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The study of welding between Zn-coated plate and free cutting
carbon steel rod by Nd:YAG laser beam
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Table 1. Design points in 2*factorial design

variables in coded units variables in original units response

o twist
X1 X2 X3 X4 P S w F depth

test
1 -1 -1 -1 -1 550 25 10 30 320 1.42
2 +1 -1 -1 -1 580 25 10 30 360 1.45
3 -1 +1 -1 -1 550 5 10 30 350 141
4 +1 +1 -1 -1 580 5 10 30 410 - 1.52
5 -1 -1 +1 -1 550 25 13 30 400 1.56
6 +1 -1 +1 -1 580 25 13 30 450 1.59
7 -1 +1 +1 -1 550 5 13 30 410 1.55
8 +1 +1 +1 -1 580 5 13 30 460 162
9 -1 -1 -1 +1 550 2.5 10 40 300 1.36
10 +1 -1 -1 +1 580 25 10 40 350 1.42
11 -1 +] -1 +1 550 5 10 40 330 1.39
12 +1 +] -1 +1 580 5 10 40 390 1.45
13 -1 -1 +1 +1 550 25 13 40 400 153
14 +1 -1 +]1 +] 580 25 13 40 430 156
15 -1 +1 +1 +1 550 5 13 40 400 1.50
16 +1 +1 +1 +1 580 5 13 40 450 1.58
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Fig. 1 Cross Section of weld bead on the optimum condition
(a) weld bead of SECC - SUM24L (Ni coated)
(b) weld bead of SECC - SUM24L (Ni uncoated)
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Fig. 2 Microhardness profile traversing the weld
(a) SECC / SUM24L (Ni uncoated)
(b) SECC / SZUM24L (Ni coated)
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Fig. 3 EDS profile

(a) in direction of weld bead from surface (Ni coated)
(b) in direction of weld bead from surface (Ni uncoated)




