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The possibility of thick refractory metal layer formation by depositing the condensate
from the cathodic discharge plasma has been shown in experiment. The vacuum arc plasma
source and experimental unit developed to that end provide deposition of multilayer
condensates of refractory metals onto cylindrical model substrates of up to 100 mm in dia.
and up to 200 mm in height at a rate up to 30 pum/h with thickness non-uniformity less
than +5 %. Thick 2 mm condensates consisting of alternating molybdenum and niobium
layers have been prepared.

9KCIePUMEHTAILHO IOKAa3aHa BO3MOMKHOCTH (DOPMUPOBAHMS TOJICTHIX CJIOEB U3 TYTrOILJIAB-
KHX MEeTaJIJIOB METOJOM HapaIUBaHWUsS KOHAEHCATA OCAKAEHMEeM W3 IJIa3MbI AYTOBOTO pPaspsi-
mna B BakyyMme. PaspaboTamHble OJSA STOH IeJIM BaKyyMHO-IYTOBOM HCTOYHHUK ILJIa3Mbl U
SKCIIEPUMEHTAJbHAS YCTAHOBKA O0ECIeYMBAIOT OCAKAEHNEe MHOIOCIONHBIX KOHIEHCATOB
TYroIIaBKUX METAJIJIOB Ha IWINHIPWUYECKUE MOIJIOKKHU-Mozenu aumamerpom no 100 mm u
BeicoTot mo 200 MM co ckopocThio g0 30 MKM/4Yac ¢ HEPAaBHOMEPHOCTHIO IO TOJIIIUHE
He Oosee 5 % . IlosyueHnsl KoHAeHcCAThl M3 uepenyromuxcsa ciaoeB Mo u Nb Tosmuaoit 10 aByX

© 2002 — Institute for Single Crystals

MUWJIIUMETPOB.

Vacuum-arc coating deposition tech-
niques [1] deal as a rule with relatively thin
layers of materials to be deposited, most
often less than 20 pm. In these cases, the
process duration is of 1 to 3 h, including
the time required to attain the operating
vacuum. As to manufacturing of much
thicker (by 1 to 3 decimal orders) layers,
the vacuum arc technique was believed to be
substantially unsuitable until recently. At
the same time, it is known in the art that
the vacuum arc method is the only way to
solve some problems of this kind. Then,
when tasks of sufficient importance are to
be attained, economic considerations become
relegated to the background. This is valid,
in particular, in manufacturing of some tu-
bular pieces, such as rocket engine nozzles.
In many cases, the material of those should
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consist of alternating layers of two refrac-
tory metals (Mo and Nb, Nb and Ta, etc.).
This work deals with experiments on
deposition of alternating Mo and Nb layers
onto steel and graphite substrates at the
condensate total thickness of 1.5 to 2 mm.
The plasma source as the main tool to
apply such "thick" coatings (in contrast to
usual vacuum-arc deposits) must provide,
among other properties, high reliability en -
suring stable prolonged operation and a
high condensate deposition rate. The com -
monly used source with magnetic focusing
[2], when being tested in the prolonged arc
burning mode, exhibits a drawback consist -
ing in the condensate accumulation on parts
adjacent to the cathode, namely, on the arc-
firing device, screens, and anode. This, in
turn, results in shorting of electrodes caus -
ing severe consequences. The only way to
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