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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards

bodies (ISO
through ISO

member bodies). The work of preparing International Standards is normally carried out
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 procedy

described i
different ty
editorial ru

Attention is

- tHS€6 O—6GEYVE1OP b GO CHTEH a11o hose—trtended v, i v e "3‘ efratreée are
the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the

bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may'be the subjé¢ct of

patent rightss. ISO shall not be held responsible for identifying any or all such patént‘rights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or

on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an exp
assessment,

Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The commitftee responsible for this document is ISO/TC 206, Fine ceramics.

anation on the meaning of ISO specific terms and\expressions related to conformity
as well as information about ISO’s adherence to*the WTO principles in the Technical

© ISO 2015 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=00529148d72dffc44be9004371bf781e

INTERNATIONAL STANDARD IS0 17170:2015(E)

Fine ceramics (advanced ceramics, advanced technical
ceramics) — Test method for spherical indentation of
porous ceramics

1 Scope

This[International Standard describes the test methods for determining spherical indentatjon strength
of parous ceramics, such as those employed for filters and catalyst carriers, that are carried out in air at
roonj temperature.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this docunient and are
indigpensable for its application. For dated references, only the edition cited applies. For undated
referfences, the latest edition of the referenced document (including@ny amendments) applies.

ISO 463, Geometrical Product Specifications (GPS) — Dimensignal measuring equipment — Design and
metrplogical characteristics of mechanical dial gauges

ISO 683-1, Heat-treatable steels, alloy steels and free-cutting steels — Part 1: Non-alloy steels fpr quenching
and tempering-

ISO 483-3, Heat-treatable steels, alloy steels and free-cutting steels — Part 3: Case-hardening fteels

ISO 1101, Geometrical product specificationS)(GPS) — Geometrical tolerancing — Tolerarices of form,
oriertation, location and run-out

[SO 3290-1, Rolling bearings — Balls ~—)Part 1: Steel balls

ISO 3611, Geometrical product specifications (GPS) — Dimensional measuring equipment: Midrometers for
extennal measurements — Design and metrological characteristics

[SO 4287, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Termys, definitions
and Jurface texture parameters

ISO |7500-1, Metallic materials — Verification of static uniaxial testing machines |— Part 1:
Tension/compression testing machines — Verification and calibration of the force-measuring Jystem

3 Terms and definitions

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

3.1

porous ceramics

ceramics with porosity of 30 % to 60 %, and pore diameter of 1 pm to 100 pm, for applications such
as filters, catalyst carriers, humidity sensors, or molecular sieves, excluding structured honeycomb
cellular channels

3.2
spherical indenter
sphere through which a compressive load is applied to the specimen

© IS0 2015 - All rights reserved 1
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3.3

fracture by spherical indentation

fracture is the separation of a specimen into more than two pieces, or many small flakes or powder-like
pieces, accompanied by a large drop or disappearance of force

3.4

strength by spherical indentation

maximum load measured in the period from start of test to the fracture of the test specimen when the
compressive load is applied to the specimen through the spherical indenter

4.1 Specimen size

The shape ¢f a test specimen shall be a flat plate with a regular square cross section. Its standard
dimensions[shall be 20,0 mm * 0,1 mm in horizontal length, 20,0 mm #* 0,1 mm in vertical length, and
10,0 mm #* (,1 mm in thickness. The parallelism between the upper and lower surfaces of the specimen
shall be at most 0,01 mm specified in ISO 1101. When the dimensions are different from the standard
one, they shall be stated in a report.

Key
d vertical length (d = 20,0 mm #* 0,1 mm)

w  horizontal length (w = 20,0 mm * 0,1 (mnm)
t  thicknes§ (t=10,0 mm * 0,1 mm)

Figure 1 — Specimen dimensions

4.2 Specimen preparation

The specimen surface shall be finished by grinding with a wheel whose grain number is at least|800.
Contaminatjomby fixatives (e.g. wax) or grinding fluids employed during grinding processes, if any,
should be removed by organic dissolution, or by heating at a sufficiently high temperature.

4.3 Number of specimens

The number of specimens shall be at least 10.

