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I'.B.JIeBuenko, T.B.I'punaii

®OPMHUPOBAHUE CTPYKTYPbI KEJE3HOIOPOXKHBIX OCEM,
MN3rOTOBJIEHHBIX U3 HEITPEPBIBHOJIUTBIX 3ATOTOBOK
PA3JIMYHOI'O CEYEHUSA

B paGote mpoBeneH AeTanbHBIN aHAN3 MAKPOCTPYKTYPBI, pacHpeIeIeHUs] HeMe-
TAUTMYECKUX BKIIOUEHHH, OCOOEHHOCTEH (OpMHUpPOBaHHUS ICHAPUTHOW H 3EpPEHHOMH
CTPYKTYpPBI Ha OCHOBHBIX 3Talax IPOHM3BOJCTBA >KEIE3HOJOPOXKHEIX oceill. [IpoBeneHo
CPaBHUTEIBHOE HCCIIEOBAHHE KAauecTBa JKEJIC3HOJOPOXKHBIX OCei M3 craimu 45, u3ro-
TOBJICHHBIX U3 HENPEPBIBHOIMUTHIX 3aTOTOBOK pPa3IM4YHOro cedeHus. PaccmoTpens! oc-
HOBHBIE NPUYMHBI 00pPa30BaHUs BHYTPEHHUX AE(EKTOB TOTOBON METaJIONPOILYKIIUH.
IToka3aHo, YTO MOBBIIICHUIO PAaBHOMEPHOCTH KOHEYHOW (DeppUTHO-IEPIMTHOH CTPYK-
TYpbl MOTYT CIIOCOOCTBOBATh M3MEHEHHsI PEKHMOB 3aKJIIOUUTENBHON TepMOOOpabOTKU
1 TIOCIIEAYIOUIET0 OXJIAXKACHNUSI.

JKeJ1e3HO0POKHAS OCh, CeUeHUe, BHYTPeHHUI 1eheKT, MAKPOCTPYKTypa

CocrTosinue Bompoca. o cux mop OCOOCHHOCTH IPOW3BOJCTBA HEMpe-
PBIBHOJIUTHIX 3arOTOBOK, WX BIMSHHE HA MOP(OIOTHIO M KHHETHKY 00pa3oBa-
HUS TIEPBUYHOMN CTPYKTYpPHl HEJOCTATOYHO YYHTHIBAJINCH IPH pa3paboTKe Jie-
(hOpMaIIMOHHO-TEPMUYECKUX PEXHMOB IIPOU3BOACTBA IKEJE3HOTOPOKHBIX
oceii. HemocTarouno n3ydeHO W MPaKTHYECKH HE MCIIONIB3YEeTCs HACIEeICTBEH-
HOE BIHMSHUE OCOOCHHOCTEW MeXaHH3Ma IEPBUYHOTO CTPYKTYpOOoOpa3oBaHUS
HEMPEPHIBHOJIUTON 3arOTOBKH, U (PAKTOPOB MX ONPENEISIOIINX, HA KOHEUHYIO
CTPYKTYPY ¥ KOMIUIEKC CBOHCTB FOTOBOM MeTayuIonpoayKiuH [1].

HepaBHomepHOCTh pacmpeneneHusi (GEppUTHBIX W MEPIUTHBIX Y4YacTKOB,
00yCIJIOBJIEHHAs] XMMHUYECKOH HEOAHOPOIHOCTBIO, JAaXKe B CIydae yIIOBIETBO-
PHUTENBHBIX IIOKa3aTesieil MeTayurorpadMyeckoro aHanmsa (CpemHHil pasmep
3epeH, 0alul HEeMETAaJUIMYeCKUX BKIIOUCHHI), KaKk TOKa3aHo paHHee [2,3],
YXyAIIaeT MEeXaHNUECKUe CBOICTBa TepMOOOpPabOTaHHOTO MPOKaTa, B YaCTHO-
CTH, CHIDKACT TUTACTHYECKIE XapaKTePUCTHKH U YIAPHYIO BSI3KOCTb.

