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Experimental Investigation on the Serration Process
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Abstract

In this paper, experimental investigation has been performed to analyze the forming process of toothed or serrated
sheets, which is used as strap engaging surface of the seal to secure together overlapping portions of steel or plastic
strapping ligature. Serration formed on the strap engaging surface of the seal prevent from relative slipping between
overlapping ligatures after closing the seal. The geometry of tooth on the strap engaging surface is directly related to the
quality of securing overlapping ligatures together. Inclined indentation followed by scratching operation has been
proposed and applied to the experiments. Punch entry and face angles are selected as process variables to see the influence
of these variables on the tooth geometry. Five different punch entry angles have been applied to experiments and three
different punch face angles have been selected for each case of punch entry angle. Clay is selected as model material for
experiments. Experimental results are summarized in terms of tooth height, tooth width, and aspect ratio such as tooth

height to width ratio, respectively.
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Inclined Indentation
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Fig. 1 Schematics of serration process
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Fig. 2 Photograph of a commercial seal
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Fig. 3 Definition of experimental parameter
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Table 1 Parameters used in experiment

Parameters Values
Punch entry angle (0) 18°, 23°, 28°, 33°, 38°
Punch face angle (B) 85°, 90°, 95°
Indentation depth (H) 2.5mm
Scratching distance (1) S5mm
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Fig. 4 Photograph of die assembly for experiment
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Fig. 6 Measurement of tooth height and width
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Fig. 7 Specimen section view for different punch face
angle with punch entry angle 6=18°
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Fig. 8 Specimen section view for different punch face
angle with punch entry angle 0=28°
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Fig. 9 Influence of punch entry angle on the tooth height
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Fig.10 Influence of punch entry angle on the tooth
width
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Fig.11 Influence of punch entry angle on the tooth
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