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AHHOTALIUU

TurtoB A. B., Muxanesuu B. M. AHanuTHYecKoOe pellieHHe OCHOBHOM 3a1auul Teopuu AedopmMupyemoctu //
Oo0padoTka MmaTepuajioB 1aBjaeHueM. — 2017. — Ne 2 (45).

OcHOBHast 3ajmada TeOpuH JeOpMHPYEMOCTH 3aKIIIOYaeTcsi B HAaXOXKICHWH MpPEAETbHBIX aehopMarui
B IIpoIieccax HECTAMOHAPHOTO AedopMupoBaHusi. B 3aMKHYTOM aHAIMTHYECKOM BHIE €€ PEIICHHUsS HaHIEHO TONBKO
JUTSA KJIACCa MHOTO3TamHOTO AedopmupoBanms. [loka3aHo, 4TO MPOIEcCCHl MHOTO3TAITHOTO, B YaCTHOCTH, IUKIMYECKOTO
nepOpMHUPOBAHUS SBITIOTCS OIPESIICHHBIME MPUOIMKEHASIMA PEaTbHBIX MyTeH Ne(OPMHUPOBAHUS, pEATU3yEMbIX TIPH
TUIACTUYECKOM (OPMOM3MEHEHHH B Pa3HbIX TOYKaX 3aroroBok. OIHAKO JIsl OLIEHKH TOYHOCTH HEOOXOJMMO HUMETh
AHAJIMTHYECKHE PELICHUs] OCHOBHOM 3aJaull TEOpUH Ae(OPMUPYEMOCTH OTHOCHTENILHO TIIQJIKUX KPUBBIX, MPEICTABIISI-
oumx oyt aehopmupoBanus. PazpaboTaHHbI METOA HAXOXK/CHUS aHAJIMTUUECKUX PELICHUI OCHOBHOM 3a7a4yu Teo-
puH 1eOpMUPYEMOCTH B 3aMKHYTOM BHZE Oa3upyeTcs Ha PElIEHHH WHTErPajJbHOrO U (PyHKIMOHAIBHOTO YpaBHEHHI.
HccnenoBansl ycloBHsl CYIIECTBOBAHUS pellleHHs. B 1eMOHCTpallMOHHOM IpuUMepe HaliIeHO aHAJIMTUYECKOE pelleHHe
B BHJZIe SIBHOW aireOpanydecKoil 3aBUCUMOCTH IpeAeIbHON JedopManny sl TEKYIEro HeCTalHOHAPHOTO JIe)OPMHUPO-
BaHMS OT ITapaMeTPOB KPUBOW IpeAEIbHBIX NeopManuii U myTH AedopmupoBanus. MccnenoBanne yka3aHHOTO perie-
HUSI TIO3BOJIMJIO BBISIBUTH Ba)KHBIE 3aKOHOMEPHOCTH B M3MEHEHWH IpPEAETbHON IeopMaluu Ul pa3IndHbIX MyTed
nedopmupoBanus. OTMEUEHO, YTO HATWYNE aHAJUTHUECKUX PEIICHUH SBUTCS CTUMYJIOM ITOCTAHOBKH WM PEILCHHUS pa3-
HOTO pofa 0OpaTHBIX 3a/1a4, TPEICTABIIONINX TEOPETHUSCKUH U IPaKTUIECKUI HHTEpEC.

KaroueBsie ciioBa: Teopus neopMupyeMocTd, HecTallioHapHoOe AepopMupoBaHre, OCHOBHAS 3afjada, aHaIIU-
TUYECKOE pellieHne, KpUBas IpeAeIbHBIX Ae(opMallwii, My Th 1e(OPMHPOBAHUS.

Annmenko A. C., Kyxaps B. B., [Ipucs:xusbiii A. I'. Ilpumenenune popmya JIsime nna ananusa negopmu-
POBAaHHOTO COCTOSIHMSI 000JI0YeK NMPH cBepXmiIacTudeckoii popmoBke // O0padoTka MaTepUAIOB TaBJIeHUEM. —
2017. — Ne 2 (45).

[IpexncraBnensl pe3ynbTarhl anmpokcumManuu Gopmysnamu JIssme KOHTYpOB 000JI04€K MPH CBEPXILIACTHYECKON
(OopMOBKe, B TOM YHCJIE B HEPaBHOMEPHOM TEMIIEPATYPHOM TI0JIE, U3 JIMCTOBBIX 3arOTOBOK IEPEMEHHON TOJIIUHEI U3
Pa3HBIX CIJIABOB U € PA3IMYHON cTpyKTypoi. [loka3aHo cymecTBeHHOE N3MEHEHHUE TIIABHBIX PAJNyCOB KPUBH3HBI 000-
JIOYEK, 3HAUYUTEIBHO OTIMYAIONIEecs OT pajuyca c(h)epuIecKoro CerMeHTa. Y CTaHOBJIEHO, UTO NPH CBEPXILIACTHIECKON
(hOpMOBKE IMITMHAPUIECKOTO CTaKaHA MUHIMYM PaJyca CONPSDKEHHS JHA M CTEHKH U €T0 IIEHTP He JIeXKaT Ha Ouccek-
TPHUCE yTiia MEeXIy JHOM U CTeHKOH. LIeHTp oTnanseTcs oT OMCCEKTPHUCHI IO ABYM BETBSIM MapadoJIbl, YTO COOTBETCTBY-
€T HEOINHAKOBOMY POCTY BOJIb KOHTYypa 000JI0UKH paanyca CONPsDKEHUSI OT MUHUMYMa B CTOPOHBI THA M CTEHKH.

KnroueBbie ciioBa: cBepxmactuaeckas (OopMoBKa, 000I0UKa, alPOKCUMANNS, KOHTYD, CyNepaIUIHIIC, Paau-
yC KPUBU3HBI.

Aoxapu II. B., CuBak P. U., Taran JI. B., Maauii K. B. MoneaupoBanue mpoiecca 3aKpbITOr0 paanaJib-
HOT'0 BhIIABJIMBaHUA (pJ1aHIA ¢ penynupoBanuem // O6padoTka MaTepuasioB AaBjeHueM. — 2017. — Ne 2 (45).

PaccmoTpeHa cxeMa 3aKpbhITOro pajuaibHOTO BbAABIMBaHUA (ulaHIa ¢ pexynuposaHueM. Ha ocHoBe mMeTona
KOHEYHBIX 3JIEMEHTOB MPOBEAEH aHAIN3 HANPSHKEHHO-Ie()OPMHUPOBAHHOTO COCTOSIHUS, @ TAK)KE CHIIOBBIX ITapaMeTpOB
TIpoIIecca 3aKPHITOTO PaJraIbHOTO BHIJABIMBAaHMS (DIaHIa ¢ OMHOCTOPOHHEH Mofaveil Ha KOHIE CTEPIKHS C Peayupo-
BaHHEM B pa3bEMHBIX Marpulax. [lomydeHHsle TpaduuecKre 3aBUCHMOCTH NMOKA3bIBAIOT M3MEHEHHE NMPUBEIEHHOTO
JIABIICHUS] BBIAABIMBAHWUA WM PACKPHITUS IOJyMAaTPUIBl B 3aBHCHMOCTH OT OCHOBHBIX I'€OMETPHYECKHX IapaMeTpoOB
rporecca. YCTaHOBJIEHO, YTO MPHMEHEHHE MPOoIiecca COBMENIEHHOTO PAIHaIbHOTO BEIIABIMBAHUS C Olepanueil pemy-
IIMPOBaHMS MO3BOJISIET CHU3UThH CHITy PACKPBITHS HAa BETMUUHY, PABHYIO CHJIE PEeAyLIUPOBAHUS.

KuroueBble c10Ba: pasianbHOE BbIIABIMBAHKE, PEAYLIUPOBAHNE, METO KOHEUHBIX 37IEMEHTOB, CHJIA PACKPBITHSL.

OpJiiok M. B. IlpenejbHble 3HaYeHHs] KPUTepHEB pa3pylIeHHsl NPH MOJEJHPOBAHMH NMPOLECCOB BbI-
Ts2kKH B cpene DEFORM // O6pa6oTka maTepnanos gasjaennem. — 2017. — Ne 2 (45).

PaGoTa BRIMIOIHEHA C ENBIO ONpENeiIeHUs 3HaueHn Kputepues paspymenus Normalized Cockceroft-Latham
u Brozzo nmporpammuoro kommiekca DEFORM, cooTBeTCTByOMUE MPENSIbHON CTETIEHH Ae(OPMANHH TP BBITSDKKE
cranu 20. ITo pe3ynpTaTamM HaTYypHOTO SKCIIEPUMEHTA 10 OCECUMMETPUYHON BBITSKKE 3arOTOBOK Pa3IMYHOIO JHAMET-
pa B pabote mpoBeneHo 2D u 3D MonenupoBaHHE COOTBETCTBYIOUIHX MPOLIECCOB. BHINIOIHEH CpaBHUTENBHBIN aHATN3
9KCIEPUMEHTANIBHBIX JTaHHBIX U PE3yJIbTATOB KOMIIBIOTEPHOTO MOJEIHPOBAHUS U MPEUIOKEHa METOANKA Ul OTIpeie-
JIEHUS TIpeNIeNbHBIX 3HAaU€HUM KpUTepueB pa3pyllieHus npyu MojenupoBanui. OnpeaeneHsl NpeeibHble 3HAUYeHNUs KpU-
TepueB paspymenus a1 2D un 3D monenupoBaHus (IIPU YCJIOBUH, YTO KOJMYECTBO KOHEYHBIX DJIEMEHTOB CETKU
IO TOJIIIMHE MaTepHraita B OIIACHOM CEYeHUH JOJDKHO OBbITh He MeHee IsATH). [lorydeHHbIe YNCIIOBbIe 3HAYEHHS KpUTe-
pHEB MO3BOJISIOT B JajbHEHIIIEM 10 pe3ysIbTaTaM MOEIMPOBaHMS MPOTHO3UPOBATH ITOBECHNE TUIACTHYHBIX METAJJIOB
B PEATBHBIX MPOIECCaX BBITKKH.

KnioueBble ciioBa: BBITSDKKA, KpUTEpUil pa3pylIeHUs, NpeaenbHoe 3HadeHue, MoaenupoBanue, Cockcroft-
Latham, Brozzo.
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Turos B. A., Pexta A. C., I'apanenxo T. P. HexoTopble 3aKOHOMEPHOCTH M30TEPMHUYECKOr0 BA3KOILIA-
cTHYecKoro (popmoodpazoBanuss MeMOpaHbl U3 AJIOMUHHEBBIX CIJIaBoB / O0padoTKa MAaTEpHATIOB TaBJIeHU-
eM. —2017. — Ne 2 (45).

BrmonaeHO MoenupoBaHue Iporecca H30TEPMUYECKOTO BA3KOIUIACTHYECKOTO (hopMooOpa3oBaHUs MeMOpa-
HBI C TIOMOIIIBIO METO/Ia KOHEUHBIX 371eMeHTOB B cpefie DEFORM-3D. B pacuere yunuThIBaIUCh TeOMETPUUECKUE Mapa-
METpBHI, a TAK)KEe MEXaHHUECKHE CBOMCTBA MaTepuaia. B mponecce anannza HarpsbKeHUH 1 geopmariii Obu10 BBISICHE-
HO, 4TO C YBEJIMYCHUEM JABJICHUS HECKOJIBKO CHIDKACTCA BENIWYHMHA Ie(OpMalii YTOHEHHS B IICHTPE JaBICHUS MEM-
OpaHbI IPH MOCTOSTHHOW BEIMYMHE OTHOCHTEIBHOM BBICOTHI MeMOpaHbl. AHAN3 pe3ybTaToOB IMOKA3bIBAET, YTO C yBe-
JIMYeHNEM KO3 QHUIIEHTa CKOPOCTHOTO YIIPOYHEHHS 71 yMEHbIIAaeTCs BelnYrHa 3()()EKTHUBHBIX HANPSHKEHUH B LIEHTPE
MeMOpaHbl. Taxke MOKa3aHO, YTO C YBEJIMUEHHEM KOA(PQHIMEHTa CKOPOCTHOTO YIPOYHEHHS PACTET PaBHOMEPHOCTH
pacmpeneneHns HHTEHCHBHOCTH CKOPOCTEH e opMaliiii B MormepeyHoM CEYeHHH MEMOpPaHBIL.

KiroueBble c10Ba: BA3KOIUIACTHUECKOE COCTOSIHUE, PEOJIOTHS, CBEPXIUIACTUYHOCTh, HU30TEPMUUECKOE COCTOS-
HUE, KOAPPHUIUEHT CKOPOCTHOTO yIIPOYHEHUSI.

Jlaryta T. C., Auapees B. B., Booyx A. C. HcciienoBanue npoiuecca npsiMmoro mpeccoBanusi Tpyd u3 BbI-
COKONMPOYHOro AJIOMHHHUEBOI0 CIIaBa, JErHPOBAHHOr0 ckanaueMm // O0padoTka MaTepuaiOB JaBJIEHHEM. —
2017. — Ne 2 (45).

