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Trial Production of Ductile Iron Grinding Discs
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Abstract: On the basis of the technical requirements of grinding discs, a ductile iron grinding disc was produced via
various casting processes, such as no riser, an open riser and a closed riser with an exothermic feeder sleeve and a shell +
iron mold combined with an exothermic feeder sleeve. The results show that neither the process method without risers nor
the process methods with open risers or closed risers can eliminate the shrinkage porosity defects on the surface and inside
of the ductile iron grinding disc. The shell mold + iron mold process combined with an exothermic feeder sleeve can
effectively eliminate shrinkage porosity defects both on the surface and inside the grinding plate. The grinding plate has a
smooth processing surface and hardness of 161~165 HB after tempering, which can meet the technical requirements for the
use of the grinding plate.
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Tab.1 Composition of the ductile iron grinding disc
(mass fraction/%)

C Si Mn P S Mg Re

3.6~3.7 2.2~25 02~0.35 <0.03 <0.015 0.04~0.05 0.03~0.05
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Fig.1 Molten iron ingress into the drag flask of the inner ring without risers for pouring the grinding disc: (a) process schematic
diagram; (b) surface depression of the grinding disc
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Fig.2 Molten iron ingress into the cope flask of the inner ring without a riser for pouring the grinding disc: (a) morphology of the
grinding disc after shake-out; (b) morphology after surface cutting by 3 mm
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Fig.3 Molten iron ingress into the cope flask of the outer ring without risers for pouring grinding discs: (a) morphology of the grinding
disc after shake-out; (b) surface appearance of the grinding disc after cleaning; (c) morphology after surface cutting with two passes to
remove 9 mm
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Fig.4 Molten iron ingress into the drag flask of the inner ring with an open exothermic feeder sleeve for pouring the grinding disc:
(a) grinding disc after shake-out; (b) surface morphology of the grinding disc after machining
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Fig.5 Molten iron ingress into the drag flask of the inner ring with a blind exothermic feeder sleeve for pouring the grinding disc:
(a) grinding disc after shake-out; (b) morphology of the grinding disc after cutting 29 mm from the surface
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Fig.6 Layout of the shell mold + iron mold with an exothermic feeder sleeve: (a) layout of the exothermic feeder sleeve; (b) combined
diagram of the shell mold and iron mold
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Fig.7 Morphology of the grinding disc produced by shell mold +
iron mold casting after machining
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Fig.8 As-cast hardness of the grinding disc produced by shell
mold + iron mold casting
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Fig.9 Metallographic structure of the ductile iron grinding disc produced by the shell mold + iron mold with an exothermic feeder
sleeve: (a) as-cast microstructure; (b) annealed microstructure
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