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Abstract: In this study, effective forming methods for reducing the roll-over of a sector tooth, which is a main
component of an automotive seat recliner, are proposed. Due to the large amount of roll-over, accurate contact between
the inner gear of a sector tooth and the outer gear of a pawl tooth cannot be normally achieved; thus sensitivity and
safety for the passengers decrease. To overcome the aforementioned drawback, we investigated the effect of flow-
control forming methods involving local embossing die, coining punch, and VIC (Variable Inverse Clearance) on the
roll-over depth by FE-analysis and an experiment. The results of a fine-blanking experiment for verifying the proposed
methods showed that VIC type is decidedly superior from the aspects of reduction of roll-over and tool strength of the
sector tooth.
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Table 1 Die shape design parameters and their levels

PN
AT

Factor e ! 2 3

A | Offset (mm) 0 0.5 1.0
B R (mm) 1.0 1.5 2.0
C F, (Ton) 1.8 3.6 5.4

Table 2 Lo(3*) OA table and the results of FE-analysis
for roll-over in locked part of the sector tooth
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