B nHacrosiiee BpeMs Ha MPaKTUKE CYIIECTBYIOT JIMIIIb OTPAaHUYEHHBIE TEXHOJIOTUN U PEKOMEHIAIIMU TI0 MPOBE-
JICHUIO TIpoIlecca IIacTUIecKoi nedopmanuu cruraBoB cucteMbl Al-Mg-Sc. OnHako B nuTeparype uMeeTcs 0OIbIIoe
KOJIMYECTBO CHOCOOOB M PEKOMEHIAINN IT0 TEXHOJOTHAM IPOU3BOICTBA MPOAYKIIUH U3 TPYAHOAE(HOPMHIPYEMBIX AITIO-
MHHHEBBIX CIUIABOB, KOTOPBIE HE YIIPOUHSIOTCS TepMHUUECKOi 00paboTkoii. B paboTe mpencraieH aHaIU3 U UCCIIEN0-
BaHUsI 3aBUCUMOCTEH BIIMSHUS TEMIIEPATypHO-Ie(POPMAIHOHHBIX AapaMEeTPOB IpoIiecca MPSMOro TOPSYero mpeccoBa-
Hus Al-Mg-Sc crutaBa Ha HanpsHKEHHO-Ae()OPMUPOBAHHOE COCTOSHIE METaJIa M SHEPTOCUIIOBBIC TApaMETPBI, a TaKKe
pa3paboTaHbl PEKOMEHJAIMU 0 TEXHOJOTHU MPOM3BOJCTBA TPYO. Y CTaHOBJIEHO, YTO JISl BHIOPAHHBIX YCIOBHH Jie-
(dbopMaru MakCHMaibHas BBICOTa «MEPTBOW 30HBI» HAOJIOMACTCS MPU HU3KUX CKOPOCTSIX MpeccoBaHus (2 Mm/C) I
000MX CITyJaeB yriia HAKJIOHA MaTPHUIBL. BETHYMHEI pacTATUBAIOMINX HAMPSDKESHUA HaXoAaTcs B quanazone oT 80 MIla
mo 120 MIla. lanpHelmuii aHATH3 MIPUBEICHHBIX NAHHBIX MOKA3all TAKKe TO, YTO HA KOHTAKTE MEXKAY MATpPHUICH U
KOHTEHHEPOM B MeTaJllle BO3HUKAET 30Ha C CYIECTBEHHO MAJIBIMH HANPSKEHUAMHE, HaXOIImMucs B auana3ose ot 0 Mlla
no 20 MITa. Ha ocHOBaHUM MOJYYEHHBIX NAHHBIX Pa3pa0OTaHbl TEXHOJIOTMYCCKHE CXEMbI MPOU3BOJCTBA TPYO Ui
YCIIOBUH pabOTHI rHApaBINIecKX npeccoB ycunrem 10 MH u 20 MH.

KaioueBble cioBa: mnpeccoBanue, MojenupoBanue, QForm, amoMuHui, ckaHauid, TpyOa, THIPaBINYECKHIA
npecc, HaNpsDKEHUE, «MEPTBasi 30Ha», TEMIIEpaTypa, CUia, ONTUMHU3AIINS [Ipoliecca.

MakeeBa A. C., ®poaos 5. B., [Tanromkun H. E. B3anmocBa3b TeopeTH4ecKnuX U IKCIEPUMEHTAIBHBIX
Pe3yJbTaTOB NPOKATKH AJIIOMHHUEBBIX moJioc / O0padoTka MaTepuanoB qaBiaeHnem. — 2017. — Ne 2 (45).

CraTbsl MOCBAIIEHa MCCIIEAOBAHUIO MPOIECCa MPOKATKH ATIOMHHMEBBIX MOJIOC TEOPETHIECKUMH M IKCIEpH-
MEHTaJIbHBIMU METOJaMU. MeTopl MaTeMaTHIECKOT0 MOAEINPOBAHUS MTO3BOMIAIOT SKOHOMUTH BPEMS M PECYPCHI IIPU
NPOBEJICHUH MCCIIEAOBaHNH, HO HY)Ha Bepu(uKalys MaTeMaTnieckod Monenu. Llenpio uccnenoBanus sBIsieTCs U3y-
YyeHHe (DaKTOpOB, BIMSAIOIMIMX HAa COEAWHEHHE CJOEB NPH BAIKOBOHM INPOKATKE ABYXCIOWHBIX AITIOMHHHEBBIX IOJIOC,
1 CO31aHIE MaTEMaTHYECKON MOJIENIN 3TOTO IPOIIEcca C UCTIOIB30BAaHIEM COBPEMEHHOTO MPOTPAMMHOTO 00ECTICUEHMS.
IIpouecc MpokaTKK aTFOMUHHUEBBIX MOJIOC UCCIELYETCs C LEJIbI0 MOTy4YeHHs COSIUHEHUSI MEKAY HonocaMu. bblio BbI-
SICHEHO, 4TO MPH Pa3HOM TeMIlepaType MPOKAaTKH CO CTerneHbio aedopmaimu 35 % MOXKHO JOCTHYL CBAPKH IIACTHH
WM TOJTYyYUTh paccioeHne. Taxke ObUIO OCYIIECTBIEHO MOJECIHUPOBAHKE IIPOIECCA NMPOKATKH ATIOMHUHHMEBBIX ITOJIOC
Y CPaBHEHO C 3KCHEPUMEHTOM. B xoze MccienoBaHuil yCTaHOBIEHO, YTO OTHOCHTENbHAsA JIedopMarys Mo TONIINHE
U IIUPUHE NPU MOAEIMPOBAHUHU U SKCIEPUMEHTE OTIM4aroTcs B npenenax 1 %. CymiecTByrolee pacXoXAeHUE B KO-
sppunmente yumHeHus Ha 11 % B ciydae ropsdell MpoKaTKu OOBSICHSAETCS HAJIMYHEM 3aKJIETIOK, KOd(h(PHUINEHTOM
TEIIoNepeiaddl OT MOJIOC 10 BAIKOB, KO3()(HUIIMEHTOM TPEHHSI MEXTy 3aroTOBKOW M BajakoM. HecMoTpst Ha 3TO, BBI-
HOJIHEHa BepU(UKanys MOJEIH IPOKATKU aJIOMHHHUEBBIX MOJIOC, M IIOJIy4eHHBIE PE3YJIbTaThl MOTYT OBITH OCHOBOH IS
NPOBEJICHUS NabHEHIIINX TEOPETHUECKUX NCCIEJOBAaHHUH MpOoIiecca ropsiueil MpoKaTKy aTlOMHHHUEBBIX MOJIOC.

KnioueBble c10Ba: MpokaTka, MOIEIMPOBAHIE, ATFOMUHIEBAS 110JI0CA.

Haiiza0ekoB A. b., Jle:xxneB C. H., Koiinos T. A., Ilanun E. A. U3yyenune ne¢opMHpOBaAaHHOIO COCTOS-
HMS IIPH MHOTONPOXOHOM Ae)OpMUPOBAHMH cnocodoM «mpokaTka — PKY-npeccoBanne» // O6padoTka mMaTe-
puanoB aaBjienueM. — 2017. — Ne 2 (45).

B pabote npencraBiieHbl pe3ysbTaThl H3y4eHHs 1e(OPMUPOBAHHOTO COCTOSHHS IIPH MOJAEIHPOBAHUH COBME-
IICHHOTO TIporiecca «mpokarka — PKY-mpeccoBanmey. [[ng ananmmza neopMHpPOBaHHOTO COCTOSIHHS HCIIOJB30BAIHCH
U3BECTHBIC AHAIUTHYECKUE (POPMYIIBI, TO3BOJIIOIINE HAUTH BEIMYMHY SKBUBAJIEHTHOH Ae(opMaliy MoCie MPOKATKH
u PKVY-npeccoBanus, a Takke pe3ynbTaThl MOAEIMpOBaHus coBMereHHoro npouecca B DEFORM. MccnenoBanue ne-
(hOPMHPOBAHHOTO COCTOSHHS IIPOBOJMIIOCH ITyTEM M3YUYEHUs apaMeTpa «IKBHBAJIICHTHasI AeopMalis», KOTOpoe Io-
Ka3ajo, 4To Mocie 3-X IPOXOA0B MPEIaraeMoro COBMEIIEHHOTO MPOIIECCa MOYKHO TOCTHYb BETMINHBI 3KBUBATIEHTHON
nehopManuy, HeoOXOIUMON IS TOJIy4eHHs yIbTPaMeIKO3epHUCTON CTPYKTYpHI, @ IMEHHO, BEJIMYMHBI e > 4. B pac-
CMOTPEHHOW MOJIENTN BEJIMUMHA SKBUBAIEHTHON nedopmanuy nocie 3-ro mpoxofa gaocturia 4,16 mo pacueTHoi ¢op-
MyIe u 4,22 1o pe3ybTaTaM MOJISTHPOBAHHS.

KaioueBble ciioBa: coBMmeneHHbIH nporiecc, nmpokarka — PKY-npeccoBanue, neopMupoBaHHOE COCTOSIHHUE,
MOJIETTMPOBaHHUE.
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Kaememos E. C., Yyxzeo B. JL., lllu¢gpun E. U. UccrenoBanue BIMAHUS NapaMeTPOB KOBKH Ha Gopmy
MOKOBKH KOJIEHUATOI0 BaJia M BHeapeHue pa3padoTrok Ha HAO «Auenponpecc Cranaby» // O6padoTka MaTepua-
J0B naBjaeHueM. — 2017. — Ne 2 (45).

PaccMoTpeH mporiecc KOBKM MIATYHHOM MIEHKH KoJieHYaToro Bana. OCHOBHOM IIENbI0 JAHHOTO MCCIIEOBAHUS
SIBJISIETCSI ONpE/ieNieHHe BIIMSHHS I1apaMeTpoB Mpolecca Ha ()OPMOM3MEHEHHE 3aroTOBKH, a TaKKe OIpe/eieHHe
palMOHANIBHBIX MapaMeTPOB KOBKU. Takike BaKHOM 3amaueil siBisieTcss anpoOanusi U BHeApeHHe pa3paboTaHHON
TEXHOJIOTUH B Tipom3BoACcTBO Ha mpeanpuatuil YAO «luaenponpecc Cranby». PesympraTtom paboThl SBISIOTCS AaHHBIC
mo (popMOM3MEHEHHIO 3arOTOBKHM, & TaKK€ Ha OCHOBE aHAJN3a JAHHBIX KOMITBIOTEPHOTO MOJIEIHPOBAHUS IIpoIecca
OTIpENIeIICHI OCHOBHEIC 3aBHCUMOCTH (DOPMOM3MEHEHHS 3aTrOTOBKH OT HCIIOJIB3YEMOTO HHCTPYMEHTA C TOJIIHHOMN
0,1..0,3 D,,, n tmyOunsl BraBimuBaHus Ooiika B mHTepBane 0,3..0,7 D,,. B pe3ynpraTte aHamm3a Takke ONpEHCIICHEI
pallMoHaNbHBIE TapaMeTphbl TpOoIlecca KOBKM IMIATYHHOM UIEHKM KOJIEHYATOro Bajia U OMpeleeHbl HHTEPBabl
TEOMETPUUECKUX pa3MepoB KOJEHa, KOTOPhIE BO3MOXKHO MOJYYWTh MPU 33/JaHHBIX MapameTpax KoBKU. [IpuBeneHbI
pe3yJbTaThl BHEAPEHUS TaHHON TEXHOJIOTHU B POM3BOACTBO Ha npennpusitur YAO «/Iaenpornpecc Ctaiby, a UMEHHO
SKOHOMHYECKHE TTOKa3aTeN! IPON3BOICTBA.

KaioueBble ci1oBa: KOBKa, MPOTSKKA, POPMOU3MEHEHHE, TOKOBKA, OOEK, MIaTYHHAs [IeHKa.

Mapxkos O. E., Crankos B. 10., lllapyn A. O., Koanescknii C. B., Kocuios M. C. PazpaGoTka HOBOro
cnocoda koBku AHUL // O0padoTka MaTepuanos qaBjaennem. — 2017. — Ne 2 (45).

OCHOBHOM Ky3HEUHOH ollepanuel Ui W3rOTOBJICHHS MOKOBOK THMA C(EPHUECKUX AHUII SBISETCS paszjgada.
CI0’XHOCTBIO B TIPOEKTHPOBAHUHN JAHHOTO IpOILecca SBISETCA TPYAHOCTh MPOTHO3UPOBaHUS (POPMOM3MEHEHHS U yTO-
HEHHMS B TPOIECCEe Pa3Jadll 3ar0TOBKH, a TAaK)Ke B HEOOXOIMMOCTH yCTPaHEHUs A€(DEKTOB METALTyprHIECKOTO TIPOHC-
XOKJEHUS JJIsl TIOTyYeHHMs IOKOBOK BBICOKOTO KadecTBa. B maHHOM paboTe gaHBl peKOMEHAAINH 110 TEXHOJIOTHIECKO-
My Ipolieccy pas3adil KOHHIEeCKOW 1 chepruecKoil IUIMTOH MyCTOTEN0 3ar0TOBKH, B YaCTHOCTH 10 (popMe 1 pasmepam
UCXOJIHOM 3aroToBKHU. [IpencTraBiensl pe3ysbTaThl pacipeaeineHus aeopMalnii B Tejie TOKOBKH, YTO BIIMSET Ha Kade-
CTBO NOJY4aeMOro M3Jenus. Y CTaHOBJIEHO, YUTO MaKCHUMaJbHbIE HANPSKEHUS BO3SHHUKAIOT B JOHHOM 4acTH 3arOTOBKH,
yT0 Tpebyer e€ moxorpesa g0 1000—1200 °C. KoBky pekoMeHIyeTCsS MPOU3BOIUTH C Tay3aMHU MEXIy Ha)KUMaMHU.

KaroueBbie ci10Ba: KOBKa, JHHINA, pa3fayda, cepruueckas ININTa, KOHNYEeCKast IUTUTa.

Kaprun b. C., Kaprun C. b. Pa3zpatoTka u uccienopanue o0beMHOii mTaMnoBku 0e3 3aycenna // Oopa-
00TKa MaTepuaJioB 1aBjaenneM. — 2017. — Ne 2 (45).

AHanu3 pa3BUTHS Ky3HEYHO-LITAMIOBOYHOI'O IMPOU3BOACTBA 3a IOCIEAHHE TOAbI AaeT BO3MOXKHOCTH YCTaHO-
BUTB €r0 OCHOBHBIC HAIIPABIICHUS: CTPEMIICHHE K MOIyYeHHIO OOJIbIIeH TOYHOCTH IIOKOBOK; IIOCTETICHHOE BHITECHEHUE
JMHAMHYECKUX METOJOB 00pabOTKH JaBIeHHEM, OJIM3KHMMH K CTATHYECKOMY 32 CUET NPEUMYILECTBEHHOTO IIPUMECHEHUS
MAaIlMH KpUBOWIMITHOTO THMa. [IpeacraBneHsl pe3yabTaThl M0 pa3padOTKe KOHCTPYKIWH HITAMIIA JUIs Topsidei o0beM-
HOMW INTaMIIOBKH KPYTJIBIX B IUIaHE TIOKOBOK Oe3 3ayceHna. IIpu 3TOM HCKITIOYAIOTCsl HITAMIIOBOYHBIE YKIIOHBI, 3ayce-
Hell, a SKOHOMUS MeTaia cocrasisieT okoso 20 %. [IpuBenena cxema TOYHOW OOBEMHON LITAMIIOBKH M AKCIIEPUMEH-
TaJIBHBIA MITaMIT JUIS peau3anuy pa3paboTaHHOro mporecca. JlaHbl peKOMeHJaluu Mo BHIOOPY pa3MepOB 3arOTOBKH,
TEXHOJIOTUYECKON CMa3KH M OT/JENBbHBIX AJIEMEHTOB IITAaMIIa. Y CTAHOBJIEHbI OCHOBHBIE NPEUMYIIECTBA MPEAIaraeMoro
croco0a ITaMIIOBKH U IIEPCIEKTHBEI IIPH €T0 Pealnu3aliH.

