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Study on the Second Stage Graphitization of Ductile Cast Iron
— Chiefly on the Effect of Cu and Ni—

By Takashi Kawai and Hiroshi Kominami
Tobata Works, Hitachi, Ltd.

Abstract

Magnesium mother alloys used in the production of ductile cast iron are
usually contain such several elements as Ni, Cu, Fe, Si, Al, etc. These elements
will be gradually enriched in the ductile iron scraps by the magnesium treat-
ment. The writers investigated the effects of nickel and copper on the second
stage graphitization of ductile cast iron.

In the preceding investigations on the mechanism of second stage graphi-
tization of ductile cast iron, it was found that there were two kinds of pro-
cesses as follows:

(1) Austenite () — Ferrite (a«) +Graphite (G)

(2) Austenite () — Pearlite («+C) — Ferrite («) +Graphite (G)

The former reaction was termed by the writers the direct decomposition of
austenite, and the latter, the indirect decomposition of austenite.

This time, the writers employed the high temperature quenching method,
using two lead baths, which were kept at high or low temperature. The writers
analyzed quantitatively the effect of copper and nickel on the direct and in-
direct decomposition of austenite independently. The results may be summarized
as follows:

(1) If the temperature stays unchanged, nickel prompts the decomposition
of pearlite but retards the direct decomposition of austenite.

(2) Copper retards considerably the ending time of direct decomposition of
austenite.

(3) Copper slightly retards the beginning time of pearlite reaction.

(4) Copper retards severely the decomposition of pearlite.

In conclusion, the writers advocate the importance of determination of the
influence of various elements on the direct decomposition of austenite.
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Table 1. Chemical Analysis of Test Specimen
No. C | S | Man P | S
B B | — -
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Table 5. Chemical Analysis
No. ‘ c | si T Mo | P | S | Ca
R ! _I' I e b e
521 | 3.45 | 2.30 | 0.41 | o.040 | 0.007 | 0.06
523 | 3.30 2.40 | 0.42 | 0.038  0.009 | 0.38
24| 320 240 042 | 0.042 - 0.009 : 0.99
525 | 3.60 | 2.44 : 0.42 | 0.038 = 0.010 | 1.42
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