Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2015.16.6.3692
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 16, No. 6 pp. 3692-3697, 2015

wilel 7714 223 YA 97 9z 24 A

A I*
L

fw 7|AE St

z|

el

il

Joi

Design of Cold Forging Process of Micro Screw
for Mobile Devices
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'Department of Mechanical Engineering, Korea National University of Transportation
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Abstract A screw is a type of fastener characterized by a helical ridge known as thread. The demands for screws
with the miniaturization and weight reduction are increasing for the trend of small size of mobile devices. The
successful designs of mold and process are very important to obtain screws with good mechanical properties and high
precision. In this study, the design of cold forging process of micro screw was carried out by using finite element
method. In particular, in order to investigate the effects of die geometries and friction, design of experiment method
was adopted and it was revealed that the friction was the dominant factor of folding defects. From these results, the
design of die was modified and experiments were carried out with the modified die. From the experimental results,
it was found that the folding defects disappeared.
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Table 1. Analysis conditions for forging simulation

Analysis model 3D rigid plastic
Number of Element 25109
Element type Tetrahedral element
Material SUS 410
Initial Workpiece size d 1.15 x 7.105 mm
Punch stroke 4.93 mm
Shear friction factor 0.12

Fig. 2. Geometry of upper die, lower die, and workpiece for
numerical analysis
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Fig. 3. Deformed shapes of initial design according to
the strokes
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Table 2. The investigated parameters and levels
Parameters Riop Retot Reottom u
Level 1 0.15 0.00 0.10 0.10
Level 2 0.30 0.10 0.20 0.20
Level 3 0.45 0.20 0.30 0.30
Level 4 0.60 0.30 0.40 0.40
Unit mm mm mm
Table 3. 4-level orthogonal array, L16(4%)
Case Riop Retot Reottom u
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
4 1 4 4 4
5 2 1 2 3
6 2 2 1 4
7 2 3 4 1
8 2 4 3 2
9 3 1 3 4
10 3 2 4 3
11 3 3 1 2
12 3 4 2 1
13 4 1 4 2
14 4 2 3 1
15 4 3 2 4
16 4 4 1 3
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Fig. 7. The folded shapes according to maximum

Table 4. Analysis of variance (ANOVA)
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Main Effect Plot for Maximum Principal Stress (MPa)
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