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Abstract

The effects of silicon and molybdenum on the temperature-dependent properties of high silicon and high molybdenum ductile
cast iron were investigated. Microstructure was composed of ferrite, cell boundary complex carbide, carbide precipitated in the grain
and graphite. The number and size of carbide decreased with the increase of silicon content and increased with the increase of
molybdenum content, however, the size of cell boundary carbide increased above 0.81wt%Mo. The room temperature tensile
strength increased with the increase of silicon and molybdenum contents. That did not increase with the latter with more than
0.8wt%. Meanwhile the high temperature tensile strength showed the similar trend to that of room temperature one, that of the spec-
imen with 0.55wt%Mo was the highest. The A, transformation temperature increased with the silicon and molybdenum contents,
and showed similar tendency with the variation of strength. It was discussed due to the solubility limit of Molybdenum in ferrite, of
which value was assumed to be in the vicinity of 0.81wt%Mo. The weight after oxidation at 1,173K showed the result caused by
the difference in solubility of molybdenum in the matrix. That and the thickness change after oxidation did not show any consistent

trend with the silicon and molybdenum contents.

Key words: Si-Mo ductile iron, Si and Mo addition, High temperature strength, Oxidation behavior, Thermal expansion.
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Table 1. Chemical compositions of commercial heat resistant cast

irons of SAE J2515[4].

Grade C (wt%) Si (wt%) Mo (wt%)
Grade A 0.8~1.0
Grade B 3.45 4.0 0.5~0.7
Grade C 0.4~0.6

2 M wy

2.1 Al M=}

A AFA NI ARRE T e Tatd TEE FEEA
FAH FA S AFAETE (4.0-44wt%)H AT (4.7~
4.9wt%) 0.2 ol Agojstal, EelBule] TS 0.6, 0.8,
LOWt% 5O& WSAA 71 P& FEATS AZ8eith

Fug 43, szde, H2Eer 2 skl 52 S0kg
37} gelEe] 4], SN ke Aol M=o

SRA sl Y E5 FYsIiinh. FE 4%Ba-Fe-Si 3%
AE olgste] st Aok SAlel A2sidct. AlZke Al
85122432 Table 291 UER|SITE AIHS 1203KolA 3417
2ol X3 TR 873K7HA] =Wslal 1 o|5le] Lroals
TYehe o R ofdysioint. RAWHS % AlEE 4F
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7 Aukek 0.1 pmEFe] LA BT AMgE}e] w1
S 3l 5% tolgr g0 F (02 L] HNeF RAS A
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Table 2. Chemical compositions of test specimens.
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Chemical compositions (Wt%o)

Nominal group ~ Specimen

C Si Mn Mo S P Fe
Heat 1 3.40 4.15 0.20 0.55 0.01 0.04
Low Si Heat 2 3.35 437 0.20 0.81 0.01 0.03
Heat 3 3.30 435 0.20 1.05 0.01 0.03

Heat 4 3.40 4.73 0.21 0.52 0.01 0.04 bal
High Si Heat 5 3.35 4.70 0.20 0.81 0.01 0.03
Heat 6 3.37 4.80 0.20 1.05 0.01 0.03
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Fig. 1. Representative annealed microstructures of nominal groups.
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Fig. 3. The morphologies of eutectic and precipitate carbide.
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Fig. 4. Variation of eutectic point in Fe-C phase diagram calculated by the Thermo-Calc software: (a) 4.2wt%Si & 0.55wt%Mo, (b) 4.8wt%Si
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Fig. 5. Fe-Mo phase diagram calculated by the Thermo-Calc software: (a) 3.0wt%C & 4.2wt%Si and (b) 3.0wt%C and 4.8wt%Si.
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Fig. 7. Variation of high temperature tensile strength with Si and
Mo contents at 1,083K.
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