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Simulation analysis of DMLS mold inserts

In the last few decades the plastic producing and manufacturing industry has become one of the most improving part in the world economy. In 2012 more than 280 million tons of polymer resin was produced. Injection molding is one of the most important part of the plastic industry, more than one third of the produced polymer raw material is consumed with injection molding. The year of 2012 in Hungary 21 thousand tons of polymers were consumed with injection molding, this volume is about 27.6% of the whole usage [1, 2].
The cooling time is the most determinant part of the injection molding cycle, which is more than the half of the cycle by high volume or high temperature injected and complex shaped parts. So the reduction of the cooling time can significantly improve the efficiency of production. The conformal cooling systems provide a proper solution for the reduction of cooling time. This solution makes it able to apply cooling systems with complex shape, so the heat extraction is greater and evener, this decreases the cooling time and raises the quality of the molded product. The production of these complex shaped cooling systems can be reached by rapid prototyping and tooling. The most common used process for the manufacturing of conformal cooling systems is direct metal laser sintering, which makes it possible to design different cross-sectional and shaped channels along the cooling lines.
In my study I am going to investigate conventional inserts made of different tooling materials and conformal tool insert produced with DMLS technology. Furthermore I examine the usage of injection molding simulation softwares for the estimation of the distortion of the molded product. In my study I am going to introduce the influence on the product quality and the injection cycle of the different types of cooling channels and the material selection.
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