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2.5.4. POBOTbIl, MEXATPOHWKA 1 POBOTOTEXHUYECKNE CUCTEMBI
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viak 004.896 Vestnik MSUT “Stankin”. 2025. No. 1 (72). P. 8-15.

M. A. Illepeyices, I. ¥?, B. B. Cepeopennutir*

1 ®r'bOY BO «MI'TY «CTAHKUH»; 2 MI'TY um. H.3. baymana
™ ABTOp 7151 KOPPECTIOHAEHIINH

BOMPOCHI PA3PABOTKU KONNABOPATUBHOW POBOTOTEXHUYECKOW
AYENKU ONs CEOPOYHOI O NPOU3BOACTBA

AHHOTALMSA

ITpu pa3paboTke Ko1ab0paTHBHBIX POOOTOTEXHUYECKUX STYEEK HEOOXOIMMO YUUTHIBATH LIENbIN PSiJ] BOIPOCOB.
Henbto naHHO# pabOTHI ABISETCS pa3pad0TKa TEXHHUECKOTO PEIICHUs Ui KOJU1aOOpaTUBHOM MPOU3BO/I-
CTBEHHOH SUEHKH, MpeAHa3HaYeHHOH A1 COOPKHU BHIBOTHBIX KOMIIOHEHTOB IEYATHBIX IIJIAT B OTBEPCTHS.
JIn1s1 TOCTIDKEHUS TAaHHOM LIeNU TPEUIOKEH METO]I, BKIIOYAIOIINHA JEKOMITO3HIIUIO U paclpeeeHue 3amad
B COOTBETCTBUH C BO3MOKHOCTSIMH Y€JIOBEKA M POOOTa, a TAKXKE MCIIOJIb30BAHNE OHTOJIOTHYECKOH 0a3bl 3HAHHI
JUTSL TUHAMHYIECKOTO paclpeieNieHus 3a1a4. TakKe pacCMOTPEHBI BOMPOCHI IPOSKTHPOBAHUS  MHTETPAIHN
CUCTEMBbI TEXHHUYECKOTO 3pEHUSs], CIOCOOHON pacro3HaBaTh YEJIOBEKA U BHIBOJAHBIC KOMIIOHEHTHI.

B pamkax paOoThbl IpecTaBiIeHa apXUTEKTYPa CUCTEMBI YIIPABJICHHUS COTPYAHUYECTBOM YeJIOBEKa U po0OTa,
KOoTOpas ObLIa MPOTECTHpOBaHa B cuMyisinuoHHOM cpeae CoppeliaSim. [Ipouecc BeimonHeHus 3a1a4
noaTBepau 3P PEKTHBHOCTD MPEIOKEHHBIX METOIOB M TEXHOJIOTHH, a TAKKe IPOIEMOHCTPUPOBAI TTOTEH-
[Maj MPUMEHEHHs TaHHOM CHCTEMBI YIIPaBIeHHUs B cepe IPOMBIIUICHHOTO ITPOH3BO/ICTRA.

KuaroueBbie cji0Ba: cOTpYAHHYCCTBO YEIOBEKA U POOOTA, CHCTEMa YIIPABICHUS, PACIpE/ICiCHHE 3a/1ad,
OHTOJIOTHSI, CHCTEMa TEXHUYECKOTO 3PCHHUSL.

Joas uurupoBanus: [lepeyxxes M.A., ¥V I, Cepebpennsniii B. B. Bonpock! pa3paboTku koiabopaTuBHON
POOOTOTEXHUYECKOM stueliku i coopounoro npousBojcTia // Becthuk MI'TY «Crankuny». — 2025, —
Ne 1(72).-C. 8-15.

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

IMSUT “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.XO. Honueanoe™, I0. /ladyn

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

METOAMKA ONMPEAENEHUA KOOPAUHAT CBAPOYHbIX CTbIKOB
B CUCTEME TEXHUYECKOIO 3PEHUA POBOTA [Nl AYTOBOW CBAPKU

AHHOTaUUSA

CBapka — 3TO TEXHOJIOTHUECKHUI IPOLIECC CO3IaHNS HEPA3bEMHBIX COSANHEHH ITyTEM CO31aHNs MEKaTOMHbIX
CBsI3eil M1y KOMIIOHEHTaMU [IPY UX HarpPeBaHUM, IITACTHYECKOM J1e()OPMUPOBAHNH MITM KOMOMHALIMH 3TUX
IByX (hakropoB. CBapka sIBIs€TCS Pa3HOBUIHOCTHIO COOPOYHOM OIeparuy U Mo3BOJIsIET CO3aBaTh HEPa3b-
&émHbIe coennHeHus. OHa MOJyYHIIa IUPOKOE pacpoCTpaHeHue Oiaroaps CBOei MpOCTOTe M BHICOKOH
CKOPOCTH coefMHeHHs aetaneld. CBapKa SBJISETCS BHICOKOIPOM3BOAUTEIEHBIM M SKOHOMHYECKH BBITOHBIM
TEXHOJIOTHYECKUM MPOLIECCOM, KOTOPBIN MCIIONIB3yeTCsl BO MHOTHX o0yacTax MammHocTpoenus. [Iponece
CBapKy HEOOXOMMMO aBTOMATU3HPOBAaTh. ABTOMaTU3MPOBAaHHASI CBAPKa — ITO aBTOMAaTU3MPOBAaHHBIH MpoLecc,
BBITIOJTHSIEMBIN € IOMOIIBIO CIIEIHABHBIX POOOTOB U IPYTOro CBapOvYHOTro 00opynoBanus. [Ipomecc cBapkw,
BBITIOJTHSAEMBIN C TIOMOIIBIO0 POOOTa — pOOOTH3UPOBaHHAS CBapKa — UMEET PsII IPEHMYIIECTB, B TOM YHCIIE
BBICOKOE€ KaueCTBO FOTOBBIX M3/IEJIUI U BEICOKYIO IPOU3BOAUTEIBHOCTD ITPOH3BO/ICTRA.

Kpome Toro, BasKHBIM NPEUMYIIECTBOM POOOTU3NPOBAHHON CBAPKH SIBISIETCS €€ TOYHOCTh. [lorpentHocts
MMO3UIIMOHUPOBAHUS CBAPOUYHON TOPETKHA COBPEMEHHBIX po00TOB miis cBapku coctasisieT 0,03—0,05 mm,
YTO JOCTATOYHO JJIsi OOJBIIMHCTBA 3a7ad. TeM He MeHee, IIpH JKECTKOM IporpaMMHUpoBaHuU podota (0e3
a/IaNTalyy) ITOTPEITHOCTh MTO3UIHOHNPOBAHUS MOXET nocTurathb 0,5 MM 1 6ornee. J[jist yMEHbIIEHHS OTPeI-
HOCTH HEOOXOJMMO HCIIOJIE30BaTh METOIb KOPPEKIINH CBAPOUHOM TPACKTOPHUH, OCHOBAaHHBIE Ha U3MEPEHHU
KOOPIIMHAT CBAPOYHOTO CTHIKA C IOMOIIBIO CUCTeMBI TexHnueckoro 3peHust (CT3). Koppekuust Tpaekropun
MO3BOJIUT 00ECIIEYUTh Ka9eCTBO CBAPHOTO U3IEIIHSI, HO TP TOM MOXKET CHH3UTCSI CKOPOCTH CBapKH. [1oaToMy,
JULs 0OecIieueHusl TpeOyeMOoi TOUHOCTH CBapKH M COXPaHEHHs IPHEMIIEMO CKOPOCTH, TpedyeTcst pa3padoTka
3 )EKTHBHBIX METOIOB OIPENISNICHUs] KOOPIUHAT CTHIKOB CBAPHBIX COSITUHEHHH C TIOMOLIBIO TEXHUUECKOTO
3pEHUsI B COCTaBe poOOTa ISl TyrOBOM CBAPKH.