VYiydmenne mpopabOTKH MeTajula WCXOJHOW 3aroTOBKM WM CIHTKA TIO
CEUEHHIO, T.€. YBEIIMUCHHUE TPOHUKHOBEHUS AehopMaIiy K IICHTPAIHHBIM y4a-
CTKaM W3JEINHs, MO3BOJSET JOOUTHCS CYIIECTBEHHOTO M3MENFYEHUS KOHETHOM
CTPYKTYpBI, TIOBBICUTh KAa4eCTBO M KOMIUIEKC CBOICTB TOTOBBIX >KEIE3HOMO-
POXHBIX oceit [3-5].

Henbio uccneqoBaHus SBISUIOCH IPOBEICHUE CPABHUTEIBHOTO HCCIIEN0-
BaHUS KauecTBAa >KEJIE3HOAOPOXKHBIX OCeH U3 cTaiu 45, U3rOTOBJIEHHBIX U3 He-
MPEPHIBHOJIUTHIX ~ 3arOTOBOK  paszau4Horo  ceueHus:: 335x400 MM u
300x1000 mm.

MeTtoanka uccienopanusa. KommdaecTBeHHOW XapaKTePHCTUKON mpopaba-
THIBAEMOCTH TI0 CEUYCHHUIO OCH SBJISACTCS CTCICHb YKOBA, pacCUMTHIBaEMasi Kak
YMEHBIICHNE TUIOMAIH OMEPEYHOTO CEUSHHSI HCXOTHON 3arOTOBKH IO pa3Me-
POB TIOTIEPEYHOTO CEUSHHSI OCH. UeM BBIIIE ITOT IMOKa3aTelb, TEM BBIIIE IIPO-
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pabotka metaia [4]. OleHKy MakpOCTPYKTYpPbl HEIIPEPBIBHOIUTHIX 3arOTOBOK
npoBoaniu cornacHo tpedoBanusm JICTY 4061.

Jlist aHanM3a MEepBUYHONW CTPYKTYpBI 00paslibl OT KBaJIpaTHOM 3aroTOBKH
OTOMpaIH TEPIEHIUKYIIPHO K TOPH30OHTAIGHOW T'PaHW OT IMOBEPXHOCTHBIX,
LEHTPAIBHBIX (3aXBaTHIBasl YYaCTKH C OCEBOW MOPHCTOCTHIO) M MPOMEKYTOU-
HBIX cosiX. OT MpsIMOYTOJBHOM 3aroTOBKK 00pasisl OBUIM OTOOpPAHBI aHAIIO-
THYHO, O/THAKO, HE TOJIBKO T10 BEPTHKAIBHOI, HO U 110 TOPU30HTAILHON TpaHsIM
(puc.1). lanee Bce mpuBeIeHHBIE B TEKCTE MOAPOOHBIE poTOTpaduu ASHAPUT-
HOHM W 3epEeHHOM CTPYKTYpP MOJHOCTHIO COOTBETCTBYIOT IIPEACTABICHHBIM CXe-
MaM 0TOopa 00pa3IoB.
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Puc 1. Cxema or6opa o6pa3uos ot HJI3 ceuennem 300x1000 MM (a) u 335x400 MM
(B) ¥ OT M3TOTOBJICHHBIX U3 HUX OCEBBIX 3arOTOBOK U JKEJIE3HOJOPOKHON OCH COOT-
BETCTBEHHO — (0) 1 (T)

