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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

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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— Clause 6.4: Conditioning of test specimens;

— Clause 1

— Clause 1

5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting. Publication ¥4
Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this document may be the 'subject of p
hall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 163, Thermal performance and energy use
ment, Subcommittee SC 1, Test and measurement methods.

cludes the original EN 12090 prepared by Technical Committee’CEN/TC 88 “Thermal insu

[1: Test conditions; and

0: Test report.

I products”, with the following clauses modified to reflect the conditions for tropical countries:
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Introduction

ISO 16537 is one of a series of existing European Standards on test methods which were adopted by ISO. This
group of International Standards comprises the following group of interrelated standards:

ISO

12344

Title

Thermal insulating products for building applications — Determination of
bending behaviour

1296B

2946Hp

29466

29406[

2946

oo

2946

©

2947p

204711

2947p

29764

2976p

2976p

Thermal insulation products for building applications — Determination of the
pull-off resistance of external thermal insulation composite systems (ETIES)
(foam block test)

Thermal insulating products for building applications — Determination.of length
and width

Thermal insulating products for building applications —“Determination of
thickness

Thermal insulating products for building applicatiehs — Determination of
squareness

Thermal insulating products for building applications — Determination of flatness

Thermal insulating products for building* applications — Determination of
compression behaviour

Thermal insulating products for building applications — Determination of the
apparent density

Thermal insulating products for building applications — Determination of
dimensional stability under constant normal laboratory conditions (23 degrees
C/50 % relative humidity)

Thermal insulating products for building applications — Determination of
dimensionalrstability under specified temperature and humidity conditions

Thermat_tinsulating products for building applications — Determination of
deformation under specified compressive load and temperature conditions

Thermal insulating products for building applications — Determination of tensile
strength perpendicular to faces

Thermal insulating products for building applications — Determination of tensile
strength parallel to faces

29767

29768

29769

29770

Thermal insulating products for building applications — Determination of short-
term water absorption by partial immersion

Thermal insulating products for building applications — Determination of linear
dimensions of test specimens

Thermal insulating products for building applications — Determination of
behaviour under point load

Thermal insulating products for building applications — Determination of
thickness for floating-floor insulating products

© 1SO 2012 — All rights reserved

Respective

EN
standard
EN 12089

EN 13495

EN 822

EN 823

EN 824

EN 825
EN 826

EN 1602

EN 1603

EN 1604

EN 1605

EN 1607

EN 1608

EN 1609

EN 12085

EN 12430

EN 12431
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29771

29803

29804

29805

16534

16535

16536

16537

16546

16544

16545

Thermal insulating materials for building applications — Determination of
organic content

Thermal insulation products for building applications — Determination of the
resistance to impact of external thermal insulation composite systems (ETICS)

Thermal insulation products for building applications — Determination of the
tensile bond strength of the adhesive and of the base coat to the thermal
insulation material

Thermal insulation products for building applications — Determination of the

EN 13820

EN 13497

EN 13494

EN 13496

oo

Thermal insulating products for building applications — Determination of
compressive creep

Thermal insulating products for building applications — Determination of long-
term water absorption by immersion

Thermal insulating products for building applications — Determinatien.of long-
term water absorption by diffusion

Thermal insulating products for building applications — Deterfnination of shear
behaviour

Thermal insulating products for building applications — Determination of freeze-
thaw resistance

Thermal insulating products for building applications — Conditioning to moisture
equilibrium under specified temperature and - humidity conditions

Thermal insulating products for building applications — Determination of
behaviour under cyclic loading

EN|[1606

EN 12087

EN 12088

EN 12090

EN 12091

EN 12429

EN 13793

A further grotip of existing European Standards on test methods for products used to insulate building equigment

and industrig

ISO 12623

ISO 12624

ISO 12628

ISO 12629

\Y

| installations comprises the following group of interrelated International Standards:

Thermal insulating products for building equipment and industrial installations —
Determination of short:term water absorption by partial immersion of preformed
pipe insulation

Thermal insulating products for building equipment and industrial installations —
Determination/of trace quantities of water soluble chloride, fluoride, silicate,
sodium iens and pH

Thermal insulating products for building equipment and industrial installations —
Determination of dimensions, squareness and linearity of preformed pipe
insulation

EN 13472

EN 13468

EN 13467

Thermal insulating products for building equipment and industrial installations —
Determination of water vapour transmission properties of preformed pipe
insulation

EN 13469
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INTERNATIONAL STANDARD

ISO 16537:2012(E)

Thermal insulating products for building applications —
Determination of shear behaviour

1 Scope

This International Standard specifies the equipment and procedures for determining shear behaviour. It is

appli

NOTH
effect
in thig
repre
walls,

ahle to thermal inst |Ia+ing prnr’h 1cts

Eent more closely the stresses imposed upon thermal insulation products in many building)applicatio
than other methods of measuring shear performance, e.g. bending tests.

