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Abstract

The effect of austempering treatment on mechanical properties of nodular indefinite chilled iron(NICI) and ductile cast iron(DCI)
was investigated. In microstructural observation, matrix phase(pearlite and ferrite) was changed to ausferrite after austempering
treatment both DCI and NICI. In case of NICI, decomposition of cementite(Fe;C) during austempering treatment was induced. After
austempering treatment, mechanical properties such as hardness, tensile strength and impact toughness was improved in NICI and
DCI. The wear resistance is slightly decreased because of decomposition of cementite during austempering treatment in NICI but

impact toughness and strength is dramatically increased.

Key words : Nodular indefinite chilled iron (NICI), Ductile cast iron (DCI), Austempered ductile iron (ADI), Austempering treatment.
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Table 1. Chemical compositions of NICI and DCI.
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Fig. 1. Dimension of Y-block specimen.
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Fig. 2. ASTM E8M tensile specimen. Lo : 100, G : 25, Wc : 6, Wo:
10, T: 6, B : 28 R : 6 (mm)
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Fig. 3. Dimension of Charpy Impact Test Specimen (unit : mm).

(b FEdEe mAEAS YeRd A0, Fig. 4(c), (d)=
Q'Y X2l 9e] wARAS veRd Zolth. Fig. 4(a), (b)
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Fig. 4(c), (d)lX & = =0l o2 Hlus FX|2] 2| NICI

composition Element (wt.%)
specimen CE C Si Mn S Cu Ni Cr Mo Mg
No.1(NICI) 4.0 3.13 2.62 0.05 0.059 0.009 0.01 0.0 0.003 0.02 0.04
No.2(DCI) 4.37 3.46 2.72 0.29 0.01 0.93 0.68 0.03 0.15 0.03

*CE: Carbon Equivalent
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Fig. 4. SEM micrographs of specimen 1[NICI] (a), (b) as-cast, (c), (d) heat treated (austenitizing: 870°C, 1hr., tempering: 300°C, 1hr. in salt).
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Fig. 5. SEM micrographs of specimen 2[DCI]. (a) as-cast (b), (c) heat treated(austenitizing: 870°C, 1hr., tempering: 300°C, 1hr. in salt).

Table 2. Mechanical properties of NICI and DCI.

mechanical properties Tensile strength Toughness Wear resistance Hardess
2: -3 3 3
— (kg/mm°) (10°J/mm°) (kJ/mm?) (HRc)
as cast 38 23 11.1 47
NICI
heat treated 64 4 8.9 50.3
as cast 73 3.8 2.47 19.7
DCI
heat treated 153 7.6 3.49 48.7
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Fig. 6. Volume fraction of cementite of NICI (30Vol.% Fe;C as cast
specimen) according to austenitising treatment time at 900°C.
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Fig. 7. Fractographs of the impact specimens of NICI. (a) as cast, (b) heat treated (austenitizing: 870°C, 1hr., tempering: 300°C, lhr. in salt).
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