
Determination of the purity level of steels according to EN 10247

The purity of steel is defined as the content 
of non-metallic inclusions. Non-metallic in-
clusions are oxidic or sulphidic compounds 
that get into the material through the melting 
process. These unwanted impurities have a 
great influence on the mechanical proper-
ties of the material. The European standard 
EN 10247 for the determination of the con-
tent of non-metallic inclusions in steels exists 
since 2007. This standard should replace the 
DIN 50602 one. Back then, the standard 
committee decided on a transition period 
of two years. Since 2010, the DIN 50602 
standard has been officially immobilised. 
Basically, we still can make determinations 
according to the invalid DIN 50602 in due 
consideration of a written agreement. How-
ever, in the event of damage, this can result 
in legal consequences. A significant benefit 
of the EN 10247 is that the inclusions can 
be specified in a physical dimension (sur-
face / sq mm, length / sq mm or as in DIN 
50602 number / sq mm). This provides a 
better comparability of the results.
Does the determination of the purity 
level according to EN 10247 repre-
sent an issue for you? If yes, it will 
be our pleasure to answer your 
question relative to EN 10247, and 
we offer you consultation and assis-
tance in the implementation of the 
evaluation in your company.
According to EN 10247, one distinguish-
es inclusions primarily according to their 
shape, arrangement and size. The chemical 
composition can be considered, but is sec-
ondary (gradations in the grey scale values).

What is different?
The investigation method (specimen prepa-
ration and light microscopy) and the evalua-
tion procedure (comparison with the stand-
ard series of the standard) remain the same. 
In a standard enlargement of 100:1, the 
surface to be tested should be at least of 
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•	 Test of non-metallic inclusions in steels 
and evaluation according to the ISO 
4967, and ASTM E45 standards as 
well as the EN 10247 one. On de-
mand, we can provide the results ac-
cording to several standards, e.g. to 
EN 10247 and the drawn back DIN 
50602. The evaluation processes ac-
cording to EN 10247 can take place 
as follows:  

–	 Procedure P: Identification of the 
largest inclusions (length / dia
meter, surface) of each group

–	 Procedure M (worst case): Identifi-
cation of the measuring field with 
the largest inclusions (length / 
diameter, surface) of each group

–	 Procedure K (quantitative): Deter-
mination of the mean inclusion 
content (number and length / 
diameter per sq mm, number and 
surface per sq mm)

• Consultation and assistance in im-
plementing the evaluation in your 
company.
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Please discuss your questions 
with us! We will be happy to 
advise you.

Or ask for our service cata-
logue. You will find this and 
other information on our web-
site as well.

The RMS Foundation has been certi-
fied according to ISO 9001:2008. Se-
lected services have been accredited 
according to ISO/IEC 17025.

•  •  •  •  •  •  •  Testing • Research • Consulting

200 sq mm and, as far as there are no other 
agreements with the customer, the investiga-
tion should be made on 6 specimens from 
one lot. The size of the measuring field is 
of 0.71 x 0.71 mm or 0.5 sq mm (as far as 
identical to ISO 4967, ASTM E45 and DIN 
50602). 
Together, particles, lines and line agglomer-
ates can form an inclusion. There are distinct 
definitions as to which group an inclusion 

Figure 2: Distance rule: t ≤ 10 µm and e ≤ 40 µm 
equals one inclusion
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Figure 3: Microscopic  analysis

belongs, and rules, which particles have to 
be combined to a single inclusion. The most 
important rule is the so-called neighbour-
hood condition. Two particles must be com-
bined to a single inclusion when the distance 
(t) of the two particles is ≤ 10 µm and the 
distance e ≤ 40 µm.
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Figure 1: Types of inclusions


