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EKCIHHEPUMEHTAJIBHE JOCJIIJKEHHSA BIVIMBY MEXAHI3MY IIOBOPOTY
YAAPHUKA HA EOEKTUBHICTD POBOTH EJIEKTPOI'TAPABJITYHOI'O
ITPECOBOI'O OBJIAJHAHHA

B pobomi 3anmpononosano cnocib niosuwenns egexmusHocmi pobomu upyOy8anbHUX nNpecie necKoi
npomucinogocmi. Boockonaneno Mmexanizm nogoponiy YOapHUKA enekmpoziopagniuHozo npecogozo 0ONIAOHAHHS.
IIposeoeni excnepumenmanvHi 00CTIONCEHHS O036ONUNU GCHAHOGUMU, WO GOOCKOHANEHUN MEXAHi3M NOGOPONYy
VOAPHUKA CHPUSLE 3MEHULEHHIO eHEeP2OCHONCUBAHHS. MA NePEeBAHMANCEHHS NPECi8 3 YACMKOBUM NOKPAUJEHHAM AKOCHI
supybanux oemarneil.

Kniouosi cnosa: enexmpociopasniyne npecoge o06naduanus, eupyOySaibHUll Npec, MeXawizM Nno8oponty
yoapHuKa, egpekmusHicme pooomu.
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EXPERIMENTAL RESEARCH OF INFLUENCE MECHANISM OF TURN SHOCK-WOR KER ON EFFICIENCY
WORK OF ELECTRO-HYDRAULIC PRESS EQUIPMENT

Abstract — The aim of article is increase of effi@y work of electro-hydraulic press equipmentighitl industry due to perfection of
mechanism of turn shock-worker.

For realization of experimental researches on #me of press PVG-8-2-0 the row of structural charigeexecuted. On the basis of
conducted researches the graphic dependencesrafechaweiN, which is consumed by electro-hydraulic press mment and the pressure of oil in
the systenP from time of his work, are built. In accordance with the obtained datzived dependences that are typical for each afgascess of
cutting. The analysis of results of the conductggeements allowed to set influence of mechanisntuof shock-worker on a dynamics and
efficiency of work of cutting presses during implemtation of technological operation of cutting.

It is set that the hand turn of shock-worker asgistluction of energy consumption on 26% compahtiwith an existent equipment and
overload of cutting presses with the partial imgment of quality of the cut down details.

Keywords: electro-hydraulic press equipmeniiting press, mechanism of turn shock-workerceficy of work.

IMocranoBka npodJjemMu

Ha cboromHimHiii OeHb aKkTyalbHAM € 3aBAaHHS MiABMILEHHS e(EeKTUBHOCTI poOOTH BXKe iCHYHOUYOro
00JaJHAHHSA Pi3HUX rajiy3eil IPOMHCIOBOCTI.

EnexrporinpaBniuni BupyOyBajibHi Mpecd KOHCOJBHOTO THUIY TMOLIMPEHI Ha MiANPUEMCTBAX Jierkol
MPOMUCIIOBOCTI, OJTHaK iXHE KOHCTPYKTHBHE BUKOHAHHS HE BIATOBiJa€ CyyaCHUM BHMOTaM 3 €Heproe(eKkTHBHOCTI Ta
HaniitHocTi poboTH.

CyvacHuWil piBeHb PO3BUTKY TEXHIKM Ta TEXHOJIOTiii NO3BOJISIE TO-HOBOMY CIIPOEKTYBATH, PO3pOOMTH Ta
BUTOTOBUTH CydacHe OOJagHaHHS 3 BHCOKMMM TEXHIKO-€KOHOMIYHUMHM TIOKa3HWKaMH. TOMYy BHMKOpPHCTaHHS
BHCOKOE()EKTMBHMX TEXHOJIOTiH 10 BIZHOIIEHHIO 10 BUPYOYBaJbHUX TPECIB € aKTyaJbHUM 3aBIAHHSM, CIIPSIMOBAHIM
Ha MiABUILEHHS IIUPOKOT0 CIEKTPY MOKIJINBOCTEN BKa3aHOro 00JIaHAHHS.

