1 Br. Set 1 Br. Set 3 Bf. Set 1 Br. Set
Optional Inertia-dynamdmeter test
noise matrix dyno test SAE J2521 D 1 Br. Set 1Br. Set 1 Br. Set
Results ‘of ach batch each
Batch
Description: LDS LDS / MSDS LDS LPS
Technical Requirements Friction Material Specification Parameter fixing Draying
LDS Lining Qata Sheet
MSDS Materia| Safety Data Sheet
Index
A The valjes so designated are to be shown as a trend representation starting from phase 5
B Within g Product audit as per manufacturer's control plan
Cc Frequerfcy and sample size as manufacturer’s control plan
D Tests wih new linings from each part number
E General|process/machine tests with new lined shoes, not for each part number
F Selectiof of wear test option in agreement with customer
Notes
1 Full dimgnsional inspection only for PPAP (initial sampling)
2 If applichble
3 1 test dufing production transfer, primarily the first batch
Remarks:

Test quantities are valid fa
PPAP (Initial sampling) c
The sampling quantities
For repeated sampling al.
The complete test plan ag

r each part number !

uld be in-between or after Phase 5+6.
ated for brake linings are the minimum requirement. For prototypes, the sample can be reduced if there is a proven shortage of parts.
o tests can be left out, e.g. SAE J2707 weartesting.
Iplies to new products or to friction matetial.chianges in existing products.

Figure 3'=Test plan for passenger car drum brake linings/lined shoes
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5.4.4 Test plan for commercial vehicle disc brake pads

The test plan for commercial vehicle disc brake pads is shown in Figure 4.

Test plan for commercial vehicle Phase 1/2| Phase 3 Phase 4 Phase 5 +6 Phase 7
. Concept/ Tnitial product Prototyping - Specification/ Series
disc brake pads i ¢ Nraridation monitoring
Standard/
Type of tests Notes Document Index Preparation Functional samples| Prototype | Initial sign-off Production transfer Series production
batches batch
General
visual inspection ISO/PAS 22574 D 100% 100% 100% 100% [
underlayer distribution SAE J2724 D 3/3 3/3 3/3 3/3
inspection critical dimensions Part drawing D 2/2 5/5 5/5 5/5 C
full dimensional inspection 1 Part drawing D 5/5
PhysicaIIProperties
density| ISO 15484 E 3 3 3 3
porosit 1SO 15484 E 3 3 3 3
pH-Indgx JASO C458-86 E 3 3 3 3 ol
compresibility, cold 1SO 6310 A D 5/5 5/5 5/5 5[5 3 C
compreksibility, hot 1SO 6310 D > 212 212 5/5 ﬁ 5/5 '&
swell arjd growth 1 1SO 6310 D & 2/2 2/2 5/5 % 5/5 <<
thermalltransmission 1SO 6310 D 2 202 22 5/5 = 5/5 5
shear sfrength, cold 1SO 6312 A D to 5/5 5/5 5/5 i 5/5 % [
shear sfrength, cold (after performance dyno test) 1SO 6312 x 11 11 3/3 % 1M .g
Alternatile/regional tests E '2 g
swell arjd growth 2 (oven) SAE J160 D 2/2 2/2 22 2/2 g
hardnegs (alternative to compressibility) JIS D4421 A, D 5/5 5/5 516, 5/5 o C
Corrosign
corrosign effects on painted backing plates & shoe] 2 1SO 27667 E,F 1x3
resistarjce to brake fluid and mineral oil 2 1SO 2812-1 E F 1x3
Inertia-dynamometer tests
perforrhance test 1/ production friction test I1SO 26865 A D 1 Br. Set T\Br. Set 3 Br. Set 1 Br. Set B/C
wear tdst 1 2 1SO 26866 D, H 1)Br. Set 1 Br. Set 1x 1Br. Set B
Alternatile/regional tests
perforance/ wear test 2 SAE J2115 A D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set B
performance test 3 JASO C-407 AD 1 Br, Set 1 Br. Set 3 Br. Set 1 Br. Set B
wear tdst 3 2 SAE J2707 A D 1Br. Set 1Br. Set 1x1Br. Set B
produdfion friction test ECE R 90/Annex 8| A, D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set C
Results of each batch each
Batch
Descrigtion: LDS LDS / MSDS LDS LDS
Technical Requirethents Friction Material Specification Parameter fixing Drawing
LDS Lining Data Sheet
MSDS Material Safety Data Sheet
Index:
A The values so designated are to be shown as a trend representation starting fren phase 5
B Within a Product audit as per manufacturer's control plan
[+ Frequency and sample size as manufacturer’s control plan
D Tests with new linings from each part number
E Tests with new linings from inner or outer side
F General process/machine tests with new linings from inner or outér side (n/n), not for each part number
G Al pads for noise dyno tests
H Selection of wear test option in agreement with custemer,
Notes:
1 Full dimensional inspection only for PPAP (ifitial sampling)
2 1 test during production transfer, primarily the“fifst batch
Remar}s:
Test quartities are valid for each part numbef.L.8€parate for inner and outer pads.
PPAP (Inifial sampling) could be in-betweén or affer Phase 5+6.
The sampling quantities stated for brake,pads‘are the minimum requirement. For prototypes, the sample can be reduced if there is a proven shortage of parts.
For repealed sampling also tests canmbé 1éft out, e.g. SAE J2707 wear testing.
The complete test plan applies to héw.products or to friction material changes in existing products.
Figure 4 — Test plan for commercial vehicle disc brake pads
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https://standardsiso.com/api/?name=58d166784c14df44beebd4f3c3b96517