H30:xeHNe OCHOBHBIX Pe3yJbTATOB HCCIeNOBAHHA. [l0 OCHOBHBIM
mokaszaTensiM (I[CHTpalbHass TOPHCTOCTh, OCEBas XHMHYECKas HEOJIHOPO/I-
HOCTb, JTUKBAIMOHHBIC MOJIOCKI M TPEIIMHBI OCEBOW 30HBI) MaKPOCTPYKTYpa
BCEX MPEJCTaBICHHBIX O0OpPA3l0B B OCHOBHOM COOTBETCTBYET TPEOOBAaHUSIM,
MPEABSABIAEMBIM ~ HOPMATHBHOW  JIOKYMEHTAlMM K  3arOTOBKam U3
HEMPEePBIBHONNTOM 0ceBOil cTann. OJJHAKO B HEKOTOPBIX TEMILIETaX 3arOTOBKU
ceuenneM 335x400 mm HaOmomaetrcss Oojiee BBICOKAas CTENEHb Pa3BUTHA
LEHTPAJIbHOU MOPUCTOCTH, OTIENbHBIC MOPHI JAOCTUTAIOT 5 MM B JHAMETpe.
JIMKBaIlMOHHAS 30HA B MPSAMOYTOJLHON 3arOTOBKE PACIIONIOKEHA MapaslIeIbHO
HIMPOKOH TpaHu, paccpeoToUeHa U 3aHMMaeT He 6osee 8 % oT obmeit iomia-
1 3arotoBku. [lopel, HaOMOMaeMble B JTHUKBAIIMOHHOMN 30HE Cs10a JOCTHTAOT
2MM B jguamerpe. Takxke, CleqyeT OTMETHTh, YTO HawOojee KpYITHBIC
HECIUTONTHOCTH PACIIOJIOKEHBI HE CTPOTO MO IEHTPY, & OTTECHEHBI K Y3KHM
KpasiM MPsIMOYTOJILHOMN 3arOTOBKH.

[Ipu uccnenoBaHUU MEPBUYHON (ICHIPUTHOM) CTPYKTYPhI BBISBIICHA CIie-
JIYIOIIasi 3aKOHOMEPHOCTh: B HAMPABJICHUH OT MOBEPXHOCTU K HEHTPATBHBIM
y4acTKaM BCEX MCXOJHBIX 3arOTOBOK OCH JICHAPHTOB YTOJILNAIOTCS, 2 MEXKOC-
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HBIE YYaCTKU CyxatoTcs. [IMOTHOCTh JeHAPUTHON CTPYKTYpHI C IPHOIIKEHH-
€M K IIEHTPAJIBHBIM y4acTKaM yMeHblIaeTcss. OOHapykeHa CyIlecTBeHHas pas-
HUIIa B TPaBUMOCTH 0O0Opa3lOB INPSIMOYTOJbHOW 3aroTOBKH, T.€. Pa3IMYHBINA
YPOBEHb JEHAPHUTHOHN JIMKBAllMM B YYacTKaX, MPUMBIKAIOMIMX K IIUPOKOH H
Y3KOM I'paHsM 3arOTOBKH, YTO SIBJISIETCSI CJIECTBUEM HEPaBHOMEPHOW KpHCTa-
JIM3alUH HETIPEPBIBHOJIMTOTO MeTaa.

B moBepXHOCTHBIX CIIOSIX 3arOTOBOK HAOJIONACTCS HATWIHE CTPOTO OPUEH-
TUPOBAHHBIX JACHAPHUTOB, HANPABIECHHBIX K IEHTPY. [lo Mepe mpuOmmKkeHus K
LEHTPaJIbHEIM 30HaM, NPOTSDKEHHOCTb NEHAPUTHBIX BETBEHl yMEHBIIAETCH,
CTAQHOBHTCS XapaKTEPHBIM [AKETHPOBAHHOE PACIIONIOKEHUE IeHAPUTOB. B paii-
OHE 0CeBOI JIMKBanuy GopMa ASHAPUTOB OIHM3Ka K paBHOOCHOH. OmHaKo pas-
Mephbl IEHIPUTHBIX BETBEH U JIMKBAILMOHHBIX YYacTKOB KpaiiHe HepaBHOMEp-
HBIE; B CTPYKTYpe NPUCYTCTBYIOT TAK)Ke NMaKEeThl OPUEHTUPOBAHHBIX ICHIPHTOB
(puc.2,3).

