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Development of High Precision Plate Holder in Automotive Seat
Recliner by Mechanical Press(I) : Application of FCF Method
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ABSTRACT

Fine blanking is a process of press shearing which makes it possible to produce the thick sheet metal of the
finished surface and the close dimensional accuracy over the whole material thickness in the single blanking
operation. In this paper, a plate holder of automotive seat recliner is manufactured by FCF(Flow Control
Forming) method using the conventional mechanical press instead of the fine blanking press. Main processes for
manufacturing of the plate holder by FCF method are embossing, half blanking and trimming processes. Optimal
clearance, stripper force and counter force to increase the dimensional accuracy of the plate holder have been
investigated by FE-analysis. As a result of FE-analysis, the clearance for both embossing and half blanking
processes was -2%t and the forces of stripper and counter were 25ton and 15ton, respectively. After
manufacturing the plate holder by FCF method, the measured dimensional characteristics have been compared
with the required specifications as the final product. Although the dimensional accuracy of the plate holder
manufactured by FCF method was a little inferior to that by fine blanking process, it was satisfactory in a
general sense,
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Fig. 2 Schematic drawing of plate holder(a) and
sector tooth(b)
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Table 1 Chemical and mechanical properties of full annealed AISI8620 (t=4mm)

Material Chemical composition (wt%) ; = }(2 n Critical damage
AISI8620 C Si Mn P S Ni Cr | Mo Fe K n C
0.17 1 025 { 0.70 { 0.01 | 0.01 |{ 0.70 | 0.47 | 0.14 | Bal. | 770(MPa) | 0.15 1.7
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Fig. 4 Schematic drawing of process layout
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Table 2 Process variables in embossing process

Variable Value Remarks

Clearance 4,2, 0,2 4 Fs=25(ton)

C(%t) Fc=15(ton)
AR FAH did] FFaLAHeE 2 A
59 WYL AA AF9 FA4E ¥ Ld Fig

58

FE-analysis

Experiment

-y
L/

AR A

.

L W

T

TTLR
X0

5
.‘.'l

o

Fig. 5 Comparison of FE-analysis and experimental
results in embossing process
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Fig. 6 Influence of various clearances on roll-over and
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Table 3 Measured dimensional accuracies of plate holder by fine blanking and FCF method

Performance Requirement Fine Blanking FCF
Embossing inner width 1(mm) 19.63~19.67 19.66 19.63
Embossing inner width 2(mm) 30.43~30.47 30.47 30.46
Embossing outer diameter(mm) 66.72~66.78 66.73 66.77

Outer diameter of plate holder(mm) 81.85~82.25 82.19 81.87
Roll-over(mm) Max. 0.6 0.38 0.56

Burr height(mm) removal 0.01 0.08

Sheared surface roughness(um) Rz(0.8~6.3) 1.437 1.606
Flatness(mm) Max. 0.05 0.009 0.04
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