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Effect of Matrix Structures on the Fracture
Characteristics of Austempered Ductile Iron

Chang-Gyu Kim,* Chang-Ock Choi"

Abstract

The Effects of the matrix structures and the amount of the retained austenite in
austempered ductile wron(ADI) which contains Ni, Cu and Mo on fracture characteristics
were 1nverstigated. The structures were changed from lower bainite to mixture of Lower
and upper bainite, and then to upper bainite as austempering temperature increased. A
higher austempering temperature yielded lower tensile strength and hardness, but higher

impact valve and K .

In addition, the amwount of the retained austenite increased with

the austempering temperatures. Fracture surface showed a fibrous pattern and a dimple
pattern with increasing the retained austenite amount,
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Table 1. Chemical composition of specimen rite | ite ite Diameter of graphite
: ic iti |
o Pe : (%) | (%) | (96) | of graphite| nodule

(wt. %) nodule(mm) | (& /md)
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Fig. 1. Dimension of specimen (Unit;mm).
(a)CT specimen
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(b) Tension specimen
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(c)CVN-impact specimen
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Photo 1. Microstructure of ADI and as cast samples
(A)as cast (B)250°C Austempering (C)3007C Austempering (D)350°C Austempering
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Photo 2.  Fractographs(SEM) of fractured CT specimens of ADI and as cast,
(A)as cast (B)250°C Austempering (C)300°C Austempering (D)350°C Austempering
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Table 3. Experimental results of fracture characteristicd of Specimen.
Austempering Crack f Maximum load Pq Fracture Apparent plastic
temperature length |(a/w) Pmax (KN) | toughness zone size
() a (KN) Kic, Kq (Kic /oys)°
(mm) (MPa m'/2) (mm)
as cast 28.0 | 10.17 33.54 32.7 53.6 10.08 N
250 27.7 | 9.83 46.58 41.7 65.5 5.14
300 27.6 | 9.96 53.64 47.2 74.6 8.08
| 350 27.8  [10.12 60.11 | 544 82.7 16.95
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Fig. 2. Effect of austempering temperature
on tensile strength, yield strength
and elongation of austempered duc-
tile iron and PCI.
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Fig. 3. Effect of austempering temperature
on hardness and impact absorption
energy of ADI and PCI.
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Fig. 4. Load VS. Crack opening displacement
test record for Ni-Cu-Mo austem-
pered ductile iron .
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Fig. 6. Diffraction parttern of X-Ray for ADI
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