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Motivation

Metal casting is a manufacturing process by which melt is poured into a mould and then allowed to solidify. The mould’s cavity
defines the shape of the produced casting. Due to the pouring process as well as during solidification casting defects (e.qg.
shrinkage, cavities, cracks) may appear that may influence the casting’s mechanical properties and usability.

Constructing a new type of casting always requires the production of a mould prototype first. This new pattern has to be carefully
tested for the occurance of casting defects before it can be released for serial production. During this evaluation step a series of
initial samples is created using the new mould. By testing these samples, possible problems of the production process can be
identified which may necessitate a change in certain process parameters (e.g. ventilation, melt temperatur, mould shape).

In the course of this master’s thesis effort, a new approach for first article inspection has been developed. This evaluation pipeline
explores a series of samples which are represented by industrial CT volumes. Using this pipeline investigations of the reliability of
the production can be performed by analysing the recurrence of defects across a series of castings.

Variability Analysis Pipeline
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> Evaluation: Based on the results, the foundry engineers will further analyse the red and blue regions in the new mould. Since these
" regions appear in more than one casting, the production process has a certain probability to produce defects in these parts.
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