KaroueBbie ciioBa: mTamil, 3ayceHell, YKIOH, KOJbIIO, IIPOIIece, 3a30p, mpecc, popmMoodpa3oBaHue, TEXHOIO-
THYeCcKasi cMasKa, BUOpamus, rpadur.

®@DpoJos €. A., Acbko C.T'. Ouenka (pakTopoB BJHSIHHS NPOM3BOACTBEHHBIX NMOTPELIHOCTeHl HA TOY-
HOCTBH JIeTajiell P onepanusx NPOOMBKHU-BBIPYOKH MOABHKHBIMH CpeJaMH HA OCHOBE CTATHCTHYECKOI0 aHa-
Jm3a // O0padoTka MaTepuanos qaBjaeHnem. — 2017. — Ne 2 (45).

B pesynpTare npoBeIeHHBIX HCCIEIOBAHNN YCTAHOBICHO, YTO HA MTAPAMETPHI TOUHOCTH PA3AEIUTENbHbIX OIe-
pauuii (TpoOMBKH, BEIPYOKH) METOJOM ITHEBMOYJapHOH MITaMIOBKY HOABWKHBIMHU CpellaMH JOMHHHUPYIOLIEE BINSHHS
OKa3bIBAIOT: M3HOC pabOYMX 3JIEMEHTOB IITAMIIOB, T'€OMETPHUYECKHE pa3Mepbl M TOJIIMHA JeTajed, MPOYHOCTHBIC
U IJJaCTUYECKHE CBOMCTBAa MaTepHaja 3aroroBok. [IpoBeieHO KOJMYECTBEHHOE ONpEAENICHUE CTENEHU HX BIIMSIHHUSA.
AHanu3 MOCTPOEHHBIX II0 pe3yJIbTaTaM HCCIIENOBaHUS TPpaHKOB IO3BOJIMI YCTAaHOBHTH, YTO pPEIIAIONIEe BIUSIHUE
Ha M3rud aetajueil npu padore 6e3 MPMKUMa U OCTPBIX PEXKYIIMX KPOMOK OKa3bIBaeT TONIIMHA W JIMHEHHbBIE pa3Mephl
MITaMITyeMbIX AeTaneld. JTH BEIWYUHBI CBSI3aHBI MEXIY COOOH IO OTHOIICHHIO K CTpele Mporuda aeranud oOpaTHOU
3aBUCHMOCTBIO. C yBEIIMUYEHHEM TeOMETPUUECKUX Pa3MepoB, NMPH OAHOW M TOW K€ TOJIIMHE MaTepHaia, OTKIOHEHHMS
OT ITUTOCKOCTHOCTH yBEJIMYHMBAIOTCS W, HA00OPOT, ¢ YBEIMYESHNUEM TOJIIMHEI MaTepHaia MPU NPOYNX PAaBHBIX YCIOBHUIX
HEIUIOCKOCTHOCTh yMeHblIaeTcs. [Ipy mrammnoBke mapTuii qetaneil B mpejenax JIeCATH ThICSY IITYK 3aBUCUMOCTH Be-
JIMYUHBI 3ayCEHLIEB OT KOJIMYECTBA OTIUTAMIIOBaHHBIX JETalei MOXKHO CUUTATh TMHEHHBIMHU.

KaroueBble cjioBa: IMHEBMOyAapHas LITaMIIOBKA, MPOOMBKA, BEIpyOKa, MOIPELIHOCTh, TOYHOCTh, MaTepHall,
JIMCT, IOABHXHBIE CPEJIBI.

Barawk I'. A., Besumannuii 10. I'., IIumkuna FQ. A. OueHka ynpyrux cBoiicTB M XapakTepa aHH30-
TPONUHU ropsYelITAMIOBAHHBIX MOPOIIKOBBIX AJJIOMOMATPHYHBIX KOMIO3UTOB // O6paboTka MaTepuaioB AaB-
JeHueM. — 2017. — Ne 2 (45).

[IpuBeneHBI pe3yIbTaThl UCCICIOBAHUN OCOOCHHOCTEH CTPYKTYPhI U YIPYTHX XapaKTEPUCTHK aTFOMOMATPHY-
HBIX KOMITO3UTOB cHcTeMbl Al-TiC, Momy4eHHBIX TOPSYCH TAMIIOBKOW C UCIIOJIB30BaHHEM PA3IUMYHBIX TEXHOIOTUICCKIX
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cxeMm. [TokazaHo, 4TO MaTepHalbl, HOTyYSHHBIE TOPSYEH ITAMIOBKOM, OTJIMYAIOTCS 3aMETHON aHM30TPOIHEH, KOTOpas
XapaKTepU3yeTcsl BBITSHYTOCTHIO YacTHII MAaTpUYHOW (a3bl B HANpPaBIECHWH, NMEPHEHAMKYISPHOM IPHKIIAIBIBAHHUIO
YCUIIMSI IITAMITOBKH, BCJICACTBHE YEro BEJMYMHBI KaK HOPMAIBHOTO MOAYJIS YIPYrOCTH, TaK M MOAYJISL CIIBUTa
B TUIOCKOCTH, TEPIEHIUKYJISIPHOW HaNpaBIICHUIO MPHIIOKEHHS 1e(OPMHUPYIOLMIETO YCHIHS MPH TOpsUeH IITaMIOBKe,
Ha 12—-15 % npeBbIIIaloT COOTBETCTBYIOIINE XapaKTEPUCTHKK B HampasieHHH nedopmupoBanus. 1 Bcex paccMoT-
PEHHBIX TEXHOJOTHYECKUX CXEM HM3TOTOBJIEHHS XapaKTEePHCTHKU YIPYTOCTH HCCIELYEMBIX aFOMOMATPUYHHX KOMIIO-
3WTOB MPEBHIMAT Moxyab FOHra amomuams Ha 40—-70 % (B 3aBHCHMOCTH OT HAIpaBJICHHS NMPO3BYUYHBAHUSI), & COOT-
BETCTBYIOIINE XapaKTEPUCTHKN MOMYJIS CIBHTa BhIIe HAa 8—15 %.
KiroueBble c/10Ba: aFOMOMaTPUYHHI KOMITO3UT, FOpsiYast IITaMIIOBKA, MOJTYJIb YIIPYTOCTH, CTPYKTYpPa, aHH30TPOIIHSL.

I'pedenok T. I1., Paguenko A. K., T'oraes K. A., Huenko A. U. JlutBun P. B. Ymiorusiemocth cmeceid
NMOPOIIKOB Kap0HI0B MepexoAHbIX MeTa/lIoB V u VI rpynn ¢ Meta/uim4eckoii cBs3koii / O6padoTrka MmaTtepua-
JoB naBJjieHueM. — 2017. — Ne 2 (45).

HccnenoBana yIioTHAEMOCTh B 3aKPBITHIX JKECTKHX Mpecc-(popMax TpexX IIECTUKOMIIOHEHTHHX TTOPOIIKOBBIX CH-
creM B BHE cMmeceit mopomkoB kapoumos (VC, Mo,C, NbC u TiC) u meramioB (Ni u Cr), KOTOpbIC UCIIONH30BAIN B Kade-
CTBe cBs3ytoIiero. KommuecTBo KapOUIHOW COCTABIISIIONICH B cMecsax MeHsu1ach oT 84,04 1o 93,69 oobem. %. Y cTaHOBIICHO,
4TO TpH yIioTHeHUH 10 aaBieHus 800 MIla oTHOCHTENBHAS TUIOTHOCTE BCeX 00pa3ioB He npessimaet 0,6. 3aBrucumo-
ctu Igp OT Igp Ha BCeX CTAAMAX YIUIOTHEHUS KaXKIIOTO U3 COCTABOB C BBICOKOU JOCTOBEepHOCTEIO (0,99) ammpokcumupy-
FOTCS JIMHEHHBIMH 3aBHCHUMOCTsIMI. [lapameTp n Ha mepBoii cTaauu YIUIOTHEHHsI cocTaBisieT npuMepHo 0,8, Ha BTOpOit —
0,3, a Ha u Tpetmii — 0,2. VI3MeHeHne mapaMeTpa YIDIOTHEHHUS /1 OT KOJMYECTBA CBS3YIOMIETO Ha TIEPBOM CTAANU YILIOT-
HEeHHs He npesbImact 2,7 %, Ha BTopoi — 5 %, a Ha Tpeteit — 10 %.

KiaioueBbie cji0Ba: YIUIOTHSEMOCTB, MOPOIIKH, CMECH, KapOWABI MEPEXOJHBIX METAJUIOB, METaJUIMYecKas
CBSI3KA.

Pynenxo H. O., Korkosa B. B. MukpocTpyKTypa MOpPHCTBIX MATEPHAIOB, H3TOTOBJICHHBIX ¢ NPHUMeEHe-
HHeM nopoobpa3oBareiisi // OdpadoTka MaTepuanoB gaBjiennem. — 2017. — Ne 2 (45).

IpencraBneHs! KpUBbIE YIUIOTHEHHS JUIS IPECCOBOK M3 CMECEH jkene30-0MkapOOHAT aMMOHHS C OOBEMHBIM CO-
nep>kanreM nopooOpaszosatens 20, 40 u 60 %. Hambompimas mIoTHOCTh PH OJMTHAKOBOM JABJICHHH JTOCTHTACTCS LIS
00pasmoB, cogepkamux 60 % OnkapOoHaTa aMMOHUS. Y CTAaHOBIICHO BIIMSHHE JABJICHUS MIPECCOBAHUS U COCTaBa cMecei
Ha MHUKPOCTPYKTYpY HMOPUCTBIX 00pa3ioB. Ilocie criekaHust OTHOCHTENIBHAS TOPUCTOCTh 00PA3LOB YMEHBIIASTCSI HE3HA-
YHUTEJBHO, T. K. TIOPUCTOCTH ONPEIENSIETCs] KPYIHBIMU MOpaMH, 00pa3oBaHHBIMHU TIOCIE YIaJIeHUs II0po000Opa3oBaTes.
C yBenu4eHHeM cojiepKaHus IOpooOpa3oBarTessi B CMECH MOPUCTOCTh CIIEYEHHBIX W3/ICNIN BO3PACTAET, a C YBEIMUYESHHEM
JIaBJICHMs TIPECCOBAHMS MX MOPHUCTOCTh HECKOJBKO yMeHblnaercs. CTpyKTypa 00pa3lioB COCTOMT U3 HECKOJBKUX Xapak-
TEpPHBIX 3JIEMEHTOB. TeMHbIE 00JaCTH COOTBETCTBYIOT BpeMeHaMm. CBeTiible 00JacTu 00pa3yloT OOJBIIMHCTBO U Tpe.-
CTaBJIAIOT COOOH HCIIeYEeHHBIE JOMH Jkerne3a. BUIHbI Oosee MeKue MOophl, COCTABIAIONINE TOPUCTOCTD CIICUYEHHOTO JKele-
3a u OoJpIIHe, 00pa3oBaBIIMeCs MPH yAAICHHN mopoodpa3osaters. [lopsl, 00pa3oBaHHEIE B pe3ylbTaTe YOaIeHUs TOPO-
oOpa3zoBartens, o popMe U pa3MepaM IMPAUMEPHO COOTBETCTBYIOT YaCTHIIaM TOPOOOPA30BATEIIS.

KaioueBble c10Ba: mopucTsie MaTepHabl, YIUIOTHEHUE, IOPUCTOCTh, TOPOOOpa30BaTETh, MUKPOCTPYKTYPA.

3yoko 1O. IO., ®poaos 5. B., booyx A. C. Biuaaue MHPKYII na muxpoctpykrypy A/10 // O6padoTka
MaTepuasoB AaBiaeHueM. — 2017. — Ne 2 (45).

[Ipencrasnens! pe3ynsTats! ccnenoBanus siuustans MHPKVYII Ha 3é€pennyro ctpykrypy amomuaus Mapka AJ10.
B xauecTBe 00pa3LoB B HCCIEIOBAHMN HCIIOIB30BAIHNCH JUTHIE KPYTJIble LIMIIMHAPEI AUaMeTpoM 42 MM, KOTOpBIE [OCIe
Harpesa 110 500 °C mpeccoBanick B nHctpymente st MHPKVII. B xone uccnenoBanuii ObUT paccuuTaH CpeHUN pas-
Mep 3€pHa [0 METOJUKE CTy4aifHbIX CEKyIIUX. AHAIN3 UCXOIHOHN CTPYKTYpBI JINTOTO aJIOMUHMS MOKa3all, YTO MOCIHe-
HHUH KPUCTAIIM30BAJICS TI0 KJIACCHUECKOH cXeme ¢ 00pa3oBaHHEM MENKMX 3€peH BONM3M CTeHOK (opMbl, Oojiee KpyII-
HBIX 3€peH B cepelrHe o0pa3lia M CaMbIX KOJIOHWH OobInuX 3€peH B cepeauHe oOpasua. AHanu3 aedopMHUpOBaHHON
CTPYKTYPBI TIO3BOJIMJI COBEPIIEHHO TOYHO OINPEEIINTh MOJI0KEHHE 30HBI «Cpe3a», 30HbI ¢ HeaeOopMUPOBaHHBIMU 3Ep-
HaMHM B Hayaje Jiy4a, a TAaK)Ke XapakTep pacliojIoKEeHUsI 1 OPHEHTHPOBKY 3€peH B TeueHut nedopmarun. Kpome storo
OBUTO YCTaHOBJIEHO, Oyiarosapsi KOJOHUSM PEKPUCTAJUTM30BAHBIX 3EPEH, YTO CKOPOCTh TEUEHHs CIIOEB MeTajula He MO-
CTOSIHHA W MEHSETCS C TEUEHHEM IIpoliecca.

KuaroueBsie ciioBa: nedopmans, IpeccoBaHne, MUKPOCTPYKTYpa, pa3Mep 3epHa, amomuamit, MHPKVYIIL

Boimuncknii B. T., Paxmanos C. P., Cagonos JI. A. ®opmoodpaszoBaHue JJIMHHOMEPHBIX KOHMYECKHX
Tpy0 X0JI0AHBIM NUIbrepoBannemM // O0padoTka MaTepuajoB AaBjaeHueM. — 2017, — Ne 2 (45).

