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Mechanical Properties and Microstructure Examinations on
Austempered Ductile Irons
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Korea Standards Research Institute
ABSTRACT

Recently developed austempered ductile irons(A.D 1.) have good mechanical properties. However it
is still needed to examine the relationships between microstructures related to banitic reaction and the
mechanical properties, From the mechanical tests such as impact test, hardness test, tensile test, and
the microstructure observations, we concluded that the good mechanical properties of A.D.I. came from

the fine banitic ferrite structure formed during the first stage of the austempering reaction.
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Fig.1. Schematic illustration of bainitic ferrite(a)
platelets growing form a grain boundary(GB)
into the original austenite(y,) and creating
zones of high-carbon austenite (yc) .
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Fig 2. Transformation of austenite during aus-
tempering
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Fig.3. ldealized characterization of the influence of
the two bainite reactions on toughness during
austempering. Original austenite(y,), bainitic
ferrite(a), high-carbon austenite (), car-
bide(c) .
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Photo.1. The microstructure of ductile cast iron as
cast state, magnification x 100, 5% nital
etching.
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Fig 4. Influence of austempering time on the impact
energy of ductile cast iron austenitized at
900 C and austempered at 200C, 250C, 300
C, 350C and 400C.
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Fig.5. Influence of austempering time on the tensile
properties of ductile cast iron austenitized at
900 C and austempered at 200C, 250C, 300
C and 350, 400C.
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(g) (h) (i)

Photo 2. Microstructures of specimens austempered at various temperatures and times, magnification x 1700,
revealed by SEM.
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Photo.2. Microstructures of specimens austempered at various temperatures and times, magnification

x 1700, revealed by SEM.
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Photo 4. Factographies of specimens austempered at 250°C, magnification x 700.
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