AHaJIi3 OCTaHHIX J0cailKkeHb Ta MyOJaiKkawii

B mnomepennix poborax [1-4] mOCHiIKEHO IUISIXM BIOCKOHAJICHHS €JIEKTPOTiIPaBIidHOTO MPECOBOTO
oOfagHaHHA JIerkoi MPOMMUCIOBOCTI, OJHAK HE BpPaXOBAaHO MOXJIMBICTb MiABUILEHHSA €(GEKTUBHOCTI pobGOTH
BHpPYOyBalbHUX MPECIB 32 PaXyHOK BIOCKOHAJIEHHS MEXaHi3My NMOBOPOTY yIapHHKA.

3 BUKOPUCTaHHSIM CYYaCHMX METOMIB BHUMIpDIOBaHHA Ta iCHYIOUOro BHMCOKOE(EKTUBHOrO 00afHaHHA
3’ IBMJIaCh MOJKJIMBICTH 3 BUCOKOIO TOYHICTIO OTPUMYBATH BiATIOBiIHI BUMipIOBANbHI XapaKTEePUCTHKH, SKi JO3BOJISIOTH
poOHTH BUCHOBKH MPO AMHAMiKy poOOTH BUPYOYBaJIbHUX TMPECIB 3 BUCOKOIO JOCTOBIPHICTIO.

®opmMyTIOBaHHS METH

Mertoto poboTH € TiIBUIIEHHS epEeKTUBHOCTI POoOOTH eNeKTPOTriapaBIivHOTO MPECOBOr0 OOJIAHAHHS JIETKOT
MPOMUCIIOBOCTI 32 PaxyHOK BIIOCKOHAJIIEHHSA MEXaHi3My MOBOPOTY YAapHHUKa.

Bukusiag ocHoBHOro maTepiany

Ha ocHOBi mpoBeneHux mochikeHb [3, 4] BCTAHOBJIEHO, INO ENEKTPOTiApaBIliyHE MpecoBe OOJaIHAHHS
noTpedye BAOCKOHAJIEHHS 3a PaXyHOK 3MiHM HOTro KOHCTPYKLIT.

TeopeTdHi po3paxyHKH, a TaKOX aHali3 PO3BUTKY CYYacHMX BHpYOyBanbHHMX mpeciB [4] BkasyloTh Ha
HACTYIHI epeBary Bifl NPOBeNeHHs TAKUX KOHCTPYKTHBHUX 3MiH:

—  CHpOILEHHs KOHCTPYKLIl MeXaHi3My TIOBOPOTY yIapHUKa;



—  3MEHUIEHHS Macu MPecoBOro 00JaJHaHHS;

—  3MEHIICHHS rabapuTiB MPEecOBOTr0 O0JIaTHAHHS;

—  3MEHILIeHHS eHeProBUTpaT;

—  MOKpalleHHs eKOHOMIYHOT e(peKTHBHOCTI BHACHIAOK 30ibIIEHHS TPUBAIOCTI pOOOTH €NEeKTPOABUTYHA.

ToMy, And BCTAHOBJEHHA [OCTOBIPHOCTI 3pOOJIEHMX aHATITUYHHMX pPO3pPaxyHKiB HEOOXiIHO MpPOBECTH
JOCIIiKeHHs 3 BUSHAUEHHs! BIUTBY MEXaHi3My MOBOPOTY yAapHUKa HA e()eKTUBHICTb poOOTH BUPYOyBaNbHUX MPECIB.

