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Influences of Matrix Microstructure on Impact Characteristics of
Ductile Cast Irons

Tohru NOBUKI, Toshioc SHIOTA, Minoru HATATE

Synopsis

The influence of matrix microstructure on impact characteristics of ductile cast iron was investigated by using three
kinds of heat-treated ductile cast irons whose matrix structures are ferrite, pearlite and bainite (ausferrite). The
instrumented Charpy impact tests were carried out with un-notched and V-notched specimens in the temperature range tfrom
123 K to 423 K. The results obtained are summarized as follows:

In the ductile region, the impact value becomes larger in the order of pearlite, bainite and ferrite matrix, which is the
same order in elongation. = In the brittle region, the difference in matrix microstructure does not affect impact value. The
impact transition temperature becomes lower in the order of pearlite, bainite and ferrite matrix. Addition of an external
notch to impact specimens results in rising in transition temperature in every matrix. The external notch factor (impact
value of un-notched specimen divided by impact value of notched specimen) becomes larger in the order of ferrite, pearlite

and bainite matrix, which is the same order in hardness, and this means that a sample with a harder matrix is more largely
affected by external notches.
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Fig. 1 Three kinds of heat treating conditions.
(F.C:Furnace Cooling, A.C:Air Cooling, Q.C:Quenching)
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Fig. 2 Shape and dimension of impact specimens.
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Table 1 Chemical compositions of specimens. (mass%)

C Si Mn P S
FDI 3.74 2.07 0.07 0.010 0.005
PDI 3.44 2.16 0.06 0.010 0.005
ADI 3.64 215 0.03 0.005 0.006
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Fig. 3 Microstructures of specimens. (Nital etched)

Table 2 Mechanical properties of specimens. (R.T.)

FDI PDI ADI

Tensile strength (MPa) 364 862 1066
0.2%Proof stress (MPa) 215 556 828
Elongation (%) 27.4 48 9.0
Reduction of area (%) 243 45 33
Hardness (HB) 122 255 302
Hardness (HV) 191 350 380
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Fig. 4 Load-displacement curves of specimens on
instrumented Charpy impact testing in ductile region.
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Fig. 5 Comparison of Pmax in Load-displacement curves

of instrumented Charpy impact testing.
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Fig. 6 Charpy impact transition curves of specimens.
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Fig. 7 Relation between impact value and specimens in
ductile and brittle regions.
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Fig. 8 Relation between impact transition temperature of
specimens and matrix microstructure.
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Fig. 9 Relation between fracture energy characteristics

(En, Ei and Ep) and matrix microstructure in ductile region.

100

O Unnotched
B V-notched
80 |
= 60
&
40 |
20 |
0
FDi PDI ADI
Specimen

Fig. 10 Relation between Er and matrix microstructure in

ductile region.
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Fig. 12 SEM fractographs of
impact fracture surfaces in ductile

region.
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