MepeiiTn Ha cTpaHuLy C NOJIHOM BepCcUen»

1 2 (289)

2020

HayuHo-TeXHUU4eCKMii U NPOM3BOA,CTBEHHbIN XYPHAN
Uspaertca ¢ auBapa 1997 ropa

C npunoxeHunem

KYPHAR BLIXOQWT NP COAECTBHH MEXAYHAPOAHOO COH3A MAUIWHOCTPOHTEAER

COAEPKKAHUE

COBpeMeHHbIe MaTepHaJibl

Maromenos I'acan M., Maromenos I'yceiin M., los6un U. B. IIpounocts
HAHOKOMITIO3UTOB NOJMMep/2D-HaHOHAIOIHUTENb € YIbTPaMallbIM COAEPKaHUEM
HAHOHATIOITHIITEIIS .« v euenteeetenet et et e et e et e e et et et et e e ettt et e et et e e e et et e e eneneens 3

Koncrpyuposanue, pacuersl

Cwmarun [1. ., Hanpeenko K. C., CaBeases P. C., I'paues C. B. [Ipumenenue
ONTUMHU3ALMH 33/IaHHBIX IAPAMETPOB aBapHECTOMKON TOIUTMBHOM CHCTEMBI BEPTOJICTa
B mporpaMMHOM Komimiekce SimInTech ... 7

Anroxuna T. M., Ipy:kunus T. C. CpaBHATETBHBIN aHATH3 METOIOB
OIpeJIeNIEHHs] MacChl PECCOPBI COPTUBHO-NMIOTAXHOIO CaMOJIETa,
BBINOJIHCHHOTO M3 TUTAHA U IIOJIMMEPHOIO KOMIIO3UIIMOHHOI'O MATEPUAIA ................ 14

Cepena H. A. MaTtemaTnyeckas MOJICNb U 00JaCTh CYIIECTBOBAHUS CEMEHUCTBA
KPUBOIIUITHO-KOPOMBICJIOBBIX MEXaHU3MOB ¢ MAaKCUMAJIbHBIM YTJIOM IEpeaayd ......... 20

Opraau3aunusi IPoU3BOACTBA

Pemernukosa E. I1., Boukapes II. FO. ABTomaTn3aIys I1aHUPOBaHUS
TEXHOJIOTHIECKHUX MPOIECCOB UL N3TOTOBICHUS M3
Ha OCHOBE KOMIUIEKCA KOHTPOIBHO-M3MEPUTENBHBIX MIPOLIEIYP «-vevevnenenenenenenenennnnn 27

Hazapses A. B., Boukapes II. 0. Anropurmudeckoe obecriedeHre peann3anin
KOMIIJIEKCA IIPOSKTHBIX MPOLEyp CHCTEMBbI yueTa TpeOoBaHui Kk cOopke
P IPOCKTHPOBAHNH TEXHOJOTHYECKUX MPOLIECCOB MEXaHHYECKOH 0OpabOTKH ......... 34

CerOIlHﬂ — CTYA€HT, 3aBTPa — HHIKECHEP

Huxeroponos A. U. TsroBbie CHIIb, CO3IaBacMbIe THOKHMH 3JIEMEHTAMH

u cucremamu [ITCJIC u O nocpenctBoM cuil TpeHusl. UeTBepTast IEKIUS ............... 43
Pasnas undopmanus

AxuMOB A. A. lHHOBaIIMOHHAS AEATEIBHOCTD U OXpaHa MHTEIJIEKTyalbHOM

COOCTBEHHOCTH ...ttt ettt et e et e ettt e ettt e et et et e et e e e e e e e 50

2KypHan 3apeructpuposaH B Komutete Poccuiickon ®egepaumm no nedatv. CBMAETENLCTBO O pervictTpaumm
Ne 014670 ot 25.12.1997 r., CBupetenscTeo o nepepervctpauym M Ne C 77-46364 ot 26.08.2011 1.

