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mrammioB. [lokazano, uto B ycnmoBusx POJl BO3MOXHO HM3rOTOBJIATH pabodmMii WHCTPYMEHT INTAMIIOB C
HEOOWIHBIMU Ka9€CTBOM TOYHOCTHIO.

KuioueBble cjioBa: MyaHCOH, MaTpUIlA, KOBOYHBIA IITaMII, MAaTpUIA JJI BBIAABIMBAHUS, Ipecc-
(dhopMa, TOK AyTH, AaBJIEHUE ITOTOKA PabOUeH KUIAKOCTEH.

In article directories are advantages and possibilities of a way of dimensional machining by an
electric arc in comparison with a machining method and traditional methods of electric charge machining are
resulted. It is presented conditions of use of a way of dimensional machining by an electric arc at
manufacturing of the tool for punching and forging. Typical circuit designs of implementation of a way of
dimensional machining by an electric arc for manufacturing of working details of dividing press tools,
shaped cavities of forging dies are resulted. It is shown that in the conditions of dimensional machining by an
electric arc was possibly to produce the working tool of press tools with inoffensive quality accuracy.

Keywords: the puncheon, matrix, forging die, matrix for expression, a mould, an arch current,
pressure of a stream of the worker of liquids.
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ITYTH COBEPHIEHCTBOBAHUS CUCTEMbI YIIPABJIEHUSA
HAPOBO3YHIHBIX HITAMITIOBOYHbBIX MOJIOTOB

B cratee paccMOTpeH psii MEPCIEKTUBHBIX CXEM KOHCTPYKTMBHOTO WCIIOJIHEHUS CHUCTEMBI 33JArOILEro
BO3/ICUCTBHSA, SIBJSIIOICIHCS COCTaBHOW 4YacThl0 MeXaHM3Ma YIpaBICHUS paboOTOH NapOBO3IYIIHBIX
IITAMIIOBOYHBIX MOJIOTOB. IIpUMEHEHHE TakuX CHUCTEM 3aJarOLIEr0 BO3JECUCTBUS B COBPEMEHHBIX
MapOBO3AYIIHBIX IITAMIOBOYHBIX MOJIOTAaX MO3BOJIUT COKPATHTE BPEMs MEPEHACTPOUKH € OQHOTO yAapa Ha
Ipyroil (¢ MUHHUMaJIbHOM SHEpruel Ha MaKCHUMalbHYIO), TMOBBICUTH TOYHOCTh PETYJIHUPOBAHHUS 3HEPTUU
yllapa, a, ClIel0BaTeJIbHO, U Ha/IEXKHOCTh PaO0OThl HanboJIee HarpyKEHHBIX y3JI0B U JeTalleil MOJIOTOB.

KutoueBblie cioBa: mapoBO3AYIIHBINA IITAMIOBOYHBIM MOJIOT, CHCTEMA 3aJalOIIEr0 BO3JACHCTBHI,
MEXaHHU3M yIpaBJIeHUs pabOYrM LIMIHHIPOM, SHEPTHUs yaapa.

BBenenue. B yCIIOBHSIX  HMHTEHCMBHOIO  MPOW3BOACTBA  OMNEPATOPY
IITAMIIOBOYHOTO MOJIOTA IPUXOJUTCS COBEpUIaTh KOPIYCOM Tela U pyKaMu
HECKOJIBKO TBICSY JBMKEHUM 3a CMEHY, IIPEOJ0JIeBasl MPU MEPEMEIEHUN PYKOSTKA
30JI0THHKA conpoTuBieHue nopsaaka 50—150 H. Oto kpaiine yTOMUTENIbHO, 0COOEHHO
Ha MOJIOTax 0e3 aBTOMAaTHUYECKOW CBA3M 30J0THHKA ¢ 0aboii, rae pa3zMax pyKOSITKU
nocturaet 400 mm. {ns obneryenust Tpyda onepaTropa B KaueCTBE MPOMEKYTOUHBIX
YCUWIIMTENIEH MPUMEHSIOT CEPBONPHUBO/IBI PA3IMYHBIX KOHCTPYKIMH, KOTOPBIE HAILLIH
IIMPOKOE pacHpoCTpaHEHUE JJid YIOPaBICHUS MOIIHBIMU  THAPABINYECKUMHU
npeccamu [1-2].

