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Figure 1 Schematic diagram of various surface and interface models of W/Cu. (a), (b) The surface and interface of Cu; (c), (d) the surface and

interface of W; (e), (f) the top view and side view of the Cu/W interface.
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With the advancement of flexible direct current (DC) transmission technology, high-voltage DC circuit breakers demand
higher arc erosion resistance and arc-extinguishing gas corrosion resistance. Copper-tungsten materials are widely
employed as contact materials for their exceptional comprehensive properties, and their performance directly affects the
operational safety of gas-insulated circuit breaker systems. In this study, first-principles calculations were used to
investigate the SF¢-induced corrosion behavior of different W/Cu surface and interface structures under DC conditions.
Results show that the work function of W/Cu is structure-dependent, with the lowest value (4.28 eV) at the copper-
tungsten grain boundary. SF¢ adsorbs more strongly on the W phase (adsorption energy: —1.17 eV), while the lowest
adsorption energy (—5.80 eV) occurs at the copper-tungsten grain boundary; notably, anodic and cathodic environments
significantly affect the adsorption and corrosion processes. After corrosion, both the work function and maximum stress
of copper-tungsten decreased by 7%. This study offers theoretical support for designing high-performance copper-
tungsten contact materials for high-voltage DC circuit breakers.

Cu-W contact, corrosion mechanism, first principles
PACS: 71.15.Mb, 73.30.+y, 68.43.-h, 73.20.-r
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