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2.5.4. POBOTbI, MEXATPOHWKA 1 POBOTOTEXHNUYECKNE CUCTEMBI

Hayunas cmamos
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VIK 004.896 Vestnik MSUT “Stankin”. 2025. No. 1 (72). P. 8-15.

M. A. Lllepeyxces', I. Y*, B. B. Cepeopennuiii*

' ®I'BOY BO «MI'TY «CTAHKHH»; 2 MI'TY um. H.D. baymana
B ABTOp 715l KOPPECTIOHAEHIINH

BOMPOChbI PA3PABOTKN KOJINIABOPATUBHON POEOTOTEXHUYECKOHU
AYENKU ONns CEOPOYHOI 0 NPOU3BOACTBA

AHHOTALMSA

ITpu pa3paboTke KoTab0paTHBHBIX POOOTOTEXHUYECKUX SYEEK HEOOXOAMMO YUUTBIBAT LIEJIbIN PSiJ] BOIPOCOB.
Lenpto naHHOM pabOTHI ABISETCS pa3pad0TKa TEXHHYECKOTO PEIICHUs Uil KOJTaOOpaTUBHOM TPOU3BO/I-
CTBEHHOH SUEHKH, MpeAHa3HaYeHHOH AJs1 COOPKHU BHIBOAHBIX KOMIIOHEHTOB IEUATHBIX IIJIAT B OTBEPCTHSI.
JIn1st MOCTYDKEHUSI TAaHHOM LIeNN TPEUI0KEH METO]I, BKIFOYAIOIINH JEKOMITO3HILIUIO W paclpeeeHue 3a1ad
B COOTBETCTBUH C BO3MOKHOCTSIMH YeJIOBEKA M POOOTa, a TAKXKE MCIIOJIb30BAHNUE OHTOJIOTHYECKOM 0a3bl 3HAHHI
JUTSL TTHAMHYIECKOTO pacrpeieNieHus 3aa4. TakKe pacCMOTPEHBI BOIIPOCHI IPOSKTHPOBAHUS M MHTETPAIIN
CUCTEMbI TEXHUYECKOTO 3pEHUS], CIOCOOHOW pacrio3HaBaTh YeJIOBEKa U BHIBOJHBIC KOMIIOHEHTHI.

B pamkax paOoThbl pecTaBiIeHa apXUTEKTYPa CUCTEMBbI YIIPABJICHHUS COTPYJAHUYECTBOM YeJIOBEKa U poOOTa,
KOoTOpasi ObLIa MpPOTECTHpOBaHa B cuMylsinnoHHO# cpeae CoppeliaSim. [Ipouecc BeimonHeHUs 3a1a4
noATBepaui 3P GEKTHBHOCTD PEIOKEHHBIX METOIOB M TEXHOJIOTHH, a TAKKe TPOIEMOHCTPUPOBAI TOTEH-
[MaJ MPUMEHEHUsI TaHHOM CHCTEMBI YIIPaBIeHHUS B chepe MPOMBIIUICHHOTO ITPOU3BO/ICTBA.

KuaroueBbie ciioBa: COTpYAHHYCCTBO YEIOBEKA U POOOTA, CHCTEMa YIIPABICHUS, PACIIPE/ICIICHHE 3a/1a4,
OHTOJIOTHSI, CHCTEMAa TEXHUYCCKOTO 3PCHHUSL.

Jas uurupoBanus: [lepeyxxer M.A., ¥V I, Cepebpennsbiii B. B. Borpock! pa3paboTku kouiabopaTuBHON
POOOTOTEXHUUECKOM stueliku i cOopounoro npousBojcTia // Becthuk MI'TY «Crankun». — 2025, —
Ne 1(72).-C. 8-15.

M.A. Shereuzhev', G. Wu?, V.V. Serebrenny’

' MSUT “STANKIN”; 2Bauman Moscow State Technical University
® Corresponding author

ISSUES OF DEVELOPING A ROBOTIC CELL FOR ASSEMBLY PRODUCTION

Abstract

There is a number of issues to consider when developing collaborative robotic cells. The goal of this work is to
develop a technical solution for a collaborative production cell designed for assembling through-hole compo-
nents of printed circuit boards into their respective holes. To achieve this goal, a method has been proposed
that includes task decomposition and allocation based on the capabilities of humans and robots, as well as
the use of an ontological knowledge base for dynamic task allocation. Additionally, the design and integra-
tion of a vision system capable of recognizing humans and through-hole components have been examined.
This work presents the architecture of a human-robot collaboration control system, which was tested in the
CoppeliaSim simulation environment. The task execution process confirmed the effectiveness of the proposed
methods and technologies, as well as demonstrated the potential for applying this control system in industrial
production.

Keywords: human-robot collaboration, control system, task allocation, ontology, vision system.

For citation: Shereuzhev M.A., G. Wu, Serebrenny V.V. Issues of developing a robotic cell for assembly
production. Vestnik MSUT “Stankin”. 2025. No 1 (72). P. 8-15. (In Russian)
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A.HO. Ionueanos™, IO. /ladyn

OI'BOY BO «MI'TY « CTAHKHWH»
™ ABTOp 1/ KOPPECTIOHAEHIMN

METOAMKA ONMPEAENEHUA KOOPOAUHAT CBAPOYHbIX CTbIKOB
B CUCTEME TEXHUYECKOIO 3PEHUSA POBOTA [N AYTOBOW CBAPKU

AHHOTAUUSA

CBapka — 3TO TEXHOJIOTMUECKHI IPOLIECC CO3/IaHNS HEPA3bEMHBIX COSAMHEHH ITyTEM CO3/1aHNs MEKaTOMHbIX
CBsI3€eil MEXK/1y KOMIIOHEHTaMH [IPY UX HarPeBaHUU, IITACTHYECKOM J1e()OPMUPOBAHUH MIIM KOMOMHALIMH 3TUX
IByX (hakropoB. CBapka sIBISI€TCS Pa3HOBUIHOCTHIO COOPOYHOM OIepariuy 1 Mo3BOJIseT CO3aBaTh HEPa3b-
&émHbIe coenrHeHuss. OHa MOJyYHIIa MUPOKOE pacpoCTpaHeHue Oiarojaps CBOei MpoCTOTe M BHICOKON
CKOPOCTH coefHeHus Aetaneid. CBapKa SBJIseTCS BBICOKOIIPOU3BOAUTEIILHBIM M SKOHOMHYECKH BBITOIHBIM
TEXHOJIOTHYECKHM MPOLIECCOM, KOTOPBIH UCIIOIB3YeTCsl BO MHOTHX 00JIacTsX MalmmmHOCTpoeHus. [Iporecc
CBapKy HEOOXOIMMO aBTOMATU3HPOBAaTh. ABTOMaTU3MPOBaHHASI CBAPKa — 9TO aBTOMATU3HMPOBAHHBIH MpoLEC,
BBITIOJTHSIEMBI € IOMOIIBIO CIIEIIHAIBHBIX POOOTOB U IPYTOro cBapovYHOro 0bopynoBanus. [Ipomecc cBapkw,
BBITIOJTHSIEMBIN C TIOMOIIBIO0 POOOTa — pOOOTH3NPOBAaHHAS CBapKa — UMEET PsII IPEHMYIIECTB, B TOM YHCIIE
BBICOKOE KaueCTBO TOTOBBIX M3/IEJIUH U BEICOKYIO POU3BOAUTEIBHOCTD ITPOH3BOJICTBA.

Kpome Toro, BaXHBIM IPEUMYIIECTBOM POOOTU3NPOBAHHON CBAPKH SIBISIETCS €€ TOUHOCTh. [lorpentHocTs
MMO3UIIMOHUPOBAHUS CBAPOUHON TOPEITKH COBPEMEHHBIX poO0TOB miis cBapku coctasisieT 0,03—0,05 mm,
YTO JIOCTATOYHO JJIsl OOJBIIMHCTBA 3a1ad. TeM He MeHee, IPH jKECTKOM IporpaMMHUpoBaHuU podora (0e3
a/IaNTalyy) TTOTPEITHOCTh MTO3UIOHNPOBAHUS MOXKET nocTrath 0,5 MM 1 6ornee. J{jist yMEHBIIEHUS TOTpeI-
HOCTH HEOOXOJMMO HCIIOJIb30BaTh METO/IbI KOPPEKIINH CBAPOUHOM TPACKTOPHUH, OCHOBAaHHBIE HA U3MEPEHHU
KOOPJIMHAT CBAPOYHOTO CTHIKA C IOMOIIBIO cUcTeMbl TexHnueckoro 3peHust (CT3). Koppekiust Tpaekropun
MIO3BOJIUT 00ECIIEUUTh Ka9€CTBO CBAPHOTO U3IEIIHSI, HO TIPH TOM MOXKET CHH3UTCSI CKOPOCTH CBapKH. [1oaToMy,
JuLs oOecTieueHust TpeOdyeMoi TOUHOCTH CBapKH M COXPaHEHHs IPHEMIIEMO CKOPOCTH, TpedyeTcst pa3padoTka
3 )EKTHBHBIX METOIOB OIPE/IeNICHUs] KOOPIUHAT CTHIKOB CBAPHBIX COSTUHEHHH C TIOMOIIBIO TEXHUUECKOTO
3pEeHUsI B COCTaBe poOoTa ISl TyrOBOM CBAPKH.

KiroueBble ci10Ba: CHCTEMa TEXHUYESCKOTO 3PCHUsI, [yTroBasi CBapKa, poOOT, CTHIK.

