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Uzobperenue oTHOcHTCS K 00acTH 00pabOTKHM METaJUIOB JaBJICHHEM, B YaCTHOCTH, JUIS ITOJYYEHUs
JeTaiedl THIIa TOHKOCTEHHBIX JHUIL TOpsYeil JIMCTOBOHM IITaMIOBKOM, OTOOPTOBKOW W Kacaercs
TEXHOJIOTMM H3TOTOBJICHUS TOHKOCTEHHBIX JHMIN. lIpoOnema, Ha pelIeHHe KOTOPOH HaIpaBICHO
3aABIIAEMOE H300pETEHHE, SABIACTCS O00ECHEeYeHHE BO3MOXKHOCTH H3TOTOBICHHS OCECHMMETPUYHBIX
TOHKOCTEHHBIX [IHHII, TOBBIIICHHE KadeCTBA MX IOBEPXHOCTH, CHIDKCHHE TPYHOEMKOCTH IIpolecca
M3TOTOBJICHUS THHINI. 3ajauei, Ha pelIeHre KOTOpOH HampaBlICHO 3asBIsieMOE M300peTeHHE, SBISETCS
CHIDKEHHE YpPOBHSI Opaka 10 YTOHEHWIO CTEHKH JHHIIA. YKa3aHHBIH CIIOCOO IMO3BOJISIET HMCKIIOYUTH
KPUTHYCCKOTO YTOHEHHSI CTCHOK JTHHII ITPH X IITAMIIOBAHUH, CKJIaIK000pa3oBaHue, rohpoodpasoBaHme
¥ HEPOBHOCTH IOBEPXHOCTEW IHUINA NPH ITOM IONHOCTBIO OTCYTCTBYIOT. IlocTaBieHHas 3amada B
3aABIAEMOM H300pPETEHHM pEmIaeTcsi 3a CYET TOro, YTO B IPEIUIaraéMoM CII0COO€ H3rOTOBICHUS
OCECHMMETPUYHBIX TOHKOCTEHHBIX AHUI] (B YaCTHOM BapHaHTE HM3TOTOBJICHUS TOHKOCTCHHBIX IHHII
OUCTEepH auamerpoM B muamazoHe oT 2200 mo 3200 MM m tommuHON OT 9 10 14 MM), BKIFOYAIONIEM
00pe3Ky JIMCTOBOW 3aroTOBKM MO KOHTYpY C HPHUIIyCKOM Ha OTOOPTOBKY IO BCEMY HEPHMETPY
KOHTypa 3aroTOBKH, HAarpeB 3aroTOBKM M0 I[ITaMIIOBOYHBIX TeMIlepaTyp B auamasoHe or 870 no
1150°C, B Tepmuueckoif meyd (B YAaCTHOM BapHAaHTE B TEPMHUECKOH Ta30BOM Ie4Hd KaMEpHOTO
tuna g0 temmeparypsl 940+£10°C). BBITSKKY 3aroTOBKH OCYIIECTBISIOT Ha THIPABIMYECKOM IIpecce
MIPOCTOTO JEHCTBHS, OCHAIIIEHHOTO HH)KHUM BBITAJIKMBATENIEM (B YACTHOM BapHaHTE Ha MPECce IPOCTOro
nevicteus [1-4658), nanee packpbIBalOT IITaMI M BBIBOAST JHUILIE M3-TOA Ipecca. 3aTeM MPOH3BOISIT
OKOHYaTeIbHOE O(OpPMIICHHE LWINHIPUYECKON YaCTH THUIIA C MCIIOIb30BAHUEM MAIIMHBI OTOOPTOBKH
(B yacTHOM BapuaHTe Ha MallMHE OTOOPTOBKM Mapku M-714751) myreM pa3MelleHUs 3aroTOBKU
Mexay (GopmooOpasyromuM U OOPTYIOLUIMM pPOJMKaMH U MEXaHHYECKOrO BO3/ICHCTBUSI POJNMKAMU Ha
3aroTOBKY C MX IEPEMEIICHHEM OTHOCHTENBHO APYT APYTa, 32 CUET Yero MPOMCXOAUT CIIIAKUBAHUE
roppoB W HEPOBHOCTEH MOBEPXHOCTH AHUINA B 3a30pe MeXay (opMooOpasylomuM H OOpTYIOINM
ponukamu. Jlanee mpou3BoasAT OKOHYATENBHOE YAaJIeHUE TEXHOJIOTHYECKOTO IPHITYCKa JHUIIA (B YACTHOM
BapUaHTEe Ta30BOM PpE3KOH WJIM MEXaHHUYeCKoi 00paboTkoif). 3asBiisieMoe W300peTEeHHE IO3BOJISIET
YAYYIIUTh Ka4eCTBO M3TOTABIMBAEMBIX OCECHUMMETPHUYHBIX TOHKOCTEHHBIX IHMII, CHU3UThH 3aTpaThl Ha
€ro M3TOTOBJICHHE.
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CIIOCOB U3I'OTOBJIEHM S OCECUMMETPUYHBIX TOHKOCTEHHBIX
JTHULL] HA TIPECCE IMPOCTOTI'O JEHMCTBUA C UCIIOJIb30BAHUEM
MAIIIMHBI OTBOPTOBKU

3asgBnsgeMoe H300peTeHHe OTHOCHTCS K 001acTd 00paGOTKM MeTajioB
JaBJICHHEM, B YaCTHOCTH, AJIs MONydYeHHs IeTajedl THIAa TOHKOCTEHHBIX IHHMII
ropsved JHCTOBOM INTaMIIOBKOM, OTOOPTOBKOM M KacaeTcd TEXHOJIOTHH
M3TOTOBJICHUS TOHKOCTEHHBIX JHHILL.

