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ENHANCING WEAR RESISTANCE

OF COMPLEX-PROFILE SECTIONS

IN THE DIAMOND-ELECTROPLATED LAYER

OF DRESSING TOOLS THROUGH THE INTEGRATION
OF CVD AND HPHT DIAMONDS

Introduction. At machine-building enterprises in Ukraine, imported guide rollers with SVD diamonds have been
used for straightening modern abrasive wheels designed for grinding complex-shaped rotating surfaces. Chemical
Vapor Deposition (CVD) represents a contemporary technique for laboratory production of diamond products
through chemical vapor deposition, offering promising applications.

Problem Statement. During the grinding process with conventional diamond grinding tools, dispersed abra-
sive material actively erodes the bond in areas where synthetic monocrystalline diamonds are embedded. This re-
sults in the premature loss of diamonds before fully utilizing their resource. The elongated shape of SVD diamonds
and their deeper embedment in the bond should enhance retention on the working surface, thereby increasing the
lifespan of the dressing tool.

Purpose. This study aims to optimize the diamond-abrasive layer of the tool by electroplating a mixture of
CVD and HPHT (High Pressure High Temperature) diamonds to improve the wear resistance of the tool’s comp-
lex-profile sections.

Materials and Methods. Diamond powders derived from CVD and HPHT diamonds have been used. The ele-
mental composition of impurities and inclusions in the powders has been analyzed using a BS-340 scanning elect-
ron microscope and a Link-860 energy-dispersive X-ray spectrum analyzer.
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Results. The experimental data have demonstrated that integrating CVD inserts into the high-load areas of the dressing tool
significantly enhances the dimensional stability of the working profile. Additionally, the wear patterns of CVD diamonds, as well
as HPHT crystals, under abrasive wheel dressing conditions with a ceramic bond, have exhibited characteristics of abrasive wear.

Conclusions. The incorporation of directionally improved complex-profile sections with a mixture of CVD and HPHT dia-
monds in the tool significantly enhances the efficiency and durability of diamond-electroplated dressing tools.

Keywords: precision dressing tool, grinding powders of CVD- and HPHT-diamonds, diamond galvanic layer, diamond dressing

tool, wear resistance of complex profile sections.

In various sectors of mechanical engineering, such
as bearing, tool, and opto-mechanical manufac-
turing, the share of high-precision tools in total
production has reached 50%. The cost of such
precision tools, particularly diamond tools, has
exceeded USD 1,000, making the issue of exten-
ding their operational life highly relevant. Notably,
these tools are especially advantageous for pro-
duction in Ukraine, as the cost of diamonds used
in such tools reaches USD 200 per carat, compa-
red to USD 0.5—1.0 per carat in standard grin-
ding tools. Consequently, the development of tech-
nologies for creating new dressing tools with en-
hanced durability for truing abrasive wheels has
become both important and timely.

Ukrainian mechanical engineering enterprises,
particularly those in engine manufacturing, aggre-
gate, and hydroaggregate plants, as well as avia-
tion companies, require precision dressing tools.
While such tools are available on the market, they
are predominantly imported from companies such
as CORUS (Switzerland), Schaudt and Reishauer
(Germany), and Tyrolit (Austria). These tools are
expensive and demand access to foreign currency
resources. To meet domestic demand and even po-
tentially enter the international market, the Na-
tional Academy of Sciences of Ukraine, specifical-
ly the Bakul Institute for Superhard Materials, has
been developing and producing effective dressing
tools. These developments have been listed in the
“Promising Scientific and Technological Deve-
lopments of the NAS of Ukraine” reference publi-
cation since 2017. However, over time, the need
for innovative improvements to these tools has
arisen, which is the focus of this article.

