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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.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard 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 document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 24370 was prepared by Technical Committee ISO/TC 206, Fine ceramics.
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INTERNATIONAL STANDARD I1ISO 24370:2005(E)

Fine ceramics (advanced ceramics, advanced technical
ceramics) — Test method for fracture toughness of monolithic
ceramics at room temperature by chevron-notched beam (CNB)
method

1 Scope

This International Standard specifies a test method for determining the fracture toughness of monolithic
ceramic materials at room temperature by the chevron-notched beam (CNB) method.

This International Standard is applicable to monolithic ceramics and whisker- or particulate-reinforced
ceramics that are regarded as macroscopically homogeneous. It is not applicable to continuous-fibre
reinforced ceramic composites.

This International Standard is usually applicable to ceramic materials with a fracture toughness less than
about 12 MPa(m'/2). The test method is applicable to materials with a flat crack-growth resistance curve and
may be applicable to materials with a rising crack-growth resistance curve (R-curve).

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7500-1:2004, Metallic materials — Verification of static uniaxial testing machines — Part1:
Tension/compression testing machines — Verification and calibration of the force-measuring system

ISO 14704:2000, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for
flexural strength of monolithic ceramics at room temperature

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

31

stress intensity factor

K

magnitude of the elastic stress field singularity at the tip of a crack subjected to opening mode (mode I)
displacement

NOTE It is a function of applied force and test specimen size, geometry and crack length.

3.2
fracture toughness
generic term for measures of the resistance of extension of a crack
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3.3

fracture toughness value

KicnB

value of crack-extension resistance, i.e. fracture toughness, as measured by the CNB method

NOTE

The measured stress intensity factor corresponds to a crack-extension resistance of a stably-extending crack

in a chevron-notched beam specimen. The measurement is performed to the operational procedure herein and satisfies all
the validity requirements.

NOTE

3.4

The definition, interpretation and measurement of X; ;g assume a flat crack-growth resistance curve.

critical stress intensity factor

KIC

critical value of K at which fracture occurs

4 Symbols

Iy chevron tip dimension, CNB method (Figure 2)

I chevron dimension, CNB method, [/ = (/11 + 112)/2]

141 chevron dimension, CNB method (Figure 2)

l1o chevron dimension, CNB method (Figure 2)

B test specimen thickness (Figure 2)

K; stress intensity factor, Mode |

Kie critical stress intensity factor, Mode |

KicnB fracture toughness value, chevron-notched beam method

So flexure fixture outer span

S flexure fixture inner span

L test specimen length

Finax maximum force applied to the test specimen by the test machine and thereby recorded (Figure 5)

Frare force applied to the test specimen by the upper fixture

F total force applied to the test specimen (Fi,5« + F74e)- This value is used in calculation of K} ong

T notch thickness or kerf resulting from cutting of the chevron notch (Figure 2)

w test specimen width (Figure 2)

Y min minimum value of the stress intensity factor coefficient Y*
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