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An Investigation of the Abnormal Structure at the Surface Layer of
Nodular Iron Castings Produced by Furan Resin Bonded and
Sulfonic Acid Cured Sand Mold

XU Jin
(Zhanjiang TV University, Zhanjiang 524003, Guangdong, China )

Abstract : The abnormal structure usually appears at the surface layer of nodular iron castings
produced by furan-sulfonic acid cured sand mold. The sulfonic acid is toluene sulfonic acid (TSA) and
the nodulizing agent is Mg-RE alloy. we can reasonably suppose that the abnormal structure (graphite
flakes in a ferrite-rich maitrix) is caused by the evolution of sulfur dioxide (SO,) combining with TSA
during casting and solidification. It is possible that sulfur atoms, dissociated from the adsorbed SO, at
the metal surface, diffuse into certain depth and react with Mg, RE and Mn to form sulfides, which
result in a deficiency of corresponding effective elements, and causing a malfunction of nodulizing
agent and pearlite-stabilizing effect. The consequence is deteriorated by their mechanical properties
such as the impact resistance value decreasing about 44%.
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Table 1 Granularity compesition and earth content of expeﬁmental Sand.
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Table 2 Composition of resin~bonded sand
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Table 3 Spectrum analysis of cast specimen
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Table 4 Chemical analysis of metal at different
locations in a casting
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Fig.3 Metallographs of the ductile iron specimen produced by water-glass sand mold and resin bonded sand mold.
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Fig. 4 SEI photographs of the ductile iron specimen produced by furan resin bonded-sulfonic acid cured sand mold
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Fig. 5 Sulfides in the ductile iron specimen
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Fig. 6 Spectral line of energy spectrum analysis of

rare earth sulfides
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Fig.7 Rare earth sulfides and sulfuric line-scanning curve
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Table 5 Result of energy spectrum analysis of MnS
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Table 6 Result of energy spectrum analysis of rare
earth sulfides
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Fig. 8 Quantities of NaOH consumption related to the TSA content.
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Fig.9 NaOH consumption related to heating temperature
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Fig.10 NaOH consumption at different locations in the mold
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Fig. 11 Impact resistance: 1-resin bonded mold 2-water-glass

bonded mold 3-resin bonded mold (use coating).
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