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Improving the Efficiency of the Machine-building Enterprise on the Basis of Logistics-

Oriented

On the basis of a typical machine-building enterprise the problem of increasing the efficiency of its
operation using a logistics-oriented approach is considered.

The basic processes of production activity within the limits of the concrete machine-building enterprise
on which production, production-sales or supplier-production-sales systems are allocated are defined. The issues
of creating a logistics system at the enterprise and its logistics management in the logistics environment, taking
into account the factors of macro-, meso- and micro-environment. Based on the logistics-oriented approach, the
structure of the enterprise is built, its logistics mission at each stage of production and economic activity is
determined. Within the cybernetic approach, the link of the logistics system is presented as a certain element of
the transformation of material and information flows.

The vector equation of this transformation taking into account the set of characteristic vectors is offered.
It is shown that the set of logistics actions is implemented in the supply, production or sales areas. Criteria for
effective logistics management are defined. Their implementation is given on the example of the minimum total
logistics costs and the maximum profit from all logistics activities. The formalization of the task of effective
logistics management at a machine-building enterprise to minimize overall logistics costs is considered.
machine-building enterprise, logistic action, logistic management system, production, criterion of
efficiency of functioning, logistically-directed approach
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[TigBuIeHHsT €()eKTUBHOCT1 KOHCTPYKIIIT KOBAHOTO
JIBOPOIOI0 raka

3anporoHoBaHe BIOCKOHANCHHS BaHTaXHUX aBoporux rakiB ['OCT 6628-73, sxe TeopeTHdHO
JIO3BOJISIE 3MCHIITUTH Macy Ha 7% mipu 30epe’KeHHI eKCIUTyaTalliifHnX BiacTHBOCTeH. [IpoBeeHo aHami3 BILTHBY
(hopMH KOBAHOTO JIBOPOTOro raka Ha Woro edextuBHIicTh. [loOymoBaHa MoJeNb Uil BUBUYCHHS HANPYKEHO —
JneopMOBaHOTO CTaHy KpaHOBOTO Taka B YMOBaX MaKCHMaJbHOTO HAaBaHTAXKCHHS, MPUAATHA JI0 YTBOPEHHS
KOH(]irypariiiii HomepiB raka. Bu3HaueHi HalMCHIII HABAHTAKCHI €JICMEHTH MOJEI 3a JOMOMOIOK0 Bizyasi3arlil
PO3TOIIICHUX HAMIPYKEHb.
BaHTAXKHUIl rak, KoHQirypamisi Mojei, TBepA0TiJIa MO/IeJIb, HANIPY:KeHO — iehopMoBanmii cTan

©T. 1. lToprHoB, A.A. Tuxuii, B.B. [lapienko, B.B. Ilykainos, 2022

86



ISSN 2664-262X LlenTpabHOyKpalHChKHUil HayKoBuii BicHuk. Texuiuni Hayku. 2022. Bum. 5(36), 1.l

IMoctanoBka mnpodaemu. [aku, oxHOpOri Ta JBOPOri - HAWOUIBII MOIIMpEHi
BaHTA)XK03aXOIUTIOI0UI MPUCTPOi Y KpaHax 3arajibHoro mnpusHaueHHs. [[Bopori raku ['OCT
6628-73 3a  ¢opmMor0 i  eKCIUTyaTalliiHUMH  TOKa3HUKaMu  (CITiBBiIHOIICHHS
BAHTAXKOITIJHOMHOCTI 1 BJIACHOI Baru), BIAPI3HAIOTHCS BiJ KPaHOBHX TakKiB, sSKi BHKOHAHI 3a
crangaptamu DIN [1 - 5]. Bruus ¢opmMu KOBaHOTO OHOPOTOro raka Ha HOro e(eKTHBHICThH
npezcrasieHo B poboti [10]. Teopernuni po3paxyHKH rakis, sK KPHBOJIHIHHOTO Opyca He
JAI0Th MOXKJIMBOCTI OTPUMAaHHS OJHO3HAYHUX pilIeHb 070 (GopMu poOOYHMX MOBEPXOHb.
CyuacHl mporpamMu MOJICTIOBaHHS TBEPAOTIILHUX OO0’ €KTIB JIO3BOJISIIOTH TMPOBECTH aHAI3
KOHCTPYKIIiIH, BUKOHAHUX 32 CXEMOIO KPHUBOJIIHIHHOTO Opyca 3 TOYHICTIO OUTBIION0, HIX Ta,
1110 JI03BOJIEHA TEOPETHUHUM po3paxyHkom [14, 15]. Ile ma€ MOXKIUBICTH CYTTEBO MOIMIITHTH
e(EeKTUBHICTh BHUKOPUCTAHHS MaTepialy raka LIUIAXOM BHKJIIOYEHHS 13 KOHCTPYKLIi
MaJIOHABaHTAXEHUX JUISHOK.

