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Evaluation of Durability of Bearing Type Structural Joints of Plastic Parts
against Cyclic Loading
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In order to reduce the weight of industrial robots, we are considering to use plastic materials as
structural parts. In this research, the durability of the bearing joint was evaluated by fixing a specimen
of plastic material that was fastened with the metal flange of an actuator and repeatedly applying torque
to the actuator. For the cyclic loading test, nylon reinforced by short carbon fiber (Onyx) and Onyx
which is combined with continuous carbon fiber (Onyx+CF) were used as the specimen materials. The
number of bolts was tested under two different conditions: two bolts and four bolts. As a result, the
materials withstand more than 400,000 cycles of load for four times the rated torque.
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Fig.1 Fastening method of screw fastening [2].
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Fig.2 Proposed fastening method by Tsukamoto[2].
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Fig.3 Dimension of the fastening part.
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Fig.4 Structure of the 3D printed parts.
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Fig.5 Experimental setup for repeated loading test.
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Fig.6 Output torque of the actuator.

BEFHBIL. BE LI D RBERL, MEOHANER
Yo TWAMEAEIRICK 2 L FEXNS.

2.2 {FESBICIER T 3I0H0EH

HERFICID B EEZ S, 77Fax—2nHENT5 L
7% T, RUOKEE n, MfEEOIRDOEREY du, XD P.C.D.
Z dp, BADEAE b L LI E, I3 0N
a3 (1) D XHeRINS.

2T
- ’ndpde (1)
FoT, EMMLIMERA L ZOFEINEEL 1 DK

Fig.7 View of the hole of the specimen by microscope.

Table 1 Average stress applied on the specimen when the
torque of the actuator is at rated torque.

Number of screws | Average stress at the rated torque
[MPa]
2 3.77
4 1.89

~

—Onyx, 2 Screws

{ —Onyx, 4 Screws
—Onyx+CF, 2 Screws

} —Onyx+CF, 4 Screws
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Fig.8 Amplitude of the angular displacement of the actu-

ator.
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Fig.9 Specimen of Onyx after repeated loading test with
2 screws.
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Fig.10 Diameter of the hole of the specimen from two
directions.
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