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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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a) anote has been added in 4.1;

b) in Clauge 5, the compositions inTables 1 and 2 have been updated;

c) in Clauge 5, EN-MBMgAl6Zn1 has been deleted and the designations “EN-" have been rep
with “IS0-";

d) “Sampling” has beendncluded as 6.1;

e) “Packaging and'surface protection” has been added as Clause 8;

f) in Annegx.Ccross-references of grade designations of this document to other standard gra
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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

This document classifies magnesium alloys for cast anodes into a number of grades suitable for the
applications for which they might be used. Annexes A and B describe methods for electrochemical tests
with corresponding recommended values. Annex C gives cross-references of grade designations of this
document to other standard grades of magnesium alloys for cast anodes.
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INTERNATIONAL STANDARD
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Magnesium and magnesium alloys — Magnesium alloys for
cast anodes

1 Scope

This document specifies the grades and the corresponding requirements for magnesium alloy ingots

for a

TOUES aId foT ITEgITES U a0y Tast anodes:

2 Normative references

The
cons
undg

ISO §
EN1

EN 1
alloy|

3 r
No te

ISO 4

4 1]

4.1

following documents are referred to in the text in such a way that sonie or all of t
Fitutes requirements of this document. For dated references, only thé)edition cited
ted references, the latest edition of the referenced document (including any amendme

0000-1:2009, Quantities and units — Part 1: General

559-1, Founding — Technical conditions of delivery — Part 1-General

559-5, Founding — Technical conditions of delivery — Part's: Additional requirements fo
castings

[erms and definitions

rms and definitions are listed in this document.

nd IEC maintain terminological databases for use in standardization at the following g

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available-athttp://www.electropedia.org/

Designations

Material

The inaterialshall be designated either by symbol or by number (see Tables 1 and 2).

NOTH
alloy

Cross-references of grade designations of this document to other standard grades o
for cast anodes are given in Annex C.

heir content
applies. For
hts) applies.

" magnesium

ddresses:

f magnesium

4.2

Casting process

The following symbols shall be used for the different casting processes:

— S:sand casting;

— K: permanent mould casting (gravity);

— C: continuous casting.
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5 Requirements

5.1 General

The requirements for technical delivery conditions given in EN 1559-1 and EN 1559-5 shall apply, and/
or any other technical requirements specified in the order agreed between the purchaser and the
manufacturer.

5.2 Chemical composition

The chemici-eompesitienefmasnesivmaloyinsetsforeastanodesshalconformte-therequd
given in Table 1. The chemical composition of magnesium cast anodes shall conform to the requiren
given in Table 2.

2 © IS0 2019 - All rights reserved
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6 Testing

6.1

Sampling

Samples that are representative of the material shall be produced at a frequency, form and quantity in
accordance with the process quality assurance procedures adopted by the manufacturer or as agreed
between the manufacturer and the purchaser. Samples shall be taken from the molten metal at the time
of casting.

6.2

Determination of the chemical composition

The
stan

NOTH

6.3

If ap]

7 1

The

the {
be c4
mant
thet

8 1

The

dam
time
the

lardized methods or validated procedures.

ASTM B953 and ASTM B954 can be used for this purpose.

Electrochemical testing

plicable, electrochemical testing shall be carried out in accordance with Annexes A ang

Rounding of numbers

me of the acceptance of the order.
Packaging and surface protection

hge, contamination, corrosion, etc. during transportation or during an agreed reason

rder.

methods used to determine the chemical composition of the material shall be in accoLdance with

&

humber representing the result for any value specified in this document shall be gxpressed to
ame number of decimal places as the correspondihg number in this document. Royinding shall
irried out as specified in ISO 80000-1:2009, B.2.afid B.3. In B.3, it is left to the discqetion of the
1facturer as to whether to use rule A or rule B, unless the use of one of the rules has be¢n agreed by

manufacturer shall provide proper packaging and/or surface protection for the product to avoid

hble storage

unless a special agreement-has been made with the purchaser at the time of the a¢ceptance of
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Annex A
(normative)

Test method for the determination of the electrode potential of
galvanic anodes

A.1 Test pieces

The test pieges shall be sections of the anodes where the core is removed.

Before starfing the test, the test pieces shall be degreased with a solvent (e.g. xylol);then cleangd in
running tag water with a plastic brush, then washed with ethanol and finally dyied in air at foom

temperature.

A.2 Testapparatus

The test shalll be carried out with the apparatus shown schematicallyinFigure A.1.

10

4

N

Lbbbbbdd )

11

12

Key

1 measuring electrode (test piece)
2 reference electrode

3 counter electrode

4  Haber-Luggin capillary tube

5 measuring amplifier

6  voltmeter

9

10
11
12

amperemeter
thermometer
return condenser
current I, constant
measuring cell
reference cell

Figure A.1 — Apparatus for testing the electrode potential of galvanic anodes
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Test solution

The test solution is 0,001 0 mol/l sodium chloride solution in de-ionized water.

A4

Electrical connection

A galvanostatical polarization connection shall be used.