IMocTaHoBKa Mpo6JieMbl. CEpBONPUBOI JIOJDKEH 00ecneunTs [2]:

® BO3MOXHOCTh KayaHUs PYKOSATKH 30JI0THHKA C 3aJaHHBIM YHCIOM
Ka4aHU¥ B €IMHUIY BPEMEHU U ITOJTHOW aMIUIUTYIO0M;

® BO3MOXHOCTb PA30BOI'0 U3MEHEHUS MOJIOKEHUS PYKOSTKH 30JI0OTHUKA.

Breimonnenue mepBoro TpeOoOBaHUA HEOOXOAUMO [JIi  TOrO, YTOOBI
OCYUIECTBUTD MOCIIEIOBATEIbHBIE X0/1a MAIal0IMX YacTe MTaMIIOBOYHOI'O MOJIOTA,

© JI. B. llonuBuenko, E. A. Epémkun, I1. A. boyanos, H. A. Pyzxenko, 2013
195



ISSN 2079-5459. Bicnux HTY «XI1I». 2013. Ne 43 (1016)

a BTOpPOrO — [JIi TOTO, 4YTOOBI WM3MEHSATh HA4YaJIbHOE TOJOKEHHE 30JIOTHUKA,
peryiupysi TEM caMbIM SHEPTUIO yaapa [2].

OngHako TNpPUMEHEHUE CEPBOINPHUBOJOB Uil TEPEMELICHUS] 30JI0THHKA HE
oOecreuynBaeT HEOOXOIUMON TOYHOCTH PETYJIMPOBAHUS DHEPTUHU ylapa, a TaKxkKe
HEOOXOUMOM YacTOThl yAapoB majaromux dactedt mosiora [3 — 4]. Kpome Toro
YCTPOMCTBA JO3UPOBAHUS SHEPTUH yAapa, BHINOJHEHHbIE HA OCHOBE CEPBONPHUBOJIOB
Pa3IMYHBIX KOHCTPYKUHUN, HMEIT CIOKHYI) KHHEMATHYECKYI0 CXEMY, a TaKKe
KpaiiHe HU3KYI0 HaJIeKHOCTh pabOThl B YCJIOBHUSX BBICOKMX BHOpaluii, BhI3BaHHBIX
XapakTepoM paboTsl MoJioTa [5].

