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Table 1 Analysis condition according to design factor

Factor Changed condition Unit F!x?ﬁ:;"d’

BR ; R0.5,
| 06t 0.1:, ;.s:. 0% | wm | sw-so.
: PW .24

TH : 0.61,
BR N gt | m: | SWE 60,
T PW 24

TH : 0.6t,

W 6.0,63,606,69 72 mim BR: RO.5,
PW:24

TH : 0.6t,

PW 24,23,22.21,20 mm BR: RO5,

SW: 6.0

Fig. 5 F.E model and boundary condition of bending
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Fig. 6 I.E model and boundary condition of pressing
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Fig. 7 F.E model and boundary condition of tensile

Table 2 Result of joining force according to TH

Step Va TH ih 5t 0.7 0 81 09 1.
Bending | &y 130 | 1140 1150 170 | 1210
Pressing Gy 12441 1230 1220 1240 1240
Tensile | force | ®64 | 143 1208 | 132.1 150

Table 3 Result of joining force according to BR

Step val R Ros RiLG RO7 | ROE | ROY
Bending Tyon 1130 1120 11 Liog | 11ho
Pressing Oren 1240 1240 1250 1260 | 1230
Tensile force | #6.4 104.1 874 | 7532 [ R5TR

Table 4 Result of joining force according to SW

W

Siep val (] 63 b6 6.0 7.2
Bending . 30 | 100 | 1120 [ 1000 | 1
Pressing [ 1240 1260 12640 1250 1260
Tensile force 56,4 855 5.4 97.1 96,5

Table 5 Result of joining force according to PW

W
Step Vil 24 23 22 2.1 2.0
Bending Dyn 1130 1130 1130 1130 1130
Pressing e 1240 12600 1270 1300 | 1320
Tensile force | 86.4 1476 131.2 151.9 138
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Table 6 Design factor and level

{mm) TH BR SwW PW
-1 0.6 0.5 6 2
+1 0.8 0.9 T2 24

Table 7 Orthogonal arrays

Experiment | TH BR SW PW

0.
| 0.6 05 6 2
2 08 05 6 2
3 06 09 6 2
4 08 0.9 6 2
5 06 05 72 2
6 08 05 72 2
7 0.6 09 72 2
8 08 09 72 2
9 0.6 05 6 24
10 08 05 6 24
1 06 0.9 6 2
12 08 09 6 24
13 0.6 05 72 24
14 08 05 72 24
15 06 09 72 24
16 08 09 72 24
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Fig. 8 Main effect plot for JS
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Fig. 9 Interaction effect plot for IS

Fig. 10 Result of response surface optimize

Table 8 Optimum design values of seaming process

™ BR Sw PW 1S
Result

{om) | (mw) | (mm) | (mm) | (MN/mm)
Value | 08 0.5 72 | 222 112.8

Y=40220+24.613*TH-13.015*BR+
E 1.263*SW+4 9T0*PW+4 458 TH*TH+
4 3. 060*BR*BRA+20.937T*SW*SW-

28. 720 PW*PW
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