2 Normative references

The f

pllowing referenced document is indispensable for the application,of this document. For date

The tests described in this International Standard do not determine pure shear behaviour,\but measure the
5 of applying two opposite parallel forces to the major faces of the test specimen. The test is, However,|called “shear”
text by convention. The application of a force tangentially to the major surface of the test specimen is|considered to

s, particularly

H references,

only the edition cited applies. For undated references, the latest edition of the referenced documé¢nt (including

any g

ISO
test 4

3 1

mendments) applies.

PO768, Thermal insulating products for building applications — Determination of linear d
pecimens

[erms and definitions

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

31

shealr strength

T
ratio
direc

3.2
shea
G

sheafl

relati

NOTH

of the maximum force applied to the product, which will cause rupture along a plane p
ion of the applied force, to-the area of the plane on which the force acts

r modulus

stress divided by the corresponding relative deformation below the proportional lim
bnship is.linear

See Figure 3.

Imensions of

arallel to the

t, when the

4 Principle

A test specimen is subjected to a shear stress transmitted to the test specimen through rigid supports to which

it is b

NOTE

onded. The corresponding force-displacement curve is determined.

Tests carried out using the single test specimen method have produced results for shear strength which

indicate the result to be dependent upon test specimen thickness, with more scattered results at greater thicknesses. Tests
using the double test specimen method have also shown test specimen thickness to influence results for shear strength.

© 18O

2012 — All rights reserved
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5 Apparatus

5.1

5.1.1

Test machine

General

Atest machine capable of applying a sufficient force within the maximum displacement experienced in the shear
test. It shall be capable of operating at a constant rate of movement of the movable head of (3 = 0,5) mm/min

in a direction

The test ma
displacemen

If the shear
the curve of

NOTE 1 It
where a thick

The null or z
duetothe eq
the test speg

5.1.2 Singl

The test maag
of dimension
to the movab

parallel to the longitudinal axis of the test specimen assembly.

, 7, of the movable support relative to the fixed supports, having a maximum error of 1 %!

odulus is required, the force F and the displacement y shall be simultaneously recorded+o pr|
-, ¥ required in Clause 7.

may be necessary to use a displacement transducer for accurate measurement of deformation, partia
hdhesive layer has been used in preparing the test specimen.

bro displacement of the test specimen may be calculated by subtractier’from vy, the displacq
Lipment and the same thickness of adhesive measured without the test specimen, e.g. by repl
imen by metal block(s) in a blank test.

ke test specimen arrangement

hine shall exert longitudinal shear forces through parallel'plates bonded to a single test sped
5 as in 6.1.2. The parallel plates shall be rigid with ong plate attached to the fixed part and the
le parts of the test machine.

5.1.3 Doulblle test specimen arrangement

The test mac
of dimension
the central p

5.2 Speci

5.2.1 Singl
Two flat rigid
machine via
shown in Fig
shall be the s

NOTE Fl

hine shall exert longitudinal shear forc€s through parallel plates bonded to a double test speg
s as in 6.1.3. The parallel plates shall-be rigid with the outer plates attached to the fixed pat
ate to the movable parts of the test machine.

men supports

e test specimen assembly

specimen supports of length 330 mm and width 50 mm shall be attached to the grips of th
an adaptortand universal joint. The method of attaching the specimen supports to the gr
Lire 1. Thé.thickness of the adaptors that connect the specimen supports to the test machine
ame @as\the thickness of the test specimen.

ularly

ment
acing

imen
other

imen
t and

b test
ps is
grips

terial.

ht'rectangular sectioned mild steel plates with a thickness of 16 mm have proved suitable for the support ma

5.2.2 Double test specimen assembly

The essential features are three flat rigid supports of which two can be maintained with their planes parallel and

vertical. Two

suitable arrangements are shown in Figure 2.

Experience gained using both the single and double test specimen methods with several products has indicated
that it is of paramount importance that the specimen supports be very rigid. With the double test specimen
arrangement, the fixed supports should be maintained in parallel vertical planes. Both the arrangements shown
in Figure 2 have proved suitable.

© 1SO 2012 — All rights reserved
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5.3 Adhesive

The adhesive used to fix the test specimen shall be such that the shear strength and modulus of the adhesive
film is greater than that of the product under test. This ensures that rupture occurs in the test specimen rather
than in the adhesive.