XypHan BxoauT B nepeyeHb yTBepXxaeHHbIx BAK P® uspgaHuii gna nyénukaumm Tpyaos
couckaTtenemn y4yeHbIx cTeneHen
Mepeneyatka, BCe BUAbI KONMPOBaHUSA U BOCMIPOW3BEAEHWSt MaTepuanos, nybnmkyembix B XypHane

«CnpaBoYHUK. VIHXEHEPHbIN XypHarn», [OMYCKalTCsA CO CCbINIKON Ha UCTOYHMK MHA)OPMALIMK U TOMNBKO
C paspelleHnst pefakumm

Mpeacepatenb

peAakUMOHHOro coBeTa
akagemuk PAH, o-p TexH. Hayk

P. ®. TAHMEB

3amecTtutenb npeacepartens
peoakuuMoHHOro coeeTta

O-p TeXH. Hayk, npod.
A. B. KUPUYEK

naBHLIV pegakTop
M. E. KNEN3EP

3amecTuTenb rMaBHOro pegakropa

A. A. KYJIMKOBA
Pepakuums:

C. M. MAKEEBA, A. A. KYJINKOBA

PenakuMoOHHbIN coBeT:

B. ®. BE3BA3bLIYHbIN,
A-p TeXH. HayK, npod.
A. V. BONAbIPEB,

A-p TeXH. HayK, npod.
P. BITALLKOBWM,

A-p TeXH. HayK, npod.
(Cnosakusi)

P. A. BAKYJNEHKO,

[-P 9KOH. HayK, npod.
B. A. TMA3YHOB

A-p TEeXH. HayK, npod.
B. A. TOJIEHKOB,

A-p TEeXH. HayK, npod.
C. H. TPUTOPBLEB,

A-p TEeXH. HayK, npod.
A. A. XXYKOB,

KaHA. TexH. Hayk, npod.
B. 1. 3AKOBOPOTHbIW,
[-p TeXH. Hayk, npod.
0. M. 3YBAPEB,

[-p TeXH. Hayk, npod.

A. C. KANALLHMKOB,
O-Pp TeXH. HayK, Npod.

A. 10. KOHbKOB,

[O-p TEXH. Hayk

B. . MATIMHWNH,

A-p us.-maT. Hayk, Npod.
I A HY>XKOWH,

KaHA. TeXH. HayK

0. B. MAH®WINOB,
[O-p TeXH. HayK, npod.
B. A. PACNOIOB,
O-p TeXH. Hayk, npod.
B. N. CMONEHLEB,
O-Pp TeXH. Hayk, npod.
0. C. CTEMAHOB,
O-Pp TeXH. Hayk, Mpod.
A.T. CXMPTNAASE,
A-p nep. HayK, kaHA. TeXH.
Hayk, npod.

C. 0. WWAYHEB,
KaHA. TeXH. HayK.

M. Yekkapenu,

PhD, npod.

(UNtanus)

B. M. YAPKOB,

[O-p TeXH. HayK, npod.

Moanucky Ha >XypHanm MOXHO oOdopMUTL B

no6om

Nno4yTOBOM

oTaeneHuu, nnm

HenocpenCcTBEHHO B n3fartesnibCTBe. WHpekcbl no

KaTtanoram:

72428 — «<PocneyvaTtby;

41299 - «lMpecca Poccumn»;
M3653 — anekTpoHHbIN KaTtanor "lMoyta Poccun™

TenedoHbl pegakumm:

(495) 589 56 81, (495) 514 76 50

Appec pegakumn: 119048, r. Mocksa,
yn. Ycavesa, 4. 35, c1p. 1

E-mail: hb@idspektr.ru; sizhpost@gmail.com
Http://iwww.handbook-j.ru; Http://www.idspektr.ru

© 000 «M3narensckuii 1om «CIIEKTP», «CnpaBounuk. NH:xeHepHBIi KypHaI», 2020

MepeiTn Ha CTpaHuLy C NOMHO Bepcren»


https://rucont.ru/efd/695743
https://rucont.ru/efd/695743

MepeiiTn Ha cTpaHuLy C NOJIHOM BepCcUen»

1 2 (289)

2020

Scientific, technical and production monthly journal
Publishes from January, 1997