KiioueBble ci10Ba: CHCTEMa TEXHUUESCKOTO 3PCHUsI, [yTroBasi CBapka, poOOT, CTHIK.

Jst nuruposanus: ITonusanos A0, [laGyn FO. Metoauka onpeneneHus KOOpAUHAT CBAPOUHBIX CTHIKOB
B CUCTEME TEXHHYECKOIO 3peHus podora st gyrosoil cBapku // Bectnuk MI'TY «Crankuny. — 2025. —
Ne 1(72). - C. 16-25.

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



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. Huyuaweunu®, C.H. I'puzopves’, ILIO. Ilepemazun’

'®I'BOY BO «MI'TY «CTAHKUH»; 2®I'BY «HarmoHanbHbIH MEAUITUHCKAN HCCIIE0BATEILCKHM IIEHTP
oropunonapunronorun ®MBA Poccumy; 2 ®I'BOY BO «Poccuiickuii yHUBEPCUTET METUIIMHBI
Mumnszapasa Poccun

™ ABTOp [UIs KOPPECTIOHACHIIUH

AHAIIU3 KOHCTPYKTUBHbIX OCOBEHHOCTEN BPALLAIOLLNXCS
PEXYLWKUX AHCTPYMEHTOB AlnA OCTEOQEHCUDPUKALIUU
B CTOMATONOIMUK NPU OEHTANBbHOW UMMNNAHTALMA

AHHOTAUS

OcTteoneHCUpHKAIIS — 9TO HHHOBALMOHHASI XUPYpPTUYecKas TeXHUKa, OCHOBAHHAs HA T. H. aAJUTHBHOM
(YIUTOTHSIOIIEM) CBEPJICHHUH C TIOMOLIBIO CIIENUATBHBIX cBepil. CBepia Ul 0CTeONeHCU(PHUKAIINN TOKHBI
paboTarh MO YaCOBOW CTPEJNIKE JJIsi CBEPJICHUSI B KOCTH — OCTEOTOMHUH, TAaKUM 00pa3oM GopMupys joxe
JUISL IEHTAIFHOTO UMIUTAHTAaTa, ¥ IPOTHB YaCOBOM CTPEJIKHU JUIsl YIUIOTHEHHS CTEHOK Jioka. VI3 muteparypsl
W3BECTHO, YTO JJISI OTHX LeNied cBepiia NMEIOT ONpeelieHHbIe KOHCTPYKTUBHBIE 0COOEHHOCTH, TaKne KaK
KOHHYecKas popMa HapyKHOTO KOHTYpPa, yBEINIEHHOE KOIMIECTBO CITUPAIbHBIX KAHABOK M OTPHLATEIbHBIN
nepenHuii yron Ha nepudepuiinoit yuactu. OJHAKO B3aUMOCBSI3b KOHCTPYKTHBHBIX MAPAMETPOB JIaHHBIX CBEPIT
¢ nmokaszaressiMe () (HEKTUBHOCTH XUPYPIUIECKOH onepanyy ONMMCaHbl B IUTEpaType HeAoCcTaTouHo. Llensio
HACTOSILETO UCCIEIOBAHUS SBISETCS BCECTOPOHHUI aHAIN3 WHXKEHEPHBIX U METUIMHCKUAX TPeOOBaHUH K
CBepIIaM JUTs OcTeoeHCHHUKAK. B pesynsrare mpoBeIeHHOTO aHaIN3a IPEACTaBICHA CTPYKTYpHAs MOZIENb
THUITOBOH KOHCTPYKIIMH CBEpIIa ISl OcTeoeHCH(HKaMY B BIe ruiieprpada. Brnepsole nmpencrasiena CTpyk-
Typa QyHKIIMOHANBHBIX CBS3€H MEXIy KOHCTPYKTUBHBIMU MapaMeTpaMy CBEpI IS OCTeoAeHCH(pUKaINH,
YCIIOBHSIMH BBITIONHEHHS OTIEPalliyl M TIOKa3aTeIsIMU KadyecTBa Omepanun. Pe3ynbTarsl, IpeacTaBIeHHbIE
B HACTOSIIIEH CTaTbe, BO3MOXHO, IOCITYXKAaT OCHOBaHHEM JUIS OyIylIHX HayYHO-HCCIEA0BATEIbCKUX padoT,
KOTOPBIE JOJDKHBI OBITH MOCBSIIEHBI SKCTIEPUMEHTAIBHOMY ONIPEAETeHHIIO (QyHKIIMOHATBHBIX CBA3EH MEXIY
KOHCTPYKTUBHBIMHU [TapaMeTpaMu CBEPI U Ka4eCTBEHHBIMHU [TOKA3aTEIIMH XHUPYPIHIECKOi MPOoeayphl. ITO
MIOMOJKET B JaJIbHEHIIIEM yCOBEPIIEHCTBOBATH KOHCTPYKIHUIO CBEPI IS OCTEOACHCUDHKALINH, 000CHOBAHHO
chopMHpOBaTh TEXHUYIECKHE TPEOOBAHUH /ISl UX MIPONU3BOACTBA HA POCCHHCKHX MPEANPHUATHSX, YTO HEOO-
XOAMMO JJIsl YIOBIETBOPEHUSI MOTPEOHOCTEH MEIUIIMHCKOM OTpaciy, MOBBIMEHUS PGEKTHUBHOCTH XUPYP-
TMYECKOTO BMEIIATENbCTBA U, B KOHEYHOM UTOTE, YIOBIETBOPEHHOCTH MAlUEHTOB.

KuaroueBble ciioBa: )IGHTaHLHBIﬁ HUMIUIAHTaT, CTOMATOJIOI'MUCCKUC PEKYIIUC MHCTPYMEHTBI, MEIUIIMHCKHC
HUHCTPYMCHTBI, OCTGO)ICHCI/I(I)I/IKB,LII/IZ, MPOCKTUPOBAHUEC MEAUILIMHCKUX PEIKYIIUX UHCTPYMCHTOB.

