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Numerical Simulation for Temperature Field of Short Electric Arc
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Abstract: Taking the nickel-based alloy GH4169 as the research object, numerical simulation of
short electric arc milling process was carried out. A mathematical model of temperature field in
short electric arc milling of nickel-based alloy GH4169 was established by selecting suitable
Gaussian surface heat source, body heat source and thermal boundary conditions, and then the
formation of the molten pool, temperature contour and temperature distribution were obtained in
the short electric arc milling process. According to the temperature contour, the three regions
(gasification zone, melt-solidification zone and heat-affected zone) formed between the short arc
discharge channel and the matrix material were determined. The short electric arc milling
tentative was carried out with the same process parameters, and the whole process was monitored
by infrared thermal imager. The monitoring data was processed by FLIR R&.D software, and the
three-node thermal cycle curve was extracted. The temperature trend coincides well with the
simulations. The range of each region formed between the discharge channel and the substrate

observed on the temperature imaging cloud map is essentially consistent with the temperature

Wer H . 2017-11-08,  MEFEMIAr. ZZEZ 989 ) A THRMGEGEE) . B . 4. Bt EaS0, X&£TH. ®
F B REL =S 4 P B H (51765063)
[P0 £ R T] . 2018-04-18 W 4% HY B AE « http: // kns. enki. net/kems/detail/61. 1069, T. 20180418, 1513. 004. html



%84l

N EGHA169 BE S G5 0N T3 B 37 K B 40 31

contour, which verifies the correctness of the established model and thus provides a theoretical

basis for basic issues such as removal characteristics, surface quality, and micro-topography in

the short electric arc milling process.
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