ISO 15484:2008(E)

5.4.5 Test plan for commercial vehicle drum brake linings

The test plan for commercial vehicle drum brake linings is shown in Figure 5.

Test plan for commercial vehicle Phase1/2| Phase3 Phase 4 Phase 5 + 6 Phase 7
drum brake |InlngS [~ Concept/ . Tnitial product Prototyping - Specification/ _S?ie§_
C Validation monitoring
Standard/
Type of tests Notes Document Index Preparation Functional samples| Prototype | Initial sign-off Production transfer Series production
batches batch
General
visual inspection ISO/PAS 22574 D 100% 100% 100% 100% C
inspection critical dimensions Part drawing D 3/3 5/5 5/5 5/5 C
full dimensional inspection 1 Part drawing D 5/5
'?hysical Properties
density I1SO 15484 E 3 3 3 3 [
porosity 1SO 15484 E - 3 3 3 9 3 g
hardness JIS D4421 AD é 3/3 3/3 3/3 5 3/3 <°'
swell and growth 1 1SO 6310 D 3 2/2 2/2 2/2 E 2/2
thermal transmission 1SO 6310 D E 212 212 212 E 212 .él
strength JIS D 4311 A, D Q 1/1 2/2 2/2 c 2/2 N
Alternative/regional tests § ﬁ Aﬁ
compressibility (cold/hd) 1SO 6310 AD | X 212 212 212 2 212 3
swell and growth 2 (ovgn) SAE J160 D 22 212 2/2 2/2 E
gogan hardness SAE J379 A, D 3/3 3/3 3/3 3/3
Inertia-dynamometer tests
performance test 1/ prgduction friction test I1SO 26865 A D 1Br. Set 1 Br. Set 3 Br. Set 1 Br. Set BJC
wear test 2 1SO 26866 D, G 1 Br. Set 1 Br. Set 1 x 1 Br. Set
Alternative/regional tests \_,
performance/ wear tesf 2 SAE 2115 A D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set
performance test 3 JASO C-407 | A,D 1 Br. Set 1Br. Set 3 Br. Set 1Br. Set
wear test 3 SAE J2707 A, D 1 Br. Set 1 Bf. Set 1 Br. Set
production friction test ECE R 90/Annex 8| A, D 1 Br. Set 1 Br. Set 3 Br. Set 1 Br. Set
each
Results of eachwbatch Batch
Description: LDS LDS / MSDS LDS LpS
Technical Requirements Friction MateriahSpecification Parameter fixing Draying
LDS Lining Qata Sheet
MSDs Materia| Safety Data Sheet
Index:
A The valdes so designated are to be shown as a trend representation starting from phase 5
B Within g Product audit as per manufacturer's control plan
Cc Frequerfcy and sample size as manufacturer’s control plan
D Tests wih new linings from each part number
E Tests with new leading or trailing segments or anchor or cam block
G Selectioh of wear test option in agreement with customer
Notes:
1 Full dimpnsional inspection only for PPAP (initial sampling)
2 1 test dyfing production transfer, primarily the first batch
Remarks:

Test quantities are valid f¢r each part number !