Jns mutupoBanus: VMcaes A.B., Ucaesa M.JI., Kpuxenun H.U., Huunameunmu A.M., I'puropses C.H.,
[epersrun I1.10. AHanu3 KOHCTPYKTHBHBIX OCOOCHHOCTEW BPALIAIOUIMXCS PEXKYIIUX HHCTPYMEHTOB IS
ocTeoieHCU(UKAIIMK B CTOMATOJIOTHH MpH JAeHTanbHO#H umiuianTaiuu // Bectiuk 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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A.H. Cobones ™, A.Al. Hekpacos, A.B. Puexun

dOI'BOY BO «MI'TY «CTAHKHH»
™ ABTOp 1/ KOPPECTIOHAEHIMN

PA3PABOTKA METOAWKU ABTOMATU3NPOBAHHOIO PACHYETA
U NPOEKTUPOBAHUA MY®T XUPTA B T-FLEX CAD

AHHOTANMSA

Cratbs nocssiieHa mypram Xupra, IHUPOKO NPUMEHIEMbBIM B Pa3JIMYHBIX OOJIACTIX MAIIMHOCTPOCHUS,
B YACTHOCTHU B METAJUIOPEKYIINX CTAHKAX, TPAHCIIOPTHBIX MAIIMHAX, MAHUITYJIATOpaX. B crarhe mpruBeneHO
ozipoOHOE OIMcaHne KOHCTPYKIMHU My(dT XHupTa, pacCMOTPEH alrOpUTM aHATUTHYECKOTO pacyeTa My(dT o
Pa3IMYHBIM KPUTEPHSIM POYHOCTH, YKa3aHbl PEKOMEHIyeMble MaTepHabl OTAENbHBIX AeTanei MyhT Xupra
U PEeKOMEH/IyeMbIe TeOMETPUUYECKHE MapaMeTphl 3yObeB My(T, oOecriednBaronine HeoOX0IMMYI0 TOYHOCTh
paboTsl. OTMEYEeH HEIOCTATOK aHAIMTHYECKOTO pacuera, He OTPaKaloLUi pacnpeesieHue Harpy3Kku 1o
BbICOTE 3y0a My(ThI. Takxke IPUBOIATCS CBEIEHHUS O YHCICHHOM pacueTe MypT XupTa METO0M KOHEUHBIX
9JIEMEHTOB ¥ BO3HUKAIOILMX ITPY 3TOM IpobieMax. OTMeueHa BaXKHOCTh Y4eTa CHJI TPEHHsI, BO3HUKAIOIINX ITPU
comnpsbkeHud 3yobeB My Thl. [TogpoOHO paccMoTpena pabota My Tl XupTa, IPUMEHSIEMON B TOBOPOTHOM
CTOJIE JUIS1 TO3UIIMOHHON aBTOMATHYECKOM JIMHUH 1 OTIepaliiy TEXHOJIOIMYECKOT0 Ipoliecca, IPUMEHSIeMOro
npu U3rotoBieHNH My Tsl Xupra. [IpuBonutcs nHGpopManus 00 aBTOMaTH3UPOBAHHOM MPOEKTHPOBAHHU
U reoMeTprueckoM mozenrpoBanus Myt Xupra B CAD-cucteme. Hayunast HoBu3Ha pabOThI 3aKITIOUACTCS
B pa3paboTaHHOI1 aBTOPaMHU METOANKE aBTOMAaTU3UPOBAHHOTO MTPOSKTUPOBAHUS MyPT XUpTa, KOTOpast MOXKET
OBITH MCITONIB30BaHA JIJIsl YCKOPEHUS Ipoliecca co3aHnsl 00beKTOB MAIIMHOCTPOSHHSI, COJECPIKAIINX TaKHe
MEXaHU3MBI; pa3paOoTaHHas pacueTHast MOJIeNIb My(Thl XUpTa YUUTHIBACT BIHSHUE HCXOAHBIX TIAPAMETPOB
MPUMEHEHHS B 000PYI0BaHNH Ha KOHCYHBIN TE€OMETPHUYECCKHUI 00pa3 My(PThI, KOTOPBIH, B CBOIO O4€PE/ib, OyIeT
OTpaKEH B PE3YJBTUPYIOIIEM KOHCTPYKTHBE 00pa3iia TEXHOJIOTHIECKOro 000py/I0BaHHs WIIK JJPYTOM Malllk-
HOCTPOUTENHLHOM 00bekTe. [IpakTiueckast 3Ha4MMOCTh PabOThI 3aKIIFOYAETCsl B TOM, YTO B HEH MPeIOKEeH
KOMILJIEKC WH)KCHEPHON MOMIEPIKKH aBTOMAaTH3HPOBAHHOTO MPOSKTHPOBAHUS MyPT XUpTa, BKIIOYAIONIHNI
BapHAHTHI IPOEKTHBIX PEIICHUH Ha OCHOBE NapaMeTPHUECKUX aAalTUBHBIX reomeTpudeckux 3D-moneneit
B T-FLEX CAD.

KuaioueBsble cioBa: Mmydra XupTa; peBoIbBEpHas TOJIOBKA, pacyeTHass MOJENb, YIeT TPEHHsI, H3TOTOBICHHE
MyQTBI, aBTOMAaTH3UPOBAHHOE NPOEKTHpOBaHKe; 3D-MonenupoBanne

Joast uutupoBanusi: Codone A.H., Hekpacos A.Sl., PuBkuH A.B. PazpaboTka METOINKH aBTOMATH3HPO-
BaHHOTO pacueTa 1 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 AMETHODOLOGY 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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NMOBbILWEHUE NPON3BOAUTENIBHOCTU U CHUXEHUE
AKCIMITYATALUUOHHbLIX 3ATPAT NP OBPABOTKE TPYBHbIX PE3bb
HA OCHOBE MNIAHETAPHOW ®PE3EPHOW OEPAEOTKU

AHHOTALUSA

B crarbe paccmarpuBaeTcs IPOSKTUPOBAHUE U pa3paboTKa ycTpoiicTBa a1t 00paboTKH pe3bObl TPyO HETsI-
HOTO COPTaMeHTa B IPOCTPAHCTBE YCThs CKBAXUH. [IpoBeieH aHaIn3 CyIeCTBYIOUINX PEIICHUH, BEISBICHBI
UX OCHOBHBIE HEJIOCTATKH, TAKHE KaK HEOOXOANMOCTE HCIOIB30BAHMS IPOMO3IKOTO 000PYI0BaHHS U OTPaHH-
YeHHas PYHKLHMOHAIBHOCTH IPH PaboTe C pa3IMuyHbBIMU THIIAMU Pe3bObl. B OTBET Ha BHISIBIEHHBIE IPOOIEMBI
MPEATIOKEHO HOBOE MOPTATUBHOE YCTPONCTBO, UCIOJB3YIOIIEe METOA IIAHETApHOTo Gpe3epoBaHus, YTO
MIO3BOJIET MOBBICUThH IPOU3BOAUTEILHOCT U YAYUIINTh Ka94€CTBO 00paObOTKH. YCTPONUCTBO OTIMYAETCS
YHHBEPCAIbHOCTHIO Oarogapsi BOSMOKHOCTH HACTPOMKH IIara ¥ KOHYCHOCTH Pe3b0bl, a TAKIKE CHIDKEHUEM
Harpy3Kd Ha HHCTPYMEHT 3a CUeT ONTHMAJIbHBIX PEKUMOB pe3anus. PaspaboranHast KOHCTpYKLHMs obecre-
YHMBACT JIETKOCTh TPAHCHOPTUPOBKU U YCTAHOBKH, YTO J€JaeT yCTPOMCTBO yAOOHBIM AJIS MCIIOIb30BAHUS
B TIOJICBBIX YCIOBHSIX.

