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E:ucidation of the 3D printing process for fabricating new functional silica
glass.
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Silica glass has a low coefficient of thermal expansion, chemical
durability, mechanical strength, and high light transmission properties in the vacuum ultraviolet
to near-infrared regions.In this study, we investigated the fabrication process of transparent
silica glass by photo-polymerization of acrylic monomer with highly dispersed silica particles,
followed by sintering. The solubility parameter of the acrylic monomer was used as an index to
evaluate the dispersibility of the silica particles. Viscosity evaluation as well as exploration of
optical molding conditions were conducted. 3D transparent silica glass was fabricated by sintering
the resulting compacts at 1,700 Celsius in a vacuum.
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Table 1 Solubility Parameter and ASP of acrylate monomers.

Acrylate Monomer SP/(MPa)? ASP/ (\Pa)'?
4-Hydroxybutyl acrylate (4HBA) 2233 0.43
1,4-Cyclohexanedimethanol Monoacrylate .. 56 0.66
(CHDMMA) - ’
Polypropylene Glycol Monoacrylate 20.13 177
(AP-400) - -
Dipropylene Glycol Diacrylate (APG-400) 18.51 3.39
2-(Dimethylamino)ethyl Acrylate (DEA) 18.30 3.60
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