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Fractography of Spheroidal Graphite Cast Iron and Silicon Cast Steel in Impact Test

Tohru NOBUKI, Toshio SHIOTA, Minoru HATATE

Synopsis

This study aims to clarify the influence of graphite on impact fracture of ferritic spheroidal graphite cast
iron (FDI) by means of comparing the fractography of FDI to that of silicon cast steel whose composition is

same to that of the matrix of FDI.

In ductile region, the impact value of FDI is lower than that of cast

steel. It is because graphite nodules make not only the effective sectional area ratio of matrix decrease but

also notch effect around graphite increase.
than that of cast steel.

In brittle region, however, the impact value of FDI is larger
The impact transition temperature of FDI is much lower than that of steel, and the
fracture surface of FDI at room temperature is more ductile than that of cast steel.

It is because the

graphite nodules tend to produce ductile fracture due to their function as nuclei of dimples.
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Fig. 1 Heat treating conditions.

(F.C: Furnace Cooling)
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Fig. 2 Shape and dimension of impact specimens.
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Table 1 Chemical compositions of specimens. (mass%)
C Si Mn P S

FDI 3.65 237 0.094 0.009 0.010

Si cast steel 0.20 2.50 0.070 0.010 0.010

FDI Si cast steel

Fig. 3 Microstructures of specimens. (Nital etched)
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Table 2 Mechanical properties of specimens. (R.T.)

FDI Si cast steel
Tensile strength (MPa) 358 522
0.2%Proof stress (MPa) 215 321
Elongation (%) 27. 4 16. 2
Reduction of area (%) 24. 3 12. 6
Ferrite grain size (u m) 55 180
Hardness (HB) 122 148
Hardness (HV) 191 164
RT.
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Fig. 4 Charpy impact transition curves.
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Fig. 5 Impact transition temperature of specimens.
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Fig. 6 Schematic illustration of macroscopic fracture
surfaces in FDL
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Fig. 7 Schematic illustration of macroscopic fracture

surfaces in Si cast steel.
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Fig. 8 SEM fractography of FDI in ductile fracture region.(298K)
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Fig. 9 SEM fractography of FDI in transition fracture region.(223K)
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Fig. 10 SEM fractography of FDI in brittle fracture region.(123K)
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Fig. 11 SEM fractography of Si cast steel in ductile fracture region.(423K)
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Fig. 12 SEM fractography of Si cast steel in transition fracture region.(323K)
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Fig. 13 SEM fractography of Si cast steel in brittle fracture region.(173K)
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Fig. 14 Comparison in load-displacement curves of

notched FDI and Si cast steel in ductile region.
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Fig. 15 Comparison in impact fracture energy of notched
FDI and Si cast steel in R.T.
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Fig. 17 Relation between ratio of ductile fracture

surfaces of FDI & Si cast steel and testing temperature.
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