Jst nuruposanus: Ionusanos A.1O., laGyn FO. Meroauka onpezeneHus KOOpAUHAT CBAPOUHBIX CTHIKOB
B CUCTEME TEXHHYECKOIr0 3peHust podora i gyrosoil cBapku // Bectnuk MI'TY «Crankun». — 2025. —
Ne 1(72).-C. 16-25.
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2.5.4. POBOTbIl, MEXATPOHWNKA N POBOTOTEXHUYECKUE CUCTEMbI

A.Yu. Polivanov %, Yu. Daboul

MSUT “STANKIN”
™ Corresponding author

A METHOD OF DETERMINING THE COORDINATES OF WELDING JOINTS
IN THE ROBOT’S TECHNICAL VISION SYSTEM FOR ARC WELDING

Abstract

Welding is a technological process of creating permanent joints by creating interatomic bonds between
components when they are heated, plastic deformed, or a combination of these two factors. Welding is a type
of'assembly operation; it allows you to create permanent joints. It has become widespread due to its simplicity
and high speed of connecting parts. Welding is a high-performance and cost-effective technological process
that is used in many areas of mechanical engineering. The welding process must be automated. Automated
welding is a fully automated process performed with the help of special robots and other welding equipment.
Robot welding has a number of advantages, including high quality of finished products and high production
productivity. In addition, an important advantage of robotic welding is its accuracy. The positioning error of
the welding torch of modern welding robots is 0.03—0.05 mm, which is sufficient for most tasks. However,
with hard programming of the robot (without adaptation), the positioning error can reach 0.5 mm or more. To
reduce the error, it is necessary to use methods for correcting the welding trajectory based on measuring the
coordinates of the welding joint using a vision system. Correction of the trajectory will ensure the quality of
the welded product, but at the same time the welding speed may decrease. Therefore, in order to ensure the
required welding accuracy and maintain an acceptable speed, the task arises to develop effective methods for
determining the coordinates of the joints of welded joints using technical vision as part of an arc-welding robot.

Keywords: computer vision system, arc welding, robot, joint.

For citation: Polivanov A.Yu., Daboul Yu. A method of determining the coordinates of welding joints in the
robot’s technical vision system for arc welding . Vestnik MSUT “Stankin”’. 2025. No 1 (72). P. 16-25. (In Russian)
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A.B. Hcaee' ™, M.JI. Hcaesa’, H.H. Kpuxenw’, AM. Huyuaweunw’, C.H. I'puzopves’, ILIO. Ilepemszun’

'®OI'BOY BO «MI'TY «CTAHKUH»; 2®I'BY «HarmoHanbHbIH MEAUITUHCKAN UCCIIE0BATEILCKHM LIEHTP
oropunonapunronorut ®MBA Poccumy; > ®I'BOY BO «Poccuiickuii yHUBEPCUTET METUIIMHBI
Mumnszgpasa Poccun

™ ABTOp IS KOPPECTIOHACHIIUH

AHATIN3 KOHCTPYKTUBHbIX OCOBEHHOCTEW BPALLAIOLLNXCS
PEXYLWKUX AHCTPYMEHTOB AnAd OCTEOQEHCUDPUKALIUN
B CTOMATONOIMUK NPU OEHTANbHOW UMMNNAHTALUA

AHHOTALUS

OcTteoneHCUpHKAIS — 9TO HHHOBALMOHHASI XUPYpPTUYecKasi TeXHHKa, OCHOBAHHAs HA T. H. aAJUTHBHOM
(YIUTOTHSIOIIEM) CBEPJICHHUH C TIOMOLIBIO CIIENUATBHBIX cBepil. CBepia Ul 0CTEONeHCU(PHUKAIINN TODKHBI
paboTarh MO YaCOBOW CTPEJIKE JJIsi CBEPJICHUSI B KOCTH — OCTEOTOMHUH, TaKUM 00pa3om GopMupys jgoxe
JUISL IEHTAIFHOTO UMIUIAHTAaTa, i IPOTHB YaCOBOM CTPEJIKHU JUISl YIUIOTHEHHS CTEHOK Jioka. VI3 muteparypsl
W3BECTHO, YTO JJISI OTHX LeJied cBepiia MMEIOT ONpe/elIeHHbIe KOHCTPYKTHBHBIE 0COOCHHOCTH, TaKnue KaKk
KOHHYecKas popMa HapyKHOTO KOHTYpPa, YBEINIEHHOE KOIIMIECTBO CITUPAIbHBIX KAHABOK M OTPHLATEIBHBIN
nepeHuii yron Ha nepudepuiiHoit yuactu. OHAKO B3aUMOCBSI3b KOHCTPYKTHBHBIX [TAPAMETPOB JIAHHBIX CBEPIT
¢ nmokazaressiMu () (HEKTUBHOCTH XUPYPIUUECKOH OIepaniy ONMMCaHbl B IUTEpaType HeA0CTaTouHo. Llenbio
HACTOSILETO UCCIIEIOBAHUS SBISIETCSI BCECTOPOHHUI aHAIN3 WHXKEHEPHBIX U METUIMHCKAX TPeOOBaHUH K
CBepIIaM JUTs OcTeoeHCHHUKAIMK. B pesynbraTe mpoBeIeHHOTO aHaIM3a IPEACTABICHA CTPYKTYPHAs MOZIENb
THUITOBOH KOHCTPYKLIUH CBEpIIa yIsl 0OcTeoeHCH(UKAY B BUe rumeprpada. Brepsole mpencraBiena CTpyk-
Typa QYHKIIMOHAIBHBIX CBS3€H MEXIy KOHCTPYKTUBHBIMU MapaMeTpaMy CBEpIl ISl OCTeoAeHCH(DUKaINH,
YCIIOBHSIMH BBITIOJHEHHS OTIEPAalluy ¥ TIOKa3aTeIsIMU KadecTBa Olepanyn. Pe3ynbTarsl, IpecTaBIeHHbIE
B HACTOSIIIEH CTaThbe, BO3MOXHO, OCITY)KAaT OCHOBAHHEM JUIs OyITylIMX HayYHO-HUCCIEN0BATEIbCKUX PadoT,
KOTOPBIE JOJDKHBI OBITH MOCBSIIEHBI 9KCTIEPUMEHTATIBHOMY ONPEAEIeHHIIO (QyHKIIMOHATBHBIX CBA3CH MEXITY
KOHCTPYKTUBHBIMU ITApaMEeTPaMu CBEPI U Ka9eCTBEHHBIMHU MTOKA3aTEISIMH XHPYPIHIECKOI MPOeyphl. ITO
MIOMOJKET B JaJIbHEHIIIEM yCOBEPIIEHCTBOBATH KOHCTPYKIUIO CBEPII IS OCTEOACHCHDHUKALIMH, 000CHOBAHHO
chopMHpOBaTh TEXHUIECKHE TPEOOBAHUH ISl UX MIPONU3BOACTBA HA POCCUHCKHX MPEANPHUITHSX, YTO HEO0-
XOAMMO JJIsl YIOBIETBOPEHUSI MOTPEOHOCTEH MEIUIIMHCKOM OTpaciu, MOBBIEHUS )GEKTUBHOCTH XUPYP-
TMYECKOTO BMEIIATENbCTBA M, B KOHEYHOM HUTOTE, YIOBIETBOPEHHOCTH MAlMEHTOB.

KaroueBble ciioBa: )ICHTaHLHBIﬁ HUMIUIaHTaT, CTOMATOJIOI'MUCCKUEC PEKYIIUC MHCTPYMCHTBI, MEIUIINHCKNEC
HUHCTPYMCHTBI, OCTGO)ICHCI/I(I)I/IKaLII/Iﬂ, MPOCKTUPOBAHUEC MEAUIIMHCKUX PEKYIIUX HHCTPYMCHTOB.

Jas mutupoBanus: Vcaes A.B., Ucaesa M.JI., Kpuxenun H.U., uuuameumu A.M., I'puropses C.H.,
Iepersrun [1.10. AHanu3 KOHCTPYKTHBHBIX OCOOCHHOCTEW BPANIAIONIMXCS PEXKYIIUX HHCTPYMEHTOB IS
oCTeoiecHCU(UKAIIMKM B CTOMATOJIOTHH TPpH JeHTanbHOH umiuianTaiuu / Becthuk MI'TY «Crankuny. —
2025.—Ne 1 (72). - C. 26-38.
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® Corresponding author

ANALYSIS OF DESIGN OF ROTATING CUTTING TOOLS
FOR OSSEODENSIFICATION IN IMPLANT DENTISTRY

Abstract

Osseodensification is an innovative surgical instrumentation technique based on additive (non-cutting) drilling
using special burs. The osseodensification burs should operate in a clockwise direction to drill holes and in a
counterclockwise direction to compact the osteotomy walls. For these purposes, the burs have special design
features, like conical contour shape, increased number of helical flutes and negative rake angle on their periph-
eral part. However, although other parameters and features of the burs define their overall performance, they
are not described sufficiently, and their influence on the surgical quality is almost unknown both for clinicians
and tool manufacturers. The purpose of the present research is to identify the key design features of burs
for osseodensification and their functional relationship with the qualitative indices of the procedure basing
on analytical review of research papers and patent documents. It will help to further improve the design of
osseodensification burs and thereby enhance the surgical quality and, ultimately, patient satisfaction. Results:
The most important design features and parameters of osseodensification burs are identified. Thereon, the struc-
tural model of osseodensification bur is first represented as a hypergraph. Basing on the analysis of previous
researches, functional relationships between design parameters of osseodensification burs, osseodensifica-
tion procedure conditions and procedure performance data were established and for the first time described
in the comprehensive form of a hypergraph. Conclusion: This study provides formal models that form the
basis of database structure and its control interface, which will be used in the later developed computer-aided
design module to create advanced types of burs under consideration. These models will also help to make
good experimental designs used in studies aimed at improving the efficiency of osseodensification procedure.

Keywords: dental implant, dental cutting tools, medical instrumentation, osseodensification, design of medical
cutting tools.