B crarbe TakKe MmpencTaBIeHbI Pe3yJIbTaThl MATCHTHOTO TIOMCKA U JETATH3UPOBAHHOE OMMCAHHE pa3paboTaH-
HOTO YCTPOMCTBA C YKa3aHHEM €r0 OCHOBHBIX 0COOCHHOCTEH U MPEMMYIIIECTBA 110 CPABHEHHUIO C AHAJIOTAMH.

KioueBble ci10Ba: 00paboTka pe3s0bl, IiiaHeTapHoe GpesepoBaHue, hpesepoBanue pe3bd, TpyOsl HePTIHOrO
COpPTaMEHTa, IPOCTPAHCTBO YCThsl, yCThE CKBAXKHH, IOPTATUBHOE YCTPOUCTBO.

Jast uutupoBanus: ['peanmranko B.A., Camconenxo " A., Mup3omaxmymnos A.P. [ToBsimenne npon3Boan-
TEBHOCTH U CHIDKCHHE SKCILTYaTallMOHHBIX 3aTPaT Npu 00paboTKe TPYOHBIX pe3b0 Ha OCHOBE IIAHETAPHOU
(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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JIL/I. Manvkosa

MI'TVY um. H.O. baymana

OLIEHKA SHEPIOMOTPEBEHUA NPU MEXAHUYECKOW OEPABOTKE
NNOCKOCTEN

AHHOTALMS

Ha ocHOBaHMHM BBISBIICHHOM paHee THIOTE3bl 0 3aBUCUMOCTH SHEPronoTpeOsIeHHs OT IUIOIIA/IN TOBEPXHOCTH
pe3aHus, MOATBEPKICHHON Ha TOPLIOBOM U LIMJIMHAPHYECKOM (ppe3epOBaHHH, IIPOBEICH COBOKYITHBIN MaTeMa-
TUYECKHUI aHAJIN3 PE3YJBTaTOB 0 YeThIpeM criocobaM oOpaboTku. [IpencraBineHbl pe3ynbTaThl SKCIepUMEH-
TaJbHBIX UCCJICJOBAHUN U aHAJUTUYECKUX PACYETOB SHEPronoTPeOIeHNs PH CTPOTaHUH U NPOTATUBAHUU
TUIOCKOCTH, BHITTOJHEHHBIX /711 YCJIOBHI, aHAJIOTHYHBIX (ppe3epoBanuto. OnpeneneHsl II0Iaan HOBEpXHOCTH
pe3aHus, JOpMUpPYEMBIE PEXKYILIUM JIE3BHEM HHCTPYMEHTOB JUIs YKa3aHHBIX YCIOBUI 00paOOTKH. YCTaHOB-
JICHO M MaTeMaTU4YeCKHU MOJATBEPHKACHO, YTO BBIABICHHAS TMIIOTE3a MOXET ObITh 0000IIeHa Ha CIIOCOOBI
00pabOTKH ¢ pa3TUYHBIMU KHHEMAaTHYECKUMH CXEMaMH, HO C aHAJIOTHYHBIMU yCJIOBUSIMH PE3aHHUSI.

KiioueBble cj10Ba: sHEpronoTpedieHne, MexaHndeckast 00paboTKa, CHila pe3aHusi, CTPOraHue, IPOTSTHBAHUE

Js uutupoBanusi: Manekosa JI.JI. Onenka sHepronoTpeOiieHns Ipy 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

For citation: Malkova L.D. Estimation of energy consumption during machining of planes. Vestnik MSUT
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OBECMNEYEHUE TPEBYEMOW TOYHOCTWU ®OPMbI AJIMHHbIX MNOCKUX
LOETANEWN U3 CTANN BHC-2 MPU MNOCKOM LUITU®OBAHUM 3A CYET
U3MEHAEMbIX MAPAMETPOB PEXXMMOB PE3AHUA U TEPMUYECKOW
OBPABOTKHU

AHHOTaNUSA

JlaHHAs CTaThs paCKpPHIBAET BOSMOXKHOCTH 00€ecIeueH s TpeOyeMoii TOUHOCTH (JOPMBI TOBEPXHOCTEH ATTMHHBIX
mwiockux fgeranei us craan BHC-2 3a cueT Ha3HaueHuUs paloOHaIbHBIX 1apaMETPOB PEKUMOB PE3aHUs
U TEPMUYECKOH 00paboTKu. J{1s XpOMOHMKENIEBBIX CTalle MapTEeHCUTHOTO KJacca CyLIecTByeT npobieMa
UX MEXaHM4YeCKOH 00paboTKK BBUIY OOJBLIOTO KOJIMYECTBA JIETHPYIOIIUX IEMEHTOB. Takxke y cTanu ecTh
CKJIOHHOCTb K TIOIVIOIIEHHIO SHEPTHH, BBIICICHHON B X0/Ie MEXaHUYECKOH 00pabOTKH, YTO B MOCIEACTBHU
MOXKET NMPUBECTH K HAKOIUICHUIO PHEPIHU U IPOSBICHHUIO €€ B BUIE AedopManny. DTO CWIBHO BIUSET Ha
(hopmupyemble apaMeTpbl TOUHOCTH GPOpMBI 00paOOTAHHBIX TOBEPXHOCTEH U, B psijie CllyyaeB, Tpedyemoe
3Ha4YEHHe JI0IycKa He obecreunBaeTcs. Hakien nokaspiBaeT COOTHOIIEHHE BO3POCIIEil TBEPIOCTH 110 OTHO-
IIEHUIO K UCXOIHOH M MOXKET OBITh HCIIOIb30BaH KaK OJIMH U3 CIOCOOOB KOHTPOJISI BOBHUKHOBEHUS BO3MOXKHBIX
0CTaTOYHBIX Je(opMalnii B IOBEPXHOCTHBIX CI0SAX H3aenuil. HemanoBaxxHoe 3HaUeHHE UMEET MUKPOCTPYK-
Typa MOBEPXHOCTHOTO CJIOS, KOTOPasi OKA3bIBaeT 3HAYUTEIHHOE BIMSHUE Ha BOSHUKAIOLINE YHEPro3aTparsl
IpH MexaHoo0paboTKe, a TakKe Ha BO3MOXKHOE yBENNYEHHE UM YMEHbIIeHHE Haklena. ClienaHbl BEIBOABI
IO MOJIY4EHbI PE3yNbTaTaM HCCIeJOBaHUI.

