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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for voting.)yPublication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the
subject of patent rights. ISO shall not be held responsible for identifying any orall*such patent rights.

ISO 9125 wag prepared by Technical Committee ISO/TC 77, Products in fibre reinforced cement.
This second pdition cancels and replaces ISO 9384:19911) togetherWith the first edition (ISO 9125:1990),

which has begn technically revised. It also incorporates the amendment ISO 9125:1990/Amd.1:2004 and the
technical corrlgenda ISO 9125:1990/Cor.1:1993 and ISO 9125;1990/Cor.2:2005.

1) 1SO 9384:1991, Fibre-cement siding shingles.

iv © 1SO 2009 - All rights reserved
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Introduction

The purpose of this International Standard is to provide manufacturers and purchasers with uniform
requirements for fibre-cement slate products. These requirements are performance based, and have been
specified with the objective of ensuring product quality, industry efficiency, and the performance of the product
in service.

harmqgnization, where possible, with other national fibre-cement standards, i.e. those (6f~the European
Comnpittee for Standardization (CEN), American Society for the Testing of Materials\(ASTM), Japanese
Indusfrial Standards Committee (JIS), to facilitate and promote uniform performance -benchmarks for the
globalluse of fibre-cement products.

In thj development of this International Standard the technical committee had as an, [objective the

© 1SO 2009 — All rights reserved \


https://standardsiso.com/api/?name=9aac8f72568eb4c5ec2b3a12762f5d20



https://standardsiso.com/api/?name=9aac8f72568eb4c5ec2b3a12762f5d20

INTERNATIONAL STANDARD ISO 9

125:2009(E)

Fibre-cement slates and fittings — Product specification
and test methods
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The f
refere

cope
hternational Standard specifies technical requirements and methods for the inspection
ement slates and shingles and their fibre-cement fittings, designed to protect-the we
es on roofs and claddings of buildings.

cts covered by this International Standard can be used for other purposes$ provided they cq
briate national or international application code or standard.

nternational Standard applies to fibre-cement slates with a height dimension not exceedin
pping assembly (see 5.4).

g in isolation (colour fastness, adhesion, etc.). Specific’ performance requirements for|
hced in other ISO or national standards.

nternational Standard does not apply to fibre-cement slates reinforced with asbestos fibres,

nternational Standard does not includey€alculations for installation requirements, wind
ng of the installed products.

National standards for installation.requirements can be adopted.

ormative references

bllowing referenced-documents are indispensable for the application of this docume

docu

ISO 3P0:1993,Products in fibre-reinforced cement — Sampling and inspection

ISO 2B5941,¢ Sampling procedures for inspection by attributes — Part 1: Sampling scheme
acceptarice quality limit (AQL) for lot-by-lot inspection

hces, only the_edition cited applies. For undated references, the latest edition of th
ent (includingyany amendments) applies.

nd testing of
ther-exposed

mply with the

g 850 mm for

pe tests described in this International Standard are notlintended to evaluate the perfofmance of the

coatings are

uplift or rain

ht. For dated
e referenced

5 indexed by

ISO 3951-1, Sampling procedures for inspection by variables — Part 1: Specification for single sampling plans
indexed by acceptance quality limit (AQL) for lot-by-lot inspection for a single quality characteristic and a

single

AQL

ISO 12468-1, External exposure of roofs to fire — Part 1: Test method

ISO 12468-2, External fire exposure to roofs — Part 2: Classification of roofs

3 Terms and definitions

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

© 1SO 2009 — All rights reserved
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3.1

acceptance test
test to establish whether a batch of sheets conforms to a specification

[Adapted from I1SO 390:1993, 3.5]

NOTE 1 The test is performed on samples drawn from continuous production or from a consignment.

NOTE 2  Test methods, specifications and limit values are specified in this International Standard. Sampling levels and
acceptance criteria are specified in Clause 6.

3.2

acceptable quality level

AQL
maximum pef

as a long-term average quality level in a sampling plan

NOTE WH

cent defective (or maximum number of defects per 100 units) that can be considered'satisfiactory

en a manufacturer's process satisfies a sampling scheme with an AQL of 4 % this_indicates that 96 % of

the inspected product exceeds the specification. This type of specification provides the consumer with a clearly defined

lower quality b
Examples of s

3.3
ambient con

mpling schemes can be found in ISO 390, ISO 2859-1, or ISO 3951-1.

litions

ambient labgratory conditions

temperature:
relative humig

3.4
apparent der
dry mass pe
equivalent

NOTE Thi

3.5

as delivered
as the produq
and, when ap

3.6

23°C+10°C
ity: 50 % £ 20 %

sity

propriate, coating

reinforceme

t fibres

5 is an average density of the materialland pores coated or uncoated (as delivered).

undary; this does not occur if acceptance is based solely on the average valde-of the measured prpperty.

r unit volume based upon the volume_of, the sample calculated by water displacement or

er intends to supply the product after completing all aspects of the process including maturing

organic or inprganic reinforcement fibres for the manufacture of fibre-cement slates complying with this

International

(See 5.2.2.)

tandard

3.7
type test

test made to demonstrate conformity with the requirements of this International Standard or for the approval of
a new product and/or when a fundamental change is made in formulation and/or method of manufacture, the
effects of which cannot be predicted on the basis of previous experience

NOTE The test is performed on the as-delivered product, but is not required for each production batch.
3.8
upper face

face normally

exposed to the weather
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Symbols and abbreviations
nominal length or width of slates, expressed in millimetres
one of the coefficients of the regression line (refer to Annex D)
apparent density of the slate, expressed in grams per cubic centimetre
thickness of fibre-cement slate, expressed in millimetres

load at rupture, expressed in newtons

125:2009(E)

correlation coefficient between wet and dry values

Himension of the fibre-cement slate measured perpendicular to the line of fixing,that is at
he horizontal plane of the roof (see Figures K.1 and K.2), expressed in millimetres

current number of the paired specimen
ength (span) between support centres in bending moment test, expressed in millimetres

dimension of the specimen (length or width) measured parallel-{g the test machine suppo
n millimetres

mass of the specimen after drying, expressed in grams
bending moment at fracture, expressed in newton-metres per metre

bending moment at fracture of the ith unexposéed reference specimen, expressed in newt
metre

bending moment at fracture of the ith.€xposed specimen after the type test, expressed in n
ber metre

breaking load, expressed in_newtons

ratio of the lower mean.values of the bending moment for exposed and unexposed specim
humber of paired specimens

new technology-(asbestos-free)