PPAP (Initial sampling) cquld be in-between or after Phase 5+6.

The sampling quantities sfated for brake linings are the minimum requirement. For, prototypes, the sample can be reduced if there is a proven shortage of parts.
For repeated sampling aldo tests can be left out, e.g. SAE J2707 wear testing.

The complete test plan agplies to new products or to friction material changes in-€xisting products.

Figure'5 — Test plan for commercial vehicle drum brake linings

6 Checks andrequirements — Brake lining complete

6.1 General (Visual, dimensional and material checks)

6.1.1 Visual inspection

Brake linings shall exhibit no faults which could impair their function. The brake linings are inspected in the “as
supplied” condition. The characteristic features for the visual inspection are defined in ISO/PAS 22574.

6.1.2 Underlayer distribution

The test method shall be in accordance with SAE J2724.
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6.1.3 Dimensions

The dimensions of the brake linings which are to be tested shall comply with the appropriate current part
drawing.

6.1.4 Material

The brake lining manufacturer shall ensure and document the uniformity of material quality. The batch data of
the approved initial samples are taken as a reference for all production batches.

Potential test procedures in addition to raw material test results and certificates can be:

— thermogravimetric analysis (TGA);

— thermomechanical analysis (TMA);

— pyrolytic gas chromatography (PGC);

— differential-scanning-calorimetry (DSC);

— ¢lectronic-differential-X-ray (EDX).

This |ist does not exclude other test techniques.

The material of the pad backing plate, the insulating shimjthe retaining spring and the pad wear warning
devige shall comply with relevant drawing instructions.

6.2 | Physical properties
6.2.1| Density

6.2.111 Method of determination

The dlensity of friction materials is*determined by the water displacement method. The procedurg is based on
Archimedes principle. This states that a body fully immersed in water will exhibit an apparent|loss of mass
equivalent to the mass of the displaced water. Because 1 cm3 of water weighs one gram at 4 °C, the loss of
in water can be regarded as a numerical value equivalent to the volume. The density is th¢refore equal

6.2.1]2 Apparatus

A suitable*underfloor weigher, by means of which the mass of the sample can be weighed in gfams within a
toleraneé-of-0;:1-%and-to-whese-weighi Hity-a-thin-wiretight-wire e p attached without
any adverse effects on the result.

A water vessel in a size which allows the sample to be completely immersed in the water, without coming into
contact with the bottom or side walls of the vessel.

6.2.1.3 Sample preparation
The friction material can be used wholly or in part for determining the density.
Cut-out parts should have a minimum mass of 5 g. Rough surfaces shall be flat and smooth, to prevent the

formation of bubbles when immersed in water. Care shall be taken that the samples are free from possible
underlayer or bonding residue.
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6.21.4 Pr

ocedure

The test is carried out at a temperature of (23 + 2) °C. The water used is free from any suspended particles.
Approximately 0,01 % of a wetting agent is added to the water in the water vessel in order to reduce its
surface tension. If the water is visibly contaminated, it shall be replaced.

First, the mass of the sample in air (m,) shall be determined. Then the sample shall be completely immersed
into the water by means of a wire, in a light wire basket, or using a clasp, and in the water its mass (m,,) shall

be measured

following an immersion period of 10 s. Ensure that no air bubbles adhere to the sample.

6.2.1.5 Calculation

The density,
l
",
m
p=Tit
y =—2al
o)
where
my s th
my, is th
Vs th

6.2.1.6 Tgst report

State the de
(parts) of a p

6.2.2 Porosity

6.221 M

0, is calculated as follows:

a

ater

e pad mass in air;
e pad mass in water;

e pad volume.

hsity figure for each product/as a single numerical value to the nearest 0,01 g/cm3. If po
ad are measured, the average of three sample results shall be taken as the density of the pr

bthod of determination

The measur
based on ei
volume and

d density of the friction material is compared to the calculated density. The measured den
her<the specific gravity of the sample or dimensional measurements to determine the s3

(1)

rtions
bduct.

ity is
mple
5 and

ass. The calculated density is based on the density of each of the brake lining component

the mass proportiom i the formuiation:

The test method in accordance with JIS D 4418 may be used as an alternative.

