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Effects of sulfur,titanium and ziruconium on shape of solid-liquid interface

in Fe-C alloy by unidirectional solidification

Abstract
The effects of sulfur,

RN EE

Takao Fujikawa

titanium and zirconium on the shape of eutectic solidification front in gray cast iron

were investigated by interrupting the unidirectional solidification. The specimens contain 0.012, 0.108,

0.37mass%S, 0.177mass%Ti, 0.078mass%Zr respectively. The speciméﬁs. are 80g in weight,17mm in diameter

and 55mm in length. The temperature gradient at the solid-liquid interface is about 25K/cm. The oscillatory

model of graphite branching is proposed by considering the shape of solidification front, protuberance length of

the graphite flakes and contact angle with graphite-austenite.

Keywords: gray cast iron,unidirectional solidification, solid-liquid interface

surface active element, graphite branching
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Table 1. Chemical composition of specimens

(mass %)

Specimen C Si Mn P S Ti Zr 0 N
C—1 456 0.010 0.0018 tr  0.012 — — 0.0023 0.0012
C—3 469 0.013 0.0014 tr ~ 0.108 — — 0.0044 0.0014
C—4 459 0.012 0.0016 tr  0.370 -~ — — —
E—2 4.45 0.010 0.025 tr  0.005 0.177 —  0.0055 0.0038
F—2 452 0.021 0.005 tr  0.003 — 0078 — —
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Fig. 5 Microstructures of specimen
nital etched, scanning electron microscope.

a) : C-1, V=0.00020cm/s, (b) :
c) : C-1, v=10.00100cm/s, (d)
e) : E-2, V=10.00020cm/s, (f)
g) : E-2, V=0.00050cm/s, (h)

C-3, v=0.00020cm/s

. C-4, v=0.00020cm/s
: F-2, V=0.00020cm/s
: F-2, v=0.00050cm/s
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Table 2 The appearance frequency of micro configuration

at the ends of the

“bamboo-grass” interface

specimen content solidification appearance frequency(%) *'
(mass2%) rate (cm/s) 1 2 3 4 5
C-1 S 0.012  0.00020 3.6 268 417 83 196 N=168
C-3 S 0.108  0.00020 13.3 331 289 102 145 N=166
C-3 S 0.108  0.00050 311 60.5 45 37 158 N=241
C-3 S 0.108  0.00100 53.3 327 3.0 109 158 N=165
E-2 Ti 0.177  0.00020 0.5 204 749 1.8 23 N=171
F-2 Zr 0.078  0.00020 0.0 11.3 853 1.1 22 N=177
* 1 . micro configuration No.
1 2

M

(a)Bridging and
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Fig. 9 Mechanism of graphite Branching
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