IIpobGniema, Ha peleHHe KOTOpOW HamlpaBieHO 3asBisieMOe H306peTeHue,
ABIETCS  obecrmeyeHHe  BO3MOXHOCTH  M3TOTOBIEHHS  OCECHMMETPHYHBIX
TOHKOCTEHHBIX JHHIN, IIOBBIIICHHE KadeCTBAa MX MOBEPXHOCTH, CHMIKECHHE
TPYXOEMKOCTH IIpOILlecca U3TOTOBIECHHUS HHMIII

3ajavuel, Ha pelleHHe KOTOpOH HamlpaBieHO 3asBIsIeMOe H300peTeHHe,
ABJIAETCA CHMJKEHME YPOBHs Opaka IO YTOHEHHIO CTEHKHM MHMINA. YKa3aHHBIN
CIoco6 IO3BONAET HCKIIOYMTh KPUTHYECKOrO YTOHEHMS CTEHOK IHMIN MpPH HX
IITAaMIIOBaHUM, CKJIaJKooOpa3oBaHHe, Tro¢pooOpa3oBaHHe ¥  HEPOBHOCTH
TIOBEPXHOCTEH JHHUINA IIPH STOM MOJIHOCTBHIO OTCYTCTBYIOT.

BaxxHpIM nTapaMeTpoM, IpH KiIacCH(UKALMK IITaMIOBaHHBIX M3ACTHN U UX
JMCTOBBIX 3arOTOBOK SBISIETCS KOJWYECTBEHHBIH IIOKa3aTellb, HAa3bIBAEMBIil
KO3(Q(HUHMEHTOM OTHOCHTENLHOH TOJNIUHMHEL, OMNpeAeNseMblii Io QopMye:
Os = Duu /S, rme D,y — BHYTpeHHHMIl AWAMETp IITAMIIOBAHHOTO H3IEMHsA, S —
HOMHUHAJIbHAs TOJIMHA INTaMIIOBaHHOTO u3lenusi. K TOHKOCTEHHBIM OTHOCSTCS
aerany ¢ Ko3(QQUIMEHTOM OTHOCHTENBbHOM TommuHbl 8 >100 [A.A. JIro6ueHKo.
KoHcTpyrpoBaHMe IITaMIOB M rops4as JHUCTOBas IUTAMIIOBKA, OJ pemaKiueit
K.H. borossnenckoro. - Jlenunrpax: «Mamunoctpoenue», JleHHHIrpajackoe
otnenenue, 1974, crp.138-139.]

HssecTeH cnoco® HM3roTOBNEHHS CQEPUYECKHX, IUIMOTHYECKHX U

KyrnoJyoo6pa3Heix AHUIN (mateHT PD Ha m3o6perenne RU 2018389, MIIK B21D



22/20, omy6mukoBan 30.08.1994). Croco6 ocyiecTBiseTcs B IITaMIle, KOTOPHIH
CONEPXKHUT ITyaHCOH, NPHXMMHOE KOJBLO C NPHKAMHBIMH IHITWIBKaMH, HaGop
BBITSDKHBIX KOJIBIEBEIX MaTpHIl, IyaHCOHOAep)Katenb M oboiiMy. B mporouxax
OOKOBBIX IOBEPXHOCTEH MPIXAMHOTO KOJbLAa M MAaTPHIB /KPOME IepBOi/
pasMemieHsl  (HUKCAaTOphl, CBOOOMHO  IEepeMEINAOMmHECs [0  IINHIBKE,
YCTaHOBJICHHOH B ITyaHCOHOJepXaTesle. B 3aBUCHMOCTH OT mepexoja BBITSKKH
¢uKcaTopE! pa3MeIalOT B IPOTOYKH OJHOM M3 MAaTPHUL] WK MPHKUMHOTO KOJIBIIA.

HenoctaTtkoM criocoba sBiseTCS HEBO3MOXHOCTD OCYIIECTBIEHUS BBITSKKH
OHHMINA 33 OAMH IIEPEXOA, a TaKKe HeOOXOOUMOCTh IMEpPEeHAJaJKH IUTaMIIa OT
nepexofa K IIEpeXo]y ILUTaMIOBKH, 4YTO YBEIHYHMBAeT MPOAOKHTEIBHOCTD
npolecca INTAaMIOBKM M oOLIylo TpyAOEMKOCTh mpoiecca. Kpome Toro,
NPUMCHEHHE MPWKUMHBEIX KOJELl HEe HCKIIo4YaeT o0pa3oBaHHWE CKIAJOK Ha
CBOOOIHOM OT CONPHUKOCHOBEHHS C ITyaHCOHOM M MAaTpHLEH y4acTKe 3arOTOBKH H,
B KOHEYHOM CY€Te, IIPUBOAUT K pa3pblBy IITAMITyeMOIrO JHHINA, B TOM YHCIE
TOHKOCTEHHOT0, TO €CTh IPUBOIHUT K OpaKy.

