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Effect of Well-Sprue on the Sand Erosion by Fluid Flow
Simulation in the Sand Casting Process

S. M. H. Mirbagheri

ABSTRACT

In this investigation a computational model has been developed for the simulation of melt flow in mould
cavity. The simulation of flow with free surfaces into the cavity is based on the SOLution Algorithm-Volume of
Fraction (SOLA-VOF) numerical algorithm, utilizing the finite difference method. Then effect of well-sprue on
the flow pattern and sand-erosion was investigated. In order to verify the computational results, the casting of a
Grey Iron within a transparent mould has been carried out and the sand-erosion at different times has been

Email:smhmirbagheri@aut.ac.ir, - Y\=15 0§ Y41 AR S el Jntie sl — (635, 0l 5 Gune odigs suails SLolicd !
vy IWAY i) g 50l / (o gukign) /P9 — g 03leds /08 598 Jhoo / ‘”’:”'C%
7,
7




recorded. Two kinds of gating systems were designed, one of them, without well-sprue and the other with well-
sprue. They were attached to the cavity mould, which front face was transparent window (Pyrex glass),
separately. Then both of them were used to take into account the effect of the well-sprue on the flow pattern, and
the mount of sand-erosion, using a photograph technique. The comparison between the experimental and the
simulation results of sequence filling shows a good level of consistency that confirms the accuracy of the model.
After the cast process and solidification of the cast, it was machined in order to observe the sand-erosion defect.
Results showed that the sand-erosion in gating system without the well-sprue is more than with the well-sprue.
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Sand erosion, Well-sprue, Numerical simulation, Casting
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