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Rules of Bead Forming Dimension of CMT-based Wire and Arc Additive Manufacturing
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ABSTRACT: The effect of welding parameters on bead forming dimension was studied by the cold metal transfer technology
(CMT) in this paper. Bead width, height and second layer height under different parameter combinations was obtained by the
orthogonal experiments, and the regression model of bead width, height, second layer height and welding parameters was estab-
lished by the multiple linear regressions. As a result,welding speed is a main welding parameter which influence bead width and
height, and wire feeding speed is a main welding parameter that affect bead second layer height. The change of interlayer tem-
perature has a significant effect on bead width, but it has little effect on the increase of bead height and second layer height, and
the increase of bead height and second layer height have great difference in numerical value. The accuracy of the model is veri-
fied by comparing the predicted values and the experimental values.In conclusion,by changing welding speed can cause signifi-
cant changes in bead width and height, and second layer height will not be greatly affected by changing interlayer temperature.
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Fig.1 Wire feeding speed vs the welding current and voltage
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Table 2 Results of the orthogonal experiments

55 X X, X; 2531 =2 JA S /mm £ /mm 50 )21 E /mm
1 1 1 1 1 1 6.86 3.10 2.02
2 1 2 2 2 2 5.97 2.20 1.77
3 1 3 3 3 3 5.47 1.70 1.37
4 1 4 4 4 4 4.98 1.58 1.02
5 2 1 2 3 4 8.32 3.26 2.40
6 2 2 1 4 3 6.19 271 2.14
7 2 3 4 1 2 6.34 2.02 1.65
8 2 4 3 2 1 5.26 1.71 1.57
9 3 1 3 4 2 9.80 3.38 2.44
10 3 2 4 3 1 8.35 2.66 2.04
11 3 3 1 2 4 5.74 2.48 1.94
12 3 4 2 1 3 5.16 1.96 1.83
13 4 1 4 2 3 10.57 3.60 2.80
14 4 2 3 1 4 8.25 3.00 2.42
15 4 3 2 4 1 6.56 2.55 2.18
16 4 4 1 3 2 5.06 2.52 2.13
x3 EXRELERSH
Table 3 Analysis of the orthogonal experiments
BhR AT HTHE X X, X; =51 Z2 512 2 R
k 5.82 8.89 5.96 6.65 6.76
k 6.53 7.19 6.50 6.89 6.79
YT ks 7.26 6.03 7.20 6.80 6.85 XX\ X3
ks 7.61 5.12 7.56 6.88 6.83
W 2R 1.79 3.77 1.60 0.24 0.09
ki 2.15 3.34 2.7 2.52 251
ks 2.43 2.64 2.49 2.50 2.53
A ks 2.62 2.19 2.45 2.54 2.50 XX Xs
ka 2.92 1.94 2.47 2.56 2.58
W 2R 0.77 1.40 0.25 0.06 0.08
ki 1.55 2.42 2.06 1.98 1.95
ks 1.94 2.09 2.05 2.02 2.00
2R ks 2.06 1.79 1.95 1.99 2.04 X XoX;
ky 2.38 1.64 1.88 1.95 1.95
WZER 0.83 0.78 0.18 0.07 0.09
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Fig.3 Effect of the welding parameters on bead forming dimension
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Fig.4 Comparison of bead forming dimension the test values and the predicted values of the regression equation
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