OmHuM W3 OCHOBHBIX HEIOCTATKOB OOJBIIMHCTBA CYIIECTBYIOIIUX CHUCTEM
yIpaBJICHUs TIEPEMEILICHUEM 30JI0THUKA SBJISIETCS KpallHEe HEY/IauHOE PACIION0KEHUE
AJIEMEHTA CHUCTEMBI YIPABJICHUS MOJOTA, C MOMOIIBIO KOTOPOTO OCYIIECTBIISIETCS
3a/1aro0llee BO3ACHCTBHE, MEpeIaBaeMOe BIOCIEICTBUM Y€pe3 CUCTEMY PbIUaroB, TAT
W yCUJWTENIEW Ha 30J0THUK [5]. Yame Bcero y TSKEIbIX IITAMIIOBOYHBIX
NapOBO3AYIIHBIX  MOJIOTOB B  pOJM  3aJAIOIIET0  3JEMEHTa  BBICTYIAET
MHEBMOIWINHAP, IITOK KOTOPOrO >KECTKO CBSI3aH C TATOBO-PHIYAKHOW CHCTEMOM
MEXaHHU3Ma yIpaBJICHUS MOJOTOM, a CaM MHEBMOLIWJIMH/P HIAPHUPHO 3aKPEIUICH Ha
ctaHuHe MoisoTa. [Ipy Takol KOMIIOHOBKE 3aJal0IIUil 3JEMEHT HAXOOUTCA B 30HE
BBICOKHX YJIAapHBIX U BUOPAIIMOHHBIX HArpy30K, 4TO KpailHe HEraTUBHO CKa3bIBAETCS
Ha TOYHOCTH PETYJIMPOBAHUSA 3HEPrUU yjAapa, T.K. B MOMEHT yJapa MPOUCXOJUT
M3MEHEHHE HACTPOUKU CHUCTEMBI YIPABJICHUS Ha OIpPEACICHHBIN ypOBEHb DHEPTUU
yaapa. KpoMe Toro, Kak TIOKa3ajdl ONBIT JKCIUTyaTallMM MapOBO3TYIIHBIX
IITAMIIOBOYHBIX MOJIOTOB, TOYHOCTh PEryJHUPOBAHUS SHEPTUU yJapa MPaKTHUYECKU
MOJTHOCTBIO  3aBUCUT OT  KBaJM(uUKauu  paboyero  ImrTammoBiIuka [6].
CnenoBaTenbHO, TNpU  HU3KOM  KBadMpuUKauu  paboyero  IITaMIIOBLIMKA
rapaHTUPOBAHHO BO3HMKHET TIeperpy3ka 0a3oBbIX JeTajie MoJjoTa, 4YTO
CYIIECTBEHHO YMEHBIIUT MX CTOMKOCTh M, KaK CJEICTBUE, TPUBEIET K
PEXKIEBPEMEHHOMY BBIXOJy WX W3 CTPOSA, T.€. CHIDKACTCS HAJCKHOCTH PalbOTHI
MOJIOTOBOW YCTAHOBKH B ILIEJIOM.

Ha npennpusatun [TAO «HKM3» (Ykpauna, r. KpamaTopck) miis ycTpaHEHHs
NEPEUNCIICHHBIX BBIIIE HEIOCTATKOB ObUTa pa3paboTaHa HOBas CHUCTEMa Iepeaadu
3a/Ial0IIEeTO BO3JCUCTBUS HAa 30JOTHHUK YIpaBJICHUS paboTON pabodero HUIUHApA
MosoTa [7]. st 3TOTO CUCTEMY 3aIat0LIET0 BO3/ICUCTBUS BRIHECIH 32 30HY BBICOKHX
YAApHBIX M BUOpAIMOHHBIX Harpy3ok (puc. 1). Takoe KOHCTpPYKTOpPCKOE pElIeHHE
MO3BOJIMJIO O0ECTICUUTh YCTOMYMBOE TOJIOKEHUE MPUBOJIA PETYIUPOBAHUSI SHEPTUU
yaapa, T.€. MOJBIKHBIX JIEMEHTOB 3a/aI0IEeH CUCTEMBI, UTO 3HAUUTEIHHO MOBBICHIIO
HAJIEKHOCTh U TOYHOCTh PETYJIMPOBAHUS SHEPTHUH yJiapa.

AHauM3 mnpenyioKeHHOH pa3padorku. CyTh HOBIIECTBA, MPEAIAracMoro
npennpustuem [IAO «HKM3y», moscHuUM ¢ MOMOIIBIO MNPUHIUIHAIBHON CXEMBbI
CHUCTEMBI YIPABJICHUS MapOBO3YIIHBIM IITAMIIOBOYHBIM MOJIOTOM, MPEICTaBICHHOM
Ha puc. 2.

