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Robot Mechanical Parts Made by 3D Printers for Industrial Applications
-Report 9: Proposal of 3D Printed Parts Joining Method for Large-Size Parts-
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Norisato KANAI, Tokyo Institute of Technology, kanai.n.ab@m.titech.ac.jp
Hiroyuki NABAE, Tokyo Institute of Technology

Gen ENDO, Tokyo Institute of Technology

Currently, it is expected that conventional parts used in industrial robots can be replaced with
3D printed materials to reduce the weight and improve the performance of robots. To archive this, it
is essential to manufacture large parts, but it is not easy due to the problem of thermal shrinkage and
the fact that the modeling size is dependent on the size of the 3D printer. Therefore, it would be highly
versatile if small parts could be joined easily and without loss of strength. We propose a joining method
using mating and adhesion of pyramidal concavo-convex parts. In this study, three point bending tests
of the proposed joining method are conducted and compared with bulk materials to demonstrate its

effectiveness.
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Fig.1 Convex part Fig.2 Concave part
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Fig.3 After joining
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Table 1 Physical properties of POTICON
Pt fH
FIIRIRE [MPa] 100
TR E [MPa] 167
HEREMEGAL (GPa) 6.3
7o AR [°C] 60
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Table 2 Modeling conditions

BN i/ E
3D 7Y & G-ZERO
AZ7A4H¥Y 7  PrusaSlicer

J ZVAE [mm] 0.4
7 ZVREE [°C 260
vy 7 [mm)] 0.1

TR (%] 100
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Fig.4 Modeling direction
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Fig.5 Results of 3-point bending test (bulk material Z)
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Fig.6 Results of 3-point bending test (proposed joining)

Table 3 Average bending strength

Al A TR S [MPa)
PV (Z) 38.9
P S R A 54.6
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Fig.8 Proposed joining method
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Fig.9 Results of 3-point bending test (bulk material X)
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Fig.10 Results of 3-point bending test (proposed joining)

Table 4 Average bending strength

AR SEIJHNF TR S [MPa)
AR (X) 37.6
UM S 42.3

MR LT, HEHOATHEEL 100%I13 5212k,

FioH LTy X AMCEE LR L i LT3 113% 2 »
SEWVIEERSONDS Z L R TE -,

4 #E5

AWFFE T, PUAMERMMERRORE - 5 12 X 2HE1E%
FRBEL, 3 REnTFHRERC X 2MEFMMEITo /2. MR LT, [
SPED VI (Z T TARERE) 1SR LT 139%DRE RS 5 b 2
MR TE . £z, FTHEEE TR R I8, L hFEHW
REMTEDTIGAETD, EEHWOATHEEE 100%L T 5 2
YiZkh, XAMTER LGS ERTHEVREERELNS
e DHEFRT E N2 SERE LSRG, v Ry b7 — o %k
DIFLVEAPNE 2 b5, SRIEZHEE Ry v 2EET2 2
LI, BEULEREOEMEEHOLICT 2 TETH S

5 HEE

AL, ENZFFRIEEAR T AL X — - PR S B
HHERE (NEDO) DOBIREZE (JPNP20016) O—E ¥ LTiTbi
bDTHL. Fiz, Kisld, HUMiFZEHE EEARERY b
TAEARERERANTA TS & OHFEFOBIRTH D, Bafitfsei
& EERRRY P REREREINAAEEI G EEREE L
TW\W3.

BELIX Y P E2VWEEEE LAREETEIR (EEHK
%L;t%ﬁﬁﬂﬁ($ﬁi¥k$%i%*@ﬁﬁ@ﬂ%k?)m@
iz L .

BEM
[1] H56H 2023-219155

[2] Ltd. Otsuka Chemical Co., POTICON TISMO Rein-
forced  Compound., https://www.otsukac.co.jp/  prod-
ucts/chemical/poticon/, Accessd: November 28, 2023.

[3] FAILK, HER, HRILBZ, "RMIcBI2/%F - O Lo
3D 7V ¥ MBEADMEH”, ROBOMECH, 1A2-121, 2023.



