MIHICTEPCTBO OCBITHU I HAYKHU YKPAIHU
YKPATHCHKWH JIEPYKABHUM YHIBEPCUTET 3AJII3BHUYHOI'O TPAHCIIOPTY
THCTUTYT ®LIOCO®II im. I'. CKOBOPOIHU HAH YKPATHA
HAIIIOHAJIBHUM NEJATOT'TYHUMA YHIBEPCUTET im. M. IPATOMAHOBA

KHWIBChbKHN HAIIIOHAJIBHUM YHIBEPCUTET
«KHIBCBKUM MOJITEXHIYHUM IHCTUTYT» im. I. CIKOPCHKOT' O

2 o
%"g?"- cll‘l_“‘“oﬁé‘

"‘l'l'llllll

JIIOJIMHA, CYCHLIBCTBO,
KOMYHIKATUBHI TEXHOJOTT{

MATEPIAJIM XI MI?KHAPOJTHOI HAYKOBO-IIPAKTUYHOI KOH®EPEHIIII
«JIIOJIUHA, CYCILIbCTBO, KOMYHIKATUBHI TEXHOJIOT Ti»

REPORTS OF THE XI INTERNATIONAL SCIENTIFIC-PRACTICAL
CONFERENCE “A PERSON, A SOCIETY, COMMUNICATIVE TECHNOLOGIES”

M. XapkiB, 2627 :xoBTHs 2023 p.

XapkiB
2023



YJIK 740+656+338
BbK 87

JI193

T'onoeni peoaxkmopu:

Ilanuenko C.B. — OKTOp TEXHIYHUX HAYK, Ipodecop, akaaeMik TpaHCcropTHOI
akazieMii YKpaiHu, peKTop YKpaiHCBKOI'O JEpP>KaBHOI'O YHIBEPCUTETY 3aJlI3HUYHOTO
TPaHCIIOPTY

Anopywenko B.I1. — noxtop pinocodcbkux HayK, Ipodecop, WICH-KOPECTIOHACHT
HAH Vkpainu, akagemik HarioHanbHOI akamemii TEIaroriyHuX HAyK YKpaiHW,
3aCITy>KEHHUI J11s14 HayKd 1 TEXHIKH YKpaiHH, pekrop HarloHalbHOTrO meaaroriyHoro
yHiBepcuteTy iM. M. JlparomaHoBa

Peoakuitnina Konecia:

Abawmnixk B.O.  — 0-p ¢hinoc. nayx, npogecop

babenko A.0. — KaHO.mexH. HayK, 00YeHm

Benvw Bonvgpezanz— cabinimosanuii doxmop @inocoii, npogecop
Janin'au B. 0. — kano. ginoc. nayx, doyenm

/yoin O.A. — xano. mexu. HayK, OOyeHm

3miii C.O. — xano. mexu. HayK, OOYeHm

Kazpamanan A.O. — kano. mexu. Hayx, 0oyenm

Konecnixk K. E.  —xano. icm. nayx, ooyenm, akaoemix TAY
Kopocmenvoe €.M. — kano. mexw. HAyK, OOYeHm

Kpaseuv A. M.  — kano. mexu. nayx, ooyenm

Kyuenxko M. I0. — kano. mexH. HayK, 0OyeHm

Juceuko B.Il.  — xano. mexu. Hayk, Ooyenm

JIax B.B. — 0-p ¢hinoc. nayx, npoghecop

Hogikoe b. B. — 0-p @inoc. nayx, npoghecop

Ilaenoe B. I. — KaHo. inoc. nayx, 0oyenm

Ilanuenxo B. B. — xano. mexu. nayk,ooyenm

Conomnikoe I.B. — kano. exon.nayx, ooyenm

Cemenyosa O.B. — xano. exon.nayx, ooyenm

Toacmos 1. B. — Kano. Qinoc. Hayk, 0oyenm

Yemenko O. B.  — 0-p mexn. nayk, npoghecop, axaoemix TAY

3ameepoarcerno oo opyky Buenoro padoro Yrpaincvroeo deparcasrozo yHieepcumemy
3ani3HU4YH020 mpancnopmy (npomokoa Ne 6 io 11.12.2023 p.)

