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Interpretation of ISO 945-4: Microstructure of Cast Irons-Part 4: Test Method
for Evaluating Nodularity in Spheroidal Graphite Cast Irons
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Abstract: Nodular cast iron was an important engineering materials, and the spheroidization rate is the key index to
evaluate the quality of nodular cast iron. The definition of spheroidization of nodular cast iron and its evaluation methods in
the main standards at home and abroad were reviewed. "ISO 945-4 Microstructure of cast iron, Method for evaluating
nodular rate of nodular cast iron" was an international standard that our country takes the lead in setting, the standard
provides for the evaluation of spheroidization of nodular cast iron by visual and image methods. The main contents of ISO
945-4: 2019 were introduced, including the standard terminology and name interpretation, sample preparation, evaluation
method, inspection result expression, etc., especially the definition and determination method of spherical graphite particle,
the definition and determination method of spheroidization rate, and the determination of critical value related to evaluation
of spheroidization rate. The revision of the definition of graphite particle number per unit area of nodular cast iron and the
evaluation and representation of graphite particle number per unit area of nodular cast iron were also introduced.
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Tab.1 Calculation formula for evaluating nodularity in

different standards
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Fig.1 Illustration of graphite particle and its Feret circle
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Tab.2 Reference images for rating nodularity of spheriodal graphite iron in different standards
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Fig.5 The influence of roundness critical value and calculation
method on the calculation result of spherification rate
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Tab.3 Influence of size limitation on calculating results of nodularity
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Tab.4 Dimensions of graphite particle for size grades

250 100 585 T K4 BFORR T /mm SEFR A SRR T /mm

3 25 to<50 0.25 to<0.5
-+ 12 to<25 0.12 to<0.25
5 6 to<12 0.06 t0<0.12
6 3 to<6 0.03 t0<0.06
7 1.5 to<3 0.015 t0<0.03
8 <15 <0.015
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Fig.6 Size distribution of graphite particles in spheroidal graphite iron
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Tab.5 ISO 945—4: 2019 refer to figure “graphite particle

number”
SO 945-4 5 W FE & -
=10 pm =5 um
M B.1(a) 25 31
P B.1(b) 50 64
& B.1(c) 100 116
A B.1(d) 150 165
& B.1(e) 200 230
 B.1(H) 300 350
& B.1(g) 400 480
 B.1(3i) 600 684
& B.1() 800 1155
f B.1(k) 1000 2188

B 7 e/NERLR SF 10 m F1 S pum X7 ) £ 88 S0RB0CR
200 i /mm? 1 230 i /mm’
Fig.7 The minimum particle sizes of 10 jum and 5 wm
correspond to the number of graphite particles of 200 /mm? and
230 /mm?
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