Average ratio of the bending moments of exposed and unexposed specimens

radius of parallel supports in bending moment test, expressed in millimetres

or nearest to

its, expressed

bn-metres per

ewton-metres

lower estimate of the mean of the ratios at 95 % confidence level of the bending moments at rupture of

exposed and unexposed specimens

mean of bending moments of a set of samples for initial type test (see Annex C)

individual ratio of the bending moments of exposed and unexposed specimens of the ith pair of

specimens
standard deviation of the values in the appropriate calculation

volume of specimen, expressed in cubic centimetres

© 1SO 2009 — All rights reserved
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5 Requirements

5.1

General

Products covered by this International Standard are divided into two categories according to their resistance to
frost and into four classes according to their bending moment.

5.2 Composition

5.21

General

Fibre-cement
chemical rea

ction of a siliceous and a calcareous material, reinforced by fibres. Process aids,

aggregates and pigments that are compatible with the fibre-reinforced cement may be added.

5.2.2 Reinforcement

5.2.2.1 Re
Reinforcemer]

cellulose

synthetic

glass fibr,

5.22.2 Re

The reinforce

5.2.3 Ceme
The cement §
5.24 Manu

These produd
conditions, to

nforcement material
t may be one or a combination of the following materials:
fibre;

organic fibre;

©

nforcement pattern

ment materials may have one or more(of the following forms:

discrete ¢lements, randomly dispersed;

continuoyis strands.

ht

hall comply with the relevant national standards in the country of manufacture.

facture

ts may be formed either with or without pressure, and cured under either natural or accel
meet the physical requirements specified in this International Standard.

slates and fittings shall consist essentially of cement or a calcium silicate formed lLy the

fillers,

brated

5.3 Appea

rance and finish

The exposed face of the slates may be with or without texture. The slates may be coloured or left in their
natural colour. The slates may also receive coatings on their surfaces. Variations of the surface appearance

that do not im

pair the fitness for purpose of the product are permitted.

The fittings shall have a general appearance and finish compatible with the fibre-cement slates with which

they are to be

used.

© 1SO 2009 - All rights reserved
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5.4 Dimensions and tolerances

5.41 General
The manufacturer shall specify the shapes, sizes and configuration of edges of the fibre-cement slates.

Fittings shall have nominal dimensions and shapes determined by the manufacturer and appropriate to the
corresponding fibre-cement slates.

5.4.2 Thickness

The mjanufacturer shall specify the nominal thickness of the slates.

The npminal thickness of the fittings shall be not less than the corresponding nominal thickness of the fibre-
cement slates with which the fittings are being used.

The gverage fibre-cement slate thickness, determined in accordance with 7.2,Cusing the method given in
AnneX B, shall not be less than that shown in Table 1.

Table 1 — Minimum thickness average of fibre-Cement slates

Height Minimum thickness @
h e
mm mm
h <350 2,8
350 <h <450 3,0
450 < h < 600 3,5
600 < & < 850 4,0
@  Minimum thickness is the)average out of four measurements carried out according to
Annex B.

5.4.3 | Tolerances on nominal dimensions

The maximum dimensiénal variations when measured as specified in 7.2, using the method givgn in Annex B,
shall e as follows:

a) op length.and'width: + 3 mm;
b) op thickness: 2% % of the nominal value.

For fittings that replace fibre-cement slates (e.g. ventilation fibre-cement slates), the tolerances shall be the
same as those on the fibre-cement slates.

For other fittings (e.g. ridges), the tolerances shall be specified by the manufacturer.

NOTE National standards can require other tolerances

© 1SO 2009 — All rights reserved 5
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5.5 Physical requirements and characteristics

5.5.1

General

Mechanical and physical properties are normally determined on product as delivered. The results shall be
identified as applying to coated or uncoated material. Failure of the coating does not constitute failure of the

product.

5.5.2 Mechanical characteristics

When tested as specified in 7.3.2, using the method given in Annex C, the slates shall have a minimum

bending moment in accordance with Table 2. This bending moment shall be the average of the values
obtained from testing the test specimen in both directions.
The minimun] bending moment at rupture in the weaker direction shall not be less than 60 % cof-the yalues
specified in Table 2 for the average of both directions.
Table 2 — Minimum bending moments of fibre-cement slates
Heigh
p Class A Class B?@ Test required Test methpd
mm Nm/m Nm/m
h < 350 25 35
350 < h <450 30 45
7.3.2 Annex G
450 < h <600 35 50
600 < & <[850 45 60
@  The following special class is also available:
Clags BS: When higher bending moments are requirédfor batten spacings > 250 mm, the required minimum shall be

alent to the numerical value of 4/5.

equi
NOTE 1 Vald

the
NOTE2  For
NOTE3  For

bengling moment at the 95 % confidence level to determine the class (see C.6.2).

es stated in this table are the minimum values‘at 4 % AQL. Minimum values (4 % AQL) for this property are decl3
manufacturer.

hcceptance testing, it is necessary to use the 4 % AQL values.

nitial type testing, where production variance is not yet known, it is necessary to calculate an estimate of thq

red by

mean

5.5.3 Appaitent density

The manufag
accordance W
value.

turer’'s literature shall specify the minimum apparent density of the slates. When tes
ith 7:3-3, using the method given in Annex E, the density shall not be less than the sp

ted in
beified

5.5.4 Water permeability

When tested for water permeability in accordance with 7.3.4, using the method given in Annex F, traces of
moisture may appear on the underside of the specimen but in no instance shall there be any formation of

water drops.

5.5.5 Freeze-thaw performance

Slates are divided into two categories according to their freeze-thaw performance; see Table 3.

For countries where there are, under normal circumstances, no or only occasionally temperatures below 0 °C,

determination

of freeze-thaw performance is not necessary (category I).