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

Joas uurupoanus: Konoxsxueiit J1.10., Uepkamun C.O., JIsnycos C.I., Boponenko B.I1. O6ecneuenue
TpeOyeMOoi TOUHOCTH (POPMBI JTTMHHBIX TIOCKUX Aetaiei u3 crtani BHC-2 npu miockoM nutndoBaHUH 3a CUET
H3MEHSIEMBIX TAPAMETPOB PEXKUMOB pe3aHus U TepMuueckoil 00padotku // 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
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PTY MUPDA
™ ABTOp 1JIs KOPPECIOHAEHIN

METOAbI N CPEACTBA NOBbILWLEHUA NPOU3BOAUTEJIBHOCTHU
MEXAHWYECKOW OBPABOTKWN OETANEN TUMA «KOPMYC»

3A CHET HOBOIo noaxopnA K nnAHMPOBKE OBOPYJOBAHUA

MBKNX ABTOMATU3UPOBAHHbIX YHYACTKOB 1 ONTUMU3ALIUA
PACNOJNIOXEHUA CTOAHOK TPAHCIMOPTHO-PA3IPY304HbIX CPEACTB

AHHOTaNUSA

B nanHoli paboTe MpuBeIEHO UCCIICIOBAaHNE BIUSHUSA MECTA CTOSIHKU TPAHCIIOPTHO-3arPy304HOIO CPECTBA
Ha CyMMApHYIO JUINTENbHOCTh TPAHCIIOPTHBIX OLIEPALMii B yCIOBUSAX THOKUX aBTOMAaTU3HPOBAHHBIX Y4AaCTKOB
IIPU KaCCETHOM BHJIE OOCITYKUBaHUSL.

Ha ocHOBaHMU aHAJIMTUUECKOTO ONpPEEIECHHS KOIHUECTBA OCHOBHOI'O TEXHOJIOINUECKOTro 000pyI0BaHus, a
TaKKe TPAaHCIOPTHO-3arPy304HBIX YCTPOICTB OblIa pa3paboTaHa INIaHUPOBKA 000PYA0BaHUs THOKOTO aBTO-
MAaTH3UPOBAHHOTO Y4aCTKa MEXaHUIECKOH 00paboTku AeTasel ThIa «kopiycy». Ha ocHOBaHMU IOTy4€HHOTO
rMOKOT0 aBTOMATH3HMPOBAHHOIO Y4acTKa U pa3paOOTaHHBIX TEXHOJIOTMYECKUX MPOLECCOB MEXaHUYECKOH
00paboTKU JeTanei THIa «KOpIyc» OblLla IOCTPOECHA UMHUTALMOHHAS MOAENb (IUCKPETHO-COOBITHIHHAS
MOJIeNb ¢ IPUMEHEHUEM areHTHOrO MeToja) (GYHKIMOHUPOBAaHUS IMOKOro aBTOMAaTH3UPOBAHHOIO y4acTKa
B IIporpaMmHoii cpene AnyLogic 8 Personal Learning Edition 8.9.2.

B pe3ynprare IMUTALIMOHHOTO MOJEIMPOBaHUS (HYHKIIHOHUPOBAHUS THOKOTO aBTOMAaTU3MPOBAHHOIO Y4acTKa
MEXaHUUECKOH 00paboTKu AeTanel THIa «KOpIyc» B IporpaMMHoi cpeae AnyLogic 8 Personal Learning
Edition 8.9.2 6b11H 1OMIy4eHBI 3aBUCUMOCTH CyMMAapHOMH JUINTEIbHOCTH TPAHCIIOPTHBIX ONEpaLluii OT MecTa
CTOSHKH TPaHCIOPTHO-3arpy304HOTO CPEACTBA. BBIIO onpesieNeHo palioHanbHOE MECTO CTOSIHKU TpaHC-
[OPTHO-3arpy304HOT0 CPENCTBA, YTO 00ECIEUUIIO COKPAIICHNE BPEMEHHU BBHIOIHEHUS TPAHCIOPTHBIX
omnepanuii Ha 57,2 MUHYTBI.

Ha ocHOBaHMU NPEACTABIEHHBIX PE3YIBTATOB ObUIN IOTY4EHbI aHATUTUYECKUE 3aBUCUMOCTH, TO3BOJISIONINE
OIpeeIUTh ONTUMAIILHOE MECTO CTOSIHKU TPAHCIIOPTHO-3aTrPy304HOIO CPEACTBA 663 NPUMEHEHUS UMUTAIIMOH-
HOT'0 MOJIETMPOBAHMS, UTO [103BOJISAET COKPATUTh 3aTPAThl BPEMEHH Ha IPUHATHE IIPOEKTHO-TEXHOIOIHYECKIX
pelleHuii B Ipolecce NPOSKTUPOBAHUE TMOKHUX aBTOMATU3UPOBAHHBIX YUaCTKOB.

Ha ocHOBaHMM IPOBEAEHHOTO HCCIIEIOBAHUS IIPEUIOKEHA METOANKA AHAIUTUYECKOTO ONPEAEIECHUS ONTH-
MajbHOI'O MECTA CTOSHKH TPAaHCIIOPTHO-3arPy304HOTrO CPEACTBA [10 KPUTEPUIO MUHUMAJIBHBIX 3aTPaT BpeMEHU
Ha TPaHCHOPTHBIE onepaluu. B paccMarpuBaeMoM IpuMepe ObLI0 JOCTUTHYTO COKPAIEHUE BPEMEHH BhINON-
HEHUS TPAHCIIOPTHBIX oIepanuii eme Ha 41,5 MUHYTBL

Ha ocHoBanuu pa3paboTaHHON METOIUKU MPEIOKEH IOIXO0A K ONPEAEICHUIO ONTUMAIbHO IIIaHUPOBKU
000pyn0BaHHs Y4aCTKa 110 KPUTEPUIO MUHUMAIBHOIO CYMMapHOI'0 BpEMEHH TPAaHCHIOPTHBIX OIEpaIHii.

KiroueBble cji0Ba: UMUTAIIMOHHOE MOJICIHPOBaHIE, THOKHE aBTOMaTH3upoBaHHbIe yaacTkH, [ TIC, TpaHc-
TIOPTHEIE OTIepaNyy, TNIAHUPOBKA 000PYIOBaHUS, H3IEIHE.