For citation: Isaev A.V,, Isaeva M.L., Krikheli N.I., Tsitsiashvili A.M., Grigoriev S.N., Peretyagin P.Yu.
Analysis of design of rotating cutting tools for osseodensification in implant dentistry. Vestnik MSUT “Stankin ™.
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PA3PABOTKA METOANKN ABTOMATU3NPOBAHHOIO PACHYETA
U NPOEKTUPOBAHUA MY®T XUPTA B T-FLEX CAD

AHHOTANIUS

Cratbs nocBsinieHa Mmypram Xupra, IUPOKO NPUMEHIEMbIM B PAa3JIMYHBIX 00JIACTIX MAIIMHOCTPOCHUS,
B YACTHOCTHU B METAJUIOPEKYIINX CTAHKAX, TPAHCIIOPTHBIX MAIIMHAX, MAHUITYJIATOpaX. B crarbe mpruBeieHO
MoIpOOHOE OIMcaHue KOHCTPYKIMU My(dT XHUpTa, pacCMOTPEH alrOpUTM aHAJTUTHYECKOTO pacyeTa My(dT 1o
Pa3IMYHBIM KPUTEPHSIM IPOYHOCTH, YKa3aHbl PEKOMEHIyeMble MaTepHabl OTACNbHBIX AeTaneil MyhT Xupra
U PEKOMEH/1yeMbIe FeOMETPUYECKHE MapaMeTpbl 3yObeB My(dT, oOecriednBaronine HeoOX0MMYI0 TOYHOCTh
paboTsl. OTMEUYEeH HeIOCTaTOK aHAIMTHYECKOTO pacuera, He OTPaKAIOLIUH pacipeelieHue Harpy3Ku o
BbIcOTE 3y0a My ThI. TakyKe IPUBOIATCS CBEICHUS O YHCICHHOM pacueTe MypT XupTa MeTO0M KOHEUHBIX
5JIEMEHTOB U BO3HUKAIOILMX ITPY 3TOM podieMax. OTMeueHa BaXKHOCTh Y4eTa CHJI TPEHHsI, BO3HUKAIOIINX ITPU
comnpspkeHun 3yobeB My Thl. [TogpoOHO paccmoTpena padota MydTel XupTa, IPUMEHSEMON B TOBOPOTHOM
CTOJIE JUIs1 [TO3UIIMOHHON aBTOMATHYECKOM JIMHUH 1 ONIepaIiiy TEXHOJIOIMYECKOT0 Ipoliecca, IPUMEHSIeMOTro
npy U3rotoBieHH My(dTsl Xupra. [IpuBonurcs nHGopManus 00 aBTOMaTH3UPOBAHHOM MPOEKTHPOBAHHU
U reomMeTprueckoM mozenrpoBanust Myt Xupra B CAD-cucreme. Hayunasi HoBU3HA pabOThI 3aKITHOUACTCS
B pa3paboTaHHOIT aBTOPaMHU METOANKE aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHUS MyPT XUpTa, KOTOpast MOKET
OBITH MCIIOJIB30BaHA JIJIsl YCKOPEHUS Ipoliecca co3JaHnsi 00beKTOB MAIIMHOCTPOCHHSI, COJCPIKAIIUX TaKHe
MEXaHU3MBI; pa3padoTaHHas pacueTHast MOJeNIb My(Thl XHUpTa YUUTHIBACT BIHSHUE HCXOAHBIX TIAPAMETPOB
MIPUMEHEHHS B 000PYI0BaHUH Ha KOHCYHBIN T€OMETPHYECCKHUI 00pa3 My(ThI, KOTOPBIH, B CBOIO O4€pPE/ib, OyIeT
OTpaKEeH B PE3YJBTUPYIOIIEM KOHCTPYKTHBE 00pasiia TEXHOJIOTHIECKOro 000pY/I0BaHUS WIIK JPYTOM Malllk-
HOCTPOUTENLHOM 00bekTe. [IpakTiueckast 3HAYMMOCTh PabOThI 3aKIIFOYAETCSl B TOM, YTO B HEH MpeIoKeH
KOMITJIEKC MH)KEHEPHON MOIIEPIKKH aBTOMATH3HPOBAHHOTO TPOSKTHPOBAHUSI MyPT XUpTa, BKIFOYAIONIHNI
BapHAHTHI IPOEKTHBIX PEIICHUH Ha OCHOBE MapaMeTPHUECKUX aJalTUBHBIX reomMeTpudeckux 3D-moneneit
B T-FLEX CAD.

KuaroueBsble cioBa: mydra XupTa; peBoIbBepHas TOJIOBKA, pacyeTHas MOJIEITb, YIeT TPEHHsI, H3TOTOBJICHHE
MyQTbI, aBBTOMAaTH3UPOBAHHOE MPOEKTHpOBaHKe; 3D-MonenupoBanne

Joast mutupoBanusi: Codone A.H., Hekpacos A.Sl., PuBkuH A.B. PazpaboTka METOANKH aBTOMATH3UPO-
BaHHOTO pacueta u mpoektupoBanus Myt Xupra B T-FLEX CAD // Bectauk MI'TY «Crankuny. —2025. —
Ne 1 (72). —C. 39-50.
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A.N. Sobolev =, A.Ya. Nekrasov, A.V. Rivkin
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™ Corresponding author

DEVELOPMENT OF A METHODOLOGY FOR AUTOMATED CALCULATION
AND DESIGN OF HIRTH COUPLINGS IN T-FLEX CAD

Abstract

The article is devoted to Hirth couplings, widely used in various fields of mechanical engineering, in particular
in metal-cutting machines, transport machines, manipulators. The article provides a detailed description of
the Hirth coupling design, considers the algorithm of analytical calculation of couplings by various strength
criteria, specifies the recommended materials of individual parts of Hirth couplings and the recommended
geometric parameters of coupling teeth that ensure the required accuracy of operation. The disadvantage
of the analytical calculation, which does not reflect the load distribution along the coupling tooth height,
is noted. Information on the numerical calculation of Hirth couplings by the finite element method and the
problems arising in this case is also provided. The importance of taking into account the friction forces
arising when mating the coupling teeth is noted. The operation of the Hirth coupling used in the rotary table
for the positional automatic line and the operations of the technological process used in the manufacture of
the Hirth coupling are considered in detail. Information on the automated design and geometric modeling of
Hirth couplings in a CAD system is provided. The scientific novelty of the work lies in the methodology of
automated design of Hirth couplings developed by the authors, which can be used to accelerate the process
of creating mechanical engineering objects containing such mechanisms; the developed calculation model
of the Hirth coupling takes into account the influence of the initial parameters of application in the equip-
ment on the final geometric image of the coupling, which, in turn, will be reflected in the resulting design
of the sample of process equipment or another mechanical engineering object. The practical significance of
the work lies in the fact that it proposes a complex of engineering support for the automated design of Hirth
couplings, including design solutions based on parametric adaptive geometric 3D models in T-FLEX CAD.

Keywords: Hirth coupling; turret head, calculation model, friction consideration, coupling manufacturing,
automated design; 3D modeling

For citation: Sobolev A.N., Nekrasov A.Ya., Rivkin A.V. Development of a methodology for automated
calculation and design of Hirth couplings in T-FLEX CAD. Vestnik MSUT “Stankin”. 2025. No 1 (72).
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NOBbIWEHNE NPON3BOAUTENIBHOCTU U CHUXEHUE
AKCIMIYATALUUOHHbLIX 3ATPAT NP OBPABOTKE TPYBHbIX PE3bb
HA OCHOBE MNIAHETAPHOW ®PE3EPHOW OEPAEOTKMU

AHHOTaUUSA

B crarbe paccmarpuBaeTcs IPOCKTUPOBAHUE U pa3paboTKa ycTpoiicTBa 11t 00paboTKH pe3bObl TPyO HEeTsI-
HOTO COPTaMEHTA B IPOCTPAHCTBE YCThs CKBAXKUH. [IpoBeieH aHaIN3 CYIIEeCTBYIOLUINX PEIICHUH, BEISBICHBI
UX OCHOBHBIE HEJIOCTATKHU, TAKHE KaK HEOOXOAMMOCTD HCIOIB30BaHMS IPOMO3IKOT0 000PYI0BAHHS U OTPAHH-
YeHHas! PyHKLHOHAIBHOCTH IPH paboTe ¢ pa3INuHbBIMU THIIAMHU PE3bObl. B OTBET Ha BBISIBIEHHBIE IPOOIEMBI
MIPEATIOKEHO HOBOE MOPTATUBHOE YCTPONCTBO, UCIOJB3YIOIIEe METO IIAHETApHOTo (pe3epoBaHus, YTO
MIO3BOJISIET MOBBICUTH MIPOU3BOAUTEIBLHOCT U YAYUIIUTh Ka9€CTBO 00PAOOTKH. YCTPONUCTBO OTIMYAETCS
YHHBEPCAIBHOCTBIO Oarogapsi BOSMOKHOCTH HACTPOMKH Il1ara ¥ KOHYCHOCTH PE3b0bl, a TAKIKE CHIPKCHUEM
Harpy3Kd Ha HHCTPYMEHT 3a CUeT ONTHMAJIbHBIX PEKUMOB pe3anus. PaspaboranHast KOHCTpYKLHMsS obecre-
YHUBACT JIETKOCTh TPAHCHOPTUPOBKU U YCTAHOBKH, YTO JEJaeT yCTPOMCTBO yAOOHBIM AJIS HCIIOIb30BAHUS
B TOJICBBIX YCIOBUSIX.

B cTarbe TakKe MpencTaBIeHbI Pe3yNIbTaThl MATCHTHOTO TIOMCKA U CTATH3UPOBAHHOE OMMCAHHE pa3paboTaH-
HOTO YCTPOMCTBA C YKa3aHHEM €r0 OCHOBHBIX 0COOCHHOCTEH U MPEUMYIIIECTBA 110 CPABHEHHUIO C AHATIOTAMH.

KioueBble ci10Ba: 00paboTka pe3pObl, IiianeTapHoe GppesepoBanue, hpesepoBanue pe3bo, TpyOsl HePTIHOTO
COpPTaMEHTa, IPOCTPAHCTBO YCThs, yCThE CKBAXKHH, IOPTATUBHOE YCTPOUCTBO.

