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MORPHOLOGY AND SURFACE PROPERTIES OF TITANIUM
ALLOY VT 6 AFTER PLASMA ELECTROLYTIC TREATMENT

Surface modification of titanium alloy VT 6 in aqueous solution con-
taining 5 wt% of ammonium hydrate and 10 wt% of ammonium chloride in
a temperature range of 650-900 °C by plasma electrolitic treatment was car-
ried out. Characterization of surface layers of the alloy after plasma electro-
lytic treatment was done by Fourier Transform Infrared spectroscopy
(FTIR) and powder X-ray diffraction (XRD). The FTIR spectra were rec-
orded on a spectrometer BrukerVertex80 at room temperature in the range
7500-350 cm™'. The spectra are presented in Figure. 1.
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Figure 1 — FTIR spectra of titanium alloy VT 6 in aqueous electrolyte solution con-
taining Swt.% of NH4OH and 10 wt.% of NH4Cl in a temperature range of 650-
900 °C.

The spectra show the presence of rutile phase on the alloy surface af-
ter the plasma electrolytic treatment in the electrolyte solution of the indi-
cated composition. The intensive peaks at 654-643 cm™, the weak peaks
about 560 cm™ and the peaks at 425-416 cm™ can be assigned to rutile.
The peaks at 466-462 cm™ are related to Ti-O-Ti stretching vibrations.
With increasing temperature the relative intensity of the peaks assigned to
rutile increases. The plasma electrolytic treatment leads to appearence of
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the peaks testifying about enrichment of the alloy surface by nitrogen: the
peaks at 1634-1622 cm™' can be assigned to asymmetric bending of NH,";
the peaks about 1539 cm™ are related to N-H bending or symmetric bend-
ing of NH,". The peaks about 1428-1426 cm™ can be also assigned to NH,"
bending vibrations. The plasma electrolytic treatment in the temperature
range of 650-750 °C results in appearance of the peaks at 1069-1064 cm™.
According to literature data, the peaks can be assigned to vibrations of Ti-
O-N.

X-ray diffraction analysis allowed to ascertain crystal structure,
phase identification of the titanium alloy VT 6 after its plasma electrolytic
treatment. The measurements were performed using a Bruker D8 Advance
diffractometer with Mo K, radiation (A=0.07107 nm). Analysis of XRD
patterns showed that titanium oxide in the samples is present as hongquiite
phase (y- monoclinic singony) and magnesium phase (hexagonal singony).
Besides the peaks of TiO, the peaks which are characteristic for hamrabevit
TiC in halite phase (cubic syngony) and Ti,0O; in corundum phase (trigonal
syngony) were observed.

This research was financially supported by the Russian Science
Foundation (Contract No. 15-19-20027) to the KostromaStateUniversity.

VJIK 621.793

A.A. Bacunbesa, H0.B. )KapnoBuukosa, H.B. EBpennoBa
CII6I' TU(TY), r. Cankt-IlerepOypr

KOMITIO3NIIUOHHBIE JIEKTPOXUMHNYECKHUE
HOKPBITUA HA OCHOBE MEJIU, MO/IUOUILIUPOBAHHBIE
OJHOCTEHHBIMU YITVIEPOAHBIMHA HAHOTPYBKAMHU

MenHble MOKPHITUSI HAXOAST IMIUPOKOE TPUMEHEHHUE B Ka4ueCTBE MO/I-
CJIOS TP HAHECEHWH MHOTOCIIOMHBIX OKPBITUH, U1 YIYYLIEHUs MTalKH, a
TaKXke JUIsl YBEJIUYEHHUS JIEKTPONPOBOJHOCTU. B coBpeMeHHOM rajibBaHO-
TEXHUKE BEChbMa AKTyaJbHO CO3/IaHHE KOMIIO3ULIMOHHBIX AJIEKTPOXHUMUYE-
ckux nokpeiTuil (KOII). Tlonmyuenne KOII ocHOBaHO Ha TOM, YTO B AJIEK-
TPOJIUT BBOJST CYCIEH3UU JUCIIEPCHBIX YACTHUIl, KOTOPBIE COOCAKAAIOTCS
BMECTE C METAJJIOM, BKJIFOUASICh B MIOKPBITUE C U3MEHEHUEM €T0 CBOMCTB.

B nannoit pabore nisi ocaxxJaeHUsl MOKPBITUS HCIOIB30BAIA aMMO-
HUWHBIA AieKkTponuT cheayromero cocraBa: CuSO45SH,O — 90 r/m,
(NH4),SO,4 — 80 r/1, NH4NO;3 — 40 r/n, NH,OH (25 %-b1it) — 180 mu/m,
pH=8,5 — 9,0, paGouasi mJIOTHOCTh TOKA 1,=3 — 5,5 A/nv’. B npoiiecce pa-
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