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Innovation of Mold with Hybrid Process of Metal Powder Bed Fusion and Milling
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Abstract
We have developed a hybrid system that uses metal powder bed fusion and milling. With this system, it is possible to dramatically
improve machining accuracy and surface roughness compared to a conventional 3D printing system. And the mold production period
can be reduced significantly. Applying this system to the mold manufacturing process, it is possible to manufacture molds with deep
ribs that cannot be manufactured by a conventional milling process in one go.
Furthermore, it is possible to freely form three-dimensional cooling channels that cannot be processed with the conventional
removal processing method. Applying this system to an injection mold having three-dimensional cooling channels, a

high-performance mold can be produced with high-cycle and very accurate operations.
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Fig. 1 Mechanism of metal powder bed fusion
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Fig. 2 Process of hybrid system of metal powder bed fusion

and milling
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Fig. 3 Comparison of dimensional accuracy and surface roughness
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Fig. 5 Ratio of reduction of mold manufacturing period
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Fig. 6 Reduction of cooling time with 3D cooling channel
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