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HM30TEPMHUYECKOI IITAMIOBKU. YCTPOICTBO COAEPKUT HMHAYKTOpP AN HAarpeBa BEpXHEro MITaMIa,
UHAYKTOP JUIsl HarpeBa HUKHETO INTaMIla, UICTOUYHUK MUTAHUS BEPXHETO UHYKTOPA, HCTOYHUK ITUTaHUS
HUKHETO MHJYKTOPa, CUCTEMY OXJIAXKACHUS UHIYKTOPOB U CUCTEMY YIIPABIEHUS, IIPU 3TOM HHIyKTOPbI
BBINOJIHEHBI B BUJE INIOCKUX CIHMpaJIed, pa3MEIEHHbIX B TEIUIOM30JIMPOBAHHBIX KOPITyCax, KOTOpBIE
3aKpeIUIeHbl 0 OTJAEIBHOCTH Ha KaKAOH OOKOBOHM IOBEPXHOCTH BEPXHETO W HIDKHETO IITAaMIIOB
Y TOAKIIOYEHBl K HMCTOYHMKAM IHMTAaHUS BEPXHUX U HIKHHUX HHAYKTOPOB, KaXKABII M3 KOTOPBIX
COCTOHMT M3 YETHIpeX NpeoOpa3zoBaTeiell 4acTOThI, 0OCCIIEUNBAIONINX HE3aBUCUMOE IMTAHHE KaXkJOro
UHAYKTOpa. YCTPOICTBO COAEPKUT CHCTEMY HMPUHYAUTEIBHOTO OXJIAXKJICHHS HMCTOYHUKOB IUTAHMA,
Pa3fesICHHYIO Ha J1Ba MOLYJIS 11 OXJIaKAEHUSI COOTBETCTBEHHO HCTOYHUKOB IUTAHUSI BEPXHUX U HUYKHUX
UHIYKTOPOB, U PA3JEeNIEHHYIO Ha J1BA MOMYJs CUCTEMY OXJAXKACHUS MHIYKTOPOB BEPXHETO W HHMIKHETO
mramnoB. O60pynoBaHNe, IPeJHA3HAYCHHOE TSI TUTAHUS M OXJIAKACHHUS MHIYKTOPOB HIKHETO IITaMIIA,
PACIIOJIOKEHO HA JKECTKO CBA3aHHOMW C BBIIBMXKHBIM CTOJIOM IIpecca pelbCOBOM Tenexke. B pesymsrare
obecrieunBaeTcs yHUBEPCATbHOCTh CHCTEMbI HHIYKIIMOHHOTO Harpesa JUIs ITaMIIOBOIO MHCTPYMEHTA
IPSMOYTOJIBHON (DOPMBI Pa3IMYHBIX pa3MepOB, BBIPAaBHUBAHHE TEMIIEPATypHI MO0 CEUYEHHIO LITaMIIOBOTO
MHCTPYMEHTA, YBEJIIMYEHUE HAJEKHOCTU U PEMOHTOIPUTOHOCTH CUCTEMbI MHYKIIMOHHOT'O HarpeBa.
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MIIK B21J 13/00, B21J 1/06, B21K 29/00, HO5B6/02

YeTpolcTBO 1Uist HHAYKIMOHHOIO HarpeBa KPYIMHOrabapuTHBIX IIITAMIIOB B

mponecce I/I30TepMI/I‘-IeCKOI‘;I IOTaMIIOBKH

~ U300peTenre OTHOCHTCS K OOJACTH H30TEPMHUECKON [ITAMIIOBKH, 8 HMEHHO K
yCTpOMCTBAM HHAYKIMOHHOI'O HarpeBa IITaMIIOBOTO MHCTPYMEHTA M, B YaCTHOCTH,
MOXET OBITh MCHOJB30BaHA IJIsi HArpeBa IUTAaMIIOB IPSMOYIOJNbHOW (GOpMBbI B
Ipolecce  M30TEPMHYECKOM  INTAMIOBKM  KPYIHOTa0apWTHBIX — JeTajedl w3
TIOMUHHUEBBIX CIIJIABOB HAa BEPTUKAIILHOM TIpecce.

M3orepMuueckas IITAMIOBKA IPEACTaBIsieT CcOOOHM  Ipouecc ropsdero .
neGopMuUpoBaHHUs 3arOTOBOK B  INTAMIIOBOM HHCTPYMEHTE, TPU  KOTOPOM
dopMon3MeHeHUe HarpeToil 3aroTOBKHM OCYILECTBISETCS B HHCTPYMEHTE, HarpeToM
10 TeMIiepaTypsl AedhopMaluy.

Hcmonp3oBaHue U30TEPMHUECKOM IIITAMITOBKH TO3BOJISET IMOBBICUTH TOYHOCTh
IITaMOOBOK, B TOM YHCJE CIJIOXKHOH (OpMBI, C TOHKHMH 3JIEMEHTaMH U pebpamu,
pEe3KHMMH TeperajaMyd CEYeHHH, IIONlydeHHe KOTOPBIX TPHU HCIOJIb30BaHUU
TpPaJUIIHOHHBIX METOJOB IUTAMIIOBKH 3aTpynHeHO. Kpome TOro, ImoBbII€HHE
INIACTUYHOCTH ~ oOpabaThiBaeMOro  MarepHala TMpH  CHW)KEHHU  CKOPOCTH
JIe(pOpMHUPOBAHUS MTO3BOJISIET IPOBOAUTD IITAMIIOBKY IIPU MEHBIIIEM COMPOTHBICHUH
MeTasma 1ehOpMHAPOBAHHIO, U COOTBETCTBEHHO, MEHBIIIEM YCHIIHH.

OCHOBHBIMM NPUYUHAMY, OIPAHMYMBAIOLIMMH IIUPOKOE PAaCIpOCTpaHEHHE
HU30TePMHUYECKON IITAMIIOBKY, SIBISIFOTCSI BHICOKHE DHEPro3arpaThl Ha HarpeB, W UTO
He MEHee Ba)KHO, Ha IOCIeNyIollee MoANep)KaHUue BBICOKOW paboueil TemmepaTypbl
IITaMIIOBOI'O HHCTPYMEHTA B IPOIIECCe TAMIIOBKH.