Kak BuaHo wu3 puc. 2, cucremMa YIPaBICHUS MOJIOTOM COAEPKHUT
pactpenenuTeIbHbIM 30JI0THUK |, KHHEMAaTHYECKH CBSI3aHHBIA C Cca0eo0pa3HbIM
pblYaroM 2 Y IITOK-NOPIIHEM 3 MHEBMOCEPBOLMIMHApPA 4, KOpIYC KOTOPOTO
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COCMHEH C HCIOJIHUTEIbHBIM ILUIUHIPOM S, YCTAHOBJICHHBIM Ha CTaHUHE 6.
[IITokoBass MoONOCTh 7 IWIMHApPA 5 MOCPEACTBOM TPyOOMpoBOJia 8 COEIMHEHA CO
IITOKOBOM TOJOCThIO 9 3anmaromiero umiauaapa 10, a mopmHeBas nosiocth 11
AJIKMHIpa 5 mocpeicTBOM TpyOorpoBoaa 12 coeMHeHa ¢ OPIIHEBOM MOJOCThIO 13
mumuaapa 10, [rok-nopmens 14 uunuaapa 10 coenwHeH ¢ OPUBOJIOM
pETyJIMPOBAHMS SHEPTUM yaapa, BHIOJHEHHBIM B BUJIE X0JIOBOTO BUHTA 15, KOTOPBIi
MIPUBOJIMTCSA B ABWKEHUE raiiko 16, coequHeHHo# ¢ MaxoBukoMm 17. IIITOK-TIopIieHb
18 mumuHapa 5 cHaOkeH yrnopoMm 19, pacrojioXeHHBIM B IMOPIITHEBOW IOJIOCTU
cepBommMHApa 4, a Ha KopIlyce cepBomwIuHApa 4 yctaHoBieH d¢ukcatop 20
IIEPEMEIICHNUS IITOK-NIOPIIHS 18 MCIOTHUTENBHOIO LWIMHApPA 5. YIpaBIsoLIee
BO3/ICIICTBHE B THEBMOCEPBOIMIMHAP 4 mogaeTcs OT Meaiy yrpaBieHus (Ha puc. 2
He TokazaHa) no Tpyoomnposoay 21. B 3amaronuit munusap 10 pabouast KUIKOCTb
nogaeTcs 1no Tpyoomnpooaam 22, 23 yepe3 BeHTUU 24, 25 COOTBETCTBEHHO.

]
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\ [TnocKocTE COVEApEHRA

1 — munuHAp 3aAa0UIHiA; 2 — IUIMHIP UCTIOTHUTENIbHBIH;
3 — LWWIMHP THEBMAaTUYECKUH; 4 — TATOBO-phIYaXKHASI CUCTEMA,;
5 — 30JI0THHKOBO-JpOCCEIbHAs apOpacpeeanTeNbHas KOpoOka
Puc. 1 — Cucrema ynpaBineHUs TSDKEIBIMU APOBO3AYLIHBIMU IITAMIIOBOUYHBIMU
MoJioTaMH, nipeioxeHHas npeanpustueM [TAO «HKM3»
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Puc. 2 — Cxema cuctemsl yrpaBiieHHs IapOBO3TYIIHBIM ILITAMIOBOYHBIM MOJIOTOM,
npeoxenHas npeanpusatueM ITAO «HKM3»

