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Development of novel porous materials by 3D printer

Fujita, Takeshi
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The purpose is that innovative structural/functional materials are developed

by creating and developing novel porous metals via 3D printer and mathematical geometry. The
contents are as follows; (1) Fabrication of gyroid-type porous structure (2) Fabrication of
hierarchical porous structure available for mass production (3) Composite of nanoporous metal and UV
curable resin using non-special 3D printer (4) Metal plating of 3D objects made from ABS resin by
non-special 3D printer (5) Composite of nanoporous metal and cellulose nanofibers. From this study,
we noticed that that input costs (hardware, feedstock, maintenance) of metal additive manufacture
(AM) are too high and significantly limit the current metal AM market to academic researchers. We
keep challenging how novel and solid hierarchical porous structures can be fabricated using 3D
printer in inexpensive manner for various applications.

3D



U 0 0Obooboboobooboboobooobbooboon

obooobobooonog

CAD 00DO0OODoOoOooooooooo
O0o0oboobOobooobg 1980000
oobbo0o0oobboooobooooboo
oboboobooobooboboboobooon
ob0oooboooboobobobooboon
obooboobobooobooboboob
o0oobooboboboobooboobo
ob0obooboooboobobobooboon
ob0oooobooboboboboobooon
oboob0obobobobDoobooobon
oboobooboboobobobooboon
oobbo0o0oobboooobooooboo
obooboobboobobobooboon
ooboobOoOooooobobobboomob
oboobooboboboobobooboon
ob0obooboooboobooboooboon
oboobOooobooboobobooboon
oboobobobobooboobooboby
Oy' 0O00O0o0obOOo0oboOoboboobooon
O000bU0OeOdODbO0OO0OODODOODOODO
obooboobobooobobobooon
oooob@oobobobboooooooboo
obooboboobobooboboooo
obooboobooobobobooboon
oboobOooobooboobobooboon
ob0oooobo0oboboooboboooo
ob0oobooboboooboobbooon
oobboo0oobbooooboooooo
obooboboooboooboboo

gooboboooooooobboboogoo
oboooobobobobooobooobon
oboobooboboobobobooboon
oboobooboboooboboobooon
ob0oobooboboooboooobon
oboobooboboooboobbooon
ob0ooboobboobobobooboon
ooooboboboboooboobbooobo
o0oobooboboboobooboobo
oobbo0o0oobboooobooooboo
0000000000000 @OO00000
000.)0000000000000000
oboobooboboobobobooboon
oooobOo0o0ooooobobobbooooon
oobbo0o0oobboooobooooboo
oboooboooonog
ooooboo

goboobooobooobobobooobo
obobooobobobobobobooboob
oobbo0o0oobobooooboooobo
oboobooboboobobobooboon
obooboobooobobobooboon
obobooobooobooboboboobooon
oobbo0o0oobobooooboooobo
oooobOo0oooobobobobboooon
oboobobobobobooboboobooon
obooboobobOoobooboooo
o0ooobobobooboboooboobo
oobbo0o0oobobooooboooobo
oboobobobobobooboboobooon

oboooboooboobobobooboon
ob0ooboobobobobooobooooon
oobboo0oobboooobboooobo
obooboobooobobobooboon
oobboo0oobboooobboooobo
ob0ooboobobooobobooobon
oobboo0oobboooobboooobo
oobboo0oobboooobboooobo
oboob0obobooobobobooboob
obooboooboobobobooboon
obooboobobobooobooobon
oboooboboboboboboooboobo
oboobooboboooobobooboob
oboobooboboooboboobooon
obooboobobooboobobooboob
o000 O0oboboboobobobooboob
oooobOooooobobobobboooon
obooboobobooobooboboob
obooboobobooobooboboob
obooobooboboooboooobob
oboobooboboobobobooboob
oboooboooboobo

01000000 A 3000

O000000oO0oooooooooooo
000000000 00oDO0oOooOooo
0000000000 0o0ooooooooo
0000000000000D0000000d
00000000000000000000d
0000000000000000000d
00000000000000000000d
000000000 oooooood
OFujitaetal. Appl. Phys. Lett. 92 (2008)
251920 00000o0oononooond
000000000 00oDO0oOooOooo
00000000000000000000d
0000000000000D0O0DOO0000
00000oooooooooooood
Gyroid DD O0O0O0OO0O0O0ODODOOODDO
0000000000000D0O000000d
000000000000D0D0OO0OODOO0
00000000000000000000d
0000000000000 0000000d
00000000000D0ODOODOOOO



ooooooo
WOeyroidOD OO O0OO0OOOO

Gyroid D0 DDOOODOOODDOOODOOO
OO0O0O00gogog sinxcony + sinycos +
sinzcosx = 00 0 0 0O O Mathematica O O O
0000000000003 000od(sTL)
oo0ooooooooooon
gyroid=ContourPlot3D[Cos[x]Sin[y]+Cos[y
1Sin[z]+Cos[z]Sin[x],{x,—8,8},{y,—8,8},
{z,-8,8%},Contours - {0},PlotPoints - 6,Vi
ewPoint - {1,1,1},Extrusion-0.2]
Export["gyroid.stl",gyroid]
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