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A Study on the Characteristics of the Precision
Blanking of Lead Frame (II): Determination of
Optimal Process Condition

E. K. Suh, S. H. Lim and H. B. Shim

Abstract

Using the Taguchi method, optimum process condition of lead frame blanking has been determined in
the point of view of shape of blanked profile. As the main process parameters, clearance, strip holding
pressure and bridge width are selected. According to the orthogonal array table, three levels of
experiment have been carried out for each factor. The optimal blanking condition is analyzed with the SN
ratio. It has been verified that the optimal process condition can be determined with a combination of
basic blanking experiment and experiment design method. Both the effect of each factor and gain can be
judged in the quantitative manner from the analysis of SN ratio.
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Fig. 1 Problem solving procedure using Taguchi method
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Table 1 Factors and Levels for Experiment Design

oLl Leve £ Level #2 Level #3
Clearance 4% 6% 8%
Pressure 5N/mme | 20030+) N/mnr’ | 4060%) N/mm”

Bridge width 08t 10t 15t

Note) = Alloy4d2
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Table 2 Orthogonal array of experiment

actor | Clearance | Pressure |Bridge width
No. (%) (N/mum) (t)
Case 1 4 5 0.8
Case 2 4 5 1.0
Case 3 4 5 15
Case 4 4 20(30%) 0.8
Case 5 4 20030%) 1.0
Case 6 4 20030%) 15
Case 7 4 40(60%) 0.8
Case 8 4 40(60%) 1.0
Case 9 4 40(60%) 1.5
Case 10 6 5 0.3
Case 11 6 5 1.0
Case 12 6 5 15
Case 13 6 20030%) 0.8
Case 14 6 20030%) 1.0
Case 15 6 20030%) L5
Case 16 6 40(60%) 08
Case 17 6 40(60%) 1.0
Case 18 6 40(60%) 15
Case 19 3 5 08
Case 20 8 5 1.0
Case 21 8 5 15
Case 22 3 20030%) 0.8
Case 23 8 20030%) 1.0
Case 24 8 20030%) 1.5
Case 25 8 A0(60%) 0.8
Case 26 8 40(60%) 1.0
Case 27 3 40(60+) 1.5

Note) *  Alloy42
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Table 3 Results of experiment and SN ratio(C194)

R Roll over|Burnish|Fracture| Rolt over! Burnish | Sum of
un (9%) (%) (96) | SN ratio |SN ratio| SN ratio
1 76 478 446 21.46 -6.51 1495

2 7.7 475 4.8 2229 -6.47 1582

3 6.3 479 163 2346 -6.59 16.87

4 8.2 46.4 454 21.15 6.82 14.33

5 10.0 49.1 409 19.99 -6.18 13.80

6 84 475 4.1 21.44 -6.49 1496

7 75 477 44.8 22.35 -6.63 15.72

8 78 486 136 22.08 -6.27 1580

9 6.7 475 158 2341 -6.48 1693
10 12.1 45.4 125 18.29 6.88 11.41

11 14.3 42.8 12.9 16.86 7.40 9.46

12 14.2 434 124 16.91 126 9.65

13 12.1 447 432 17.69 -7.00 10.69

14 11.3 445 442 1881 -7.06 11.75

15 11.6 46.7 41.7 18.65 -6.62 12.04

16 11.1 471 41.8 19.06 -6.94 12.12
17 116 449 435 1871 -6.98 11.73

18 116 446 43.8 1870 -701 11.69

19 98 496 106 20.13 -6.13 14.00

20 9.2 499 1409 20.75 -6.05 14.70
21 10.3 485 11.2 19.68 6.31 13.38
22 99 475 126 20.15 -6.46 1369

23 73 47.1 45.6 250 -6.53 1597
24 3.1 44.3 176 21.79 =708 14.72

25 10.2 44.1 157 19.75 -7.14 12.61
26 10.6 426 16.8 1944 -742 12.02
27 11.9 436 45 1847 ~7.24 11.23
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Table 4 Contribution of the factors on the SN ratio

(C194)
Factor learanc brid
Level clearance pressure ridge
1 1547 13.36 1328
2 11.17 1356 1345
3 1359 13.32 13.49
range 4.29 0.23 0.21
contribution AN.6% 18% 45%
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Table-5 Contribution of the factors on minimum roll over
condition (C194)

Factor|] . . - .
Level clearance pressure bridge
1 21.96 19.98 20.00
2 18.19 20.24 20.16
3 20.30 20.22 20.28
range 377 0.02 0.28
contribution 92.7% 0.5% 6.8
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Table 6 Contribution of the factors on maximum burnish
condition (C194)

Level Factor clearance pressure bridge
1 -6.49 -6.62 -6.72

2 -702 -6.69 -6.71

3 -6.71 -6.90 -6.79

range 052 0.28 0.08
contribution 59.3% 31.7% 9.0%
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Table 7 Results of experiment and SN ratio (Alloy42)

Run Roll over |Burnish|Fracture| Roll over| Burnish | Sum of
(%) (%) (%) | SN ratio |SN ratio| SN ratio
1 85 585 33.0 209 -4.74 16.17
2 84 55.9 357 2151 -5.07 16.44
3 84 9 36.7 22.10 -5.21 16.89
4 9.7 525 37.8 19.78 -561 14.16
5 9.1 52.1 388 2047 -563 14.84
6 95 54.7 358 20.44 -5.26 15.17
7 84 572 344 21.08 -4.85 16.23
8 3.2 573 34.6 2168 -4.86 16.82
9 8.0 55.0 370 21.80 -5.22 16.58
10 124 53.5 341 18.13 -547 12.66
11 12.7 417 396 1794 -6.45 11.49
12 13.6 45.3 41.1 17.17 -6.29 10.88
13 12.7 53.3 340 17.87 -550 12.37
14 i1.3 52.2 365 1889 -566 13.22
15 114 50.3 383 1880 -599 12.81
16 11.6 499 385 179 -6.05 1191
17 11.7 51.3 37.0 1861 -581 12.80
18 11.7 506 317 1861 ~-597 12.64
19 11.7 56.3 32.0 1865 -5.00 1365
20 11.1 51.8 37.1 19.02 -572 13.30
21 124 52.6 360 18.08 -5.63 12.45
22 125 52.3 35.2 18.06 -5.70 12.35
23 13.1 524 345 17.64 -568 11.96
24 12.7 50.2 371 1790 -6.00 11.90
25 13.0 494 376 17.74 -6.14 11.60
2% 11.8 52.3 369 1856 -5.63 12.93
27 113 506 381 1826 594 12.32
Table 8 Effect of factors on SN ratio (Alloy42)
Factor 3 .
Level clearance pressure bridge
1 1592 13.77 1346
2 12.31 13.20 13.76
3 1250 1376 1352
range 3.61 0.56 0.24
contribution 81.9% 12.7% 5.4%
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Table 9 Effect of the factors on minimum roll over

(Alloy42)
Factor| I . br
Level clearance pressure ridge
1 21.08 19.28 1891
2 18.22 18.87 19.37
3 1821 19.37 1924
range 287 0.50 0.46
contribution 750 13.0% 12.0%

Table 10 Effect of the factors on maximum burnish

(Alloy42)

Factor ) brid
Level clearance pressure ridge
1 -5.16 -5.51 -545
2 -591 -567 -561
3 -5.72 -561 -5.72
range 0.75 0.16 0.27
contribution 63.4% 13.7% 22.9%
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