W3BecTeH HarpeB IITAMIOBOIO MHCTPYMEHTA B CHELMAJIBHO MpeJHA3HAYEHHBIX
IUIE 3TOTO TIeyax J0 pabouMx TemIepaTryp H30TEPMHUYECKOW IITaMIIOBKH, 4TO
npejcTaBisieT coOOW JUIMTENbHBIA M SHEpro3aTpaTHBIM Npouecc, W JalbHeuInas
yCTaHOBKa MpeJBapUTEIbHO Harperoro mramna Ha npecc (KoBka u mtamMmoBKa:

CrpaBounuk B 4-x 1./ Pen. coer: EM. CemenoB u np. — M.:MammHocTpoeHue,



1986. — T.2. T'opsiuas mrammnoBka/ Ilon pen. E.M.Cemenoma, 1986, c. 556). B
npoiecce I[ITAMIOBKM HHCTPYMEHT CpPaBHUTENbHO OBICTPO  OCTBIBaeT  JO
MUHHUMAJIBEHO JOMyCTUMOHN paboueil TeMnepaTypsl, YTO NPUBOANUT K HEOOXOAUMOCTH
€ro JIeMOHTaXka U OTIPaBKH Ha MOBTOPHBIN HArpeB/IMOOTPEB B HeYb.

HepocraTkaMy HaHHOW TEXHONIOTUU SBISAKOTCA HU3Kas MPOM3BOAUTENBHOCTH
OCHOBHOTO OOOpYJIOBaHHMS M BBICOKas TPYMOEMKOCTh IpoLecca IMITaMITOBKH,
BbI3BaHHAasA €ro IMpOCTOSIMM Ha Mepuoj JAEMOHTaka/MOHTa)xka W IIOBTOPHOTO
HarpeBa/mojiorpeBa HHCTPYMEHTAa, BBICOKME DHEpro3aTrpaThl, CBS3aHHBIE C
HEOOXOMMOCTBIO TTOCTOSTHHOTO TMOJUIepKaHUs B pabodyeM COCTOSHUM Teueil HarpeBa
HITAMIIOBOIO HMHCTPYMEHTa, BBICOKUH YpOBeHb Opaka BCIEICTBUE OCTBHIBAHUS
UHCTPYMEHTA B IIPOLIECCE MITAMIIOBKHU.

OCHOBHBIM  HallpaBICHMEM  pelleHus  IpobiieM  yKa3aHHBIX  BBIIE,
paccMaTpUBaETCs NOAOIPEB MITAMIIOBOIO MHCTPYMEHTA B IPOLIECCE U30TEPMHUIECKON
IITAMIIOBKA NEPEHOCHBIMH JUOO CTallMOHAPHBIMH YCTAaHOBKaMHU, MOHTHPYEMbIMH
HETOCPeICTBEHHO Ha Ipecce, o0ecrneuuBalOUMK  TOHJIep)KaHue  pabouveii
TeMIepaTypsl ~ HMHCTpyMEHTa. HarpeB  mTaMmoBOro HHCTPYMCHTA  MOXET
OCYIIECTBIATHCS TOPEJIKAMU, 3JIEMEHTAMH 3JIEKTPOCONPOTUBIICHUS, MHIYKTOPAMHU
(KoBka u mramnoBka: CrnpaBoynuk B 4-x T./ Pen. cosetr: E.M. CemenoB n ap. —
M.:MamuHoctpoenue, 1986. — T.2. IN'opsuas mramnoska/ Ilox pen. E.JM.CemeHona,
1986, c. 556).

W3 nepeducleHHBIX METOHOB HarpeBa INTaMIIOBOIrO WHCTPYMEHTa Haunbolee
3(pPEKTUBHBIM o MOKa3aTellsM bezonacHocTH SKCIUTyaTaluu u
NPOU3BOJUTENLHOCTH  HpEACTaBiisieTcs  cnoco®d  MHAYKIMOHHOrO  Harpesa.
NupykunonHbli criocob obecrieynBaeT BO3MOXHOCTh HarpeBa MTaMIIOBOM OCHACTKH
HEIoCpeICTBEHHO Ha Ipecce. 3a CYET BBICOKOM yIeNbHOW MOIHOCTH 110 CPABHEHUIO
C APYrUMH crioco0amy HarpeBa OH NMO3BOJISIET BHIMOIHUTEH HarpeBaTENbHYIO CUCTEMY
C IPUMEHEHUEM MHUHUMYyMa TEIUIOU3OJALMOHHBIX MAaTEpPUANIOB, a TakKe He TpebyeT
OpUMEHEeHUs] TSXKENbIX OTHEYIOPHBIX KOHCTPYKUMH, IMO3TOMY WHAYKIHOHHYIO

HarpeBaTelIbHyl0 CHUCTEMY MOXHO pa3sMECTUTh HCIOCPECACTBCHHO Ha IITAaMIIOBOM



UHCTpYMeHTe. MHAYKTUPYIOIKM MPOBOA OCTaeTCs XOJNOAHBIM BeCh ITUKJI HarpeBa U
HE HYXX/JIaeTCsI B TEIIOM30JISILMI CO CTOPOHBI OKPYKarOIel Cpebl.

N3BecTHO YCTPONCTBO JUIsl MHAYKIIMOHHOTO HarpeBsa IITaMIIOBOIO HHCTPYMEHTA
JUI IITaMIIOBKH KpYMHOrabapUTHBIX JeTajiedl cojepikallee IMOABMIKHBIN BepXHHUH
HWHIYKTOD, TOJHAMAIOIINICS U OILyCKAIOIUNA BMECTE C BEPXHUM INTaMIIOM, HIKHUH
HEIOIBIKHBIN MHAYKTOP, 3aKpEIUICHHBIA Ha HWKHeM 1utamrie. Llltamnel HarpeBatot
BOJIOOXJIX/IAEMBIMH ~ MHIYKTOpamMu B (opme conenonpa. (Msorepmuueckoe
nedopmupoBanue MeramuioB. C.3. @urnul u 1p. — M.:MammnocTtpoenue, 1978, ¢.36)

HemoctaTkaM¥  KOHCTPYKIIMM M3BECTHOTO YCTPOICTBA SBISCTCS HH3Kas
YHUBEPCAJIbHOCTh, CIO0XXHOCTh MCIIOJNB30BaHUs Ul HarpeBa IWITaMmIIoB, MO ¢opme,
OT/IMYAIOIIMUXCA OT UWJIMHJIPUYECKOW, HEpPaBHOMEPHBIM HarpeB  INTaMIIOB
IPSIMOYTOJILHOM (POPMBL.

