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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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INTERNATIONAL STANDARD ISO 10049:2019(E)

Aluminium alloy castings — Visual method for assessing
porosity

1 Scope

This document specifies a visual method for assessing the porosity of the machined surface of
alUII]:liUIIl oy tastings:

The method does not apply to assessing porosity shown on radiograms.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
No t¢rms and definitions are listed in this document.
ISO gnd IEC maintain terminological databases for use inistandardization at the following dddresses:

— ISO Online browsing platform: available at https://Www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 Inspection requirements

The inspection requirements and accdeptance criteria shall be clearly stated at the time of tgndering and
pricd enquiry, and specifically in thé.order sent to the founder and accepted by him or her.

Poropity is assessed on the machined surface of the casting, or one part of it, after total or partial
machining as agreed between the parties concerned. The machined surface for inspectipn is thus a
seledted operating surface/or a surface that has been machined only for reasons of inspection at a
speclfic point on the easting, contiguous sample or hot top (see 5.1).

For gach part of the'easting to be inspected, the degree of severity shall be stated (see Figures 1 to 6).

The fest is regarded as satisfactory if the indications of discontinuities obtained are of leyels that are
equal to orJewer than those shown in Figures 1 to 6 and given in Clause 7.

If thig isnot the case, the casting is either rejected, or it is brought into conformity with the cpntractually
agreed specification, by a method approved by the customer.

Number and size of pores over 100 mm? (see 5.2): No pores visible on the surface inspected.

Figure 1 — Severity level 0
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Number and size of pores over 100 mm? (see 5.2): < 5, including:

— 4 up tgt;t M

— luptp 0,2 mm.

Figure 2 — Severity level 1

Number and size of pores over 100 mm? (see 5.2): < 10, including:

— 8uptp 0,1 mm;

— 2uptp 0,2 mm.

Figure 3 — Severity level 2

Number and $ize of pores over 100 mm? (see 5.2): < 15, including:

— 12 up to 0,3 mm;

— 3 up to 0,5 mm.

Figure 4 — Severity level 3
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Number and size of pores over 100 mm? (see 5.2): < 20, including:

14 up to 0,5 mm;

6 up to 1,0 mm.

Figure 5 — Severity level 4

Number and size of pores over 100 mm? (see 5.2)5< 25, including:

5

5.1
The

15 up to 0,5 mm;
7 up to 1,0 mm;

3upto 1,5 mm.

Figure 6 — Severity level 5

Method of inspection

Surface conditions

burface to be inspected shall be clean and free from grease and any other impurities,

chip

,‘that could have an adverse effect on the result of the inspection. It shall be machined i

such as fine

n such a way

as to obtain the maximum roughness agreed between the founder and the customer. The roughness

shall

NOTE

be representative of the surface quality required for the finished casting.

It is also possible to use a treatment by grinding followed by chemical attack. Finishing by grinding is

carried out on paper of grain size 20 pm to 28 pm. Finishing is followed by attack with a 10 % (by mass) to 15 %
(by mass) sodium hydroxide solution at a temperature of 60 °C to 80 °C until a dark film is removed from the

surfa

5.2

ce by a 20 % (by mass) to 30 % (by mass) solution of nitric acid.

Inspection conditions

Inspection is done with the naked eye or with a magnifying glass of magnification not more than x10,

only
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5.3 Lighting conditions

The porosity of the surface being inspected shall be assessed under good lighting conditions. The most
suitable lighting is at an angle of 10° to 15° according to the quality of machining and in a direction
opposite to that of the inspection. The assessment of the surface under diffused lighting conditions is
not recommended.

5.4 Qualification of the operators

The tests shall be carried out and interpreted by technically competent operators, whose qualifications

have been a

pproved at the time of tendering and ordering.

6 Accepf

6.1 Imag

By assessinlg porosity, the quality of the metallurgical treatment of the material and its m
y can be evaluated.

homogeneit

Only the nu

6.2 Sever

For an asse;s
number and|

7 Interp|

The examir]
largest amo
10 mm x 10
porosity is |

Unless othe
is permitted

In all other

The referen
the number

8 Order

e of discontinuities

ance conditions

ity levels

sment according to Figures 1 to 6, a frame with-a“10 mm x 10 mm aperture is used
size of the individual pores are determined on,the surface within the aperture.

and diatheter of the pores, as shown in Figures 1 to 6.

The tender and/or order shall state the following:

a)
b)

c)

d)

the parts of the casting and the percentage of castings to be inspected (see Clause 4),

the specified surface conditions (see 5.1);

oncerned (see Clause 4),

the severity level for each part of the castings to be inspected (see Figures 1 to 6);

the qualifications of the operators carrying out the inspection (see 5.4).

ACI'O-

mber of pores and their mean diameter on the surface are assessed. The depth of the pores
is not deterinined.

The

retation of results

ation shall be carried out on agfeed areas of the surface of the casting, wher¢ the
unt of pores is noted. The casting shall be considered as satisfactory if, in a windqw of
mm corresponding to the highest concentration of porosity in the agreed area, the leyel of
bss than or equal to that spécified in the order.

'wise specified in the order, a degree of quality exceeding the specified level by one degree
, provided that thearea is less than 25 % of the total area under examination.

Fases, the casting-shall be considered unsatisfactory.

Ce images are given only as a guide and the classification by a level of severity is bas¢d on

the machining stage(s) at which the inspection is to be carried out, by agreement between the
parties ¢
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