JnuHHOMepHBIe TpyOYaThle W3RN IEPEMEHHOI'0 CEYEHHs MO3BOJIIOT IOCTHYb CYLIECTBEHHONH KOHOMUH
MeTaJlla B CIydac NMPUMEHEHHUs] UX B KaueCTBE HECYLIUX 3JIEMEHTOB Pa3JIMYHBIX METAJUIOKOHCTPYKUMH WM JeTaneit
MamuH. B psne ciaydaeB TpyObl MepeMEHHOTO CeueHHs 00ECHEeYMBAIOT JIOCTIDKEHUE ONPENeEHHOIO TEXHHYECKOTO
s¢dexTa — Hanpumep, B TPYOONIPOBOAAX C U3MEHSIONIEHCS 110 JJIMHE CKOPOCTBIO MOTOKA cpebl. Llenbto paboThl ABs-
eTcsl aHaJM3 U 0000IIEeHNe OCHOB ITpoliecca MPOU3BOICTBA JITMHHOMEPHBIX KOHHYECKUX TPYO XOJOAHBIM MUIIBIEepoBa-
HHUEM, BBISBJICHHS OCHOBHBIX 3aKOHOMEPHOCTEH, 00EeCIeuMBAIONIMX BO3MOXKHOCTH CO3IaHUs BBICOKO3((EKTHBHOTO
obopynoBanust. Ha ocHOBaHMM pa3paOOTaHHBIX MOJENEH, OMUCHIBAIOIINX IPOLECC C YIETOM B3aHMOCBSI3M KOMIUIEKCA
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TEXHOJIOTHYECKHUX NTapaMeTPOB M MEXaHUYECKHX XapaKTEPHCTUK OCHOBHOTO 00OPYAOBaHUS, IIOTy4YeHbI 3aBUCUMOCTH IS
pacdera 3JIEMEHTOB TEXHOJIOTUH U HACTPOHKHU MpuBoAHBIX MexaHu3MoB ctaHoB XIITK. Co3mana meToanka mo3TamHoro
CHHTE3a KHHEMAaTHYECKUX CXEM IPHBOTHBIX MEXaHI3MOB, OTBEUAIOLINX 33 JaHHbIM TPEOOBaHHUSIM U OTPAaHUYCHUSIM.
KnroueBble cioBa: JUIMHHOMEpHOE TpyOuaToe M3AeNue IEePeMEHHOIO CEYeHUs, CTaH XOJOIHOH IpOKaTKu,
MaTeMaTHuYecKasi MOJelb, IPUBOJIHON MEXaHU3M, CHHTE3 KHHEMaTHYECKUX CXEM, METOAMKA MO3TAITHOTO CUHTE3A.

Bacuues S1. 1., 3amoruabhblii P. A., llanosaa E. FO. OnpenesieHue napaMeTpoB HaYabHOW HaCTpPOii-
KM padoyeil KJIeTH MPU XOJ0HOH MPOKATKe TOHKUX U 0000 TOHKHX noJioc // O0padoTka MaTepHuasioB 1aBJIeHH-
eM. —2017. — Ne 2 (45).

Hcxons n3 ocobeHHOCTEH CHIIOBOTO B3aMMOCHCTBIS ITOJIOCHI C BaJIKaMH, MIPEUIOKEHBI PEIICHUS JIs OTIpeie-
JICHUST TIApaMETPOB HAYaIBHOM HACTPOWKH pa0OYMX KIIETeH TOJOCOBBIX CTAHOB MPH XOJIOJHOW MPOKATKE TOHKHUX
¥ 0co00 ToHKHX monoc. [IpencraBineHo rpaduyeckoe pemieHHe CHCTEMbl YPaBHEHUH NPH CHIOBOM B3aMMOIEHCTBUU
KOHIIEBBIX y4YacTKOB pabodMX BaJKOB B IIpoIlecce MPOKAaTKH. [loka3aHO, YTO BO3MOXKHOCTH COBPEMEHHOH TeOpHH
Y TEXHOJIOTHH XOJIOAHOW MPOKATKN 00ECIeunBalOT HEOOXOMMYIO TOYHOCTH ITPOTHO3WPOBAHUS UCXOAHBIX JTAHHBIX JUIS
pacyeTHOro ONpeNesieHHs] TapaMeTpoB HayajbHOW HACTPOWKM paboumx KIETed NPH XOJOAHOW IPOKATKE TOHKUX
¥ 0c000 TOHKHX TOJO0C. DTO MO3BOJISIET PEKOMEHIOBATh MPEIOKEHHBIE PEIICHHUS IS IPAaKTUIECKOTO HCIIOIB30BAHMS.
[Toka3aHO, YTO €NMHCTBEHHBIM TEXHOJOTHYCCKUM (haKTOPOM, OTPAaHHMYHBAIOIIAM HAUMEHBITYIO TOJIIUHY IPOKATHIBA-
€MOH MOJIOCH, ABJSETCA CUNa, ASHCTBYIONAsl Ha HaXXHUMHbIe BUHTHL. CHeslaH BBIBOJ O TOM, YTO YpaBHEHHUE YIpPyroi
JUHUM KJIETH TPU HPOKATKe TOHKHX M 0CO00 TOHKUX IMOJIOC MOXET OBITh MCIOJB30BAHO LIS ONPEACICHUS HAUMEHb-
IeH TOJIIUHBI TTOJIOCHI, KOTOPasi MOKET OBITh IMPOKAaTaHa HAa KOHKPETHOM CTaHe.

KaioueBsie ciioBa: xono/1Has MpoKaTtka, rnojoca, ynpyras aedopmaiys, padoyast KJI€Th, CHIIa.

Kpuguosa O. H., Kysbmunosa H. FO., Bioun C. B., Pomanos P. 0. KauecTBo 0HlHHKOBAHHOI0 MPOKATA:
HCCJIeI0BaHNe M AHAJIN3 KOHTPOJIbHBIX XapakTepucTuk / O0padoTka MaTepuasioB aaBjaeHueM. — 2017. — Ne 2 (45).

Lenp Hay4HO-HMCCIIENOBATENBCKON PabOTHI — MCCIENOBAaHUE M aHAJIH3 KauecTBa OIMHKOBAHHOIO CTaJIbHOTO
mpokara, nonyderHoro Ha JIHI'T] B ycioBusx AO «ArcelorMittal Temirtauy» u3 cranu Mapku 08K M0 COBOKYITHOCTH
TIOKa3aTesiel: TEOMETPUN MPOAYKIMH (TOJIIMHBI) M MEXaHUYECKHX CBOMCTB. MeTObI MPOBEICHHBIX MCCIIEJOBAaHUN —
00paboTKa M aHaJ M3 CTATUCTUYECKHUX JAHHBIX. [IpUBEEHBI PE3yNbTaThl HCCIIEIOBAHUS, HAIIPABICHHOTO Ha W3y4YeHUE
COCTOSIHUSI Ka4eCTBA OIMHKOBAHHBIX CTANBHBIX TIOJIOC, TTONYYCHHBIX HAa JIMHUU HETPEPHIBHOTO TOPSYEro ITMHKOBAHUS
AO «ArcelorMittal Temirtau». [IpoBenena mosiHast cTaTucTHUecKas oOpabOTKa JAAaHHBIX, MONYYSHHBIX Ha MPOM3BOJ-
crBe. [Ipon3BeneHa crartucTuyeckas OleHKa MoKa3aTeiel KayecTBa ¢ MOMOIIBI0 KO HIIMEeHTa TOMHOCTH. BhisiBeHa
MOCJIE/IOBATENILHOCTD TP (POPMUPOBAHUK Opaka Mo 3HAYMMOCTH BIIMSHHS TOKa3aTelnell KayecTBa OLIMHKOBAHHBIX I0-
JIOC, YTO TO3BOJIUT IPEINPHUITHIO ONTHMHU3HPOBATH TEXHOJIOTHUECKHUI TpoLiece sl MPEJOTBPAILCHNS HAPYIICHUH Tpe-
6oBannii 'OCT u CT. Hay4Hoii HOBU3HOW JaHHOM pabOTHI SIBISIETCS IPUMEHEHUE METOA0B PaH)KUPOBAHHUS JUIsl BBISB-
JIEHUS] 3HAYMMOCTH TIOKa3aTesiell kauecTBa npu (GOpMUPOBaHUM Opaka OLMHKOBaHHOW ctanu mapku 08kn. Ompenene-
HHUE TIOCIIEAOBATEIFHOCTH M3MEPEHHBIX 3HAUCHHWH TEXHOJOTHYECKHMX (DaKTOPOB W TOKa3aTeleld KadecTBa MO3BOJISIET
OIPEIETINTh TEXHOJIOTHUECKHE NMPUYMHBI B HapyLIEHUH TpeOOBaHWI periiaMeHTa KauecTBa OIMHKOBAHHOI'O IMpOKara
o 'OCT 14918-80 u CT AO 37428679-05-2007.

KiroueBble ci10Ba: cTalbHBIC OIIMHKOBAHHEIE TTOJIOCHI, JIMHUS HETPEPHIBHOTO TOPSAUYETO [IMHKOBAHMSA, ITOKa3a-
TEJIN Ka4eCTBa, CTATHCTHYECKas OIICHKA KauyecTBa, aHaIN3 IPUYUH BO3HUKHOBEHHS Opaka.

JlexkneB C. H., Boroxkutuna . E., Boroxkutun A. B. I3MeHeHue CTPYKTYpbl MeIHOIH NPOBOJIOKH NPH
neopMaluu MeTOA0M «IIpeccoBaHne-BoIoYeHHe» // O0padoTka MaTepuasioB AaBjaeHueM. — 2017. — Ne 2 (45).

Ha ocHOBe KOMILJIEKCHOTO aHaji3a CYIIECTBYIOIIMX CXEM IUIACTUYECKOTO CTPYKTYpOOOpa3oBaHHMs, a TaKKe
C YUETOM TEPCIEKTHBHBIX HAIPABICHUIN WX Pa3BUTHS MPEIIOKEH HETPEPBIBHBIA COBMEIICHHBIN TPOIECC «IIPEeCccoBa-
HHE-BOJIOUEHHE» C UCIOJIb30BAHNEM PAaBHOKAHAIBHOM CTyNEeHYaTOW MaTpHIlbl, KOTOPBIN MO3BOMSET MOITy4aTh IPOBO-
JIOKY € CYOYJIbTpaMeIKO3epPHUCTON CTPYKTYPOH, TpeOyeMbIX pa3MepoB M ()OPMBI MOMEPEYHOTO CEUEHHs TIPH HE3HAYH-
TEJBHOM KOJHYECTBE HUKIOB JAe(POPMHUPOBAHMS, a TaK XK€ CHUMAeT OTPAHWYCHUS MO UIMHE MCXOTHON 3arOTOBKH,
a, CJIeZI0BATENIbHO, TIO3BOJISIET MOYYaTh TOTOBBIE U3/EHS JUIMHOM 10 HECKOJIBKUX JIECSITKOB METpOB. JlaHHEIN criocod
nedopMUpoBaHus IPH BHEIPEHUU €r0 B IIPOU3BOJCTBO HE TPEOyeT 3HAUMTENILHBIX IKOHOMHUYECKHUX BIOKEHHH M MOXKET
OBITh BHEIPECH HA IMPOMBIIUICHHBIX IPEATPUATUAX IO IPOU3BOICTBY MPOBOJIOKH, T. K. OH HE TpeOyeT mepeodopyaoBa-
HUS CYIIECTBYIOIIUX BOJOYMIbHBIX CTAHOB.

KuroueBble c10Ba: NIpoBOJIOKA, YIBTPaMENIKO3EPHUCTBIE MaTepHalIbl, IIPECCOBAaHUE-BOJIOYEHHE, MUKPOCTPYK-
Typa, MEXaHUYECKUE CBOKCTBA.

Pa3no6pees B. I'., ITanamaps /1. I'., Tokmakos I1. B. TIporuo3upoBanne MexaHm4ecKHX CBOHCTB apMa-
TYPHOIO NpoKaTa U KaTaHku // O6paboTka MaTepnaJioB gaBjienueMm. — 2017. — Ne 2 (45).

Paspaborannsie B IHcTuTyTe YepHoi Metamtyprun HAH Ykpannsr maremMaTnueckne MOJEIN M KOMITBIOTEpHbIE
IPOrpaMMBbI ISl IPOTHO3UPOBAHMSI CTAOMIIBHOCTH TTOKa3aTelied KauyecTBa apMaTypHOTO TpoKara W KaTaHKU JIOTIOJTHEHBI
6110KaMH, KOTOPbIE YUUTHIBAIOT CTOXACTHUECKUM XapaKTep TEXHOJIOINYECKHUX MapaMeTPoB IIPOU3BOICTBA COPTOBOTO MPO-
KaTa, YTO JaeT BO3SMOXKHOCTBH OIICHUTH 3aKOHOMEPHOCTH PACIIPEENICHUsI pacueTHbIX BeanunH. CpaBHEHME MOTyYEHHBIX
B paboTe pacueTHbIX M (PaKTHYECKMX 3HAYEHHMH MOKa3arejell KadecTBa IIO3BOJISIET CAENATh BHIBOJ O HaJeKHOCTH
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NPOTHO3UPOBAHUS CPEIHUX 3HAYCHHH M KOJIeOaHW MEXaHMYEeCKHX CBOMCTB apMaTypHOro IpoKaTa u KataHku. [Ipemio-
JKEHHBIN TIOIXOJT ¥ PE3yIbTaThl BBIMOJHEHHBIX MCCIEIOBAaHUH JAal0T BO3MOKHOCTD Pa3padaThIBaTh TEXHUIECKHE M TEXHO-
JIOTUYECKUE PEIICHNs, HallpaBJIeHHbIE Ha yBEINUeHNE CTaOMILHOCTH TTOKa3aTeNell KauecTBa IIpoKara.

KuroueBble c10Ba: apMaTypHbIi IPOKAT, KaTaHKa, CTAOMIIBHOCTh MEXaHUYECKHUX CBOWCTB, MAaTEMaTHIECKast MOJEITb.

