INTERNATIONAL ISO
STANDARD 16220

Second edition
2005-03-01

AMENDMENT 1
2007-06-01

Magnesium and magnesium alloys —
Magnesium alloy ingots and castings

AMENDMENT 1: Additional alloys

Magnésium et alliages de magnésium — Lingots et pieces moulées en
alliage de magnésium

AMENDEMENT 1: Alliages supplémentaires

- Reference number
—/@\— ISO 16220:2005/Amd.1:2007(E)

=
©1S0 2007

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 16220:2005/Amd.1:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office
Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11
Fax + 4122749 09 47
E-mail copyright@iso.org
Web www.iso.org
Published in Switzerland

Copyright International Organization for Standardization © ISO 2007 — All rlghts reserved

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 16220:2005/Amd.1:2007(E)

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.

Amendment 1 to 1ISO 16220:2005 was prepared by Technical Committee ISO/TC 79, Light metals and their
alloys, Subcommittee SC 5, Magnesium and alloys of cast or wrought magnesium.
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Introduction

The purpose of ISO 16220:2005/Amd.1:2007 is to include two new commercial alloys based on the
combination of rare earth metals, gadolinium and zirconium as alloying elements.
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Magnesium and magnesium alloys — Magnesium alloy ingots
and castings

AMENDMENT 1: Additional alloys

Page 5, Table 1 — Chemical composition of magnesium alloy ingots

Replace the existing Table 1 with the following new Table 1, where two new grades are added:
ISO-MgAI4RE4 and ISO-MgRE3Gd1Zr.

NOTE 1 The new grades ISO-MgAI4RE4 and ISO-MgRE3Gd1Zr are not included in EN 1753.

Page 6, Table 2 — Chemical composition of magnesium alloy castings

Replace the existing Table 2 with the following new Table 2, where two new grades are added:
ISO-MgAI4RE4 and ISO-MgRE3Gd1Zr.

NOTE 2  The new grades ISO-MgAI4RE4 and ISO-MgRE3Gd1Zr are not included in EN 1753.

Page 7, Table 3 — Mechanical properties of sand-cast magnesium alloys

Replace the existing Table 3 with the following new Table 3, where the new grade ISO-MgRE3Gd1Zr is added
at the bottom of the table.

NOTE 3  The new grade ISO-MgRE3Gd1Zr is not included in EN 1753.

Page 7, Table 4 — Mechanical properties of permanent-mould cast magnesium alloys

Replace the existing Table 4 with the following new Table 4, where the new grade ISO-MgRE3Gd1Zr is added
at the bottom of the table.

NOTE 4  The new grade ISO-MgRE3Gd1Zr is not included in EN 1753.

Page 8, Table 5— Mechanical properties of pressure die cast magnesium alloys
Replace the existing Table 5 with the following new Table 5, where the new grade ISO-MgAI4RE4 is added. :

NOTE 5  The new grade ISO-MgAI4RE4 is not included in EN 1753.
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Table 3 — Mechanical properties of sand-cast magnesium alloys

Temper Tensile 0,2% proof | Elong- Brinell
Material designation desig- strength stress ation hardness
Alloy nation R Roo AL HBW 2
group m Pe,
In accordance with | In accordance N/mm? N/mm? %
ISO 2092:1981 b with EN 1753 min. min. min
F 160 90 2 50 to 65
MgAlZn ISO-MgAI9Zn1(A) ISO-MC21120 T4 240 110 6 5510 70
T6 240 150 2 60 to 90
MgZnCu ISO-MgZn6Cu3Mn ISO-MC32110 T6 195 125 2 55 to 65
MaZnREZr ISO-MgZn4RE1Zr ISO-MC35110 T5 200 135 2,5 551070
g ISO-MgRE3Zn2Zr 1ISO-MC65120 T5 140 95 2,5 50 to 60
MaREAGZr ISO-MgAg2RE2Zr ISO-MC65210 T6 240 175 2 70 to 90
g g ISO-MgRE2Ag1Zr ISO-MC65220 T6 240 175 2 70 t0 90
MaYREZr ISO-MgY5RE4Zr ISO-MC95310 T6 250 170 2 80 to 90
g ISO-MgY4RE3Zr 1ISO-MC95320 T6 220 170 2 7510 90
MgREGdZr [1SO-MgRE3Gd1Zr ISO-MC65410 T6 248 ¢ 145 ¢ 2 70 t0 90
NOTE 1 Values given are for separately cast test pieces. The properties of the casting are expected to be 70 % of the values from
separately cast test pieces, for thicknesses of casting up to 20 mm, except for ISO-MgRE3Gd1Zr where samples cut from castings are
the same as separately cast test bars, see footnote c.
NOTE2 1 N/mm?is equivalent to 1 MPa.
@  These values are for guidance only.
b withdrawn in 2002.
€ This value applies to both separately cast test pieces and samples cut from castings, for thicknesses up to 30 mm.