© 1SO 2009 - All rights reserved
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When freeze-thaw testing is required (category Il), slates are tested in accordance with 7.3.5, using the test
method given in Annex G. After 100 freeze-thaw cycles, the ratio, R|, of the lower estimate mean values of the
bending moments for the exposed and unexposed specimens, determined at the 95 % confidence levels, shall

not be

less than 0,75.

Table 3 — Number of freeze-thaw cycles

Number of

Category freeze-thaw cycles

| 0
Il 100

5.5.6
When

visiblg
perfori

5.5.7
When
ratio,
specir
5.5.8
When

ratio,
specir

5.6

For th
syster

standards and/or regulations.) Where no standard or performance requirement has been es

produ

5.7

The ¢
consid
such

Heat-rain performance
tested in accordance with 7.3.6, using the test method given in Annex H, after 50 heat-ra

cracks, delamination or other defects in the slates shall not be sufficient to affec]
mance.

Warm-water performance
tested in accordance with 7.3.7, using the test method giver'in Annex |, after 56 days

R, of the lower estimate mean values of the bending.moment for the exposed an
hens, determined at the 95 % confidence level, shall notbée less than 0,75.

Soak-dry performance
tested in accordance with 7.3.8, using the tést method given in Annex J, after 50 soak-g

R, of the lower estimate mean values(of the bending moment for the exposed an
hens, determined at the 95 % confidence_lével, shall not be less than 0,75.

Requirements concerning fire

e purpose of conformity with mational regulations, products can be required to satisfy speg
h fire tests. The details{ of the specifications and acceptance criteria shall be define

ct shall be tested aceording to ISO 12468-1 and the results classified in accordance with IS

Product performance

htegories.and classes of fibre-cement slates defined in this International Standard (see 5
eredtte-give an indication of the service life of the product. Product service life is influeng
hs-geographical location, location of product on structure, type and method of installatio

in cycles, any
[ their in-use

at 60 °C, the
d unexposed

ry cycles, the
d unexposed

ific product or
d by national
ablished, the
0O 12468-2.

.2) cannot be
ed by factors
n and applied
irements but

surfa

e eoatings. This International Standard only defines minimum physical performance req

does not prescribe material formulations. Therefore, the presumption that the service life of fibre-cement
slates of similar category and class made by various manufacturers is similar cannot be made. Service life can
be estimated only for clearly specified product applications and products in defined climate zones.

© 1SO 2009 — All rights reserved
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6 Evaluation of conformity

6.1 General

The conformity of fibre-cement slates and fittings with the requirements of this International Standard shall be

demonstrated

by

— type testing;

— quality control by the manufacturer.

6.2 Typet

6.2.1 Gener

Type tests sh
produce slate
maximum ang

Table 4 lists
requirements

Testing of me)

psting

al

chanical characteristics is made with the upper face in compression.

Table 4 — Type testing and property evaluation requirements

bll be made on products as delivered. If the same composition and productionimeéthod is used to
s of various nominal sizes and thicknesses, it is necessary to make type tests only ¢n the
minimum dimensions.

the characteristics that shall be subject to type testing withcthe minimum perfornance
and methods of test. All characteristics listed in Table 5 shall be‘subject to initial type testing.

Reference
Physicallproperty pe rfor'r\:l'\ianrir:eu:zc’;i?:ement Test conditions Test method
Water permeapility 554 7.3.4 Annex F
Freeze-thaw tgst 555 7.3.5 Annex G
Heat-rain test 5.5.6 7.3.6 Annex H
Warm-water tgst 5.577 7.3.7 Annex |
Soak-dry test 55.8 7.3.8 Annex J

Table 5> Number of samples and compliance criteria for type testing

Characteristic Assessment method Number of samples Compliance criteria
Dimensional cpnfarmity 7.2 thﬂ'ﬂi&?&“\?ﬂfi‘g 200 5.4.3
Bending moment 7.3.2 Inspection S3 in Table 2; apply 4 % AQL

" accordance with ISO 390 ’
. Inspection by variables;
Apparent density 7.3.3 method o of s 553
Water permeability 7.3.4 3 slates 554
Freeze-thaw performance 7.3.5 10 samples 5.5.5
Heat-rain performance 7.3.6 >3,5m? 5.5.6
Warm-water performance 7.3.7 10 samples 55.7
Soak-dry performance 7.3.8 10 samples 5.5.8

© 1SO 2009 - All rights reserved
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Initial type testing

125:2009(E)

Initial type testing shall be performed to demonstrate conformity with this International Standard. Tests that
have been made previously (on a product having the same physical characteristics and satisfying similar
conformity requirements), using the same test method and sampling procedure specified in this document,

may b

e taken into account.

For initial type testing, where production variance is not yet known, it is necessary to calculate an estimate of

the av

erage characteristic at the 95 % confidence level.

Additional type testing shall be made for the approval of a new product or where a fundamental change in

formu

ation or method of manufacture creates effects that cannot be predicted on the basi

of previous

exper
The rd
6.2.3

When

the fib
appro

6.3

6.3.1

The mpanufacturer shall establish and maintain a documented quality control (QC) system thaf

the pr|
consi
comp

ence.

sults of all type tests shall be recorded and held by the manufacturer for at least 5 years.

Further type testing
ever a change in design occurs that significantly changes one or more-of-the product cha

re-cement slates, the raw materials, or the production process, the ¢ypg test shall be pertf
briate characteristic(s).

Quality control system

General

bducts delivered to the market conform to the_stated performance characteristics. The QQ
t of procedures, regular inspections and-\tests and/or assessments of the incomi
bnents, manufacturing equipment, manufagturing process and the product.

racteristics of
ormed for the

ensures that
system shall
ng materials,

A manufacturer who establishes a quality\mmanagement system according to ISO 9001 is consiglered to meet

the al

The T
remed

6.3.2

The s
at an

Samp
Table

ove requirements.

bsults of inspections, testg™or assessments that require action shall be recorded togs
ial actions taken.