K npuumnam, oOyciaBiuBalOlUM BO3HUKHOBEHHME YKa3aHHBIX  BBIIE
HEJIOCTATKOB, OTHOCHUTCS TO, YTO BEPXHHW W HWKHUN IITAMITBl HMEIOT
LUIHHIPHIECKYI0 (OpMYy M HarpeBaloTCs B MHIYKTOpaX, MPEACTABISIONIMX COOOH
BOZOOXJIQXKAaeMble IHJIMHIPUYECKAE ONHOCIOWHBIC KaTYIIKH, OXBaTHIBAIOIINE
OOKOBBIE MMOBEPXHOCTH IITAMIIOB U MOJKIIOYAEMble K UCTOYHUKY BJIEKTPOITUTAHNS.
[IpuMeHeHHe WHJIYKTOPOB-COJEHOMAOB JJIi HarpeBa IITAMIIOB HPSIMOYTOJIbHON
(GbOpMbI TIPUBOAUT K HEPABHOMEPHOMY PACHpPEAECNICHHIO MOIIHOCTU IO CEUYEHMIO
IITaMITa, ¥ KaK CJIEJICTBUE MEPErpeBy yIOB IITaMIIa.

Haubonee Onm3kuM K TpenjaraeMoMy H300peTeHHIO IO TEeXHHYECKOH
CYITHOCTH W AOCTUTAaeMOMY TEXHHYECKOMY pe3yJbTaTy SIBISIETCS YCTPOWUCTBO JUIS
UHIYKIAOHHOTO  HarpeBa  KpYMHOraOapuTHBIX  INTaMIIOB B TIpoliecce
HU30TEpPMHUYECKON IITAMIIOBKH, COJEpiKallleeé BEpXHUM  HMHJIYKTOp JUIL Harpesa
BEpPXHETro INTamIa, IOAHUMAIOIMMNICA M OIYCKAaIONIMMCS BMeCTe C BEpXHUM
IITAMIIOM, HIDKHMM HHIYKTOpP JUIsl HarpeBa HUYKHEro IITamIla, pa3MeILeHHOTO Ha
BEIJIBIDKHOM CTOJIE IIpecca, MCTOYHHWK MHTAHWS BEPXHEr0 WHJIYKTOpPa, UCTOUHMK
OUTAaHWS HWXKHETO HHJYKTOpa, CHCTEMY OXJIAXJICHHSI WHAYKTOPOB U CUCTEMY
ynpapnenus. (3asBka CN Ne104690204 MIIK B21J 13/00, B21J 17/00, B21K 29/00,
omy6rkoBaHo 10.06.2015).



HenmocraTkamMy yKa3aHHOTO YyCTPOMCTBAa SBJISETCS HHU3Kas YHHUBEPCAIBHOCTD,
CJIOXKHOCTH MCITOJIB30BaHUS MPH HAarpeBe IITaMIOB IO (opMe, OTIUHAILIUXCS OT
[HIHHIPUIECKON, HEPaBHOMEPHbI HarpeB IOTAMIIOB IIPSMOYTOJIbHOM (hOpMmBl,
BBICOKHE 3aTpaTbl Ha U3rOTOBJIICHHE IITAMIIOBOIO HMHCTPYMEHTA, HEOOXOIHMOCTh
HOJCTPOMKH CHCTEMBI 3JI€KTPOIIUTAHUs YCTAHOBKM MHIAYKIIMOHHOIO IOAOTPEBa IpuU
CMEHe IITaMIIa, CI0XHOCTb IKCIUIyaTalliid ¥ PEMOHTA.

K npuunHam, o0OyclaBIMBAaIOIIMM  BO3HMKHOBEHHE  YKa3aHHbBIX  BBIIIE
HEJ0CTAaTKOB, OTHOCUTCS cliefyromee: (opMa HarpeBaeMoro Iramma J0JKHA ObITh
[MIAHAPUYECKOH WM ONM3KOM K IMIMHIAPUYECKOH (OBAIBHOH B CEYCHMH),
IIOCKOJIBKY HpPH HCIIOJIB30BaHUM INTAMIIOB IIPSAMOYTOJIbHOM (DOPMBI M UX HAarpese B
UHIYKTOpPE-COJIEHOUIE, OXBAThIBAIOIleM OOKOBBIE MOBEPXHOCTH IUTAMIOB, OyleT
Ha0JI0IaTbCAd HEPaBHOMEPHOE pacHpejielleHHe MOIIHOCTH II0 CEYEHHIO ITaMIla H,
KaK CJeACTBHE, MeperpeB YIJOB MPsIMOYIOJBHOIO IITaMila;, INPUMEHSEMbIE B
OIMCAHHOM YCTPOMCTBE HHIYKTOPBI IOJDKHBI OBITH H3rOTOBIIEHBI MHIMBH/YalbHO
JUIS Ka)KIOr0 IPUMEHSEMOro INTaMmIla, IMOCKOJBKY IIpH HCIIOJIB30BAHUU OJIHOIO
HHIYKTOpa [UIs HarpeBa INTaMIIOBOIO HMHCTPYMEHTa IJIIOOOro JHMaMmerpa Ipu
3HAUUTENBHOM pasHHUIle B pa3Mepax CYIIECTBEHHO CHMXaeTcsi KodhpuuueHTt
IOJIS3HOTO  JEHCTBUA CUCTEMBI HarpeBa, YTO B CBOIO OuYepelh CHHXaeT
YHUBEPCAIBHOCTh IPUMEHEHHs CHCTEMBI HarpeBa IIpd CMEHE INTaMIIOBOIO
MHCTPYMEHTA; M3TOTOBJICHHE INTAMIIOB IMJIMHApPHYECKOH (opMbl TpeOyer OGoiee
TPy/I0EMKOHl MeXaHW4eCKOW 0O0pabOTKH, MOBBIIMIEHHOIO pacxoja Marepuaia Ipu
(opMe IITaMITyeMOU JleTald, OTINYAIOIEe}Csl B CEYEHHMH OT Kpyra JIM0O BBITSAHYTOH
BJIOJIb OJHOM U3 ocel; HeoOXOAMMOCTH MapaMeTPUUECKOr0 COITIaCOBAHUS CHJIOBOIO
K0j1e0aTeIbHOr0 KOHTYpa C HMCTOYHHMKOM IIMTaHUs IIPH CMEHE MHAyKTOpa JIsd
HarpeBa IITamIia C JAPYTUMU TE€OMETPUYECKHUMH pa3MepaMu IIyTeM H3MEHECHHMs
KOJIMYECTBA IMOAKIIOYAEMbBIX KOMIIEHCUPYIOIIUX KOHJEHCATOPOB; TI'POMO3JIKOCTh H
3HAYUTENbHBIA BeC KOHCTPYKIMH HHIYKTOPA.

