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Buabl u UHCTPYMEHTbI

npOMbll.uneHHoﬁ NOJIUTUKH

0.C.Cyxapes

PaccmatpumBatoTcst BUAbI NPOMbILLIEHHOW NOAUTUKN

N MHCTPYMEHTbI ee peanu3aunu. AKLeHT CAenaH Ha NpoBeAeHUn
TEXHONOTMYeCcKoro 06HOBEHUsA U TUNU3aUUN BUAOB

MOAUTUKM N0 0OBEKTY M MO MeTofam NPOBeAeHNs, a TaKKe Mo
TEXHONOTNYECKUM yKnafgam. NpeactaBneH MeTos nsmepeHus
YPOBHS MHAYCTpUanM3aymun/aenHaycTpmanmsanmm 3KOHOMUKU.
[laHbl NpefnoXeHNsA N0 NPOBeLEHNI0 MPOMbILAEHHOW NOAUTUKN
Aans Poccum ¢ nepeyncneHnem BO3MOXHbBIX MEPONPUATUNA.
KnioueBble cnoBa: NnpombilLieHHAA NONNTUKA,
MHAYCTpManusaumsa, AevHAyCcTpuanm3auuns, TexHonornyeckoe
pa3BuTUe, TEXHONOTMYECKUI flyanu3M, KOHKYPEHTHble cTpaTerum
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Problems and Solutions

Types and Instruments of Industrial Policy:
Competitive Strategies
0.S.Sukharev

The paper examines the types of industrial policy and the
instruments for its implementation. The emphasis is on the
implementation of technological renewal and typologies of
policy types by object and by methods of implementation,

as well as by technological structures. A method for measuring
the industrialization/deindustrialization level of the economy
is presented. Proposals for industrial policy implementation
for Russia are given with a list of possible measures.

Keywords: industrial policy, industrialization,
deindustrialization, technological development, technological
dualism, competitive strategies
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TexHonoruu o6paboTku martepuanos

XonoaHoe cbopMOBaHl/le B WITamne

C BpauweHuem nyaHCoHa BbICOKOMJIOTHbIX AUCKOB
U3 NOPOLUKOB Ha JKene3HoW OCHOBe
A-M.Imutpues, H.B. Kopoboga

PaccmoTpeHa 06n1acTb NpUMeHeHuUs AeTanei, U3roToBAeHHbIX

13 NOPOLIKOBbIX cTanen. lokasaHo, 4To NernposaHune
¥e/e3HbIX NOPOLWKOB ANA NPeBpalyeHNa Ux Npu cnekaHnm

B CTanu LuenecoobpasHo ToNbKO Npu 06ecneyeHnmn BbICOKOM
NAOTHOCTM (hOPMYyeMbIX MOPOLUKOBBIX AeTanei. OnucaHbl
nccnefoBaHns, NpoBefeHHble Ha CneynanbHO CO3LaHHOM
wramne, no yBenAnYeHnto NIOTHOCTM OPMYEMbIX MOPOLIKOBbIX
AMCKOB C NOMOLLbIO NOBOPOTA NyaHCOHA WTamna v co3aaHuna
CABUTOB BHYTPU NMOPOLIKOBOW 3aroTOBKM.

KnioyeBble cnoBa: fetann TMna ANCKOB, 3aroTOBKU
NOPOLLUKOBbIE, MOBbILLEHWE NNOTHOCTU, YNJIOTHEHWE CO CABUTAMM,
WTaMnbl C HECAMOTOPMO3ALLel BUHTOBO Napoii

MeTtoauKa uccnesoBaHus npouecca CMATUA
MUKPOBbICTYNOB HA KOHTAKTHbIX NOBEPXHOCTAX
M KNHETUKU KOHTAKTHOro B3aUMOAEMNCTBUA
MexXxay pa3HopoaHbIMU MaTepuanamu
B.B.A6bpamos, 10.1. PakyHoB