Acceptance tests

becifications of.acceptance tests apply to the product as delivered, but some of the tests
barlier stagé of maturity.

ing frem continuous production, testing of slates prior to coating, and/or in conditions other
7,4s.acceptable provided that it has been statistically established (see Annex D) that co

the re

ther with the

may be made

than those in
mpliance with

uirements in Table 5 is achieved.

Acceptance tests can also be used to confirm that a batch of slates conforms to this International Standard,

e.g.in

conjunction with type tests or for receiving inspection.

The tests include

— measurements of dimensions: length, width and thickness (method specified in Annex B),

— measurement of mechanical characteristics: bending moment (method specified in Annex C), and

— measurement of apparent density (method specified in Annex E).

© 1SO 2009 — All rights reserved
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Each limit of specification for the characteristics in Table 6 shall be subject to an AQL of 4 %. The sampling
schemes provided in ISO 390, with an AQL of 4 % at inspection level S;, ensure that, for large batches,

approximately 95 % of the items satisfy the requirements.

Table 6 — Minimum sampling schemes

Material

Characteristic

Method/requirements

Fibre-cement slates |Length and width

ISO 2859-1

Thickness Inspection by attributes
Double sampling
AQL 4 %
tevels

Bending strength ISO 3951-1

Thickness

Apparent density Inspection by variables;
method o or s
AQL 4 %
Level S,
Fibre-cement fittings |Length and width ISO 2859-1

Inspection by attributes
Double sampling

AQL 4 %

Level S,

6.3.3 Equipment

All weighing,| measuring and testing equipment shall be calibrated and regularly inspected accord

documented procedures, frequencies and criteria.

6.3.4 Raw materials and components

The specificafion of all incoming raw materials and components shall be documented, as shall the insp

scheme for epsuring conformity.

6.3.5 Prodyct testing and evaluation

The manufacjurer shall establish~procedures to ensure that the stated values of all the characteristi

maintained.

6.3.6 Non-donforming'products

Non-conforming preducts shall be separated and handled according to documented procedures.

6.4 Inspectionof-aconsignmentof-finishedproducts

ng to

ection

LS are

Inspection of a consignment of finished products is not a requirement of this document but if, in special cases,

this is demanded by the customer, it may be conducted in accordance with Annex A and ISO 390.

7 Test requirements

7.1 General

In 7.2 and 7.3 the requirements for acceptance and type testing are specified.

10
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Dimensional and geometrical tests

General

The measurements shall be made on slates and fittings as delivered, using the apparatus and procedures

given

7.2.2

in Annex B.

Number and conditioning of specimens

The test shall be performed on whole fibre-cement slates and fittings, as delivered and without conditioning.

For type testing, 10 slates or fittings shall be taken; for acceptance testing and production con

the m

7.3

7.3.1

nimum sampling scheme (see Table 6) is applied.
Physical performance tests

General

In 7.3]2 to 7.3.8, details are given for the number, preparation and conditiGhing of specimen

tests.
7.3.2

7.3.2.

Bendi

7.3.2.

For ty
minim|

7.3.2.

7.3.2.

The te
be lar
directi

The p

7.3.2.

Details of apparatus and the carrying out of the tests are containedn Annexes B to J.
Bending moment

| General

ng moment tests shall be made using the test method and apparatus detailed in Annex C.

P Number of specimens

um sampling scheme (see Table 6)isapplied.
B Preparation of speciméns

8.1 Shape and dimensions of specimens

st shall be carried-out on full-size slates or cut specimens. The dimensions of the test sp
ge enough to_énsure that it overlaps each test support by at least 10 % of span when f
on. Specimens may be either square or rectangular.

referred-dimensions of the test specimens are 250 mm x 250 mm.

8.2 Specimen conditioning

rol purposes,

5 for different

pe testing, 10 slates shall be taken; for acceptance testing and production control purposes, the

ecimens shall
ested in each

Prior to testing, the specimens shall be conditioned in accordance with Table 7.

Table 7 — Conditioning requirements

Test Conditioning procedure
Acceptance test (wet) 24 h immersion in water
Acceptance test (dry) Between 7 days and 14 days at ambient laboratory conditions

Type test

immersion in water

Between 7 days and 14 days at ambient laboratory conditions, followed by 24 h

© 1SO 2009 — All rights reserved
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7.3.3 Apparent density

7.3.31

The apparent

7.3.3.2

General

density shall be determined using the procedure and apparatus given in Annex E.

Number and dimensions of specimens

One specimen shall be tested.

The specimen should preferably be a piece of the slate used for the bending test.

7.3.4 Water

7.3.41

The water pefmeability shall be conducted using the procedures and apparatus given in.Annex F.

7342 Nu

The test shall

7.3.4.3

The specimer

(50 + 20) % relative humidity] for at least 7 days.

7.3.5 Freeze-thaw test

7.3.51

The freeze-th

7.3.52 Nu

From each o
bending mom
should be giv

Where it is n

same production batehsand to divide them randomly into two groups of ten samples.

General

Imber and dimensions of specimens

Conditioning

General

Imber and configuration‘of-specimens

permeability

be conducted on three full-size slates.

s shall be kept in a controlled environment [ambientconditions — temperature: (23 £+ 10) °

bw test shall be performed using the procedure and apparatus given in Annex G.

[ the 10 as-delivered~slates, cut a pair of specimens conforming to the requirements f
ent test (see 7.3.2:3*1). Each pair of specimens shall be cut from one slate. The specimer
pn a form of identification that enables later comparison of test results.

Dt possiblento cut paired samples out of one slate, it is permitted to take 20 samples fro

7.3.5.3

Conditioning

C and

or the
pairs

m the

Ten specimens (one specimen from each pair) shall be conditioned as detailed in Table 7; these are
subjected to bending-moment testing. The remaining 10 specimens shall be immersed in water at ambient
temperature (> 5 °C) for 48 h prior to freeze-thaw testing.

7.3.6 Heat-rain test

7.3.6.1 Ge

The heat-rain

12

neral

test shall be performed using the procedure and apparatus given in Annex H.
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7.3.6.2 Preparation of the specimens

The slates shall be selected at random and stored at a minimum of 24 h at ambient conditions prior to
assembly for the test.