CVD (Chemical Vapor Deposition) diamonds
have already found certain applications in diamond
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tools, particularly dressing tools, as noted in pre-
vious reviews [1]. According to the GLOBAL CVD
DIAMOND SALES MARKET REPORT, the
global market for CVD diamonds is segmented
into monocrystalline and polycrystalline catego-
ries. Projections indicate that by 2026, the global
CVD diamond market will reach USD 568.9 mil-
lion, compared to $364.8 million in 2020, with an
average annual growth rate of 7.7% from 2021 to
2026. As a result, Ukrainian mechanical enginee-
ring enterprises have started adopting imported
dressing rollers with CVD diamonds for truing
modern abrasive wheels used in grinding rotatio-
nally symmetric, complex-shaped surfaces.
During the truing process using traditional dia-
mond tools, dispersed abrasive material actively
erodes the bond in areas where synthetic mono-
crystalline diamonds are embedded, causing them
to fall out prematurely without fully utilizing their
lifespan. The elongated shape of CVD elements
and their deeper embedding in the bond are ex-
pected to stabilize their retention on the tool’s
working surface, thereby increasing the tool’s du-
rability. However, relying solely on CVD dia-
monds necessitates their dense placement along
the tool’s periphery for kinematic reasons. Other-
wise, the abrasive material being trued will erode
the bond at the points where CVD diamonds are
embedded, leading to their premature detach-
ment. Therefore, analyzing current developments
to identify the specific features of forming an
electroplated working layer, particularly with
CVD diamonds, is essential for advancing the de-
velopment of modern domestic dressing tools.
Precision diamond tools for mechanical engi-
neering require modern approaches to the forma-
tion of their surface layer, combined with the app-
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lication of new diamond materials, which signifi-
cantly enhances their operational characteristics.
Researchers have consistently paid attention to
this aspect. In this article, we focus on the latest
advancements in forming the diamond-abrasive
layer of tools using electroplating, incorporating
a mixture of CVD and HPHT diamonds, and the
precision truing of complex-profile abrasive wheels.

Our previous studies have highlighted the fea-
tures and applications of CVD and HPHT dia-
monds in diamond tools [1—3]. We have detailed
the technological specifics of producing diamond
tools with a working layer of CVD diamonds and
the applications of such tools. Examples of poly-
crystalline CVD diamonds for dressing tools and
their use in dressing rollers have been presented.
These studies are of interest to us both in terms of
the use of advanced diamond grains [2] and the
diamond-electroplated coating [3]. Issues related
to precision diamond dressing tools can be cate-
gorized into three main groups: firstly, diamond
grains; secondly, the electroplated layer; and third-
ly, aspects directly associated with the truing pro-
cess. In this article, we also explore recent deve-
lopments (2022—2023) reported in the scientific
literature concerning these issues.

Initially, our attention has been directed toward
developments related to various diamond grains
and their properties.

In [4], CVD diamond films (ranging from nano-
crystalline to polycrystalline) have been synthesi-
zed using the chemical vapor deposition method,
where a hot graphite plate is employed to thermal-
ly activate methane and hydrogen. The applied
pressure ranges from 40 to 100 GPa, the methane
concentration in hydrogen varies from 0.5% to
2% by volume, and the substrate temperature is
maintained between 1020° C and 1140° C. A ma-
ximum growth rate of 0.8 pm/h hasbeen achieved,
and the quality is comparable to diamond films
synthesized by chemical vapor deposition on a hot
metal filament. The resulting diamond films are
free from metallic impurities [4].

In [5], the influence of carbon diffusion at an
early stage on the microstructures of chromium
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carbides formed in a solid/solid (S/S) interfacial
reaction between the (100) plane of a CVD dia-
mond and deposited Cr has been investigated. It
has been demonstrated that catalytically trans-
formed disordered carbon (DC) is the first phase
to form at the early stage of the S/S reaction. Ano-
malous carbon diffusion in the deposited Cr has
been observed for the first time, revealing that
such diffusion affects the interfacial microstructu-
res. Specifically, carbon diffusion impacts the mi-
crostructure of the interface in the Cr layer. It has
been found that the concentration of internal strain
at the diamond-carbide interface significantly de-
creases when a coherent interface is formed bet-
ween the diamond particle surface and chromium
carbides. This finding is of fundamental impor-
tance for understanding diamond bonding mecha-
nisms and allows for process parameter optimiza-
tion to achieve composite materials with a metal
matrix and desired properties.

