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Influence of Si Contents on the Mechanical Properties of
Austempered Ductile Iron

Sang-In Lee, Young-Kun Oh and Ghi-Chan Jun

Abstract

Influence of Si contents on the mechanical properties and microstructure of austempered ductile iron was investigated.
Four different Si contents between 2.0 and 2.9% were used. Austenitizing was performed at 890°C for 2 hrs and
austempering temperatures were both 340 and 380°C for 0.5, 1, and 2 hrs. Nodule content was more than 300/mm’ and
nodularity was more than 90%. Microstructure was revealed using nital and retained austenite was measured by x-ray
diffractometer. Tensile test, no-notch Charpy impact test and wear test were performed. Tensile strength was improved as
Si content increased and both elongation and impact toughness had peak at 2.6%Si. The specimen austempered at 380°C
showed lower tensile strength than that of 340°C, but showed higher elongation. However, austempering temperature of
380°C was desirable because that of 340°C was close to lower bainite transformation. As austempering time increased,

tensile strength and elongation were improved and optimum condition was obtained for 2 hrs heat treatment.
(Received March 21, 1997)
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Fig. 1. Schmatic diagram of austempering process.

Table 1. Chemical Composition of Test Specimen (wt-%)
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Fig. 2. The effiect of Si contents on tensile strength and
elongation. Austemitized at 890°C for 2 hrs followed
by austempering at 380°C for 2 hrs.
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Fig. 3. The effect of Si contents on impact energy.

Austenitized at 8900°C for 2 hrs followed by
austempering at 380°C for 2 hrs.

Fig. 4. Microstructures of specimens with (a) 2.3, (b) 2.6 and
(c) 2.9%Si austenitized at 890°C for 2 hrs followed
by austempering at 380°C fo 2 hrs.
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Fig. 5. Microstructure, etched by color tinting methad, of the
specimen with 2.3%Si austenitized at 890°C for 2 hrs
followed by austempering at 380°C for 1 hr.
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Fig. 6. Schematic diagram showing the formation of upper
bainite.
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Fig. 7. SEM micrograpns showing the fracture surface of
specimens with (a) 2.3, (b) 2.6 and (c¢) 2.9%Si
austenitized at 890°C for 2 hrs followed by

austempering at 380°C for 2 hr.
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. 8. The effect of austempering time temperature on the
tensile strength of specimens with 2.3 and 2.9%Si.
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Fig. 9. The effect of austempering time and temperature on

the elongation of specimens with specimens with 2.3
and 2.9%S..
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Fig. 10. Microstructure of specimen with 2.9%Si
austenitized at 890°C for 2 hrs, then austempered
at 380°C for (a) 0.5, (b) 1 and (c) 2 hrs heat
treatment.
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