7.3.6.3 Number of specimens

The number of slates required depends on the specific installation being tested or on the size of the slates.
Where possible, maximum-size slates should be used.

7.3.7 Warm-water test

7.3.7.1 General

The warm-water test shall be performed using the procedure and apparatus given in Afnex .

7.3.7.2  Number and configuration of specimens

From |each of the 10 as-delivered slates, cut a pair of specimens conforming to the require
bendipg moment test (see 7.3.2.3.1). Each pair of specimens shall be cutfrom one slate. The s
should be given a form of identification that enables later comparison_ 6f'test results.

Wherg it is not possible to cut paired samples out of one slate, it-is permitted to take 20 sam

same |production batch and to divide them randomly into two groups of ten samples.

7.3.8 | Soak-dry test

7.3.8.1 General

The spak-dry test shall be performed using thé_procedure and apparatus given in Annex J.

7.3.8.2 Number and configuration of-specimens

From |each of the 10 as-deliveredyslates, cut a pair of specimens conforming to the require
bendipg moment test (see 7.3.2.3:1). Each pair of specimens shall be cut from one slate. The s
should be given a form of identification that enables later comparison of test results.

Wherg it is not possiblé-{o cut paired samples out of one slate, it is permitted to take 20 sam

same [production bat¢h and to divide them randomly into two groups of ten samples.

8

larking

Productpackaging shall contain the following information:

a)

ments for the
becimen pairs

ples from the

ments for the
becimen pairs

ples from the

trade mark or other means of manufacturer identification;
number of this International Standard;

size and/or name;

product category;

product class;

date of manufacture;

NT (where required).

© 1SO 2009 — All rights reserved
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A minimum of 15 % of the slates in each delivered unit shall be durably marked with at least items a) and f)
above. Where required, the same proportion of slates shall be marked with item g).

14 © 1SO 2009 — All rights reserved
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Annex A
(normative)

Consignment and inspection sampling

A.1 Scope

This gnnex gives details of a system for inspecting and sampling a consignment of finished pro
6.4), which may, by agreement between the manufacturer and the purchaser, be included-i
produgt order.

NOTE Inspection as described in 6.4 is not a requirement of this International Standard

A.2 Sampling

A.2.1| When specified, the acceptance sampling shall be made on.let(s) of the consignment i

with the test programme of this International Standard, unlessy‘there is a special agreen

theref
Detail
A.2.2

partie
manu

and marked. Unless otherwise agreed between”manufacturer and purchaser, the maximum

inspeq

A3

pre, specifies the characteristics for testing.

5 related to the sampling procedure shall be established between the manufacturer and pu
After agreement on the sampling procedure,.sampling shall be carried out, in the pre

acturer should present to the purchaser the stock(s) from which the inspection lot(s) ca

tion lots shall be 20 000 and 3 000 slates and 1 500 and 200 fittings, respectively, for all d

lesting

125:2009(E)

Hucts (refer to
h a tender or

n accordance
ent. Table 6,

chaser.

sence of both

5, from the lot(s) that will be delivered to the plrchaser. If the inspection lot(s) are not yet formed, the

h be selected
and minimum
mensions.

The tests shall be performed-in-the laboratory of the manufacturer or by an independent laboratory selected

by my
perfor
A4

When
accep

tual agreement between the manufacturer and the purchaser. In case of dispute, the
med in the presence.of both parties.

Non-destructive tests

non-destructive tests are performed and the result of the sampling inspection does
tance requirements of this International Standard, the tests shall be required on eac

ests shall be

not meet the
h item of the

consi

nment. The units or the consignment that do Not meet the requirements wnen tested indairv

refused and disposed of, unless otherwise agreed between manufacturer and purchaser.

© 1SO 2009 — All rights reserved
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Dim

Annex B
(normative)

ensional measurement and geometrical testing procedures

B.1 General

This annex g

ves the details of the measuring apparatus and procedures that shall be used for carryi

dimensional and geometrical measurements and the determination of compliance with the requiremg

this Internatio

B.2 Princi
Sample slate
compliance W
B.3 Appar
B.3.1 Meta
B.3.2 Micrg

and 15 mm in

B.4 Measu

B.4.1 Gene

Avoid taking t
rough areas.

B.4.2 Meas

For each dim

hal Standard.

ble

=]
th the length, width and thickness requirements of this International Standard.

atus

rules, short, capable of being read to an accuracy of\0)5 mm.

meter dial gauge, reading at least to 0,05 mm;,-with flat parallel metal jaws of between 1

diameter.

ring procedures

ral

he measurement over a_loeal deformation that can be considered as a visual defect. Smoo

urement of length and width

bnsion, take two measurements.

Take each reading tothe nearest 0,5 mm.

ng out
nts of

and fittings, selected from batches of slates and fittings, are measured to determing their

0 mm

th any

Verify that ea

hvatue s withimthetoterance giverrim 54-3:

B.4.3 Measurement of thickness

Make four measurements with a dial gauge, one on each side, approximately 20 mm from the edge in the

middle of two

adjacent sides (see Figure B.1).

Report the individual results and calculate the arithmetic mean and difference between extreme values.

16
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B.5 Test report

Figure B.1 — Measurement of thickness specimens

The tgst report shall include the following information:

a) reference to this International Standard;

b) all details necessary for complete identification ofithe batch of slates or fittings from whigh the sample

o
-~
=) n

o
-
—

gst equipment details;

e
—

f)  measured values from

hte of the test.

«Q
-
[e}

ates or fittings were taken;

pbminal dimensions of the test slates or fittings;

gst temperature and conditionsef the test piece;

the tests;

© 1SO 2009 — All rights reserved
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T

C.1 General

This annex gi

C.2 Princi

A specimen i$ cut from a sample slate and subjected to a flexural bending load untilfailire occurs; the
ed. This test is repeated on the specimen with the bending mode at right'angles to the initial test.

load is record
The average

C.3 Appar

C.3.1 Bending test machine, capable of applying a load at constant rate of deflection (where this faq
not available,|a constant rate of loading is acceptable) with an erroer of accuracy and an error of repeatal
3 %, and comprised of the following.

