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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.

Internationg-Standards-are-draftedinracecordanece-with-theridesgiveninthe ISOHECDreetives;Part 2.
The main thsk of technical committees is to prepare International Standards. Draft Internatjonal
Standards gdopted by the technical committees are circulated to the member bodies for vqting.
Publication [as an International Standard requires approval by at least 75 % of the member bpdies
casting a voge.

Attention is|drawn to the possibility that some of the elements of this document-may be the subjéct of
patent rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 14610 was prepared by Technical Committee ISO/TC 206, Fine ceramics.
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INTERNATIONAL STANDARD

ISO 14610:2012(E)

Fine ceramics (advanced ceramics, advanced technical
ceramics) — Test method for flexural strength of porous
ceramics at room temperature

1

This|International Standard describes a test method for determining the flexural stremng!

fine

2
The

referjences, only the edition cited applies. For undated references, thedatest edition of thg
docujment (including any amendments) applies.

ISO
and

ISO 1

[S0 3611:2010, Geometrical product specifications (GPS)— Dimensional measuring equipment:
for external measurements — Design and metrolaogical characteristics

ISO

Part(l: Callipers; Design and metrological characteristics

ISO

PartP: Calliper depth gauges; Design and metrological characteristics

ISO

definjitions and surface texture:parameters

ISO

strength of monolithic eeramics at room temperature
IS0 40507:2003yFine ceramics (advanced ceramics, advanced technical ceramics) — Vocabuld

ISO §0000-%:2009, Quantities and units — Part 1: General.

3

Scope

feramics in air at room temperature.
Normative references

following referenced documents are indispensable for the application. of'this docume]

463:2006, Geometrical Product Specifications (GPS) — Dimensional measuring equipme
metrological characteristics of mechanical dial gauges.

13385-1:2011, Geometrical product specifications (GPS) — Dimensional measuring e

13385-2:2011, Geometrical produgt specifications (GPS) — Dimensional measuring e

4287:1997, Geometrical Product Specifications (GPS) — Surface texture: Profile methd

14704, Fine ceramics’(advanced ceramics, advanced technical ceramics) — Test method

h of porous

1t. For dated
b referenced

nt — Design

101:2012, Geometrical Product Specifications (GPS) —.Geometrical tolerancing — Tolerances of form,
orierltation, location and run-out

Micrometers

quipment —

quipment —

d — Terms,

for flexural

ry

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20507 and the following apply.

3.1

porous fine ceramics
ceramics with a porosity of 30 % to 60 % and a pore diameter of 0,05 pm to 100 um, for applications
such as filters, catalyst carriers, humidity sensors, or molecular sieves, excluding structured honeycomb
cellular channels

3.2

four-point flexural strength
maximum value of the stress generated in flexurein a test piece up to rupture when the test piece is supported
at two support points near its ends and loaded symmetrically at two loading points between them

© IS0 2012 - All rights reserved
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four-point flexure fixture
a fixture design to provide defined four-point flexural loading to a test piece, as described in ISO 14704

4 Appar

atus

4.1 Testapparatus

The test apparatus shall be able to maintain a constant crosshead displacement speed and shall be able
to measure the force with an accuracy of + 1 % of the maximum force.

4.2 Four-

The four-po
Figure 1). T
deformation
and of lengt
positioned ¥
in elastic m
radius of cu
shall be at n

NOTE
possible, to 1
supportrolle
of the test pi¢

Specime

The test piece and/or its bearings may move during the test. Precautions should be taken, V

point flexure fixture

int flexure fixture of similar construction to that shown in ISO 14704 shall be used
he use of a semi- or fully-articulating fixture is required in order to prevent tors
. The test piece is supported near its ends on a pair of freely moving bearings of equa
h greater than the test piece, and is loaded by a similar pair of bearings symmetr
vith respect to the support bearings. The material of the bearings(shall be at least 14(
bdulus, and free from plastic deformation and being broken midway through testing
rvature at the tip of the bearings shall be 2,0 mm to 3,0 mm, and their surface rough
jost 0,40 pumRa measured in accordance with 1SO 4287.

hinimize such movement without restricting the flexural displacement, for example, by proy
I's with restraint againsta stop in the correct position, arid by placing a vertical stop against thq

2

12

M

N
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(see
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size
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iding
ends

letres

haa St

Inner su
Outer su

outer sp
inner sp

PpporeT
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roller diameter (D = 4 mm to 6 mm)

an (L =60 mm + 0,5 mm)

an (/=30 mm #* 0.5 mm)

Figure 1 — Four-point flexure fixture
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4.3

Micrometer calliper

ISO 14610:2012(E)

Micrometer callipers for external measurement having the same accuracy as specified in ISO 3611, or
better, shall be used.

