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Analysis of standard GB/T 10561-2023: Determination of content of
nonmetallic inclusions in steel-micrographic method using
standard diagrams
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(1. Ningbo Branch of Chinese Academy of Ordnance Science, Ningbo 315103 , Zhejiang , China; 2. Chang’an Dublin In-
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Abstract: The inspection standard for non-metallic inclusions (GB/T 10561-2023) has been revised. In
order to more precisely implement the revised standard, in this paper, we provide a detailed analysis on
the revised contents of the new standard GB/T 10561-2023 “Determination of Non-metallic Inclusion
Content in Steel by Micrographic Method Using Standard Diagrams,” including the terminology defini-
tions, principles, determination methods, results representations, calculation formulas, and rating maps.
The major revisions of the new standard are summarized as follows: the terms and definitions section is
added; the definition and characterization of inclusions are revised; requirements to evaluate the precip-
itated phases is required and the methods for describing their chemical characteristics are amended; the
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level of non-metallic inclusions is subdivided into 10 levels; the sampling requirements clarified, the
sampling and schematic diagram for steel pipes modified, and the least size of inclusions for evaluation
is clarified. The determination method was modified, and the scanning mode of the microscope B meth-
od was given. In terms of results presentations, the unclear classification of inclusion types and series
boundaries was revised. The new standard has changed the calculation formula for inclusion measure-
ment values and inclusion levels, and redrawn the standard rating diagram. Compared to the GB/T
10561-2005 version, the newly released GB/T 10561-2023 standard is more complete.

Key words: steel, non-metallic inclusion, complex inclusion, precipitated phase, standards revision,

standard rating chart
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calculation formulas
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GB/T 10561-2023

GB/T 10561-2005

GB/T 10561-2023 GB/T 10561-2005
A 1g(/)=[0.561 7 1g(L)]-1.182 1g(/)=[0.560 5 1g(Z)]-1.179
B 1g(/)=[0.463 3 1g(L)]-0.873 1g(/)=[0.462 6 1g(L)]-0.871
C 1g()=[0.479 7 1g(L)]-0.901 1g())=[0.480 7 1g(L)]-0.904
D 1g()=[0.500 0 1g()]-0.301 1g()=[0.500 0 1g()]-0.301
Ds =[3.311 7 lg(d)]-3.211 i=[3.311 0 1g(d)]-3.220

1g(L)=[1.780 2 lg(i)]+2.103 8
lg(L)=[2.158 3 lg(i)]+1.885 3
1g(L)=[2.084 5 1g(i)]+1.878 3
1g(m)=[2.000 0 1g(i)]+0.602
1g(d)=0.302 0i+0.972

1g(L)=[1.784 0 1g()]+2.104
lg(L)=[2.161 6 1g(i)]+1.884
1g(L)=[2.080 0 1g(i)]+1.880
1g(n)=[2.000 0 1g(i)]+0.602
lg(d)=0.302 0i+0.972
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Table 5 The calculated values of formula B in Appendix of GB/T 10561-2023 standard compared with the data in Table 1 of

the standard
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1.5 261 261 184 184 176 176 9 9 27 27
2 436 436 343 343 320 320 16 16 38 38
2.5 649 649 555 555 510 510 25 25 53 53
3 898 898 822 822 746 746 36 36 76 76
3.5 1181 1181 1147 1147 1029 1029 49 49 107 107
4 1498 1498 1530 1530 1359 1359 64 64 151 151
4.5 1848 1848 1973 1973 1737 1737 81 81 214 214
5 2229 2230 2477 2476 2164 2163 100 100 303 303
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Fig. 6 Comparison of Grade 0.5 and Grade 1 ratings of Class B inclusions in GB/T 10561-2005 and GB/T 10561-2023 standards
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