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Variations of Mechanical Properties and Corrosion Rate with
Melting Conditions and Alloying Elements in High Silicon Cast Irons
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Abstract

High silicon cast irons(HSCI) with the high acid resistance have been used for the prevention of acid corrosion occurring in
various structures under acid conditions. However, the HSCI is only known as one of materials which have high acid resistance,
but few work has dealt with this material in domestic. Therefore, in this study, the acid resistance of various cast irons with
alloying elements and melting conditions have been examined, and studied the influences of the matrix structures, mechanical
properties and morphologies of graphite. The results obtained in this study are as follows : In case of melting temperature, the
mechanical properties of specimen manufactured with high temperature of 1650°C showed higher value because the inclusion
and impurity were removed. In case of pouring temperature, the mechanical properties of specimen fabricated below 1350°C
of pouring temperature showed higher value because the amount of gas absorption from atmosphere decreased during the
solidification time. The corrosion rate decreased with increase in Si content. On the other hand, Mn addition appeared an opposite
trend with Si.
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Fig. 1. Variation of mechnical properties and hydrogen content
with melting temperature in non-inoculated cast iron.
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Fig. 2. Comparison of fracture with melting temperature.
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Fig. 3. Analysis of inclusion making use of EDS.
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Fig. 6. Variation of mechnical properties and hydrogen content
with pouring temperature.

A o FAZAES A AAR AeE AE,
=3, Fig. 7oA Hol= nlel o] 1350°CY A2+
YAl = AT AAAZEe] Bol ZA™ o] ulAM|sHA
d A= JdAREE FJAATI= o] HAu.

4) vlglwlet HrleFe] o8k

n)4jule Aol whE JANE W WAlAe] W3l
= AR}, vawehs 0~ 1.0wt%2. WHEAIA A
Z35199ct. Fig. 8l QA E W WHAK3S H3E et
Waledl, 02% o A7lslde 7-5ole =2
Hik= 7o dsH. F, vldvleg2 AARES vAM 3
33l Aol SHYPAE FAANCE Flo] UAYEE
AT, 02%3 5 SESIaL ZL o]Ato] HH Ak
HE-S JAAA vl oA AEAANEIAE g AL
2 A" weby, HAE 28Ek rlaegE
0.2~04%2 IAsIIA} 3}

g, 36% FARSYelAM HAA Al A2 0.2%
Ard g 9k £FE AdtE .

32. C, Si ¥ Mn HJiz0| 741 ¥ % LM
ool Djxl= &

Al Aol HeEe dde FrAlskal
e FPri A Tie B H27] el
A gl B 548 el 282710 s A



A244W Al4Z (2004. 8)

8122228} 3] %) ~213-

(b) 1400°C

Fig. 7. Optical microstructures according to pouring
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Fig. 12. Optical microstructures according to Si content in 0.9%C cast iron.
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