AHaJIi3 0CTaHHIX J0CiIKeHb i myOaikaniil. AKTyanbHICTh TPOOIEMU MiABUILCHHS
e(peKTUBHOCTI KOHCTPYKIIiT KOBAHOTO JBOPOTOro raka o0rpyHToBaHa B poboTax [8, 10].

HBopori raku ['OCT 6628-73 3a ¢opmoro 1 ekcruyaTalifHUMHU TOKa3HUKaMHU
(crTiBBiTHOIIIEHHST BAHTAXOIIHOMHOCTI 1 BJIACHOI Baru), BiAPI3HAIOTHCS BiJl KPAaHOBHX TaKiB,
skl BuKoHaHi 3a crangapramu DIN [1 - 5] (puc. 1).
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Pucynox 1 — Koncrpykuis i po3mipu rakis tama RS, RSN, RF, RFN DIN 15402
Jocepeno: [4]
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[TopiBHSHHS CBITOBUX CTaHAAPTIB ABOporux TrakiB [2, 4, 5] mnokasye cyTTeBy
BIIMIHHICT, €(QEKTUBHOCTI BHUTpaTH MaTepially MpH OJHAKOBHX Kjacax 1 Trpymnax
KJacudikarii.

VY nocmimpkensi [6, 7, 9] oOrpyHTOBaHAa MOJIMBICTh BIOCKOHAJICHHS KOHCTPYKIIii
OJTHOPOTOTO KpPaHOBOTO Traka 3a paxyHOK 3MiHHM (opMu mepepidy OKpPEeMHUX YacCTHH.
[IpencraBnena Metoauka JOCTIKeHHS OyJia BHUKOPUCTaHA MPU I1HXXKCHEPHOMY aHai3i
JIBOPOTOr'0 raka.

IMocTanoBka 3aBaanus. [IpoBeneHHs aHami3y JBOPOTMX KOBAHUX KPAHOBHX TaKiB
I'OCT 6628-73 [2] 3 MeTot0 miiBUIIIEHHS €(EKTUBHOCTI iX KOHCTPYKIIII.

BukJiax ocHoBHOTrO MaTtepiaiy.

Jlnsi BUBUEHHS HANpyXeHO — Je(QOpPMOBAHOTO CTaHy KPaHOBOIO Taka B YMOBax
MaKCHMaJIbHOTO HaBaHTakeHHs B mporpami SolidWorks moOynoBana mMonens, npumaTHa a0
yTBOpeHHs KoH(pirypariit HoMmepis raka 3a 'OCT 6628-73 (puc. 2).
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Pucynox 2 — Korcrpykitist i po3mipu moedni 3arotopku raka ['OCT 6628-73
Jlocepeno: [2]

VYci koudiryparii MojeIi reoMeTpuyHo moAioHi (puc. 3).

BianoBiHO 10 Teopii reoMeTpruHOT 1OIIOHOCTI CIiBBiHOIICHHS 00 emy (Macu M )
MOJIEJII IO HOT0 XapakTepHoro po3mipy D:

M~D?, (1)

ne D — xapakrepnuit po3mip (puc. 1);

M — maca raka.

CryneHeBa 3aJIeKHICTh JIiHII TpeHIy Biamosimae cmiBBigHomenHo (1) y = 5E-
05X>888 5 penmkum CTYTEHEM JIOCTOBIPHOCTI R? = 0,9962.