Pa3pabotaHa MeToaMKa UCCNEL0BaHUA KOHTAKTHOTO
B3aUMOAENCTBUA MEXAY Pa3HOPOLHbIMM MaTepuanamu npu
TepmogedopmaLoOHHOM BO34eNCTBUM BO BpeMeHU. [1oCTpoeHbl
KMHeTMYeCcKue KpuBble 06pa3oBaHMa KOHTAKTa, N1acTu4ecKoi
Aedopmaumnm MUKPOBLICTYNOB, BbICOTHI MUKPOBbICTYMOB,
M3MEHEHNA KOHTAKTHbIX HaNpsXeHNn Ha MUKPOBLICTYNax,
M3MEHEeHNA MeXaHUYeCKUX CBOVMCTB Ha NOBEPXHOCTM

1 ry6rHe NPUKOHTAKTHOrO 06bemMa MUKPOBLICTYNOB

OT KOMHaTHbIX JO NpeAnNaBuUbHbIX TEMNepaTyp U nHTepBane
AaBJeHWI [0 W Nocne NoporoBbiX 3HayeHui. PaccmoTpeH
XapaKTep CMATUA U KMHETUKA KOHTaKTHOrO B3aUMOAENCTBUA
MeX/Ay pa3HOPOAHbIMMN MaTepuanamu ¢ Pe3Ko pasnnyHom
COMPOTUBAAEMOCTbIO NNACTUYECKON fedopmaunm U NpUpoaon
XMMUYECKON CBA3M Npu TepmoaedopmMaLMOHHOM BO3AENCTBUM.

Cnucok peknamoparene
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Materials Processing

Cold Forming in a Die With Punch Rotation of
High-Density Discs Made of iron-Based Powders
A.M.Dmitriev, N.V.Korobova

The scope of application of parts made of powder steels is
considered. It is shown that alloying iron powders to convert
them during sintering into steel is advisable only if the high
density of the molded powder parts is ensured. The research
conducted on a specially created die to increase density of
molded powder discs by turning the die punch and making
shifts inside the powder blank is described.

Keywords: disc-type parts, powder blanks, density increase,
shear seal, stamps with a non-self-braking screw pair

Technique for Studying the Process of
Commissioning Microprojections on Contact
Surfaces and the Kinetics of Contact Interaction
Between Heterogeneous Materials

V.V. Abramov, Yu. P.Rakunov

A technique has been developed for studying contact
interaction between dissimilar materials under thermal
deformation effects over time. Kinetic curves of contact
formation, plastic deformation of microprotrusions,

height of microprotrusions, changes in contact stresses

on microprotrusions, changes in mechanical properties

on the surface and depth of the near-contact volume of
microprotrusions from room to pre-melting temperatures
and a pressure range before and after threshold values were
constructed. The nature of crushing and kinetics of contact
interaction between dissimilar materials with sharply
different resistance to plastic deformation and the nature of
the chemical bond under thermal deformation are considered.

[TPOMBILUAEHHBIA CAMOH ..ottt et 61
PO60TOTEXHMKA W MCKYCCTBEHHbBIA MHTENNEKT ... ... oo 7
Ceapka/Welding ... ... ... ... . 68
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CTaHKOMaLWCTPORA ... oo 1-2 06N0XKKa, 3
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LR 77
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KnioyeBble coBa: METOMKA UCCNEA0BAHNA, KOHTAKTHOE
B3aWMOAeCTBIE, XapaKTep CMATUA MUKPOBBICTYNOB, KUHETUKA,
LeCTBUTENbHBIA U GU3NYECKUI KOHTAKT, NnacTuyeckas
aedopmaums, candup, MUKpOHanpsKeHus 2-ro poaa,
BbIrNaXuWBaHWe, CXBaTbiBaHUe

O6ecneyeHue KayecTBa abpasuBHoi 06paboOTKM
AeTanein npubOPHbIX NOAWUNHUKOB NpU
Hapy>XHOM Bpe3HoM Wwnnc¢oBaHUU HA OCHOBE
BbIOOpa ONTUMANbHbIX PEXXUMOB pe3aHus

