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Abstract: As the size of electric products such as mobile phones and smart watches decrease, the bolts used to
assemble these products should also be miniaturized. A miniature-sized bolt has to provide sufficient joining
torque and anti-releasing torque to keep the components together. We studied a serrated bolt as a candidate for
a miniature-sized fastener to increase the anti-releasing torque. In a serrated bolt, a serrated shape is formed on
the bottom surface of the bolt head to create an obstacle to releasing. In this study, finite element analyses for
the joining and releasing of bolts were carried out, and the anti-releasing performance was predicted. Based on
the results of analyses using various numbers of serrations and fastening depths, the effects of the number of
serrations and fastening depth on the anti-releasing performance were investigated.
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Table 1 Material properties of bolt and nut

Material Young’s | Tensile Yield | Poisson
Modulus | Strength | Stress Ratio
SUS302 | 200GPa | 930MPa | 766MPa 0.3
PPA-GF50 | 17.9GPa | 260MPa | 18MPa 0.41

Fig. 1 Serration shape on bolt head
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Fig. 3 Deformed shape after joining

Fig. 4 Deformed shape after releasing
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Fig. 5 Joining and release torque for joining depth
of 0.015 mm
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(b) During releasing (10° release)

Fig. 6 Deformed shape various numbers of serration
(joining depth = 0.015 mm)
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Fig. 7 Joining and release torque for joining depth
of 0.020 mm
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(a) After joining

(b) During releasing (10° release)

Fig. 8 Deformed shape various numbers of serration
(joining depth = 0.020 mm)

Rotation Angle

Fig. 9 Joining and release torque for joining depth of
0.025 mm
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(b) During releasing (5° release)

Fig. 10 Deformed shape various numbers of serration
(joining depth = 0.025 mm)
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Table 2 Predicted maximum releasing torque of
serration bolts

Number Releasing torque (N.mm) for depth
of of joining

Serration | 0015mm | 0.020mm | 0.025mm
12 26 45 58
14 33 55 75
16 42 60 105
18 45 62 113
20 52 73 140
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Fig. 11 Deformed curve for depth of 0.025 mm
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