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B cTtatn po3rnsHyTi NUTaHWUA BM3HAYEHHA €HEeproeKOHOMIYHOro MeTofy TeXHOJIOriYyHOro
npouecy cknafjaHHs MpecoBux (3 HaTArom) 3’efHaHb. [1OKas3aHO, WO eWeproeMuicTb MpoLecis
3a1eXNTb BIf FeOMETPUYHUX PO3MIPIB AeTanel, CTPYKTYpPbl TEXUOMOTiYMOro Npouecy Ta HaTary B
3’efjHaHLL.

Y3aranbHIUYM oTpUMauni javi gns pismmx nocafok 3'efHaHb 3i cTani 3 MOMOWHUM BasioM
[03BONAIOTH BU3HAYMTW 06nacTi NPHOPUTETHOrO0 3aCTOCYBAaHHA TEXMONOrin  cKnafaHHA
3anpecoBKOK abo 3 BMKOPUCTAHHAM MOMNepefHbLOro Ha”BY. PiBEHb eHeprocrnoXXmWBaHHA MOXHa
MakCMManbHO 3MEHLWWTU, SAK 3a PaxXyHOK EKOHOMIYHOro o6nafHaHHA, TakK i 3a paxyHoK
€KOHOMIYHOI' TEXHO/IOT L.

Knwo4yoBl cnoBa: TexXHOMOrid, CKNagaHHs, eHeproeekTMBLICTb, TepMofis, npecose
3’efiHaHHA, PO36MpPaHHA, eHEPrOeMLLCTb, TEXHOMOTIYHMIA NPOLEC, HATAT, KOHTaKTHUIA TUCK.

PesHnuyeHko H.K. «OnpegeneHne 3HeprosKOHOMUYHbIX TEXHO/MOTMIA COOPKM MNpPeccoBbiX
COeANHEHNIA»

B cTaTbe paccMOTpeHbl BOMPOCHI OMpefefieHnss 3HeProaKOHOMUYHOTO MeToAa TEXHOOIMU-
4yecKoro npouecca CO0pPKM NpeccoBbiX (C HATArOM) coefuMHEHWMA. MOoKa3aHO, YTO 3HEeProeMKoCTb
MPOoLLeccoB 3aBMUCUT OT FeOMeTPUYECKUX pasmMepoB AeTaneil, CTPYKTYpbl TEXHO/IOrMYECKOro npo-
Llecca M HaTAXXeHUs B COeVIHEHUMN.

O606Lan NoONy4YeHHble JaHHble 415 pa3fIMYHbIX NOCALOK COeAWHEHWIA U3 CTann C NosbiM
Ba/IOM MO3BO/IAT ONpefennTb 06/1acTV NPUOPUTETHOTO NMPUMEHEHUA TEXHONOMMIn cO0pKM 3anpec-
COBKW, U/ C UCNO/Ib30BAHWEM MpeABapUTe/IbHOro HarpesBa. Y pOBeHb 3HepronoTpe6eHns MOXHO
MWUHUMU3NPOBATb, KakK 3a CYeT 3KOHOMWYHOro 060pyL0BaHUSA, TaK U 3a CYET 3IKOHOMUYHOIN TEXHO-
Norunu.

KntoueBble cnoBa: TexHonorus, cbopka, 3HeproapeKTMBHOCTb, TepMOAeicTBUe,
COeJMHEHMNE C HATATOM, pa3bopka, IHEProeMKOCTb, TEXHONOTMYECKUA MPOLECC, HATAr, KOHTaKTHOe
faBneHue.

ReznichenkoN. «Determination of energy-efficient technologies for the assembly of press joints».

The article deals with the issues of determining the energy-economic method of the
technological process of assembling press (with tension) connections. It is shown that the energy
intensity of processes depends on the geometric dimensions of the parts, the structure of the
technological process and the tension in the joint.
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Technological design of press compounds should be considered first of all with respect to
pressing technologies and using induction heating. Pressing provides, under other equal conditions,
less durability of the connection than the addition with heating, but it is less energy-intensive. At
high contact pressure, in the contact details, due to the high tension, when pressed on the landing
surfaces there are plastic deformations that lead to the formation of risks or even zadirov. A large
tension when combined with heating requires a higher temperature of heating. The dependence of
the required temperature of heating of parts from steel, from the landing diameter of the connection
is shown.

The graphs of the dependence of the required temperature difference for the considered
landings are presented. It is shown that the heating temperatures of parts are significant for
connections with small seat diameters. This is due not only to relatively large tensions, but also to
relatively large thermal gaps. Thus, connections with small diameter and thick-walled covering
parts for all types of landing with a tension for qualitative characteristics are in the risk zone.
Reducing the necessary gap by further refinement of technical assembly systems will make it
possible to collect with heating connections with diameters less than 100 mm.