— Two parallel horizontal supports, one fixed and the, second free to move to permit alignment w
specimen. The upper face of each support shall be’rounded and shall have a radius between 3 m

25 mm (

large enqugh. For smaller samples, the distance between the supports can be reduced but shall

less than

— A loading bar having the same edge-radius as the supports, located parallel to and equidistant frg

supports

The lengths of the supports and-leading bar shall be greater than the width of the test specimen.

Annex C
(normative)

est method for the determination of the bending moment
of fibre-cement slates

ves a method for determining the bending moment of fibre-cement slates

Dle

pending moment for the material is calculated from the test results.

atus

bee Figure C.1). The distance betweén the supports shall be 200 mm provided the san

18 times the nominal thickness.

The loading bar is attached to the loading mechanism through a flexible connection.

:

failure

ility is
ility of

th the
m and
ple is
hot be

m the

N

F  load
/ length (sp

@ ¢

<
ad

\

 J

an) between support centres, expressed in millimetres

r radius of cross section of supports (3 mm to 25 mm)

18

Figure C.1 — Bending test configuration
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C.4 Specimen preparation

Prepare specimens to conform with the dimensional requirements (see 7.3.2.3.1), and condition samples prior
to testing as appropriate for the kind of test (see Table 7).

C.5 Test procedure
The test procedure is carried out as follows.

a) Arrange the supports at the appropriate spacing for the specimen; this is normally 200 mm between bar
cEnires but may be altered according 10 the specimen characterisiics (refer 10 7.3.2.3.1).

b) Arrange the specimen with the under face against the supports and the loading bar.on the upper face
Huidistant between, and parallel with, the supports.

[0)

c) Lpad the specimen such that the breakage occurs within 10 s to 30 s. A constant rate of deflection is
pleferred; if this cannot be achieved, a constant rate of loading is acceptahle, Record load af break.

d) Reassemble the broken pieces without turning them over and submitithe specimen to a second bending
gst with the line of load application at right angles to that of the first test.

—

C.6 Calculation of modulus value

C.6.1| The bending moment at fracture, M; exprgssed in newton-metres per metre, |is given by
Equatjon (C.1):

Pl

- CA1
f 4y (C.1)

where
P| is the breaking load, expressed in newtons;

[| isthe distance between.the centres of the supports, expressed in millimetres;

Iy is the dimension of the specimen (length or width) measured parallel to the support,| expressed in
millimetres.

The bpnding moment, A, is the arithmetic average of the values obtained in each of the two dirgctions on the
same|(slate. The result of the test is considered to be satisfactory if it is in accordance with the|requirements
of 5.5)2.

C.6.2| “For initial type tests, it is necessary to determine an estimate of the mean bending njoment at the
95 % confidence Tevel for a product class, where production variance is unknown. Tt'is necessary to do this by
taking one square sample or two rectangular samples from a minimum of ten individual slates and carrying out
the following procedure.

a) For each slate, calculate bending moment as the average of the longitudinal bending moment and the
transverse bending moment.

b) Calculate the mean, R,, and the standard deviation, s, of the combined average bending moment values.

c) Calculate the mean, R, of the bending moment values at the 95 % confidence level as given by
Equation (C.2) (see ISO 2602):

RL = RI — 0,58S (C2)

© IS0 2009 — Al rights reserved 19
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d) Determine the product class by comparing the R value with the minimum class requirement in Table 2,
such that R| is equal to or greater than the value in Table 2).

C.7 Test report
The test report shall include the following information:
a) reference to this International Standard;

b) all details necessary for complete identification of the batch of slates from which the samples are taken;

C) dimensiops-of-the-test epnr\imnne;

d) test equilment details;

e) testtemperature and condition of the test piece;
f)  breaking|loads of the specimens;

g) calculatef values of the bending moments;

h) date of the test.

20 © ISO 2009 — All rights reserved


https://standardsiso.com/api/?name=9aac8f72568eb4c5ec2b3a12762f5d20

D.1

Sample at least 20 slates. Cut them into paired specimens for the bending strength test as
Annex C.

Both gpecimens of a pair shall be cut from the same slate and each given the-same number.
Test dne set of specimens wet and one set of specimens dry for bending,\in accordance with An

For the paired results, determine whether there is a correlation between them at a 97,5 % con
using the method in Clause D.2.

If therp is no significant correlation, then dry testing cannot be used. If the correlation is positive

ISO 9125:2009(E)

Annex D
(normative)

Statistical method for determining the corresponding wet values
or revised dry specifications for the bending moment when conducting

the dry method of test or when tested prior to coating
for quality control purposes

Procedure

described in

nex C.

fidence level,

then continue

as follpws.
a) Determine the regression line, using the method@escribed in Clause D.3.
b) Determine either of the following:
— wet value for each specimen froni-the obtained dry value, using the method described if Clause D.4;
— revised minimum value for use as the specification for dry testing corresponding to the appropriate
minimum value for wet testing as specified in this International Standard, using the method described
in Clause D.5.
D.2 Petermination-of-the correlation between the results of testing wet and dry
spedimens

Calculate the ceefficient of correlation, F

whe

cor Detween wet and dry values, using Equation (D.1):

> (5 %) (31 -)
pr——— — (D.1)
(3 -%) L0 -7)
i=1 i=1
re
n is the number of paired specimens;
x; is the individual value of the ith specimen tested dry;
y; is the individual value of the ith specimen tested wet;
x is the mean value of y, fori =1 to u;
vy is the mean value of y;,fori=1ton.
21
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Calculate the

=

value of ¢ from Equation (D.2):

-

V1_Fc20r

Compare ¢ to the Student's coefficient, 1, p5/,—2-

(D.2)

If 7> 15,025,—2, then there is a significant relationship between the results of wet and dry testing and the

regression line is straight. Dry testing can be carried out for quality control purposes:

— whenn=

— forn>2(0

D.3 Detern
The regressig

y=a+ bx
Calculate the

n

2(x

b= i=1

20, then f0’025/n72 = 2,101,

, refer to Student's ¢ tables.

hination of the regression line

n line can be expressed as given in Equation (D.3)

values of » and a from Equations (D.4) and (D.5), respectively:

_f) (J’i ‘?)

