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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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preeeds e s e s rer—atatenance are
described in the ISO/IEC Dlrectlves Part 1. In partlcular the dlfferent approval criteria‘nieeded for the
diffefrent types of ISO document should be noted. This document was drafted in acdordance with the

editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may inv
of (a] patent(s). ISO takes no position concerning the evidence, validity or applicability of
patent rights in respect thereof. As of the date of publication of this document, ISO had 1

notide of (a) patent(s) which may be required to implement this docunient. However, imple

blve the use
any claimed
hot received
menters are

cautjoned that this may not represent the latest information, whichXmay be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such(patent rights.

Any trade name used in this document is information givenfor the convenience of users gnd does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specifi¢ terms and
expressions related to conformity assessment;-as well as information about ISO's agherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

This|document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcomnjittee SC 33,
Vehiqgle dynamics, chassis components‘and driving automation systems testing.

This| first edition cancels andsreplaces the first edition (ISO/PAS 22574:2007), whidh has been
technically revised.

The main changes are ag.follows:

— product characteristics of metal lining carriers have been included.

Any feedback or-questions on this document should be directed to the user’s national standprds body. A
complete listing 'of these bodies can be found at www.iso.org/members.html.
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Introduction

Friction linings are composite materials with complex structure. Due to their composition and their
production process, visual appearance characteristics can occur which in a precisely defined design
are to be regarded as specific to the product. In this document, the product characteristics of metal
lining carriers, for example, of bonded lined brake shoes or backing plates for disc brake linings, have
been included.

This document is based on the “Catalogue of characteristic features for friction materials” of the

Federation of
The FEMFM+
developme

European Manufacturers of Frlctlon Materlals (FEMFM) issued for the f1rst time in 1980.
- q  the
and production of friction materlals of various product forms The descrlptlon of the

characterisfic features and their design was reviewed in 1996 when technological processes especially

safety aspeft

consideratign.

s and the demands made by the brake and automobile industry, were ,given careful

Vi
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Road vehicles — Brake linings friction materials — Visual
inspection

1

Scope

This document defines visual aspects for the identification and assessment of product characteristics
for frict] N . : ) :
of the product characteristics represents no order of priority. Inspection is carried out in

supp,

ied” condition.

In sqme characteristic features, there are differences between brake linings with an effe
pad grea less than 120 cm?2 and larger than 120 cm?2. The acceptance criteria‘€nhsure excl

char

othef agreements between the customer and the supplier.

2

Normative references

Therk are no normative references in this document.

Terms and definitions

No t¢rms and definitions are listed in this documeiit.

ISO gnd IEC maintain terminology databases.for use in standardization at the following adc

4.1

ISO Online browsing platform: available at https://www.iso.or

IEC Electropedia: available at https://www.electropedia.org/

Characteristic features for friction materials

Characteristic features for disc brake pads

4.1.1 Gapping'between material and plate

Gaps|as showmnin Figure 1 are not acceptable.

he sequence
unused, “as

bctive lining
ision of any

hcteristics that could impact the function and performance of brake'lirtings and applies unless

Iresses:

a) Photo view b) Schematic view

© IS0 2023 - All rights reserved
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Figure 1 — Example for gapping

4.1.2 Edge chipping

In the case of a disc brake pad [see Figure 2 a)] with an area less than 120 cm?2, a maximum of 1 % of the
edge may chip.

In the case of a disc brake pad [Figure 2 b)] with an area equal or more than 120 cm?2, a maximum of
0,5 % of the edge may chip.

RN

Example less than 120 mm? b) Example larger than 120 mm?2

Figure 2 — Example for edge chipping

4.1.3 Splits

Splits having a length of more than 30 mm or tnefe than 10 mm on corners or deeper than 1,5 mmishall
not be accepted [see Figure 3 a) and b)].

a) Example of length split b) Example of deep split

Figure 3 — Example for splits

2 © IS0 2023 - All rights reserved
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4.1.4 Minor splits

Splits having a length of less than 30 mm or less than 10 mm on corners or with a depth less than
1,5 mm may be accepted (see Figure 4).