Summarizing the data obtained for different landings of steel joints with a piston shaft, it is
possible to determine the areas of priority application of pre-compression or pre-heating
technologies. The level of energy consumption can be reduced to the maximum, both at the expense
of economic equipment and at the expense of economic technology.

Keywords: technology, assembly, energy efficiency, thermodynamics, press connection,

disassembly, energy consumption, technological process, tension, contact pressure.

Beryn

CyuacHe MamnHOOYAiBHE BUPOOHHULTBO € Pi3HOCEPIHHUM, OaraTo-HOMEHKJIATYpHUM, 3 dac-
TOIO 3MIHOKO BUPOOIB. 3pOCIIM BUMOTH 10 TEPMIHIB PO3POOKH TEXHOJOTIH, MOMIMIIEHHS X SKOCTI 1
3HIDKEHHsI BUTpaT. TomMy HEOOX1MHO MaTH 3HAHHS MPO LUBIXH BIOCKOHAJIEHHS TEXHOJIOTIH.

IIpouecu 306upanHs Ta po3OUpaHHs 3'€IHAHb 3 HATATOM, B SIKUX BHKOPHCTOBYETBCS 1HIYK-
LI {HWI HarpiB HA JeTajl, XapaKTePU3YEThCS PSIOM 3arajlbHUX 3aKOHOMIPHOCTEH: THMYAcOBa 3MiHa
pO3MipiB AeTanell B BIAMOBIIHO 3 3aKOHAMH HArpiBaHHS Ta OXOJIOJKEHHS TBEPAMX TLJI, 3MIHHICTb
LIUKJIy Yepe3 Pi3HI TPUBAJIOCTI MPOLIECY CKPIIUICHHS AeTajel NP CKIIaJaHHI Ta PO3KPIIUICHHI 3'eA-
HAaHHS NpU po30HpaHHI, BUIbHE MMOEAHAHHS, UM P03 €IHAHHS [eTajieil BHACHIIOK HASBHOCTI T€PMi-
YHOT'O 3230y MiXK HUMH.

EHneproemuicTh npoueciB 3aieXKUTh HE TIIBKU BiA PIBHSI HArpiBy JIeTanell, ane 1 BiJl CTPYK-
Typu TexHojoriuHoro nponecy (TII). V 3B's13ky 3 M He0OX1THO BUSHAYUTH O0IACTh €(pEeKTUBHOTO

3aCTOCYBAHHS TEXHOJIOTIH, B AKMX JETaJ MiAJAI0ThCA HATPIBAHHIO.

1. AHani3 JiTepaTypHHUX JAHHX Ta MOCTAHOBKA NMPo0JieMHU
IIpecoBi 3’enHaHHs AeTanell BUKOPUCTOBYIOTBCS B PI3HUX rayy3six rnpomucioBocti. Ckia-

JaHHsA- 030UpaHHs 3’€I[HaHb 3 HATAIOM MOXHA BUKOHYBATH IIPECOBUM MCTOAOM a00 HarpiBOM 1o
2 2
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ABNAeTbCA OWbW  ePeKTUBHUM.POO6OTM 3 BUKOPUCTAHHAM efleKTpOHa”BYy 3ano4vaTKyBas
A.logonuw, we B 19 amain'i. B noganswomMy nuTaHHAMM CKNajaHHA NPecoBUX 3’efHaHb 3 TePMO-
pieto 3arimanucsa M.M.Hosikos., J1.1.Kab6iH, '.A.AHapeeB, 5.M.ApneHTbeB i mini.

OpfHak, B po60Tax He 3HaWLWWAW PO3rNsAy NUTAHHA BU3HAYEHHSA eHepProeeKkTUBHUX TEXHO-
NOruii CKnafaHHs 3’efHaHb.

2. lwb Ta 3agay! gocnlpkeHHsA

B 3agayy [JOCNigKeHHSA CTaBUTbCA MUTAHHSA BU3HAYEHHA eHeproeeKTUBHOr0 TEXHONOMUY-
HOro npouecy CKnajaHHA 3’efHaHb 3 HATArOM B 3a/1€)KHOCI BLY reOMeTPUYHUX PO3MIpIB fLeTaneil.

