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Table 1 Designed compositions of low-alloy

(b2) 15RFERRALY)

(a3) OFiAfAL Fh I ZH 2 (b3) 144

gray cast irons W /%
i c Si Mn Cr Ni Cu Fe
0° 35 3.0 05 1.0 0 04 A
1" 3.0 3.0 05 1.0 0 04  Fra
2" 35 3.0 0.5 1.0 1.0 04 A
g
S v
48 R/ E lé/ 48
=
N D I ] <k
62.5
178.74

(b1) 1R TR

Zik e

Bl fufEsERT
Fig.1 The dimension of tensile specimen
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Fig. 2 Microstructures of low-alloy gray cast irons
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Fig. 3 Mechanical properties of low-alloy gray cast irons
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Fig. 4 Microstructures of low-alloy gray cast irons before and after corrosion in molten aluminum
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Fig. 5 Hardness of low-alloy gray cast irons after corrosion in
molten aluminum
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Fig. 6 Mass loss rate of low-alloy gray cast irons after corrosion
in molten aluminum
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Fig. 7 XRD patterns of intermetallic between low-alloy gray

cast irons and molten aluminum
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Effect of Carbon and Nickel Content on Microstructure and Properties of
Low Alloy Gray Cast Iron

ZHANG Ya-jing, LI Shuai-ping, SHI Gui-an, ZHANG Guo-zhi
(School of Materials Science & Engineering, Northeastern University, Shenyang 110819, Liaoning, China)

Abstract:

The thermocouple protective sleeve is a vital component during the thermocouple immersing in hot
temperature melt. In the present work the possibility of improving the corrosion resistance of low alloy gray
cast iron to molten aluminum was explored through reducing carbon content or adding a small amount of
nickel in the gray iron, and the microstructure, mechanical properties and corrosion resistance of the low alloy
gray cast irons used as thermocouple protective sleeve were studied. The results showed that when carbon
content in grey iron was reduced, the number of carbides and pearlite content increased, graphite and eutectic
cells count as well as ferrite content decreased , and the mechanical properties and the corrosion resistance
to molten aluminum were improved; when a small amount of nickel was added in gray iron, pearlite content
with eutectic cells and graphite count increased, but the number of carbides and mechanical properties had not
obvious change,, the corrosion resistance to molten aluminum was improved. A alloy layer mainly consisting
of Fe,Al; and FeAl; was formed between the substrate and aluminum liquid in the corrosion process of low
alloy gray cast iron in molten aluminum.

Key words:
low alloy gray iron; corrosion resistance to molten aluminum; microstructure, mechanical properties;
protective sleeve
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