Jast uutupoBanus: [ peantiankos B.A., Camconenxo [ A., Mup3omaxmynos A.P. [loBsimenne npons3Boan-
TEJBHOCTH U CHIKCHHE HKCILTYaTallHOHHbBIX 3aTpaT Mpu 00paboTKe TPYOHBIX pe3b0 Ha OCHOBE IJIAaHETAPHOU
(dpesepHoii 06padotku // Becthuk MI'TY «Crankuny». — 2025. — Ne 1 (72). — C. 51-56.

V.A. Grechishnikov, G.A. Samsonenko, A.R. Mirzomakhmudovy =

MSUT “STANKIN”
™ Corresponding author

INCREASING PRODUCTIVITY AND REDUCING OPERATING COSTS FOR
PIPE THREAD MACHINING BASED ON PLANETARY MILLING

Abstract

The article deals with the design and development of a device for processing of oil grade pipe threads in the
wellhead space. The existing solutions are analyzed, their main disadvantages are identified, such as the need
to use bulky equipment and limited functionality when working with different types of threads. In response
to the identified problems, a new portable device utilizing the planetary milling method is proposed, which
allows to increase productivity and improve the quality of processing. The device is characterized by its
versatility due to the ability to customize thread pitch and taper, as well as by the reduction of tool load due
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to optimal cutting modes. The developed design provides easy transportation and installation, which makes
the device convenient for use in the field.

The article also presents the results of the patent search and a detailed description of the developed device
with an indication of its main features and advantages compared to analogues.

Keywords: thread processing, planetary milling, thread milling, oil-grade pipes, wellhead, portable device.
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JI.JI. Manvkosa

MI'TY um. H.O. baymana

OLIEHKA 3HEPIOMOTPEBJIEHUA MPU MEXAHUYECKOWN OEPABOTKE
NNOCKOCTEWN

AHHOTALMS

Ha ocHOBaHMHM BBISBIICHHOM paHee THIOTE3bl 0 3aBUCUMOCTH SHEPTroNnoTpeOIeHHs OT IUIOIIA/IN TOBEPXHOCTH
pe3aHus, MOATBEPKICHHON Ha TOPLIOBOM U LIMJIMHAPHYECKOM (ppe3epOBaHHH, IIPOBEICH COBOKYITHBIN MaTeMa-
TUYECKHUI aHAIIN3 PE3YJIBTATOB 0 YeThIpeM criocobam oOpaboTku. [IpencraBineHbl pe3ynbTaThl SKCIIEPUMEH-
TaJbHBIX UCCIIECJOBAHUI U aHATMTUYECKUX PACUETOB SHEPrONOTPEOICHUS IPU CTPOraHUM U MIPOTATMBAHUH
TUIOCKOCTH, BBITTOJHEHHBIX JIJIsI YCIIOBHI, aHAJIOTHYHBIX (hpe3epoBanuto. OnpeeNeHbl II0Ia 1 TOBEPXHOCTH
pe3anust, JOpMUpPYEMBbIE PEXKYILIUM JIE3BUEM HHCTPYMEHTOB Ul YKa3aHHBIX YCIOBUI 00paOOTKH. YCTaHOB-
JICHO M MaTeMaTU4YeCKH MOJATBEPKACHO, YTO BBIABICHHAS TMIIOTE3a MOXET ObITh 0000IIeHa Ha CIIOCOOBI
00pabOTKH ¢ pa3TUYHBIMU KUHEMATHYECKUMH CXEMaMHU, HO C aHAJIOTHYHBIMH yCIIOBUSIMH PE3aHMUS.

KiroueBble cji0Ba: sHEpPronoTpedieHNe, MeXaHHYecKast 00paboTKa, Criia pe3aHust, CTPOraHue, IPOTSTHBAHUE

Jst untupoBanusi: Manekosa JI.JI. Onenka sHepronoTpeOieHns Ipu MeXaHU4eCcKoi 00paboTKe II0CKOCTeH
// Bectauk MI'TY «Crankuny. —2025. — Ne 1 (72). — C. 57-65.

L.D. Malkova

Bauman Moscow State Technical University

ESTIMATION OF ENERGY CONSUMPTION DURING MACHINING
OF PLANES

Abstract

Based on the previously identified hypothesis about the dependence of energy consumption on the area of the
cutting surface, confirmed by end and cylindrical milling, a cumulative mathematical analysis of the results
for four processing methods was carried out. The results of experimental studies and analytical calculations of
energy consumption during planning and broaching of the plane, performed for conditions similar to milling,
are presented. The cutting surface areas formed by the cutting blade of the tools for the specified processing
conditions are determined. It has been established and mathematically confirmed that the revealed hypothesis
can be generalized to processing methods with different kinematic schemes, but with similar cutting conditions.

Keywords: energy consumption, mechanical processing, cutting force, planing, broaching
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OBECMNEYEHUE TPEBYEMOW TOYHOCTWU ®OPMbI AJIMHHbIX MNOCKUX
LOETANEWN U3 CTANN BHC-2 MPU MNOCKOM LUITU®OBAHUU 3A CYET
N3MEHAEMbIX MAPAMETPOB PEXXWMOB PE3AHUA U TEPMUYECKOU
OBPABOTKHU

AHHOTaUUSA

JlaHHAsI CTaThsl paCKPBIBAET BOSMOXKHOCTH 00ecIeueH s TpeOyeMOoi TOUHOCTH (JOPMBI TOBEPXHOCTEH ATTMHHBIX
miockux jgeranei uz craan BHC-2 3a cueT Ha3zHaueHuUs palMoOHalbHBIX 1ApAaMETPOB PEKUMOB PE3aHuUs
U TEPMUYECKOH 00paboTKu. J{71s XpOMOHHKENIEBBIX CTalell MapTEeHCUTHOTO KJacca CyLIecTByeT npodiaeMa
UX MEXaHM4YEeCKOH 00paboTKM BBUIY OOJIBLIOTO KOJINYECTBA JIETHPYIOIIUX IEMEHTOB. Takxke y cTanu ecTh
CKJIOHHOCTb K TTOIVIOIIEHHIO SHEPTHH, BBIICICHHON B XO/I€ MEXaHUYECKOH 00pabOTKH, YTO B MOCIEACTBHU
MOXKET NMPHUBECTH K HAKOIUICHUIO PHEPIHU U IPOSBICHHUIO €€ B BUIE AedopMann. DTO CWIBHO BIUSET Ha
(hopmupyembIe apaMeTpbl TOUHOCTH POPMBI 00paOOTAHHBIX TOBEPXHOCTEH U, B psijie cliyyaes, Tpedyemoe
3Ha4YEHHE JI0IycKa He obecrieunBaeTcs. Hakien nokasplBaeT COOTHOIIEHHE BO3POCIIEii TBEPIOCTH 110 OTHO-
IIICHUIO K NCXOIHOM 1 MOXET ObITh HCIOIb30BaH KaK OJJUH U3 CIIOCOOO0B KOHTPOJISI BOSHUKHOBEHHSI BOSMOYKHBIX
0CTaTOYHBIX Je(opMalnii B IOBEPXHOCTHBIX CII0AX U3aenuil. HemanoBaxHoe 3HaY€HHE UMEET MUKPOCTPYK-
Typa MOBEPXHOCTHOTO CJIOS, KOTOPasi OKA3bIBaeT 3HAYUTEIbHOE BIMSHUE HA BO3HUKAIOLINE YHEPro3aTparsl
IIpU MeXaHoo0paboTKe, a TAKKe Ha BO3MOXKHOE yBEINYEHHE UM YMEHbIICHHE Haklena. ClieaHbl BEIBOBI
IO MOJIY4E€HbI PE3YNbTaTaM HCCICIOBaHUIH.

KiarwueBble ciioBa: MapTCHCUTHas CTallb, HIJ'II/I(I)OBaHI/Ie, MHUKPOCTPYKTYpa, HAKJICII, JOITyCK.

Jas uurupoanus: Konoxsoxueiit J1.10., Yepkammn C.O., Jlsnycos C.I., Boponenko B.I1. O6ecneuenue
TpeOyeMOi TOYHOCTH (POPMBI JTTMHHBIX TNIOCKUX Jetaei u3 crtani BHC-2 npu miockoM nutudoBaHUH 3a CUET
H3MEHSIEMBIX TAPaMETPOB PEXKUMOB pe3aHust U TepMuueckoil 00padorku // BectHuk MI'TY «CraHkuny. —
2025. = Ne 1 (72). — C. 66-72.
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ENSURING THE REQUIRED SHAPE ACCURACY OF LONG FLAT PARTS
MADE OF VNS-2 STEEL DURING FLAT GRINDING DUE TO VARIABLE
PARAMETERS OF CUTTING MODES AND HEAT TREATMENT

Abstract

This article reveals the possibility of ensuring the required accuracy of the shape of the surfaces of long
flat parts made of VNS-2 steel by assigning rational parameters of cutting modes and heat treatment. For
chromium-nickel steels of the martensitic class, there is a problem of their mechanical processing due to the
large number of alloying elements. Steel also has a tendency to absorb the energy released during machining,
which can subsequently lead to energy accumulation and its manifestation in the form of deformation. This
strongly affects the formed parameters of the shape accuracy of the treated surfaces and, in some cases, the
required tolerance value is not provided. The riveting shows the ratio of increased hardness relative to the
initial one and can be used as one of the ways to control the occurrence of possible residual deformations in
the surface layers of products. The microstructure of the surface layer is of no small importance, which has a
significant impact on the resulting energy consumption during machining, as well as on the possible increase
or decrease in the riveting. Conclusions are drawn based on the obtained research results.

Keywords: martensitic steel, grinding, microstructure, bending, tolerance.