Research [6] continues previously published re-
search on the effects of hydrogen treatment on
the structural properties of polycrystalline CVD
diamond layers with varying grain sizes. Hydro-
genated diamond layers subjected to a two-stage
oxidation process have been analyzed: first by UV
irradiation in air and subsequently by annealing
at 300 °C in air. It has been established that mic-
rocrystalline and nanocrystalline diamond layers
exhibit different behaviors during oxidation
(Fig. 1). The efficiency of oxidation depends on
the surface morphology of the diamond and the
form of the amorphous carbon phase. In general,
microcrystalline samples are more easily oxidized
during UV treatment. Oxidation by ozone leads to
the adsorption of oxidized carbon on the surface
of hydrogenated nanocrystalline diamond [6].

Research [7] has analyzed the microtexture of
CVD diamond coatings, which, apart from their
function in retaining wear particles, can signifi-
cantly reduce the friction coefficient through the
graphitization of the diamond surface. The graphi-
tization of a textured surface allows for a rapid de-
crease and stabilization of the friction coefficient
at the initial stage of friction. After stabilization,
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Fig. 1. Surface transformation of microcrystalline and nanocrystalline CVD diamond during UV-ozone-induced oxidation [6]
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Fig. 2. Variation of the coefficient of friction (COF) for PCD and HFCVD samples with increasing surface roughness (a),
and change in wear rate (k) for ceramic Si,N, and steel GCr15 balls with increasing grain size of PCD (b) [4]

the friction coeflicient decreases further as the
degree of graphitization increases. This finding is
crucial for expanding the application scope of dia-
mond coatings [7].

The tribological behavior of diamonds against
various materials is fundamental to their use in ab-
rasive and bearing industries. Study [8] describes
the friction and wear analysis of two types of dia-
monds: HFCVD (Hot Filament Chemical Vapor
Deposition) diamonds and PCD (Polycrystalli-
ne Diamonds) sintered under high-pressure high-
temperature (HPHT) conditions, tested against
GCr15 steel and Si,N, ceramics.

A notable gap in the literature is the lack of dis-
cussion on the surface roughness of diamonds. Du-
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ring annealing, the initially smooth surface of po-
lished PCD has undergone significant roughness
changes due to excessive thermal expansion of co-
balt and the detachment of small diamond partic-
les. Additionally, cobalt leaching has further cont-
ributed to PCD surface roughness by increasing
porosity.

The findings (Fig. 2) indicate that the friction
coeflicient (COF) has increased with the rough-
ness of the diamond surface. Both the COF and
wear rate (k) of Si,N, ceramic balls are generally
lower than those of GCr15 steel balls, except for
the COF of the HFCVD sample. The wear rate (k)
increases as the grain size of PCD grows, accompa-
nied by a reduction in the residual cobalt content.
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Fig. 3. Schematic diagram of arc-shaped diamond wheel dressing [9]

Figure 2 demonstrates that CVD diamond has
exhibited the lowest friction coefficient. Regarding
wear rate, CVD diamond has been surpassed only
by polycrystalline diamond with a grain size of
2 pm in its structure.

Now, to conclude this brief review, let us exa-
mine the publications dedicated to issues directly
related to truing technology.

Study [9] provides a detailed description of the
study on the wear characteristics of diamond tru-
ing wheels with electroplated coatings, which are
used for precision truing of arc-shaped diamond
wheels. The study has investigated wear topogra-
phy, diamond protrusion height, and the mecha-
nism of wear of the metal matrix. It is important
to note (Fig. 3) that the profile of arc-shaped dia-
mond wheels before truing exhibits a wavy form
(profile before truing) with increased radial run-
out. In other words, during the preliminary dia-
mond processing, the diamond wheel has develo-
ped a wave-like wear, a phenomenon we have re-
peatedly identified as a regular wear process [10].
As observed in [9], this has been confirmed. It has
been established that the precision of truing dia-
mond arc-shaped grinding wheels can be signifi-
cantly improved by reducing the wear of diamond
particles on the electroplated truing tool. In a
truing wheel with a coarse grain size of diamond
particles, graphitization occurs, and the rate of
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diamond wear accelerates. For example, a truing
wheel with a grain size of D213 microns has suc-
cessfully reduced the radial runout error of an
arc-shaped diamond wheel with a hybrid bond
from 35 microns to 1.9 microns. This indicates that
the wave height on the wheel surface during dia-
mond processing has been 35 microns [9], which
falls within the limits we have presented in [10].
In [11], a combined method of truing, involving
laser rough truing and electrical discharge (ED)
precision truing, is applied to achieve high-perfor-
mance and precise truing of the aforementioned
arc-shaped diamond grinding wheels (Fig. 4). The
laser spot size and the energy emitted by the laser
onto the grinding wheel surface change over time
depending on the truing path, which complicates
the implementation of high-precision truing. The-
refore, the laser rough truing method is used for
quickly removing the excess abrasive layer, while
the electrical discharge precision truing has not on-
ly improved the accuracy of the arc-shaped con-
tour but also restored the cutting ability of the
grinding wheel. The arc-shaped profiles with a
radius of 13 mm are produced on a diamond wheel
with a diamond grain size of D120. The radius of
the final processed profile is 13.007 pm, with a
profile error of 10.67 pm. It has been established
that the diamond grains on the surface of the wheel
are, to some extent, graphitized. The degree of
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Fig. 4. Dressing of diamond grinding wheels: laser rough dressing (a) and electrodischarge precision dressing (b) [11]
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Fig. 5. General view of CVD diamond surfaces: original (@); polished (b)