B 0cHOBY ekcriepuMeHTaJIbHUX AOCHiIKeHb MOKJIaAeHO 3aBJaHHA BU3HAUEHHs BIUIMBY MeXaHi3My TOBOPOTY
yIapHMKa Ha e(eKTHBHICTb POOOTH NPECcOBOr0 00NaHAHHS.

Jlnst npoBeaeHHs nociimkens Ha 6a3i npeca [1BI'-8-2-0 BukoHaHO ps KOHCTPYKTHBHUX 3MiH:

—  BHKJIIOYEHO 3 Mpeca MeXaHi3M MOBOPOTY YAApHUKA,

— 3MiHEHO BY30JI KpIIUIEHHS yNapHWKa TiAPOIIIIHApPA CKAJKWA 3 BCTAHOBJEHHSIM pajialbHO-YMOPHOTO

iU ITHAKA;

—  BCTAHOBJICHO PYKOSITKY PYYHOTO KepyBaHHS CKaJIKOIO 3 KHOMKOK BMHUKaHHS MpoLecy BUPpyOyBaHHS;

— BHECEHO 3MiHHM 10 eJIeKTPUIHOI Ta TiIpaBIiuHOT CXeM Tpeca.

Ha 0a3i migmpuemctBa BAT “B3yrekc” M. XMeNbHUIBKWI 3/iHCHEHO 3aMipu 3ycWIUId, sike HEOoOXiqHO
NPHKIACTH POOITHUKY I TIOBOPOTY ynapHuKa (Ha mpecax ITBI'-8, Comparti Atom, mo 3HaXOIMTBCS B Mexkax
8...14H, mnsa npeca IIBI'-8-2-0 — 13H). Take 3ycwuisi BiAnoBimae HoOpMaM OXOPOHM Tpali Ui POOITHHKIB, sKi
NpalioTh Ha BKa3aHOMY 00JaaHaHHi [5, 6]:

—  POOITHUKU-IIKIPSHUKK Ta B3yTTHOBUKH,

—  pOOITHUKH, 110 0OCTYTOBYIOTh MALLMHU Ul BUPOOJIEHHS B3YTTS,

—  BUPOOHWKH B3YTTS.

Jnst eKcnepuMeHTIB BHUKOPHCTaHO TOCTpWii pisak mepumerpy L=0,6M i3 OBOCTOpOHHIM CHMETPUYHUM
3aroCTPEeHHSIM 3 KyTOM 3arocTpeHHs 25°, a takox BupyOyBanbHy mumty 3 [IBX. B sikocTi marepiamy BUKOpHCTaHO
M’ SIKy HaTypaJlbHYy IIKipy BepXY B3yTTs TOBIIMHOIO A=1 MM.

ExcriepyMeHTaJIbHI JIOCHIIKEHHS MPOBOIWINCH 33 METOOMKAMM, OMHCAaHUMHU B [2-4], 3 BUKOpPHCTaHHAM
AQHAJIOTIYHOT0 BUMIipIOBaNbHOTO 00JIaHAHHSL.

BumiptoBasnibHe 00JafgHaHHS MpALIOE 33 NPUHLMIOM aHAJIOroBO-LU(POBOro MEpPeTBOPEHHS CTPYMOBOIO
CUTHally, LIO CIHOXKMBAE eNEKTPOOOJagHaHHS Mpeca, 3a JOMOMOrol BHCOKOTOYHMX JaT4MKiB cTpymy Ta AL 3
HACTYNHUM BHBEJIEHHSM €KCHepUMEHTAIbHUX JaHUX HA eKpaH MepCOHATbHOrO KOMIT I0Tepa.

Jn1g oTpUMaHHA TOYHUX JaHUX BUMIpIOBAJbHUX MapaMeTpiB NpecoBoro obnaaHaHHsa Oyno Bukopuctano AL
NI USB-6009 ¢ipmu National Instrumentslani, oTpumani 3a J0MOMOrOK po3poblieHOro BHMiproBaibHOrO Onoka [2],
niepenarothest Ha AL, sikuit mepeTBOprOe X y BiAMOBIAHI L(POBI 3HAYCHHS BUMIPIOBAIBHIX XapaKTEPUCTHK.