3asaua, Ha pelleHHe KOTOPOH HaNpaBlIeHO W300peTeHre, 3aKIoyaercsd B
CO3[JAaHWH YCTPOHCTBA, CBOOOTHOTO OT HENOCTAaTKOB IIEPEYMCIIEHHBIX BBIIMIE M

NpUACYIIHUX U3BECTHBIM TEXHHYCCKHUM PCLICHHUSIM.
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TexHuuyecKWil pe3ysbTaT, AOCTUTAEMBIA IIPU HCHOJIB30BAHUM HACTOSIIETO
H300peTeHUs 3aKJIF0YAETCs B TOBBIIIICHUN YHUBEPCAIBHOCTH MPUMEHSIEMON CHCTEMBbI
WHIYKIIAOHHOIO HAarpeBa Ul IOTaMIIOBOIO MHCTPYMEHTA pPa3jU4HBIX pa3MepOB B
npenenax rabapuTOB CEpUM IUTAaMIOB NPSIMOYIOJBHOH ()OpPMBI, B CHHYKEHUHU
BpEMEHM MOHTa)Xa CHUCTEMBbl HarpeBa Ha HOBBIM INTAMIIOBBIM HMHCTPYMEHT, B
OTCYTCTBUHU HEOOXOIMMOCTH TIepEeHACTPOUKHU CUJIOBOH qacTu CXEMBbI
AJIEKTPOIUTAHUs HHAYKTOPOB H CMEHBI HHIYKTOPOB IIPH CMEHE IITaMIIOBOIO
HHCTPYMEHTa, B BBIPAaBHUBAHWHM TEMIEpParTyphl IO CEYEHHUIO IUTAMIIOBOIO
WHCTPYMEHTa 32 CYeT HE3aBHCHMOIO YIIPABJIEHUS MOIIHOCTBIO HHIAYKTOPOB C
KaX/J0M CTOPOHBI IITAMIIOBOI'O HHCTPYMEHTa, B YBEIWYEHUM HAIEKHOCTU U
PEMOHTOIIPUTOLHOCTH CHCTEMBI HMHAYKIMOHHOIO HArpeBa 3a CYeT NPUMEHECHUS
HWH]JIyKTOPOB, JIETKO 3aKpeIUIsIEMBIX Ha IIOBEPXHOCTH IITAMIIA.

IlocraBneHnHas 3aj1a4a ¢ JOCTHXKEHUEM YIIOMSAHYTOIO TEXHHUYECKOIO pe3ynbTara,
pemaeTcsi TeM, 4TO B YCTPOWCTBE Ui MHAYKLIMOHHOIO HarpeBa KpyIHOrabapuTHBIX
IITAMIIOB B TMpOLIECCe  HM30TEPMUYECKOM IITaMIIOBKH, COJEpKallleM BEepXHHi
HHIOYKTOp [UUII HarpeBa BEPXHEroO IITamIla, ITOJHUMAIOIIUNUCSI U OILy CKaIOIIUHCS
BMECTE C BEPXHHUM IITAMIIOM, HWXKHHMH WMHAYKTOP JUIS HArpeBa HWXKHEro LITaMIla,
Pa3MEIIEHHOTO Ha BBIABH)KHOM CTOJIE IIpecca, HCTOYHUK T[IHTAHUS BEPXHErO
WHIYKTOpA, MCTOYHUK IUTAHUS HUKHETO WHIAYKTOPA, CHUCTEMY OXJIAXIECHUs
WHIYKTOPOB M CHUCTEMY YNpPaBIICHUSA, UHAYKTOPHl BBIIIOJIHEHB! B BHJE IUIOCKUX
Cridpajieil, pa3MEIeHHBIX B TEIUIOU30JIMPOBAHHBIX KOpIyCaX, 3aKpelleHbl [0
OTIEJNIBHOCTH Ha KAXIOM OOKOBOH MOBEPXHOCTH BEPXHEr0 U HUXHEro IITaMIIOB U
MTOJKITIOYEHEl K NCTOYHHKAM MMHTAHUS BEPXHUX U HUKHUX UHIYKTOPOB, KXKIBIA U3
KOTOPBIX COCTOMT HK3 4YEeThIpex Ipeobpa3oBareneld 4acTOThl, 0OECHeYMBAOLINX
He3aBUCHMOE MUTaHUE KAX10I0 UHAYKTOpa.

Hpyras 0coOeHHOCTh YCTpOMCTBAa 3aKJIOYaeTci B TOM, YTO OHO MOXKET
COJIepXaTh CHCTEMY IIPUHYIMUTEIBHOIO OXJIAXIAEHHUS HCTOYHHUKOB ITUTaHUd,
pa3leNeHHYI0 Ha JBa MOIYJd JUI OXJIAXAECHHUS COOTBETCTBEHHO HMCTOYHUKOB

NMUTaHWs BEPXHUX W HUXKXKHUX HHAYKTOPOB.