Haunbonee OnM3KMM 10 TEXHHYECKOM CYIIHOCTH SBIAETCA CIOCOD
M3rOTOBJIEHUS OTOOPTOBAHHOTO IUIOCKOBBITHYTOTO IHHINA JUIS aBTOIMCTEPHEI
(nmatent P® Ha m3o6perenne RU 2148459, MIIK B21B 19/08, B21D 22/02, B21D
5/00, omy6mukoBan 10.05.2000). Crioco6 3aximovaeTcs B pasfelleHHH Ipoliecca
U3rOTOBJIEHHMs IUIOCKOBBITHYTOTO JHHINA Ha JBa OTAEIBHBIX IIpOIECCa:
IIpeIBapUTENBHYI0O TMOKY JHMCTOBOH 3aroTOBKH Ha BaJIKOBOM JIMCTOrMOGOYHOM
MallMHe C IIOJyYE€HHEM IUJIOCKOBBITHYTOM 3aroTOBKM H  IOCIEAYIOIIYIO
OTOOPTOBKY €€ B IITaMIle Ha KPHBOIIMITHOM Ipecce. BosaeHCTBYs BEIMyKIOit
MIOBEPXHOCTHIO IIyaHCOHA Ha BOTHYTYIO IIOBEPXHOCTh 3arOTOBKH, MEPEMEIIIAIOT €€
OTHOCHTENIFHO MATPHIBEI Ha IPOXOJ, NMPOHM3BOAA OTOOPTOBKY MU KaIHOPOBKY ee
Gopra, criaxuBaHUe rodp B 3aMKHYTOM 3a30pe MEXIY MaTPHIEH U ITyaHCOHOM.

HenocratkoM naHHOro cmocofa SIBNISE€TCS HEBO3MOXHOCTH HM3TOTOBJICHHUS
TOHKOCTEHHBIX [OHHMIN, MMEOLMX cedeHHe B ¢opMe aummmca, chepsl M KyIoa,
BCJIEACTBHE KOHCTPYKTHUBHBIX OCOOEHHOCTEW INTamMIa M HEJOCTATOYHOM JUIMHBI

X0Jla MOJI3yHa IIpecca MPOCTOro AeCTBHA, B TOM Yncie moaeau K3539.
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[ocrasneHHas 3aqa4a B 3asBIIEMOM H300pPETEHHH PENIAETCS 3a CUET TOTO,
YTO B Ipe/jIaraéMoM CII0COO€ M3rOTOBIEHHS OCECHMMETPHYHBIX TOHKOCTEHHBIX
RHAL (B YacTHOM BapHaHTE H3TOTOBIEHHS TOHKOCTEHHBIX MAHHUII LHCTEPH
AuaMeTpoM B nuanasode oT 2200 MM g0 3200 MM ¥ ToNmUHOM OT 9 MM 110 14 MM),
BKJTFOYAIOINEM OOpE3Ky JIMCTOBOHM 3arOTOBKM 10 KOHTYpY ¢ MpHIyCKOM Ha
OTOOPTOBKY IO BCEMY II€pUMETPY KOHTYpa 3arOTOBKHM, HarpeB 3arOTOBKH JIO
IITaMIIOBOYHBIX TeMrieparyp B auamna3one ot 870°C mo 1150°C, B tepmuyeckoi
neyd (B YaCTHOM BapHaHTe B TEPMHUYECKOM ra3oBOM IeYM KaMEPHOTO THINA [0
temnepatypsl  940+10°C). BHTSKKY  3arOTOBKH  OCYINECTBISIOT  Ha
THJPABIMYECKOM IIPECC€ MPOCTOro  NEeHCTBHS, OCHALIEHHOIO  HIDKHHM
BBITAJIKMBATeNeM (B YaCTHOM BapHaHTe Ha Ipecce MmpocToro aeictsus I1-4658),
Aajee pacKphIBAIOT LITAMIT M BBIBOJAT JHHMINE M3-TIOJ IIpecca. 3aTeM IMPOU3BOLAT
OKOHYaTeIbHOE O(QOpMICHHE MMIHHAPHYECKON YaCTH JHMINA C MCIOJB30BaHHEM
MallKHBI OTOOPTOBKH (B YaCTHOM BapHaHTe Ha MallHHe OTOOPTOBKM Mapku M-
714751) myrem pasMelIeHHs 3arOTOBKM MeXAy (OpMOOGpasyoLM U
GopTyrolMM polMKaMK B MEXaHHYeCKOro BO3ZEHCTBHS POIMKAMM Ha 3aTOTOBKY C
UX TepeMeIeHHEeM OTHOCHTENBHO JpYr Jpyra, 3a CYeT 4Yero IPOUCXOJHUT
CrIaXUBaHHe TOQPOB M HEPOBHOCTEH MOBEPXHOCTH [HHIIA B 3a30pe MEXIY
¢opmoobpasyromum  u  GopryomuMm  ponukamd.  Jlanee  HpOHM3BOLISAT
OKOHYAaTeJIbHOE yJaJleHHEe TEXHOJOTHYECKOTO IpHUITycKa MAHHUINA (B YacTHOM
BapUaHTe ra30BOM PE3KOH MM MeXaHU4YecKoi 06paboTKoi).

