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Continuous Heating Transformation of Spheroidal Graphite Cast Iron

Synopsis:

Yoshisada UEDA and Noboru WADE

This study is aimed to make clear the effect of heating rate on A, transformation of spheroidal graphite cast

iron by dilatometric and metallographic methods.

The dilatation—temperature curve is affected markedly by the heating rate and the initial microstru-
cture. In the case of ferritic structure, dilatometric curves show only expansion during the transformation

instead of contraction in steel and in pearlitic structure.

A, transformation temperature (Ac;s and Ac)f) is

shifted to higher temperature with increase of the rate of heating in ferritic structure than in pearlitic

structure.

In ferritic iron, the volume fraction of y phase is proportional to transformation time at

a constant rate of heating, and y phase forms mainly around the graphite nodules at higher rate of heating

but it forms along the grain boundaries of ferrite at lower one.

The continuous heating transformation curve

(CHT) appears higher in temperature and longer in time than isothermal austenitizing curve (TTA).
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Table 1. Chemical composition of specimen.

(Wt%)

C Si Mn P S Mg

3.46 2.49

L—differential
transtormer

0.59 l 0.067 | 0.017 | 0.061

-+ holder

silica rod
silica tube

g specimen

o< heating
o coil

thermo couple

Fig. 1. Schematic explanation of the apparatus
for dilatometric measurement.
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Fig. 2. Dilatation-temerature curve during con-
tinuous heating and cooling of the spe-
cimen with pearlite and ferrite,
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Fig. 3. Dilatation-temperature curve during con-
tinuous heating and cooling of the spe-
cimen with ferritic matrix.
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Fig. 4. Schematic explanation of austenitizing
processes of pearlitic- and ferritic sphe-
roidal graphite cast irons.
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Fig. 5. Effect of heating rate on A, transforma-
tion.
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Fig. 6. Effect of heating rate on A, transfor-
mation time.
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Fig. 7. Volume change of austenite phase during
continuous heating transformation.
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Fig. 8. Relation between continuous heating
transformation (CHT) and isothermal
austenitizing (TTA) (pearlitic matrix).
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Fig. 9. Relation between continuous heating
transformation (CHT) and isothermal
austenitizing (TTA) (ferritic matrix),
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