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Fig.1 Three-dimensional modelling of the machine tool stand
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Fig. 2 Gating system diagram
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Fig. 3 Schematic diagram of gate size and shape
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Fig. 4 Solidification time field of riser free castings
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Fig. 5 Shrinkage porosities appeared at the riser root
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Fig. 6 Solidification sequence diagram of the casting with risers
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Fig. 7 Solidification time field of casting with vent holes
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Fig. 8 Solidification time field of partial cross section of bearing
platform of the casting with vent holes
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Fig. 9 The machine tool stand product photo
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Fig. 10 The solidification time field of partial cross section of bearing
platform of the casting with vent holes and external chills
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Fig. 11 Photo of part of bearing platform of the casting with internal
chill settings
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Fig. 12 Photo of part of bearing platform of the casting with external
chill settings but no hole cast out
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Abstract:

A ductile iron stand of machine tool is formed by using of manual molding of furan resin-bonded self-
hardening sand and step gating system. In the original process, two risers were used to feed the shrinkages of
support frame positions of the thick shaft holes at the top of the casting, but in actual production, it was found
that there were slight shrinkage porosities at the roots of the risers, resulting in the casting being unqualified.
After analysises of multiple schemes and numerical simulations, under the condition of keeping the other
casting parameters unchanged, a riser-free casting process was attempted: the original risers were changed
to wedge-shaped vent holes, the thicknesses of ingates were reduced, and external or internal chills were set
near the shaft holes in order to improve the microstructure and performance of the shaft holes. At the same
time, several schemes of the shaft holes being cast out or subsequently machined out were also designed and
compared in production, and it was found that qualified castings could be obtained. Production practice had
proven the feasibility of application of riser-free casting process in the stand castings, the molding process was
simplified and the overall yield of casting was increased.
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