Pabora cuctemsbl yrpaBiieHHs IITAMIIOBOYHBIM MOJIOTOM, MOKa3aHHAs Ha PUC.
2, OCYIIECTBISIETCA clieayromuM ooOpa3zom. s coBepuieHus paboyero xoja
MOJBI>KHBIMUA YACTSIMHU MOJIOTA YIPABISIOMIUN CUTHAII OT MEAaId 10 TPyOOIpOBOIY
21 nomaercst B mHeBMocepBovMHAp 4. IlITok-nopiiens 3 nepemeniaeTcsi BHU3 10
KOHTakTa ¢ ynopom 19, mepememas yepe3 cucrteMy TAr 30J0THUK |. Benmuuna
MepEeMEILICHHUST 30JI0THUKA 1, a, CIEJOBaTEIbHO, U BEIWYMHA OTKPBITHS BIYCKHBIX
OKOH, a TAaKXX€ BEJIMYMHA SHEPTUM yaapa ONPENECIACTCS BEJIWYMHOW NEPEMEIICHUS
mrok-niopiHsa 3. [locne 3aBepmienus pabouero xoja MHEBMOCEPBOIMIMHAD 4
COeUHSIETCSI ¢ aTMOoC(epoi, MITOK-TMOPIIeHb 3 W 30JIOTHUK | BO3BpaIIAlOTCS B
HCXOJHOE TMOJoKeHue. JlJisi onepaTUBHOTO W3MEHEHHUs (HAIpUMEpP, YBEIUYCHHS)
SHEPruM yJapa MOCPEICTBOM MaxOBHUKa 17 mpUBOAMTCS B JIBUKEHUE Traiika 16,
nepeMenaronias BBEPX XOAO0BOM BUHT 15 u mrTok-nopumens 14 uunuaapa 10.
PabGouast >kuakocTh (NMPEMMYIIECTBEHHO TYyCTas), HaxoJsAuiasics B TMOJOCTH 9
muwHapa 10 mo TpyOompoBoay & meperekaer B MOJOCTh 7 IWIMHIApa 3.
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OnnoBpemeHHO U3 nonoct 11 munuuapa 5 pabouast KUAKOCTH 1Mo TpyOompoBoay 12
noctymnaet B nojioctb 13 munuuapa 10. Itok-nopiiens 18 mepemernaercs BHU3,
3aHHMMas HOBOE IOJIO)KEHHE, COOTBETCTBYIOLEE OONbIIEH BEIMYMHE SHEPTUU ylapa,
IIOCKOJIbKY BO BpeMsl paboyero XojAa MTOK-NOPIIEHb 3 NepeMeniaeTcsi Ha OOJIbIIYIO
BEJIMUMHY, COOTBETCTBEHHO CMeIlas Ha OOJIbIIYI0 BEIWYUHY 30J0THUK 1. Jlns
YMEHBILIEHUS SJHEPTUH y/1apa ITOK-TIOPIIeHb 14 Heo0X0MMO IEPEMECTUTD BHU3.

PesyabTar mnpoBeaeHHbIX HcCae0BaHM. B paMkax JaHHOM CTaThu
[OpEeNIaracTcss HOBOE KOHCTPYKTMBHOE  HCIIOJIHEHME  CHUCTEMBI  3aJaOIIEro
BO3JICHCTBHS, KOTOPOE OTIMYACTCS OT BBIIIE OMUCAHHOTO OOJbIIEH HAJAECKHOCTHIO U
0osee mpocToTol KOHCTpyKIMed. Ha nmaHHOEe KOHCTPYKTOpPCKOE pelIeHHe MOTydeH
MaTeHT YKpauHsl [8].

[Ipensiaraercsi U3 CHUCTEMBI 33/JAIOIIET0 BO3JECUCTBUS yOpaTh 3aJaloOlIMid U
VCIIOJIHUTENIbHBIN LWIMHIPBI, 3 BMECTO HMX YCTAaHOBUTh MEXAHUYECKYIO CUCTEMY,
ITOKA3aHHYIO Ha puC. 3.

:|: { IMopcoenuaerne ¥ caboe
il

7 T
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Puc. 3 — Cxema HOBOI CHCTEMBI YHpaBJICHUA INTAMIIOBOYHBIM MOJIOTOM

Kak BugHO w3 puc. 3 mnepemaya MEXaHWYECKOM HHEPrMUM OT BUHTOBOIO
MEXaHh3Ma | ¢ MaxOBHKOM M PEryJUpPOBOYHBIM BHHTOM OCYLIECTBIISIETCS 4YEpeE3
MIPOMEXKYTOYHOE 3BEHO — IUIOTHO MPUTHAHHBIE APYT K APYTY C MTOMOIIBIO NIPYKUHBI 2
HaOOp MIAPUKOB 3, KOTOPbIE HAXOMATCS B IJIACTUKOBOU TpyOe 4 HEMHOTO OOJIBIIETro
nuaMerpa. Tak Kak MaxXOBHMK JKECTKO IIOCaKEH Ha PEryJMpOBOYHBIM BHHT, TO €T0
HOBOPOT OOECIIeUnBaET MEPEMEILEHUS TOJIKATENsS 5, a 3HAYUT, BbI3bIBA€T MOTpeOHOE
M3MEHEHUE XoJa TMOopIiHA 6 MHEBMOCEPBOLMIMHApPAa 7, 4YTO obOecrneynuBaeT
peryiaupoBaHue sHeprus yaapa. IIpyxkuHa 2, yCTaHOBIIEHHas B HCIIOJIHUTEIBHOM
HWIMHApE 8, 00ecreurnBaeT He TOJBKO IMOCTOSIHCTBO KOHTAKTa MIApOB 3, HO M HX
nepeMelieHue 1no Tpyoe 4 mpu BEBIBUHYMBAHUU PETYIUPOBOYHOIO BUHTA MEXaHu3Ma 1.