B. A Ky3Heuos, B.B. Tpery6os, A.B.[0n060KOB,

A 0. TTpoKonbeB

BbinonHeH aHanu3 3aBUCUMoCTen napameTpos LWepoXxoBaTocCTu,
OTKNIOHEHUA OT KPYIrNoCTU U BOTHUCTOCTU OT PeX1mMoB
06paboTKM A1 HAPYKHOMO BPE3HOTO WAN(OBAHUS 3aroTOBOK
13 cnnasos 110X18M-LLJ, 95X18-LU, 40XHIO-BW. YcTaHoBnEHO,
4YTO pa3BUTUE HaNnpaBNeHNA NOBbILLEHNA KavyeCTBa ueTaneVl
np|/|60pr|x NOAWNNHNKOB 3a CYHET ONTUMKU3AUNN PEXNMOB
abpa3nBHoin 06paboTKM TpebyeT NpoBefeHUA fanbHeNWNX
VICCJ'Ie,D,OBaHVIVI. npe,ﬂ,ﬂO)KEHbl TeXHONorn4yeckne pekomeHgaumm
no obecreyeHunio Kayectsa abpasnBHON 06PaBOTKM HAPYKHON
NOBEPXHOCTU KOonewy r|p|/|6opr|x noaWNNHNKOB.

KntoyeBble cnoBa: abpasmsHas o6paboTka, BpesHoe
wnnudoBaHue, CKOPOCTb WANGDOBAHUA, BEIMYMHA NOAAYM,
ry6uHa winhoBaHWA, OTKNOHEHME OT KPYrNOCTU, BOIHUCTOCTb,
WepOoXoBaToCTh, NPUBOPHbLIE MOAWMNHUKY

MHCprMEHT N UHCTPYMEHTaJibHbl€ CUCTEMbI

U3Hoc BbicOKo3HTponuitHoro (HEC)
uoHHo-nnasmenHoro (AlCrZrTiTa)N nokpbiTua
npyu BbICOKOCKOPOCTHOM CYXOM pe3aHuu

A V. Kosanes, E.l1. KoHosanos, B. O. Baxpyules,

.01 BanHwrenH, C A [IMUTPUEBCKII

ﬂpOBeD,EHbI JKCNEePUMEHTbI NO CYXOMY BbICOKOCKOPOCTHOMY
pe3aHuto pe)KyLueVl NnNacTuHbI C BbICOK03HTpOﬂVIVIHbIM MOHHO-
nnasmMeHHbIM NOKpbITuem Ha ocHose (AICrZrTiTa)N TonwmHom
nopagka 3,0 MKkm (Ha cTaguu NpupaboTKM ANUTENBHOCTLIO
130 M 1 nocse pe3aHus B TedeHne 260 m). MokasaHo, 4To

Keywords: research methodology, contact interaction,
character of microprotrusion collapse, kinetics, actual and
physical contact, plastic deformation, sapphire, microstresses
of the 2" type, smoothing, setting

Ensuring the Quality of Abrasive Processing

of Instrument Bearing Parts During Plunge
Grinding Based on the Selection of Optimal
Cutting Modes

V.A.Kuznetsov, V.V. Tregubov, A.V.Golobokov,
A.Yu.Prokopyev

The analysis of dependences of roughness parameters,
deviation from circularity and waviness on machining modes
for external plunge grinding of billets from 110H18M-SHD,
95H18-SH, 40HNUU-VI alloys is carried out. It has been
established that the development of the direction of improving
the instrument bearing parts quality by optimising the modes
of abrasive blasting requires further research. Technological
recommendations for quality assurance of abrasive machining
of the outer surface of instrument bearing rings are proposed.

