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Development of High Precision Plate Holder in Automotive Seat
Recliner by Mechanical Press(II) : Control of Burr Formation
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ABSTRACT

Burr generated on plate holder should be removed through additional process, because it has an influence on
the function of automotive seat recliner. The process layout to perform simultaneously embossing and half
blanking of plate holder has been developed in this study in order to minimize the influence of burr formation.
The optimal process condition to satisfy the required dimensional accuracy of plate holder has been determined
using Taguchi method and finite element analysis. It has been shown from experimental results that the proposed
method is decidedly superior to the previous FCF method from the aspect of sheared surface, roll-over, flatness

and burr height.
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Fig. 1 Schematic drawing of plate holder(a) and

sector tooth(b)
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Fig. 2 Components of the automotive seat recliner
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Table 1 Levels of design parameters

Design parameters Level
11213141} 5
A | Embossing Clearance(%t) 41-2104{2] 4
B | Half Blanking Clearance(%t) | -6 | -4 | -2 | 0 | 2
C Pad Force(ton) 0| S5 {10]|15]20
D Counter Force(ton) 0| 5 [10]15]20
Lis(5)e AxuIdEE st Z §3 W7t
A5 A2 RAE 9% Htst] 98 K8

23S FHSASH.

JEAY L FZERT A H2Y FAEFE 2
Asl7] Y3t AF F& HAYd, AFY HEE,
EOWE BEAYSFE MY Table 20 T+
A AgAEE g3 iR 2 KT
of 9§ z} FAES .%E?:H FEFE UrEP—H‘”E}

Fig. 59l AF &9 a5 A tigh 7 ¢

Table 2 Results of Las(5*) orthogonal array

Design Parameter FE-analysis
No. Sheared surface| Flatness |Roll over
A|{B|C}|D

(mm) (mm) (mm)
I -4 -6 0 0 3.010 0.763 | 0.667
214 -4 5 5 2,978 0.151 0.485
3(-41-27110¢}10 2.722 0.061 0.462
41 -4 0 (15115 1.977 0.023 0.474
57-412 1|20720 1.820 0.022 0.540
61-2]1-6151]10 2.903 0.074 0.508
71-2 (-4 110715 2.999 0.034 0.450
81-21-21157}20 2.979 0.013 0.450
912102010 1.801 0.044 0.465
10 -2 ¢ 2 0|5 1.646 0.125 0.686
111 0 ( -6 | 10 | 20 3.012 0.031 0.489
121 0 [ 41 15] 0 3.016 0.092 0.499
13/ 0 |-2120145 2.619 0.031 0.479
141 0 [ 0O 0 {10 1.792 0.191 0.731
I15{ 0 | 2 15 2.093 0.021 0.522
16{ 2 | -6 |15} 5 2.893 0.029 0.511
171 2 -4 120 | 10 2,989 0.021 0.524
18 2 { -2 ] 0 |15 2.939 0.071 0.778
19{ 2 { O 5 120 2,164 0.046 0.560
2002 {2110} 0 1.591 0.448 0.580
21 4 | -6 1 20 | 15 3.005 0.045 0.545
221 4 | 4 0 |20 2.980 0.142 0.777
23] 4 12150 2.949 0.412 0.624
24| 4 0 10 | 5 1.803 0.043 0.613
251 4 1 2 {15110 1.674 0.021 0.628
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Table 3 Confirmation of Taguchi method

r;zil;f)i Burnish | Flatness | Roll-over
Taguchi method| 3.016 0.023 0.450
Optimal condition] 3.210 0.021 0.426

Reference (+)0.194 | (-)0.002 | (-)0.024
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Table 4 Comparison of plate holders manufactured by
previous and improved methods

Previous FCF method | Improved FCF method
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Table 5 Measured dimensions of plate holders by previous and improved methods (Unit : mm)

Performance Requirement Previous method Improved method
Embossing inner width 1 19.63~19.67 19.63 19.63
Embossing inner width 2 30.43~30.47 30.46 30.44
Embossing outer diameter 66.72~66.738 66.77 66.74

Outer diameter of sheared surface 81.85~82.05 81.87 81.97
Roll-over length Max. 0.6 0.554 0.397

Burr height removal 0.076 0.036

Flatness Max. 0.05 0.038 0.025

%

Fig. 11 Photograph o plte holder embled with

sector tooth
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