¥R

Puc.2. [lennputnas crpykrypa HJI3 335x400 MM (a), 1 MOITy4EeHHOH M3 HeEe OCEBOI
3aroToBkH (0), MPOJOIBHOE HAMIPABICHUE, CXeMa 0TOOpa COOTBETCTBYET puc. 1.
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Jlepopmanns kBagpaTHON 3arOTOBKM Ha TPy0O3aroTOBOYHOM CTaHE MpH-
BOJUT K U3MEJILYEHHIO CTPYKTYPBI, HECMOTpSI Ha OoJbliee 00)kaTHE ITOBEPXHO-
CTHBIX CJIOEB, Je(opManysl 3arOTOBKU 110 BCEMY CEUEHHIO OTHOCHTEIIBLHO PaB-
HOMepHa. Bce HecIUIOMHOCTH, HEMETaNIMUeCKHEe BKIIOYCHHS M DJIEMEHTHI
JleHl:[pHTHOﬁ CTPYKTYPBI, B IPOJOJIbHOM HaIlpaBJICHHUU BBITATUBAIOTCA, a B I10-
MIePEYHOM YMEHBINAIOTCS B pa3Mepax, He N3MEHS IIPU ITOM CBOETo HalpasJie-
HUS 1 (POPMBI, TAKUM 00pa3oM, B MONIEPEUHOM CEUEHUH CTPYKTypa MOJTHOCTHIO
COOTBETCTBYET MEPBUYHOH (puc.4).

OpHako Takoe U3MEHEHHE NEHIPUTHOW CTPYKTYpHI NpH AedopManiy Ha
OmroMHHTE U TPy0O3arOTOBOYHOM CTaHE HE XapaKTEpPHO IS MPSIMOYTOJIBHOM
3aroToBKH. B mporecce pedopmanyuy TedeHHE MeTajula M0 BEPTHKAIBHBIM U
TOPU30HTAIBHBIM OBIBIIMM TPaHSIM NPSIMOYTOJBHOM 3arOTOBKH IPOWCXOIHIIO
KpaliHe HEpaBHOMEPHO, 00 3TOM CBHUJETEIbCTBYIOT JAHHBIE aHAIM3a M3MEHe-
HUS TIEPBUYHON (IEHAPUTHOM) CTPYKTYpPHI B MPOJOIEHOM CEYCHHH 0Opa3IoB
oceBoil 3arotoBku. Jledopmanusa mMeTanmia 10 TOPU30HTAIBHON CTOpPOHE Mpsi-
MOYTOJIBHOM 3arOTOBKH, HAMHOT'O IIPEBBIILIAET TAKOBYIO 10 BEPTUKAIBHOMN CTO-
poHe. O yeM CBUIETEIbCTBYET PA3IUYHAs YIUIOTHEHHOCTh 3JIEMEHTOB ICH/I-
PUTHOM CTPYKTypbl. B HampaBileHUM TOJILMHBI HUCXOOHOW IPSAMOYTOJIBHOM
HENPEpHIBHOINTON 3arOTOBKM, a TAaK)K€ B LIEHTPAIbHOM 30HE HE IPOU3OILIO
CYIIECTBEHHOTO JIe(pOpMHPOBaHKS METallIa IO CPABHEHHIO C TIOBEPXHOCTHBIMHU
Y4acTKaMH 1 B HalpaBJICHUH MIAPHHBI (CM. puC.2).

HIJI3 335x400 mm

[Momyobpaborannas
0Ch, IIEHKa

Puc.4. V3meHenue nepBUYHOIN (ICHAPUTHOH) CTPYKTYpPbl LEHTPANbHBIX Yy4YacTKOB
ucxonnoit HIJI3 335x400 wu >xkene3HONOPOXKHOH ocH, 00paslbl COOTBETCTBYIOT
MOTIEPEYHOMY () ¥ TPOAOIBHOMY (0) HAPaBICHUIO MPOKATKH.

[Ipu uccnenoBaHuyM NEHIPUTHON CTPYKTYpBI NONEPEYHBIX 00pPa3IOB JIMK-
BaI[IOHHOW 30HBI OCEBOM 3aroTOBKH, OOHApy»XEHO HEPaBHOMEPHOCTH Jedop-
MHUPOBaHHsS Pa3IUYHBIX MO CEUCHHUIO CIIOEB METaJlIa, B pe3yJbTaTe 4ero mpo-
W30LIUI0 BBITSATHBAHHUE IIEPICHIUKYIIPHO OCEBOM JIMKBAIlMM KakK ae(eKTOB
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(Top, HECIUIOIIHOCTEH, IUIACTHYHBIX HEMETAJUIMYECKUX BKIIIOYCHUI), Tak U
3JIEMEHTOB JACHAPUTHOM CTPYKTYPHI (pHC.5,6).