For citation: Kolodyazhny D.Yu., Cherkashin S.O., Lyapusov S.G., Voronenko V.P. Ensuring the required
shape accuracy of long flat parts made of VNS-2 steel during flat grinding due to variable parameters of cutting
modes and heat treatment. Vestnik MSUT “Stankin”. 2025. No 1 (72). P. 66—72. (In Russian)
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PTY MUPDA
™ ABTOp [/ KOPPECHIOHAEHIU

METOAbI N CPEACTBA NOBbILWEHUA NPOU3BOAUTENIBHOCTHU
MEXAHWYECKOW OBPABOTKWN OETANEN TUMA «KOPMYC»

3A CHET HOBOIo noaxopnA K nnAHMPOBKE OBOPYJOBAHUA

MBKNX ABTOMATU3UPOBAHHbIX YHYACTKOB 1 ONTUMU3ALIUA
PACNOJNIOXEHUA CTOAHOK TPAHCIMOPTHO-PA3IPY304HbIX CPEACTB

AHHOTAIUSA

B nanHoli paboTe MpuBeIeHO UCCIICIOBAaHNUE BIUSHUS MECTA CTOSIHKU TPAHCIIOPTHO-3arPy304HOIO CPEICTBA
Ha CyMMapHYIO JUINTEIbHOCTh TPAHCIIOPTHBIX ONIEPALIMii B yCIOBUSAX THOKMX aBTOMAaTU3UPOBAHHBIX YYAaCTKOB
IIPU KaCCETHOM BHJIE OOCITYKUBaHUSL.

Ha ocHOBaHMU aHAJIMTUUECKOTO ONPEAEICHHS KOJIMUeCTBA OCHOBHOI'O TEXHOJIOINUECKOro 000pyI0BaHus, a
TaKKe TPAaHCIOPTHO-3arPy304HBIX YCTPOICTB OblIa pa3paboTaHa INIaHUPOBKA 000PYA0BaHUs THOKOTO aBTO-
MAaTH3UPOBAHHOTO YIaCTKa MEXaHUUIECKOI 00paboTKu AeTasel ThIa «kopiycy». Ha ocHOBaHMU IIOJTy4€HHOTO
rMOKOT0 aBTOMATH3HMPOBAHHOIO y4acTKa U pa3paOOTaHHBIX TEXHOJIOTMYECKUX MPOLECCOB MEXaHUYECKOH
00paboTKU JeTanel TUIa «KOpIyc» OblLla IOCTPOECHA UMHUTALMOHHAS MOZAENb (IUCKPETHO-COOBITHIHHAS
MOJIeNb ¢ IPUMEHEHUEM areHTHOro MeToja) (GPYHKIMOHUPOBAaHHS IMOKOr0 aBTOMATH3UPOBAHHOIO y4acTKa
B IIporpaMmHoii cpene AnyLogic 8 Personal Learning Edition 8.9.2.

B pe3ynbrare MMUTALIMOHHOTO MOJEIMPOBaHUS (DYHKIIHOHUPOBAHUS THOKOTO aBTOMAaTU3MPOBAHHOIO Y4acTKa
MEXaHUUeCKOH 00paboTKu AeTalell THIa «KOPIyc» B IporpaMMHoi cpeae AnyLogic 8 Personal Learning
Edition 8.9.2 6bu1H HOJIy4eHBI 3aBUCUMOCTH CyMMAapHOMH JUINTEIbHOCTH TPAHCIIOPTHBIX ONEpaLuil OT MecTa
CTOSHKH TPaHCIOPTHO-3arpy304HOTrO CPEACTBA. BBIIO onpesieNeHo palioHanibHOE MECTO CTOSIHKU TpaHC-
[IOPTHO-3arpy304HOT0 CPEICTBA, YTO 00ECIEUUIIO COKPALICHNE BPEMEHHU BBIIOIHEHUS TPAHCIOPTHBIX
onepanuii Ha 57,2 MUHYTBI.

Ha ocHOBaHMU NPEACTABIECHHBIX PE3Y/ILTATOB ObUIN IIOTYUEHbI aHATUTHYECKUE 3aBUCUMOCTH, T03BOJISIOLINE
OIIPEeEINTh ONTUMAILHOE MECTO CTOSIHKU TPAHCIIOPTHO-3aIrPy304HOI0 CPEACTBA 063 NPUMEHEHUS UMUTAIUOH-
HOT'0 MOJIETMPOBAHMUSL, YTO [103BOJIAET COKPATUTh 3aTPAThl BPEMEHU Ha IPUHATHE IIPOEKTHO-TEXHOIOIHYECKIX
pelIeHuii B Ipolecce NPOEKTUPOBAHUE TMOKUX aBTOMATU3UPOBAHHBIX YUaCTKOB.

Ha ocHOBaHMM IPOBEAEHHOTO HCCIIEIOBAHUS IPEUI0KEHA METOAUKA aHAIUTUYECKOTO ONPEAEICHHS ONTH-
MaJIbHOT'O MECTa CTOSIHKH TPAHCIIOPTHO-3arPy304HOIO CPEACTBA [10 KPUTEPUIO MUHUMAJIBHBIX 3aTPaT BpEMEHU
Ha TPaHCHOPTHBIE onepaluu. B paccMarpuBaeMoM IpuMepe ObLI0 JOCTUTHYTO COKPAIEHUE BPEMEHU BbINON-
HEHUS! TPAHCIIOPTHBIX onepanuii eme Ha 41,5 MUHYTBL

Ha ocHoBanuu pa3paboTaHHON METOIUKU MPEUIOKEH IOIXO0 K ONPEAEICHUIO ONTUMAIbHOM MIaHUPOBKU
000pyn0BaHHs Y4acTKa 110 KPUTEPUIO MUHUMAIBHOIO CYMMapHOI'0 BpeMEHH TPAaHCHIOPTHBIX OIEpaLHid.

KiroueBble cjioBa: UMUTAIIMOHHOE MOJICTMPOBaHIE, THOKHE aBTOMaTH3HpoBaHHbIe yuacTku, [ TIC, TpaHc-
MIOPTHEIE OTlepanuy, TNIAHUPOBKA 000PYIOBAHUS, H3IEIHE.

Jasa nutupoBanus: Kpacko A.C. Kucnosa A.B. Metoas! U cpe/IcTBa MOBBILIEHUS TPOU3BOJUTEIBHOCTH
MeXaHU4YeCKOH 00padOoTKH JeTaneil TUIa «KOPITyC» 3a cUeT HOBOTO MOAXO0MA K IUIAHUPOBKE 000PYIOBAHUS
r'HOKUX aBTOMATH3UPOBAHHBIX YYACTKOB M ONITUMU3ALUH PACTIONOKEHNS CTOSHOK TPAHCIIOPTHO-Pa3rPy30UHbIX
cpencts // Becthuk MI'TY «Crankuny. — 2025. — Ne 1 (72). — C. 73-82.
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A.S. Krasko, A.V. Kislova ®

MIREA — Russian Technological University
™ Corresponding author

METHODS AND MEANS OF INCREASING THE PRODUCTIVITY

OF MACHINING PARTS OF THE “BODY” TYPE DUE TO A NEW APPROACH
TO THE LAYOUT OF EQUIPMENT FOR FLEXIBLE AUTOMATED SECTIONS
AND OPTIMIZING THE LOCATION OF PARKING FACILITIES

Abstract

This paper presents a study of the influence of the parking location of a transport and loading facility on the
total duration of transport operations in flexible automated areas with a cassette type of service.

Based on the analytical determination of the number of main technological equipment, as well as transport
and loading devices, the equipment layout of a flexible automated section for machining parts of the “body”
type was developed. Based on the obtained flexible automated section and the developed technological
processes of mechanical processing of body-type parts, a simulation model (discrete event model using the
agent method) of the functioning of a flexible automated section in the AnyLogic 8 Personal Learning Edition
8.9.2 software environment was built.

As a result of simulation modeling of the functioning of a flexible automated section for machining parts of
the “body” type in the AnyLogic 8 Personal Learning Edition 8.9.2 software environment, the dependencies
of the total duration of transport operations on the parking location of the transport and loading facility were
obtained. A rational parking location for the transport and loading facility was determined, which reduced
the time required to perform transport operations by 57.2 minutes.

Based on the presented results, analytical dependencies were obtained that make it possible to determine
the optimal parking location of a transport and loading facility without using simulation modeling, which
reduces the time spent on making design and technological decisions in the process of designing flexible
automated sites.

Based on the conducted research, a methodology is proposed for the analytical determination of the optimal
parking location of a transport and loading facility according to the criterion of minimum time spent on trans-
port operations. In the example under consideration, a reduction in the execution time of transport operations
was achieved by another 41.5 minutes.

Based on the developed methodology, an approach is proposed to determine the optimal layout of the site
equipment according to the criterion of the minimum total time of transport operations.