BucHOBKM 111010 O/1HIET MOJE apaMEeTPUUHOTO psALy KOH(pIryparmiii MOXyTh OyTH
PO3IOBCIO/KEHI Ha Oy /Ib SIKY MOJIEITH IILOTO PSITY.
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Pucynok 3 — 3B's130K Macu rakis 3 miameTpoM 3iBy D (M o4 - Maca Mojienei;
M - Maca raxis 3a tabiunero FOCT 6628-73)
Lowcepeno: pospobaeno agmopamu

HampyxeHo-gegopmoBanuii cTaH MoOJeleld BU3HAYaBCSA 3a JOMOMOIOK JIOJATKY
Solidworks Simulation, «Craruunwuii anamiz» [11, 12].

Jyis TpoBeIeHHs TOCTIDKEHHS oOpaHa Mojieinb raka Neld TOCT 6628-73.

Maca moneni M = 574,26 xr.

Marepian nmerani - "IIpocra Byrieuesa cranb' (0i0miorexka MatepianiB Solidworks
materials). Tun monesni Marepiany: JiHIHHUN, 130TPOITHUMA, IPYKHUH.

o, = 202,6 MIla (mo Mises).

Kpurepiem s agiarpamu KoedillieHTa 3amacy MILHOCTI BHKOPHCTAHO KpUTepii
MakcuMalbHe HanpyskeHnHs mo Mises [13,16].

VYci HanmamrtyBaHHS MPOrpaMH MPUHMAIOTHCS 3a 3aMOBUYYBAaHHSAM, KpiM IapameTpiB
KIHIIEBO — €JIEMEHTHOT CITKHU.

Sk pe3yabTaTH po3paxyHKy pO3TJISTHYTI HACTYIIHI Jllarpamu:

- HanpyxeHHs VOnMises;

— mepeMileHHs cymapHe (pe3ylsibTyroue);

- neopmarrisi eKBIBAJICHTHA;

- koeoirient 3anacy minuocti (FOS).

HanpysxeHo—nedopmoBaHuii craH Mojeneld BH3HAuYaBCS [UIs JBOX BapiaHTIB
HaBaHTAKCHHS.

1. Nel. HaBanTtakeHHS Ha OOHMJBa POrM raka pO3MOAUIAETHCS piBHOMipHO. Ha
KOKeH pir nie HaBaHTaxxeHHS Bing G/2, crpsimoBane mig kyToM o = 45°3rigHo 3 (puc. 4).
3nauenns G obupanocs 3 Jlogatky 'OCT 6628-73 nis mamuH 1 MeXaHi3MiB 3 MalIMHHUM
IPUBOJIOM 3 TSKKHUM PEKAMOM POOOTH.
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P-G/7 tos

Pucynok 4 — Po3paxyHKoBa cxeMa raka (a); 30BHIIIHE HABAaHTAXXCHHS «Ha 00’ ekt Bij 3ycuiuis P (0) 3
3a(hikCOBaHMM KPIIUICHHSM XBOCTOBHKA
Jlocepeno: [T]

2. Ne2. Banrax mifBimeHui Ha oauH pir (puc. 4). 3Hauenns Bantaxy G/2, ne f -
KyT Haxwuiy raka, 110 BU3HAYAEThCS rpadiuHo (Ha OIHIM BEpTUKAN PO3TALIOBYIOThH IICHTP
KOJIa HABAaHTAKCHOTO 3iBa raka i IEHTP MOBOPOTY 000MMHM (TOYKa MEPETUHY Oceil OJIOKIB i
xBocToBrKa). B momatky Solidworks Simulation, «Cratuunuii anami3» po3paxyHKOBa cxema

3 3a(iKCOBaHMM KpIIUIEHHSIM XBOCTOBHMKA 32 TOPIl THMYacOBO YTBOPEHOI OOOHIIKH
npuiiMae BUTIIAM, MOKAa3aHU Ha puc. 5, 0.

a §)

Pucynok 5 — PospaxynkoBa cxeMa raka (a); 30BHIIIHE HABAHTAXKEHHS «Ha 00’ €KT»
Bij 3ycuwwist G/2 (6) 3 3adikcoBaHUM KPITUICHHSAM GOOUIIIKHA XBOCTOBUKA
Jlocepeno: [7]

