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ARTICLE INFO ABSTRACT
Article history: The 3D printing market is growing rapidly as it enters the 4th industry; metal 3D
Received 12 August 2019 printing, in particular, is showing remarkable growth. However, the market for
Revised 21 October 2019 metal 3D printing has become monopolistic due to its prevalence in developed
Accepted 23 October 2019 countries. The cause of this is the expensive equipment and metal powder
material it requires; as such, it is difficult to popularize metal 3D printers. In light
Keywords: o of this, we have studied direct melting extrusion (DME) metal 3D printing
Metal _3D pnn.tmg technology using induction heating to solve this problem. DME metal 3D
Influcnon hf:atmg . printing does not use expensive equipment and powder form materials. If these
Direct melting extrusion technologies are researched and developed, they can potentially lead the metal
Extruder 3D printing market.
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Fig. 1 Sequence of 3D Printing
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Table 1 3D Printing Industry

Field Main content

- Adhesive spray method, Material spray method, Powder
sintering method, High energy direct irradiation
method, Extrusion method, Photo fabrication method,
Sheet application method printer etc

Print

- Metal, Ceramic, Polymer, Biocompatible material,

Material . . .
ateria Hybrid material, Smart material etc

- Topological optimization design, Lattice structure/
Dynamic debug design, Support production, Slice,
Equipment controller, Virtual prototyping tool, Shape
search SW, Embedded for printer SW, Hardware
control technology etc

SW

- Prototype of Finished blueprint with 3D Printer, Print
service that outputs finished product using scan file,
Remove debris form printouts, Surface processing,
Painting, Post-processing service etc

Service
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Fig. 2 Supply of 3D Printer according to type
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Fig. 4 Induction Extruder Nozzle Design
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Fig. 7 Metal material Extruded on the Bed
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Fig. 9 Prototype of metal 3D printer
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Fig. 11 Output sample
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Table 2 Lamination precision

H(mm) | 9690 | 947 | H(mm) | 943 | 939
AVG 9.57 mm AVG 0.941 mm
5 6 7 8

H(mm) | 962 | 957 | H(mm) | 964 | 935
AVG 0.960 mm AVG 0.950 mm

Fig. 12 Output sample for tensile strength test
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