Keywords: simulation modeling, flexible automated sites, GPS, transport operations, equipment layout,
product

For citation: Krasko A.S., Kislova A.V. Methods and means of increasing the productivity of machining
parts of the “body” type due to a new approach to the layout of equipment for flexible automated sections and
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AM. Imumpues, H.B. Kopooosa
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UCCNEQOBAHUE 3ABUCUMOCTU CUJIbl OBPATHOIO BbIAABJIIUBAHUA
3AroTOBOK OT OTHOCUTENbHbLIX PASMEPOB
CTYNEHYATOIO MYAHCOHA

AHHOTaLMS

[Monyuena Gpopmyrna 1is ONpeaesIeHUs CHITbI XOJI0AHONW 00bEMHOI IITaMITOBKH BBIIABIIMBAHUEM JETAJIN THIIA
CTaKaHa CO CTYNEHYaToi nonocTeio. @opmyria mojyuyeHa MyTeM MPOBEACHUS SKCIIEPUMEHTAIbHOIO UCCIIe-
JIOBaHMSI IO TUIAHY, SIBIISIOIIEMYCS Pa3BUTHEM METO/Ia IPEKO-JIATUHCKUX KBaJpaToB, & TAKKE MPUMEHEHHUS
OIHMCAHHOTO B CTaThe Criocoba 00pabOTKM pe3yabTaToOB UCCIIeIOBaHuUS. BhlaBinBaHue 0CyIIeCTBISIOCH 3
OJIMH MIepex0]] ITyaHCOHOM, y KOTOPOTo paboyasi 4acTh UMeJa CTYIeHYaTy0 (OpMY C TNITEIBIO TTOJ] CTYTIEHBIO.
[Mony4enHast popmMysa Mo3BOJISIET ONPEEIATh CUIY BbIJIABIMBAHUS [TyaHCOHOM B 3aBUCHMOCTH OT (pOPMBI
1 pa3MepoB ero paboueii yactu. Jist pacmpenus 001acT pUMEHEHUs TIOJTy4YeHHOM POopMyIIbl I pacyera
CHJI XOJIOJTHOTO BBIJIABIIMBAaHUS JETajei U3 Pa3HbIX MaTepHasIOB, HMEIOUINX Pa3In4YHYyI0 (JOpMY IOJIOCTH,
CHUJIBI BBIJIABIIMBAHNS, 3aBUCSIINE TAKKE OT XapaKTEPUCTUK YIIPOUYHEHHs MaTeprasa 3aroTOBKH, U UCCIIEAY-
€MbIe pa3Mepbl CTYIIEHYaTOro IIyaHCOHA PACCMOTPEHBI M YYTEHBI B IIOJIy4YEeHHOH (POpMYJie B OTHOCHUTEIbHBIX
BennuuHax. [IpoBenena npoBepka pe3ysIbTaToB ONPENEIEHHsI CUIIbI BBIAABINBAHUS CTYTIEHYATHIM ITyaHCOHOM
ITyTEM 3KCTPATOJIMPOBAHUS TOIy4YSHHOM (popMyIibl Ha OpMyY TIaJAKOTO (HE UMEIOLIETO CTYIIEHEH) MyaHCOHa.
[TpoBepka noka3zasa J10CTOBEPHOCTh MTOJIYYEHHON (HOPMYJIBI.

KuioueBble cjI0Ba: geTany co CTYNEHYATOH MOTOCTHIO, BHIIABIMBAHUE XOIOJHOE, BEJIMUUHA Ae(hopMupy-
IOIIEH CHJIIBI, ONIPEAEIEHHE SKCIIEPUMEHTAIBHOE, IUTAHUPOBaHUE U 00paboTKa Pe3yIbTaTOB IKCIIEPUMEHTA.

Jos uurupoBanus: Jmurprues A.M., Kopo6osa H.B. HccrnienoBanre 3aBUCHMOCTH CHITI 0OPATHOTO BBIIaB-
JIMBaHHMSI 3aTOTOBOK OT OTHOCHUTENBHBIX Pa3MepoB cTyrneHuaroro myancona // Becrank MI'TY «CraHkuHy. —
2025.—Ne 1 (72). - C. 83-92.

BECTHUK MI'TY « CTAHKWH» Ne 1 (72) - 2025 / VESTNIK MSUT «STANKIN» No. 1 (72) « 2025



2.5.7. TEXHONOT N 1 MALINHBI OBPABOTKW OABJIEHNEM

A.M. Dmitriev, N.V. Korobova
MSUT “STANKIN”

INVESTIGATION OF THE DEPENDENCE OF THE FORCE OF REVERSE
EXTRUSION OF WORKPIECES ON THE RELATIVE DIMENSIONS
OF A STEPPED PUNCH

Abstract

The formula has been obtained for determining the force of cold volumetric stamping by extrusion of a glass-
type part with a stepped cavity. The formula was obtained by conducting an experimental study according
to the plan, which is the development of the method of Greek-Latin squares, as well as using the method of
processing the research results described in the article. Extrusion was carried out in one transition with a punch,
in which the working part has a stepped shape with a galtel under the step. The formula makes it possible to
determine the extrusion force of a punch depending on the shape and size of the working part. To expand the
scope of the obtained formula for calculating the cold extrusion forces of parts made of different materials
having different cavity shapes, the extrusion forces, which also depend on the hardening characteristics of
the workpiece material, and the dimensions of the stepped punch under study are considered and taken into
account in the obtained formula in relative terms. The results of determining the extrusion force with a stepped
punch have been verified by extrapolating the obtained formula to the shape of a smooth (stepless) punch.
The verification showed the validity of the formula obtained.

Keywords: parts with a stepped cavity, cold extrusion, magnitude of the deforming force, experimental
determination, planning and processing of experimental results.

For citation: Dmitriev A.M., Korobova N.V. Investigation of the dependence of the force of reverse extru-
sion of workpieces on the relative dimensions of a stepped punch. Vestnik MSUT “Stankin . 2025. No 1 (72).
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PTY MUPDA
¥ ABTOp IS KOPPECTIOHACHIIUH

PA3PABOTKA U UCCINIEOOBAHUE LIM®POBLIM MOOEJIUPOBAHUEM
TEXHOJNIOMMYECKOIO NPOLECCA TOPSYEN LUTAMMOBKU
BbICOKOMNPOYHOWU KOJTMAYKOBOW FANKU

AHHOTAUUSA

B pabote ¢ ncnonp30BaHEEM HUPPOBOTO MOJIEIHPOBAHMS pa3padOTaH M MCCIeOBAaH TEXHOJIOTHIECKUT
IIPOLIECC ropsYeil ITaMITIOBKH BHICOKOTIPOUHBIX raek. OrpesiesieHa cxeMa TeXHOJIOTMYEeCKOTo Ipoliecca U Cuila
HITaMITOBKH, pa3Mepbl 3arOTOBKH, HCCIIEIOBaHO HAIPSHKEHHO-1e(hOPMUPOBAHHOE COCTOSIHUE M TEMIIepaTypa
MeTaia o 00beMy MOKOBKH I10 MepexoaM ITAMIOBKH IIPH UCIIONb30BaHIN OOBIYHOM 0CaIKH 3arOTOBKU
nepes ee MTaMIOBKOW U CHENHAIbHONW 0CaJKH ¢ (OPMUPOBAHUEM Ha 3aroTOBKE KOHMUYECKO# dacTu. Ha
OCHOBE aHaJM3a Pe3yNbTaToB H()POBOTO MOIEITHPOBAHHS TEXHOIOTHIECKOTO MPOIecca ropsTiei ITaMITIOBKU
YCTaHOBJIEHO, YTO /ISl IPOU3BOJCTBA KOJIMAUYKOBBIX Ta€K PEKOMEH/IYETCs CIEAYIOINI TeXHOIOTHUeCKUH
IIpoliecc Topsiueii MTaMITOBKH: OTpe3Ka M HarpeB 3aroTOBOK JI0 TEMIIepaTyphbl ropsiyeil ITaMIOBKH, CIICIH-
anpHas ocajka ¢ GOpMUPOBAHUEM Ha 3aTOTOBKE 3aXOTHOTO KOHYCa C YIIIOM 25°, ropstdast ITaMITOBKa Taifku 3a
o1uH riepexoz. Mcronb3oBaHue Mpeio;kKeHHOTO TeXHOIOTHYECKOT0 IPOLiecca MO3BOJISET HOIYyYUTh TOKOBKY
KOJIMTAYKOBOM TaliKU C MOCIEAYIONICH MUHUMAIbHOW MeXaHn4Yeckol 00padboTkoii. [To pesynbratam MoiesH-
pOBaHMSA Ipoliecca MPeUIoKEeHa TEXHOJIOrMYecKast OCHACTKA JJIS TOpsAYel IITaMIIOBKH KOJIIIAYKOBOM raiKu.
[Tony4eHHbIE pe3ysbTaThl MOTYT OBITH HCIIOJIB30BAHbI HA MIPAKTUKE.

Ku1ioueBble ¢j10Ba: BEICOKOIIPOUHBIE KPETISKHBIE N3AEIHNS, KJIacC IPOYHOCTH, raika, MapKa CTalu, Ipeaesn
MIPOYHOCTH, TEXHOJIOTUUECKHE IIEPEXOIbl, ropsuasi ITaMIIOBKaA, HArpeB, OCaaKa, HalpsHKeHHs, 1ehopMaLui,
cuia.

Jns nurupoanus: Msimeukun A A., 3yes B.B., IIpeo6paxenckas E.B., Ckpunnuk C.B. Pa3paborka
1 HCCIIe/IOBaHNE NU(PPOBBIM MOACIUPOBAHIEM TEXHOJIOTHYECKOTO IPOIIECCa Topsiuei IMTaMIIOBKH BBICOKO-
poyHOH KosmaykoBoi raiiku // Bectauk MI'TY «Crankun». —2025. — Ne 1 (72). — C. 93—-101.

A.A. Myshechkin, V.V. Zuev, E.V. Preobrazhenskaya, S.V. Skripnik =

MIREA — Russian Technological University
™ Corresponding author

DEVELOPMENT AND RESEARCH BY DIGITAL MODELING
OF THE TECHNOLOGICAL PROCESS OF HOT STAMPING
OF AHIGH-STRENGTH CAP NUT

Abstract

The technological process of hot stamping of high-strength nuts has been developed and investigated using
digital modeling. The scheme of the technological process and the punching force, the dimensions of the
workpiece are determined, the stress-strain state and temperature of the metal in terms of forging volume
along the stamping transitions are investigated when using a conventional billet draft before stamping and a
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special draft with the formation of a conical part on the billet. Based on the analysis of the results of digital
modeling of the technological process of hot stamping, it was found that the following technological process
of hot stamping is recommended for the production of cap nuts: cutting and heating the workpieces to the
temperature of hot stamping, a special deposit with the formation of an entrance cone with an angle of 25 °
on the workpiece, hot stamping of the nut in one transition. The use of the proposed technological process
makes it possible to obtain the forging of the cap nut with subsequent minimal machining. Based on the
results of process modeling, technological equipment for hot stamping of the cap nut is proposed. The results
obtained can be used in practice.