Tapanny 10. FO., ®pogos 5. B. KommiekcHblil aHAIH3 MPOU3BOICTBA METAIONOJIMMEPHBIX CIOHCTHIX
KOMIIO3UTOB // OfpadoTka MaTepnaioB 1aBjienuem. — 2017. — Ne 2 (45).

Ha ceromnsmHuil neHb METaIIONOIUMEPHBIE KOMIIO3UTHBIE MaTepHalbl MOTYT COCTaBUTh CYLIECTBEHHYIO
KOHKYPEHIIHIO MOHOMETAJUINYECKUM B OBITOBOI, aBTOMOOWJIEHOHM, aBUALIMOHHON W KOCMHYECKOH OTPacisiX MPOMBIII-
JICHHOCTH. DTO CBSI3aHO C MOHIKEHHBIM Y/ICIBHBIM BECOM MaTepualia Py COXpaHEHUH HEOOXOIUMbIX MEXaHHIECKUX
CBOICTB, B YaCTHOCTHU: YAAPHOMN BA3KOCTH, YCTAIOCTHOW MPOYHOCTH. Takue KOMIO3UTHI K TOMY K€ XOPOILO MOTJIoLa-
10T BHOpanuio. B maHHOI cTaThe mpuBeneH 0030p CYHIECTBYIOIINX HCCIIEAOBAHUM B 00JACTH MOTYYEHHS METaJlIONO-
JVMEpPHBIX KOMITO3UTHBIX MaTepHalioB IIyTEM COCIMHEHHs IMPOKATKOH. PaccMOTpPEHBI BOMPOCH! COCTUHEHHS MEXIY
METAIMYECKUMH U TTOJIMMEPHBIMU MaTepHanaMy, IPUBEICHbl MEXaHU3MBI UX cleruieHus. [IpoBeneH aHanu3 n3BecT-
HBIX IIPOILIECCOB IMOJIYYEHUs INIOCKUX METAJUIONOIMMEPHBIX KOMIIO3UTOB, IPOBEAEH aHAIU3 TEXHOJIOTMYECKUX Tapa-
METPOB, BIUAIONIMX Ha CHIIy COCAMHEHHS MEXIY CIOSAMH KOMIIO3MTA, a TAKKe CYIIECTBYIOIIHE MPOOJIEMBI HX HPOU3-
BOJICTBA U AKCILTyaTallHH.

Knro4eBbie c10Ba: METaUIONOIMMEPHBIH CIOUCTBIN KOMIIO3UT, COSAUHEHUE TPOKATKOM, CLIETIIIEHHUE.

Paxmanos C. P. OnTumuzanus KaJuOpoBKH HHCTPYMEHTOB NPOIIMBHOIO Npecca TPyOdonmpeccoBoii Jim-
Huu // O0padoTka MaTepuasoB 1aBiaeHueM. — 2017. — Ne 2 (45).

Pa3paboTtana maremaTHdeckass MOAENb U CHOPMUPOBAH (YHKIIMOHAT OCEBOTO CONPOTHBIICHHS ONPABKH HIH
9KCMaHAepa OOTeKarolmeMy MOTOKY MeTalla B Ipolecce NPOUIMBKHA WM JKCIIAHAWPOBAHUS TPYOHOW 3aroTOBKH
Ha MPOIIMBHOM IIpecce. [Ipemmoxkena cxemMa onTHMH3anuu (OPMBI 00pa3yIOmed TEXHOIOTNYECKOT0 WHCTPYMEHTa —
OIPaBKH MIIM KCIAaHAepa. YCTAHOBJIECHO, YTO 3a/adya ONTUMH3anuH (GopMbl 00pa3yloliei onpaBKU WM dKCIAHIEepa
CTpPOro peanmzyemMa B Ipelenax JOIYCTHMOIo Kiacca (DYHKIHMOHajJa OCEBOTO COIPOTHBIICHUS, yIOBIICTBOPSIOIIETO
YCIIOBHSIM TPOIIMBKY CIUIONTHON MM MPEIBapUTENbHO CBEPICHHON TpyOHOIl 3aroToBku. [IpuBeneHo pemeHrne MHOTO-
(baxTOpHOHN BapualMOHHOMH 3a/1auu ONTHMHU3aUUHU (GOpMBI 00pasyromel padbodell OBEPXHOCTH ONPAaBKH M SKCIaHAEPa,
BBITIOJTHEHHOH B BUJIE OCECHMMETPHYHOTO TeNa BPaLIEHHsI, KOTOpasi 00J1alaeT MUHIUMaIbHBIM OCEBBIM CONPOTHBIICHH-
eM B NoToke Jaedopmupyemoro Merayuia. JlokasaHo, YTO YCTOHUUBBIN TEXHOJIOTMYECKUI MPOLIECC MPOIIUBKH MITH 3KC-
TIaHMPOBaHMS TPYOHOH 3ar0TOBKHM Ha MPOIIMBHOM ITPECCE€ BO3MOXKEH IIPH OIPEAEIEHHBIX KOHPUTYpaHsix o0pasyro-
mUX (palMoHANBHBIX KATMOPOBKaX) ONPAaBOK WM 3KCIIaHepa.

KaioueBsbie ciioBa: TpyOHas 3aroToBKa, ONpaBKa, IPOLIMBHON Ipecc, TpyOa, MeTalll, 0CEBOE COIPOTHBIICHHUE,
(DYHKIIIOHAT OCEBOT'O CONPOTHBIICHUS, BapHAllMOHHAs 33/1a4a, SKCTPEMAITb.

Kapnayx C.TI'. CoBepiieHcTBOBaHHE 000PYIOBaHHUA JJIsi pa3fesIecHHsl COPTOBOI0 NMPOKATa HA MepPHbIE
3aroroBku // O0padoTka MaTepuaaoB AaBiaeHueM. — 2017, — Ne 2 (45).

Ha ocHoBaHMU aHanM3a pe3yabTaTOB PACUETOB C MCIOJIB30BAHUEM MaTEMaTHYECKOW MOJENU paboThI THApaB-
JIMYECKOTO TIpecca MpU pa3AeieHHH MPOKaTa B MOMEHT MTHOBEHHOTO HCUYE3HOBEHHMSI TEXHOJIOTMYECKOM HArpy3KH ompe-
JieNleHbl KHHEMaTHUeCKUe 1 3HEProCUIIOBbIE MapaMeTphl pa3/ieieHus npokara u3 cranu 45. Caenad BBIBOA O TOM, YTO
BEIMYMHA SHEPIHH, KOTOpask pacXoAyeTcs Ha HaHEeCeHUE KOHIIEHTpaTopa HalpsDKEHUH IMyTeM CIBUIa 3arOTOBKHM OTHO-
CHUTEJIFHO OCTaJIbHOM YacTh MpoKara, sIBISETCS] HeJOCTATOYHOM JUIsl HaHeceHUs 3 PEeKTUBHOTO KOHIIEHTpaTopa Harps-
JKEHHH, YTO MPUBOAUT K HU3KOMY KadeCTBY Pa3AeIs€MBIX 3aroTOBOK. IIpennoxeHa KOHCTPYKIMS T'MAPAaBIMUYECKOrO
npecca ¢ JONOIHUTENBHBIM THAPOUMITYIbCHBIM LIAIHHAPOM, YTO MO3BOJSET PACIIUPUTh TEXHOJIOTHUECKHE BO3MOXKHO-
CTH 000pyI0BaHHSA M MTOBBICUTH KA4ECTBO OTPE3aHHBIX 3aTOTOBOK.

KaioueBble cii0Ba: pasnencHne, KOHIEHTPATOp HAMPSHKEHUH, HOX, JIOMAaTellb, KadeCcTBO, CHIa, paboTa passe-
JICHUsI, IPOKAT, 3aTrOTOBKA.

Yocra H. B., 3yokoB B. C. IloBblieHHe TeXHMKO-3KOHOMHYCCKHX MOKa3aTesell 000py10BaHus ¢ KJIWHOLIAP-
HUPHBIM MEXaHU3MOM /151 pa3ie/nuTe/bHbIX onepanuii / O0padoTka MaTepuaioB nasjeHneM. — 2017. — Ne 2 (45).

Ha ocHOBe aHanM3a TEOPETUUECKUX MCCIICAOBAHUNA PEeaTM3alliy Pa3IMYHBIX YCIOBUH TPEHUS Ha KOHTAKTHBIX
MOBEPXHOCTAX KIMHOIIAPHUPHOTO MEXaHW3Ma C BOTHYTHIM KJIMHOM YCTaHOBJICHO, YTO OCHOBHBIM (DaKTOPOM, BIIHSIO-
MM Ha KO3(PHUIIMEHT MMOJIC3HOTO JEHCTBUS MEXaHU3Ma, SBISIeTCs K03 GUIMEeHT TpeHus. TexHuuecku 0osiee mpOCThIM
CrI0co0OM TOBEIIICHHST KO(PPUIMEHTA TOJIE3HOTO ACHCTBHS KIMHOIIAPHUPHOTO MEXaHW3Ma C BOTHYTHIM KIIMHOM SIB-
JIETCS 3aMEHA TPEHUS CKOJBKCHHS TPCHHUEM KadeHUs, YTO IMO3BOJISIET mocturath 3HadeHwi 0,97...0,99. JloGaBieHue
TeN KaueHHs (POJIMKOB) YMEHBIIAET KECTKOCTh CUCTEMBI, OJJHAKO OHA OCTAETCS IO MPEKHEMY JOCTATOYHO BBICOKOM,
IO CPAaBHEHUIO C TPAIUIIMOHHBIM PEIYaKHBIM MEXaHU3MOM. UeM MEHBIIe paguyc pPOJIMKa, TeM OOJbIIe JKECTKOCTh BCer
CHCTEMEL.

KuaroueBsle ci1oBa: pa3ziencHne, KIMH, IIAPHAD, TOI3YH, CHJIA, )KECTKOCTh, TPeHHE, KOAPPHUIINEHT MOJIe3HOTO
JIeHCTBHS, 3ar0TOBKA.
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AHOTAIII

TitoB A. B., Muxajesuu B. M. AHasiTuuHe po3B’si3aHHsI OCHOBHOI 3a/1a4i Teopii nedopmisnocti / O6-
pooka martepianiB Tuckom. —2017. — Ne 2 (45).

OcHoBHa 3a7a4da Teopii 1eopMIBHOCTI HOIATae B 3HAXOHKEHHI TpaHUYHIX Aedopmartiii 3a yMOB HecTaIioHa-
pHOTO nMeopMyBaHHA. Y 3aMKHYTOMY aHATITHYHOMY BHTIIAAL 11 PO3B’S3KM 3HAWICHO TUTBKH [UIA KJIacy OaraToeTamHo-
ro nedopmysanHs. [TokazaHo, Mo mporecn 6araToeTarHoro, 30KpeMa, HUKIIYHOTO 1e()OpMYyBaHHS € IIEBHUMHU HAOIH-
JKEHHSIMU PEAbHUX IUISAXIB Ie)OPMYBaHHS, 1110 PEai3yloThCs MiJl Yac MIACTUYHOTO (POPMO3MIHEHHS B PI3HUX TOYKAX
3aroToBoK. [IpoTe /st OLIHKK TOYHOCTI HEOOXIHO MaTH aHAJITUYHI PO3B’3KH OCHOBHOI 3a1a4i Teopii neopMiBHOCTI
BiZIHOCHO TJIaJIKUX KPHMBHX, IO IPEICTABIAIOTh LUIAXU AedopMyBaHHS. Po3pobiaeHuit MeTo 3HAXOMKEHHS aHATITHY-
HOTO pO3B’s13Ky OCHOBHOI 3a/1aui Teopii 1e(OpMiBHOCTI y 3aMKHYTOMY BUIJIAI Oa3yeThcsi HA PO3B’sI3aHHI IHTETPaIbHO-
ro Ta (yHKUIOHAIBHOTO PiBHSAHB. JIOCHiIKEHO YMOBH i1CHYBaHHS PO3B’SI3Ky. Y AEMOHCTpaLiiHOMY MPHKJIa/i 3HaWAEHO
AHATIITUYHUA PO3B 30K Y BUTJISAL SBHOI anreOpaiuHol 3ajeKHOCTI IPaHUYHOI JedopMalii Mpu MOTOYHOMY HECTaIlio-
HapHOMY ae(opMyBaHHI Bil HapaMeTpiB KpUBOi T'paHUYHUX AedopMarliiii Ta nuisixy nedopmysanns. JlocmimkeHHs BKa-
3aHOTO PO3B’S3KY HAZaJI0 MOXKIMBICTh BHUSBUTH Ba)KJIMBI 3aKOHOMIPHOCTI B 3MiHi TpaHMYHOI pedopMalii s pisHUX
ouIsiXiB - geopMyBaHHSA. 3a3HAu€HO, 10 HASBHICTh AHATITUYHMX PO3B’SI3KIB  CTHMYJIOBATHME ITOCTAHOBKY
Ta pO3B’sI3aHHS PI3HOTO pory 0OEpPHEHMX 3a/1a4, SKi MAlOTh 3HAYHE HAYKOBE Ta MPAKTUYHE 3HAUCHHS.

KarouoBi cioBa: Teopis nedopMiBHOCTI, HecTamioHapHe aehOopMyBaHHS, OCHOBHA 3ajada, aHAJTITHIHHHA
PO3B’sI30K, KpHBa IpaHUYHUX AedopMarliii, msx aedopMyBaHHS.

Amnimenkxo O. C., Kyxap B. B., Ilpucsizknnii A. I'. 3actocyBanns ¢popmya Jlame mono anaiizy aegopmo-
BAHOI0 CTaHy 000JI0HOK IIPU HAXILIACTHYHOMY (popmyBaHHi / O0po0ka MmaTepianiB THcKkOM. — 2017. — Ne 2 (45).