With supplement

THE MAGAZINE IS PUBLISHED UNDER THE PATRONAGE OF INTERNATIONAL UNION OF MECHANICAL ENGINEERS

President of Editorial advisory
CONTENTS R. F. GANIEV
Chairman Assistant
A. V. KIRICHEK
Editor-in-Chief
Modern Materials P. E. KLEYZER
Editorial council
Magomedov Gasan M., Magomedov Guseyn M., Dolbin I. V. The Strength A. A. KULIKOVA
of Nanocomposites Polymer/2D-Nanofiller with Ultrasmall Filler Contents .................. 3 Edition:
S. M. MAKEEVA, A. A. KULIKOVA
Constructing, Calculations
Editorial council:
Smagin D. I., Napreenko K. S., Savel’ev R. S., Grachev S. V. Application V. F.BEZYAZYCHNY  A.Yu. KONKOV
f Optimizati f ified P: t f the Acci t-Resistant Fuel 1
of Op imization of Sp.e01 ied Parameters of the Accident-Resistant Fuel System P YT
of the Helicopter in SimInTech Software Package ..............c.c.oooiiiii . 7
. L. . . R. BLAZHKOVICH, G. A. NUZHDIN
Avdukhina T. M., Druzhinin T. S. Comparative Analysis of Methods (Slovakia)
for Determining the Mass of the Shaft of a Sports and Aerobatic Aircraft, Yu. V. PANFILOV
Made of Titanium and Composite Material ............c.cooiiiiiiiiiiiiiiiiieieeeenen, 14| R Ya VAKULENKO V. Ya. RASPOPOV
. . . V. A. GLAZUNOV
Sereda N. A. Mathematical Model and Area of Existence of the Family Cranks V. P. SMOLENTSEV
and Mobile Mechanisms with the Maximum Transmission Angle ........................... 20| V.A.GOLENKOV
Yu. S. STEPANOV
S. N. GRIGORIEV
. L A. G. SHIRTLADZE
Production Organization A. A. ZHUKOV
S. Yu. SHACHNEV
Reshetnikova E. P., Bochkarev P. Yu. Automatization Process Planning V. L. ZAKOVOROTNY
for Unit’s Manufactoring Based on Complex of Measuring — and Control’s Procedures ... 27 | v M zuBAREV ?Altéﬁ:yECCARELLI
Nazaryev A. V., Bochkarev P. Yu. Algorithmic Implementation of the Complex A.S. KALASHNIKOV V. P. CHIRKOV
of Design Procedures of the System of Accounting Requirements for Assembly
in Design of Manufacturing Methods of Mechanical Processing ..................c...oc...e. 34
Today — a Student, Tomorrow — Engineer
Nizhegorodov A. I. Traction Forces Created by Flexible Elements
and Hoisting-and-Trasport, Construction, Road Vehicles and Equipment Systems Th: journal is bﬁinﬁ distribultegl according to a
e subscription, which is available in any post
by Means of Friction. Lecture 4 .........o.ouiiiiiiiiii e 43| Cifice or at the it e el Meses i
the catalogue:
72428 - “Rospechat” subscription agency
Different Information catalogue; o
41299 - “Pressa Rossii” union catalogue;
. . . N3653 — Electronic catalog “Pochta Rossii”
AKkimov A. A. Innovative and Intellectual Property Protection ..............c.c.cooeiiiinine 50
The journal is registered in State Committee of Russian Federation on printing. Registration certificate . .
N 014670 at 25.12.1997. Re-registration [T N ®C 77-46364 at 26.08.2011. Tel.: (495) 589 56 81; (495) 514 76 50
. . . o Edition address: Buil. 1, Usacheva St. 35,
The Journal is among those approved by VAC RF for dissertation publication. Moscow, Russia, 119048
Reprint, all types of copying and reproduction of the materials published in the journal "Handbook. An - . L .
Engineering joumal" are allowed only with he permission from the editors and with the reference to the source E-mail: hb@idspekir.ru; sizhpost@gmail.com
of information. Advertisers are fully responsible for the content of the Http://www.handbook-j.ru; www.idspektr.ru

© LLC “Publishing house “SPEKTR”, “Handbook. An Engineering journal”, 2020

MepeiTn Ha CTpaHuLy C NOMHO Bepcren»


https://rucont.ru/efd/695743
https://rucont.ru/efd/695743

MepeiiTn Ha CTpaHuLy C NOJIHOM BepCcUen»

