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Jet treatment of a copper surface by a low-pressure RF inductive discharge
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The paper presents the results of an experimental study of local jet treatment of an M1I-
grade copper surface using a low-pressure radio-frequency inductive (RF) discharge. A sta-
ble jet RF discharge regime was implemented at a frequency of 1.76 MH7 and a pressure of
about 30 kPa; the main processing parameters, including discharge current and voltage as
well as jet flow rate and geometry, were varied. It is shown that jet RF treatment provides
the formation of a localized modified zone with a characteristic diameter of about 1.5 mm
while ensuring minimal heat input to the adjacent areas. Scanning electron microscopy and
confocal laser scanning microscopy reveal a smoothing of the surface microrelief: the
roughness parameter Ra decreases from 0.82 to 0.50 um. Microhardness measurements
performed by the Vickers method indicate a moderate hardening of the near-surface layer
(HV0.2: 58 — 61). Contact angle measurements using the sessile drop method show an in-
crease in the static contact angle from 80.2° to 86.4°, which indicates a reduction in the ef-
fective surface energy associated with changes in the microrelief and the state of the thin
oxide film. Electrochemical tests in a 0.5 M NaCl solution do not reveal a significant
change in the open-circuit potential. The obtained results demonstrate the feasibility of con-
trolled local modification of the surface relief and functional properties of M1 copper by
low-pressure jet RF inductive discharge and confirm the applicability of this method for
pre-finishing treatment of copper components prior to brazing, coating deposition, and for-
mation of electrical contacts.
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