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Fig.1 Weld Bead Configuration
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Table. 1 Process Parameters and Their Levels
Parameters Units | Notation Levels
-2 -1 0 +1 +2
Gap Size mm G 0.00 0.05 0.10 0.15 0.20
Scanning Speed | m/min SS 2.0 25 30 35 40

Defocusing mm +0.25 0.00 ~0.25 -0.50 -0.75
Laser Power kW P 20 25 3.0 35 40




Table.2 Design Matrix

Order G SS D p X1 Xe X3 X4
1 0.05 25 0.00 25 -1 -1 -1 -1
2 0.15 25 0.00 25 +1 -1 -1 -1
3 0.05 35 0.00 25 -1 +1 -1 -1
4 0.15 35 0.00 25 +1 +1 -1 -1
5 0.05 25 -0.50 25 -1 -1 +1 -1
6 0.15 25 -0.50 25 +1 -1 +1 -1
7 0.05 35 =050 25 -1 +1 +] -1
8 0.15 35 -0.50 25 +1 +1 +1 -1
9 0.05 25 0.00 35 -1 -1 -1 +1
10 0.15 25 0.00 35 +1 -1 -1 +1
11 0.05 35 0.00 35 -1 +]1 -1 +1
12 0.15 35 0.00 35 +1 +1 -1 +1
13 0.05 25 -0.50 35 ~1 -1 +1 +]1
14 0.15 25 -0.50 35 +1 -1 +1 +1
15 0.05 35 -0.50 35 -1 +1 +1 +]
16 0.15 35 -0.50 35 +] +]1 +1 +]1
17 0.20 30 -0.25 30 +2 0 0 0
18 0.00 3.0 -0.25 3.0 -2 0 0 0
19 0.10 40 -0.25 30 0 +2 0 0
20 0.10 20 -0.25 30 0 -2 0 0
21 0.10 30 -0.75 3.0 0 0 +2 0
22 0.10 3.0 +0.25 30 0 0 -2 0
23 0.10 3.0 -0.25 4.0 0 0 0 +2
24 0.10 30 -025 2.0 0 0 0 -2
25 0.10 3.0 -0.25 3.0 0 0 0 0
26 0.10 30 -0.25 30 0 0 0 0
27 0.10 3.0 -0.25 3.0 0 0 0 0
28 0.10 3.0 -0.25 3.0 0 0 0 0
29 0.10 3.0 -0.25 3.0 0 0 0 0
30 0.10 3.0 -0.25 3.0 0 0 0 0
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(X; : coded value of a variable X)




