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Abstract

In the automotive seat industry, the use of a fine blanking press is important for manufacturing of high precision products.

Among them, a gear part which is a main component of an automotive seat recliner is generally manufactured by fine

blanking press. However, the use of conventional mechanical press has been increasing in manufacture of gear part because

of low productivity of fine blanking press. In this study, new forming process is suggested to fabricate the gear part with
high precision by using mechanical press. The effect of flow restriction die (FRD) which has the restriction of blank edge on

dimensional accuracy is investigated by FE-analysis. FE-analysis results for different conditions of FRD indicated that FRD

has high dimensional accuracy with the lowest roll-over and the highest perpendicularity of gear part. After application to

fabrication of the gear part using mechanical press, the measured dimensional characteristic was compared with the required

specification of final product. In addition, results of the performance test showed that the product fabricated by developed

process satisfied the required strength and durability. The results show that the suggested forming process by using FRD and

mechanical press can replace fine blanking on the viewpoint of dimensional accuracy and productivity.
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Fig. 1 Components of the automotive seat recliner
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Fig. 2 Schematic drawing of external gear

Table 1 The required dimension of external gear (unit : mm)

Parameter Requirement
Internal diameter of gear 52.60 ~ 52.70
Diameter of burring hole 32.00 ~ 32.06
Concentricity Below 0.05
Perpendicularity Below 0.02
Roll-over of gear Below 1.10
Thickness of flange 4£0.05
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Fig. 3 Process layout for manufacturing of the external

gear in mechanical press
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Table 2 Measured dimensions of external gear for existing and FRD products (unit : mm)

Parameter Existing product [A] FRD product [B] Difference [(A-B)/A]
Internal diameter of gear 52.62 52.70 -

Diameter of burring hole 32.06 32.04 -
Concentricity 0.10 0.04 60.0%
Perpendicularity 0.110 0.002 98.2%
Roll-over of gear 1.10 0.93 15.5%
Thickness of flange 4.07 4.00 -
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