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Abstract
In this paper, the serrated forming process is analyzed with finite element method. The seal should secure the overlapping

portions of ligature, which has teeth for ligature to prevent from slipping each other after clamping. In the simulation, rigid-

plastic finite element model has been applied to the serration forming process. Serration or teeth forming characteristics has

been analyzed numerically in terms of teeth geometry based on different forming conditions. Analyses are focused to find the

influence of different die movements and geometries on the tooth geometry, which is crucial for securing overlapping

portions of ligature. Two major process variables are selected, which are the face angle and entry angle of punch, respectively.

Extensive investigation has been performed to reveal the influences of different entry and face angles on the geometry of teeth

formation in the simulation. Three different face angles of punch have been selected to apply to each simulation of serrated

sheet forming process with every case of punch entry angles. Furthermore, tooth geometries predicted from simulation have

been applied to the indention process for comparing proper tooth geometries to secure the sealing.
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Table 1 The relationship between punch entry angle
and inclined stroke

Punch entry angle(®) Inclined Stroke(mm)
18 11.3
23 9.0
28 7.5
33 6.4
38 5.7
Tooth height (h)
- ] Longest side (L)

~

Fig. 3 The measurement of tooth geometry
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Table 2 Experiment results after ring compression
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Fig. 4 The measurement of tooth height for simulation
and experiment (B=90°)
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Fig. 5 Deformation patterns and effective strain at each serrated forming process (0=28°)
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Fig. 9 Deformation patterns for various punch face and entry angle at indention process

Table 3 The evaluations for indention forming process

Punch Punch Penetration Aspect
face entry > .
angle (%) | angle (°) area (mm”) ratio (L/1)

18 8.60 1.06

85 28 5.13 1.08

38 6.93 1.07

18 4.29 1.09

90 28 2.65 1.18

38 3.42 1.15

18 3.00 1.16

95 28 1.70 1.36

38 2.08 1.32
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