4.4

Dial gauge

Dial gauges having the same accuracy of minimum reading of 0,01 mm as specified in ISO 463, or better,

shall

4.5

be used.

Vernier r‘a"ippr

Vern
or bdg

5

5.1

The s
shall
The

as s
0,3 n
defeq
mate

tter, shall be used.

Test piece

Test piece size

rial is larger than 0,1 mm.

hape of a test piece shall be a beam of uniform rectangular eross-section. Its standard|
be 70 mm # 0,5 mm in total length, 8,0 mm #* 0,1 mm in width, and 6,0 mm #* 0,1 mm {
parallelism between the upper and lower surfaces of the'test piece shall be better th|
ecified in ISO 1101. The longer edges shall be roundedor chamfered by an amount ¢
m as given in Figure 2. This chamfering shall be carried out with caution so as not

ts resulting in a fracture-initiation site. The chanifering is not necessary when the §

jer callipers having the same accuracy of minimum reading of 0,05 mm as specified in ISO 13385,

dimensions
n thickness.
an 0,02 mm
f 0,1 mm to
Fo introduce
rrain size of

\V

Ly

ength of test piece (L, ,=70'mm = 0,5 mm)
width of test piece{».=8,0 mm + 0,1 mm)
thickness of test piece (¢ = 6,0 mm =+ 0,1 mm)

Chamfer of younding (¢ = 0,1 mm to 0,3 mm)

b

¥ €. €

Figure 2 — Test piece dimensions and chamfering of long edges

5.2

Test piece preparation

The surface shall be finished by grinding with a wheel whose grain size is 20 pm or smaller. The
contamination by wagx, if any, should be removed by organic solution or by heating at 773 K (500°C) for
1 h to evaporate wax.

5.3

Number of test pieces

The number of test pieces shall be at least 10.

© ISO

2012 - All rights reserved
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6 Testing method

6.1 Measurement of width and thickness of test piece

The width and thickness of test pieces shall be measured to an accuracy of 0,01 mm by means of the
micrometer callipers as specified in 4.3 or ameasuring instrument having an equivalent accuracy or better.
If, for any reason, different test piece dimensions have to be used, they shall be stated in the test report.

6.2 Distance between internal support points (internal span) and distance between
external support points (external span)

These dista

NOTE A

6.3 Cross
The test pie

with the crq
shall be rec

6.4 Force

The relation
the test star

7 Calcul

7.1 Calcu

Thefour-poi
and the calc

ljvces arerespectively indicated by /and L in Figure 1, which shall be measured with a.cal

ernatively, this distance can be measured using a calibrated travelling microscope.

head displacement speed and rupture force

ce shall be centrally positioned in the test fixture. The force shall be dpplied to the test
sshead speed being 0,5 mm/min, and the maximum force up to\fupture of the test
rded.

-displacement curve

ship between the crosshead displacement and force shall be measured during a period
t-up to failure of the test piece.

ation

lation of the flexural strength

ntflexuralstrengthshallbe calculated fromthe measurementsofindividualsusing Formu
1lated values shall be rounded to three significant figures according to ISO 80000-1.

L-1)
ba?

he four-pointflexural strength, in megapascals (MPa)

he maximum load up to rupture of the test piece, in newtons (N)

he-distance between internal support points, in millimetres (mm)

liper.

biece
biece

from

a1,

M

o=
2

where
o ist
P st
[ st

L

b

d

is the distance between external support points, in millimetres (mm)

is the width of the test piece, in millimetres (mm)

is the thickness of the test piece, in millimetres (mm)
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