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Abstract

Narrow gap gas tungsten arc welding (NG-GTAW) is one of the important joining technologies for
thick plate components. The key of the process is the reasonable distribution of the arc on the
groove surface. A three dimensional simulation model was developed for the external magnetic
assisted NG-GTAW by Ansys Fluent to investigate the distribution characteristics of plasma arc
heat flux under the influences of the groove geometry and the external magnetic field. The simula-
tion results show that the transverse expansion of plasma arc is constrained by the groove side-
walls which results the arc is no longer asymmetry. Its high temperature region changes to ellipse.
The plasma arc deviates from its original course and towards to one sidewall of the groove under
the influence of external magnetic field. So the plasma arc can make direct contribution to the si-
dewall and increasing its heat flux and avoiding the appearance of bad fusion.
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Figure 1. Schematic diagram of computational domain
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Figure 2. Velocity distribution of plasma arc at the longitudinal and transverse planes of symmetry (B = 0)
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Figure 3. Conductive heat flux at the bottom of the groove (B = 0)
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Figure 4. Temperature distribution of the plasma arc at transverse
plane of symmetry (B =8 mt, H =10 Hz)
[ 4. #EExFRE LEERINEEA (B = 8 mt, H = 10 Hz)

DOI: 10.12677/ms.2020.102015 125 PR R


https://doi.org/10.12677/ms.2020.102015

B

4. #hig

H b SRR 5 37 AT R 37 A AR A R T AT A R 45

1) 78 [RIBR A EER SR A H A A, 588 1 R A o AR 8, 3 T 2 i 5 3 P I 35 1
R V) A AT R

2) AN TS PENT 1 R A 8 A A (RIS AR 2 0 A A A 1 R I [ I, 398 R B A A\ T AR
Ui/ NI I SR ) 2 AT AT RS R T B GTAW R 42 Rk

S

SRR A T W A BT I H YRR .
E&ImHE

T A8 2 R S B H No. 18A460011.
SE Tk

[1] Wang, J., Sun, Q., Feng, J., et al. (2017) Characteristics of Welding and Arc Pressure in TIG Narrow Gap Welding
Using Novel Magnetic Arc Oscillation. International Journal of Advanced Manufacturing Technology, 90, 1-8.
https://doi.org/10.1007/s00170-016-9407-5

[2] Zhu, C., Cheon, J., Tang, X., et al. (2018) Effect of Swing Arc on Molten Pool Behaviors in Narrow-GAP GMAW of
5083 Al-Alloy. Journal of Materials Processing Technology, 259, 243-258.
https://doi.org/10.1016/j.jmatprotec.2018.04.026

[3] Xu, G, Li, L., Wang, J., et al. (2018) Study of Weld Formation in Swing Arc Narrow Gap Vertical GMA Welding by
Numerical Modeling and Experiment. International Journal of Advanced Manufacturing Technology, 96, 1905-1917.
https://doi.org/10.1007/s00170-018-1729-z

[4] REM, =5, BEF, & BRI R ARG RIB[]. fREEAR, 2015, 36(4): 56-60.

[5] Sugitani, Y., Kobayashi, Y. and Murayama, M. (1991) Development and Application of Automatic High Speed Rota-
tion Arc Welding. Welding International, 5: 577-583. https://doi.org/10.1080/09507119109447843

[6] Cicero, M.D.S., Paulo, V.M. and Paulo, J.M. (1995) Statistical Modeling of Narrow-Gap GTA Welding with Magnetic
Arc Oscillation. Journal of Material Processing Technology, 51, 37-49. https://doi.org/10.1016/0924-0136(94)01356-6

[7] Belous, V.Y. and Akhonin, S.V. (2007) Influence of Controlling Magnetic Field Parameters on Weld Formation in
Narrow-Gap Argon-Arc Welding of Titanium Alloys. Scientific and Technical, 4, 2-5.

[8] Belous, V.Y. (2011) Conditions for Formation of Defect-Free Welds in Narrow-Gap Magnetically Controlled Arc
Welding of Low Titanium Alloys. Welding Journal, 3, 16-18.

DOI: 10.12677/ms.2020.102015 126 PR R


https://doi.org/10.12677/ms.2020.102015
https://doi.org/10.1007/s00170-016-9407-5
https://doi.org/10.1016/j.jmatprotec.2018.04.026
https://doi.org/10.1007/s00170-018-1729-z
https://doi.org/10.1080/09507119109447843
https://doi.org/10.1016/0924-0136(94)01356-6

	Numerical Simulation of Welding Arc with the Assist of External Magnetic Field
	Abstract
	Keywords
	外场辅助下焊接热源特性数值分析
	摘  要
	关键词
	1. 引言
	2. 数值分析模型
	3. 结果与讨论
	3.1. 窄间隙坡口对焊接电弧的影响
	3.2. 外部磁场对焊接电弧的影响

	4. 结论
	致  谢
	基金项目
	参考文献

