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Influence of Forming Parameters and Weld Overlap

on Forming Size of Surfacing
HE Jianbin, XU Yan, ZHOU Jianping, BAO Yang

(School of Mechanical Engineering, Xinjiang University, Urumchi 830047, China)

Abstract : In order to analyze the influence of different process parameters on surfacing forming size and determine the
optimal parameter combination, on the basis of previous research, the three main process parameters were chosen which were
closely related to forming quality of surfacing, namely, welding speed, wire feeding speed and welding voltage. The welding
experiment was designed through orthogonal experiment method, and the results were analyzed by range analyses. The results
show that the welding speed has the largest influence on the weld bead width, while the wire feeding speed has the largest
influence on the height of the weld bead. The optimal parameter combination is the welding speed of 4 mm/s, wire feeding
speed of 80mm/s, and welding voltage of 20 V. On this basis, the model of the lap amount of the weld bead was studied, and

the optimum lap distance between the two weld beads was determined. The reliability of overlap model was verified by

experiments, and the surface smoothness of multi-pass surfacing part was good.
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Fig.1 Schematic diagram of surfacing forming platform
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Tab.1 Chemical composition of ER50-6 wire
and Q235B (wt%)

e Cc Mn Si S P Cu
ER50-6 | 0.06~0.15 |1.40~1.85/0.8~1.15| <0.035|<0.025|<0.50
Q235B | 0.12~0.20 | 0.30~070 | =<0.30 |=<0.045|<0.045
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Tab.2 Table of factor and levels

K| BEEEE (mm-s") | EXZEE (mm-s') | BEEBRE/V
- 1 4 60 18
2 S 70 19
3 6 80 20
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Fig.2 Bead overlap model in ideal state
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Fig.3 Schematic of crest and trough
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Tab.3 Orthogonal experimental results
) TZEH
?;:g ASREEHE | BRYHE |CRERE D =7 ﬁ,ﬁ fnﬁ
/(mm-s") | /(mm-s”) IV

1 4 60 18 1 | 628|254
2 -+ 70 19 2 735 277
3 4 80 20 3 794 | 2.92
4 5 60 19 3 5.61 | 2.10
5 5 70 20 1 642 | 241
6 5 80 18 2 541 | 3.16
7 6 60 20 2 548 | 1.74
8 6 70 18 3 491 | 233
9 6 80 19 1 542 | 2.76
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Fig.4 Results of orthogonal experiment
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Tab.4 Range analyses of width
KF REGHE | RZHE | BEEE z=5
ky 2157 17,37 16.60 18.12
k> 17.44 18.68 18.38 18.24
ks 15.81 18.77 19.84 18.46
k. 719 5.79 5.53 6.04
k> 5.81 6.23 6.13 6.08
5 527 6.26 6.61 6.15
R 1.92 0.47 1.08 0.11
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Tab.5 Range analyses of height

7K TREEE | X2EE | REEE z 3
ky 8.23 6.38 8.03 7.71
k> 7.67 7:51 7.63 7.67
ks 6.83 8.84 7.07 T35
% 2.74 213 2.68 2.57
> 2.56 2.50 2.54 2.56
b 2.28 2.95 2.36 245
R 0.46 0.82 0.32 0.12
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Fig.5 Comparison of different overlap states
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Fig.6 Multi-pass surfacing forming
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Fig.7 Equivalent stress and displacement
at 600 Cholding for 8 min
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