Jas uutupoBanus: Kpacko A.C. Kucnosa A.B. Metoas! U cpeIcTBa MOBBILIEHUS TPOU3BOJUTEIBHOCTH
MeXaHU4eCcKoH 00padoTKH JeTaneil TUIa «KOPIIyC» 3a c4eT HOBOTO MOAXO0MA K IUIAHUPOBKE 000PYIOBAHUS
IMOKUX aBTOMAaTH3UPOBAHHBIX YUaCTKOB U ONITHMH3ALIMH PACIIONIOXKEHHS CTOSHOK TPaHCIIOPTHO-PA3rPy304HbIX
cpencts // Becthuk MI'TY «Crankuny. — 2025. — Ne 1 (72). — C. 73-82.
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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
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WCCNEAOBAHWE 3ABUCUMOCTU CUJIbl OBPATHOIO BbIAABJIIUBAHUA
3AroToBOK OT OTHOCUTENbHbLIX PASMEPOB
CTYNEHYATOIO MNYAHCOHA

AHHOTaALMS

[Monyuena ¢popmyna 115 ONIpeaesIeHUs CHITbI XOJI0IHON 00beMHOI IITaMITOBKH BBIAABIMBAHUEM JETAJIN THIIA
CTaKaHa CO CTYNEHYaToi nonocTeio. Popmyria MolyuyeHa IMyTeM IIPOBEACHHS SKCIIEPUMEHTAIbHOIO UCCIIe-
JIOBaHMs IO TUIAHY, SIBISIOIIEMYCS Pa3BUTHEM METO/a TPEKO-JIATUHCKUX KBaJpaToB, a TAKKE MPUMEHEHHUS
OIMCAHHOTO B CTaThe Criocoba 00pabOTKH Pe3yabTaToOB UCCIIeIOBaHuUS. BblaBnnBaHue 0CyeCTBIsIOCH 32
OJIMH NIepeX0]] IIyaHCOHOM, y KOTOPOTo paboyasi 4acTh UMeJa CTYIeHYaTy0 (OpMy C TANITEINBIO O] CTYTIEHBIO.
[Mony4enHnast popmMysa Mo3BOJISET ONPEEIATh CUIY BbIIABIMBAHUS TyaHCOHOM B 3aBUCHMOCTH OT (POPMBI
1 pa3MepoB ero paboueii yactu. s pacimpenus 061acTu IpUMEHEHUs TI0JTyYeHHOM POopMyIIbI U1 pacyera
CHJI XOJIOHOTO BBIJIABIIMBaHUS JETajei U3 Pa3HbIX MaTepHasIOB, HIMEIOUINX Pa3In4YHYyI0 (JOpMY IOJIOCTH,
CHJIBI BBIJIABIMBAHNS, 3aBUCSIINE TAKXKE OT XapaKTEPUCTUK YIIPOUYHEHHS MaTeprasa 3aroTOBKH, U UCCIIEAY-
€MbIe pa3Mephl CTYIIEHYaTOro IIyaHCOHA PACCMOTPEHBI M YUTEHBI B IIOJIy4YEeHHOH (JOpMYJie B OTHOCUTEIbHBIX
BennuuHax. [IpoBeneHa npoBepka pe3ysbTaToB ONPENEIEHHsI CUIIbI BBIAABINBAHNS CTYTIEHYATHIM ITyaHCOHOM
ITyTEM 3KCTPATOJIMPOBAHUS IOy4YSHHOM (popMyIiel Ha (OopMy TIaAKOTO (HE MMEIOLIETO CTYIEHEH ) TyaHCOHA.
[TpoBepka noka3zaa 10CTOBEPHOCTh ITOIYYEHHON (OPMYJIBI.

KioueBble cjI0Ba: geTany co CTYNEHYATOH MOIOCTHIO, BRIABIMBAHUE XOIOJHOE, BEJIMUMHA AehopMupy-
IOIIEH CHIIBI, ONIpEeAeIeHHe SKCIIEPUMEHTAIbHOE, INTAHNPOBaHUE U 00paboTKa pe3yIbTaToB IKCIIEPUMEHTA.

Jos uurupoBanus: Jmurpues A.M., Kopo6osa H.B. HccnenoBanre 3aBUCHMOCTH CHITbI 0OPaTHOTO BBIIAB-
JIMBaHHMS 3aTOTOBOK OT OTHOCHTENBHBIX Pa3MepoB cTyrneHuaroro myancona // Becrank MI'TY «CraHkuHy. —
2025.—Ne 1 (72). - C. 83-92.
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A.M. Dmitriev, N.V. Korobova
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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.
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PTY MUPDA
™ ABTOp ISl KOPPECTIOHACHIIUK

PA3SPABOTKA U UCCJIEAOBAHME LINU®POBbLIM MOAEITMPOBAHUEM
TEXHOJIOFMYECKOIO NPOLIECCA FOPAYEN LUTAMMNOBKU
BbICOKOMPOYHOW KOJNINAYKOBOU FAUKA

AHHOTAUUSA

B pabote ¢ ncnonp30BaHHEM HUPPOBOTO MOIEIHPOBAHHS pa3padOTaH M MCCIeOBAaH TEXHOJIOTHIECKUH
MIPOLIECC ropsYeit ITaMITIOBKH BHICOKOIIPOUHBIX raek. OrpeziesieHa cxeMa TeXHOJIOTHYEeCKOTo Ipolecca U Chla
HITaMITOBKH, pa3Mepbl 3arOTOBKH, HCCIIEIOBaHO HANPSHKEHHO-1e(hOPMUPOBAHHOE COCTOSIHUE H TEMITEpaTypa
MeTaia o 00beMy MOKOBKH I10 MepexoaM ITaMIOBKH IPH UCIIONb30BaHIH OOBIYHOM 0CaIKH 3aTOTOBKU
nepes ee MTaMIOBKOW U CHEIHANTBbHONW 0CaJKH ¢ (OPMUPOBAHUEM Ha 3aroTOBKE KOHMYECKO# dacTu. Ha
OCHOBE aHaJM3a Pe3yNbTaTOB I(POBOTO MOIECTHPOBAHHS TEXHOIOTHIECKOTO MPOIeCcca ropsTIei TaMITIOBKU
YCTaHOBJIEHO, YTO JJIsl IPOU3BOJCTBA KOJIMAUYKOBBIX Ta€K PEKOMEHIYETCS CIEAYIOINI TeXHOIOTHIECKUH
IIpoIiecc Topsueit MTaMITOBKH: OTpe3Ka M HarpeB 3aroTOBOK JI0 TEMIIepaTypbl ropsiyei ITaMIOBKH, CIICIH-
anpHas ocajika ¢ GOpMUPOBAHUEM Ha 3aTOTOBKE 3aXOHOTO KOHYyCa C YIIIOM 25°, ropstdast ITaMITOBKa Taifky 3a
oauH nepexos. Mcrons3oBaHue Mpezio;keHHOTO TEXHOIOTHYECKOT0 MPOLiecca MO3BOJISET HOIYyYUTh TOKOBKY
KOJIMTAYKOBOM TaliKU C MOCIENYIONIeH MUHUMAIbHOW MexaHnYeckol 00paboTkoii. [To pe3ynbratam MoziesH-
pOBaHMSA Ipoliecca MPeJIoKEeHA TEXHOJIOrHYecKast OCHACTKA JJIS TOpsA4Yel IITaMIIOBKU KOJIIAYKOBOM raiKu.
[MomyyeHHBIE PE3yNBTAaTHl MOTYT OBITH HCIOJIB30BAHBI HA TIPAKTHKE.

KioueBble cj10Ba: BEICOKOIPOUHBIE KPETIEKHBIE N3AENHUS, KJIacC IPOYHOCTH, raika, MapKa CTalH, Ipeaesn
IIPOYHOCTH, TEXHOJIOTUUECKHE MIEPEXOIbl, Topsuasi ITaMIIOBKA, HArpeB, OCaaKa, HalpsHKeHNs, AehopMaLui,
cHia.