damage to the diamond grains during laser truing
is significantly higher than during electrical dis-
charge truing. However, most of the graphite la-
yer on the surface of the diamond particles can
subsequently be removed during the grinding of
alumina ceramics [11].

Considering the above, let us proceed directly
to the presentation of our research related to the
use of CVD diamonds in truing tools.

In this case, we are interested in polycrystal-
line CVD diamonds for strengthening the prob- :
lematic areas of the diamond precision truing | FFT T Z000kY T SEulA=CZESD 1
tool. Since the CVD diamond inserts with dimen- | [F— WD=65mm _ Mag=20.00KX
sions of 0.8 0.8 1.5mm are obtained from a Fig. 6. General view of the boundaries of three CVD grains
Chinese manufacturer, the surface of the inserts | on the initial surface
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Fig. 7. Working surface of the diamond truing roller in a
plan view: the middle part with CVD-diamonds and the two
outer sections with HPHT-diamonds (grains of powder
AC200T 400/315 evenly distributed) are depressed, as the
baseline

is analyzed using an electron microscope for more
informed application. The samples are examined
by scanning electron microscopy (SEM) at dif-
ferent magnifications on the ZEISS EVO 50XV P
scanning electron microscope, equipped with an
energy-dispersive X-ray spectroscopy (EDX) ana-
lyzer INCA450, featuring the INCAPentaFETx3
detector and the HKL CHANNEL-5 system for
electron backscatter diffraction (EBSD) from
OXFORD Instruments (scanning electron mic-
roscopy and microanalysis, CEMMA), with ad-
ditional use of the Everhart-Thornley secondary
electron detector and a highly sensitive 4-quad-

Table 1. Elemental Composition of the Studied Surfaces

Elemental composition, % wt.

Surface
Carbon (C) | Oxygen (O) | Aluminum (Al)
Original (Fig. 5, a) 84.79 12.13 3.08
Polished (Fig. 5, b) 97.63 — 2.37
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rant phase CZ BSD detector at different magnifi-

cations. Two surfaces of one sample have been

analyzed: the original surface (Fig. 5, @) and the
ground surface (Fig. 5, ).

Based on the photographs of the CVD dia-
mond surfaces (see Fig. 5) and the data from the
table, the following conclusions can be made:

e On the original surface, a polycrystalline natu-
re is observed, and it is even possible to see cer-
tain grain boundaries that make up the poly-
crystal itself. This is especially noticeable at
higher magnifications (Fig. 6), where the boun-
daries of three CVD grains converge.

e The original surface of the CVD diamond shows
an increased amount of oxygen, which is ab-
sent on the ground surface. In other words, the
surface of the CVD diamond, due to its higher
defect density (see Fig. 5), is also impregnated
with oxygen. In the case of the ground surface,
a smoothed surface is observed (see Fig. 5, b),
with a complete absence of oxygen.

e It is also worth noting that polycrystalline
CVD diamonds contain a small amount of alu-
minum (within 2—3% by weight).