Kpome Toro, cucremMa oxJaxaAeHNs] MHIYKTOPOB MOKET OBITh pa3/ielieHa Ha JBa
MOIYJd JUIA OXJIaXKIE€HUS COOTBETCTBEHHO MHIYKTOPOB BEPXHEN0 M HIDKHErO
HITaMIIOB.

KpoMe TOro, MCTOYHWKHA NHUTaHUS WMHAYKTOPOB HYDKHErO INTaMmIla, MOZYIIb
CTAHIUU OXJIAXKICHUS WHAYKTOPOB HIDKHETO IITaMlla M MOJIYJb CTaHLUU
OXNTaXIEHUs HCTOYHWKA MUTAHUS WHIYKTOPOB HKIKHEIO INTaMNa MOryT OBITb
PAaCIOJIOKEHBl Ha PENbCOBON TEIEKKE, KECTKO CBA3aHHOW C BBIABMIKHBIM CTOJIOM
npecca.

Hcnonp3oBaHue WHIYKTOPOB B BUAE TUIOCKOH CHIHpalid M pa3MelleHUe HUX
OT/EJIBHO APYT OT Jpyra B TOUKaxX KPeruieH!s1 Ha OOKOBBIX OBEPXHOCTAX HWKHEFO U
BEpXHEro MITaMIia TO3BOJIAET IPOM3BOAUTL MOHTaX CHCTEMBI MHIYKIMOHHOIO
HOJIOTpEeBa TO YacTAM, CHIDKAeT BEeC MOHTUPYEMBIX Ha IITaMIl HMHIYKTOPOB I
UCKJTIOYaeT HEOOXOAMMOCTh TPUMEHEHHUS] TIPY30IOJABEMHBIX MEXaHU3MOB IIpH
MOHTa)K€ MHAYKTOPOB Ha mTamil. [[puMeHenne ycTpoiicTBa MHAYKLIMOHHOIO HarpeBa
IITAMIIOB IIpeyIaraeMoil KOHCTPYKIMH B IPOU3BOJCTBE, UMEIOIIEM UCXOIHbINH Habop
NITAMIIOB, CIEIHAAIBHO HE MpeIHa3HaYeHHBIX IUIA SKCIyaTaluuu ¢ YCTaHOBKOM
UHAYKIIHOHHOTO HarpeBa M HUMEIOIUX pa3luyHble BHEIIHHE raGapHThl, TO3BOJSET
[POU3BOMUTh  HOCTATOYHO HE3HAUUTENbHYIO MOJECPHU3ALUIO  MUCIIOJb3YyEMbIX
IITAMIIOB JAJ BO3MOXKHOCTH 3aKperieHus Ha HUX MHAYKTOpoB. IlomkimoueHne
WHIYKTOPOB K WHAWNBHIYAIBEHBIM MpeoOpa3oBaTeliiM 4YacTOTHEL, 00ECHEeYMBaIoONIUX
HE3aBHCHMOE MUTAHWE KaKIOTOo, MO3BONIET Oonee T'MOKO YHpPaBIsATh MOIIHOCTBIO,
nepegaBaeMoil Ha IITaMIBl ¢ KaX/0W CTOPOHBI, YTO B CBOK O4Yepelb I03BONACT
BEIPABHUBATH TEMIIEPATYPY MO CEUEHHIO IITAMIIOB IPIMOYTOJIbHON (OPMBI.

ITpuMeHeHe cHCTEeMBbl MPUHYAUTENFHOTO OXJIAXK/ACHUI HCTOYHUKOB IINTAHUA U
pasigeneHne e€ Ha JiBa MOIYNS Ul OXJI@XKAEHWS COOTBETCTBEHHO HCTOYHUKOB
OUTAaHUSd BEPXHUX W HIDKHUX MHIYKTOPOB, MO3BOJSAET O0ECHEYNUTb HE3aBUCUMYIO
paboTy KaXIOro WCTOYHMKA IUTAHUA TPYNIEl HHIYKTOPOB, YTO ITOBBLIAET
HAJIEXHOCTh CUCTEMbl MHIYKIIMOHHOTO HarpeBa. [Ipin BO3HUKHOBEHNM HapyllEHU B
CHCTEME OXJTKAECHUS OJTHOTO U3 UCTOYHUKOB MUTAHUS OH MPeKpallaeT CBOIO paboTy,

OJHAKO OCTaBIIMICS B pa60Te NCTOUYHHUK IMHUTAHUS T'PYIIBI HHAYKTOPOB obecrieyur
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JOCTAaTOYHBEIA TIOJIOTPEB OJHOIO U3 INTAMIIOB, YTOOBI MOXXHO OBIJIO ITPOMOIKHTH
MPOIECC INTAMIIOBKA B TedYeHHE OONBIIEro BpPEMEHH, B OTJIMUHME OT IIOJIHOIO
OTKJIIOUEHHS - CACTEMbl HMHJIYKLIMOHHOI'O HarpeBa. AHaJIOTMYHBIA pe3yJjbTaT OyieT
NONYYeH U JUISl CUCTEMBI Pa3AeNbHOr0 OXJIAXK/IEHUS TPy HHIYKTOPOB BEPXHETO M
HIKHero mramnoB. [Ipy BO3HHKHOBEHNH HApYIIEHU B CUCTEME OXJIKISHHUS OTHOMN
U3 TPYINI WHAYKTOPOB OHA IIpEKpaliaeT CBOIO pabOTy, OJIHAKO OCTaBHIasCs B paboTe
rpynmna WHAYKTOPOB OOECIEUUT NOCTATOYHBIA MOJOTPEB APYroro IiTamia, 4TOObI
MOXHO OBLUIO MPOJODKUTH MPOLECC IITAMIIOBKU B T€UEHUE OOJBIIETO BPEeMEHHU, YeM
eciii OBl OTKJIFOUEHHE OBLIO MOTHBIM.

