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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.
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Introduction

This document was developed in response to a demand for designating an alloy system for titanium
and titanium alloys developed worldwide.

As this system is established, newly developed alloys can be designated in the same way as existing
alloys and it becomes possible to establish standards concerning new alloy products.

This unified classification can promote the sale of titanium and titanium alloys products in the global
market.
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Titanium and titanium alloys — Designation system

1 Scope

This document specifies a designation system of titanium and titanium alloys in terms of their chemical
composition and impurities contents.

2 lLIormative references

Ther]

No te

ISO 4

4 Material designation

4.1

4.1.1

The
matd

of impurities in the case of titanium alloys containing micro-alloying elements in a low perc

as p3
unal

4.1.2
All nf
This

Terms and definitions

e are no normative references in this document.

rms and definitions are listed in this document.
nd IEC maintain terminology databases for use in standardization at the following adc

SO Online browsing platform: available at https://www.iS0:6rg/obp

EC Electropedia: available at https://www.electropedia.org/

Basis of designation

General

material designations of unalloyed titanium shall be based on the content of imp
rial designations of titanitm alloys shall be based on their chemical composition and

oyed titanium for\jmproving corrosion resistance and other characteristics.

Prefix
aterial designations shall have the prefix “ISO”.

prefiX may be omitted for brevity in International Standards as well as in corresponde

Iresses:

urities. The
the content
entage such

lladium, ruthenium,mplybdenum, nickel, chromium and cobalt, either singly or in combination in

nce where it

is ob

vious that ISO designations are used.

4.1.3 Designation system

International chemical symbols shall be used for the designation of the base element and alloying
elements.

4.2

Unalloyed titanium

Designations for unalloyed titanium shall consist of the international chemical symbol of the element
“Ti”, followed by a figure of one digit showing the maximum allowable contents of impurities such as
nitrogen, iron and oxygen, e.g. Til.
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For unalloyed titanium containing impurities of less than 1 % mass fraction such as iron, oxygen
and nitrogen, either singly or in combination in unalloyed titanium for improving strength, the same
designation system shall be applied. The user can make assignment or revision of material designation,
if the new unalloyed titanium with higher limits of impurities specified in Table 1 for improving
strength level is proposed as a new material specified (e.g. Ti6).

The figure following the symbol “Ti” shows the maximum allowable contents of impurities as specified
in Table 1.

Table 1 — Allowable impurities contents

Allowable impurity content
Figure % mass fraction
Nitrogen Iron Oxygen

1 0,03 0,20 0,18

2 0,03 0,30 0,25

3 0,05 0,30 0,35

4 0,05 0,50 0,40
“H” grade material is identical to the corresponding numeric or designated_grade except for the hijgher
guaranteed minimum 0,2 % offset strength (yield strength for a specifieyielding point is exhibited) and
tensile strength accompanied with a slightly high impurities content
“L” grade mhpterial is identical to the corresponding numeric orvdesignated grade except for the lpwer
guaranteed minimum 0,2 % offset strength (yield strength for@aspecific yielding point is exhibited) and
tensile strength accompanied with a slightly low impurities-<Content.
Unalloyed titanium shall be designated according to Anfiex A.
4.3 Titanium alloys
4.3.1 Deslignation based on chemical composition
Designationfs for titanium alloys shallcoiisist of the international chemical symbol of the base element

“Ti”, followd
added, folloy

The alloying
elements sh
order of the

For titaniun
ignoring the
notation wit

ved by their chemical'symbols and linked by hyphen, e.g. Ti-6Al-4V.

elements shall bélisted according to the specified nominal percentage amount. The alld
all be listed i _decreasing order of contents or, if the contents are equal, in alphabd
chemical symbols, e.g. Ti-6Al-6V-2S5n.

alphabetical and content order, add such unique sequence of number after the desigi

d by whole numbers irndicating the nominal percentage amount of the alloying elements

ying
ptical

1 alloys-that are typically expressed by a sequence with the number of alloying elenpents

1ated

hiparentheses, e.g. Ti-6Al-4Zr-2Mo-2Sn(Ti-6-2-4-2) and Ti-10V-3Al-2Fe(Ti-10-2-3).

Titanium alloys with lower specified limits on iron and interstitial elements such as carbon, oxygen
and nitrogen, the abbreviated term “ELI” (meaning extra low interstitial) shall be added at the end of
symbol, e.g. Ti-6Al-4VELI.

In all cases where two or more alloying elements are present, it is not necessary to list all of them in the
designation, except where they are essential for the proper identification of the alloy.

When a range is specified for an alloying element, the rounded off mean value in whole number shall be
used in the designation. When a minimum content is specified for an alloying element, the rounded off
minimum value in whole number shall be used in the designation.
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4.3.2 Designation based on chemical composition and impurity elements level

The designations of titanium alloys containing micro-alloying elements in a low percentage such as
palladium, ruthenium, molybdenum, nickel, chromium and cobalt, either singly or in combination in
unalloyed titanium for improving corrosion resistance and other characteristics, shall be applied in
same manner as unalloyed titanium, showing the maximum allowable contents of nitrogen, iron and
oxygen specified in Table 1 and followed by the same manner as applied for titanium alloys connected
with hyphen, e.g. Ti1-0,15Pd.

When a range is specified for a micro-alloying element, the rounded off mean value to up to two decimal
points shall be used in the designation. When only a minimum or maximum content is specified, the

roungoffmimimmumror maximunT vatue touptotwodecinmat points shattbeused-irthredesjgnation.

4.3.3 Designation of titanium alloys

Titanium alloys shall be designated according to Annex A.

©1S0 2022 - All rights reserved 3
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Annex A
(normative)

Designated unalloyed titanium and titanium alloys

Table A.1 shows the designation of the unalloyed titanium and titanium alloys.

NOTE Fyrther designation and/or materials in addition to this table 1S possIDIe.
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