3. Buknag ocHoBHOro mateplany gocnlpxeHHs

TexXHONOriYHICTb KOHCTPYKLH MNPecoBuX 3'efiHaHb HEOOXLWHO po3rnagatv B neplly 4vepry
Mo BLIHOLWIEHHK A0 TEXHO/OTil 3aNpPecoBKMN i 3 BUKOPUCTAHHAM iHAYKLIAHOINO HarBaHHs. AK 3a-
3Havanocs, 3anpecosBka 3abesneuye, NpyU WIWKNX PIBHUX YMOBAX, MeHLY MILHICTb 3'e4HaHHA HiX
CKNajaHHA 3 Ha"BaHHAM, ajfe BOHa MeHLW eHeproemHa. pu BeIMKOMY KOHTaKTHOMY TUcKy (P), B
KOHTaKT feTaneil, BHACNLWOK Bennkoro Hatary (N), npu 3anpecoByBaHLL Ha NOCaj04HUX NOBepX-
HAX BUHUKAKTb NNactTvyw gedopmauH, Wo Npu3BOAATL A0 YTBOPEHHSA PUCOK abo HaBrTb 3a4MpPOB.
Benuka sennunHa N npu cknagaHw 3 Ha”BaHHAM BuMmarae 6inblWw BMCOKO! Temnepatypn Ha"By.
[0 nocagok 3 HaTArOM, A0 YaCTO BUKOPUCTOBYHOTHCA Y MAlIMHOOYAYyBaHLL, BifHOCATLCA MOCaLKM
3 BigxuneHHam H7, H8 npu n6,p6,r6,s6,u7,u8,x7,z8 (cuctemHi otsopu) u N7, P7, R7, S7, N8, U8
npu h6, h7, h8 (cuctema Bany). PO3rnsaHyBLUN BUKOPUCTAHHA AeAKUX HANOLWbLI BXMUBaHUX NOCAL0K
ANA 3'eflHaHb 3 KOHCTPYKLLWHO! cTani 3 JOBXWHOK Bafy GifibLLIOKD, HIXK AOBXMWHA BTY/IKK, LLO 4acTo
3aCTOCOBYeTbCA B KOHCTPYKLWAX BUPO6IB, BUKOHaHI po3paxyHKKU i nobyaoBaHi BignoBigHI rpadiku,
npeacTaB/ieHi Ha puc.l.

AK BMAHO 3 puc.l. 3acToCyBaHHA noca-
H7

OKN,r6 Haibwbl nerko! i3 posrnsaHy-
TUX, ANS 3'eflHAHb Bax fJiameTpiB He
BUK/IMKae Mo60BaHHA LWOAO BUHUK-
HeHHA MiacTUYHOro  AedopMyBaHHA

maTeplany. [nA nocagku, X8 MOXIMBa
nosiea 30H MaacTUYHMX Aedopmaliii B
pas™ AKWo getanb 6yge OWbL XOPCT-
Ka (TOBLMHA CTIHKW BTY/NKM OLblue
0,4d). Mpwu posrnagi 3'egHaHb 3 Mexa-
HIYHUMW  BNACTUBOCTAMM  Mmatepiany
JeTanei BiAMIHHMX Bifg TUX, ANS SAKWMX
BM3Hauyelw o6nacTi 3acToCyBaHHA no
Puc. 1. 3aneXLcTs NUTOMO! TUCKY Ha KOHTaKTHbIX puc.l., c/W, BHOCUTKU BIiAMOBIgHI non-
MOBEPXHAX AeTanel BLL nocagku i flamMeTpy 3'efHaHHSA paBKu.
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AK BUAHO 3 rpadTB, npu manmx plamerpax 3'egHaHHA (d <50MM) NUTOMMUIA TUCK JocsArae
3HAYHUX BE/IMYMH, ane B Mipy 306ibleHHS d BOHO Pi3KO 3HMXKYETbCA. Y 30W MPYXHUX gedopma-
Win petanein (Hux4de nwn 1 ana ctanm 45 i HKYe nwu 2 gna ctann CT.3) BUABNAOTLCA BLUYMOBLLY-

HO BC BeNMKOrabapuTHi 3'efHaHHA 3 PO3rNAHYTUMMK Mocagkamu, i BeNMKorabapuTHi 3'efHaHHSA i
H8 H7

nocagkamm bie, X3 i ro.