Figure 4 — Example for minor split

4.1.5 Plucked and indented spigots
The dlisc brake pad shown in Figure 5 is acceptable on each spigotupto 50 % of area and 0,5 mm deep.

NOTH Spigots physically indented in the pad design are included in this description.

Figure 5 — Example for plucked and indented spigots

4.1.6—Puoorconsuolidated spigothotes

The disc brake pad shown in Figure 6 is acceptable if only one spigot is affected with up to 20 % of the
volume being low density. This definition also applies where spigots have been physically indented in
the pad design.

©1S0 2023 - All rights reserved 3
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/

4.1.7 Exc

Excess adhd
and b)].

Figure 6 — Poor consolidated spigot holes

bss adhesive on plate

sive on plate is acceptable provided the fitment of the partis not affected [see Figurg 7 a)

a) Example 1 b) Example 2

Figure 7 — Example for adhesive on plate

4.1.8 Ma

erial ftasirom ptate

A material flash on plate is acceptable up to 1 mm thick outside functional zones. Flash shall be secured
to back plate [see Figure 8 a) and b)].

© IS0 2023 - All rights reserved
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a) Example 1
Figure 8 — Example material flash on plate q,q’

S
N\
Cs)\

4.1.9 Abrasive coating

The dlisc brake pad is acceptable if at least 90 % of the surface i@%ated [see Figure 9 a) and b)].

a) Example V\@(?chematic view b) Example with photo view

Q.Q Figure 9 — Example material flash on plate

QX
@mise coating runs

4.1.10 /{
The mmwmmmmmmﬂmmmw a) and

b)].

© IS0 2023 - All rights reserved
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.

a) [Example with schematic view b) Example with phot(kg}e?/‘v
Figure 10 — Example noise-coating runs Oq/
N\
S

4.1.11 SKkin crazing Q
O

Skin crazing as shown in Figure 11 is acceptable.

‘\\O
Figure 11 -—S:’xample for skin crazing

C)O

4.1.12 Underlayer distributimb \
ble on pad surface up to 2 % of area if the distribution is accordi

Presence of junderlayer is ac@
the specification (see Figg% ).
Y _—

ng to

Figure 12 — Example for underlayer distribution

© IS0 2023 - All rights reserved
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4.1.13 Marking

The marking shall be clear and legible [see Figure 13 a) and b)].

TVELCD
5801341090 E
034/5.2

a) Example 1 b)Example 2

Figure 13 — Examples for marking

4.1.14 Unground material surface

An upground material surface equal or less than 10°% of the area is acceptable provided flatness and
parallelism tolerances are not exceeded [see Figure 14 a) and b)].

=>

a) Example as photo view b) Example as schematic view

Figure 14 — Examples for underground material surface

4.1.15 Paint on friction material surface

Paint on friction material surface is acceptable up to 10 % of the surface area [see Figure 15 a) and b)].

©1S0 2023 - All rights reserved 7
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4.1.16 Sur

Surface blis{

4.1.17 Sur

Surface indg

2
a) Example 1 b) Example 2 (‘19
-
Figure 15 — Examples for paint on friction material surface (ﬁ)

O
face blisters s\\%

ers are acceptable if no surface lift is detectable (see Figur@ :

N

Q@%igure 16 — Example on surface blister

face in@[ations

exceed 1 % |

/%Er:s are acceptable up to 2 % of the surface in total, but a single indentation sha
;Eée material surface [see Eigure 17 a) and b)]
e B R &

I not

© IS0 2023 - All rights reserved
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a) Example 1 << Os\b) Example 2
Figure 17 — Examples for surf%gindentations
QO
%

4.1.18 Grinding marks on friction surface N\

»

Grindling marks on friction material surface ar&@ceptable (see Figure 18).

4.1.19 High porosity area

In the case of an effective material surface of less than 120 cm?2, a maximum of 5 % surface area with a
higher porosity is acceptable, provided the material contours are not affected.

The percentage of allowable higher porosity shall be equal or less than 2 % in the case of an effective
material surface equal or more than 120 cm? (see Figure 19).

© IS0 2023 - All rights reserved 9
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Figure 19 — Example of higher porosity area

4.1.20 Pooprly consolidated friction material

In the case ¢f an effective material surface of less than 120 cm?, a maximulg@l % surface areafwith

poorly consglidated friction material is acceptable.

