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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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Evaluation method for cleanliness of magnesium and
magnesium alloy ingots

1

Scope

This document describes a method to evaluate the cleanliness and the quality of magnesium and

magiresiunT atioys ngots:

The

procgdure based on an ISO standard.

2

The

consfitutes requirements of this document. For dated references, énly the edition cited
unddted references, the latest edition of the referenced document (in¢luding any amendme

ISO

ISO

[SO §287, Magnesium and magnesium alloys — Unallgyed magnesium — Chemical compositio

ISO

No terms and definitions are listed in this document.

ISO gnd IEC maintain terminelegical databases for use in standardization at the following ¢

4

Idengify4any presence of significant contraction or impurities on the surface of magnesiumn
decigiéomon the quality of ingots by naked eye inspection should be agreed between the ¢

method includes naked eye inspection, the composition analysis and a brightnes;j

Normative references

following documents are referred to in the text in such a way thatsome or all of t

3116, Magnesium and magnesium alloys — Wroughtamagnesium alloys

16220, Magnesium and magnesium alloys —Magnesium alloy ingots and castings

L

[erms and definitions

IEC Electropedia: ayailable at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

Naked.€ye inspection

evaluation

heir content
applies. For
hts) applies.

2470-1, Paper, board and pulps — Measurement of diffusé)blue reflectance factor — Pqrt 1: Indoor
daylight conditions (ISO brightness)

~

ddresses:

ingots. The

upplier and

the purchaser.

5

Chemical composition analysis

Analyse the content of alloying elements of ingots. The chemical composition methods can be selected
by agreement between the supplier and the purchaser and shall be mentioned in the testing report.
The chemical composition of magnesium and magnesium alloys is specified in ISO 8287, [SO 16220 and
ISO 3116. The range of the composition of unspecified alloys or alloying elements can be determined by
an agreement between the supplier and the purchaser.
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6 Brightness evaluation

6.1 Principle of brightness evaluation

The principle of the brightness evaluation is based on the specification given in ISO 2470-1. Diffused
light beams from a standard testing machine are shed on a specimen. Beams reflected from the
specimen surface pass through a specified glass filter and are subsequently measured by an optical cell
or arranged diodes that respond to different effective wavelengths. The brightness can be evaluated
directly from the output of the optical cell or obtained by assessment of the output from the diodes
using an appropriate weight function.

6.2 Specilmen preparation Q,\(b
he g

In principle| the test specimen should be obtained directly from ingots or molten metals. hape

and dimensjon of the test specimen are shown in Figure 1. The specimen is machined d'fk tly from the
ingot in use]When the specimen is obtained from molten metals, it is prepared by p %g the meltin a
mould having appropriate shape and dimensions. In this case, the dimensions can beslightly modified
except that ¢f the neck area, which shall have 8 mm diameter since it is the dim n area of the testing

N
S

machine.

Dimensions in millinjetres

s

Figure 1 gShaDe and dimension of the test specimen obtained by machining from ingofs

Figure 2 shows the shape and dimension of the mould to cast the brightness test specimen. The dimension
of the inside area is the same as that shown in Figure 1. The design of the mould can be modified freely; it
can be designed as a separate type such that the specimen is easily released as shown below.

2 © IS0 2016 - All rights reserved
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Dimensions in millimetres

«°
O
L

N
Figure 2 — Shape and dimension of mould for bri&ﬁtﬁess test specimen from molten metals
&
R\
A jig|is used to break the neck area for bn@tness tests. Such a jig can be prepared in various ways
with|freedom so that the neck area Can‘l%&:ractured by repeated impacts. The outline of th¢ jig shape is
shown in Figure 3. C)\\

-

OQQ

6.3 | Shape of jig
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Table 1

The criteriq

RN N

cture

Figure 3 — Shape of jig and setup for fracturing the test specimen

tness evaluation of the fracture surface

' after the fracture of the test specimen, the brightness of the fracture surface is evaly
f an appropriate instrument whilé rotating the specimen. The number of determin
Fotation angles as shown in Table-1. The final result is expressed by the average value ¢
pbtained at each angle. Thenumber of test specimen and determinations shall be speq
ht between the supplier andjthe purchaser.

surface

No. of méasurement
3
8

Rotation angle for each measurement
0°,45°,90°
0°,45°90°, 135°,180°, 225°, 270°, 315°

to~evaluate brightness for each alloy is shown in Table 2. The brightness data for 3

lated
htion
fthe
ified

- Number of determinations and rotation angles to evaluate brightness of fracture

lloys

that are not
determined

showm i fabte 2 cambededuced-fronr the contents of rajor attoymgetermentsamd -t
according to the agreements between the deliverer and the acceptor.

ally
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Table 2 — Criteria to evaluate brightness for each alloy

. Criteria for |Major alloying element Alloy designation
Materials . .
brightness and its range ISO ASTM
MgAl9Zn1(B) A791C
Al MgAl9Zn1(A) AZ91E
Mg-9Al-1Zn above 48
9,0~11,0 AZ91B
AZ91D
Mg-6Al-0,5Mn, Al MgAl6Mn AM60B
above 50 — —
Mg-5AT-0;5Mm 50~75 MgATSMT AMSHA
Al MgAI3Zn1(A) AZ31A
Mg-3Al-1Zn above 51
3,0~5,0 MgAlI3Zn1(B) A731B
6.5 | Others
In the case that there is a difficulty to obtain the full-specimen dimension by machining or|casting, the
brightness can be evaluated by directly breaking the ingots or castings/after agreement between the
supplier and the purchaser. In this case, the diameter of the fractured surface should be af least 8 mm
and recorded in final report in detail.
7 Testreport
The test report shall include the following information:
a) thedate of the test, identification of the testing organization and signature of the responsible person;
b) the identification of the manufacturer, alloy designation, number of test specimens and number of
flest specimens;
c) theidentification of the sample;
d) the specimen preparation method: casting, machining;
e) the criteria for naked eye inspection and results;
f)  the chemical compgsition analysis method and results;
g) the type of instrument used for the brightness evaluation: manufacturer, model;
h) the conditions to evaluate the brightness of fractured surfaces;
i)  the results of brightness evaluation;
j) anydeparture from this document or any circumstances or influences that may affect the results.
© IS0 2016 - All rights reserved 5
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