0
Puc.5. JledexTsl (HECIUTOMIHOCTH) LEHTPAIBHON 30HBI OCEBBIX 3aroToBOK ¥230 MM (u3
HJI3 335x400 mM) — a 1 9218 mm (13 HJI3 300x1000 Mm) — O, momepevyHoe ceueHune)

HenpepsiBHoNMTAS
PSIMOYTOJIbHAS 3ar0-
ToBka 300x1000 mm

IMonyobpaborannas
0Ch, IIIEHKa

6

Puc.6. V3menenme nepBHYHOHN (ICHAPUTHOHM) CTPYKTYPHI LEHTPANBHBIX YydYacTKOB
HUCXOMHOW IPSMOYTOJNBHOW 3arOTOBKM M JKEJIE3HOJOPOXKHOH  ocH,  00pasisl
COOTBETCTBYIOT MOIIEPEYHOMY (@) ¥ MIPOJOIBHOMY (0) HAPABICHUIO MMPOKATKH.

BeisiBrienHbie eDeKThl CTPOCHHS I[CHTPAIbHON 30HBI 3arOTOBKH TECHO
CBSI3aHbI C JICHIPUTHOMN JTMKBAIMEH — BCE HECIUTOIIHOCTH PACIIONIOKEHbI B JIHK-
BAaIIMOHHBIX y4YacTKaX, B y4acTKax 0e3 JIHKBAI[MH 3HAYHTEIBHBIX Te(EKTOB HE
oOHapyxxeHo. HambGonee mpopaOOTaHHBIMU YYaCTKAMH IO CCUCHHIO OCEBBIX
3arOTOBOK M YE€PHOBBIX OCEH, MOTYUYEHHBIX U3 BCEX HEMPEPHIBHOIUTHIX 3ar0TO-
BOK, OKa3bIBAIOTCS MOBEPXHOCTHBIE CJIOM, B KOTOPBIX IUIOTHOCTH 3JIEMEHTOB
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JEHIPUTHON CTPYKTYyphl MakcuManbHa. Ilo Mepe mpuOMmKeHHs K LEeHTPajb-
HBIM CJIOSIM TIJIOTHOCTh ICHAPUTHON CTPYKTYPBI CHHXKAETCS, YTO CBHIETENIBCT-
BYET O MEHBIIECH POPAOOTKE OCEBBIX 30H METAIIIA.

[TockonbKy BBISBICHO HaJIM4YHE BOKPYT AE€()EKTOB IIUPOKOH JHMKBAIHOH-
HOM 30HBI, MOXHO YyTBEpXIaTh, YTO IEPBONPHYMHON OOHApPYKEHHBIX He-
CIUIOIIHOCTEW TOTOBBIX OCEH SIBIISIOTCS OCEBasi IOPUCTOCTD M TOPSYUE TPEIIH-
HBl MCXOJHOW TPSIMOYTOJIEHOM 3aroToBKW. OJHAKO HEJb3sl UCKIIOYHTH TOT
(axT, YTO KPHCTAJUIM3ALMOHHBIE TIOPHI B ITpolecce eopMaIiy MpSIMOYTOiIb-
HOM 3arOTOBKH JIMIIb ITOCIY KWIA OCHOBOH ISl JabHEHIIEro pa3pbiBa MeTal-
Ja B 3TUX y4acTKaxX, H3-32 0COOEHHOCTEH pexxuMa fredopMaluy, TeM 0osee 9To
JMKBALMOHHBIE TIOJIOCHI B CIJIy CBOEH MPUPOJBI OTIMYAIOTCS MEHBIIEH Iiia-
CTUYHOCTBIO M 00Jiee BBICOKOM XPYIKOCTHIO, TI0 CPABHEHHIO C yJacTKaMH Me-
Tajuta 0e3 JIKBaruu [6,7].