@)
The percentjage of poor consolidation shall be equal or less than O,S&Q?the case of an effective ljning
N

surface equgl or more than 120 cm? (see Figure 20).

%\%

4.1.21 Surface @amination with foreign matters

Such contan]n%tion is not acceptable [see Figure 21 a) and b)].

Figur — Example for poorly consolidated friction material

™

3
Vv

O

10
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a) Example 1 b) Exaqn?g\;bz‘.

Figure 21 — Examples for surface contamim@)n
N\
$\
4.1.22 Surface contamination with similar friction materials{<

Spots on friction material with an area equal or less than 1 {,@ the total surface are acceptable.

Spots on friction material with a surface equal or less thé@ % of the total surface are accg¢ptable, only
if the friction properties are not affected (see Figure @

O
%Qv Figure 22 — Example for friction surface structure
s

4.1.23 ~“Friction surface structure

In the case of an effective material surface of less than 120 cm?, the concentration of self-contained
ingredients is acceptable up to 5 % of the surface area but not continuous.

In the case of an effective material surface equal or more than 120 cm?, the concentration of self-
contained ingredients is acceptable up to 3 % of the surface area but not continuous [see Figure 23 a),
b) and c)].

Non homogenous appearance is accepted for special qualities including surface plucking.

© IS0 2023 - All rights reserved 11
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N
)
N /

a) Example 1 b) Example 2 ) Example&{l/
Figure 23 — Examples for surface q/(f/’.)

4.1.24 Plate scratched and dents &
O
Examples of dents and scratches on the plate surface are shown in Figé 24 a) and b).

Y/

a) Example 1 O@ ’ b) Example 2

Fi@re 24 — Examples for plate surface

2

4.1.25 Blanking burrsQ_Q

In the case qf an ef@e\material surface of less than 120 cm?, outside functional areas on the ba¢king
plate < 0,3 mm al$s ceptable.

In the case ¢ f@ effective material surface equal or more than 120 cm?, outside functional areas op the
backing plate 0,3 ™m is acceptable [S€e Figure 2o aj and b)]-

12 © IS0 2023 - All rights reserved
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~0

a) Example 1 b) Example, 2

Figure 25 — Examples for burrs on backing plate

4.1.26 Deformation by blanking and edge chipping at functionakaréa

In th

a) Example 1 b) Example 2

Figure 26 — Examples for deformation by blanking

4.1.27 Edgeshipping at pin area

In the case'of an effective material surface of less than 120 cm?, exceeding of tolerances cat
chipping is locally allowed if assembling of the pad or accessories fitment are not affected. |

e case of an effective material surface of less than 120 cmd2, deformation by blanki
chipping is allowed, but the base area of function surface shallhibe'more than 75 % [see Fig

b)].

hg and edge

ure 26 a) and

sed by edge

In the case of an effective material surface equal or more than 120 cm?2, a maximum of 0,5 % of the edge
may chip provided assembling of the pad or accessories fitment or its operation is not affected (see
Figure 27).

© IS0 2023 - All rights reserved
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4.1.28 Pin

In the case

Figure 27 — Backing plate

holes (Side-cut cavity)

area of 4 mi? and to a depth of maximum 1 mm, provided assembling ofthq\
or its operafion is not affected [see Figure 28 a), b) and c)].

When pinhdles are located on the edge, they are not admissible. QOQ

S

Q@ure 28 — Examples for cast iron backing plate

QX

4.1.29 Grindi @rks on the carrier

In the case

a) Example 1 O ‘ b) Example 2 c) Example 3
N

bf an effective material surface equal or more than 120 cm?, pin @are acceptable
or accessories fit

[0 an
ment

o%n effective material surface of less than 120 cm?, cleaning cast burrs by grinding is

allowed, but the base area of function surface shall be plane and more than 75 % [see Figure 29 a) and

b)].