BuzHaueHHs HaliMEHIII HABAaHTAXKEHHUX €JIEMEHTIB MOJIENI BUKOHYETHCS Bi3yalli3alli€lo
PO3MOIICHUX HATIPY)KSHb 3 BAKOPUCTaHHSIM iHCTpyMeHTa «Design Insight» (puc. 6).
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. . , 9.
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PucyHok 6 — Bizyauizaitist po3ro/iijieHHs] HAIPYKEHb eJIeMEHTIB MO/IEINI IIPH HABAHTKESHHI

3a cxemoro puc. 4 (a); 3a cxemoro puc. 5 (6)
Ioicepeno: pospobneno asmopamu

a

JlocBia ekcrutyaTanii CTaHIapTU30BaHUX TaKiB BU3HAYMB €PrOHOMIUHICTH IMOBEPXOHBb

BUPOOIB, SIKI KOHTAKTYIOTh 31 CTPONMJIBHUM OOJIaHAHHAM. TakuM 4YMHOM KOHTYpHU TakiB
3MIiHAM HE I UISTarTh.

I'eomeTpuuHi CIiBBITHOIICHHSI PO3MIpIB Mepepi3y rakiB, a TaKOX Hapi3HOI YaCTUHU
MO’KHA BBa)KaTH BU3HAYCHUMH TEOPETHYHO 1 EKCIIEPUMEHTAIBHO SK ONTHMAIIBHI.

OOrpyHTOBaHMM € BUAAJICHHS YACTUHM MaTepialy CepeHbOl YaCTHHU raKa.

AOpuc  0TBOpy BH3HA4aBCS EKCHEPUMEHTAIBHUM MHUIIXOM 3  MIpKyBaHb

<

TEXHOJIOTIYHOCTI BUKOHaHHs (puc.7).

/ |
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Pucynox 7 — IlapameTpu OTBOpiB B MOJIEITi Taka
Lowcepeno: pospobaeno agmopamu

OntuMizanii mapamMeTpiB OTBOPY BHKOHYyBaJacsi 3a JOMOMOTOH  «JloCIimKeHHS
npoekTyBanus» SolidWorks Simulation.

3aBmaHHsAM «JlOCHIKEHHsSI TPOEKTYBAHHS» € OOpaHHS TNapaMeTpiB OTBOPY, IO
3a0e3neuye MiHIMaJIbHY METAIOEMHICTh KOHCTPYKIIII MPHU 30epex eHH] MIITHOCTI 1 5KOPCTKOCTI.
Kpurepiem wmimHOCTI mpuiiMaBcsi kKoedimieHT 3amacy wmimHocTi K (32 MEXE TEKydoCTi
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Mmarepiany). BBaxanocss H0mycTUMUM 3HIKCHHS 3Ha4eHHs K 3HOB po3po0JieHOT Mojeli Ha
5% Bin K moxeni raka TOCT 6628-73 npu cxemi HaBantaxkeHHs Nel (puc. 3).
[Hdopmartis mpo ciTKy TBEPAOro Tila MO MpecTaBieHa B Tadm. 1.

Tabmuus 1 — [ndopmanis npo citky Mozaeni

Tun ciTku CiTka Ha TBEpAOMY Tiji
Bukopucrane po3OuTTs: CiTka Ha OCHOBI 3MIIIaHOT KPUBU3HU
Touku SIxo0iaHa ISt CITKHM BUCOKOI SIKOCTI 16
MaxkcumanbHH pO3Mip eJIeMeHTa 81,9578 mm
MiHiManbHUIA PO3MIp eJIeMeHTa 16,3916 mm
SIKICTB CITKH Bucoxka

BuxoHnaHHs 0TBOpY B MOJIeNi 3MIHIOE CIiBBIIHOIIEHHS dOPCTKOCTI ii €eMEeHTIB, 1110
MPU3BOJIUTH 7O 3MIHM KapTUHM HaBaHTaKeHHs. [Ipomec oOpanHs (opmMu OTBOpPY Mae
iTepaniiiauii xapaktep. Bubipka Nmoka3HHKIB HampyXeHO — 1e(pOpPMOBAHOTO CTaHy MOJEINI
raka Neld TOCT 6628-73 3 oTBOpamu mpu 000X BapiaHTaX HAaBAaHTAKEHHs IPEJICTABICHO
3BEJICHUMH JiarpaMamu puc. 8 i puc. 9.