Croco6 ocymecTBIsIOT CleayloumM o6pa3oM. 3aroTOBKY MOIYYAlOT M3
JUCTa HU3KOJETHPOBAaHHBIX CTajed (B YaCTHOM BapHaHTE M3 CTAJIBHOTO JIHCTA
Mapku 091'2C mimm C13) myrtem ero packpos. B 4acTHOM BapHaHTe HCIIONHEHHS
MOXeT ObITh ToNmmuHa 6 = 914 MM. TToNy4eHHYIO IITOCKYIO JIUCTOBYIO 3aTOTOBKY
C HPUIYCKOM Ha OTOOPTOBKY KPOMKH IO BCEMY IIEPHMETPY KOHTYpa 3arOTOBKH,
3aJI0KCHHBIM TEXHOJIOTUYECKH, HArpeBaloT JO INTAMIIOBOYHBIX TEMIIEPATYD B
ananasore ot 870°C mo 1150°C, B TepMudeckoi ne4u (B 4acTHOM BapHaHTE B
TEPMHUYECKON Ta30BOM MMEYH KaMEPHOro THIa 10 TemmepaTyprl 940+10°C). 3atem

YKJIAABIBAIOT TOPAYYIO 3arOTOBKY 6 Ha NPHUXXHMHOE KOJBLO 3, BKIIOYAIOT XOJI



TpaBepchl (He MMOKa3aH) BHH3, 3aKPHIBAIOT IITAMII U BKIIIOYAIOT I104AYy XUAKOCTH
BBICOKOr'O JaBJICHHS Ha ITyJIbTe YIpaBleHHUs (He II0Ka3aH); IPWKUMAIOT 3arOTOBKY
ycuineM TpaBepcsl B quanasose ot 1500 Tc no 4500 tc, (B yacTHOM BapuaHTe Ha |
crynend ycunus (3000 1c); BKmouaroT paboduunii XOA BBITAIKUBATENS YCHIMEM B
auanasoHe or 500 go 1500 tc (B wacTHOM BapHaHTe BKJIIOYAIOT PaGodYMii Xox
BeiTankuBarens Ha Il ctynenn ycunus (1055 Tc); mocrenenso (ycunue cHMXaeTcs
J0 Beca TpaBepChl) CHUMAIOT pabodee NaBleHHWE Ha IMOJ3YHE OAHOBPEMEHHO C
XOJOM BBHITAJIKMBAaTeNIsd TpaBepcsl B auanasoHe oT 4500 mo 450tc (B yacTHOM
BapHaHTEe CHMMAlOT pabodee HaBleHHEe Ha moi3yHe mocie 5+10 cekyHn xonma
BeITaIKUBaTens 10 150Tc), mpu 3ToM BBITSKKA JHHUIA HE MpeKpalaercs, TaK KakK
HIDKHMM  BBITAIKMBaTenb QopMupyeT 3aroroBky. OKOHYaHHE IITaMIIOBKH
IIPOMCXOIUT IPH AOCTHXKEHHH MaKCHMAaJIbHOM BBICOTHI XOJa BBITAJIKHUBATEI,
Jlajiee BBITAIKHBATENb OIyCKAalOT B HCXOOHOE IIOJIOXKEHHE, OTIITAMIIOBAHHAs
3aroTOBKa OCTaeTCs Ha IPMXKMMHOM KOJblie. 3aTeM pacKpHIBAIOT INTAMII H
BBIBOJAT JHHUIIE U3-10A Ipecca. g yno6cTBa TpaHCIIOPTHPOBKH JHHILE HHOIIA
MOTYT OXJIaXJaTh B TedeHHe 5+10 MMHYT Hpu TeMmmeparype OKpPYKarollero
BO3IyXa INOMEIIEHHs Ha MeXaHH3alldd BBITpY3KH Ipecca I1-4658, mpu 3ToM
(¢H3MKO-XMMHUYECKHEe CBOMCTBA MHHUINA He MeHsorcs. Jlna  obecrnedeHus
OKOHYATENBHOr0 O(GOpPMIIEHUS LHJIMHAPHYECKOM 4YacTH MAHHMINA Ha MalllHe
OTOOPTOBKM (B 9aCTHOM BapHMaHTe Ha MallMHe OTOOPTOBKM Mapku M-714751)
UCIIPABJIAIOT HEOONbIINE BHITYKIOCTH IHHINA, HAXOAJINMECs Ha H3rube ero
MTOBEPXHOCTH, [UIi 4Y€ro: YCTaHaABIMBAIOT JHUINE 8 Ha omopy 12 MamuHEbI
oT60pTOBKH 11(M300paxkeHa yCIOBHO), BKIIOYAIOT (OpMO0Opasyrommii ponrk 9;
HOPKUMAIOT 3ar0TOBKY OIIOPOH 10 KacaHHs POJIMKOM M Hayayia ABHXKEHHS POJIHKA;
BKJIIOYAIOT BpallleHHe $opMooOpas3yrolero poirkKa; HOABOAAT GOPTYIOLIMA POJIHMK
10 x auumy 8 ¥ HaYMHAIOT KaTHOPOBKY: KaTHOPOBKA OCYIIECTBIIETCA 3a CYUET
XOJIONHOM IUTacTHYecKOod AedopManuy MaTepHalia JHHINA IO BO3IEHCTBUEM
AaBleHHs. GOPTYIOIIEro pojiMKa, NPH 3TOM HPOHCXOAUT CIIaXHBAaHHE FOPPOB H
HepoBHOCTEH. Ilepronuyecku Bo BpeMs KalnHOPOBKH CMa3bIBAIOT POJHKH JIHOOON