The study investigates the dimensional stabi-
lity of truing rollers made by electroplating using
CVD diamonds for the abrasive shaping proces-
ses of complex-shaped surfaces of products. Du-
ring the truing of abrasive wheels with traditio-
nal diamond tools, the dispersed abrasive mate-
rial actively washes away the bond in the areas
where synthetic monocrystalline diamonds are
embedded, causing them to fall out before utili-
zing their full potential. The elongated shape of
CVD inserts and the deeper embedding in the
bond are expected to stabilize their retention on
the working surface of the tool, especially in areas
of the working profile with large curvature, thus
increasing the service life of the truing tool. The
use of CVD inserts in a truing tool, where the wor-
king layer is formed using electroplating, minimi-
zes the need for further finishing of CVD inserts to
the corresponding working profile of the tool.

Tests for the durability of rollers with CVD
diamonds are conducted on a special stand based

ISSN 2409-9066. Sci. innov. 2025. 21(2)
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on the 3B151 cylindrical grinding machine, with
an autonomous drive for the truing roller, and by
truing abrasive wheels using a grinding scheme
with axial feed. To replicate the working conditions
of the diamond layer on the roller under plunge
dressing, the axial feed S is set to be equal to the
length L of the section protected with CVD inserts,
asper [12]. The speed of the abrasive wheel (29 m/s)
and the roller (14.6 m/s) matches the dressing
parameters used in production conditions. Abra-
sive wheels of dimensions @600 x 63 x 305, with
grades ranging from 25A F60J 7V (25M3) to
25A F60 N 7V (25CT1), are dressed with an axial
feed S=1.0mm/rev (U =18.3 mm/s and a depth
feed ¢, = 0.010 mm.

The testing is conducted according to the plan of
a one-factor experiment, with the variables being
the number of CVD inserts on the working sur-
face of the truing tool and the characteristics of
the abrasive wheel being dressed, including hard-
ness, structure number, and grain size.

To intensify the experiments, the laboratory
rollers are designed with two rows of CVD in-
serts along the circumference on the working sur-
face, positioned at the edges of the straight profile
(8 mm) of the tool, forming two corresponding
apexes with rounding radii R, and R, (Fig. 7). In
this case, each roller corresponds to two values of
the number of CVD inserts. The profile contains
adepressed (by 1 um) part that serves as the base
and does not contact the abrasive wheel during
the main operation, and therefore, is not subject
to wear. The linear wear (depression of the apex 8)
of the areas with CVD insert protection is mea-
sured relative to this base. Due to the discrete
nature of the working surface of the diamond
roller, linear wear is measured indirectly using a
laminated witness on a DIP-3 microscope with an
accuracy of £2 um. It is appropriate to record he
relative values to the initial R, and R, instead of
the absolute current values of R, and R,. The ab-
solute depression 8 and radii are measured during
the processing (scaling adjustments, etc.) of the
photographs (in electronic form) of the respec-
tive profiles made with the DIP-3 microscope.

ISSN 2409-9066. Sci. innov. 2025. 21(2)
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Fig. 8. Dependence of the apex relative rounding radius on
the number of CVD inserts: n =16 (upper curve 3-R-P —
approximation) and n = 32 (dashed line 3-L — input data
and 3-L-P — approximation) as a function of the volume of
dispersed abrasive material of the wheels (c. u.). Wheel ma-
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Fig. 9. Dependence of the relative blunting rate of the apex-
es (% of conventional unit of dispersed abrasive material) on
the number of CVD inserts at a fixed volume (6 conventional
units) of the specified material (dashed line — input data,
curve — approximation). Wheel material: 25AF4006V
(40CT1)

The relative rounding radii of the apexes are
presented as a function of the volume of dispersed
abrasive material from the wheels, with the vo-
lume measured in conventional units for clarity:
one conventional unit corresponds to the volume
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Table 2. Excerpt from the Summary Table of Apex Wear