M, Kr K
534

.
o HEEEN

533 1,10
53
1,00
53
53 0,50
53
20
) 53
530 0,70

265 270 265 270 265 70 255 270 255 270 2'55 27

Ll

20

| S B o I -

ey
[

I,

[

C,mm
215 220 225 215 220 225
B mm
150 155
dpam

Pucynoxk 8 — Jliarpama 3B’s13kiB KoeirienTa 3amacy minHocTi K1 macu mojer M
3 mapamerpamu oTBopiB (prc.7) mpu cxemi HaBaHTaxkeHHs Nel (puc. 4)
Lowcepeno: pospobaeno agmopom
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M, kr K
534
I I 1,20
534
533 1,10
533
1,00
532
532 0,90
531
0,80
531
530 ,70
265 270 265 C, MM
215 220 225 215 220 225 220 B, MM
150 155 160 d, MM

Pucynox 9 — Jliarpama 3B’s13KiB KoedimieHTa 3amacy minHocti K'i Mmacu mozgeni M
3 lapameTpamu oTBopiB (puc. 7) mpu cxemi HaBaHTaxeHHs Ne2 (puc. 5)
Locepeno: pospobaeno agmopom

Ha ocHOBi pe3ynbTaTiB 3MiBCTaBICHHS JAiarpaM puc. 8 i puc.9 mpuitmaemo mapameTpu
OTBOpIB (pHUC. 7) 3 MPUUHATHUMH MOJSIMU JIOIYCKIB 3TiIHO JaHUX Ta0Il. 2, MM.

Ta6muis 2 — [Mapamerpu oTBOpiB Mojeli (puc. 7)

d B C
Howminan I'pannune Howminan I'pannune Howminan ['pannune
BIIXWJICHHS BIIXWJICHHS BIIXWJICHHS
+0 +0 -0
155 5 225 -10 265 +5

Ha puc. 10, 11 mpencrtaBieHO pO3MOIUICHHSI HANPYXEHb B €IEMEHTAaX MOJETI INpH
pI3HUX BapiaHTax HABAaHTAKECHb 3 MO3HAYECHHSM MiHIMAJILHOTO 3HAYeHHs KOeQIIlieHTy 3amacy
miHocTi K.

a 0
Pucynok 10 — Po3nionineHHs Hapy»KeHb B €JIEMEHTaX MOJIeNi PH cxeMi HaBaHTaxeHHs Nel (puc. 4)
a — mojens raka Nel4 TOCT 6628-73, 6 - mogens raka Nel4 TOCT 6628-73 3 orBopamu
Loicepeno: pospobaeno agmopamu
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a

0

Pucynok 11 — Po3nioninieHHs HAMTPY»KEHb B €JIEMEHTAX MOJIENi MPH cXeMi HaBaHTaxeHHs Ne2 (puc. 5)

a — mojenb raka Noel4 TOCT 6628-73, 6 - mogens raka Nel4 TTOCT 6628-73 3 orBopamu

Jicepeno: pospobreno asmopamu

B tabnumi 3 mpeacTaBiieH] MOKa3HUKH HAMPYKeHO-Ae(hOPMOBAHOTO CTaHYy MOjeNen
raka Neld T'OCT 6628-73 6e3 orBopiB i 3 orBopamu (Tabi. 2) mpu pi3HHX CcXeMmax

HaBaHTaXCHHA.

