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This paper focuses on a fastening method for low-rigidity components, such as plastic parts, to metal
components using a bearing-type joint with a thin-walled metal pipe, which can prevent fastened components
from deformation or cracking during tightening. In this study, one metal and four plastic specimens were
evaluated. One end of each cantilever beam was fastened using either conventional screw fastening or the
bearing-type joint, while a concentrated axial load was applied to the other end. By measuring the bending
stress-strain characteristics under these conditions, the effectiveness of the bearing-type joint for fastening

low-rigidity components was validated.
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Material A5052 Feltcarbon MC901 POM POTICON
Density [g/cm?] 2.7 1.3 1.2 14 1.3
Tensile strength [MPa] 260 270 96 65 114
Tensile modulus [GPa] 68 22 3.4 3.0 5.6
Bending strength [MPa] - 300 110 94 199
Bending modulus [GPa] - 18 3.5 3.0 7.0
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. Bending Moudlus [GPa]
Material -
Reference | Experiment
A5052 (68) 47.6
Feltcarbon 18 14.4
MC901 3.5 5.08
POM 3.0 4.06
POTICON 2.6 1.29

B, WAEETE &Mk L ToMMERKAE <
KoY HETE S, DI hbeEELERNRE % H
WA T, B m O E Y RS ER M E O
(R & HkAS R s o0 L /R D NIHET & o HEfE C D T E
AT B e T X B 7=, REIH:ER G D E Sk S
WEMTHZeEZOLNS. £/, POTICON IO\
TIFRB A OFHERN 37%TH 728, HTHEMERD
INFMED 37%DME & FEERE R L U =, Z OFER, #h
THEPER DO FEBRMEIZNFMED 37% X D /NI WHE 725
7z, ZHEEBR o FREBEIRDS =AM THER ATy
250D, FHEHRIIER S 2 5 A E 256 D
TR AT TH 572, FRHEIRDERER Fr o [l
PR EXEZZZZFSGLTVWRNI ., ZLT, A
FHRcAmrEE2EH X546, K3 ohEK
RS &1, BRI LROBIEICAE L BI512
Wbo»EL, RBRFOBMTOERICENELZ
NDERTHZEZLNS.

5. #&S

1 FEEOSBEME . 4 BEOBIEMEI O 5 FEOR
B 28EL, FiEbRO—iEBEEEA I3HE
BEEICE DG L, 5 Il g oEhfiiE % /F
HXE880 1R LHFIGT - 0§ ARMEZEHHIL
72. A5052 ¥ 7 x)LAh — RITEEERES, MC901, POM,
POTICON XX EH#HATHRGE L8 %2iHMii L7z, 2
DIHB, AS052 ¥ 7 =V — R BRI E TR L7
BEENPME X D SRIPEME T L, MC901 & POM %*
SEEERNMBE WX EESIC L DG L5
WIENFME X D SRIPED M B L. 2k, BEEES

TIRRUDBER L2 T, FEkEErmcsT 30t
XM EROMIMICEERIEL, &REEAM
A & W72 S B S TRk L 235812k, S5O
EAZ X D EF ORI N2 e BRETH B
YEZOLNDL., DI s, WiHROMEICNT S
RIS R oFEETE L LT, @B2ERMGEZ v
TXEEAPENTHL e EZLNS.

#OE AW, EXHERBIEATF AL
X — - FEEFINR A I (NEDO) DB H3E
(JPNP20016) O—R¥ LTITbN=bDTH5. %
7z, ARESE, FNHIHEEREH e R Y bR
BEFNTIR TS & OILFERILORETH D, FAfibfst
MAEEFEHA TRy PRI
EMERZ B L TW3. F7, REBETHR GERHELNLK
), KHE#NEER (TETERY) , SRS (L
B2 ICEAMEDRITICH - D B E % 2ZT
7z, L THEREOHEERT.

2 £ X M

[1] B.J. Kim, D.K. Yun, S. H. Lee and G. Jang,
”Topology optimization of industrial robots for
system-level stiffness maximization by using part-
level metamodels”, Structural and Multidisci-
plinary Optimization, Vol.54, pp. 1061-1071, 2016.

[2] H. Kanazawa, H. Nabae, K. Suzumori and G.
Endo, ”Empirical Study for 3D-Printed Robot De-
sign: Dimensional Accuracy of a Hole and Pro-
posal of a New Shaft-Fastening Method”, 2022
IEEE/SICE International Symposium on System
Integration (SII), pp. 633-639, 2022.

[3] N. Kanai, H. Nabae and G. Endo, ”Empirical
Strength Comparison of 3D printed Beams and
Proposal of a Joining Method for Large Parts*”,
2025 IEEE/SICE International Symposium on
System Integration (SII), pp. 332-338, 2025.

[4] G. Endo, Y. Tsukamoto, H. Nabae and T.
Takaki, ”Proposal of a Fastening Method for De-
formable Plastic Parts and Rigid Metal Parts”,
2023 IEEE/SICE International Symposium on
System Integration (SII), pp. 1-6, 2023.



(5] FHEEZ, hOkER], Zilkid, EILER, ” &7
A SRR ST ORI H D WS 112
B9 2 EERIUWTFE”, LRGSR A1 (ME - Ml
ZT2), Vol.70, No.3, pp. 333-345, 2014.

(6] BIFISRA], HAMK, MMz, @AM, =ik
X, 7 T & D EE S e SR D R
R LITIGH - O3 AR, 5825 27 A4
YT 7L — a ERPTEETE S (S12024), pp. 2322-
2324, 2024.

[7] (Accessed: June 19, 2025) Kabuku Connect,

7 A50527, https://www.kabuku.io/guide/
metal/aluminum/a5052/

[8] (Accessed: June 19, 2025) Futaba,” 7 =)L 7 —7R

DOFfE - K, https://www.cfrp.mtb.futaba.
co.jp/felcarbo

[9] (Accessed: June 19, 2025) #2512,

"MC F 4 v > OMEMEE”, https://hirosugi.
co.jp/technical/material/MC.html

[10] (Accessed: June 19, 2025) X¥1 > > —7 1,

7 W F — &”, https://www.tkci-plate.jp/
physical_property_data/

[11] (Accessed: June 19, 2025) KF(LFEHRAZHE,
PARFAYT 4 7 AN https://www.otsukac.
co.jp/products/cat-composite-resin/
filament.html



