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Process Design of High Precision Automotive Seat Component
by Design of Experiment and Finite Element Analysis
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Fig. 1 Recliner assembly and dimension of plate holder
Embossing and half blanking process
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Fig. 2 Schematic drawing of process layout
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Table 1 Process parameters with their values at three levels

Process parameter Level
1 2 3
A Clembossing -2 0 2
B Cliplank'g -4 -2 0
C Fyaa 5 10 15
D Fcounlcr 5 10 15
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Table 2 FE-analysis data of objective function for OA table - Lo(3%)

FEA Parameters and their levels B/R B/R
No. A B C D Emboss'g region H/blank'g region

1 1 1 1 1 4.363361 9.563562

2 1 2 2 2 4.599427 9.860426

3 1 3 3 3 4.879294 7.597131

4 2 1 2 3 4.292342 12.21324

5 2 2 3 1 4.423732 9.143199

6 2 3 1 2 4.112538 5.348615

7 3 1 3 2 4.11231 10.88556

8 3 2 1 3 3.538628 11.4834

9 3 3 2 1 3.762981 4.980036
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Table 3 ANOVA table for objective function

Process Average values

parameters — Levell Level2 Level3 Fovalue
embossing region
Clembossing 4.614027 4.276204 3.80464 8.51
Cliblanking 4.256004 4.187262 4.251604 0.02
Fpaa 4.004842 4.21825 4471779 0.97
Feounter 4.183358 4.274758 4.236755 0.03
outer region
Clembossing 9.00704 8.901685 9.116334 0.00
Cliyplanking 10.88746 10.16234 5.975261 12.17
Fpaa 8.798526 9.017901 9.208632 0.01
Feounter 7.895599 8.698202 10.43126 0.71
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Fig. 3 Effects of process parameters on objective function B/R
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Fig. 4 Plotted results by additional FE-analysis data
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Fig. 5 Comparison of plate holders manufactured by hydraulic fine
blanking press and FCF method
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