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Effects of Ni and Si on the Matrix Structure and
Graphite Formation in Fe—12Mn—3.5C Alloy

Hyong-Yong RA* Won-Tak SON**

ABSTRACT

The matrix changes and graphite formation in high manganese cast iron (Fe-12Mn-3.5C) are studied with

increasing nickel and silicon content.

Also, the decomposition of carbides and graphite precipitation are studied by adequate heat treatment.

The results obtained in this work are as follows.

1. In high manganese cast iron, fine flakes graphite appeared by adding 5 wt% nickel and A-type flakes

graphite can be obtained by adding 7 wt% nickel.

2. Nodular graphite are obtained by graphite spheroidizing treatment with same melt.

In high manganese cast iron containing 7 wt% nickel, full austenitic matrix with nodular graphite can be

achieved by water quenching after 10 hours’ solution heat treatment at 1050°C in case of containing 2.0

wt% silicon, and 6 hours’ at the same temperature in case of containing 2.5 wt% silicon.
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Table 1, Chemical composition of specimen

(wt %)
o1 .
\ e ement C Si S P Mn Ni Mg
specimen
No, 1 3.60 0,44 0,015 0,035 12,17 0 -
2 3.58 0,51 0.018 0,035 11,53 1,10 =
3 3.51 0.59 0.018 0,033 i1, 21 2.14 -
4 3.57 0.53 0,017 0,034 11,29 3.20 -
5 3,45 0.60 0.020 0.032 11,88 4,13 -
o 3.49 0.45 0,018 0,029 11,77 4, 87 -
7 3.39 0.59 0.020 0,032 10, 95 6.31 -
8 3.55 0.50 0,021 0,034 11, 03 7,04 -
9 3.57 1.02 0.019 0,035 11, 64 0 0,049
10 3.42 1.11 0,017 0,034 12,20 1,05 0,064
11 3.58 1.69 0,020 0.032 11, 85 1,70 0,048
12 3.47 1,43 0.016 0,041 12, 26 3.14 0,045
13 3,68 1,15 0,013 0,051 11,64 4.21 0.059
14 3.56 1.39 0,021 0.045 11,79 5.02 0.063
15 3.35 1.47 0,013 0.026 11, 65 5.75 0.060
16 3.48 1,62 0,019 0,037 11,47 6,91 0,052
17 3.49 1,46 0.021 0.041 11,89 6.89 —
18 3.52 2 21 0,017 0,031 11,91 7.01 ~
19 3.45 2 53 0.016 0,035 12,10 6,92 -
20 3.51 2,08 0,018 0,040 11,78 7,03 0.008
21 3,48 248 0.020 0,025 12,21 7.10 0,049
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