Keywords: high-strength fasteners, strength class, nut, steel grade, ultimate strength, technological transi-
tions, hot stamping, heating, precipitation, stresses, deformations, force.

For citation: Myshechkin A.A., Zuev V.V., Preobrazhenskaya E.V., Skripnik S.V. Development and research
by digital modeling of the technological process of hot stamping of a high-strength cap nut. Vestnik MSUT
“Stankin”. 2025. No 1 (72). P. 93—101. (In Russian)
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OI'BOY BO «MI'TY «CTAHKUH»
B ABTOp IS KOPPECIIOHAEHIIUK

NMPAKTUYMECKUE ACMNEKTbI PASPABOTKU
WHTEMPALIMOHHOW NNAT®OPMbI ATPEFALIMM OAHHbIX
NPON3BOACTBEHHO-NIOMMCTUYECKON CUCTEMbI
MALUMHOCTPOUTENBbHbIX NPEAMNPUATUN

AHHOTAIUS

B crarbe paccMOTpeHBI IPAKTHIECKHE aCHIEKTHI pa3padOTKH HHTETPAMOHHOH IU1aT(hOPMBI arperariy JaHHBIX
MPOM3BOACTBEHHO-TOTHCTHYeCKOU cucTeMbl ([1JIC) MammHOCTPOUTENBHBIX IPEANPUAATHHN IS TIPOBEICHUS
aHaJIN3a X IPOM3BOIUTEIBHOCTH. [IpeaioskeHa cTpyKTypHast MOZIENb peIeHus T cOOpa JaHHBIX U3 Pa3HO-
POMHBIX HH(POPMAIIMOHHBIX CHCTEM, OTIIMYAFOIIASICS THOKOCTBIO U MacCIITaOpyeMoCThio. Pa3paboTana Mosesb
nporeccoB cOopa n 00bETMHEHHUS TAHHBIX, KOTOPast O3BOJISIET aBTOMATU3HPOBATH IIPOIIECC arperaliy JaHHBIX
U1t ananm3a npousBoautensHoctn [1JIC.

Ku1roueBble €/10Ba: IPOM3BOACTBEHHO-IOTMCTHYECKAsl CUCTEMA, MHTErPALlMOHHAs IIaThopMa JaHHBIX, HHTE-
IpalMOHHbIE MOIYIIH, CTPYKTYpHasi MOJEJIb, arperanus JaHHbIX, HHPOPMALMOHHbIE CUCTEMBI.

s nutupoBanusi: AkumoB A.A., ['puropses C.H. IIpakTuueckue acrekTsl pa3paOOTKH HHTETpalliOHHON
u1aT()OPMBI arperalvy JaHHBIX TIPOU3BOICTBEHHO-TTOTUCTHUECKON CHCTEMbI MAITMHOCTPOUTENBHBIX MPE-
npusituii // Bectank MI'TY «Crankun». —2025. — Ne 1 (72). — C. 102-108.

A.A. Akimov *, S.N. Grigoriev

MSUT “STANKIN”
® Corresponding author

PRACTICAL ASPECTS OF DEVELOPING AN INTEGRATION PLATFORM
FOR AGGREGATING DATA OF THE PRODUCTION AND LOGISTICS
SYSTEM OF MECHANICAL ENGINEERING ENTERPRISES

Abstract

The article considers practical aspects of developing an integration platform for aggregating data from various
information management systems of production and logistics systems (PLS) of mechanical engineering enter-
prises to analyze their performance. A structural model of a solution for collecting data from heterogeneous
information systems is proposed, which is flexible and scalable. A model of data collection and consolida-
tion processes has been developed, which allows automating the data aggregation process for analyzing PLS
performance.

Keywords: production and logistics system, data integration platform, integration modules, structural model,
data aggregation, information systems.

For citation: Akimov A.A., Grigoriev S.N. Practical aspects of developing an integration platform for aggre-
gating data of the production and logistics system of mechanical engineering enterprises. Vestnik MSUT
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KNACCU®UKALIUA NPUMYCKA ONA CO30AHUA ABTOMATU3NPOBAHHOM
CUCTEMbI NOABOPA PEXYLLEIO MHCTPYMEHTA

AHHOTaLMS

B nanHoii cTarke npecTabieHa KiacCupUKaius TEXHOIOTMYECKUX MTPUITYCKOB U 3a/1aHbl CBOWCTBA VISl UX
onpenenenus. [lokazano oTcyTcTBUE HA JJAHHBIH MOMEHT IIPOIPAMMHOTO 00€CIIEYEeHUS U1 PELICHUS 3a/1a41
noabopa pexyIero HHCTPYMEHTA, BHICOKAs 3aBUCUMOCTh OT YEJIOBEYECKOro (hakTopa M KBaIU(PUKALINU
HMH)XeHEepHBIX paboTHUKOB. [TokazaHa HEOOXOAMMOCTH ABTOMATH3ALIMH JIAaHHOTO TIpoliecca M He0OX0AUMOCTh
cokpanieHust HoMeHkIarypel PU. ChopmynmupoBanbl TpeOOBaHMS K aBTOMATU3UPOBAHHON CHCTEME MOA00pa
pexyIiero HHCTpyMeHTa. [ aBToMaTH3auy JaHHOH 3a/1auu, IPEJI0KEH ITOIXO0/, HCIOJIB3YIOIINH B Kade-
CTBE MCXOJIHBIX JaHHBIX — yAaJsIeMblil MEXaHUUECKOW 00paboTKoM npHIycK. [Ipeanokena KiaccupuKaum
MIPUITYyCKa 1 OTIpeJiesieH Habop ero TeXHOJIOTHYECKUX XapaKTePUCTHK.

KiroueBble ¢/10Ba: TEXHOIOTHYCCKAsl [TOArOTOBKA IIPOM3BOJCTBA, ABTOMATH3ALMs Pa3pabOTKH TEXHOJIOTH-
YECKHX MPOIECCOB, 00pabOTKa pe3aHHEM.

Jst nutupoBanus: Oxun J1.B., ®eodanos A .H. Knaccudukauus npumycka i Co3JaHus aBTOMaTU3H-
POBaHHOM cucTeMbl odopa pexyuiero nucrpymenra // Bectauk MI'TY «Crankun». —2025. — Ne 1 (72). —
C. 109-115.

D.V. Yudin *, EN. Feofanov

MSUT “STANKIN”
™ Corresponding author

CLASSIFICATION OF ALLOWANCE TO CREATE AN AUTOMATED
CUTTING TOOL SELECTION SYSTEM

Abstract

This article presents the classification of technological allowances and sets the properties for their determi-
nation. It is shown that at present there is no software for solving the problem of cutting tool selection, high
dependence on the human factor and qualification of engineers. The necessity of automation of this process
and the need to reduce the nomenclature of RI is shown. Requirements to the automated system of cutting
tool selection are formulated. To automate this task, an approach using as input data the allowance removed
by machining is proposed. The classification of the allowance is proposed and a set of its technological
characteristics is defined.

Keywords: technological preparation of production, automation of technological process development,
machining by cutting.

For citation: Yudin D.V., Feofanov F.N. Classification of allowance to create an automated cutting tool
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E.A. Anexceee' =, A.H. /Tomanoé’

'TIAO «OJIK-Catypn»; > ®IT'BOY BO «PbIOMHCKHIA TOCYIapCTBEHHBIN aBHAIIMOHHBIH TEXHHYCCKUIH YHHUBEPCUTET
nmenu I[1.A. ConoBbeBay

™ ABTOp IS KOPPECTIOHACHIIUH

PA3PABOTKA METOAUKU ONPEAENEHUA PACCTOAHUA
MEXLOY CBEYEHUAMWU U KNACCUDPUKALINA CBEYEHUN
nPU NIOMUHECLIEHTHOM KOHTPOIJIE NNOMATOK
FA30OTYPBUHHbIX ABUIATENEN

AHHOTALUS

B 0CcHOBE KOHTPOJIBHBIX OIEPALMiA IPH OCMOTPE IIOBEPXHOCTEH JIONATKU Ha Hannuue aedextos noa YdD-ceeTtom
JISKHUT UCTIONB30BaHNE MAIIMHHOTO 3peHus. [Ipy peann3ayy TeXHOIOT MU aBTOMAaTH3UPOBAHHOTO KOHTPOJIS
HEOoOXOANMO PELINTh HECKOIIBKO KITIOUEBBIX 3a/1a4: ITOTyYeHHE aKeTa MHCTICKIMOHHBIX H300paKeHHUH CIIOKHO
pOoGHILHOTO 00BEKT KOHTPOJIS (aBUAIIMOHHOM JIOTIATKH ), ONPE/ICIICHUE PEeaIbHBIX MapaMeTpoB (pa3MepoB)
CBCUCHHH JIUISl IMHUYHBIX M TPYIIOBBIX Ne(PEKTOB, (POPMHUPOBAHHE IKCIIEPTHBIX peKOMEHIAIMN (IH(PO-
BOTO CJIeZIa) 110 ONpPEeTIeHUI0 HATNIHUS Je(eKTOB Ha HHCIEKTHPYEMBIX IMTOBEPXHOCTSIX ISl OTlepaTopa Win
ABTOMATH3MPOBAHHBIX CHCTEM.

[IpencraBieHa METOANKA ONPENEIICHHST PACCTOSHHS MEXKy CBEUCHHSIMHU, YCTPAHEHHS UX JTyOINpOBaHUS
U Kiaccu(uKaIys CBEYCHU I NIPH JTFOMUHECIICHTHOM KOHTPOJIE JIOMATOK ra30TypOuHHbIX nBurateneii (I'T/T).
B ocHoBe knaccuuKanyy JIeKUT CPaBHEHUE TIOyUSHHBIX MHIUKALMN ¢ 9TAJOHHBIMH (OTOMIa0IOHAMH.
[TpuBeneHs! STansl aHanM3a KIacCu(GpUKaInOHHBIX TPU3HAKOB U aJITOPUTMBI X pean3aliu.

