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Microstructure Characteristics and Preventive Measures of Surface
Spheroidization Decaying of Ductile Iron Castings
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Abstract: Microstructure characteristics and preventive measures of surface spheroidization decaying of
ductile iron castings were studied, and the ductile iron castings were produced by toluene sulfonic acid
hardening furfural resin-bonded sand. The second phase particles of surface spheroidization decaying
microstructure were also analyzed. The results show that the second phase particles are MgS or (Mg,Mn} Sy
particles, and the structure is FCC and the morphology is the octahedron. The surface spheroidization decaying
can be reduced by controlling casting process, low sulfur toluene sulfonic acid hardener, preventing sulfur dope
coating, Guentner resin, Pypo resin and alkaline phenol-formaldehyde resin, Guentner resin, Pypo resin and
alkaline phenol-formaldehyde resin are most effective for the prevention and control of surface spheroidization

decaying.
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Fig. 1 The microstructures of degradated spheroidization layer for ductile

iron samples with the normal production process
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Fig. 2 The microstructures of spheroidization layer for ductile

iron samples of clay-bonded sand
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Fig. 3 The back scattering image in the flake graphite area of the ductile iron surface degradeate spheroidization layer
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Fig. 4 The TEM morphology of second phase particle
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Fig. 5 The TEM diffraction patterns of second particles
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Fig. 6 The microstructures of the degradated spheroidization layer for

ductile iron samples with controlling casting process
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Fig. 7 The microstructures of degradated spheroidization layer for ductile

iron samples with low sulfur toluene sulfonic acid hardener
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Fig. 8 The microstructures of degradated spheroidization layer for ductile

iron samples with preventing sulfur dope coating
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Fig. 9 The microstructures of degradated spheroidization layer for ductile

iron samples with preventing sulfur dope coating
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Fig. 10 The microstructures of degradated spheroidization layer for ductile

iron samples with Guentner resin or Pypo resin
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Fig. 11 The microstructures of degradated spheroidization layer for

ductile iron samples with alkaline phenol-formaldehyde resin
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