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Fundamental research to manufacture ductile tungsten by electron beam melting

Makimura, Shunsuke
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In this proposal, a fundamental research for fabrication of pure tungsten by

the electron beam additive manufacturing method was conducted. In the method, we succeeded In
producing a cylinder with a diameter of 10 mm and a height of 10 mm by optimizing the melting
conditions. The measurement of impurity oxygen and nitrogen concentrations revealed that both were
below the measurement limit (5 ppm or less), and it was confirmed that this method was effective for
removing impurities. A four-point bending test was conducted on the fabricated samples. It became
clear that the sample whose longitudinal direction was parallel to the
columnar-structure direction had higher strength than the perpendicular sample and showed
delamination fracture. It is indicating the possibility of obtaining pseudo-ductility.

Laser additive manufacturing method in vacuum was also performed as a complementary method.
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R&D on graphite-based oxidation resistant materials and radiation resistant tungsten
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