6.2.2.2 Sample preparation

If the sample volume is to be determined by dimensional measurements, it shall be ground with flat parallel
sides which allow acceptable thickness, length and width measurements to the nearest 0,1 % of the nominal

sizes.

10
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6.2.2.3 Procedure
6.2.2.3.1 Inspect the part for adequate grind.
6.2.2.3.2 Measure the sample length, width and thickness, each to the nearest 0,1 %.

6.2.2.3.3 Measure the mass of the sample to the nearest 0,1 %.

6.2.2.3.4  Obtain the real density and the mass percentage of each raw material in the formulation. Do not

include any fugitive materials such as solvents.

6.2.2[4 Calculation

The porosity, P, is calculated as follows:

P:{1— P }100%
Pnet

wherg

» is mass/(length x width x thickness);

density of the pad lining components.

6.2.2|5 Testreport

Repdrt porosity to the nearest 0,1 %.

6.2.3| pH-index

The test method shall be in accordance{with JASO C458-86.
6.2.4| Cold and hot compressibility

The st method shall be incaecordance with ISO 6310.

6.2.5 Swell and growth
The fest method shall be in accordance with ISO 6310.

The st method in accordance with SAE J160 may be used as an alternative/regional test.

6.2.6|_Thermal transmission

Anet  is the absolute or real density without pore volume, calculated from a weighted avera

(2)

he of the real

The test method shall be in accordance with ISO 6310.

6.2.7 Shear strength

The test method shall be in accordance with ISO 6312.

6.2.8 T-pull test (bonded insulator)
The test method shall be in accordance with SAE J2694.

Constant cross-head speed is an alternative to constant ramp load.

© 1SO 2008 — All rights reserved
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6.2.9 Eigenfrequency

The test method shall be in accordance with SAE J2598.

6.2.10 Strength

The test method shall be in accordance with JIS D 4311.

6.2.11 Alternative regional tests

6.2.11.1 Hardness (alternative regional test for cold compressibility)

The test method shall be in accordance with JIS D 4421.

6.2.11.2 Geogan hardness

The test method shall be in accordance with SAE J379.

6.3 Corrosion (backing plate and shoe surface treatment)

The corrosioh resistance of the backing plate coating of disc brake pads and{the coating of lined shoes|shall

be tested in accordance with ISO 27667 and 1SO 2812-1.

The coating thickness is stated in the drawing or specification.
6.4 Friction performance passenger cars

6.4.1 Gendral

The inertia-dynamometer test programme describes-the friction value behaviour of a friction materia| with
regard to thelinfluences of pressure, temperaturé.and speed. Its main purpose is to compare friction ma?srials

under the most equal conditions possible. To, take account of the different cooling behaviours of the dif

erent

test stands, the fading series are temperatute-controlled. Project-related brakes and brake discs shall be|used.

6.4.2 Inertia-dynamometer tests

6.4.2.1 Performance test 1/Production friction test

The test method shall be iYaccordance with ISO 26867.

6.4.2.2 Wear test

The test methaodsshall be in accordance with SAE J2707.

6.4.3 Alternative regional tests

6.4.3.1 Performance test 2

The test method shall be in accordance with SAE J2522.

6.4.3.2 Performance test 3

The test method shall be in accordance with JASO C406-00.

12
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6.4.3.3 Production friction test

The test method shall be in accordance with UNECE Regulation No. 90 (2001), Annex 8 (Determination of
friction behaviour by machine testing). Suitable substitutes can be used instead of an original brake calliper,
disc and drum for prototype purposes. For the initial sample release and later, original components shall be
used. If several variants are possible per vehicle, the most thermally stressed brake disc/drum shall be used.
The brake disc/drum may be reworked. Note minimum thickness in accordance with the manufacturer's
instructions.