14
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a) Example 1 ggbé
| - o

Figure 29 — Examples for grinding mark@

N

4.1.30 Spring holder defects

Figute 30 a) and b)]. N\
\\\@
o
Q\
O
OF

?2 a) Example 1 b) Example 2
?\
G:}

Figure 30 — Examples for spring holder defects

In the case of an effective material surface equal or more tha@ cm?, minor casting defeg
holde¢r is accepted provided assembling or fitment of the SQ{ g and its operation is not g

4.1.31 Surface deepening

ts on spring
ffected [see

In the case of an effective material area of less than 120 cm?, a surface deepening < 0,5 mm around
the location of the wear indicator is acceptable, provided the assembling of the pad or the fitment of

accessories are not impaired.

In the case of an effective material area equal or more than 120 cm?, surface deepening < 1,0 mm
around the location of the wear indicator is acceptable provided assembling of the pad or accessories

fitment are not affected (see Figure 31).

© IS0 2023 - All rights reserved
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Figure 31 — Example for surface deepening 6\b‘

4.1.32 Cold laps )

N\

In the case ¢f an effective material area equal or more than 120 cm?, coldéps are not acceptablg (see

Figure 32). {<
S )

\%Figure 32 — Example for cold laps

QO

4.2 Characteristi tures for drum brake linings

4.2.1 Chi])pques/corners

I th £ g crrrfaca afloacctbhan 120 cwn?2 i d adanc learmaore ara accamtalla 11 +0 10 2
n e Case I A II1IrIr OUTITACU UT'ICO0 LIIdIl 14U UIIT CIIT CU CUC LS/ CUTITICTI O dIC daulltu CAuUIC U LU 1V mm
5 ’ PP 1S3 P P

and half the lining thickness. No more than 2 are allowed per lining [see Figure 33 a) and b)].

In the case of a lining surface equal or more than 120 mm?, chipped edges/ corners are acceptable up
to 20 mm? and half the lining thickness. No more than 2 are allowed per lining [see Figure 34 a) and b)].

16 © IS0 2023 - All rights reserved
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a) Example 1 b) Example 219

Figure 33 — Example for chipped edges/corners on linings lessrﬁ}m 120 mm?2

a) Example 1 b) Example 2

Figure 34 — Examplg)@\({hipped edges/corners on linings larger than 120 mm?

O

427 Edge splits %O ’
Edg¢ splits are not&ptable [see Figure 35 a) and b)].

Q.

a) Example 1 b) Example 2

Figure 35 — Example for Example for edge splits

© IS0 2023 - All rights reserved 17
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4.2.3 Drill hole chipping at lining ends

For acceptable and not acceptable lining ends, see Figure 36 a). Acceptable is, if only one hole is
concerned, see Figure 36 b).

O
N
a) Example for not acceptable lining ends b) Example f%a@eptable lining ends
Figure 36 — Example lining en{Q
N
QO
7

4.2.4 Drill hole burrs inside the surface \‘g\

Drill hole byrrs on the inside the surface are not accep&@ (see Figure 37).

O
S
v

2D

Figure 37 — Drill hole burrs inside the surface

4.2.5 Drill hole burrs outside the surface

Drill hole burrs outside the surface are acceptable up to a height of 1 mm (see Figure 38).

18 © 1S0 2023 - All rights reserved
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4.2.6

Crac

S
. . . AN
Figure 38 — Drill hole burrs outside the surface (ﬁ‘)
Cracks radiating from the rivet hole %O
N\

ks radiating from the rivet hole are not acceptable (see Figure 39).

&?\ Figure 39 — Cracks radiating from the rivet hole

4.2.7 Paint on surface - Lining for riveting and bonding

Paint on surface is acceptable up to 5 % of the area on both inside and outside surfaces, paint runs are
not acceptable [see Figure 40 a) and b)].

©ISO

2023 - All rights reserved
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\o!
a) Example 1 b) Example 219/
O

Figure 40 — Example paint on surface s\\CJ

o)
K

4.2.8 Surface cracks Q
N

Surface cragks are acceptable up to 25 % of lining width up to mm deep. They are not accepfable
across full lining width independent of depth [see Figure 41 %@1 b)].

a) Example 1 b) Example 2

Figure 41 — Example surface cracks

4.2.9 Marking

Marking shall be legible according to Figure 42.

