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Abstract: When we design a product, we spend a considerable amount of time in designing fasteners and their mating parts.
Fasteners have special features because of which they are widely used and well standardized. Although we use some equations to
design the fasteners, we should select these fasteners from the standardized table. In order to design them quickly using the CAD
system, we proceeded as follows. First, we prepared some standardized shapes of fasteners to design them automatically. Next,
we built a database of some fasteners such as a tension bolt, lock wire, thread, pin, and snap ring. Then, we used the design
equations to quickly and precisely calculate the various parameters. Finally, we used a configuration design method to generate
the shapes automatically using the results of the calculation and the values retrieved from the database. We applied this approach
to the design of a propulsion structure, and demonstrated that this approach worked well and saved considerable time.
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Fig. 1 Design of a tension bolt
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Table 1 Data to build a database for a tension bolt

A& (D) 60~100 100~140 140~180
Dypon[mm] 6 8 10
Byitent [mm] 1 1 1.5
Biiienz [mm)] 0.75 0.75 1.25
Bhotet [mm] 6.4 8.5 10.5
Bhotez [mm] 6.6 9 11
Lior [mm] 0 0 0
Foou[N] 26100 47600 75400
D,-Di[mm] 12 14 16
D,-Di[mm] 24 30 36
Cypp[mm] 0.5 0.5 1
Capg[mm] 1.4 1.5 1.5
A [mm] 30 30 30
Wigp[mm] 6 8 10
W grin[mm] 10 12 14
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Table 2 Input and output data shown at Fig. 2
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Byitcn [mm] H2E ¥4 Table 1
Bhote [mm] =g 79 As Table 1
Loon [mm] EE Zo] Table 1
Foon [N] EEY A % Table 1
Ouput I (mm] | 2E AAY AAQ AE | Table
D, [mm] EE A4y 974 Table 1
Ly [mm] BE A Aol Table 1
Cue[mm] | MPZAF REu7]5- Zo] | Tablel
Curr: [mm] HAF Bupr] Aol Table 1
A, [deg] 2wy e Table 1
Ty [mm] 57 & A Table 1
W, [mm] 2E7] @ 7ol Table 1
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Output | W, [mm] B 7ol Table 1
Car [mm] R}y Table 1
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Fig. 2 GUI for designing a tension bolt
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