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Table 1 Four factors with fire levels orthogonal experiment

Plasma current,
Level

Variable polarity MIG

Wire feed speed, Welding speed,

I/A current, [,/A Vm/mm-min”’ Vyw/mm-min”'
-1.682 70 60 6000 360
-1 75 65 6250 400
0 85 75 6750 480
1 95 85 7250 520
1.682 100 90 7500 600

Four factors: 1, I,
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Table 2 Main parameters of additive forming single wall

Plasma current, Variable polarity MIG
/A current, I,,/A

Wire feed speed,
Vy/mm-min’'

Welding speed, Actual layer Actual melting

Vyw/mm-min™! height/mm width/mm

95 75 6500

600 1.66 7.51
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Fig.4 Single wall forming specimen
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Table 3 Plasma current matching under three control
schemes (A)

Single wall layer number 5 4 3 2 1
Equivalence series 70 80 90 100 110
Arithmetic series 70 74 82 94 110

Equal number sequence 70 73 79 90 112

110 —®—Equivalence series

105 F —eo— Arithmetic series
—&—Equal number sequence

100

95+
90 -
85+
80
75+
70 + . . ; ; ;

0 2 4 6 8 10

Number of Layer

Current/A
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Fig.8 Current comparison curves for the three control schemes
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Fig.9 Additive-molded samples (from left to right are
strategies I, 11, IIT)
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Table 4 Variances of three control schemes

Scheme I 11 11T

Variance 0.11 0.04 0.22
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Forming Size Prediction of Additive Manufacturing Al Alloy by
Arc-heated Wire VPPA Welding

Lu Zhenyang, Liu Feng, Jiang Fan, Chen Shujun, Yu Xu, Li Fang
(Engineering Research Center of Advanced Manufacturing Technology for Automotive Structural Components,

Ministry of Education, Beijing University of Technology, Beijing 100124, China)

Abstract: The arcing wire-VPPA has unique advantages in arc additive manufacturing due to its reliable control of mass transfer and heat
transfer. Aiming at single channel multi-layer aluminum alloy additive manufacturing, a single side wall test sample was designed by the
quadratic general rotation unitized design method, and the mathematical model between process parameters and molding size of the single
side wall was established. The results show that the model can better predict the cladding size of the single side wall as the true value is
basically the same as the fitted one. At the same time, it is found that the influence of plasma current, welding speed, and wire feeding
speed on the layer height is obvious, and there is an interaction between the effect of plasma current and that of welding speed on the layer
height. However, the effects of plasma current and variable polarity pulse MIG current and welding speed on the melting width are more
obvious. At the same time, the control strategy of the widening dimension stability of the additive forming was analyzed. It is found that
the control scheme of the plasma current in the arithmetic progression has obvious advantages in the stability control of the additive width.
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