Apex wear parameters

Plate | Volume of dispersed Photograph Left edge (with 6 inserts) Rights edge (no inserts)
witness | abrasive material of recorded inserts Photograph by microscope DIP-3 Photograph by microscope DIP-3
No.* | of wheel 40CT1, (c.u.) numbered (No.) Apex depression | Apex rounding | Apex depression | Apex rounding
3, um radius R, pm 5, um radius R, pm
0 0.50 62 149 70 168
Actual additional = -
opening under .
conditions of 5 um, _
counter-feed |
g No.6
97 234 82 199
3 3.37
Measured starting =
from No. 0 under
normal operating
conditions |
198 478 155 374
4 4.66 T

Measured starting
from No. 0 under
normal operating

conditions

17?; | 417 263 | 634

6 6.74
Measured starting
from No. 0 under
normal operating
conditions

212 512 303 732

* Plate witness refers to a metal plate that transfers the actual profile of the roller through the abrasive wheel trued by this
roller (a common practice for dimension control: the roller cuts the profile into the wheel, and the wheel transfers it onto the

metal plate; explanation provided above).
** The inserts are assigned individual identification numbers to track the evolution of their wear.
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Fig. 11. Dependence of the apex relative rounding radius on the volume of dispersed abrasive material of the wheels (in con-

ventional units). The number of CVD inserts n = 6, wheel material P (CT2). Grain sizes: 1 — 25 (middle dashed line 2S-R);
2 — 40 (upper dashed line 1—1L—2). For comparison, material 25AF60L7V (25CM2) corresponds to the lower dashed line

2—-L in the graph

of one linear millimeter of a @600 wheel. For this
purpose, primary data have been analyzed and
processed, including photographs of CVD inserts
on the working surface of the truing rollers at
various wear stages. Summary tables of apex wear
have been constructed, with a typical example
shown below (Table 2).

The processing of experimental data has de-
monstrated that the use of CVD inserts in highly
loaded areas of the truing tool significantly enhan-
ces the dimensional stability of the working pro-
file and that the wear of CVD diamonds, like that
of HPHT crystals, under conditions of truing
abrasive wheels with a ceramic bond, exhibits the
characteristics of abrasive wear.

An analysis of the relationships between the
dimensional stability of the working profile and
the design parameters of the roller and abrasive
wheel is presented below.

First, the relative (dimensionless) values of the
radii as a function of the volume of dispersed ab-
rasive material from the trued wheels exhibit an
S-shaped graph (Figs. 8 and 10). Second, the re-
lative values of the radii as a function of the num-
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Fig. 12. CVD-diamond roller during the truing of a grinding
wheel

ber of CVD inserts at a fixed volume (6 a.u.) of
dispersed abrasive material from the trued wheels
display a decreasing trend (Fig. 9).

Third, the comparative graphs (Fig. 10) of the
changes in relative radii corresponding to diffe-
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rent hardness levels of abrasive wheels (under
identical conditions) indicate that an increase
in wheel hardness by one grade increases the ra-
te of linear wear (or the growth of the relative
rounding radius of the apex, as in our case) by
(1.47 —1.22)/4=6.25% 1072, or 6.25% per unit.

Fourth, the comparative graphs (Fig. 11) of the
changes in conditional radii corresponding to dif-
ferent grain sizes of abrasive wheels (under iden-
tical conditions) demonstrate that an increase in
the grain size by a grade increases the growth rate
of the relative rounding radius of the apex by
(2.23 —1.47)/2 =38 x 1072, or 38% per unit.

For industrial trials of the truing tool with
CVD diamonds, samples of truing rollers with a
diameter of 150 mm are designed and manufac-
tured for the truing of gear-grinding wheels. The
truing roller contains 180 CVD diamond crystals
measuring 0.8 x 0.8 x 1.50.8 mm (0.01 carats), ar-
ranged on both sides of the roller with 90 crystals
per side, spaced at four-degree intervals (Fig. 12).