Ilpr pa3MeleHMH HWCTOYHUKOB TMUTAHUS HHIYKTOPOB HUKHEro IITamrla,
MOJYJS CTaHIUU OXJIAXKJEHHS HHAYKTOPOB HW)XHETO IITaMra W MOXYJS CTaHUUH
OXJIAXACHUS HCTOYHUKOB IHUTAaHUS HHIYKTOPOB HIDKHErO IITaMIla Ha PEIbCOBOH
TEJIEeXKKe, >KECTKO CBSI3aHHOM C BBIABWXXHBIM CTOJIOM TMIpecca, JOCTUTaeTcs uX
O/IHOBPEMEHHOE  TNEepEeMEIICHHE C MHAYKTOpPaMH, 3aKpeIUICHHBIMH Ha HHXKHEM
IITaMIIe, PacloJ0)KEHHOM Ha BBIIBHDKHOM CTOJI€ IIPECcca, YTO MO3BOJISIET YMEHBIUTh
IPOTSHKEHHOCTh TOKOIPOBOJIOB, UAYIIUX OT MCTOYHMKA MHUTAHUS JI0 HHIYKTOPOB,
YTO, B CBOIO OU€PE[h, MPUBOAUT K CHIDKEHHUIO TOTEPH B TOKOTIPOBOAX.

Ha pucyHke mokazaHa IpHHIIUIIHAIBHAS CXeMa HMHAYKIHOHHOI'O YCTpOHCTBA
IUId HarpeBa KpYNMHOraOapUTHBIX INTAMIOB B MpoIecce H30TepPMHUYECKOH
IITaMIIOBKH.

[Ipuanun paboThl ycTpoKWCTBa 3aKI04aeTcs B MpeoOpa3oBaHUM CO3aBaeMoi
UHAYKTOpaMH  DHEPIWM  DBJIEKTPOMArHUTHOIO  TOJS U TOTJoaeMoi
ANIEKTPOIPOBOAHBEIM  HarpeBaeMbIlM 00BEKTOM (IUTAMIOBBIM HHCTPYMEHT), B
TEIUTOBYIO 3HEprur0. BojaooxiaxaaeMble HHAYKTOPHI 4, COeAUHEHHbIE THOKUMU
BOJOOXJIAKIAEMBIMU KabensiMu 5 ¢ MCTOYHUKAMM IUTaHus 7,8 U CTaHLUSMU
oxjmaxnaeHus 11,12  ycTaHaBIMBAIOTCS  HENOCPEACTBEHHO Ha  OOKOBbIE
MOBEPXHOCTH BEpXHEro 2 M HHXHEro 3 MpsIMOYronbHBIX wITammnoB. [locre
BKJIIOUEHHS CTAaHIMNU OXJaXIACHUS HMHAYKTOPOB 11,12 m cTaHUMU OXJIaXJeHUS
HCTOYHUKOB dyiekTponuTaHus 9,10 cucrtema ynpaBieHUSs YCTAaHOBKH JlaeT

paspelieHre Ha BKJIIOYEHHE IOJIYIPOBOJAHHKOBBIX mpeoOpasoartenei 7,8. llpu
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BKJIIFOUEHUH MCTOYHUKOB DJJIEKTpONUTaHUs 7,8 HWHAYKTOPOB 4, IOcCie/Hue
IOJI/ICP)KMBAIOT TEMIEPATypy BEPXHEro 2 M HWXKHEro 3 ILITaMIoOB B 33aJlaHHOM
TeMIIEpaTypHOM JIHMalla30HE BECh LIUKI U30TEPMUYECKOMN ITAMIIOBKH feTaneil. B
mpollecce ITaMIOBKHA HHIYKTOPHI 4 OCTAIOTCS 3aKpPEIUICHHBIMH Ha BEpXHEM 2 U
HIDKHEM 3 IITaMIlax M IEPEeMEIaloTcsi BMECTE C HUMHU. MHAYKTOpPBI BEPXHETO
mTaMIia IMepeMelialoTCss BEepTHKAIbHO B IIpoLecce IITaMIIOBKHM BMECTE CO
HITaMIIOM 2, 3aKpeIlJICHHbIM Yepe3 ITaMIoiepxxarenb 16 Ha tpasepce 14 npecca,
Onaromapst TOMY, 4YTO HNOJKIIOYEHBl K UCTOUYHUKY 3JIEKTPONUTAHUS 7 C MOMOIIBIO
ruOKuX BOJOOXJIaXJaeMbIX kaOemedr 5. HHAYKTOpBI HIKHEro mramia
nepeMelaloTCsl TOPU30HTAIBHO B NPOLeCcCEe YCTAHOBKH 3arOTOBKH M U3BIECYEHUU
rOTOBOM JeTald BMECT€ C HIJKHMM IITaMIOM 3, B3aKperuieHHOM uepe3
IITAMIIOJIep)KaTeNnb 15 Ha BBIIBHXKHOM CTOJIe Ipecca 6, Onaronaps Tomy, 4TO
MOAKITIOUEHBl K HCTOYHMKY DJJEKTPONUTAHUs & ¢ I[OMOIUBIO T'MOKHX
BoZoOXIaxaaeMbIx kabenedd. MHAYKTOPH! 4 BBIMONHEHBI U3 BOJOOXJIAXKIAEMBbIX
MeIHBIX TpyOOK B  BHJE IUIOCKMX CHUpaliedi M  pa3MelleHbl B
TEIIOU30JIMPOBAHHBIX HHAWBHAYaNbHBIX Kopiycax. KoHTpons TtemmepaTypsl
OCYIECTBIISIETCS MHAUBUAYyalbHO, Oyiarojapsi pacmojioKeHHOM B  IyJbTe
ynpasieHus 13 cucTeMe yIpaBleHWS HCTOYHMKAMM DJJIeKTponuTaHus 7,8,
MOJIy4Yaroleld CUTHalbl OT JAaTYMKOB T€MIEPaTypbl, YCTAHOBJICHHBIX Ha KaJOM

N3 BOCbMH HHAYKTOPOB 4.

[Ipouecc HW30TEpMHUYECKOW IITAMIOBKHA OCYILECTBISETCS  CIEAYHOLIUM
obpazom.

