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Research on weld forming quality based on variable waveform SAW

GAO Xianfeng
(Fujian Fuchuan Yifan New Energy Equipment Manufacturing Co., Ltd., Zhangzhou 363211, China)

Abstract ; The effects of DC and AC square wave waveform parameters (frequency, balance and offset) on the

efficiency of submerged arc welding are studied through comparative experiments. Results show that the pene-

tration depth decreases with the increase of frequency, and increases with the increase of balance and offset;

the deposition efficiency decreases with the increase of balance and offset. Further tests have proved that the

combined use of DC and AC is beneficial to improve welding production efficiency. The research results

provide a theoretical basis for the forming quality of submerged arc welding in practical industrial applications.
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Tab.1 Chemical composition of Q345D steel plate

b2 oy C Si Mn P S N T C N Cu N Mo P Als
B8/ % <018 <05 <1.7 0.03 0.025 0.07 0.15 02 03 05 03 0012 01 - 0.015
Fz2 S101) EBFILFER S
Tab.2 Chemical composition of S101J flux
=30 Si0,+Ti0,  MnO+Al,0, Ca+MgO CaF, p S H,0 A5
J i 58 % 21.4 23.4 30.2 22.4 0.017 0.013 0.02 0.01
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Fig.1 Schematic diagram of submerged arc welding
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Fig.2 Macro cross-sectional view of welds under different polarities
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Fig.3 Macro cross-sectional view of welds at different frequencies
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Fig.4 Macro cross-sectional view of welds under different balances
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Fig.5 Macro cross-sectional view of welds under different offsets

x3 HBRARRER
Tab.3 Test plan and results

i H RS etk W/ He V% IRV BE/mm o ISR/ (kg - b

1 DC- - - - 6.4 13.1
L 2 AC 50 50 0 7.9 10.9
3 DC+ - - - 10.2 8.2
4 AC 10 50 0 8.5 -
5 AC 25 50 0 8.4 -
HHE 6 AC 50 50 0 7.9 -
7 AC 75 50 0 7.0 -
8 AC 100 50 0 6.8 -
9 AC 50 25 0 6.3 12
10 AC 50 35 0 7.2 11.3
VE = 11 AC 50 50 0 8.2 10.9
12 AC 50 65 0 9.5 9.8
13 AC 50 75 0 9.8 8.9
14 AC 50 50 -10 8.2 12.5
15 AC 50 50 -5 8.4 11.4
e 16 AC 50 50 0 8.6 10.9
17 AC 50 50 5 8.8 10.2
18 AC 50 50 10 9.9 9.5
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Fig.6 Voltage distribution in each area of the arc
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Fig.7 Relationship between polarity and penetration

and deposition efficiency
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Tab.4 Significance analysis table of regression equation

TiH P 3/ H R -5 il ¥i5 F {8 P {H
FAHY 1 2.362 2.362 66.772 0.004
R SRR w2 3 0.106 0.035
Bt 4 2.468
FEAY 1 8.755 8.755 250.854 0.001
- 5 R W2 3 0.105 0.035
Mt 4 8.86
Y 1 5.882 5.882 95.057 0.002
A5 R USOR 2 3 0.186 0.062
Mt 4 6.068
LAY 2 1.675 0.838 18.099 0.052
H R RS S TR W2 2 0.093 0.046
Bt 4 1.768
I 2 5.210 2.605 103.602 0.010
H R AR B 5 0 R WP 2 0.050 0.025
B 4 5.260
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Fig.8 Relationship between frequency and penetration
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Fig.9 Relationship between balance and penetration

and deposition efficiency
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Fig.10 Relationship between offset, penetration

and deposition efficiency
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