A.5
Four

Aftel
temp

The 1

means of an electrolyte bridge and a Haber-Luggin capillary tube.

The
This

The 4
Aftel
The

given in the test report.

With|
wate
is re
elect

Test procedure

single measurements shall be made on four different test pieces.

introducing the test piece into a measuring cell filled with sodium chloride solution (|
erature of the electrolyte solution shall be adjusted to (60 * 3) °C.

eference electrode (e.g. a saturated calomel electrode) shall be connected-to the meas

Capillary tube shall be moved towards, and located as near as pessible to, the test p
distance should not be more than twice the outside diameter of-the capillary tube.

ipplication of the current is galvanostatically effected by using a galvanostatora 12V
a 24 h test, the potential of electrodes shall be read frem the voltmeter.

four single values and the mean value, each relatéd to the standard hydrogen electr

a current density of (50 + 1) puA/cm?2 in 20,001 0 mol/l sodium chloride solution i
r at (60 + 3) °C, an average of the electrode potential of the anodes more negative than|
rommended. This is to make sure that-there is no passivation of the anode in low
rolytes.

see A.3), the

iring cell by

ece surface.

battery.

de, shall be

h de-ionized
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Annex B
(normative)

method for the determination of the rate of mass loss of
galvanic anodes

B.1 Test

The test pie
area exposg
suitable test

Before start
water with i

pieces

ces shall be sections of the anodes where the steel core is removed. The test piece sufface
d to the test solution should be about 30 cm?2. Both end surfaces shall be covered|by a

piece support (see Figure B.1).

ing the test, the test pieces shall be degreased with a solvent, then cleahed in running tap
W plastic brush, then washed with ethanol and finally dried in air atrg0m temperature

a7

: 2
T3
q
A
5

Key
1 sealing gasket 4 metallic contact by helical spring
2 platinum counter electrode 5 threaded steel rod

3 magnesium anode

Figure B.1 — Test piece support for the measurement of the mass loss rate
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B.2 Test apparatus

The test shall be carried out with the apparatus shown schematically in Figure B.2. A suitable test piece
support is shown in Figure B.1.

|

Key
1 dead volume (V)

Figure B.2 — Apparatus for the determination of the mass loss of galvanic anodes by|measuring
the formation of hydrogen

B.3 | Test solution

The test solution is a 0,01 mol/l sodium chloride solution in de-ionized water.

B.4 | Electrical connection

A galvanostatical polarization connection shall be used.

B.5 | Test procedure
Four|single'measurements shall be made on four different test pieces.

Aftetintroducing the test piece into a measuring cell filled with sodium chloride solutidn (see B.3),
the temperature of the electrolyte solution shall be adjusted to (60 * 3) °C. Apply galvanostatically a

current of 50 mA per square centimetre of the anode test piece surface. The determination of the mass
loss is based on the volume of the formed hydrogen. At the beginning of the test, the level of sealing
liquid in the gas burette shall be adjusted to the upper mark and the tap shall be closed. After 24 h, the
tap shall be opened again. The level shall be once more adjusted to the upper mark and the tap shall be
closed. The atmospheric pressure and test temperature shall be noted. After 24 h, the volume of the
formed hydrogen, atmospheric pressure and room temperature at the end of the test shall be noted.

© IS0 2019 - All rights reserved 9
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B.6 Evaluation

The volume of the formed hydrogen under normal conditions, V|, expressed in litres, shall be reduced
according to Formula (B.1) to normal conditions:

v _ Ty (Vo +AV)-p, VP
)=
Py T T

(B.1)

V.o isthe dead volume as shown in Figure B.2, expressed in millilitres;

AV iJthe volume of the formed hydrogen, expressed in millilitres;

Po i1 013 hPa;

12 igthe atmospheric pressure at the beginning of the test, expressed in hectopdscals;
1223 id the atmospheric pressure at the end of the test, expressed in hectopascals;

T,  igthe temperature at the beginning of the test, expressed in Kelvin;

T,  igthe temperature at the end of the test, expressed in Kelvis;

T, i9273K.

The mass lofs rate related to the surface, v, expressed in grani$ per square metre per day, is the result
of Formula (|B.2):

Vo My 21,4

y=— "8 (B.2)
Alt-Zy,

V,  igthe volume of hydrogen under normal conditions, expressed in litres;
My, i9the mol mass of magnesiinm = 24,312 g/mol;

21,4 i9a calculation factor;

A id the test surface/area of the anodes, expressed in square centimetres;
t id the duration of the test, expressed in hours;

Zy, 19thezmagnesium valence = 2.

The mass 10 SP¥ata agiuvac an indicatinn Af+ha anada nua“iwr anr‘ Lifa fima. To b

oottt Tv oo rrrarcatromrortrrtto oot TIT T Irc—crmt— oo

anode alloy in a 0,01 mol/] sodium chloride solution in de-ionized water at (60 + 3)
not greater than 30 g/m? per day is recommended.

o-haveasufficient
C, a mass loss rate

Sura
oot

r

+
T
o
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