Jnsa nutupopanus: Meimeukun A A., 3yeB B.B., IIpeo6paxenckas E.B., Ckpunuuk C.B. Pa3paborka
U HCCIIeIOBaHNE NU(PPOBBIM MOACITUPOBAHIEM TEXHOJIIOTHIECKOTO IPOIIECCa ropsiuei IMTaMIIOBKH BEICOKO-
MpoyHOH Konma4ykoBoi 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
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®OI'BOY BO «MI'TY «CTAHKHH)»
™ ABTOp 1/l KOPPECTIOHAEHIMN

MPAKTUYECKUE ACIMNEKTbI PASPABOTKU
WHTErPALMOHHON NNTAT®OPMbI ATPEFALIMM OAHHbIX
NMPOU3BOACTBEHHO-NIOTMCTUYECKOA CUCTEMbI
MALLUMHOCTPOUTENbHbIX NPEAMPUATUN

AHHOTALUS

B crarbe paccMOTpeHBI IPaKTHIECKHE aCEeKTHI pa3padoTKH HHTETPAMOHHOH IU1aT(hOPMBI arperarii JTaHHBIX
MpoM3BOACTBeHHO-ToTHUcTHYecKOoU cucTeMbl ([1JIC) MammHOCTpOUTENBHBIX IPEAIPUAATHHN IS IPOBEICHUS
aHaIM3a UX IPOM3BOIUTEIBHOCTH. [IpeaiokeHa cTpyKTypHast MOZIENb peIeHus T cOOpa JaHHBIX U3 Pa3HO-
POMHBIX HH(POPMAIIMOHHBIX CHCTEM, OTIIMYAIOIIASICSA THOKOCTHIO U MacIITabpyeMocThio. Pa3zpaboTana Moesb
nporeccoB cOopa n 00bETMHEHHUS TAHHBIX, KOTOpast O3BOJISIET aBTOMATU3MPOBATh IIPOIIECC arperaiy JAaHHBIX
U1t ananm3a npounssogutensHocTr [1JIC.

KuioueBble €10Ba: IPOM3BOACTBEHHO-TOTMCTHYECKAsl CUCTEMA, MHTETPALlMOHHAs IIaTopMa JaHHBIX, HHTE-
IpallOHHbIE MOIYIIH, CTPYKTypHasi MOJIETb, arperanus JaHHbIX, HHPOPMALMOHHbIE CUCTEMBI.

s nutupoBanus: AkumoB A.A., ['puropses C.H. IlpakTuyeckue acriekTsl pa3paboTKH HHTETPalOHHON
TI1aT()OPMBI arperay JaHHBIX TIPOU3BOACTBEHHO-TIOTUCTHYECKONW CHCTEMbI MAITHHOCTPOUTENBHBIX MPE-
npustuii // Bectauk 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-
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KNACCU®UKALIUA NPUMYCKA ANA CO30AHUA ABTOMATU3NPOBAHHOM
CUCTEMbI NOABOPA PEXYLLEIO MHCTPYMEHTA

AHHOTALMS

B nanHoii cTarhe npencTapieHa KiaccupUKanus TEXHOIOTHYECKUX MIPUITYCKOB U 331aHbl CBOWCTBA VIS UX
onpeneneHus. [lokazano oTcyTcTBUE HA JAaHHBIH MOMEHT IIPOIPAMMHOTI0 00€CIeYeHUS AJIs PELIeHUS 3a/1a41
noabopa pexyIero HHCTPYMEHTA, BHICOKAs 3aBUCUMOCTh OT YEJIOBEYECKOro (hakTopa M KBaIU(pUKAINU
WH)XeHEepHBIX paboTHUKOB. [lokazaHa HEOOXOAMMOCTH aBTOMATH3ALIMH IaHHOTO TIpoliecca M He0OX0AUMOCTh
cokpanieHus HoMeHkIatypel PU. ChopmymupoBanbl TpeOOBaHUS K aBTOMATU3UPOBAHHON CHCTEMeE MOAO0pa
peXyliero HHCTpyMeHTa. 1 aBToMaTH3auy JaHHOH 3a/1auu, IPEI0KEH ITOAXO0, HCIOIB3YIOIINH B Kade-
CTBE MCXOIHBIX JaHHBIX — YAaJsIeMbIil MeXaHUUECKOH 00paboTKoM npHIyck. [Ipeanoxena KiaccupuKam
MIPUITYCKa 1 OTIpesiesieH Habop ero TEXHOJIOTHIYECKUX XapaKTePUCTHK.

KiioueBble ¢10Ba: TEXHOIOTHYESCKAsl TOArOTOBKA IIPOM3BOACTBA, ABTOMATH3ALMs Pa3pabOTKH TEXHOJIOTH-
YECKHX MPOLECCOB, 00pabOTKa pe3aHHEM.

Jns iutupoBanus: Oxun /1.B., ®eodanos A .H. Knaccudukanus npumycka Uit Co3IaHus aBTOMaTU3U-
pOBaHHOM cucTeMbl ogdopa pexyuiero nuacrpymenra // 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. Anekcees'®, A.H. Jlomanoé?

' TIAO «OJK-Carypu»; 2 ®I'BOY BO «PriOHHCKHIT TOCYTapCTBEHHbIH aBUAIIMOHHBIN TEXHUUECKUI YHUBEPCHTET
nmenu I[1.A. ConoBbeBay

™ ABTOp [UIs KOPPECTIOHACHIIUH

PA3PABOTKA METOAUKU ONPEAENEHUA PACCTOAHUA
MEXLOY CBEYEHUAMWU U KNACCUDPUKALIUA CBEYEHUN
NP1 NIOMUHECLIEHTHOM KOHTPOIIE NOMATOK
FA30OTYPBUHHbIX ABUIATENEN

AHHOTAUS

B 0CHOBE KOHTPOJIBHBIX OTIEPALHA IPH OCMOTPE MIOBEPXHOCTEH JIONATKU Ha Hann4uue nedextos moa YdD-ceeTtom
JISKUT UCTIONB30BaHUE MAIIMHHOTO 3peHus. [Ipy peann3ayy TeXHOIOT U aBTOMAaTH3UPOBAHHOTO KOHTPOJIS
HEOOXOANMO PELINTh HECKOJIBKO KITIOUEBBIX 3a]1a4: ITOTyYeHHEe AKeTa MHCTIEKIMOHHBIX H300paKeHHUH CIIOKHO
PO HILHOTO 00BEKT KOHTPOJIS (aBUAIIMOHHOM JIOTIATKH ), ONPE/ICTICHUE PEeaIbHBIX MapaMeTpoB (pa3MepoB)
CBCUCHH JIUISl eIMHUYHBIX M TPYIIOBBIX Ne(PEKTOB, (OPMHUPOBAHHE IKCIEPTHBIX peKOMEHIAMN (IU(pO-
BOTO CJIeZIa) 110 ONpPEeTIeHUI0 HATNIHS Je(eKTOB Ha HHCIEKTHPYEMBIX MOBEPXHOCTX JJISI OIlepaTopa Win
ABTOMATH3UPOBAHHBIX CHCTEM.

