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Effect of Matrix Structures on the Fracture
Characteristics of Austempered C/V Graphite Iron

Chang-Gyu Kim, Hong-Beum Kim* and Chang-Ock Choi*
Abstract

Effect of various austempered structures on fracture characteristics of C/V graphite cast iron has
studied.

The tensile strength and hardness reached the maximum value of 971.4MPa and HB302Z at the
austempering temperature of 250°C, respectively.

As the austempering temperature increased, the amount of retained austenite increased from 18% to
22, 29%, while K values ranged from the value of 656MPa-m!? to 70MPa-m'/% 66MPa-m'/% This fact
that K. value was not sensitive to the increase of the amount of the retained austenite was that Ky
was dependent on the matrix structure in lower bainitic matrix, while dependent on the notch effect
from C/V graphite shape in upper bainitic matrix.

Fractured surfaces showed a ductile fracture pattern at 300°C. Very large coalescence by C/V
graphite and relatively small voids by spheroidal graphite were observed.
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Fig. 1. Geometry of specimens
(a) CT specimen
(b) Tension specimen
(¢} CVN-impact specimen
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Table 1. Chemical composition of C/V graphite cast iron(Wt. %)

T.C Si Mn P S Mg Cu Mo
3.45 3.20 0.56 0.030 0.010 0.020 0.73 0.20
Table 2. Analysis of matrix of as cast specimen
Ferrite(%) Pearlitw(% ) Graphite(%) Spheroidizing rate(% )
29.8 56.3 12.8 42
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Fig. 2. Effect of austempering temperature on ten-
sile strength and elongation of C/V graphite
cast iron
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Photo 1. Microstructures of C/V graphite cast iron.
(A) As cast (B) Austempered for 1 hr at 250°C
{C) Austempered for 1 hr at 300°C (D) Austempered for 1 hr at 350C
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Fig. 3. Effect of austempering temperature on hard-
ness and impact absorption energy of C/V
graphite cast iron.
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for C/V graphite cast iron
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Table 3. Experimental results of fracture characteristics of C/V graphite cast iron

Austempering temperature Maximum load PQ Pmax Fracture toughness
(C) (KN) (KN) K, Ko(MPam'’?)
as cast 43.8 43.8 60.1
250 47.9 47.9 65.1
300 53.9 53.9 70.3
350 48.5 48.5 66.3
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Photo 2. Fractographs(SEM) of fractured CT spec-
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