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ABSTRACT

Commercial FCD700 cast irons are austenitized at intercritical region before
austempering to compare with conventional austempering ductile iron (ADI) processes.
The current study shows that the strengths of intercritically treated samples increase to
over 1000MPa with increasing austenitizing temperatures. The ductility decreases slightly
with the the austenitizing temperatures. The property combination can reach optimum
toughness with combined processes. It is observed that distributions of bulky retained
austenite is manipulated by adjusting austempering temperature. The retained austenite
blocks are strain induced to form martensite during mechanical deformation. This
transformation induced plasticity (TRIP) effect is responsible in improving the toughness
of ADI by four fold from initial 42J/cm? to 161 J/cm?.

Keywords: austempered ductile irons, intercritical austenitizing temperatures, retained
austenite, TRIP
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Table 1 Chemical compositions of FCD700
FCD700 C Si Mn P S Cu Mg

wt% 375 270 060 0.050 0.008 0.30 0.04
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Fig.1 Schematics of the heat treatment process
Table 2 Process parameters of all heat treatments
Austenitizing temperature, C 775 790 805 900
(for 1hr)
Austempering temperature, °C 300
(for 1hr) 400
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Table 3 Fractions of all phases (vol.%) in samples after different heat treatments

. . Retained N
Proeutectoid . Ausferrite ; Bainitic

Process Ferrite (PF) Graphite (AF) A%ﬁ;[f;n)'te Ferrite (BF)
775-300 61 14 25 8.2 16.8
795-300 43 14 43 13.2 29.8
805-300 19 14 67 13.9 53.1
775-400 61 14 25 9.0 16.0
795-400 43 14 43 15.3 27.7
805-400 19 14 67 20.9 46.1
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Fig.2 Microstructures of ductile iron austenitized at (a) 775°C, (b) 790°C,
(c) 805°C and austempered at 300°C.
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Fig.é SEM microstructures of ductile iron austenitized in 805°C and austempered at
(@) 300°C (b) 400°C (PF: proeutectoid ferrite, RA: retained austenite, AF: ausferrite.)
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Fig. 4 Tensile strengths of samples treated at different austenitizing and
austempering temperatures
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Fig. 5 Elongation of all samples treated at different austenitizing and
austempering temperatures.
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Fig. 6 Impact energies of samples treated at different austenitizing and austempering
temperatures
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Fig. 7 Microstructures near r the fracture surfaces of the 775-400 tensile test samples (M:
martensite formed on original retained austenite, PF: proeutectoid Ferrite)
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Fig. 8 n-values of samples treated at different austenitizing and austempering
temperatures
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Table 4  Austentic carbon contents in samples by different heat treatments

Sample Carbon in austenite, Fracti_on of retained Austenitic carbon
Cy (wt%) austenite, Xy (vol.%) Cy-Xy
775-300 1.67 8.16 13.63
790-300 1.70 13.22 22.60
805-300 1.74 13.90 24.19
775-400 1.56 8.96 13.98
790-400 1.62 15.30 24.79
805-400 1.56 20.88 32.57
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