[IpencraBieHa METOANKA ONPENENICHHST PACCTOSHHS MEXIy CBEUCHISIMH, YCTPaHEHHS UX JTyOIMpOBaHUS
U Kiaccu(uKalys CBEYCHU I NIPH JTFOMUHECIICHTHOM KOHTPOJIE JIOMATOK ra30TypOuHHbIX neurarencid (I'T/I).
B ocHoBe knaccuuKanuy JIeXHUT CpaBHEHUE TIOyUSHHBIX HHIUKALMNA ¢ 9TaJOHHBIMH (GoTomabioHaMH.
[TpuBeneHs! sTansl aHann3a KIacCH(GpUKaInOHHBIX TPU3HAKOB U aJTOPUTMBI HX pean3aliy.

KuiroueBble cjioBa: MallluHHOE 3pCHHUC, JIFOMUHECLICHTHBIN KOHTPOIJIb, KJ'IaCCI/I(l)I/IKaI_[I/IH CBC‘{CHI/II‘/’I, MCTOJHKaA
aHaJin3a, aJIrTOPUTMBbI KJ'IaCCI/I(l)I/IKaL[I/II/I.

Just uuruposanusi: Anekcees E.A., Jlomano A.H. Pa3paboTka METOAMKH OIPE/ICIICHHUSI PACCTOSHUSL MEK/LY
CBEYCHHUSIMH U KITACCH(DUKALIMS CBEUCHHUH IIPH JTFOMUHECIIEHTHOM KOHTPOJIE JIOMATOK ra30TypOUHHBIX JIBUTra-
teneii // Bectauk MI'TY «Crarkuny». — 2025. — Ne 1 (72). — C. 116-125.
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™ Corresponding author

DEVELOPMENT OF AMETHOD 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)

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



COBbITUA N JATBI

Bectauk MI'TY «Crankuny. 2025. Ne 1 (72). C. 126-135.
Vestnik MSUT “Stankin”. 2025. No. 1 (72). P. 126-135.

M.A. Bonocosa, B./]. I'ypun
OI'BOY BO «MI'TY « CTAHKHWH»

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

AHHOTaIUA

CETOOHA ONPEACIIAIOIMNX €T0 HAYYHO-TEXHUYCCKOC JTUIACPCTBO.

JICHUSIM B HACTOSITUH epuoa.

MaTepuaoB, yueHbIE.

C. 126-135.

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

B 2025 rogy ®I'bOY BO «MI'TY «CTAHKHWH» oT™MeTUT 3HaMEHATEIbHYIO JaTy — 95-JeTHe ¢ MOMEHTa
ocHoBanusl. [lepBoe B cTpaHe BbIcIIee yueOHOE 3aBeIeHNE ISl TOATOTOBKY HMHXKEHEPHBIX KapOB [Tl HY K]
CTAaHKOMHCTPYMEHTAJIbHOM oTpaciiu 6bu1o co3nano 12 utosst 1930 roga. Ha mpoTsbkeHUU Beel HCTOPUU
YHHMBEPCUTETA €T0 Pa3BUTHUE U JIOCTIKEHUS ONPEISISUINCH IS TENbHOCTBIO BEYIINX Kaelp U CBSI3aHHBIMH C
HHMHU BBIIAIOIIMMIECS yueHbIMU-TIenaroramu. Onnoi u3 muaupyrommx kadgeap MI'TY « CTAHKWH» ceroans
sBrsiercs kadenpa «BeicokoaddekruBHbie TexHOMOTHH 00padoTkm» (BTO), koTOpasi coBceM HElaBHO OTMe-
THJIa CBOW 100WMIIEHl — YeTBEpTh BeKa ¢ MOMEHTa co3iaHus, a nmpodeccop ['puropseB Cepreit Hukonaesmy —
25 net Ha mocTy 3aBenytouiero kadeapoit. Kaapooii n HayuyHO-TeXHU4ecKol 0a30ii 11t co3nanus kadeaps
BTO nocnyxuna xapenpa «Pe3anne MaTepraioBy, KOTOpas BEJET CBOK HCTOPUIO C MOMEHTA OCHOBaHHS
MI'TY «CTAHKWH» u MHOTHE TOABI SBISIIACH KYy3HUIEH KaIpoB IS MPEANPUITHNA CTAHKOMHCTPYMEH-
TaNbHOM OTpaciy HaIlleH cTpaHbl. Y pyis Kadenpsl B pa3Hble FOIbl CTOSUIH BBIJAIONINECS COBETCKUE YUSHbIE
u HoBatops! — [lankun A.B., I'me6oB C.®., Kpusoyxos B.A., ApumnoB B.A., Tpetssikos I1.I1., Crapkos B.K.,
Bepemaka A.C. Kaxaplil U3 HUX — OTAEIbHAs 3110Xa B UCTOPUM CTaHOBJIECHHS U pa3BUTHs Kadeapsl. Ilox
pykoBoactBom [ 'puropreBa C.H. kadeapa BTO coxpanuia u mpuyMHOXHIIA TPAJUIINH, 3aJI0KCHHBIC TIPE/I-
[IECTBEHHHUKaMH, Ha kadenpe chopMupoBasiack HayqHAsI IIKOJIA BEICOKO3((EKTUBHBIX TEXHOIOTHI 00pabOTKH
MaTepuaoB, KOTopast MPOLOJIKIIIA Pa3BUTUE HE TONBKO KIACCHUECKUX TEMAaTUK HAay4YHbIX HUCCIEHOBAHUM,
HO U 3aJI0KuJIa 0a3y U1l HOBBIX HANPaBICHUH HAyYHOH U 00pa30BaTeNbHON JIEATeIbHOCTH YHUBEPCUTETA,

B crarbe onucana HUCTOpUsL Ka(bez(pm BTO, MpeaCTaBJICHbI CBEACHHUS O JUYHOCTAX, BHECIINX BBIHaIOHIHﬁCfI
BKJIaJl B €€ CTAHOBJICHUEC U PAa3BUTHUC, JACTCA XapaKTCPUCTHUKA ACATCIIbHOCTU Ka(pez[pm I10 pa3JINYHbIM HarlpaB-

KiroueBble ciioBa: BLICOKO3(1)(1)CKTI/IBHBIC TEXHOJIOTHUH 06pa6OTKI/I, Ka(be)lpa, HUCTOpHA, CTAHKHU, PE3aHUC

Jnsa nutupoanus: Bonocosa M.A., I'ypun B.JI. Kadenpa «BbicokoaddeKkTUBHBIE TEXHOIOTUU 00pa-
6otku» MI'TY « CTAHKHWH: 25 ner nestensHOCTH B chepe MOATOTOBKH KaJpOB U MEPEIOBBIX UCCIEN0-
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M.A. Volosova, V.D. Gurin
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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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