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Application of Joints Processing in Wood to 3D Printed Parts
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Hiroyuki NABAE, Tokyo Tech

Reducing power consumption of robots is more important than ever, and weight reduction by
applying new materials is expected. Fused Filament Fabrication (FFF) 3D printing, which has been
developed in recent years, has been attracting attention because of its features of lightweight and easy

fabrication of complex shapes at low cost.

However, FFF 3D printing has some problems, such as

instability of modeling due to warpage caused by thermal contraction, limited modeling size, and time
required for modeling, especially for large structural parts. To solve this problem, we propose a method
of constructing a large structural parts by combining multiple 3D printed parts which has the joint
shapes used in wooden architecture. In this study, we fabricated two common shapes of joints used
in conventional wooden construction, the ”Koshikakekamatsugi” and the ”Okkakekamatsugi”, by 3D
printing, and evaluated them by a three-point bending test.
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Fig.1: The shape of joint : (top) "Koshikakekamatsugi”,
(bottom) ” Okkakedaisentsugi”

Table 1: Material properties of ”POTICON” (3D printed
with in-fill 100%)[4]

Bending Strength [MPa] 167
Bending Modulus [GPa] 6.3
Tensile Strength [MPa] 100
Tensile Modulus [GPa] 5.6
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Fig.3: The result bending test of
” Okkakedaisentsugi” (mid-
dle) stress-strain diagram, (bottom) view of fracctured

of 3-point
(top) load direction,

area : Black lines show the outline of the joint shape

before fracture.
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Fig.2: The result of 3-point bendmg test of ”Koshikakekamatsugi”
diagram, (bottom) view of fractured area : Black lines show the outline of the joint shape before fracture.
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