CMa3KoM, HanpuMep HHAycTpuanbHeIM Maciiom HM-12A TOCT 20799-99.
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KamibpoBky BemyT 0 o0pa3oBaHUS POBHOW IOBEPXHOCTH - LIIMHIPUYECKON
YacTH AHMINIA, 6€3 YTOHeHHH, HepoBHOCTel U rodp. 3aTeM OTBOAAT OOpPTYIOILIMIA
pPOJMK OT [HHINA; OCTaHABIMBAIOT BpalleHHe (opMOOOpa3yIOIEro poJHKa;
OITyCKalOT ONOpPY MAIIWHBI; H3BIEKAIOT AHUIIE C ONOpPHl MaIIMHBEI OTOOPTOBKH.
Janee mpOU3BOIIT OKOHYATENBHOE YAAJeHHEe NpUITyCKa IOHHINA, 3aJaHHOTO
TEXHOJIOTHYECKH, (B YaCTHOM BapHaHTE Tra30BOM pe3KOH WM MeXaHHYeCKON
06paboTKoii).

B camoM Hauasne BBITSDKKH yCHIIHME IIPHKHUMa MaKCHUMAJBHO (B JuanasoHe OT
1500Tc mo 4500tc), mpu OKOHYAHUHM XOJAa BBHITANIKUBATENA YCHIHE MpPHXHUMaA
CHIDKaeTcs OO0 MHHUMAaBHBIX 3HauYeHUHM B AuamazoHe ot 4500tc mo 450tc, (B
YaCTHOM BapHMaHTe B caMOM Hayaie BBITSDKKM oT Omm go 400mMM xona
BBITaKMBAaTelsl yCHIKE MprKuMa npecca MakcuMmanbHo (3000 Tc), a Ha mocneAHUX
200 MM pabouero xoma BBITAIKHBATeNli OHO CHIDKAeTCs IO Beca TPaBEPCHl M
BepxHel dJacTd mramma, To ectb h0 150 1c.) CHATHE yCHIHS NpPHXHMA IpH
IIPOXOXAEHUH MAaKCUMaJIbHOIO H3ruba IIOBEPXHOCTH IIO3BOJISET H30EXATh
Ype3MEepHOrO0 YTOHEHMs CTEHKH IHUILNA. YMEHBIIEHHE CKIIaIKOOOpa30BaHHS Ha
IIOBEPXHOCTH 3aroTOBKM OCYLIECTBISIETCS 3a CYeT BbIOOpa ONTUMAJIbHOTO
3Ha4eHUs pafuyca pabodell KpOMKH MaTpHUIBl NPU MPOEKTHPOBAHWM IITAMIIOBOM
OCHACTKHU.

Pa3nienenue npouecca N3roToBIEHNSI TOHKOCTEHHOTO JHHUIIA Ha IITAMIIOBKY
IUIOCKOM 3arOTOBKM Ha THUOPaBIMYECKOM IIpecce IIPOCTOro JAeWCTBHS,
000pyIOBaHHOM HIDKHHUM BBITQJIKMBATENEM H IOCIEOYIOIIYI0 €€ OTOOpPTOBKY-
KaTHOpOBKy Ha MallMHE OTOOPTOBKH MO3BOJMIIO YCHEIIHO PEUIMTh TEXHUYECKYIO
3a7jaqy M3rOTOBIIEHMS BHIIIEYKa3aHHBIX JHHUIII.

