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Apparent Bending Stress-Strain Characteristics of

Plastic Cantilever Beams Fixed by Bearing-Type Joints

O Keniji Sekiguchi (Science Tokyo), Yuta Tsukamoto (Science Tokyo),

Hiroyuki Nabae (Science Tokyo), Takeshi Takaki (Hiroshima University), and Gen Endo (Science Tokyo)

Abstract: In this paper, a bearing-type joint refers to a method of joining low-rigidity plastic components with metal components
by inserting a thin-walled metal cylindrical pipe into the plastic component and passing a coaxial screw through it for fastening.
By using the thin-walled cylinder to bear the axial force of the screw, this method prevents a decrease in fastening force and
the collapse of the plastic component. In this study, we fabricated six types of test specimens (five types of plastic materials
and one type of metal material). One end of each cantilever beam was fixed using either conventional screw fastening or the
bearing-type joint method, while a concentrated load was applied to the other end. By measuring the bending stress-strain
characteristics under these conditions, we discuss the relationship between plastic materials and joining methods.
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Fig.1 Fastening method (a) Friction joint (b) Bearing joint
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Fig.2 Experimental setup

Table 1 Material propeties

Material A5052 FELCARBO MC901 POM POTICON Onyx+CF
Density [g/cm?] 2.7 13 12 14 13 14
Tens[i,{jpsgge”gth 260 270 9% 65 100 800
Tensfgprg]"d”'us 68 22 34 30 56 60
Be”d[i,\”,lgpgt]re”gth - 300 110 94 167 540
Be”dE”Ggpg]"d“'“s - 18 35 30 63 51
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Fig. 3 Experimental result of stress-strain diagram
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Fig. 4 Experimental result of stroke and load
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