[IpencraBneni pe3ynbraTé anpokcumanii popmyiaaMu Jlsime KOHTYpiB 000JOHOK MpH HAAIUIACTUYHOMY (op-
MYBaHHI, B TOMY YUCJIi B HEpPIBHOMIPHOMY TE€MIIEPaTypHOMY MOJi, 3 JIMCTOBUX 3arOTOBOK 3MIHHOI TOBIIMHHM 3 Pi3HHX
CIIaBiB 1 3 pi3HOIO CTPYKTYpolo. [Ioka3aHo CyTTEBY 3MiHY FOJIOBHHX pajliyCiB KpUBU3HH 0OOJIOHOK, IIIO0 3HAYHO BiJpi3-
HSIIOTBCS BiJ pajiyca ceprdHOro cerMeHTa. BCTaHOBIIEHO, IO MPH HAAIIACTHYHOMY (HDOPMYBaHHI LMIIIHIPUIHOTO
CTakaHy MiHIMyM paJiiyca CIIOJy4eHHs JTHa 1 CTIHKH 1 HOTro HEHTp He JexaTh Ha OiCEeKTpHCI KyTa MK JHOM 1 CTIHKOIO.
HenTp BimmanseTbes Bim OICEKTPUCH MO IBOM TiIKaM MapaOoid, IO BiAMOBiAa€ HEOJHAKOBOMY 3POCTaHHIO Y3IIOBIK
KOHTYPY OOOJIOHKH pajiiyca CIOIYYeHHS BiJ MiHIMyMy B CTOPOHH JHA i CTiHKH.

KurouoBi ciioBa: cBepxmiactidaae opMyBaHHS, 000JIOHKA, alIPOKCHMALIiST, KOHTYP, CYTIEPEJIiIiC, paiyc KPUBHHL.

Aoxapi II. B., Cusak P. 1., Taran JI. B., Mauiii X. B. Moae/nlopaHHsl npouecy 3aKpHTOr0 paaiaaibHOro
BH/IABJIOBaHHA (pJ1aHIs 3 peaykyBaHHsaM // O0poOka maTtepianiB Tuckom. — 2017. — Ne 2 (45).

Po3risiHyTO cXeMy 3aKpHTOTrO padialbHOIO BUIABIIOBAHHS (IaHIS 3 peayKyBaHHsAM. Ha ocHOBI MeTony CKiH-
YEHHHX €JIEMEHTIB MPOBEACHO aHali3 HalpyXeHO-1e(OPMOBAHOTO CTaHy, a TAKOXK CHIOBHMX MapaMeTpiB MpoLeCy 3a-
KPHUTOTO PaialbHOrO BUIABIIOBAHHA (DIaHIIS 3 OJJHOCTOPOHHBOIO MOJIAU€I0 Ha KiHI CTPHIKHS 3 peIyKyBaHHIM B poO3'-
eMHUX MaTpuiax. OTpumani rpadivHi 3aJIe>KHOCTI TTIOKa3ylOTh 3MiHY NPHUBEAEHOTO THUCKY BHIABIIOBAHHS 1 PO3KPHUTTS
HaITiBMaTpHIi B 3aJIeKHOCTI BiJl OCHOBHHX T'€OMETPHUYHHX IapaMeTpiB mpolecy. BecraHoBiieHO, 110 3aCTOCYBaHHS IIPO-
LIeCy CyMiLIEHOTO PaialbHOTO BH/IABIIOBAHHS 3 OIEpali€lo peIyKyBaHHS J03BOJISE 3HU3UTH CHITy PO3KPHUTTS Ha BEIH-
YHHY, PIBHY CHJIi peIyKyBaHHS.

Kuaro4doBi ciioBa: pagiansHe BUAABIIOBaHHS, PeIyKyBaHH:, METO CKiIHICHHUX €IEMEHTIB, CHIIA PO3KPHTTSI.

Opirok M. B. I'pannyHi 3Ha4YeHHs] KPUTePiiB pyHHYBaHHS NPH MOJEJIOBAHHI NPONIECiB BUTITYBAHHSA
B cepenosuii DEFORM // O0po0ka maTtepianiB Tuckom. — 2017. — Ne 2 (45).

PoOora BHKOHaHa 3 IJUTI0 BU3HA4YEeHHS 3HAa4YeHb KputepiiB pylHyBaHHs Normalized Cockcroft-Latham ta
Brozzo nporpamuoro xommiekcy DEFORM, 1o BignoBifaloTh rpaHUYHOMY CTYIEHIO JedopMallii Mpyu BUTSTYBaHHI
cran 20. 3a pe3yabTaTaMy HATYPHOTO €KCIIEPUMEHTY I10 BiICECUMETPHYHOMY BHUTSTYBaHHIO 3arOTOBOK Pi3HOTO JiaMeT-
py B po6oti npoeneHo 2D ta 3D MoaentoBaHHS BIINOBIAHUX MpoIieciB. BUKOHaHO MOPIBHSUIBHUN aHANi3 eKCIIepHMEH-
TaJIbHAX JIaHUX Ta Pe3yJIbTaTiB KOMII IOTEPHOTO MOJIEIIOBAHHS Ta 3alPOITOHOBAHA METOJMKA JUIl BU3HAUCHHS TPaHU-
HOTO 3HA4YEeHHs KPUTEPiiB pyHHYyBaHHS IPH MOJAETIOBaHHI. Bu3HaueHi rpaHn4Hi 3HaYEeHHsS! KPUTEPIiB pyHHYBaHHS IS
2D Ta 3D mopmemoBaHHS (32 YMOBH, IO KUTBKICTh CKIHYEHHUX €JIEMEHTIB CITKH IO TOBIIMHI Matepially B HeOe3MmeqHo-
My miepepisi mae Oytu He MeHmIe 5). OTprMaHi YMCIOBI 3HAUYEHHS KPUTEPIiiB JO3BOISIOTH B TIOAAJBIIOMY 33 pe3yJIbTa-
TaMH MOJEIOBaHHS POTHO3YBATH MOBEAIHKY INTACTUYHHUX MaTepiajiB B peaIbHUX MPOLECaX BUTATYBAHHS.

KawouoBi ciioBa: BUTATYyBaHHs, KpuUTepiii pyHHyBaHHsS, TpaHWUuYHe 3HaueHHs, MonemoBanHsi, Cockcroft-
Latham, Brozzo.
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TitoB B. A., Pexta O. C., I'apanenko T. P. [lesiki 3aK0HOMIpHOCTi i30TepMiYHOr0 B’S3KOIJIACTUYHOIO
(popmoyTBOpeHHs MeMOpaHu 3 aaOMiHieBUX cruiaBiB / O0podka maTepiaiiB Tuckom. — 2017. — Ne 2 (45).

BukoHaHO MO/IEITIOBaHHS MPOLIECY 3a JIOMOMOI0I0 METOJy CKiHYeHHHX eneMeHTiB B cepenoBuili DEFORM-3D.
VY po3paxyHKy BpaxOBYBaJIUCS T€OMETPUYHI MMapaMeTPH, a TAKOXK MEXaHIUHI BJIACTUBOCTI MaTepiany. Y mpolieci aHai-
3y HampyeHs 1 gedopmariiid OyIo 3'1coBaHO, IO 31 30TBIICHHSAM THUCKY JEIIO 3HWKYETHCS BennurHa aedopmartii cro-
HIIIEHHS B IIEHTPI TUCKY MeMOpaHH MpH MOCTIHHIA BeTMYHMHI BITHOCHOT BUCOTH MeMOpaHH. AHalli3 pe3ysbTaTiB IOKa-
3y€, IO 31 30UIBIMICHHSAM KoedillieHTa MBHIKICHOTO 3MIIHEHHS /1 3MEHIIYETHCS BENMYMHA €(DEKTUBHUX HAIPY>KEHb
B IIeHTpi MeMOpaHu. Takok MoKa3aHo, MO0 31 30UTBIIEHHSIM KOoe(illieHTa MBHUIKICHOTO 3MIITHEHHS 3pOCTaE PiBHOMIp-
HICTH PO3MOALUTY iIHTEHCHBHOCTI IIBUAKOCTEH Aedopmaliiii y monepeaHomy mepepizi MeMOpaHu.

Kuaro4oBi c10Ba: B’I3KOINIACTHYHUM CTaH, PEOJIOTis, HAAIUIACTHYHICTD, 130TePMIUHHUN cTaH, Koe(ilieHT IIBU-
JIKICHOT'O 3MILIHEHHS.

Jlaryta T. C., AuagpeeB B. B., Booyx O. C. Jlocair:keHHs1 mpouecy NPsiMOro rapsiioro mpecyBaHHsi TPy0O
i3 BHCOKOMIIIHOTO aJIIOMiHI€EBOro CILIABY JeroBaHoro ckanaieM // OOpoOka martepiajiB THckom.— 2017.-—
Ne 2 (45).

Ha nanwit wac Ha npaxTHIl iCHYIOTH JIIIe 0OMEXXEeH] TEXHOJIOTIi Ta peKOMEHAAIII] II0JJ0 IPOBEAEHHS ITPOILIECY
ruracTr4HOI redopmartii casis cuctemMu Al-Mg-Sc. OnHak, B JiTepartypi € BellKa KUIBKICTh CIIOCO0IB 1 peKoMeH 1a-
1}l 10 TEXHOJIOTISIM BUPOOHHIITBA MPOAYKIIi 3 BaykKo1e(pOpMOBAaHHX aJIFOMiHIEBHX CIUIABIB, SIKI HE 3MIIIHIOIOTHCS TEp-
MigHOI0 00p0o0OKOoI0. B po0oTi HaBemeHMiA aHAI3 Ta TOCTIHKEHHS 3aJI€KHOCTEH BIUIMBY TEMIIEPaTypPHO-IehOpMaLiiHIX
mapaMeTpiB MPOLECY MPSIMOTO Tapsaoro mpecyBaHHS Al-Mg-Sc crutaBy Ha HanpyXeHO-Ie(OPMOBAHHA CTaH METaTy
Ta CHEPrOCWJIOBI TIApaMETPH, a TaKOXK PO3pOOIIeHI peKOMEHAAIIi 00 TeXHOJIOTii BUpOOHHUIITBAa TpyD. BeTaHoBmeHo,
110 JiJIst 00paHuX yMoB Aedopmaliii MakCUMalibHa BUCOTA «MEPTBOT 30HU» CHOCTEPIraeThCsl MPH HU3bKUX IIBHIKOCTSIX
npecyBaHHs (2 MM/C) Ui 000X BHIIAAKIB KyTa HaXWIy MaTpHLi. BenWduHHM pO3TATYIOUMX HAlpyXKeHb 3HAXOIATHCA
B miamaszoHi Big 80 MIla mo 120 MIla. ITogansiiunii agali3 HaBEAEHUX JaHUX II0Ka3aB TaKOX T€, [0 Ha KOHTAKTI MiX
MaTpHLEIO 1| KOHTEHHEPOM B METaJli BUHUKAE 30HA 3 ICTOTHO MaJIMMU HAIIPY>KEHHSIMH, 1110 3HaXOAAThCS B Aiana3oHi BiJ
0 MIla no 20 MIla. Ha migcraBi oTpuMaHUX JaHUX PO3POOIJICHI TEXHOJOTIUHI CXeMU BUPOOHHIITBA TPYO /I YMOB PO-
60TH TigpaBniyHUX npeciB 3ycwursim 10 MH 1 20 MH.

KuarouoBi cioBa: mpecyBanas, MozemoBanas, QForm, amomiHii, ckaHniid, TpyOa, TiApaBIigyHUA Tpec, Ha-
TIPY’KEHHS, KMEPTBa 30Ha», TEMIepaTypa, CHja, ONTHMI3allis IIpoLecy.

Makeesa I'. C., ®poJios 5. B., [lanomkin M. €. B3aeM03B 5130k T€OpeTHYHUX Ta eKCEPHUMEHTATbHUX
pe3yJbTaTiB NPOKATKHU ajdoMiHieBUX moJioc // O6podka maTtepiajiB Tuckom. — 2017. — Ne 2 (45).

CraTTa NpUCBSYEHA JOCIIIKEHHIO MPOLeCy MPOKATKY aJFOMiHIEBHX IOJIOC TEOPETHYHUMH Ta €KCIEPUMEHTa-
JBHUMHU MeTOIaMH. MeToIy MaTeMaTHYHOTO MOAENIOBAHHS JO3BOJIAIOTH 3a0ILIaPKyBaTH 4ac Ta PecypcH IIpU MpoBe-
JICHHI1 JIOCTIJKeHb, aje moTpiOHa Bepudikallisi MaTeMaTHYHOT Mozeii. MeToo TOCHiPKeHHS € BUBUEHHS (DAaKTOPIB, sIKi
BIUIMBAIOTh Ha 3’€JJHAaHHS IIapiB NPU BAIKOBIM MMPOKATIi JBOIIAPOBHX ATIOMIHIEBHX MOJIOC, Ta CTBOPEHHSI MaTeMaThy-
HOI MOJIEJI IIbOTO MPOIIECY 3 BUKOPUCTAHHSM CYy4acHOTO IPOrpaMHOro 3ade3nedeHHs. byio 3’scoBaHo, 10 Npyu pi3HIiA
TeMIlepaTypi MPOKaTKH 3i cryrneHeM jaedopmanii 35 % MoKHa JOCATTH 3BaplOBaHHs TUIACTUH UM OTPUMATH PO3LIApY-
BaHHA. Takox OyJ0 371CHEHO MOJIETIOBAHHSI ITPOIIECY MPOKATKHU AJTIOMIHIEBHX IT0JIOC Ta IMOPIBHIHO 3 €KCIIEPHMEHTOM.
B xoxi mocnimkeHs 3°s1cOBaHO, IO BiHOCHA JeopMallis 110 TOBIIMHI Ta MIWPUHI IPH MOAETIOBaHHI Ta eKCHIEPHMEHTI
BiJpi3HAIOTECS B Mexkax 1 %. IcHyto49a po30ikHicTh B KoedimieHTi BunoBx)eHHS Ha 11 % B BUmaaxy rapsraoi mpoKaTKku
TIOSICHIOETHCSI HASIBHICTIO 3aKJICTIOK, KOe(illi€eHTOM TeIuIonepeaadi BT MoJIoc A0 BaNKIB, KOS(IIIEHTOM TEPTS MiXK 3aro-
TOBKOIO Ta Baikamu. He3Bakaroun Ha 1ie, BHKOHaHA BepU(iKaIlis MOIETI MPOKATKHN AMIOMIHIEBUX IIOJIOC, Ta OJepiKaHi
pe3yJIbTaTH MOXKYTb OyTH MIAIPYHTSM IUIS IPOBEACHHS MOJANBIINX TEOPETUYHHX JOCIIDKEHB IIPOLIECy rapsa4ol mpoka-
TKH aJIOMIHIEBUX MOJIOC.

Knro4osi ciioBa: mpokaTka, MOJETIOBAaHHS, aJlFOMiHi€Ba MOJIOCA.