Mpw po3rnsagi 3'efHaHb 3 MeXaHiYHMMW BNACTUBOCTAMMW MmaTepiany feTaneil BLMLLUHMX Bif
TUX, ONA AKUX BM3Hadelwl 061acTi 3aCTOCyBaHHA Mo puc.l., caw, BHOCUTW BigMOBiAHI nonpaBKu.
OCKLbKM NpW HaABHOCTI Xo4a 6 OKpemMmnx 30H NIaCTUYHOro SeOpMyBaHHA MeTany npu CKNagaHL
3'efjHaHb 3anNpecoBKOI Ha NOCafOYHUX NOBEPXHAX AeTanelt 3'aBNATbCA PUCKK ab0 HaBLWb 3a4upH,
AKi Npu ekcnayaraum e [Kepenom pyrHYBaHHA, (hOPMYBaHHA TakuX 3’efHaHb, AOLLWbHO BUKOHY-
BaTW 3 TepMiYHUM 3a30poM. TOOTO 3aCTOCOBYBAaTWM TEXHOSIOMM, WO BMKOPUCTOBYIOTb TEPMOLIIO.
Po3rnaHemo 3 no3uvum 3abesneyvyeHHs AKOCTI 3'efJHAHHA TEXHO/ONK 30MPaHHA 3 BUKOPUCTAHHAM
Harpisy. AKLWO roN0OBHUM 0OMEXXeHHAM 3a AKICTIO NpecoBo! TEXHO/OMM e niacTuyHe AeopMyBaH-
HA maTepiany fetanei, TO ANA TEXHONOIM 3 Ha”BaHHAM FO/IOBHUM OOMEXeHHAM e TemnepaTypa,
OCKWbKN HaBaHHS, HaNnpukKnag, ctasieBux He TepmMoo6bpobneHnx getanei suue 350-400 °C Bu-

KNnKae 3MiHy !X (hi3nko mexaHiyHUX BnacTusocTen [2,4].

pathmkn 3anexxHocn Heobx1aHOro TemnepaTypHoro nepenagy ~Tax gns po3rngHyTUx no-
CajoK MokKasaH Ha puc.2. TyT BpaxoBYeTbCA MaKCUMajibHe 3HAUYEeHHS TepMiYHOro 3asopy B 3'ef-
HaHHi (AKWI OTPUMYIOTb BHACNifOK Ha“BaHH#A). Moro BennuMHa pospaxoBaHa MO 3anexHOCH
0,01\Vd [3]. Ak BuAHO, TemnepaTypu Ha”"BY AeTanei 3HauyHi A4nd 3'efHaHb 3 MaMMU NOCaf0YHN-
MW fiameTpaMu. Lle MOACHIOETLCA HE TifIbKW BLLHOCHO BE/IMKUMUW HaTAaramu, ane i BLLHOCHO Besn-
KAMW TepMiYHUMUY 3a30pamMu. TakUM YMHOM, 3'eJHAHHA 3 ManuM d i TOBCTOCTIHHUMMW OXONOKYUMN-
MW AeTanamu ANA Bax TWUMIB NOCaf0K 3 HaTArOM 3a AKOCHUMU XapaKTepucTukaMu 3HaxoAsaTbCs B

30U PU3UKY.

Cnipg 3a3HaunTK, WO 3a3BMyal npuiiMaeTbcs
TEPMIYHUIA CKNafanbHU 3a30p BeIMUYNHOKD
0,01Vd e 3aBulLeHUMM 0COBAMBO ANA Mannx
fiameTpiB puc.2. 3HMXEHHS HEOOXLHOro 3a-
30py S 3a paxyHOK Nojanbllioro BAOCKOHa-
NEHHA TEXLWYHMX CKNajaibHUX CUCTEM JacTb
MOXNMBIOTb 36Mpaty 3 HarpisaHHAM 3'efl-
HaHHA 3 nocagkamun H8/x8 npn d<100mm. Lie
[03BOSINTb 3HU3UTW 3arafibHUI BUTpaTa Ten-

petanei 3L ctam 4Na KOMNeHcaul HaTary i ocB1lTn Tep- o A o
NnoBO! eHepru, WO e Ha Ha”B feTanei.

M14HOro 3a3opy, BLL, NOCaAKOBOro Alamerpa 3’efHaHb
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Bucnosxn

VY3aranpHIOIOYH OTPUMAHI aH1 JJIsl PI3HUX MOCAOK 3'€IHAHD 31 CTaji 3 CIOJIOIITHUM BaJIOM
JO3BOJSIFOTh  BU3HAYUTH 00JIACTI MPIOPUTETHOTO 3aCTOCYBAHHS TEXHOJIOTIH CKIIA[aHHS 3aIMpecoB-
KO a00 3 BUKOPHCTaHHSM IIONEPEIHbOr0 HarpiBy. PiBeHb €HEproCnOKMBAHHS MOXKHA MaKCHUMa-
JBHO 3MEHIINTH sK 32 PAXYHOK €KOHOMIYHOrO OOJIaIHAHHS, TaK 1 32 PaXyHOK €KOHOMIYHOI TE€XHO-

JIorii.
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