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Abstract

In High Pressure Die Casting (HPDC) the plunger speed and pressure are high. Therefore, the
chance of having a porosity is high. This porosity eliminated by controlling HPDC process
conditions (temperatures, plunger speed) and HPDC die gating system. Die casters usually carry
out a die casting test before producing new castings. At the die-casting test stage, the runner and
gate parts always repeatedly corrected to eliminate porosity, which leads to a lengthened
processing time and increased processing cost.

Many studies tried to get the optimum gating system but for a certain case study. None of them
gave a generalized solution for any case or part dimensions. That is because of the complexity of
the process and the required experience. Although there are some books tried to make some
standard formulas as a design base for the gating system, but still the experience of the die
designer is the key of success for every case. Laterally some simulation software began to be a
powerful tool for die designer, but still these softwares does not give any recommendations for
gating system design it just give the result of your experienced design. However, this save a lot
of time and cost but still the gating system design depend on the expertise of the die designer, add
to this that the cost of these softwares are high and required a Computer Fluid Dynamics (CFD)
background.

In this study, a Visual Basic computer software developed to determine the gating system design
with optimum gate and overflow positions for Cold Chamber High Pressure Die-Casting (HPDC)
die design by setting the part dimensions and choosing the suitable machine from a pre-defined
database in the software. The software used some North America Die Casting Association
(NADCA) formulas as a base for the gating-system design and formulate the experts’ reviews
into other relation and methods to optimize gating-system. A design of experiment used to
formulate the objective function of the gate and overflow optimum position using Box-Behnken
design of experiment method. The study also used ProCAST simulation software for both design
of experiment and validation. At the end of this study, four models developed using simulation
and a physical die casting as a part of the software validation. The results showed that the
developed software could determine the gating system design and eliminate the correction in the
test stage without high experienced die design designer.
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