Haiiza6ekoB A. b., Jle:xknsoB C. H., KoiinoB T. A., Ilanin €. A. BuBuennss 1epopMOBAHOTO CTAHY NpPH
O6aratonpoxoanomy aedopmyBaHHi ciocofoMm «mpokaTtka — PKY-npecyBanns» // O6podka maTepiaaiB THCKOM. —
2017. — Ne 2 (45).

B po0ori mpezacrasneni pe3yiapTaTH BUBYEHHS Je()OPMOBAHOTO CTaHy IPH MOJENIOBAHHI CYMICHOTO ITPOIIECY
«tpokarka — PKY-nipecyBanns». g ananizy nedopMoBaHOro cTaHy BUKOPHCTOBYBAJIHCS BiJIOMi aHATITH4HI GopMy-
JH, IO AO3BOJIIIOTH 3HAWTH BENIMYHMHY €KBiBaJICHTHOI nedopmarii micis mpokatku ta PKY-npecyBanHs, a Takox pe-
3yJNBTAaTH MOJENIOBaHHS CyKymHoro mnpoiiecy B DEFORM. [lochimkenHs nehopMOBaHOTO CTaHy IMPOBOAMIIOCS 3a II0-
ITOMOTOI0 BUBUCHHS ITapaMeTpa «eKBiBaJeHTHA IedopMarlis», sika ToKasaja, o Micis 3-X MPOXOIiB 3aIpOIIOHOBAHOTO
00'€eJTHAHOTO MPOLIECY MOXHA JIOCSTTH BEJIMYMHU eKBIBaJICHTHOT Aedopmaltii, HeoOXiqHOT 1JIsl OAepIKaHHS YIAbTPaapio-
HO3EPHUCTOI CTPYKTYpH, a caMe, BEIMUUHK e > 4. Y po3risiHyTid MoJesi BellM4nHa eKBiBaJIeHTHOT Aedopmartii micis
3-ro mpoxofy nocsiria 4,16 3a po3paxyHkoBoto popmysioro i 4,22 3a pe3ynbTaTaMy MOZCTIOBAHHSL.

Koarouogi ciioBa: cymicHuit npouec, npokarka — PKY-npecyBanns, nedopMoBaHmii cTaH, MOAEITIOBAHHS.
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Kaememos €. C., Uyxuio B. JI., Illndpin €. I. Jocrinkenns BILINBY mapaMeTpiB KyBaHHsI Ha Gopmy
MOKOBKH KOJiHYACTOro BaJy Ta BOPOBa:KeHHs po3podok Ha IIpAT «/Ininponpec Craab» // O6podka martepia-
JaiB THCKOM. — 2017. — Ne 2 (45).

PosrisHyTO Mpoliec KyBaHHS MIATYHHOI MIMHKKM KoJIiHYacToro Bajy. OCHOBHOIO METOIO JJAHOTO JTOCIIKEHHS
€ BU3HAUCHHS BIUIMBY MapaMeTpiB mpouecy Ha (OpMO3MiHY 3aroTOBKH, a TaKOXX BH3HAUCHHS palliOHANIBHUX
rapameTpiB KyBaHHS. TakoX BaXJIMBUM 3aBIaHHSAM € ampoOaris 1 BHOPOBaKEHHS pPO3pOOIIEHOI TEeXHOJIOTIT
y BupoOHunTBO Ha mianpuemctsi [IpAT «Ininpomnpec Cranby». PesynasraTom poboTH € nani o ¢opMo3MiHi 3aTOTOBKH,
a TakOXX Ha OCHOBI aHANi3y MJaHUX KOMITIOTEPHOTO MOJETIOBAaHHSA IMPOIECYy BH3HAYCHO OCHOBHI 3aJICKHOCTI
(hopMO3MIHM 3arOTOBKH Bifl BUKOPHUCTOBYBAHOTO iHCTpyMeHTy 3 ToBmuHOIO 0,1..0,3 D,,, i TTMOWHN BIABITIOBaHHS
6otika B inTepBaini 0,3..0,7 D;,.. B pe3ynprati aHanmizy BU3HAUEHO pamioHaJbHI TapaMeTpH MPoLiecy KyBaHHS IMATYHHOI
MIMAKK KOJIHYACTOrO Bajly 1 BH3HAUEHI IHTEPBAIM T€OMETPUYHUX PO3MIPIB KOJIHA, SIKI MOXIJIHMBO OTPUMATH NpPHU
3aJ]aHuX NapaMeTpax KyBaHHs. HaBeneHo pe3ynbTaTH BIIPOBaHKEHHS 1€ TEXHOJIOTIT Y BUPOOHHUIITBO HA MiIPHUEMCTBI
[pAT «/Ininponpec Ctaib», a came eKOHOMIYHI TOKa3HUKW BUPOOHUIITBA.

Kaiouogi ciioBa: KyBaHHsI, IPOTATryBaHHs, JOPMO3MIHEHHS, TOKOBKA, OOMOK, IaTyHHA ITUHKA.

Mapkos O. €., Crankos B. 10., lllapyn A. O., KoBaueBcbkuii C. B., KocisioB M. C. Po3po06ka HOBOro
cnocody KyBaHHs JHuL // O0podka maTtepiajiB TuckoM. — 2017. — Ne 2 (45).

OCHOBHOIO KOBaJIbCHKOIO OIEPAII€I0 JUIsi BUTOTOBJIEHHS TIOKOBOK THUITy C(epHYHMX AHUIN € po3nada. Ckiam-
HICTIO B IIPOEKTYBaHHI JaHOTO MPOIECY € TPYTHOIII IPOTHO3YBaHHs ()OPMO3MIHH i CTOHIIIEHHS B TIPOIECi po3madi 3a-
TOTOBKH, a TAKOXX B HEOOXiTHOCTI yCYHEHHS Ne(EKTiB METATYpPTrifHOTO MOXOMKEHHS IS OTPUMAaHHS IIOKOBOK BHCOKOL
sikocTi. Y nmaHii poOoTi TaHi peKOMEeH il 10 TeXHOJIOTIYHOMY IPOIECY PO3/1adi KOHIYHOIO i CHepHIHOIO TUTUTOIO ITy-
CTOTLIOI 3ar0TOBKH, 30KpeMa 3a (opMmoro 1 po3mipamu BHXiIHOI 3arotoBku. HaBeneHo pe3ysbTaTé po3noiny aedop-
Mamii B Tilli IOKOBKH, IO BIUIMBA€E HA SKICTh OZEP)KYBaHOrO BHpOOY. BcraHOBIEHO, 110 MaKkCHMMAallbHI HAIPYKEHHS
BUHMKAIOTh y JIOHHIM YaCTHHU 3aroTOBKH, 1110 BuUMarae ii migirpisy g0 1000-1200 °C. KoBky pekoMeHIOBaHO MPOBO-
JIUTH 3 MTay3aMH MK HATHCKaMH.

Koarouogi ciioBa: kyBaHHs:, AHUINA, po3/1aya, chepuyHa IUINTA, KOHIYHA TUTUTA.

Kapriu B. C., Kapruu C. b. Po3po0ka Ta gocjixkeHHs 00'eMHOro mramnyBaHHs 6e3 3agupku // O6poo-
Ka MatepiajiB Tuckom. — 2017. — Ne 2 (45).

AHaJi3 PO3BHUTKY KOBaJIbChKO-LITAMIYBaJbHOTO BUPOOHHUIITBA 32 OCTAHHI POKU A€ MOXJIMBICTh BCTAHOBHTH
HOT0 OCHOBHI HAIIPSIMKH: MPATHEHHS 0 OTPUMAaHHS OUTBIIOI TOYHOCTI MOKOBOK; TOCTYIIOBE BUTICHEHHS AWHAMIYHUX
METOJiB 0OPOOKH THCKOM, OJIIM3BKHMH JI0 CTATUYHOT'O 33 PaXyHOK MEPEeBAKHOTO 3aCTOCYBaHHS MAIIMH KPUBOIIUITHOTO
tuiy. [IpeacTaBieni pe3ynbTaTi N0 po3poOli KOHCTPYKILIi ITamma Ui rapsdoro 00'eMHOrO IITAaMITyBaHHS KPYIJIHX
B IUIaHI MOKOBOK 0e3 3a1upku. [Ipy bOMY BUKITIOUYAIOTHCS IITAMITYBJIbHI YXHUIH, 33JUPOK, & EKOHOMIsI METally CTaHO-
BUTH O1m3bK0 20 %. HaBeneHo cxeMy TOYHOTO 00'€éMHOIO IITAMITyBaHHS 1 €KCIEPUMEHTAIBHUI ITaMIl A7 peantizanii
po3pobienoro nporecy. JlaHO pexoMeHmanii Mo BUOOPY pO3MipiB 3arOTOBKH, TEXHOJOTIYHOTO MACTHJIA Ta OKPEMHUX
eNIEMEHTIB IITaMIa. BCTaHOBICHO OCHOBHI MepeBard 3alporoOHOBAHOTO CHOCOOY IITAMIYBAHHS i MEPCIEKTUBH MPH
Horo peaizartii.

Kuaro4yosi ciioBa: mrtami, 3aAUpoK, yXWI, KiJblie, MPoLEC, 3a30p, Ipec, GOpMOYTBOPEHHS, TEXHOJIOTIYHE Mac-
THII0, BiOparis, rpadir.

®poaos €. A., fcbko C. I'. Oninka ¢gakTopiB BIIMBY BUPOOHMYNX NMOXHOOK HA TOUYHICTH JAeTajiell MpH
onepauisix NpoOUBaHHA-BUPYOYBaHHSA PYXOMHMMM Cepel0BHIIAMHU HA OCHOBI CTATUCTMYHOIO aHaJi3y // O0poldka
MarepiauaiB TuckoM. — 2017. — Ne 2 (45).

B pe3ynbrati npoBeieHUX JOCIIIKEHb BCTAHOBJICHO, 1110 Ha MapaMeTpy TOUYHOCTI PO3ILUIOBHX omepariil (mpo-
OuBaHHs, BUPYOyBaHHS) METOJOM ITHEBMOYAAPHOTO LITAMITYBaHHS PYXOMHMH CEPEIOBHIAMH JOMIHYIOUOTO BIUIHBY
HAJIA0Th: 3HOIIYBAaHHsS POOOYUX EJIEMEHTIB IITaMIIiB, FEOMETPUYHI PO3MIPH 1 TOBIIMHA MaTepialy AeTajei, Mil[HiCHI
1 IJTACTHYHI BJIACTHBOCTI Marepiaily 3aroToBoK. [IpoBelieHO KiTbKiCHE BH3HAYEHHs CTYIEHS iX BIUIMBY. AHaii3 moOy-
JIOBAaHHX 32 pe3yJbTaTaMH JOCHIIKEHHs rpadiKiB T03BOJIMB BCTAHOBHUTH, 110 BUPILIAJIbHUI BIUIMB Ha BUTHH JeTajel
npu poOoTi 0e3 MPUTUCKAHHS 1 TOCTPUX PLKYYUX KPOMOK CIIPaBisi€ TOBIIMHA Marepiaiy i JiHIHHI po3Mipu AeTajew,
0 WTaMIyoThCs. 1[I BeTUYMHN TOB's13aHI MiXK COOOI0 10 BIJHOIICHHIO 0 CTPLIH MPOTHHY AETaNi 3BOPOTHOK 3AJICK-
HicTio. 31 301JIBIIEHHSIM F€OMETPUYHUX PO3MIpIB, IPH OZHIH 1 TiH e TOBIIMHI MaTepiaiy, BITXUICHHS Bi/l IUIOIIMHHOC-
Ti 30UTBIIYIOTHCA 1, HABIAKH, 31 301BIICHHSM TOBIIMHHU MaTepialy IpH iHIINX PIBHUX YMOBaX HEIUIOMIWHHICTH 3MEH-
myeTbes. [lpy mraMimyBaHHI apTiii AeTaneil B MexXax AeCATH THUCSY IITYK 3aJIeKHOCTI BETMYHNHE 3aJUPOK Bi KITBKOC-
Tl BIAIITAMIIOBAHUX JETaJEH MOKHA BBAYKATH JIIHIMHUMH.

Knrodosi cioBa: mHeBMOyJapHe INTaMITyBaHHS, IPOOMBAHHA, BUPYOyBaHHS, MOXHOKA, TOYHICTh, MaTepial,
JIUCT, PYyXOMi CepeIOBHUIIA.
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Bbarmok I'. A., beaumsanuuii 10. I'., Inmkina F0. O. Ouinka npy»HUX BJACTHBOCTEl Ta XapakTepy
aH”i3oTpomii rapsivelITAMIOBAHUX MOPOINKOBUX AJIOMOMATPHYHHX KOMNO3HTIB // OOpoOka marepiamiB THC-
koM. —2017. — Ne 2 (45).

[puBeneHo pe3ysbTaTH AOCTIKEHb OCOOIMBOCTEN CTPYKTYPH Ta MPYKHHUX XapaKTEPUCTUK ATIOMOMATPUYHUX
koMno3utiB cuctemu Al-TiC, oTpUMaHuX rapsyiM IITaMITyBaHHSIM 3 BUKOPUCTaHHSIM PI3HUX TEXHOJIOTTYHUX cxeM. [lo-
Ka3aHo, M0 MaTepiajii, OTPUMaHi rapsyuM IITAaMITyBaHHSM, BiJ3HAYAIOTHCS ITOMITHOIO aHI3OTPOII€EI0, IO XapaKTepH-
3y€ThCS] BUTSATHYTICTIO YaCTOK MaTpUYHOI (ha3y B HANPSIMKY, MEPIEHIUKYIIIPHOMY MTPUKIIAIAHHS 3yCHILISL IITaMITyBaHHS,
BHACIIZIOK YOT0 BEIMYMHU SK HOPMAIBHOTO MOJIYJISI NIPYXKHOCTI, TaK 1 MOJIYJISl 3CYBY B IUIOIIMHI, MEPIIEHINKYIISPHINA
HaNpsAMKY HPHUKIagaHHA Ae(OpPMYIOUOro 3yCHIIS MPH rapsdoMy IITaMITyBaHHI, Ha 12—15 % mepeBHInyroTh BiOBIAHI
XapaKTEPUCTUKH B HANPSAMKY AedopMyBaHHs. i1 BCIX pO3ITISTHYTHX TEXHOJIOTTIHHUX CXEM BHTOTOBJICHHS XapaKTEPHUCTH-
KM TPYXXHOCTI JOCIIDKYBaHHX ATIOMOMATPHUYHMX KOMIIO3WTIB IEPEBUINYIOTh MOAynb IOHra amowminito Ha 40-70 %
(B 3aJI©KHOCTI BiJ HAIPSIMKY ITPO3BYYyBaHHS), a BIAMOBIIHI XapaKTEPHUCTUKH MOYJIIO 3CyBY BHILE Ha 8—15 %.