HecMoTps Ha 10CTaTOYHO POBHYIO M IUIOTHYIO MAaKpOCTPYKTYpY HOJIy00-
pabOTaHHBIX OCEH M MOJHOTO yIOBJIETBOPEHHUS TPEOOBAHUAM K MEXaHHUECKUM
cpoiictBam crangapta JACTY I'OCT 31334:2009 «Ocu ans HOIBHKHOTO CO-
CTaBa KeJe3HBIX Aopor Kojew 1520 MM», MOCHEqyIOUNi aHaIN3 KOHEUHOH
(eppUTHO—TIEPIIUTHON 3€PEHHON CTPYKTYpPbI BBISIBIJI KpalilHe HEpaBHOMEpPHOE
pactipeznenenue (Ha3oBbIX M CTPYKTYPHBIX COCTABIISIOIINX, & TaKKe 3€PEHHYIO
HEOJHOPOJHOCTh BOJM3M 30HBI OCEBOW JIMKBAI[MOHHOW IOJOCHI B TOTOBBIX
0CSIX, TIOIYYCHHBIX W3 TNPSIMOYTOJBHOM 3arOTOBKH, IO CPABHEHHIO C OCSIMH,
noxyueHHbiME 13 HJI3 335x400 mM. OmacHOCTh MHpeAcTaBISE€T OTCYTCTBHE
IUTAaBHOTO IIepexojia OT OJAHOTO CTPYKTYpHOTo (hoHa K Opyromy. 3epeHHas He-
OJHOPOJHOCTh HAOMIOJAETCSI U B OCSX, MOJyYCHHBIX M3 3arOTOBKH CEUYECHHEM
335x400 MM, OTHAKO pagHabHO OHA PACIIONIOKEHa PAaBHOMEPHO, a B OCH, IT0-
JydEeHHOH M3 MPSIMOYTOJBHOM 3arOTOBKU CIMIIKOM OYEBHIHAS Pa3HHUIA M KOH-
TpaCT B COOTHOUICHUHN q)eppI/ITHBIX " HNEPJUTHBIX COCTABIAIONIUX IO BCceH JJIH-
HE JIMKBaIlMOHHOM moJockl (puc.7). KpoMe 3Toro, MexocHble ydacTku Ooiee
HaCbIIECHBI JICTUPYIOMIUMU DSJICMCHTAMU, YEM 6I)IBH_II/IC OCCBBIC YYaCTKH, I10-
9TOMY W TPOYHOCTh MX BbIIe. Hambosee oTYETIIMBO aHU3OTPOINUS CBOMCTB
CKa3bIBAETCS Ha IUIACTUYHOCTH, OTHOCUTEIIHFHOM CYXXEHUH U YAapHOW BA3KOCTH
[8]. Kak nHabmomaem mo jgaHHBIM Ta0i.1, MPOU3OILIO HEKOTOPOE CHUKCHUE
TUTACTHYHOCTH.

BennuuHa OTAENBHBIX 3€pEH MEPIUTA B OCH, orydeHHol u3 HII3 ceuenn-
em 300x1000 mm nocturaet 200 mxwm (puc.7). [IpuauHoit 00pa3oBaHUs TO00-
HOHM 3€pEHHON HEPAaBHOMEPHOCTH IOCIIYKWJIM BBICOKMH YPOBEHb JIMKBAlLlUU B
LIEHTPAILHOW 30HE MCXOIHOH MPSIMOYTOJIBHOM 3arOTOBKH M HU3KAsk MPOpadboT-
Ka MeTaJula B 3TOM y4YacTKe IPpH MOCIeTyomel negopMaimoHHOn 00paboTKe.

ITo TpeboBaHMsIM KaK OTEUECTBEHHBIX, TaK U 3apyOe)KHBIX CTaHIAPTOB, KO-
HEeYHasl CTPYKTypa >KeNe3HOJOPOXKHBIX OCeH HOJKHA OBITh paBHOMEPHOM, C
BEJIMYMHOM 3epHa He KpyrHee 5 HoMmepa. [loaTomy mccnemyemas och, 1axe B
cllyyae y/IOBJIETBOPUTENHEHONH MaKpOCTPYKTYpHI, Obl1a Obl OTOpakoBaHa NHpHU
yIBTPa3BYKOBOM M MeTaAIOrpaduyeckoM KOHTPOJE MMEHHO M3—3a HaIW4us
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aHOMAaJIBHO KPYIIHBIX 3epeH Iepiuta. KpoMe 3Toro B 00pa3max meraia ¢ He-
PaBHOMEPHBIM paclpeseneHneM (ha30BbIX COCTABISIIONINX 9acTO HaOmogaeTcs
CHI)KEHHE 3HAUCHHWH YHAapHOW BSI3KOCTH, OTHOCHTEIBHOTO CYXEHHUS W IIIa-
cruuHocTH. [ ycrpaneHns nmogo6Horo poaa nedekToB HEOOXOOUMO CHIKE-
i HJI3.