Ilepemelmiennie  OTIITaMMOBAaHHOrO  JHHINA, Pa3MEUIEHHOTO  MEXIy
¢dopmoobpazyromuM U GOPTYIOIIMM  pOJNMKAMH, TIIO3BOJIJIO IIPOU3BECTH
OTOOPTOBKY M KalUOpOBKY ero IUIWHIPUYECKON 4YacTH, CriaXWBaHHEe Todp,
YTOHEHHH M HEPOBHOCTEH B 3a30pe MeXIy BbIlIeyKa3aHHBIMH DPOJHKAMH. OTO
YJIy4YIIMIO Ka4eCTBO JHUINA, TEOMETPHIO €r0 KOHTYPa, yCTPaHUIIO HEOOX0TUMOCTh

HOC/IeAYIOLIEeH BalbLOBKH 60pTa AHUINA, TO €CTh CHH3WIO TPYXO03aTPaThl HA €ro



H3TOTOBJIEHHE. YIIy4IICHHE T€OMETPUHM KOHTypa JHMINA BIIOCIAEICTBHM CHIDKAET
TPYIOEMKOCTh €ro cOOpKH ¢ 06e4aikoi M MOBHIIAET KAa4eCTBO CBApHOIo IBAa Ha
COEIMHEHHH 00€4aiiku C THUIIEM.

CyIIHOCTE 3asBIs€MOT0 U300peTEHHS IOSICHAETCS QUIYPaMHu:

Ha ¢ur.]l m3obpaxkeH OOIMII BHA INTaMIla Ul BHITSDKKM JHHINA HAa Ipecce
IPOCTOTO AEHCTBHs, OCHAIIIEHHOTO BBITAJIKMBATENEM; LITAMII COIEPXKHT: BEPXHIOK
IUTATY 1, 3aKpeIUIeHHyI0 Ha TpaBepce Ipecca, HIDKHIOK IUTUTY 4, YCTAHOBIIEHHYIO
Ha CTOJie IIpecca 5; IUIMTHI CIOYXKaT A YCTaHOBKM B HHX MAaTpHIBl 2 H
INpHXUMHOIO Kojibla 3, (opMooOpa3oBaHHE OCYIIECTBISETCS C IOMOLIBIO
IIyaHCOHA 7, yCTaHOBJIEHHOI'O Ha HX)KHEM BBITAJIKUBATeJe Tpecca;

Ha ¢wWr. 2 mpeicTaBieHBl: JHUINE 8, (opmoobpasyromuii pomuk 9,
Gopryrommii ponuk 10, ycnoBHOe H306paXkeHHe MainuHBL OTGOPTOBKH 11, omopa
12;

Ha ¢ur. 3 mpencTaBieHs: aHMImE 8, QopMmoobpasyrommii pomuk 9,
Ooprytoumii posuk 10;

Ha QHr. 4 npencTaBiieH 3CKU3 U3rOTOBIEHHOIO TOHKOCTEHHOTO AHHIIA.

Ha AO «HIIK «YpanBaroH3aBoa» HCIOJNB3YIOTCS 3asBIISEMBIH CIOCOO A
M3rOTOBJIEHHS OTOOPTOBaHHOIO TOHKOCTEHHOTO IHHINA BaroHOB - IIMCTEPH,
HIOATBEPKIAIOIIKNA BO3MOXXHOCTE IIPOMBIILIEHHOTO pUMeHeHHs u3o0peTenus. Ha
NPEINPUATHH UCTIONIB3YETC THAPABIMYECKHH Ipecc IPOCTOro NeCTBHA (Mapka
I[1-4658), obGopynoBaHHBIN HIDKHHM BBITAJIKHBaTeNeM, ¢ ycuaueM 10000 Tc u
xozxoM nonsyHa 600 MM, a Takxe MalIHa 0T60PTOBKH (Mapka M-714751).

Ilpumenenne gaHHOrO crmoco6a S(P(PEKTHBHO TIPH  H3TOTOBJIECHHUH

ToHKOCTEeHHBIX auuI o [OCT 52630-2006.