Thus, on the basis of the pilot production site
at the Bakul Institute for Superhard Materials of
the NAS of Ukraine, a batch of truing rollers with
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HIJIBUIITEHHSA 3HOCOCTIMKOCTI CKJIATHOITPODIIbHUX AITHOK ATTIMA3HO-TAJTbBBAHIYHOTO ITIAPY
[MTPABJIAYOTO IHCTPYMEHTY KOMBIHYBAHHAM CVD- TA HPHT-AJIMA3IB

Beryn. Ha mamnHoOy [iBHUX HIATPUEMCTBAX YKPAIHU JJIs IIPABKU CyYacHUX aOpasMBHUX KPYTiB (1pu HLTi(DyBaHHI 0OBEp-
XOHb 00€epTaHHsI CKJIa/HOhACOHHUX BUPOOIB) HUHI MOYMHAIOTH 3aCTOCOBYBaTH iMIIOPTHI 1ipasJisiui posinku 3 CV D-animazamu.
CVD (Chemical Vapour Deposition) — oxta 3 HOBUX TEXHOJIOTTH JTaBOPATOPHOTO OTPUMAHHSI aIMa3HUX TPOAYKTIB IIJIAXOM
XiMIYHOTO OCa/IPKeHHS 3 TapOBOi (asu.

IIpo6aemaTuka. Y 1poiieci IpaBKu abpasuBHUX KPYTiB TPaAUIIHHAM aIMAa3HUM [PABJISTIUM iHCTPYMEHTOM AUCIEPrOBAHIN
abpasuBHUI MaTepial aKTUBHO BUMKBAE 3B’SI3KY B MIiCIISIX 3aK/IalaHHsI CAHTETUUHUX MOHOKPUCTAIIYHUX aJIMa3iB i OcTaHHI BU-
[a/Iat0Th, He BUKOPUCTABIIN CBiii pecypc. Butsiruyra hopma CVD-anmaszis i Glibiin rinbuHe 3aK/ajaHHs y 3813111 TIOBUHHO
crabinizyBaTi yTpuMaHHs iX Ha poOouiii MoBepXHi iHCTPYMEHTY, 301LIbIIYIOUN TAKUM YHHOM PECYPC MPABISTIOrO iIHCTPYMEHTY.

Mera. @opMyBaHHs aIMa3HO-abPa3UBHOTO IAPY IHCTPYMEHTY METOOM Ia/lbBAHOILIACTHKY Y€PE3 3aCTOCYBAHHSI CYMilIli
CVD- ta HPHT-anmmasziB i migBuIieHHs: 3HOCOCTIMKOCTI CKIaIHOTPOMINTBHUX AiISTHOK TTPABJISIOTO iHCTPYMEHTY.

Marepiamm it Mmeroau. Bukopucrano 3epra asmasnux rmoponikis 3 CVD- ta HPHT-anmaszis. Enementnuit ckiazn gomi-
TITOK 1 BKJTIOUEHbB Y MTOPOITKAaX BU3HAYAJIN 32 JIOTIOMOTOI0 PACTPOBOTO €JIeKTPOHHOTO Mikpockotmy «BS-340» Ta eneprommctep-
CiitHOTO aHaI3aTOpa PEHTIeHIBChKUX CIeKTPiB «Link-860».

Pesyssratu. O6po6Ka eKCIiepUMEHTAIbHIX JaHUX 3aCBifumia, 1o 3actocyBantss CVD-BCTaBOK Y HABAHTAKEHUX JILISTHKAX
IPaBJIAYOrO IHCTPYMEHTA CYTTEBO MiZABUIIYE PO3MIPHY CTIlKicTh pobouoro mpodiso. Busnaueno, mo sHonrysarns CVD-anmMasis,
sk i kpucrtanis HPHT, B ymoBax npaBku abpasMBHUX KPYTiB Ha KepaMidHill 3851311, Ma€ XapakTep aGpasMBHOIO 3HOILYBAHHSI.

BucHoBku. 3acTtocyBaHHSA B iHCTPYMEHTI TaKUX CIPSIMOBAHO TOJITIIEHUX CKIATHOMPOMIIBHUX [iSTHOK CYMITIIIIIO
CVD- ta HPHT-anma3iB 103B0sA€E MiABUIINTH ePEKTUBHICTH pOOOTH aJIMa3HOTO TIPABJISTIOTO IHCTPYMEHTY.

Knouosi crosa: npenmsiitnuii npasisgunii incrpyment, nutinopomku CVD- ta HPHT-anmasis, anmasHo-TaibBaHivHM
ap, aJIMa3Huii TPABJISTYME IHCTPYMEHT, 3HOCOCTIUKICTh CKIATHONPOMITBHUX [iJISTHOK.
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