Tabmuns 3 — [Toka3HUKU HAMPYKEHO-e(hOPMOBAHOTO CTaHy MOJIEIICH

CxeMma nHaBanTaxkeHHS Nol Cxema HaBaHTa)xeHHS No2
(puc. 3) (puc. 4)
IToxa3Huk I'ak Nel4 I'ak Nel4 I'ak Nel4 I'ax Nel4
I'OCT 6628-73|'TOCT 6628-73 'OCT 6628-73[TTOCT 6628-73
3 OTBOpaMu 3 OTBOpaMu

Hamnpy>xenus Von Mises, 1885 1937 1531 1896
kr/em?
Kpurepiii : Makc. mogeni
Pe3ynbryroue ctaTuuse 0,72 0,76 1,29 1,49
MepeMIITICHHS, MM
Kpurepiii : Makc. mogeni
ExBiBanentHa nepopmanis | 0,001 0,001 0,001 0,001
Kpurepiii : Makc. Mmozemi
3amnac MiHOCTI 1,19 1,16 1,47 1,19
Kpurepiii : Min. monemni

Jicepeno: pospobreno asmopamu

[Ipu po3pobIi KOHCTPYKTOPCHKOI JOKYMEHTalli Ha JABOPOTHIl rak 3 OTBOpaMH CIIiJ
BPAaxOBYBAaTH CITIBBIIHOIICHHS TapaMeTPiB OTBOPIB 3a TadJ. 3 3 XapaKTEPHUM PO3MIpOM 3iBa

raka D (puc. 1).
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BucnoBku. YTBopenus otBopiB B rakax 'OCT 6628-73 no3Bosisie 3MEHIIUTH Macy Ha

7% 0e3 3MeHIIEHHsS HOro eKcIulyaTalliifHuX BJIACTUBOCTEH. BUKOHaHHS OTBOpY B Mojeni
3MIHIOE CITIBBIJTHOIIICHHS JKOPCTKOCTI ii €JeMEHTIB, IO MPHU3BOJIUTH 10 3MIHU KapTHHHU
HaBaHTakeHHs. [Iponiec o6panHsa Gopmu 0TBOPY Mae iTepalliiHui XapakTep.

IIpencraBneHo po3noAlICHHS HANPYXEeHb B €JIeMEHTaX MOJENI PU Pi3HUX BapiaHTax

HABaHTAKCHb 3 TTO3HAYCHHSIM MIHIMAJILHOTO 3Ha4eHHs KoedimieHTy 3anacy MinHocti K. Ilpu
PO3po0Ili KOHCTPYKTOPCHKOI TOKYMEHTAIIl Ha JBOPOTHIA rak 3 OTBOPAMH CIIiJl BPAXOBYBATH
CHIBBIHOIIEHHS IMapaMeTpiB OTBOPIB 3 XapaKTEPHUM PO3MipOM 3iBa raka.
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Improving the Efficiency of the Forged Two-horned Hook Design

An improvement of standard cargo two-horned hooks is proposed, which theoretically allows to reduce
the weight by 7% while maintaining performance. The analysis of influence of the form of the forged two-
horned hook on its efficiency is carried out. The model for studying the stress - strain state of the crane hook
under conditions of maximum load, suitable for the formation of configurations of hook numbers. The modeling
of solid objects is carried out, which allows to analyze the structures made according to the scheme of the curved
beam with an accuracy greater than that allowed by the theoretical calculation. The least loaded elements of the
model are determined by visualization of distributed stresses. Comparison of world standards of two-horned
hooks shows a significant difference in material efficiency with the same classes and groups of classification.

To study the stress - strain state of the crane hook under conditions of maximum load in the program
SolidWorks built a model suitable for the formation of hook configurations. The stress-strain state of the models
was determined for two load variants. The load on both hooks of the hook is distributed evenly and the load is
suspended on one horn. Experience in the operation of standardized hooks has determined the ergonomics of the
surfaces of products in contact with the rafter equipment.

The geometric ratios of the cross-sectional dimensions of the hooks, as well as the threaded part can be
considered determined theoretically and experimentally as optimal. It is reasonable to remove part of the
material of the middle part of the hook. The strength criterion was the coefficient of safety margin. It is
acceptable to reduce the value of K of the newly developed model by 5% of the K model of the hook.
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Making a hole in the model changes the ratio of the stiffness of its elements, which leads to a change in
the load pattern. The process of choosing the shape of the hole is iterative. The stress distribution in the elements
of the model at different load variants with the indication of the minimum value of the safety factor K is
presented. When developing design documentation for a two-horned hook with holes should take into account
the ratio of the parameters of the holes with the characteristic size of the throat.
load hook, model configuration, solid model, stress - strain state
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