®opmyaa nzodperennst

1. Cnoco6 wu3roToBNeHHS OCECHMMETPUYHBIX TOHKOCTEHHBIX HHIL,
BKJIIOYAIONIMIA 0Ope3Ky JIMCTOBOM 3aroTOBKM IO KOHTYpPy C IIPHUITyCKOM Ha
OTOOPTOBKY IO BCeMy INEepHUMETPY KOHTypa 3aroTOBKH, HarpeB 3aroTOBKH IO
IITAMIIOBOYHBIX TemrepaTyp B auamnaszoHe oT 870°C mo 1150°C B Tepmuyeckoit
MeYM, BBITSDKKY JeTald Ha TUIPaBIMYECKOM IIpecce IIPOCTOro IeHCTBHA,
OCHAIEHHOTO HIDKHUM BBITJIKMBATENEeM, IS Yero YKIAAbIBalOT TOPSIYIO
3aroTOBKY Ha MNPWKUMHOE KOJIBLO, BKIIOYAIOT XOJ TpaBepChl BHU3, 3aKPBIBAIOT
mITamMn ¥ BKIIOYAIOT I[IOAA4Yy MKHUAKOCTH BBICOKOrO MaBJICHHS Ha MNYyJbTe
yIpaBlieHHs, NPWKHUMAIOT 3arOTOBKY YCHIIMEM TpaBepchl B Auanasone ot 1500 tc
1o 4500 tc, BkioyaloT pabouuil XO[ BBITAJIKUBATENS YCHJIHEM B JHAIla30HE OT
500tc mo 15001c, mocremeHHO CHUMAKOT pabovee [aBleHHe Ha IIOJI3yHE
OHOBPEMEHHO C XOJOM BBITAJIKUBATENs TpaBepchl B auamna3zoHe oT 4500tc mo
450TC, OKOHYAHHE INTAMIIOBKH IPOMCXONUT TNPH IJOCTHXKEHHH MaKCHMAaJIbHOM
BBICOTHI XOJZla BBITIKHBATENs, Aajiee BHITAJIKMBATENb OMYyCKAlOT B HCXOTHOE
IIOJIOXKEHHWE, TMPH 3TOM OTLITAMIIOBaHHAs 3arOoTOBKAa OCTAETCSA Ha IPKAMHOM
KOJNbIle, 3aTeM pacKphIBAlOT IITaMII W BHIBOAAT JHHUIIE M3-IOK IIpecca,
OKOHYaTeIbHOe OhOpMIIEHHE LUJIHHAPUIECKOW YaCTH JHHINA OCYLIECTBIIAIOT Ha
MalliHe OTOOPTOBKH, IIyTEM pa3MeElIeHHs AHHUINA MeXOy (popMooOpasyromuM H
OOpTYIOLUM POJMKAaMH U MEXaHUYECKOTO BO3JAEHCTBUSA PONMKAMM Ha JHHUILIE C MX
IEpPEeMEIICHUEeM OTHOCHUTENBHO Jpyr Jpyra, 3a CcuYeT 4Yero IPOHUCXOIHT
CriaXXMBaHHe TO(POB M HEPOBHOCTEH IIOBEPXHOCTH [HHUINA B 3a30pe MEXKAY
¢opmMoobOpa3yroniMm H  OGOpPTYIOIIUM PpOJIMKAMH, T[OCJHE Yero IMPOU3BOLAT
OKOHYATeJIbHOE yAaJIeHUEe TEXHOIOTHYECKOIO IIPHUITYCKa JHHII.

2. Cnoco6 mo m.l. oTNMYAOLUIiCA TeM, YTO AWaMETP H3TOTaBIHBAaEMBIX
OCECUMMETPUYHBIX TOHKOCTEHHBIX NHHIL LUcTepH cocrtaBinger 2200+3200mM, a

TOJIIIMHA COCTaBJISIET OT 9MM 10 14MM.



3. Crmoco6 mo m.l. oTIMyaromuiics TeM, YTO 3aroTOBKY, IMOJIEXKAIIyIO
BEITSDKKE IIOJIy4aroT M3 cranbHoro jaucrta Mapku 0912C wim Cr3, TonmmmHoN 6 =
9+14 mm.

4. Cmoco6 mno mn.l. omMyaromuiics TeM, YTO HarpeB 3aroTOBKH,
TIOJJIEXKAIIEH BBITSIKKE IMPOM3BOMAT B TEPMHYECKOM Ta30BOH Me4Yd KaMEpHOIro
THNa 10 temneparypsl 940+10°C.

5. Chnoco6 mo mn.l. omiMYaromuiics TeM, YTO BBITSKKY 3arOTOBKH
OCYIIECTBIIAIOT Ha FUAPaBIMYECKOM IIpecce MpoCToro AeicTBusa Mapku I1-4658.

6. Cnoco6 mo m.l. oTiaMYarOlIMiics TeM, YTO 3arOTOBKY NPHXXHUMAIOT
ycuireM TpaBepcsl rpecca Mapku I1-4658 Ha I crynenn ycunust (3000 1c).

7. Cnoco6 no m.l. OTIHYaromuics TeM, YTO paGOYHil XOA BBITAJIKHBATEI
npecca Mapku [1-4658 Bxmoyvator Ha III crynmenu ycumus (1055 Tc).

8. Cnoco6 no n.1. oTnuyaromuiics TeM, 4To I GOPMHUPOBAHHS 3arOTOBKH
JHMIIA BBITAJIKMBaTeseM npecca Mapku [1-4658, cHumaroT pabGoyee maBiieHHe Ha
noimsyHe mocie 5+10 cekyHa xona BeITaNKuBaTels 10 150tc.

9. Cnoco6 no mn.l. oTIMYAIOIIMICS TeM, YTO OKOHYATENHFHOE OGOPMIICHHE
HUIHHAPAYECKOM YaCTH JHHUINA OCYLIECTBIIAIOT HAa MalliHe OTOOPTOBKM MapKu
M-714751.

10. Cmoco6 mo n.l oTiaMYalOUIMHCS TEM, YTO OKOHYATENBHOE YIaJeHHE
TEXHOJIOTMYECKOr0 IIPMITyCKa MHHINA OCYIIECTBISETCS TIa30BOM pPE3KOH HIIH
MeXaHU4YecKoi 00paboTKOM.

