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Evaluation of Fastening Method for Carbon Fiber

Non-woven Reinforced Plastic Parts to Metal Parts

O Yuta TSUKAMOTO (Science Tokyo), Hiroyuki NABAE(Science Tokyo),
Takahiro ARUGA(Science Tokyo), and Gen ENDO(Science Tokyo)

Abstract:

Carbon fiber non-woven reinforced plastic is lightweight, high-strength, and has excellent machinability. Its

application to robot parts is expected to reduce energy consumption through weight reduction. To achieve this objective, a
reliable method for jointing plastic parts to metal parts, such as a flange of motor, is essential. In this study, a carbon fiber
non-woven reinforced plastic parts was jointed to a metal parts using a friction joint with 16 screws arranged in an evenly
spaced circular pattern. The displacement and fastening torque were measured over one month while repeatedly re-tightening
the screws at a constant torque. The results were compared with those from a previous study on 3D-printed parts, which utilized
both friction joints and bearing joints with thin-walled cylindrical parts. As a result, common screw-based fastening method
can maintain a secure connection over a long period for carbon fiber non-woven reinforced plastic. Furthermore, this confirmes
that carbon fiber non-woven reinforced plastic parts can replace conventional robot parts with the same geometry and shape.
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Table 1 Nominal values of alluminum alloy (A5052) and
carbon fiber non-woven reinforced plastic (Feltcarbon)®- 7 .

Material A5052 Feltcarbon
Density [g/cm?] 2.7 1.3
Tensile strength [MPa] 260 270
Tensile modulus [GPa] 68 22
Bending strength [MPa] - 300

Bending modulus [GPa] - 18
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Fig.1 Fastening method using screws: (a) Friction joint, (b) Bearing joint, (¢) Bearing joint using thin-walled cylindrical parts.

Specimen

/ 16 — ®4.2 mm

Fig. 2 Appearance and dimensions of the specimen and the
flange. On both ends of the 45 mm thick specimen, there
are 16 equally spaced 4.2 mm diameter through-holes. On
the other hand, the flange has 16 equally spaced M4 female
threads.
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Fig. 3 One-month measurement results for (a) thickness of
the specimen, which is calculated by subtracted the thicknesses
of screw head, washer and flange from the measured distances,
(b) fastening torque: friction joint with the Feltcarbon parts
(Red line), friction joint with the 3D printed parts (Green line),
bearing joint using cylindrical SUS304 parts with 1.0 mm wall
thickness with the 3D printed parts (blue line).
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