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Effects of Alloying Elements on Mechanical Properties and
Microstructures of 0.7%Mn and 2%Mn Flake Graphite Cast Irons

HORIE Hiroshi

(Iwate University, Japan)

Abstract: For the purpose of further increasing the tensile strength of high-Mn flake graphite cast iron, the effects of
graphitization promoting elements (Cu, Sb, Sn) and carbide-stabilizing elements (C, V, Mo) on the chilling tendency and
mechanical properties of this cast iron were investigated. The following results were obtained. The addition of Cu to high
Mn specimens decreased the chill depth and increased tensile strength. The specimens to which 10%Cu was added had
a D-type graphite structure, resulting in chill formation. In the 10%Cu-added specimen, spherical Cu crystals, including
MnS crystallized by the binary monotectic reaction of the Fe-C-Cu ternary phase diagram, were crystallized. In high Mn
specimens with Sb and Sn additions, tensile strength did not change but the chill depth decreased up to a certain amount
of these elements. In the specimens with increased amounts of Sb and Sn, formation of high-concentration phases of
Sb and Sn was observed at the eutectic cell boundaries, respectively. In high Mn specimens with Cr and V additions,
Chill depth and tensile strength increased and complex carbides containing Cr, V and Mn as a solid solution formed,
respectively. In high Mn specimens with Mo addition, the amount of bainite formed increased with increasing Mo
addition, and a large increase in tensile strength was observed accordingly.

Key words: high-Mn flake graphite cast iron; chilling; mechanical properties; alloying elements (Cu, Sb, Sn, Cr, V, Mo)
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Fig. 1 Effects of Cu, Sb and Sn additions on solidified chill depth in
specimens with different Mn contents

(==

[ =]

H0.7%Mn™2.0%Mn

53
(=}

BE FREE mm
o wu o o
0 —
0.20 —
0.40 —
0.60 I ——
0.80 E—
1.00 —
0.10 e —
030 —

50

0.10 —
0.30 —

0,50 ———

0.70 E———
100 —

0.

S —

o
&
<
=
1S

BEITCERINE/%

E2 Cr. VIIMoiMIXI A EMnE SISt A R ERIFZN0
Fig. 2 Effects of Cr, V and Mo additions on solidified chill depth in
specimens with different Mn contents
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Fig. 14 Backscattered electron images and characteristic X-ray images in €30 mm specimen containing 2%Mn with 10%Cu addition
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