Keywords: abrasive treatment, mortise grinding, grinding
speed, feed amount, grinding depth, out of roundness,
undulation, roughness

Tools and Tool Systems

Wear of High Entropy (HEC)

lon-Plasma (AICrZrTiTa)N Coating

Under High-Speed Dry Cutting

A 1. Kovalev, E.P Konovalov, V.0.Vakhrushev,
D.L.Weinstein, S.A. Dmitrievsky

Experiments on dry high-speed cutting of a cutting plate with
a high-entropy ion-plasma coating based on (AlCrZrTiTa)N with
a thickness of about 3.0 pm have been carried out (It was
performed during the 130 m run-in phase and after cutting for
260 m). It is shown that tribological adaptation of the coating
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Tpubonornyeckas aaantalyua NOKPbITUA U3 BbICOKOIHTPONUINHOTO
HUTPUAA C aMOPhHO-HAHOKPUCTANINYECKOW CTPYKTYPOM

B YCNOBUAX BbICOKOCKOPOCTHOMO CYXOr0 pe3aHus aBnsercs
HepaBHOBECHBIM NPOLECCOM U BKIOYaEeT B cebs YacTuyHoe
OKMCNeHne GparMeHTOB HUTPUAA U AMHAMUYECKOe
KOHKYpeHTHOEe 06pa3zoBaHmne 3alNUTHbIX NAEHOK TPUOOOKCMAOB

c TepmobapbepHbIMU U aHTUDPUKLUMOHHBIMI CBOCTBAMM

C CaMbIX HaYaNbHbIX CTAAMIA pe3aHus.

KntoyeBble c10Ba: BbICOKOIHTPOMMUIIHOE HUTPUAHOE NOKPBITUE,
BbICOKOCKOPOCTHOE CyX0e pe3aHue, TpMbooKUCeHNe,
pamaHOBCKasa CMeKTpoKonusa, oxe-mukpockonua, HREELFS

Cucrtembl aBTOMaTU4eCcKoro WHCTPYMEHTAJIbHOIO
obecneyeHus ll,l/lq)pOBOFO npoun3BoacTBa

A P Macnos

MpescTaBneHbl raBHble BUAbI MHPOPMALMOHHOTO
obecneyerus undposoro nponssogcrea (LM) no

UHCTpyMeHTy, obecneunsatowue addextusHyto padoty L.
PaccmoTpeHbl nepeyeHb 3a4ay CUCTEMbl UHCTPYMEHTANLHOTO
obecneyeHus, a TaKKe CTPYKTypHas cxema hyHKLMUA CUCTEMbI
MHCTPYMeHTanbHOro obecnedyeHus. Takxke npecraBieH
anropuTM aHanoroBoro Metofa Bbibopa UHCTPYMEHTa.
060CHOBaHa BaXXHOCTb 06LEro A3blKa A1 MEXCUCTEMHBIX
KOMMYHMKaLMii Ha 6a3e mexayHapoaHoro ctaHaapra ISO 13399.
KntoueBble cnoBa: uuhpoBoe npon3BoACTBO, TEXHONOIMYECKas
cuctema, MHOpPMaLMOHHas Moaenb, C1UcTeMa
WHCTPYMEHTaNbHOTO obecneyeHus

Keuc-ucropus

CtraHkoMawCTpoit
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from high-entropy nitride with amorphous-nanocrystalline
structure under conditions of high-speed dry cutting is a non-
equilibrium process and includes partial oxidation of nitride
fragments and dynamic competitive formation of protective
films of triboxides with thermal barrier and antifriction
properties from the very initial stages of cutting.

Keywords: high-entropy nitride coating, high-speed dry cutting,
tribo-oxidation, Raman spectroscopy, Auger microscopy,
HREELFS

Automated Tooling Systems for Digital
Production

A R Maslov

The main types of information support of digital production
(DP) by tool, which ensure the effective operation of DP, are
presented. The list of tasks of the tool support system is
considered, as well as the structure diagram of the functions
of the tool support system. The algorithm of the analogue
method of tool selection is also presented. The importance of
a common language for inter-system communications on the
basis of the international standard ISO 13399 is substantiated.
Keywords: digital production, technological system,
information model, tooling system

Case Story
StankoMashStroy

Spetsinstrument
StankoArtel

Lipetsk Machine Tool Plant
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