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The paper describes the acquisition, establishment of mechanisms and patte
phase composition and structure of multilayer coatings of the (TiAICrY)N/ZrN system le and
the (TWAICTY/Zr)/(TAICrY)N/ZrN systems with a double modulation period by vacuum-arc deposition. The
targets were located along one straight line at equal distances from the pe icular a
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rpendicular axis on which the

substrates were placed. The rotation of the axis with the substrates was ea herc
with a fixed delay at the evaporators. The coatings of both systems are dis by a

structure in the entire coating volume. The modulation pexmd
structure 18 about 30 nm. Two modulation periods are clearly v
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system coatings. One period approximately coincides wi
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(TIAICrY/Zr)N system and is about 30 nm. The second modulation period is about 1.3 microns. It inqludes
18 bilavers. The influence of the partial pressure of nitrogen in the chamber on the nitrogen content in the

T

coatings, their hardness and adhesive strength were studied. A significant increase in the hardness of
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68.22 GPa and the adhesion strength of the coatings with a double modu r‘f;"i period of the structure was
revealed. A fundamentally new technological approach to the process of obtain ing multilayer coatings has

been proposed.
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1. INTRODUCTION DL

Early studies have shown that films based on

nitrides of refractory metals [1, 2] are unique matenals ._
ved

for creating multilayer coatings. They have impr
physical, chemical, mechanical 1 trmbolog
properties due to the
technological parameters, namely, the th
layers in the period??, the partial pressw

atmosphere, the energy factor dete

magnitude of the displacement potential during
precipitation. Thus, one can change i F__charactenshcs

of the coating obtained by changing its value and type
of gas atmosphere. Recen_“ e concept
protective coatings 1n t’hg;-.:_,
multilayer systlelms [3], v
eratures, have a IQGEEER LI
xtrz;llgtallce to wear and high surface loads | :
developed. Therefore, the relevance to the creation t}t:
new coatings has mcraased significantly. Despite the
ber of studies on the techno_logy of obta‘ml‘ng

N the properties of multi-element nitride
and.stud}_ﬂl}g { great interest to use them as layers of
= - g based on nitrides of multi-element

¢ the present work is to obtain
S ith high mechanical properties by

ined by “the’

PACS numbers: 68.55.Jk. 68 65 Ac

2. EXPERIMENTAL TECHNIQUE

The coating was deposited from two cathodes located

-opposite each other. The first cathode was made of the
Tios57Alo.36Croo6Yo01 alloy. It was produced by vacuum

arc melting in an atmosphere of high-purity argon. The
obtained ingot was melted down 6-7 times with =
cooling rate of about 50 K/s for the final homogenization
of the composition. The second cathode was of pure 7Zr.
The formation of a multilayer system was carried our by
vacuum-arc evaporation on a Bulat installation by
deposition of layers with simultaneously apermm-
trons and a fixed hiski -
magnetrons and a nxed substrate, which rotated at »
speed of 8 rpm, turning in the process of working side
alternately to one or the other cathode Two series of
samples were made. In the first case. nitrogen ;\. 5
continuously supplied to the chamber in s h ES
that the residual i 2 A2 way
: 583 pressure was 0.58 Pa. The time f
layered coatings deposition was 1.5 hour | Ime of
l f 2 . .J Ol.ll“b- .%,‘E'- a &Sy }
dayers 0 }(;FlAlCrY)l\a and ZrN were formeg ot su 11.
uring the depositi chon
e €posiion process. The ) .

Alite™ terial consisting of matmés was 22 A otal thickness
BEsition from a MAatsr . =<~ 25 microns. R 1ess of the
r lﬂmenm Of the mﬁmls rrl. AL Crl Zr’ Y- :ié):z.:l:}usd Stl:ld-]es the Optlmalajz;l[ on lhe E'erne“w
| ® dunng the formation ; jj:‘napphfd to th
. ng:ﬁ ]a“_‘j on
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