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The Effects of Si and Mo on the Structures and Mechanical
Properties in High Si Spheroidal Graphite Cast Iron

Jong Yeon Kim, Hyung Yong Ra

Abstract

Spheroidal graphite cast irons which are Fe-3%C-(4—6)%Si- (0—0.5)%Mo were studied to improve

not only heat resistance but also mechanical properties.

With increasing Mo content, the

graphitization was decreased and carbide volume fraction was increased. The graphite spheroidization
ratio was not decreased in Fe-3%C-6%Si-Mo system cast iron with increasing Mo content, but that
was decreased in Fe-3%C-4%Si-Mo system and Fe-3%C-5%Si-Mo system cast irons. Hardness was
increased with the Si and Mo contents. At constant Si content, tensile strength was increased with
increasing Mo content, but that was decreased at 6%Si. In the experiment of oxidation, weight gain
was decreased as the Si and /or Mo content increased, but increased at 1.5%Mo content,
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Table 1. Chemical composition of specimens (wt. %)
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1 2.85 3.72 0.031 0.044 - = 0.049
2 2.82 3.74 0.036 0.055 - 0.51 0.054
3 3.07 3.78 0.037 0.071 - 0.81 0.048
4 291 3.84 0.056 0.087 — 1.25 0.052
5 3.05 481 0.036 0.054 - = 0.050
6 3.05 4.62 0.034 0.057 - 0.47 0.052
7 2.8 4.48 0.031 0.052 - 0.80 0.047
8 2.95 4,67 0.064 0.047 - 1.30 0.045
9 2.96 5.78 0.036 0.047 - - 0.055
10 2.78 5.75 0.047 0.051 - 0.43 0.051
11 3.06 5.61 0.059 0.032 _ 0.77 0.047
12 2.92 5.79 0.048 0.039 - 1.28 0.048
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Photo 1. Optical microstructures of Fe—3%C —4%5Si

(a) Fe —3%C —4%Si

(b} Fe —3%C —4%Si—0.5%Mo
(c) Fe —3%C —4%Si—1.0%Mo
(d) Fe —3%C —4%Si—1.5%Mo
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~Mo system cast iron
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(a) Fe ~3%C —5%Si

(b) Fe ~3%C —5%Si—0.5%Mo
(¢) Fe~3%C —5%Si—1.0%Mo
(d) Fe—-3%C —5%Si—1.5%Mo

(d)

Photo 2. Optical microstructures of Fe—3%C —5%Si— Mo system cast iron

Photo 3. Optical Microstructures of Fe-3%C-6%Si-Mo system cast iron

(a) Fe —3%C —6%Si
(b) Fe —3%C —6%Si~0.5%Mo
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Photo 3. Continued.

(c) Fe —3%C —6%Si—1.0%Mo
(d) Fe —3%C —6%Si—1.5%Mo

Photo 4. Optical microstructures of Fe-3%C-5%Si-
0.5%Mo cast iron
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Photo 5. EPMA line analysis of Si and Mo in Fe-
3%-5%51-1.0%Mo cast iron
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Fig. 1. Graphite spheroidization ratio as a function

of Si and Mo content
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Fig. 3. Volume fraction of graphite as a function
of Si and Mo content
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| Fig. 6. Tensile strength of cast iron as a function

of S1 and Mo content,
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Photo 6. Scanning electron microscope picture

of tensile fracture surface in Fe-3%C
-62651-0.5% Mo cast iron
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Photo 7. Morpholgies of Fe-3%,C-Si-Mo system cast iron, oxidized for 50 hours at 850°C in air

(a) Fe-3%C-4%S1-0.5%Mo
(c) Fe-3%6C-5%651-0.5% Mo
(e} Fe-376C-62651-0.5%Mo

(b) Fe-3%C-4%Si-1.5%Mo
(d) Fe-3%C-5%Si-1.5%Mo
(f) Fe-3%C-676Si-1.5%Mo
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Fig. 7. Weight gain of Mg-treated Fe-3%C-Si-Mo
system cast iron for 20 hours at 850°C and
950°C in air
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Fig. 9. Weight gain of Mg-treated Fe-3%5C-Si-Mo
system cast iron for 100 hours at 850°C
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