11. Cnoco6 no m.1. oTnuyaromuiicss TeM, YTO B CAaMOM Hayajie BBIIOJIHEHHS
rpolecca BBITSDKKM OHUIL B CaMOM Hadaje BBITSDKKM oT OMM mo 400MM xoma
BBITaKHUBaTeNsA yCHiMe Iprokuma mpecca [1-4658 makcumansro (3000 TC), a Ha
nocineguux 200 MM paGodyero xoia BEITAIKHMBATENsd OHO CHMXKAETCA IO Beca

TpaBEPCHl H BEPXHEH YacTH LITaMIa, TO ecTh A0 150Tc.



«Cnoco6 H3roToBIEHUS OCCCHUMMETPHUYIHBIX TOHKOCTCHHBIX JHHUIII Ha IIpecce
IIpOCTOIO JIEUCTBUSA C UCIIOJIb30BaHMEM MaLIUHBI 0T60pTOBI(I/I»
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«Crioco6 H3roTOBIIEHHUS OCCCHUMMETPHUYHBIX TOHKOCTCHHBIX JHUIII Ha IIpecce
MMpoOCTOro JIEACTBUSA C UCIIOJIB30BAaHUEM MAIlIHHBI OT60pTOBKI/I»
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«Crioco6 H3roToBIeHUS OCCCHMMMCTPHYHBIX TOHKOCTCHHBIX OHHUIL] HA MTPECCe
MMpOCTOro JIECTBHS C UCIIOJIL30BaHHEM MAIlWHEI 0T60pTOBKI/I))
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«Cnoco6 u3roToBJIeHUS OCCCHMMETPHUYHBIX TOHKOCTEHHBIX JHUII] HA Impecce
IIpoOCTOro NEUCTBUS C UCIOJIB30BaHNEM MAaIllUHBI 0T60pTOBKPI))
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OTYET O HATEHTHOM INOUCKE

(ctares 15(3) EAIIK u mpasumo 42 [TaTeHTHOH HHCTPYKIHH K

EAIIK)

IHoMmep eBpa3uiicKkoii 3asBKH:

202000235

B21D 22/02 (2006.01)
B21D 26/02 (2006.01)
B21D 19/02 (2006.01)
B21D 51/08 (2006.01)

A. KITACCU®UKALIUA TTPEIMETA U30BPETEHUS:

Cormacuo MexxayHapoasoii mareHTHOH Kiaaccupurammu (MITK)

b. OBJIACTE TTOMCKA:

B21D 22/00, 22/02, 26/00, 26/02, 19/00, 19/02, 51/00-51/10

[IpocMOTpEeHHAS JOKYMEHTALHA (CHCTEMA KiIaccu(puranuu u wHAeKCH MITK)

DIeKTPOHHAS 0a3a JAHHBIX, HCIOIb30BABIIASCS IPH MOUCKE (HA3BAHHE OA3HI H, €CJIH, BO3MOIKHO, HCIIOIb3YEMbIC MOUCKOBBIC TCPMUHbL)

B. JOKYMEHTEHI, CYHUTAIOINUECS PEJIEBAHTHBIMI

Kareropms* CCHUTKH Ha JOKYMEHTHI C YKA3aHHEM, IJIE 3TO BO3MO>KHO, PEJICBAHTHBIX YacTeH Otrocurcs K myHKTy No

Y RU 2148459 C1 (OAO «PABOBCKUH 3ABOJI CIIELTMAIIM3MPOBAHHBIX ABTO- 1-11
MOBMJIEN») 10.05.2000, xoaoHKa 3, ctpoka 10-komonka 4, crpoka 13, opmyra

Y RU 2098209 C1 (CEIbCKMH BOPUC EBCEEBUY) 10.12.1997, xonoska 2 1-11

Y KZ 20894 A (TOBAPHUIIECTBO C OT'PAHMYEHHOM OTBETCTBEHHOCTBIO 1-11
«KAPAT AHJACKUM MHCTPYMEHTAJIBHO-APMATYPHBIM MEXAHWUYECKHUK
3ABOJ «'EOMAII») 16.03.2009, mpumep, dur. 2-4

A RU 2392079 Cl1 (IT'OCYAAPCTBEHHOE OBPA3OBATEJIbBHOE VYUYPEX/JEHUE 1-11
BBICHIEI'O ITPOPECCHOHAJIBHOI'O OBPA3OBAHMA TYJIbCKHM TI'OCY-
JAPCTBEHHBIY YVHUBEPCUTET (TVII'Y)) 20.06.2010

A US 6354124 B1 (KUKA WERKZEUGBAU SCHWARZENBERG GMBH) 12.03.2002 1-11

A JP 8141662 A (TOYOTA MOTOR CORP) 04.06.1996 1-11

I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIPALIMBACMOTO IIPHOpHATCTA”

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - MOKYMEHT, IMEIoImuii Hanbosee OIM3K0¢ OTHONICHNE K IIPEAMETY MOMCKA,
MOPOYAINHAI HOBH3HY HIH H300peTaTeIbCKIil YPOBCHB, B3ATHIA B OTACIBHO-
cTH

«Y» - HOKYMCHT, HMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - MOKYMEHT, SBIITIOMANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B QPYIUX IELIX

Jlata mposeacHus narentroro noucka: 17/06/2021
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Havanpauk YnpasiacHHS 3KCOCPTH3HI
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