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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 156, Corrosion of metals and alloys.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Ti alloys such as Ti-6Al-4V are considered to be the most promising biomedical materials. Due to a
unique combination of high strength, low modulus, lower density, and outstanding corrosion resistance,
their applications have become more widespread in a wide range of industries, e.g. aerospace,
automobile, marine and biomedical fields. Especially the medical grade Ti alloys are implanted
in patients worldwide every year and also have a significantly higher strength to weight ratio than
competing stainless steels. It is well established that Ti alloys have excellent corrosion resistance to
all body fluids and tissue and are thus completely biocompatible. These Ti alloys are conventionally
produced by wrought or cast processes which are the subtractive manufacturing (SM) methods, but
recently the new additive manufacturing (AM) method is emerging, called “3D printing”. This new
methodology has gained worldwide attention as a way to cut costs and improve efficiency. Comparing
SM with AM, the ratio of the mass of the starting, raw material to the mass of the final, finished part
can be as high as 20:1. In terms of mechanical view point, both strength and ductility of Ti alloys such
as Ti-6Al-4V fabricated by AM are comparable to or above their properties made by conventional
manufacturing methods, because of their unique microstructure. However, the resistance to corrosion
of Ti alloys produced by AM is still unknown, whether it is comparable to those of the conventionally
manufactured Ti alloys or not, because of their defects such as porosity, the formation of martensite
phase resulting from the rapid solidification, and directional difference with the stacking. Therefore,
the new standards should be made how to evaluate the resistance to localized corrosion on the stacked
alloys produced by AM methods. For this use, the measurement method such as electrochemical
critical localized corrosion temperature (E-CLCT) has been adopted as ISO 22910. However, at the
normal ranges of pH and temperatures corresponding to human body, the use of E-CLCT measurement
method should be limited because of the temperature scan during testing. Therefore, electrochemical
critical localized corrosion potential (E-CLCP) is newly introduced and proposed as a new criterion
for the evaluation of the resistance to the localized corrosion on the biomedical AM Ti alloys in human
body environments. This new test method is controlled by potentiostat through potentiodynamic -
galvanostatic-potentiostatic polarization processes and electrochemical polarization cell is used in the
artificial physiological fluids.
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