s

S 5

Puc.7. 3epeHHas cTpyKTypa mojryoOpabOTaHHBIX KEIC3HOIOPOKHBIX OCCH, MTOTYyYCHHBIX
u3 HJI3 335x400 mm (a) u HJI3 300x1000 (0), mpomoipHOE cedeHme; cxema oTdopa
npob coriacHo puc.l.

Tabmuma 1.MexaHndeckue CBOMcTBa MeTaia oOpas[oB IMICHKM HOPMAaM30BaHHBIX
YEepHOBBIX oceil (72 R) 13 HepephIBHOIUTHIX 3arOTOBOK

VY napHast BSI3KOCTh
Hcxonnast 3aroroBka Os> 2 O P 3, Pt
H/mm H/mm % 20 °C
A ep, UK/ OM
HJI3 335x400 mm 675 410 29 70
HJI3 300x1000 mm 690 390 26,0 68
TpeboBanus 650 u HE MEHee

JICTY TOCT 31334:2009 onee 325 [ 18 | 34
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[To nansEIM [4,9] H3BECTHO, YTO Aa)ke MPHU HATMYWHU TPyObIX HECIUIOIIHO-
CTEH METAJUTyprU9eCKOrO MPOUCXOKACHHS, X yCTPaHEHUE MMPOUCXOAUT TIOCIE
nedopManny co CTENeHbI0 yKoBa He MeHee 7. CaMble xKecTKre TpeOoBaHHS Kak
OTEUECTBEHHOM, TaK U 3apyOeKHONH HOPMATHBHOW AOKYMEHTAIIMH, perjaMeH-
THPYIOT CTENICHb YKOBa 3—5 €JMHMII, a CTEIEeHb YKOBA HUCCIIEyeMOro MeTaua
IpSMOYTOJIBHOTO CEUeHHsI yXKe Ha CTaJud OCEBOIl 3arOTOBKM cocTaBisina 7,2
(Tabn.2). Takxe HEOOXOJMMO OTMETHTBH, YTO NpH jAedOpMalMyd MeTaia Ha
craHe 250 He MPOW3ONUIO JONOIHUTEIEHONH MPOPAOOTKH LEHTPAIBHBIX CIIOEB
MeTalyla HE3aBHCUMO OT BH/Ia MCXOJHOW HENPEpPBIBHOJIMTON 3aroToBKu. [1o-
3TOMY CYIIECTBYET BEPOSITHOCTH JIOTIOIHUTEIBHOTO Pa3pBIXJICHUS CEPILICBUHBI
OCH TIpH €€ IIPOKATKe Ha OCENPOKATHOM CTaHe.

Ta6muua 2. CteneHnb yKoBa IpoOKaTa Ha Pa3IMYHBIX JTarax IMPOM3BOJCTBA XKEIE3HOIO0-
05KHBIX OCel

Ucxonuas HII3 Ucxonuas HII3
335x400 Mmm 300x1000 MM
Oransl Ipou3BOACTBA Pazmep Cremens Pazmep Crenens
3arOTOBKH, 3arOTOBKH,
yKOBa yKOBa
MM MM

Brromunr — — 310x350 2,8
Tpy003aroToBOYHEII CTaH 0218 3,6 0230 7,2
Ocemnpoxkatneiii | Ileiika ocu 0 180 3,8 0 180 11,8
ctal 250 ITopcrynuna 0212 53 0212 8,5

