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National foreword

This British Standard reproduces verbatim ISO 19819:2004 and implements it
as the UK national standard.

The UK participation in its preparation was entrusted by Technical Committee
ISE/NFE/4, Mechanical testing of metals, to Subcommittee ISE/NFE/4/1,
Uniaxial testing of metals, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international publications referred to
in this document may be found in the BSI Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the ISO title page,
pages 1i to vi, pages 1 to 12, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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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.

SO 19819 was prepared by Technical Committee ISO/TC 164, Mechanical testing of metals, Subcommittee
SC 1, Uniaxial testing.
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Introduction

The force-time and force-extension records for alloys tested in liquid helium using displacement control are
serrated. Serrations are formed by repeated bursts of unstable plastic flow and arrests. The unstable plastic
flow (discontinuous yielding) is a free-running process occurring in localized regions of the parallel length at
higher rates than nominal strain rates with internal specimen heating. Examples of serrated stress-strain
curves for a typical austenitic stainless steel with discontinuous yielding are shown in Figure 1.
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Figure 1 — Example of typical stress-strain curves and specimen temperature histories at four
different nominal strain rates, for AISI 304L stainless steel tested in liquid helium

A constant specimen temperature cannot be maintained at all times during testing in liquid helium. Due to
adiabatic heating, the specimen temperature at local regions in the parallel length rises temporarily above 4 K
during each discontinuous yielding event (see Figure 1). The number of events and the magnitude of the
associated force drops are a function of the material composition and other factors such as specimen size and
test speed. Altering the mechanical test variables can change the type of serration but not eliminate the
discontinuous yielding, therefore, tensile property measurements of alloys in liquid helium (especially tensile
strength, elongation and reduction of area) may lack the usual significance of property measurements at room
temperature where deformation is nearly isothermal, and discontinuous yielding typically does not occur.
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