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SEM Fractography of Gray Iron Fractured at Low Temperatures
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Abstract

SEM observation was carried out on pearlitic and ferritic gray irons fractured in
low temperature range of +20°C to —196°C, and the correlation of fracture morphology
with the strength and stress-strain properties were considered. The feature of a frac-
ture surface was expressed by the fractional area of ductile facet to the whole fractured
matrix.

The ductile fracture ratio was almost 1.0 near room temperature, and with the
lowering of the test temperature, the ratio decreased by increasing the cleavage area.

The transition temperature of ductile to cleavage in ferritic iron was about 50°C
lower than in pearlitic iron. Although the ratio was almost zero at —196°C, ductile
fracture was observed to a certain extent in ferritic iron.

The change of fracture appearance, however, was not necessarily correlated to the
stress-strain properties. For example, while the {racture was mostly cleavage at —150°C,
the fracture strain was the same as that at room temperature. And the fracture, in
which cleavage and trans-granular facets were predominant, was followed by the ductile

stress strain properties.
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