Ha ocnoBi npoBenennx mociimkeHs mo0ynoBaHo rpadivHi 3ameXHOCTI 3MiHM MOTY)HOCTI N, sIKy criokuBae
eNIeKTPOTiApaBliuHe NpecoBe obalHaHHSA i TUCKY Maclia B cucteMi P Bif yacy iioro po6otu t (puc. 1, puc. 2).
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Puc. 1.T'padiuni 3a/e:xn0cTi 3MiHH CIIOKHTOT NOTYKHOCTI Biji Yacy poGoTH 115l Pi3HHX KOHCTPYKTHBHHX cXeM BHKOHAHHS Ipeca
IIBI'-8-2-0: 1 —3 aBTOMATHYHHM IOBOPOTOM YAAPHHKA; 2 —3 PYYHHM IOBOPOTOM yAapHHKA
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Puc. 2.I'padiuni 3a7e:KHOCTI 3MiHH THCKY B CHCTEMi BiJl 4acy po6OTH J1sl pi3HHX KOHCTPYKTHBHHX cXeM BHKOHaHHS npeca [IBI'-8-2-0: 1 —3
ABTOMATHYHHMM IOBOPOTOM YJIapHHUKA; 2 —3 PYYHHM IOBOPOTOM yJapHHUKA

Awnaniz otpuMaHuMxX rpadiuHMX 3anexHocteil (puc. 1, puc. 2) BKasye Ha Te, IO NPOBENCHi BKas3aHi
KOHCTPYKTMBHI 3MIHM J03BOJISITH 3a0€3MEUMTH 3HAYHy EKOHOMII0 €HEepropecypciB 3 4YacTKOBUM 3MEHIIEHHSAM
TIepeBaHTAXKECHHS EJIEKTPOTiIPABIIYHOTO MTPECOBOTO O0JIAAHAHHS, IO TiIBUIIY€E HOTO eHEProe(heKTHBHICTS.

V BiAMOBIAHOCTI 3 OTPUMAaHUMH EKCIIEPUMEHTATHPHAMHU JTaHUMH BCTAaHOBJICHO 3aJIC)KHOCTI 3MIiHU CITOXKHUTOT
notyxkHocTi N i THCKY B crcTeMi P ai1st KO)XHOI 3 AUTSAHOK nporecy BUpYOyBaHHs. {J1si KO)KHOTO piBHSAHHS BCTAHOBJIIEHO
JIOCTOBIpHICTH ampOKCUMAIlii (Rz) Ta BU3HAYEHO, 1[0 OTPUMAaHi PIBHSIHHS 3 IOCTATHHOK TOYHICTIO (3% i CHOKUTOT
noTyKHOCTI i 5% U THCKY) BiITBOPIOIOTH MiiiCHY 3ajeKHiCTh, OCKiTbkM R y BCIX BHMAAKaX 3HAXOANTHCA B
mexax 0,95...1. BpaxoByrouu, mo Ha npeci [1BI-8-2-0 3 aBTOMaTHYHUM MMOBOPOTOM YAApHUKA NOCIHiIKEHHS Oynu
npoBenieHi panime [1-4], ToMy OoTpuMaHi 3aJeXKHOCTI MOOYAOBaHI TiJILKM Ui MPECOBOTO OOJaJHAHHS 3 PYYHHM
MOBOPOTOM yIapHHUKa.

AmHani3 pe3ynbTaTiB MPOBEAECHUX E€KCIEPUMEHTIB JO3BOJAE POOMTH BMCHOBKM MO BIUIMB 3MiHHM MEXaHi3My
MOBOPOTY yHAapHWKAa Ha NOUHAMIKY pPOOOTH BHPYOYBaJIbHHX TMpECiB Til Yac BUKOHAHHA TEXHOJOTIYHOI omepartil
BHUpyOyBaHHS.

