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Influence of Graphite on Impact Characteristics of
Spheroidal and CV Graphite Cast Irons

Tohru NOBUKI, Toshio SHIOTA, Minoru HATATE

Synopsis

This study aims to clarify the effects of graphite on the impact characteristics of cast irons
from various viewpoints. A ferritic spheroidal graphite cast iron sample and a ferritic
compacted vermicular (CV) graphite cast iron sample were prepared, and their Charpy impact
characteristics were compared precisely with those of the Si cast steel sample whose
microstructure and chemical composition are nearly similar to matrix of the cast iron samples.

The impact energy in the ductile fracture region of the cast iron samples were recognized to
be much less than that of the Si cast steel sample, and it was considered to be caused mainly by
two reasons induced from graphite: one is decreasing of effective sectional area and the other
one is internal notch effect. The transition temperatures of the cast iron samples were
recognized to be much lower than that of the Si cast steel sample, and it was considered to be
caused by the graphite which may act as the nucleus of dimples in ductile fracture. The impact
energy in the brittle fracture region of the cast iron samples were recognized to be a little bit
larger than that of the Si cast steel sample, and it was considered to be caused by graphite
which act as a kind of buffer effect against crack growth in brittle fracture.

Keywords : Si cast steel, Graphite, Spheroidal graphite cast iron, CV cast iron, Impact value,

Transition temperature, External notch, External notch factor, Fractography
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Fig. 1 Shape and dimension of impact test pieces.
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Table 1 Chemical compositions of specimens (mass%).
C Si Mn P S Mg
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FCV 367 222 0.06 0017 | 0006 | 0012
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Fig. 2 Microstructures of specimens(Nital etched).
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Table 2 Mechanical properties of specimens (RT.).

Si cast steel FDI FCV

Tensile strength (MPa) 522 364 277
0. 2%Proof stress (MPa) 321 215 194
Elongation (%) 16.2 274 95
Reduction of area (%) 16 243 21
Matrix hardness (Hv) 164 1A 162
Hardness (HB) 148 122 102
Ferrite grain size (£ m) 180 46 52
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Fig. 3 Several0—€& curves of specimens in tensile test
at various temperature.
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Fig. 4 Impact load — displacement curves of Si cast steel, SG
iron(FDI) and CV iron(FCV).
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Fig. 5 Charpy impact transition curves of Si
cast steel, SG iron(FDI) and CV iron(FCV).
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Fig. 6 Relation between transition temperature and ¢
of Si cast steel, SG iron(FDI) and CV iron(FCV).
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Fig. 7 Relation between transition temperature and o
of Si cast steel, SG iron(FDI and CV iron(FCV).
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Fig. 8 Observation of Si cast steel, SG iron(FDI) and CV iron(FCV) in bending test. at RT.
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Fig. 9 En, Ei & Ep in impact test of Si cast steel, SG
iron(FDI) and CV iron(FCV).
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Fig. 10 Relation between Bnand @ inimpact test of Si
cast steel, SG iron(FDI) and CV iron(FCV) in ductile region.
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Fig. 12 SEM observation of impact fracture surfaces of unnotched CV iron(FCV), SG iron(FDI) and Si cast steel specimen in
the transition region.
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Fig. 13 SEM observation of impact fracture surfaces of unnotched CV iron(FCV), SG iron(FDI) and Si cast steel specimen
in the brittle region.
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