JIronunHa, CycHiabCTBO, KOMYHIKAaTUBHI TEXHOJOT1I: MaTtepianin X1 MikHap. HayK.-
npakT. KoHd. 26-27 xoBTH 2023p. Binm.3a Bumyck B.O. lanin’sH. — XapkiB :
Mauymin, 2023. — 242 c..

ISBN 978-617-8195-79-3

VIIK 740+656+338
Martepianu moJgaHo B aBTOPCHKIiM pefaxiii
ISBN 978-617-8195-79-3 © ABTOpChKHUH KOJEKTUB, 2023
© Mauymis, xya. opopmienns, 2023



GEVORKYAN E.S., Doctor of Technical Science, Professor
MOROZOVA O.M., PhD student
NERUBATSKYI V.P., PhD, Associate Professor
Ukrainian State University of Railway Transport
Kharkiv, Ukraine
DEVELOPMENT AND MODERN TRENDS OF CERAMIC CUTTING
TOOLS

Ceramic cutting tools have unique chemical and mechanical properties and could
provide enhanced metal removal rates, increased tool life and the ability to machine
hard materials. The advantages of using ceramic cutting tools are that hard materials
with complex shapes can be processed in a single step, and surface grinding quality
can be obtained by turning hard materials [1].

Toolingceramicsrequiredetailedstudyinordertoimprovepropertiessuchasfracture
strength, impact toughness, heat resistance, hardness and wear resistance. Significant
improvements in strength and impact toughness, and consequently in the overall
performance of ceramic tools, have been made possible by several approaches that
have been successfully applied. The sinter ability, microstructure, strength and impact
toughness of Al,O; ceramics were improved to some extent by the addition of Ti0,2
and MgO, while enhanced transformation was achieved by adding appropriate amounts
of partially or fully stabilized zirconium dioxide to the Al,O; powder. Addition of TiC
type carbide (5-15%) to Al,O3 powder imparts strength and thermal conductivity, and
reinforcement of oxide or nitride ceramics with SiC filamentous crystals, which
improve strength, impact toughness and tool life, leads to a significant increase in the
performance of tool ceramics [2].

One of the promising methods under experimentation is the hardening of Al,Os
ceramics by adding a suitable metal such as silver; by imparting thermal conductivity
and self-lubricating properties, this method is cost-effective.

It is known that determining the corrects interring technology is an important
step in the production of tool ceramics. Isostatic and hot isostatic pressing have been
successfully introduced into the molding process of ceramic tool systems. The
introduction of nitride ceramics (Si3N4) with the choice of optimal sintering
technology requires further research — this material is very strong, but prone to build-
up during steel processing. A promising and successful method of ceramic moulding
is the method of direct current transmission. Thus, in [3] it is reported about sintering
of WC nanoparticles by this method using a hot vacuum pressing device. During high-
temperature sintering under load the WC grain size increased insignificantly,
remaining mostly less than 1 pum. At the same time, there is practically no porosity in
the materials. That is why high values of flexural strength 6., = 720 MPa were

obtained. In this case, a high value of fracture toughness K., which is important for
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cutting tool ceramics, could also be expected with a high value of HRA. The increase
of fracture toughness of such material can be explained on the basis of the known model
of'increase of K in polycrystalline materials, namely by the joint action of two factors:
highly dispersed grains and low strength boundaries both between grains below 1 um
and between coarser ones.

To conclude, the main wear mechanisms of ceramic cutting tools are abrasion,
adhesion, diffusion, plastic deformation and fracture. Improving the performance of
ceramic tools can be achieved by adding ZrO,, TiO,, MgO and TiC to the Al,O3
composition and reinforcing oxide or nitride ceramics with SiC filamentous crystals.
The choice of the optimal sintering technique is an important step in the moulding of
ceramic cutting tools. The sintering of WC-based ceramics by direct current
transmition using a hot vacuum pressing device allowed to obtain high-density
products with high physical and mechanical properties.
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OYHJIAMEHTAJIBHE 3HAYEHHSA OIIHKU PU3UKIB JJI5
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HeOe3MNeKH I 30poB’ s parliBHUKIB. OHUM 3 HalBaXKJIMBIIINX aACIIEKTIB HAYKOBUX
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