KuroueBble cjioBa: MallliHHOE 3pCHHUC, JIFOMUHECLICHTHBIN KOHTPOIJIb, KJ'IaCCI/I(i)I/IKaI_[I/IH CBC‘{CHI/II‘/’I, METOAHKaA
aHaJin3a, aJiIrTOPUTMbI KJ'IaCCI/I(l)I/IKaI_[I/II/I.

Juist unrupoBanusi: Anekcees E.A., Jlomano A.H. Pa3paboTka METOANKH OIPE/ICIICHHUSI PACCTOSHUS MEKILY
CBEUCHHUSIMH U KITACCU(DUKALMS CBEUCHHUH TIPH JTFOMUHECIIEHTHOM KOHTPOJIE JIOMATOK ra30TypOUHHBIX JIBUTra-
teneii // Bectank MI'TY «Crankuny». — 2025, — Ne 1 (72). — C. 116-125.
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E.A. Alekseev'®, A.N. Lomanov’
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DEVELOPMENT OF A METHOD FOR DETERMINING THE DISTANCE
BETWEEN GLOWS AND CLASSIFICATION OF GLOWS DURING
LUMINESCENT TESTING OF GAS TURBINE ENGINE BLADES

Abstract

Machine vision is the basis of control operations during inspection of blade surfaces for defects under UV
light. When implementing automated control technology, it is necessary to solve several key problems:
obtaining a package of inspection images of a complex profile control object (aircraft blade), determining
the real parameters (sizes) of glows for single and group defects, forming expert recommendations (digital
trace) for determining the presence of defects on inspected surfaces for the operator or automated systems.
A method is presented for determining the distance between glows, eliminating their duplication, and classi-
fying glows during luminescent testing of gas turbine engine blades. The classification is based on a comparison
of the obtained indications with reference photomasks. The stages of analysis of classification characteristics
and algorithms for their implementation are given.

Keywords: computer vision, luminescent control, classification of luminescence, analysis technique, clas-
sification algorithms.

For citation: E.A. Alekseev, A.N. Lomanov. Development of a method for determining the distance between
glows and classification of glows during luminescent testing of gas turbine engine blades. Vestnik MSUT
“Stankin”. 2025. No 1 (72). P. 116-125. (In Russian)
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M.A. Bonocosa, B./I. I'ypun
OI'BOY BO «MI'TY « CTAHKHWH»

KADE[PA «BbICOKOJ®DEKTUBHbLIE TEXHOJIOTMU OBPABOTKW»
MITY «CTAHKWUH: 25 NET AEATENBbHOCTWU B COEPE NOANOTOBKU
KAOPOB W NEPEAOBbLIX NCCNEQOBAHUIA B UHTEPECAX
BbICOKOTEXHONOIMYHbIX OTPACIEN

AHHOTaNHUSA

CETOOHA ONPEACIIAIOIIMNX €TI0 HAYYHO-TEXHUYECKOEC JTUIACPCTBO.

JICHUSIM B HACTOSIITUH Nepuoa.

MarepuaoB, yueHble.

C. 126-135.
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B 2025 rogy ®I'bOY BO «MI'TY «CTAHKHWH» oT™MeTHT 3HaMEHATENbHYIO JaTy — 95-JeTHe ¢ MOMEHTa
ocHoBanusl. [lepBoe B cTpaHe BbIcIIee yueOHOE 3aBeIeHNE ISl IOATOTOBKU HHXKEHEPHBIX KaAPOB YISl HYK]
CTAaHKOMHCTPYMEHTANIbHOM oTpaciu Obu1o co3nano 12 urosst 1930 roga. Ha mpoTsbkeHUU Beeld HCTOPUU
YHHMBEPCHUTETA €TI0 PAa3BUTHUE U JIOCTHIKEHUS OPEICIISUINCH IS TEIbHOCTBIO BEYIINX Kaelp U CBSI3aHHBIMHU C
HHMH BBIIAIOIIMMIECS ydeHbIMU-Tienaroramu. Onnoi u3 muanpyommx kadgeap MI'TY « CTAHKWH» ceroans
sBisieTcst kadepa «BeicokoaddexruBHbie TexHOMOrHH 00padoTkm» (BTO), koTOpasi coBceM HEIaBHO OTMe-
THUJIa CBOW 100WMIIEH — YeTBepTh BeKa ¢ MOMEHTa co3ianus, a nmpodeccop ['puropse Cepreit Hukonaesuy —
25 net Ha mocTy 3aBeaytouiero kadeapoit. Kaapooii n HayuyHO-TeXHHYecKol 0a30ii 11t co3nanus kadeapsl
BTO nocnyxuna xapenpa «Pe3aHne MaTepraioBy, KOTOpas BEJET CBOK HCTOPUIO ¢ MOMEHTA OCHOBaHHS
MI'TY «CTAHKWH» u MHOTHE TOABI SBISIIACH KYy3HUIEH KaIpoOB IS MPEANPUITHNA CTAHKOMHCTPYMEH-
TaJBbHOM OTpaCiH HaIlleH cTpaHbl. Y pyiist Kadeapsl B pa3HbIe FObl CTOSIIH BBIIAIONINECS COBETCKUE YUSHbIC
u HoBatops! — [lankun A.B., I'me6os C.®., Kpusoyxos B.A., Apuunos B.A., Tpetssikos I1.I1., Crapkos B.K.,
Bepemaka A.C. Kaxxaplil U3 HUX — OTAEIbHAs 3110Xa B UCTOPUM CTAHOBJICHHS U pa3BUTHs Kadeapsl. [lox
pykoBoactBom I 'puropsesa C.H. kadeapa BTO coxpanuia 1 mpuyMHOXHIIA TPAIUIINAH, 3aJI0KCHHBIC TIPE/I-
[IECTBEHHUKaMHU, Ha Kadenpe chopMupoBasiack HayqHAsI IIKOJIA BEICOKOA()(EKTUBHBIX TEXHOIOTHI 00pabOTKH
MaTepuajoB, KOTOpast MPOLOJIKIIIA PA3BUTUE HE TOJNBKO KIACCHUECKUX TEMAaTUK Hay4YHbIX HUCCIEHOBAHUM,
HO U 3aJI0KnJ1a 0a3y A1l HOBBIX HANPaBICHUH HAyYHOH U 00pa30BaTeNbHON NEATeIbHOCTH YHUBEPCUTETA,

B crarbe onucana HUCTOpUsL Ka(beﬂp]:l BTO, MIpeacTaBJICHbI CBEACHHUS O JUYHOCTAX, BHECIINUX BBIHaIOHIHﬁCfI
BKJIaJl B €€ CTAHOBJICHUEC U PA3BUTHUC, JACTCA XapaKTCPUCTHUKA ACATCIIbHOCTU Ka(i)eﬂpbl I10 pa3JINYHbIM HarlpaB-

KiroueBble ciioBa: BI)ICOKO3(1)(1)CKTI/IBHI)IC TEXHOJIOTHUH 06pa6OTKI/I, Ka(be)lpa, HUCTOpHs, CTAHKHU, PE3aHUC

Js nuruposanus: Bonocosa M.A., I'ypun B.JI. Kadenpa «BbicokoaddekTUBHBIE TEXHOIOIUU 00pa-
6otku» MI'TY « CTAHKHWH: 25 net nestensHOCTH B chepe MOArOTOBKH KaJpOB U MEPEIOBBIX UCCIIENO-
BaHMIi B MHTEPECaX BBICOKOTEXHONOTHUHBIX oTpaciel // Bectauk MI'TY «Crankuny. —2025. — No 1 (72). —
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DEPARTMENT OF HIGH-EFFICIENCY PROCESSING TECHNOLOGIES
AT MSUT “STANKIN”: 25 YEARS OF ACTIVITY IN THE FIELD

OF PERSONNEL TRAINING AND ADVANCED RESEARCH

IN THE INTERESTS OF HIGH-TECH INDUSTRIES

Abstract

In 2025, MSUT “STANKIN” will celebrate a significant date — the 95th anniversary of its founding. The
country’s first higher education institution for the training of engineering personnel for the needs of the
machine tool industry was established on July 12, 1930. Throughout the university’s history, its development
and achievements have been determined by the activities of the leading departments and the outstanding
scientists and educators associated with them. One of the leading departments of MSUT “STANKIN” today
is the Department of High—Efficiency Processing Technologies (HEPT), which recently celebrated its anni-
versary — a quarter of a century since its establishment, and Professor Grigoriev Sergey Nikolaevich has been
head of the department for 25 years. The personnel and scientific and technical base for the creation of the
HEPT department was the Department of Cutting Materials, which traces its history back to the founding of
the MSUT “STANKIN” and for many years has been a forge of personnel for enterprises of the machine tool
industry in our country. At the helm of the department in different years were outstanding Soviet scientists
and innovators — Pankin A.V., Glebov S.F., Krivoukhov V.A., Arshinov V.A., Tretyakov L.P., Starkov V.K.,
Vereshchaka A.S. Each of them is a separate epoch in the history of the formation and development of the
department. Under the leadership of S.N. Grigoriev, the HEPT department has preserved and multiplied the
traditions laid down by its predecessors. The department has formed a scientific school of highly efficient
materials processing technologies, which has continued to develop not only classical research topics, but
also laid the foundation for new areas of scientific and educational activities of the university, which today
determine its scientific and technical leadership.

The article describes the history of the HEPT department, provides information about individuals who have
made an outstanding contribution to its formation and development, and describes the department’s activities
in various areas at the present time.

Keywords: high-efficiency processing technologies, department, history, machine tools, cutting materials,
scientists.
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