BoiBoabl. Takum o00pa3oM, pacCMOTpEHHbIE B paMKax JaHHOM CTaTbH
KOHCTPYKTHBHBIE HCIIOJIHEHUS CHUCTEMBI 3aJalOlIEer0 BO3JACHUCTBUS, SBIIOLIEHCA
COCTaBHOM YacThl0 MEXaHW3Ma yOpaBieHHs padOTO MOJOTa, MO3BOJISIOT
NPAKTUYECKH MCKIIOYUTh BIMSHHUE YJIAPHBIX W BUOPALMOHHBIX HArpy30K Ha
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YCTOMUYMBOE TMOJIOKEHWE MPUBOAA  PEryJUpOBaHHUS JHEPrud  yjaapa. ITo
oOecrieunBaercs 6iarofgaps MOHTaXy 3JIEMEHTOB CUCTEMBI 3aat0IIEr0 BO3AEHCTBUS
BHE 30HBI JICUCTBUS BBICOKUX YAAPHBIX M BUOPAIIMOHHBIX HArpy30K, BO3HUKAIOIINX
npu pabote MoJjioTa. Takoe KOHCTPYKTHBHOE HCIOIHEHHE TMO3BOJIUT COKPATUTH
BpeMsi TEpPEHAcCTpPOMKH MOJIOTa € OJHOIro yjaapa Ha JApyrod (C MHUHUMAaIbHOU
SHEPruel Ha MaKCUMAaJbHYI0), MOBBICUTH TOYHOCTh PETYJIMPOBAHUS YHEPTUU ylapa,
a, CJIeIOBATENbHO, U HAZCKHOCTh PabOThI MOJIOTA B LIEJIOM.
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VY cTaTTi pO3rNISTHYTHH Psill IEPCIEKTUBHUX CXeM KOHCTPYKTHBHOIO BUKOHAHHSI CUCTEMH 3a/1al040l
mii, siIKa € CKJIQJIOBOI0 YAaCTHHOIO MEXaHi3My YIPaBIiHHS POOOTOI NapOIOBITPSHHUX IITAMITYBAIBHHX
MOJIOTiB. BKMBaHHSI TaKMX CHUCTEM 3a/1al0voi il B Cy4acHUX MapOIOBITPSHUX MITAMITYBIFHHX MOJIOTaX
JIO3BOJINTH CKOPOTHTH 4Yac TepeHalaro/pKeHHs 3 OJHOTO yAapy Ha iHmIH (3 MiHIMaJIBbHOIO €HEprie€lo Ha
MaKCHMaJbHY), TiABUIIUTH TOYHICTh PETyIIOBaHHS €HEPrii ynmapy, a, BIAMOBIAHO, i HAAIWHICTH POOOTH
HaHO1BIII HABAHTAXKEHUX BY3JIB 1 JleTasieil MOJIOTIB.

KarouoBi cjoBa: mapomnoBiTpsSHHMIA INTaMIyBaJIbHUHA MOJIOT, CHUCTEMa 3aJar04ol ii, MexaHi3Mm
yIpaBIiHHSA poO0YMM IMITIHAPOM, EHEPTIs yaapy.

The article deals with a number of advanced schemes of design of system of applied action, which is
part of the system of controlling the steam-air stamping hammers . The use of such systems of applied action
in modern steam-air stamping hammers would reduce the changeover from one impact to another (from
minimum to maximum energy), improve the control accuracy of impact energy and, consequently, the
reliability of the most loaded parts and components of hammers .

Keywords: steam-air stamping hammer, system of applied action, system of controlling the working
cylinder, impact energy.
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