BepxHuii 2 1 HHKHUKA 3 mTaMibl B cOope NpeBapUTeNIbHO HArpeBaloTCs B
€Yl COMPOTHUBICHHUS. 3aTeM U3BICKAIOTCS M3 €YU U YCTAHABIMBAIOTCA Ha
HIDKHHE IIITaMIojiepXXaTenpb /5, 3aKpenyieHHbI Ha BBIJIBUXKHOM CTOJIEe 6 Ipecca.
Hwxuuit mramMn 3 KpemuTcs C MOMOIIBI0 OOJTOB B YCTaHOBOYHBIE Ma3bl Ha
mramnoaepxarens /5. UHAYKTOpB 4 ¢ MOMOIIBIO OONTOB KpensiTcsi K OOKOBBIM
MOBEPXHOCTSIM BEpXHEro 2 W HWXXHEro 3 IUTaMIIoB. BBIABMXKHOHN cTON npecca 6

CO HmITaMnaMHi H HHAYKTOpaMH IIEPEMCILACTCA B pa6oqee IIOJTOXKCHUE MCECIKAY
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KOJIOHHaAMH ruapaBiuueckoro npecca /. [IpousBogutcs CMBIKaHHE IIpecca s
YCTAaHOBKHM BEpPXHEro mramna 2, KOTOpBIH C IIOMOIIBIO OOJTOB KPEHMUTCH K
BEPXHEMY ILITaMmojepxarento /3, 3aKkpemJeHHOMY Ha TpaBepce Ipecca /4.
WHAyKTOpHl 4 MOAKIIOYAIOTCS K HCTOYHUKAM DJIEKTPONMTAHUsA 7,8 ¥ CTaHLHAM
oxnaxaeHus /1,12 ¢ moMoIbio THOKHX BOAOOXIAXKAaeMbIX Kabemeit J.

ITomaeTcs 3eKTpONUTAHKE K NyJIbTY ylipaBieHus /3. BKiIo4aroTes CTaHLUuU
OXJIAXKIEHHsT HCTOYHUKOB dyekTponutanus 9,/0 w uHAyKTOpOoB [/, /2.
IMpousBoauTCs 3amyCK CUCTEMBI HHAYKIIMOHHOIO HArpeBa MITaMIla, BKJIOYAOTCS
UCTOYHHKM  JJICKTPONMTAHUS HUHAYKTOpoB 7,8, C TIOMOIUBIO  CHCTEMBI
aBTOMATHYECKOr0 YIPaBJICHHUS MpeoOpa3oBaTENIMU OCYILECTBIAETCS KOHTPOJID,
HOJABEM W yJep)KaHHE TeMIIepaTyphbl IITAMIIOB B TOYKAaX PasMELICHHs AaTYUKOB
KaXXJ0ro u3 WHAYKTOpOB. IIpy HOCTHXEHMHM 3aJaHHOW TEMIIEPATyphbl [OLACTCS
CHUTHAJI O TOTOBHOCTH K IITaMIIOBKE.

CucreMa MHAYKIMOHHOTO HarpeBa IITAMIOB paboTaeT Bce BpeMmsi pabOThI
npecca. LUk mpoiiecca ITaMIIOBKH BBIIJISUT ciefyomuM odpasoM. [Tognumaetcs
BEPXHHMU IITaMIl 2 C 3aKpelyIeHHBIMM Ha HeM HHAyKTopamu 4. Bprisnraercs
HYOKHAM mTamMn 3 ¢ 3aKperUIeHHBIMH Ha HEM HHIYKTOpamu 4 I pasMelleHus Ha
HEM IpeABAPHUTENHFHO HArpeTOd 3aroTOBKU. 3aJBUrAaeTCs HWKHUM mramn 3 ¢
3aroToBKOM B pabouyto obnacTe mnpecca. OmnyckaeTcs BEPXHMM wTaMIl 2 ¢
3aKpeIUICHHBIMM ~Ha HeM HHIYKTOpaMH 4 IO CMBIKAHUS BEPXHEr0 M HUIKHErO
IITAMIIOB, OCYIIECTBJISETCS Mpolecc IITaMmnoBKu wusaenus. Ilocine oxoHyaHus
LITAMIIOBKM ITOJHHMMAETCS BEPXHHH IITaMN 2, BBIABUTAECTCS HUKHMM IITaMIl 3 U3
pabodeii 30HBI Ipecca U IIPOU3BOAUTCA HM3BIIEYEHHE TOTOBOM HETAM U3 HUXKHEIO

mramnoa 3.



®dopmyna n300peTeHuUs

1. YcTpo#cTBO Iiis MHAYKIIMOHHOTO HarpeBa KpYIMHOTabapUTHBIX IITAMITOB B
mpolecce HM30TEPMUYECKON IITaMIIOBKH, COJepKalllee BEPXHUH MHIYKTOP IS
HarpeBa BEpXHEro INTamma, NOJHUMAIOIIUNCA W OIyCKAarOUIUHCs BMECTE C
BEPXHUM IIITAMIIOM, HW)KHMH WHAYKTOp JUISI HarpeBa HIDKHEro IUTamia,
pasMEILEHHOr0 Ha BBIJBIXKHOM CTOJIE IIpecca, HWCTOYHHUK ITUTAHMsI BEPXHETO
WHAYKTOpPa, HCTOUYHUK IHTAHUS HIDKHETO HWHAYKTOPA, CHCTEMY OXJIAXKAEHHs
UHIYKTOPOB ¥ CHCTEMY YIPAaBICHMs, OTJIMYAIOLIEECS] TEeM, YTO HHIYKTOPEI
BBIIIOJIHEHBl B BUJE IUIOCKUX CIIHpaliell, pa3MELIeHHBIX B TEIUIOM30JUPOBAHHBIX
KOpIlycax, 3aKpeIUIEHbl II0 OTIENbHOCTM Ha KaXJI0W OOKOBOW TOBEPXHOCTU
BEPXHETO U HIKHETO LITAaMIIOB U MOAKIIOUEHBI K UICTOYHUKAM MUTAHUSI BEPXHHUX U
HIDKHUX  HMHOYKTOPOB, Ka&XIbli W3 KOTOPBIX COCTOMT U3  HETBIpeX
npeoOpa3oBaTeNieil 4acTOThl, OOSCIICYUBAIOIIUX HE3aBHCUMOE IHTAHUE KaKI10I0
HHIYKTOpA.