Information on suitable adhesives and their use may be provided in the relevant product standard or any other
technical specification.

Dimensions in millimetres

|
m
I el

=db_/ 2
I- ! J 3
E-_-_— =
. ——
O (=
™ A= -_=<]-{ 4
= el
o 5
.‘\
| =
|7
(=)
m
m
7,
P 3
= 5
I ]
TI?IT
L9
Key
1 fixed machime\grip
2 uhiversalfjoint connection pins
3 tgngue and groove
4 nptand bolt supports
5 adaptor
6 test specimen supports (length 330 mm, width 50 mm, thickness 16 mm)
7 test specimen (length 250 mm, width 50 mm)
8 load distribution plates
9 movable machine grip

Figure 1 — Example of single specimen test assembly

© 1S0O 2012 — All rights reserved 3
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A WON -

loading pl

a)

test specimen (length 200 mm, width 100 mm)

adhesive
metal test

-

bte (length 300 mm, width 100 mm, thickness 16 mm)

specimen supports (length 300 mm, width 400 mm, thickness 16 mm)
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. 4
| /: 5
o—
o
/ _ \
L 1
b)
Key
1 Idading plate
2 tgst specimen (length 200 mm, width 100 mm)
3 aflhesive
4 netal test specimen supports
5 plywood test specimen supports
Figure 2= Examples of double specimen test assemblies
6 Test specimens
6.1 | Dimensions of test specimens
6.1.1] General
The Iiblr\l 1SS Uf thU tUDt Dpcbilllcl [RS) bhd” bU thc Ul IUII Id: M1 uduut thlblr\l 1ICS5S. I'"\'\I Ty IIIUUIdUd D:’\il 15, f

coatings shall be retained.

cings and/or

The dimensions shall be determined in accordance with ISO 29768. The tolerance on parallelism and flatness
between the two major faces of the test specimen shall not be more than 0,5 % of the specimen thickness with
a maximum of 0,5 mm.

6.1.2

The t

Single test specimen

est specimen shall be square and squarely cut with dimensions:

Length: 250 2 mm;

Width: 50 9 mm.

© 18O
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The thicknes

6.1.3 Doub

s of the test specimen is the product thickness (maximum 50 mm).

le test specimen

The separate parts of the test specimen shall be square and squarely cut with dimensions:

Length: 200

Width: 100
The thicknes

0 .
2 mm;

0
_gmm.

s of each part is the product thickness.

6.2 Number of test specimens

The number
technical spd

NOTE In
be agreed bet

of test specimens shall be as specified in the relevant product standard or any-other Eurg
cification. In the absence of such a specification, at least five test specimens_shall be used,

the absence of a product standard or any other technical specification, the number of test specimen
ween parties.

6.3 Preparation of test specimens

The test spsg
product. The|
other Europsg

cimens shall be prepared by cutting methods that do not{change the structure of the or
method of selection of the test specimens shall be giveniin.the relevant product standard g
an technical specification or by agreement between the‘parties.

6.4 Conditioning of test specimens

The test spe
(23+2)°C a
minimum of {

In tropical cd
shall be (27 1

7 Proced

7.1 Testd
The test shall

In tropical cof
be (27 £2)°

cimens shall be stored for at least 6 h at (23\+ 5) °C. In case of dispute they shall be stor
hd (50 + 5) % relative humidity (RH) for thé-time specified in the relevant product standard |
b h.

untries, different conditioning and\tessting conditions can be relevant. In this case, the cond
- 5) °C and (65 + 5) % RH, andibe stated clearly in the test report.

ure

onditions
be carried qutat (23 + 5) °C. In case of dispute it shall be carried out at (23 +2) °C and (50 + 5) 9

untriesydifferent conditioning and testing conditions are relevant. In this case, the conditions|
C and (65 + 5) % RH.

pean

S can

ginal
r any

ed at
vith a

tions

b RH.

shall

7.2 Test procedure

Measure the

Attach the te

three dimensions of the test specimen in accordance with ISO 29768.

st specimen to the rigid supports using a suitable adhesive.

The distance between the two major planes of the test assembly shall not vary by more than 1 %.

The test specimen assembly shall be attached to the test machine and a force applied to the movable support

plate sufficie

nt to produce movement in a vertical direction at a rate of (3 + 0,5) mm/min.

The force-displacement curve shall be recorded (F;, y).

Discard any test specimen where the failure occurs in the adhesive layer between the test specimen and the
rigid supports, and make a new test.

6
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