3aJIeXKHICTb 3MiHN MOTYKHOCTI, CTIOXKHTOI 3 Mepexi, HOCUTh CTPUOKOTIOAIOHNMIT XapakKTep Mil 4ac He3HaAYHOTO
nepiomy Yacy — Bil MOMEHTY pyXy yAapHWKa BHHM3 [0 WOTO MiAHIMAaHHS Micis BUKOHAHHA BUpyOyBaHHS MaTepiaiy.
OueBUIHO, IO TAaKWil TO3UTHBHUN €()EeKT AOCATAETHCSA 32 PaxXyHOK MPOBENCHHS NaHWX BIOCKOHANeHb. [TopiBHAHO 3
KkpuBoro 1, kpyuBa 2 (puc. 1) HOCUTh MEHII OUHAMIYHMI XapakTep, 3a PaxyHOK HE3HAUYHOro 4acy poOOTH MPecoBOrO
00JaJHAaHHA 3 MiABUILEHNUM HaBaHTaXKeHHAM. BHac/izok 1boro BinOyBaeThCs 3HWKEHHS CIIOKMBAHHS €JEeKTPOeHeprii 3
Mepexi NpecoBUM 00J1aIHAHHM.

B Tabn. 1 i tabn. 2 mpencraBiieHi 3aleXHOCTI 3MiHM CHOXHUTOI TMOTYXKHOCTI i THCKYy B CHUCTeMi st
XapakTepHUX eTamiB poOOTH eNeKTPOTiApaBIiuHOrO MPECOBOro oONaAHaHHA MiA 4ac BUPYOYBaHHS, BPaxoBYHOUU
JIMHAMIKY 3MiHHU JIOCHiUKYBaHUX XapaKTePHUCTHK.

Tabmmus 1
3asieskHOCTi 3MiHH cokUTOT MoTY)kHOCTI Big yacy N = f(t) anst xapakTepHux eTamie po6oTH NPecOBOro
00/1aIHAHHSH
ETanu po6otn -
. . Lo JocToBipHicTh
MpecoBoro 3aJ1e:KHOCTI CMOKMTOT MOTY:KHOCTI BiA yacy podoTH anpoxcumanii, R%
00/1aJHAHHSA '
xx N=1 1
nl N=1 1
pxl N=0,117t+ 0,906 0,99
N = 68,346t — 77,753 0,99
6 N =-8,852t + 15,952 1
N = 4,241t - 0,582 0,99
px2 N=1,418t-4,99t+ 5,416 0,95
n2 N=1 1




Tabmuws 2

3ajieskHOCTi 3MiHHM THCKY B cucTeMi Big yacy P = f(t) i XxapakTepHHX eTaniB poG0TH NPeCOBOro 06J1aJHAHHS

Eramit podoru . - JocToBipHicTb
NpecoBoOro 3aj1e)KHOCTi THCKY B CHCTeMi Bii yacy po6oTu . 52
P r— anpokcumauii, R
nl P=0 1
pl P = 72435% - 643793t" + 215182 — 33035t + 2232,8t 0,96
P =1226,9%* 0,95
sup P =-13,357t + 23,735 1
P =3,665t-0,84 1
p2 P =0,585t + 0,593 0,98
n2 P=0 1

3 ormsimy Ha OTpHUMaHi eKcrieprMeHTaNbHI TpadivHi 3aJeXKHOCTI THCKY Macia B CUCTeMI, sIKi TIpelicTaBieHi Ha
pucC. 2, MOXKHa CTBEPIDKYBATH MPO 3HWKEHHS OMHAMIYHOTo eeKTy micis MpoBEAEHHS BKA3aHUX 3MiH Ta 3HAUHOTO
3MEHILIEeHHS MepeBaHTaXEHHS Npeca B LiJIOMY.