T M=

a=7-b§

A plot of the f

rogression line is shown in Figure D.1.

(D.3)

(D.4)

(D.5)

22
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Yo
Yo

Ystd

Y

Xstd Xo

Key

X dry values
Y  wetvalues

rggression line for the lower confidence level

N —~

ime calculated from Equation (D.5)

Figure D.1 — Regression line for wet/dry-values with lower confidence level

D.4 Determination of a value for wet'testing from an obtained value for dry|testing

Calculate the residual standard deviation, s (also called the standard error of the estimate), from
Equatjon (D.6):

n

> (yi—a-bx;)?

i=1
- D.6
s — (D.6)

Calculate the value; v for wet testing from Equation (D.7) using the obtained dry value, x,;

—\2
1 Xg—X
Ao =Aackbxo ) —st0,025m 2 /n: + (xo =) (D.7)

3 (=)

\ i=1

where
x, is the actual result obtained when dry testing;

Yo s the value calculated from x, that is the estimate at the lower 97,5 % confidence level of the value
expected from wet testing, such that

— forn > 20, refer to Student's ¢ tables.
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For routine quality control testing, individual values of y, can be calculated each time or, alternatively, by
substituting a suitable range of values for x, in Equation (D.7), a plot of x, vs. y, can be made (see Figure D.1)
from which future values can be read.

D.5 Determination of the minimum value, x, specified for dry testing corresponding
to the minimum value, ), specified for wet testing

Plot the line for x,, y, by substituting a suitable range of values for x, into Equation (D.7).

Read the value for x4 corresponding to the value for y from the graph (see Figure D.1) where

Ystg is the minimum value specified in this International Standard for wet testing;

Xstg 1S fhe minimum value to be specified for dry testing calculated from yqq at the 97,5 % |lower
corffidence level.

24 © ISO 2009 — All rights reserved
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Annex E
(normative)

Test method for the determination of the apparent density
of fibre-cement slates

E.1 General
This gnnex gives the test method for determination of the apparent density (see 5.5.3) of fibre-gement slates.
This i$ the average density of the material and its pores.
E.2 Principle

The vplume of a saturated specimen is determined by immersion in waterThe specimen's oven-dry weight is
then measured. The apparent density is determined by calculation from the measured values.
E.3 Apparatus

E.3.1| Oven, ventilated, capable of achieving a temperatare of 100 °C + 5 °C with a full load of gpecimens.
E.3.2| Balance, accurate to within 0,1 % of the (Specimen mass and equipped to determiine both the
immersed mass and the non-immersed mass of the‘specimen.
E.4 Test procedure

The tgst procedure is carried out as:follows.

)
-~

rhmerse specimen in water-for at least 24 h.

b) Tpgke a saturated specimen, remove excess water from surfaces and then determine the yolume of the
ater (V) displaced by the saturated specimen when placed into a water bath. Record this value.

=

c) emove specimen from water bath and place it into a ventilated oven which is majntained at a
tgmperature/of 100 °C £ 5 °C. After 24 h remove specimen from the oven and measure [its mass (m).
ecord this value.

E.5 Calculation of apparent density

The apparent density, p, expressed in grams per cubic centimetre, is given by Equation (E.1):

o= (E.1)

m
Vv
where

m is the mass, expressed in grams, of the test piece after drying;

V' is the volume of the specimen, expressed in cubic centimetres.
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E.6 Test report

The test report shall include the following information:

a)

b)

c)
d)
e)
f)
9)
h)

26

reference to this International Standard;

all details necessary for complete identification of the batch of sheet(s) from which the sample slate was

taken;

dimensions of the test specimens;

test equipmentdetails:

test temp

erature and condition of the test piece;

measurefl displacement and weight of the specimen;

calculatefl value of the apparent density;

date of th

e test.
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Annex F
(normative)

F.1 General

125:2009(E)

Test for the determination of water permeability of fibre-cement slates

This gnnex gives details of the test procedure and apparatus required to determine that fibre-
comply with the water permeability requirements of this International Standard (see 5.5.4).

F.2

Principle

A spdcified depth of water is applied to the upper face of a horizontally (positioned slate sp
prescribed period of time. Visual examination of the test specimen, détermines complia
requirements of this International Standard.

F.3

Apparatus

F.3.1| Transparent tube, vertical, 300 mm long, with a mirimum bore of 35 mm.

F.4

lest procedure

The vertical transparent tube is sealed to the middle of a test piece placed horizontally on
container. The tube is filled with water apd\maintained at a height of about 250 mm, measured f
surfade of the test piece, and the level is maintained constant. Place the specimens in
envirgnment of 23 °C + 10 °C and_(50 * 20) % relative humidity so that the underside of the
viewef without moving the specimen during the test. After 24 h, examine the under face for th
water [drops. Report the visual ¢ondition of the specimen.

F.5

lest report

The tgst report shall-include the following information:

reference to this International Standard;

cement slates

ecimen for a
nce with the

a transparent
om the upper

a controlled
sheet can be
b presence of

all details necessary for complete identification of the batch of slates from which the sg

mple slate is

taken;

dimensions of the test specimens;

test equipment details;

test temperature and condition of the test piece;

visual condition of the test specimen at conclusion of test;

date of the test.

© 1SO 2009 — All rights reserved
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Annex G
(normative)

Test method for the evaluation of the freeze-thaw performance

G.1 Gener,

This annex g
performance

G.2 Princi

Paired fibre-c
a number of t
made of the
unexposed sf

G.3 Appar

G.3.1 FreeZ
temperature g

al

of fibre-cement slates

ves the details of the apparatus and testing procedure required to evaluate the freezg
pf fibre-cement slates.

ble

bment slate specimens are taken from sample slates. One specimenxof each pair is subjed
bst cycles comprising a period of immersion in warm water followed by freezing. A compar
bending moments of the specimens exposed to freeze-thaw,test cycling with those
ecimens.

atus

e unit, having forced-air circulation, with aif,temperature control capable of reachir
f —20 °C £ 2 °C within 1 h to 2 h with a full load of specimens.