If a test result is found to be outside the limits, the test shall be repeated twice. If the negative result is
confirmed, an alternative dynamometer test shall be made by agreement with the customer. If the final check

COfoI ma thoa frintinmn Al o $0 Iha e aticofant ey thhn Ihealen Dintn e olall ha dalenim At ~F Al 1o n
TSt T toOTT ot vV TIOuUT tO Dt oTrroatroTattory;trC ookt g S Sram o C o out O oo

6.4.4] Optional inertia-dynamometer test: Noise matrix dyno-test

The fest method shall be in accordance with SAE 2521.
6.5 |Friction performance commercial vehicles

6.5.1| General

The [nertia-dynamometer test programme describes the friction valle behaviour of a friction material with
regarnd to the influences of pressure, temperature and speed. Its fnain purpose is to compare friclion materials
undef the most equal conditions possible. To take account of:the different cooling behaviour of| the different
test dtands, the fading series are temperature-controlled. Project-related brakes and brake discs ghall be used.

6.5.2| Inertia-dynamometer tests

6.5.2|1 Performance test 1/production friction test

The test method shall be in accordance with SO 26865.

6.5.2|12 Wear test 1

The test method shall be in aceordance with ISO 26866.
6.5.3| Alternative regional-tests

6.5.3|1 Performance/wear test 2

The test methéd)shall be in accordance with SAE J2115.

6.5.3]2 Performance test 3

The test method shall be in accordance with JASO C407-00.

6.5.3.3 Wear test 3

The test method shall be in accordance with SAE J2707.

6.5.3.4 Production friction test

The test method shall be in accordance with UNECE Regulation No. 90 (2001), Annex 8 (Determination of
friction behaviour by machine testing). Suitable substitutes can be used instead of an original brake calliper,
disc and drum for prototype purposes. For the initial sample release and later, original components shall be
used. If several variants are possible per vehicle, the most thermally stressed brake disc/drum shall be used.
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The brake disc/drum may be reworked. Note minimum thickness in accordance with the manufacturer's
instructions.

If a test result is found to be outside the limits, the test shall be repeated twice. If the negative result is

confirmed, an alternative dynamometer test shall be made by agreement with the customer. If the final check
confirms the friction behaviour to be unsatisfactory, the brake linings shall be taken out of circulation.

7 Documentation in the lining data sheet (LDS)

The test results determined as above shall be documented in a lining data sheet (see example in Annex A).

The test resylts up to phase 6 are used to establish specification limits which will thereafter form a manqatory
standard for the brake lining manufacturer.

8 Ongoing production monitoring

If a test result is outside the specification, the batch shall be taken out of circulation unless a deviatlon is
agreed by the customer.
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(informative)

Example of lining data sheet (LDS)

ISO 15484:2008(E)

A.1 General
A linipg data sheet with the values entered by the supplier shall be attached to the initial sample'rgport.
A.2 |Identification of the lining
LDS [status: Issue: Date:
Dravring No.: Issue: Date:
Custlomer: Vehicle: Brake:
BrakL, disc size: Brake disc manufacturer:

Pad areaon backing plate: cm?
Pad manufacturer: Friction material:

Pad surface area: cm?
BacKplate manufacturer: Shim/Type: Manufacturing site:
Mangifacturing method. Single/multiple chamber:
A.3 |Visual inspection in accordance with ISO/PAS 22574

Remark:
A.4 [Underlayer distribution in accordance with SAE J2724
Prototype results Production transfer results Product sp¢cification

min./max./average

min./max./average

min./max./average

© 1SO 2008 — All rights reserved
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A.5 Dimensional inspection in accordance with drawing (for details see initial
sampling report)

Remark:

A.6 Physi

ical-properties

Chara

cteristic

Prototype results

min./max./average

Production transfer results

min./max./average

Product specification

min./max:/averagg

De

9
ISO

hsity
cm?3
15484

Pol

ISO

osity
%o
15484

pH
JASO

value
C458-86

Eigenf
SAE

equency
J2598

T-py
SAE

Il test
J2694

Har
JIS [

iness

44212

a8  Alternative

regional test for cold compressibility.

A.7 Comg

ressibility-and thermal transmission in accordance with ISO 6310

Chararteristic

Prototype results

min./max./average

Production transfer results

min./max./average

Product specification
min./max.laveragl

Compressibility, cold

um

Compressibility, hot

um

Thermal transmission
°C
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