12 / 2020

SUPPLEMENT. Handbook. An Engineering Journal

YOK 621.777
DOI: 10.14489/hb.supp.2020.12.pp.001-024

LWTAMMNOBKA CTAKAHOB C JOHHbIM ®JIAHLUEM
NnPAMbIM BbIJABITUBAHUEM C KOHTPIMYAHCOHOM

lpodosxeHue *

Lukn cmameii noceswen  O0emanbHOMy — U3IONCEHUIO  Pe3YbIMAMo8 — Meopemuieckoz0 U  IKCHePUMEHMANbHO20 — UCCIe008aHUll  HOBOU
BbICOKOIPPHeKMUHOU MeXHONO2UHeCKOl Onepayul Maio00mxoOHOl WMAMNOEKU — NPAMO20 6blOA6NIUBANHUA CMAKAHO8 ¢ (lanyem 6 OOHHOU Hacmu
¢ ucnoavzosanuem Kowmpnyarncona. Copmyiuposana peuiaemas MexaHuKoO-MameMamuyeckas 3a0a4a u npusedeHd NOJHASL CUCMeMd HeoOXOOUMbIX
UCXOOHBIX ypasHeHull. M3100cen cmpozuil 661600 6cex opmyi, HeoOX0OUMbIX Ol OnpeoesieHUsl OCHOBHbIX MEXHOI0SUYECKUX Napamempos, mpedyemvix Ois
YCNewHo20 NPOeKMUPOSAHUs. NPOYecca WMAMNO8KU CMAKAHO8 ¢ granyem. Pazpabomarsl noopobHvie HAYUHO 0OOCHOBAHHbIE MEMOOUKU BbINOIHEHUS
MeXHON02UYECKUX PACYemos8 U NPOOeMOHCIMPUPOBAHO UX Npakmuueckoe npumenenue. IIpugedensl pe3yiomamvi MHOSOHUCIEHHbIX NPOGEPOUHBIX
IKCNEPUMEHINOE, NOOMEEPICOAIOUUX MOYHOCIIL U HAOEICHOCMYb NOLYHEHHBIX Pe3YIbMAmos HAYYHO20 UCCIed08anus. H3noocenvl pe3yibmamyl ycneuHo2o
NPOMBIUTIEHHO20 ANPOOUPOBANIsL HOBO20 CROCOOA O U320MOBNIEHUs PeAlbHOU 0eman.

Boponnos A. JI., Hukugopos U. A. IlltamnoBka cTakaHOB C TOHHBIM (DJIaHIIEM MPSMbBIM BBIIABIHBAaHHEM C KOHTPIIYaHCOHOM.
OKcrnepUMeHTalbHas IPOBEPKa TEOPETUUECKUX PE3YNIBTATOB IIPU PA3HBIX PAANYCAX MOMOCTH U TONIIUHAX JHA ...uvevnenenenenenenenenennnane 2

Boponuos A. JI., Hukudopos H. A. lllTamMmnoBka cTakaHOB ¢ JOHHBIM ()JIAHIIEM NPSIMBIM BBIIABINBAHUEM C KOHTPITYaHCOHOM.
DKcrepuMeHTaNbHas IPOBEPKA TEOPETHUECKUX PE3yIBTATOB MPH PA3HBIX YTTAX KOHYCHOCTH MATPHIIBL . ...euvnenenenenininininenanenannennn. 10

Boponmnos A. JI., Hukndopos U. A. IllTaMnoBka cCTakaHOB ¢ JOHHBIM (hIaHIIEM IPSMBIM BBLIABIHBAHHEM C KOHTPILyaHCOHOM.
OKclepUMEHTalIbHas IPOBEPKA TEOPETUUECKUX PE3yJIbTAaTOB IIPU BhLIABIMBaHUM HaTyHuU JI63 u cramm 12X18HOT ................o .. 17

PUNCHING CUPS WITH BOTTOM FLANGE BY DIRECT
EXTRUSION WITH COUNTER-PUNCH

Continuation

A series of articles is devoted to a detailed presentation of the results of theoretical and experimental studies of a new highly efficient technological
operation of low-waste stamping — direct extrusion of cups with a flange in the bottom using a counter-punch. The solvable mechanical and mathematical
problem is formulated and a complete system of the necessary initial equations is given. Strict conclusion of all formulas is stated, the necessary definition
of the main technological parameters necessary for the successful design of the process of stamping glasses with a flange. Detailed scientifically based
methods for performing technological calculations have been developed and their practical application has been demonstrated. The results of numerous
verification experiments confirming the accuracy and reliability of the results of scientific research are presented. The results of successful industrial testing
of a new method for manufacturing a real part are presented.

Vorontsov A. L., Nikiforov 1. A. Punching Cups with Bottom Flange by Direct Extrusion with Counter-Punch.
Experimental Verification of Theoretical Results for Different Cavity Radii and Bottom Thicknesses ..............cocooviiiiiiiiiiiiiiinan. 2
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