ExcnieprMeHTalIbHI JaHi y3roKYOThCS i3 TOTepeIHIMK TOCHTiIKeHHAMHU [7, 8].

BHacrninok mpoBeneHnX KOHCTPYKTHMBHHMX 3MiH 3HAYHO 3HIDKYETHCS HaBAaHTAKEHHS HA TMPECOBE OONAIHAHHS 3a
PaxyHOK 3MEHIIIEHHS TUHAMIYHOTO e()eKTy BiJl CTUCKAaHHS Macljia B CHCTeMi TIiJ] 9ac TMOBOPOTY yIOapHUKA Ta 3MEHIIYETHCS
nepekoc ynapHuka. Lle mosiCHIOEThCS THM, IO B KiHII TIOBOPOTY yIapHUKa B poOoYe TOJIOKEHHS Ha BUPYOyBaILHHUI TIpeC
JHIOTh 3HAYHI 3yCHJUIS Yepe3 BUCOKY Macy yIapHHKa Ta Horo BeJMKy WIBHAKICTb MOBOPOTY. Lle cynpoBoIKy€eThCs 3HAYHUM
JMHAMIYHUM HaBaHTAKEHHSAM Ha KOHCTPYKLLIO BUPYOYBaJIbHOTO MpeCy Ta BCiX MOro cHcTeM i MOABOIO KOJIMBaHb Mpeca, sKi
HEeraTHBHO BIUTMBAIOTh HA JOBrOBIYHICTh KOHCTPYKLIT Ta AKiCTh BUPYOAHUX AeTanei.

3anpornoHoBaHa KOHCTPYKLiS YAaCTKOBO MiBUIIYe fAKICTh BUPYyOaHUX HeTajeil Ta 3MEHILYe €Heprocro)KMBaHHA
obnanHaHHA Ha 26%.

OTprMaHi 3aJIe)KHOCTI eTamniB poOOTH eNeKTPOTigpaBIiqHOTO MPECOBOTO OOJagHAaHHA 3 PYYHUM TOBOPOTOM
yAapHUKa 7151 BAKOHAHHS TEXHOJIOTIYHOT oreparlii BUpyOyBaHHS y BiAMOBIAHOCTI 10 IWHAMIKM 3MiHM JTOCIIKYBaHNX
XapaKTePUCTHK JI03BOJIAIOTH 3 JOCTATHHOIO TOYHICTIO BU3HAYATH 1X BIUIMB HA MPOLEC B LIJIOMY | 00aqHaHHS 30KpeMa.

BucHoBku

Ha ocHOBI mpoBeneHMX MAOCTIMIKEHb 3alpOMOHOBAHO CMOCIO MiABHMINEHHS e(QEeKTHBHOCTI podoTh
BHpYOyBalbHUX MPECIB JIETKOT MPOMHUCIOBOCTI. B KOHCTpyYXKIIit0 MpecoBoro o6iagHaHHA BHECEHO PSA KOHCTPYKTHBHUX
3MiH.

[poBeneHi mociiIKeHHA 3 BU3HAUEHHS BIUIMBY MeXaHi3My MOBOPOTY yJOapHUKa Ha €(QeKTHUBHICT poOOTH
€JIeKTPOTiAPaBIiyHOrO MPEecOBOro OOJaJHAHHA [O3BOJMIM BCTAHOBUTH, LIO PYyYHMI MOBOPOT yIapHUKA CHpuUse
3MEHILEHHIO €HEepProcroXuBaHHs Ha 26%, mopiBHAHO 3 iCHyrOUMM oOnagHaHHsM Ha 0a3i mpeca [1BI-8-2-0, ta
3HIKEHHIO NepeBaHTaXKEHHs BUPYOYyBaIbHUX MPECiB 3 YaCTKOBUM TMOKPALIEHHAM SKOCTI BUPYOaHUX AeTaneil.
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