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Abstract: Response Surface Methodology (RSM) was used to determine optimum condition for welding
hardfacing. Box-Behnken experimental design was applied to optimize the welding current, hot wire
current and welding speed on wear resistant of weld. The results showed that these three factors
affected on wear rate of welding hardfacing. The obtained experimental data were suitable for the
quadratic equation because it showed high coefficient of determination (97.80 % ). The 3D response
surface plot and the contour plot derived from the mathematical models were applied to determine the
optimal condition. The optimum welding condition were follows: welding current 200.505 amp, hot wire
current 180 amp, and welding speed 80 mm/min, the wear rate lower of weld was 3.4366 mm?®. The
optimization and experiment results were then compared. The results of the comparison showed a good

correspondence.
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Element (% wt)

Material

C Cr Mn Si \') Mo Fe
EN 14700T Fe8 0.500 8.500 1.500 2.500 - - Bal.
Carbon steel 0.420 0.560 0.510 0.360 0.110 0.005 Bal.
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Volume loss = 4.634+0.602X, - 1.295X,-0.324X, + 0.521X,2 — 0.149 X;>— 0.712X,X, (2)
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Factor of Experimental

Run Volume loss (mm’®)
X, X, X,
1 200(0) 150(0) 100(0) 4.524
2 200(0) 150(0) 100(0) 4521
3 150(-1) 180(1) 100(0) 8.061
4 250(1) 180(1) 100(0) 7.011
5 150(-1) 150(0) 80(-1) 7.342
6 200(0) 150(0) 100(0) 5.174
7 200(0) 120(-1) 80(-1) 7.301
8 250(1) 150(0) 120(1) 8.865
9 150(-1) 150(0) 120(1) 6.923
10 200(0) 180(1) 80(-1) 3.493
11 200(0) 150(0) 100(0) 4.488
12 150(-1) 120(-1) 100(0) 9.205
13 250(1) 150(0) 80(-1) 9.469
14 200(0) 150(0) 100(0) 4.464
15 250(1) 120(-1) 100(0) 11.003
16 200(0) 180(1) 120(1) 3.904
17 200(0) 120(-1) 120(1) 5.323

M1319 4 ﬂ’ﬁ%l.ﬂi?x‘]gﬂﬁiﬂ@]ﬂ a8 a{lﬁuﬂm BURUDI

Term Coef SE Coef T-Value P-Value
Constant 4.634 0.226 20.53 0.000
Welding Current 0.602 0.178 3.37 0.012
Hot wire current -1.295 0.178 -7.26 0.000
Welding Speed -0.324 0.178 -1.81 0.113
(Hot wire current)*( Hot wire current) 0.521 0.246 2.12 0.072
(Welding Speed)*( Welding Speed) -0.149 0.246 -0.61 0.563
(Welding Current)*( Welding Speed) -0.712 0.252 -2.82 0.026

S = 0.504824, R-sq = 97.80 %, R-sq (adj) = 94.98 %
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A13199 5 MyaNnzianunlsdiweesdsunumsinniauessuwitiounantands

Source DF Adj SS Adj MS F-Value P-Value
Model 9 79.368 8.818 34.60 0.000
Linear 3 17.160 5.720 22.45 0.001
Square 3 58.746 19.582 76.84 0.001
Interaction 3 3.461 1.153 4.53 0.046
Error 7 1.783 0.254
Lack-of-Fit 3 1.416 0.472 5.15 0.074
Pure Error 4 0.367 0.091
Total 16 81.152
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