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Effect of Matrix Structure on Dynamic Fracture Toughness
of Ductile Cast Iron

Shinya YAMADA and Toshiro KOBAYASHI

In this study, instrumented Charpy impact tests are carried out with ordinary thickness ductile
cast irons containing various amounts of pearlite in order to examine the effect of matrix structure
on the dynamic fracture toughness and crack growth behavior. CTOD is smaller and crack growth
occurs more easily with increasing pearlite content in the matrix. The relationships between J 40)
and J(R) vary with pearlite content. For ferritic and ferritic-pearlitic materials, J(4C) is nearly
equal to J(R) and these points are located near the 42=0.1 mm point. For fully pearlitic material,
however, J(4C) locates near the 4a=0.4 mm point and overestimates the fracture toughness, while
J(R) underestimates it from the view point of applied load. It is considered therefore that J(mid) is
a reasonable measure for the fracture toughness of ductile cast irons, irrespective of the pearlite

content in the matrix.
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Material | C Si Mn P S Mg Cu Cr Mo

A 390 | 228 | 035 | 0.019 | 0.017 | 0.039 | 0.08 | 0.04 | 0.03

B 354 | 232 | 0.31 | 0.030 | 0.013 | 0.042 | 0.41 | 004 | —

c 369 | 215 | 032 | 0.012 { 0.008 | 0.032 | 0.63 | 0.04 | 0.02
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Pearlite Mean graphite | Mean free path | Volume fraction |  Graphile
Material Area diameter of graphite of graphite nordularity

Ap (%) | Dg (um) | dg (um) fg (%) Gn (%)

A 0 19.6 60.5 13.0 823
B 371 284 923 9.9 877
c 914 15.5 53.8 9.7 833
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: Oy Ca EL
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(MPa) (MPa) (%) (GPa)
A 272 407 252 164
B 416 634 107 165
[ 514 880 8.2 166
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A R 101 45.0 55.1 1.4
mid 10.0 44.4 54.4 1.36
AC 135 20.7 34.2 1.60
B R 131 193 324 1.55
mid 133 20.2 335 1.57
ac 14.3 26.6 409 1.16
c R 3.9 33 72 41
mid 9.0 9.8 18.8 1.92
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