20 © IS0 2023 - All rights reserved
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KBA

4.2.10 Moulding skin on inside radius surface - linings for bonding and riveting

Where inside ground finish is specified for linings for bonding, up to 3 %]ef surface ar

Figure 42 — Example for marking

e acceptable

provided the unground area is not at the lining ends and dimensional sp€cifications are malintained.

Where inside ground finish is specified for linings for riveting, up.to 10 % of surface ar
provided the unground area is not at the lining ends and dimensional specifications are

(see Figure 43).

4.2.11 Moulding skin on outside radius surface - linings for riveting or bonding

Figure 43 — Moulding skin on inside radius surface

b acceptable
maintained

Mouldéd skin is acceptable up to 3 % of surface area provided dimensional specifications ard maintained

(see Figure 44).

© IS0 2023 - All rights reserved
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>
Figure 44 — Example for moulding skin on outside radius surface ‘.19(1’
A%
4.2.12 Surface blisters (ﬁa

V

Surface blisters are not acceptable (see Figure 45). %O
N\

4.2.13 Sur

Surface grindimarks are
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Figure 46 — Example for surface grind marks b‘q/

03
%
O(l/

Pitte{d surface which is typical of certain materials is acceptable (sees\&@' re 47).
O

4.2.14 Pitted surface (plucked surface)

OC,F igure 47 — Example for pitted surface
N
4.2.15 Surface st@re

In cafse of surfage-contamination by self-contained ingredients (poor distribution) i.e. unopened fibres,
the ljning is @ table if the contamination equals or is less than 2 % of the friction side area and if the
contamin@x equals or is less than 4 % of the non-friction side area (see Figure 48).

o)
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Figure 48 — Examples for surface strucg(e
L

4.2.16 Poorr consolidated friction material s\\‘,\

%
The poor copsolidated friction material as shown in Figure ﬁis not acceptable.

s
v
SN

&?\ Figure 49 — Example for poor material consolidation

o)

4.2.17 Inside surface indentations

In the case of an effective lining surface of less than 120 cm?, inside surface indentations are acceptable
up to 30 mm? and 1 mm deep. No more than two is allowed and each shall be more than 5 mm from a
drill hole.

In the case of an effective lining surface equal or more than 120 cm?, inside surface indentations are

acceptable up to 30 mm?2 and 1 mm deep. No more than two are allowed and each shall be more than
10 mm from a drill hole (see Figure 50).
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4.2.18 Outside surface indentations s\

4.2.18.1 Linings > 120 cm? QQ

Outsjde surface indentations are acceptable up to 30 mm# and 1 mm deep. No more than two are
allowed (see Figure 51).

& igure 51 — Example for outside surface indentations larger than 120 cm#%

)

4.2.18.2 Linings < 120 cm?

Outside surface indentations are acceptable up to 20 mm?2 and 1 mm deep. No more than two are
allowed [see Figure 52 a) and b)].
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"y

a) Example 1 b) Example 2
P

Q

igure 52 — Example for outside surface indentations smaller than 120 cni2,

A :

4.2.19 Concentration of self-contained ingredients unless typical of the formu‘lg on

In the outsig
maximum a

Figur

In the insid
50 mm? (seg

le radius a maximum of 1 % of the surface is acceptable, but each é&ntration area td
rea of 25 mm? (see Figure 53). c‘)\

e 53 — Example c@oncentration of self-contained ingredients (Outside radius)

e radius aﬁﬂmum of 2 % of the surface is acceptable, each to be a maximum ar
Figure

s

be a

ea of

o)

Figure 54 — Example of Concentration of self-contained ingredients (Inside radius)

26
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4.2.20 High porosity area

A high porosity area is acceptable provided the overall density of linings is specified and the profile is
not affected (see Figure 55).

»,
©
LN
Figure 55 — Example pf High porQiQ area

4.2.21 Metal wire or plastic reinforcement s\&

Z
4.2.21.1 Showing on the inside surface N\
View|in Figure 56 is acceptable. A\®$

B
W Bl

3 2! & L - 1
e TR = T I

Figure 56 — Example of inside surface

4.2.21.2 Showing in rivet hole

Plastic reinforcement is acceptable. Metal reinforcement is not acceptable (see Figure 57).
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