2. VYcrpoiictBo mno 1.1, omimuaromieecss TEM, YTO COJEPKHUT CHCTEMY
NPUHYAUTENBHOTO OXJIAX/ICHUS HWCTOYHUKOB THTAHMA, pas[e/IeHHYIO Ha JBa
MOJyJNSl JUISl OXJIaXKIEHUSI COOTBETCTBEHHO HMCTOYHHMKOB ITMTAHUS BEPXHHUX M
HUXHUX UHIYKTOPOB.

3. VcrpolictBo mo m.1-2, orTnuyaromneecs TeM, YTO CHCTEMa OXJIAXKICHMUS
HHIYKTOPOB pa3jejieHa Ha JBa MOIYJH, JJIs OXJIAKJECHHS COOTBETCTBEHHO
WHAYKTOPOB JIJIsl HArpeBa BEPXHEr0 U HUXKHETO IITaMIIOB.

4. YcTpo#McTBO MO M. 2-3, OTIUYAIOMIeeCsS TE€M, YTO HMCTOYHHKH ITHTAHMSI
WHAYKTOPOB HIDKHETO INTaMIla, MOJAYJIb CTAHIMH OXJIKJICHHUS WHIYKTOPOB
HWKHEro0 INTaMma M MOIYJNbh CTAHIMH OXJaXJAEHHS WCTOYHUKOB ITHTAHHA
WHIYKTOPOB HHXHETO IITaMIia PacIoIOKeHBl Ha PEIhCOBOH TENEKKE, IKECTKO

CBSI3aHHOM C BBIABHXKHBIM CTOJIOM Impecca.



K 3asBKe Ha n300peTeHHE
«Y CTPONCTBO [l MHAYKIMOHHOTO Harpepa KpPyMHOrabapUTHBIX IITAMIIOB

B TIpollecce M30TEPMUIECKON IUTaMITOBK M
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OTYET O IATEHTHOM IIOUCKE  [HoMep eBpaskicKoi 3adBKu:

(cratpg 15(3) EAIIK u npasuio 42 T1aTeHTHOH HHCTPYKIHHE K

EATIK) 202193294

A. KJTACCHOUKALMS OPEAMETA U30BPETEHUS:
B21J 13/00 (2006.01)

B21J 1/06 (2006.01)

B2IK 29/00 (2006.01)

HO5B 6/02 (2006.01)

CornacHo MexaynapoaHo#t narentHoii xiaccudukauun (MIIK)

b. OBJIACTDh TIOHMCKA:

[pocMoTpeHHas NoKyMeHTauus (cucreMa kinaccuduxanuu 1 uaaexcsl MITK)
B21J B21K HO5B

DnekTpoHHas 6a3a AAHHBIX, KCTIOJIB30BABLIASCA IPH MOUCKE (Ha3BaHHE Gasbl H, €CITH, BO3MOXKHO, HCTIONB3yEMBIE IOUCKOBLIE TEPMHHDI)
EAITATHC, Google Patents, espacenet

B. TOKYMEHTHI, CHUTAIOHIMECS PEJIEBAHTHBEIMHA
Kareropus* CCBUIKM Ha JOKYMEHTSI C YKa3aHHeM, TAe 3TO BO3MOXKHO, PEJICBAHTHLIX YacTel OTHOCHTCA K IyHKTY Ne

D, A |CN 104690204 A (ZHU XINGFA) 10.06.2015 1-4
BECh JJOKYMEHT

A |RU 2193293 C2 (3EMAH C.K. u xp.) 20.11.2002 1-4
BECh JJOKYMEHT

A |CN 102218499 A (SHAANXI HONGYUAN AVIAT FORGING CO 1-4
L TD) 19.10.2011
BECh JOKYMEHT

A |RU 91904 Ul (®EIEPAJILHOE TOCYJAPCTBEHHOE BIO/I- 1-4
PKETHOE VUYPEXXIEHUE HAVKU UHCTUTYT DJIEKTPO®U-
3UKU YPAJIbCKOI'O OTAEJIEHUS POCCUMCKOM AKAJIEMHH
HAVK (U3® YPO PAH) 10.03.2010

BECh JOKYMCHT

D NOCJICAYIOUNIME AOKYMCHTEI YKa3aHbl B IIPOAOKCHUH

«T» - Gonee no3aHUM AOKYMEHT, OIyGIHKOBaHHbIH NOC/IE XAThl IPHOPHTETA M
NpHBEACHHBIA Ui MOHUMaHHA H300peTeHHUS

«X» - IOKYMEHT, HMelowHit Hauboee GIM3KOE OTHOIMEHHE K NPEAMETY MOKCKA,
nopovYamKii HOBU3HY WITH H300peTaTeNbCKUit YPOBEHD, B3ATHIA B OTAEIBHO-
cTH

«Y» - JOKyMEHT, nMeiomuit HauGonee GIM3K0e OTHOIIEHHE K NIPEAMETY TIOHCKa,
niopoyaiuit H306peTaTeNbCKHi YPOBEHD B COYETAHUM C APYTHMH JOKYMCH-
TaMH TOH e KaTeropuu

«&» - MOKYMEHT, SIBJIAIOIIMHCS NaTEHTOM-aHANIOTOM

«L» - TOKYMEHT, NPHBEACHHBIN B APYTHUX LICAX

* Ocobble KaTeropHH CCHITIOYHBIX JOKyMEHTOB:

«<A» - IOKYMEHT, onpeensiomuit o6l ypoBEHb TEXHUKH

«D» - TOKyMEHT, IPUBEICHHBIH B €Bpa3HIiCKOH 3adBke

«E» - Gonee paHHMH AOKYMEHT, HO OMyGNHKOBaHHEIH HA 1aTy NOAAYH
eBpasHIACKON 3a4BKH HITH TIOCIIC HEe

«O» - JOKYMEHT, OTHOCAIIHMICS K YCTHOMY PacKpPBITHIO, KCIIOHHPO-
BAHMIO U T.A.

"P" - OKyMEHT, OITy6NMKOBAaHHBIH 4O AATh! OAAYH €BPA3HACKOM
3aj4BKH, HO TOCJIE JATHl MCTIPAIIMBAEMOro NpHopHTeTa”
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