Table 4 — Mechanical properties of permanent-mould cast magnesium alloys

NOTE 2

1 N/mmZ is equivalent to 1 MPa.

Temper Tensile 0,2% proof | Elong- Brinell
Material designation desig- strength stress ation hardness
Alloy group nation R, Ryo.2 AL HBW @
In accordance with | In accordance N/mm? N/mm? %
ISO 2092:1981 b with EN 1753 min. min. min.

F 160 110 2 55t0 70
MgAlZn ISO-MgAI9Zn1(A) ISO-MC21120 T4 240 120 6 551070
T6 240 150 2 60 to 90
MgZnCu 1ISO-MgZn6Cu3Mn ISO-MC32110 T6 195 125 2 5510 65
MgZnREZr ISO-MgZn4RE1Zr ISO-MC35110 T5 210 135 3 551070
1ISO-MgRE3Zn2Zr ISO-MC65120 T5 145 100 3 50 to 60
MgREAGZr 1ISO-MgAg2RE2Zr ISO-MC65210 T6 240 175 3 70 to 90
ISO-MgRE2Ag1Zr 1ISO-MC65220 T6 240 175 2 70 to 90
MgYREZr ISO-MgY5RE4Zr ISO-MC95310 T6 250 170 2 80 to 90
1ISO-MgY4RE3Zr 1ISO-MC95320 T6 220 170 2 7510 90
MgREGdZr ISO-MgRE3Gd1Zr ISO-MC65410 T6 248 ¢ 145 ¢ 2 70 to 90

NOTE 1 Values given are for separately cast test pieces The properties of the casting are expected to be 70% of the values from

separately cast test pieces for thicknesses of casting up to 20 mm, except for ISO-MgRE3Gd1Zr where samples cut from castings are
the same as separately cast test bars, see footnote c.

@  These values are for guidance only.

b withdrawn in 2002.

€ This value applies to both separately cast test pieces and samples cut from castings, for thicknesses up to 30 mm.
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Table 5 — Mechanical properties of pressure die cast magnesium alloys

Temper Tensile 0,2% proof Elong- Brinell
Material designation desig- strength stress ation hardness
Alloy nation R, Ryoo AL HBW
group ’
In accordance with | In accordance N/mm?2 N/mm?2 %
1ISO 2092:1981 2 with EN 1753
MgAlZn ISO-MgAI9Zn1(A) ISO-MC21120 F 200 to 260 140 to 170 1to 9 65 to 85
1ISO-MgAI2Mn ISO-MC21210 F 150 to 220 80 to 100 8to 25 40 to 55
MgAIMn 1ISO-MgAI5Mn ISO-MC21220 F 180 to 230 110 to 130 510 20 50 to 65
1ISO-MgAI6Mn ISO-MC21230 F 190 to 250 120 to 150 4t018 551070
MaAISi ISO-MgAI2Si ISO-MC21310 F 170 to 230 110 to 130 4t014 50to 70
i
9 ISO-MgAI4Si ISO-MC21320 F 200 to 250 120 to 150 3to 12 5510 80
MgAIREb 1ISO-MgAI4RE4 ISO-MC21410 F 220 to 260 130 to 160 6to 15 60 to 80
NOTE 1 The values given in this table are for guidance only, see 4.2.
NOTE 2 Values given are for separately cast test pieces of 20 mm? cross-sectional area and a minimum thickness of 2 mm. For
MgAIRE see footnote b.
NOTE 3 1 N/mmZ is equivalent to 1 MPa.
@  Withdrawn in 2002.
b values given are from separately cast test bars produced in a cold chamber machine using a multicavity die giving 6 mm round
tensile test bars (Z, = 50 mm).
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