5 Testing machine and equipment

5.1 Testing machine

A testing machine shall be so constructed that compressive stress can be applied to a test specimen
at a constant crosshead speed. The testing machine shall be equipped with an apparatus measuring

2 © IS0 2015 - All rights reserved
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or indicating the load with an accuracy of at most #1 % of the maximum load in accordance with
ISO 7500-1 or have better precision.

5.2 Spherical indenter

A steel sphere with 3/4 inch (19,05 mm) or 19 mm diameter specified in ISO 3290-1 shall be used as an
indenter.

5.3 Pedestal

A pe’ipcfn] p];\{‘pd helow the specimen shall he made of carbon steel for mechanical use w

ith a carbon

conté¢nt of 0,4 % to 0,6 % defined by in ISO 683-1 and ISO 683-3 or materials with thehd

150
cont

Hv. The thickness of the pedestal shall be at least 10 mm, and the surface area,of {
icting with the specimen is at least four times of the specimen cross-section darea. TH

the gedestal contacting the specimen shall be at most Ra = 0,40 um determined-in acco
ISO 4287, and the parallelism shall be at most 0,01 mm specified in ISO 1101.

5.4

Micr

Micrometer calipers

bmeter calipers shall be those for external measurement in aceordance with ISO 3

bettdr precision.

5.5

Dial

5.6

Dial gauges

bauges shall be those with a scale of 0,01 mm in accordance with ISO 463 or have a bett

Humidity measuring device

Humjidity measuring device shall be equipped'with a performance measuring or indicating t

with

6

6.1

The
0,01

an accuracy of at most 5 % RH.

Testing method

Measurement of specimen dimension

horizontal and vertical lengths and thickness of the specimen shall be measured to a
mm by using miepometer calipers for external measurement or a measuring instrun

equall in precisionthereto.

6.2

The 4
sphe

Specimen positioning and loading method

rdness over
he pedestal
e surface of
rdance with

11 or have

br precision.

he humidity

precision of
hent at least

indenter into the test specimen. Figure 2 illustrates a testing setup.

© ISO 2015 - All rights reserved

pecimen is positioned at the centre of the pedestal. The central axis of the pedestal, specimen and
rical indenter are aligned along the load line. The specimen shall be loaded by forcing ﬂﬁhe spherical


https://standardsiso.com/api/?name=00529148d72dffc44be9004371bf781e

ISO 17170:2015(E)

Key

loading
scatteri
spheric
spheric

N O U W e

base of

pedestal

w N

T

AN

jie
nig prevention cover
a| folder

a| indenter

test spedimen

testing machine

Figure 2 — Testing setup for small spherical indentation

6.3 Crosshead speed

The crossh

6.4 Mea

ead speed shall be 0,5 mm/min.

surement of load and load-point displacement

Load and logd-point displacement shatlbe measured from the start of the test to the specimen frad

The load p
gauge or tr

2];nt displacement shall beymeasured with a displacement meter such as an electronig
sducer, as shown inFigure 3, or from the crosshead displacement of testing machine,

ture.
dial
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Nk e

.

L N

Key
dial gauge

dupport of dial gauge

dontact plate for load point displacement

Figure 3 — Measurement of load-point displacement

6.5 | Reuse of pedestal

Wheh the pedestal is reused, dimples or flaws shall be completely removed.

6.6 | Measurement of temperature and humidity

Wheh indentation tests are carried-out, the temperature and humidity of the test environment
shall be measured.

6.7 | Reuse of spherical indenter

If a spherical indenter.isto be reused, inspect it for damage. If dimples or flaws have been generated by
prioy use, an unusedegion of the sphere shall be used as the contact area with the test spgcimen.

6.8 | Number of tests

The minimum number of successful tests shall be 10. Test specimens shall be used only for a single test.

7 Treatment of test result

7.1 Load vs.load-point displacement curve

Aload vs. load-point displacement curve shall be drawn from the start of the test to the fracture of the
test specimen.

7.2 Strength of spherical indentation

The maximum load which is determined from load vs. load-point displacement curve shall be the strength
of spherical indentation. Also, the load-point displacement at the maximum load shall be recorded.

© IS0 2015 - All rights reserved 5
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