3akarouenne. Takum 006pa3om, HECMOTpSI Ha BBICOKYIO CTETICHb YKOBA, 3a-
TOTOBKA OOJIBILIETO CEYEHHsI, TPOpadOTaHa KpaiiHe HEpaBHOMEPHO, B CHIIY 0CO-
OeHHOCTEH CBOEH TeoMeTpuH, YTO B JaJbHEHIIEM NPHUBEIO K YBEIHYCHUIO
pa3MepoB yxe UMeronxcs Ae()eKTOB—HEeCIUIOMHOCTeH, (GopMIpOBaHHIO 3Ha-
YUTETHHOHN Pa3HO3EPHUCTOCTH (Hanmu4ue 3epeH 4—5 u 8—9 HOoMEepoB) U K HEKO-
TOPOMY CHUKEHHUIO CBOMCTB.

Hcnonp3oBaHue Takoro napamerpa OLEHKH IMPOPAOOTKH KakK CTEHNECHb YKO-
Ba TpH BHIOOpE M NMPUMEHEHMH HECTaHAAPTHBIX CXeM JAe(OpPMUPOBAHUS, HE
M03BOJISIET OOBEKTUBHO OXapaKTEPU30BaTh M3MEHEHUE CTPYKTYpPHI M yIIydIle-
HHUE NMpOpabOTKM LEHTPAJIbHBIX M OOOTAIEHHBIX JIMKBATaMH CJIOEB MeTajlla.
CHIDKeHnE BEpOSTHOCTH 00pa30BaHMs aHOMAJIBHO KPYITHBIX 3€pPEH ayCTEHHTa
MIPU BBICOKOTEMIIEPATYPHOM HarpeBe BHECET TaKKe KOPPEKTHPOBKA PEKUMOB
HarpeBa nepes npokatkoi Ha ctane 250. [1oBbIIEHNIO0 paBHOMEPHOCTH KOHEY-
HOW (heppUTHO—TIEPIUTHON CTPYKTYpPhl MOTYT CIIOCOOCTBOBAaThH H3MEHCHHS
PEKUMOB 3aKIIOUYUTEIBHON TEPMOOOPAOOTKH U TTOCIEAYIOIIETO OXJIAKICHUS.

1. Konopamrwx C.€. CTpyKTYypOyTBOPEHHS, CHaAKOBICTh 1 BIIaCTHBOCTI JINTOI CTalli. —
Kuis.:Haykoa gymxa. —2010. — 176 ¢
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Cmambws pekomeH008aHa K neyamu
doxm.mexu.Hayk, npog. B.B.Ilapycosvim

I'.B.Jleg¢uenko, T.B.I puyaii

@®opMyBaHHS CTPYKTYPH 3aJIi3HUYHHUX OCeil, BUTOTOBJIEHHUX 3 Oe3Ie-
PEPBHOJIUTHX 3ar0TOBOK Pi3HOrO nepepizy

B po0oTi npoBeneHO neTanbHUI aHalli3 MaKpOCTPYKTYpPH, PO3IOILTYy He-
MeTaJeBUX BKIIIOYEHb, OCOOMMBOCTEH ()OPMYyBaHHS JIEHAPUTHOI Ta 3epEeHHOI
CTPYKTYPH Ha OCHOBHHX €TallaX BHPOOHHWIITBA 3ali3HWYHUX ocel. [IpoBeneHo
TTOPIBHSUTBHE JOCHIHKEHHS SKOCTI 3aJIi3HUYHUX OCeH 13 cTaii 45, BUTOTOBIICH-
HUX 3 Oe3mepepBHOIMTHX 3arOTOBOK Pi3HOrO mepepily. PosrisiHyTo OocHOBHI
MIPUYUHA YTBOPEHHS BHYTPIMIHIX AedeKTiB roToBoi Mertaiompoaykiii. [Toka-
3aHO, IO IiIBUIICHHIO PIBHOMIPHOCTI KiHIEBOi (DepPUTHO-TIEPITITHOI CTPYKTYPH
MOXYTh CIPHATH 3MiHH PEXHMIB 3aKIFOYHOI TEpPMOOOPOOKH 1 HACTYITHOTO
OXOJIOJIKEHHS.
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