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Abstract

The isothermal growth of nearly pure manganese sulfides in forged and chill-cast
carbon steels, was investigated by means of quantitative metallography, under a scan-
ning electron microscope.

The number and size of sulfides in both steels were correlated with the period and
temperature of treatment.

As a result, it became clear that the size of sulfides in both steels varied in propo-
rtion to the homogenization time, nawely the growth of manganese sulfides in steel
obeyed the law of Ostwald ripening.
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Table 1 Chemical composition of used steels. (wt%)

sample No. C Si Mn S P Al
1 0.22 0.22 1.15 0.24 0.004 0.03
2 0.21 0.20 0.96 0.23 0.005 0.07
3 0.51 0.30 1.10 0.24 0.005 0.06
4 0.75 0.26 1.11 0.23 0.005 0.06
5 1.19 0.25 1.15 0.21 0.005 0.07
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Photo. 1 Photomicrographs of sulfide inclusions in No. 1 samples after homogenization at

1200 °C.
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Fig. 1 Variation of the number of sulfide inclusions
per unit volume in a forged steel (No. 1)
with homogenization time at various tempera-
tures.
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Fig. 2 Variation of mean overall size of sulfide inclusions in a forged
steel (No. 1) with homogenization time at various tempertures.
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Photo. 2 Photomicrographs of sulfide inclusions in No. 3 samples after homogenization
at 1300 °C. (a) as-cast, (b) 1h, (c) 16h, and (d) 100h, respectively.

Photo. 3 Photomicrographs of sulfide inclusions in No. 5 samples after homogenization
at 1300 °C. (a) as—cast, (b) 1h, (c) 16h, and (d) 100h, respectively.



140

5.0
= 4.0
2 3.0
4
& 2.0
@
=3
(=]
£
w 1.0
2
Y
> 0.5
il
[e=]
Lt
N
(%23
—
—d
=
Lt
>
[l
= 0.1
<L
&

Fig. 4

HEpET « BREES

g I 10 20 50 100 hr
=t J T H ¥ T

o

>

=

SR

[~ ) —

: 02—y
2 ::3_—.——N6’;"”

=N ! a~a_ 5 Nou
8= -_"::::::=——“”"‘1;—” —a,

o ° —a \‘\_A\ a=
= A
wi No.5
fom

T

]

B

o I0'F

«©

[

= ! L

= 3 6
2 10 10 10° 10

HOMOGENIZATION TIME , SEC

Fig. 3 Variation of the number of sulfide inclu-
sions per unit volume in cast steels (No. 2
-5) with homogenization time at 1300°C.
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Variation of the overall size of sulfide inclusions in cast steels (No.
2-5) with homogenization time at 1300C.
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