G.3.2 WatetL-bath, filled with water at a temperaturerof 20 °C + 4 °C.

The water in

G.3.3 Test

G.4 Testp

The test procgdure is carried-out as follows.

rocedure

e water bath should be saturated with soluble salts derived from the fibre-cement slates.

bquipment, for determining the bending moment (see Annex C)

b slate specimen pairs (see 7.3.5.2) to form two sets of 10 specimens each.

ohe ‘'set of 10 specimens to the type test conditioning requirements detailed in Ta

b-thaw

ted to
son is
of the

g the

hble 7.
to the

the conditioning period, determine the bending moments of these specimens according

test method given in Annex C. Record the results.

the second set of 10 specimens in a water bath at ambient temperature (> 5 °C) for 48 h.

at this temperature for 1 h, and

if necessary, the specimens shall be maintained in water at 20°C+2°C

recommencement of the cyling.

a) Divide th
b) Conditiorn

Following
c) Immerse
d)

consisting of

1)

2)

1h;

28

Remove samples from the water bath and subject the specimens to 100 freeze-thaw test cycles

cooling in air to —20 °C £ 2 °C in not less than 1 h and not more than 2 h; the specimens shall be held

thawing in water to reach 20 °C + 2 °C within 1 h to 2 h maximum and holding in this condition for

before
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G.5

For egch pair of specimens, i (i = 1 to 10), calculate the individual ratio;R,,,;, from Equation (G.1)

Riyi = My; /Mfci
wherg
My, s the bending moment at fracture of the ith-test specimen after the freeze-thaw cycling;

Calculate the average, R, and standard deviation, s, of the individual ratios, R,;.

Calculate the lower estimation, R, of.the mean of the ratios at the 95 % confidence level (see IS

Equ

Record the result and assess the ratio against the specifications of 5.5.5.

G.6
The

a)

ISO9

Each freeze-thaw cycle shall take between 4 h and 6 h in total.

125:2009(E)

An interval between cycles of up to 72 h is permissible. During such an inverval specimens should be

stored in warm conditions above 20 °C.

An alternative method in which the saturation of the specimen is ensured by sealing the saturated
specimens in plastic bags may be used where suitable automatic equipment for the preferred method is

not available.

NOTE During the cooling and heating (freezing and thawing) cycles, position the specimen
circulation of the heat-conducting medium (i.e. air or water) around them.

Repeat d) for the prescribed number of freeze-thaw cycles.
When e) has been completed, condition the immersed specimens to the conditioning

detailed in Table 7, then determine the bending moments of these specimens according th
glven in Annex C. Record the results.

Calculation of results

=

;c; is the bending moment at fracture of the ith reference test specimen (from the first bat

afion (G.2):

RL =R - O,58S

lest report

tgst.report shall include the following information:

s to allow the

requirements
e test method

(G.1)
h).
0O 2602) from
(G.2)

reference to this International Standard;

all details necessary for complete identification of the batch of slates from which the sam
taken;

dimensions of the test specimens;
test equipment details;
test conditions and the number of cycles;

bending moments of exposed and unexposed specimens;

© 1SO 2009 — All rights reserved
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g) calculated individual ratios and the lower estimate of the mean of ratios at the 95 % confidence level of
the bending moments of exposed and unexposed specimens;

h) date of the test.
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Annex H
(normative)

Test method for the evaluation of heat-rain performance
of fibre-cement slates

H.1 General

This annex gives the details of the apparatus and testing procedure required to evaluate |the heat-rain
performance of fibre-cement slates.

H.2 Principle

Sampje slates are fixed to a framing system to simulate a typical roof installation system. The test assembly is
subjegted to a number of test cycles comprised of a water spray and radiant heating. A visual gssessment of
the slate performance is made.

H.3 Apparatus
H.3.1| Apparatus, with an inclined frame to which the_slates shall be fixed.

Spacing of framing members and type of material used shall be specified by the manufacturer. The inclination
of the|frame shall be 35° + 10°. The total area*of’the slates to be tested shall be approximately square, from
1 m2 fo 3 m2 depending on the slate size, and:shall contain not less than 11 full slates.

H.3.2| Water-spray system, capable ‘of completely wetting the slate faces, having a watef flow rate of
approkimately 1 1/(m2 min).

H.3.3| Device, capable of heating and uniformly maintaining the surface temperature of the ftest elements
within|the following specified temperature requirements.

a) The heating devicé-shall be controlled via a black-body sensor positioned at the central afea of the test
rig where the _maximum temperature is expected. It should provide an approximately yniform power
optput during:the heating period.

b) The temperature at the sensor location shall be maintained at 70 °C + 5 °C and this temperature shall be
r¢ached within 15 min of the commencement of heating.

c) The difference between the black-body temperature in the centre of the rig and the edges of the rig shall
not exceed 15 °C.

H.3.4 Control system, capable of providing test cycles complying with Table H.1.
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H.4 Test procedure

The test procedure is carried out as follows.

a)

b)
c)

d)

Assemble the test rig in accordance with national standards or codes or, in their absence, manufacturer's

recommendations.

Subject the assembled frame to the water spray and drying cycle given in Table H.1.

Repeat b) for the prescribed number of cycles (refer 5.5.6).

nonoo

toct acco

+

Visually i

H.5 Test r¢port

The test repo

a)
b)
c)
d)
e)
f)

9)

32

referencsq

details nd

dimensio

tha cambhiand o ite oot o
TIoPCCT T CTCoTaSSTmoTy oG TCTCOTG Tt~ COTTaTtroT

Table H.1 — Heat-rain cycle

Cycle Duration
Water spray 2 h 50 min £ 5 min
Pause 5to 10 min
Radiant heat 2 h 50 min £5 min
Pause 5to 10 min
Total cycle 5 h 55 min = 15 min

t shall include the following information:

to this International Standard;

hs of the test specimens;

test equipment details;

test temp
visual co

date of th

e test.

erature and condition-of the test pieces;

ndition of thedest’'specimens at conclusion of test;

cessary for complete identification"of\the batch of slates from which the sample slates are ftaken;
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