Knro4dosi ciioBa: anoMoMaTpUYHINA KOMIIO3HT, rapsye MTaMIlyBaHHs, MOLYJIb IPYXHOCTI, CTPYKTypa, aHi30-
TpOTIis.

I'pedenok T. II., Paguenko O. K., I'oraes K. O., Iuenxo A. L., Jlutsun P. B. YminsHioBanicts cymimei
nopoukiB kap6iniB nepexignux meranais V ta VI rpyn 3 MetaJjieBolo 3B’s13k010 // O6podka MaTepiaaiB THCKOM. —
2017. — Ne 2 (45).

JlocnimkeHo YIIbHIOBAHICT Y 3aKPUTHX JKOPCTKHUX Mpec-hopMax TPbOX MECTUKOMIIOHEHTHHX MOPOLIKOBHX
cucTeM y BUTIIAI cymimeit mopomkiB kap6iniB (VC, Mo,C, NbC Ta TiC) ta merauniB ( Ni ta Cr), SIKi BAKOPHCTOBYBAIIA
sk 3B’ s3yroue. KimbkicTs kapOimHOi ckiamoBoi y cymimax 3mMiHtoBanacs Bin 84,04 mo 93,69 o6’em. %. BeranosieHo,
mo npu yimiteHeHHI 1o Trcky 800 MIla BimHOCHa TycTHWHA BCiX 3pa3kiB He mepesurye 0,6. 3amexHocTi /gp Bim Igp
Ha BCIX CTaisiX YIIUILHEHHS KOXKHOTO 31 CKJIaiB 3 BUCOKOIO 10cTOBIpHICTIO (0,99) anmpokcuMytoThes MiHIMHUMU (QyH-
kuisimu. [Tapamerp # Ha nepuriit craaii yminbHeHHs! cTaHOBUTH npubim3Ho 0,8, Ha apyriit — 0,3, a Ha Ta Tperiii — 0,2.
3MiHa mapameTpy YIIUIBHEHHS 7 BiJ KUIBKOCTI 3B’3yl0YOr0 Ha NepIii crajii yImliibHEeHHsA He mepesuinye 2,7 %,
Ha apyriid — 5 %, a Ha Tperiit — 10 %.

Kaiouogi ciioBa: yuiinbHIOBaHICTh, TOPOIIKH, CyMillli, KapOiu MEepeXiTHUX MEeTaliB, METalleBe 3B sI3yl0Ye.

Pynenko H. O., Korkosa B. B. MikpocTpyKkTypa NOpUCTHX MaTepiajiB, BUTOTOBJIEHHX 3 BUKOPUCTAH-
HSIM nopoyTBopIoBaua // Odpodka maTtepiajiB TuckoM. — 2017. — Ne 2 (45).

[IpencraBneni KpuBi yIIUIEHEHHS ISl IPECOBOK 13 CyMilIed 3ai30-0ikapOoHAT aMOHiI0 3 00'€MHUM BMIiCTOM
nopoyTtsoproBada 20, 40 Ta 60 %. Haii0inpra migbHICTh IPH OAHAKOBOMY THCKY JOCATAETHCS TS 3pasKiB, 110 MICTSTh
60 % OikapOoHaTy aMOHil0. BCcTaHOBICHO BIUIMB THCKY MPECYBAHHS 1 CKJIQAy CyMillel Ha MIKpPOCTPYKTYpY MOPHCTHX
3paskiB. Y mpolieci crikanHs 0ikapOOHAT aMOHIIO MOBHICTIO BiJIANISBCS 13 MpecoBoK. [1iciis crikaHHs BiJHOCHA TIOPHUC-
TICTh 3pa3KiB HE3HAYHO 3MEHILIYETHCS, 00 MOPUCTICTh BU3HAYAETHCS BEIMKUMU ITIOPAMH, 110 YTBOPIOIOTHCS MICIIS BUAA-
JICHHS TIOPOYTBOpIOBaya. 3i 30UIbIICHHSIM BMICTYy MOPOYTBOPIOBaYa B CyMillll OPHUCTICTh CIIEYEHUX BHUPOOIB 3pOCTAE,
a 31 301IBIICHHSIM THCKY MPECYBaHHs X HOPUCTICTh HE3HAYHO 3MEHINYeThesl. CTPYKTYpa 3pa3KiB CKIaJaeThesl 3 ACKLIb-
KOX XapakTepHHX ejeMeHTiB. TeMHi o0nacTi BigmoBinatoThk mopaM. CBIiTii 06JacTi yTBOPIOIOTH OLIBLIICTH 1 SBJISIOTH
co0O0¥0 CIIeYCHI YacTKH 3aii3a. BuaHi OUIbII IpiOHI TOPH, MO CTAHOBJISITH MOPUCTICTH CIICUCHOTO 3alli3a Ta BEJHUKI, 110
YTBOPIOBAJIMCS TP BUJAJICHH] TOPOyTBOpIoBaya. [lopy, yTBOpeHi B pe3ysbTaTi BUAAIEHHS OpPOyTBOpIOBaya, 3a (hop-
MOIO Ta po3MipaM NpUOIN3HO BiANOBIAIOTH YaCTKaM ITOPOYTBOPIOBAYA.

KoarouoBi ciioBa: nopucTi mMarepianu, yuiiisHEHHsI, HTOPUCTICTh, IIOPOYTBOPIOBAY, MIKPOCTPYKTYpa.

3yoxo 1O. I0., ®poJios A. B., booyx O. C. Bniius MHPKYII na mikpoctpykrypy AZI0 // O6podka ma-
TepianiB Tuckom. — 2017. — Ne 2 (45).

[pencraBneni pesynbraru gociimkenHs BuuBy MHPKYII Ha 3epenHy cTpykTypy amominito mapku AJI0.
VY SKOCTi 3pa3KiB B AOCIIXKEHHI BUKOPHUCTOBYBAJIMCS JIUTI KPYTJIl AMIOMIHIEBI IIJTIHAPH JiaMeTpoM 42 MM, sIKi MicIs
HarpiBanHs 10 500 °C mpecyBanucst B incTpymenTi ;uis MHPKVIL. B xozi nocnijmkens OyB po3paxoBaHUi cepeiHii
PO3Mip 3epHa 32 METOIUKOIO JOBUIBHUX CIYHHMX. AHAJI3 BUXIJHOI CTPYKTYPH JIMTOTO aIIOMIHIIO ITOKa3aB, 10 OCTaHHIN
KPHUCTaTi3yBaBCs 3a KJIACHYHOIO CXEMOIO 3 YTBOPSHHSM JPIOHUX 3epeH MOOIU3y CTIHOK (hopMu, OLIBIINX 3€PEH B cepe-
JIUHI 3pa3Ka 1 KOJIOHIM caMuX BEITMKUX 3¢peH B CEPeMHI 3pa3ka. AHali3 1e)OpMOBaHOI CTPYKTYPH J03BOJIUB a0COIIO-
THO TOYHO BH3HAYHMTH TMOJIOKEHHS 30HH «3pi3y», 30HHU 3 Hele(hOPMOBAHUMHU 3epPHAMHU HA MOYATKY MPOMEHS, a TAaKOX
XapakTep po3TallyBaHHS 1 Opi€HTyBaHHS 3epeH B nepediry nedopmartii. Kpim 1iporo Oyio BCTaHOBIIEHO, 3aBJISIKH KOJIO-
HisSIM peKpiCTaIi30BaHMX 3€PEH, 10 UIBUAKICTE TEUil MapiB MeTaly He MOCTiiHA 1 3MIHIOEThCA 3 TIepebiroM mporecy.

KuarouoBi ciioBa: nedopmartisi, mpecyBaHHs, MiKpOCTPYKTypa, po3Mip 3epHa, amomiHiit, MHPKVII.

Bumunceknii B. T., Paxmanos C. P., Cadonon JI. A. ®opMOyTBOpEeHHsI JOBrOMIpHHX KOHiYHHX TpYyO
XO0JIOAHHMM HNiJbrepyBanuaM // O0podka marepiamiB Tuckom. — 2017, — Ne 2 (45).

JloBromipti TpyOuacti BUpoOH 3MIHHOTO Mepepi3y A03BOJSIIOTH JOCSIITH CYTTEBOI EKOHOMII MeTay B pasi 3a-
CTOCYBaHHS iX B SIKOCTI HECYUMX €JIEMEHTIB Pi3HHX METAIIOKOHCTPYKIIN abo neraneil mMammH. B psni Bunaakis tpyou
3MIHHOTO Iepepizy 3a0e3MeuyoTh JOCITHEHHs MEBHOTO TEXHIYHOTO e(eKTy — HAaNpUKIaa, B TPyOOIpPOBOJax 31 3MiH-
HOIO T10 IOBXHHI MIBUJIKICTIO TIOTOKY cepenoBHIa. MeToro poOOTH € aHai3 1 y3aralbHEeHHsS OCHOB IIPOIECY BUPOOHHIITBA
JIOBrOMIpHHAX KOHIYHHX TPYO XOJOIHHMM IIIBIepYBaHHIM, BUSBJICHHS OCHOBHHX 3aKOHOMIpHOCTEH, SIKi 3a0e3IevyloTh
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MOXIIMBICTh CTBOPEHHSI BUCOKOe(ekTHBHOrO 00naHanHs. Ha migcraBi po3poOiieHHX MozeseH, 1110 OMUCYIOTh MPOoLec
3 ypaxyBaHHSIM B3a€MO3B'SI3Ky KOMIUIEKCY TEXHOJIOTIYHUX MapaMeTpPiB 1 MEXaHIYHUX XapaKTEPUCTUK OCHOBHOTO 00Ja-
JIHAHHS, OTPHMAaHI 3aJ€KHOCTI [UI PO3PaXyHKY €IEMEHTIB TeXHOJIOTIi Ta HAJMAIITYBAHHS MPHBOIHUX MEXaHi3MiB CTa-
HiB XIITK. CTBOpEeHO METOMKY MOETAITHOTO CHHTE3Y KiIHEMATHYHMX CXEM MPUBOJHHX MEXaHi3MiB, 110 BiAMOBIAAIOThH
3aJ]aHUM BUMOTaM i OOMEKEHHSIM.

KoarouoBsi ciioBa: nosromipauii TpyOuacTuii BUpiO 3MIHHOTO Hepepi3y, CTaH XOJIOHOI IPOKATKH, MaTeMaTHI-
Ha MOJIeJTb, IPUBIAHUI MEXaHi3M, CHHTE3 KIHEMATHYHUX CXEM, METOIUKA TIOCTATHOTO CHHTE3Y.

Bacuniabos 5. [I., 3amornashuii P. A., llanosau €. 10. BuzHauyeHHs1 napaMeTpiB N0OYaTKOBOI HACTPOKH
Po06040i KJITi NPH X0JI0JHIHi MpoKaTHi TOHKHX i 0c001MBO TOHKUX cMyr// O0poOka MaTepianiB THckoM. — 2017. —
Ne 2 (45).

Buxonsun 3 0coONMBOCTEH CHUIIOBOI B3a€MOJIIT IITA0K 3 BAJIIKaMH, 3alIPONIOHOBAHO PIIlIEHHS JJIsl BU3HAUEHHS
napaMeTpiB MOYaTKOBOT HACTPOHKH pOOOYMX KIIiITeH TaOOBUX CTaHIB MPH XOJOHIN MPOKATI[i TOHKUX 1 0COOJIMBO TO-
HKUX 1Tab. [Ipencrasneno rpadivHe pillleHHsS CHCTEMHU PiBHSHb MPU CHJIOBIM B3aeMOAii KiHIEBHUX IUITHOK POOOUYMX
BJIKIB B Ipolieci npokaTku. [TokasaHo, 0 MOIIMBOCTI Cy4acHOT Teopii i TEXHOJIOTi X0J0AHOT MPOKaTKK 3abe3neuy-
I0Th HEOOXiZIHY TOYHICTh POTHO3YBAHHS BUXIJHUX JAHUX VIS PO3PaXyHKOBOTO BU3HAYEHHs IMapaMeTpiB MOYaTKOBOTO
HaJIAIITYBaHHS pOOOYMX KIITEH MK XOJIOHIN MPOKATIi TOHKUX 1 0co01MBO TOHKMX 1Tab. Lle 1o3Bossie pekoMeHayBa-
TH 3aIPOIIOHOBAHI DIlIEHHS JUIA TPAKTUYHOTO BUKOpHCTaHHS. [loka3aHo, IO €AWHUM TEXHOJOTIYHUM YHHHHUKOM,
10 0OMeXye HalfMEHIITy TOBLIMHY IITa0M € CHJIa, IO Ai€ Ha HATUCKHI TBUHTH. 3p00JI€HO BUCHOBOK IIPO T€, IO PiBHSH-
HS TIPY’KHOT JiHI{ KT MM 9ac MPOKATKA TOHKHX i OCOOJIMBO TOHKUX IITa0 MOXke OyTH BUKOPHCTAHO ISl BU3HAYCHHS
HalMEHIIOi TOBIIMHK CMYTH, sIka MOe OyTH IpOKaTaHa Ha KOHKPETHOMY CTaHi.

KuarouoBi ciioBa: xomoHa mpokaTka, mrada, mpykHa aedopmaris, pododa KT, CHIA.

Kpusuosa O. H., Ky3pminoBa H. 10., Bnosin C. B., Pomanos P. 0. fIkicTb 0LlUHKOBAaHOr0 NpOKATy:
JOCJIIKEHHS TA AaHAJII3 KOHTPOJILHUX NMOKa3HUKIB // O0po0ka MaTepiamiB THCKOM. — 2017. — Ne 2 (45).

Mera HayKOBO-IOCHIiAHOT pOOOTH — AOCIIDKEHHS Ta aHalli3 SIKOCTI OLMHKOBAHOT'O CTAJIEBOTO IPOKATy, OTPH-
manoro Ha JIHI'L] B ymoBax AT «ArcelorMittal Temirtau» 3i crani mapku 08KN 3a CyKyINHICTIO TOKa3HUKIB: TeOMETpil
TPOAYKILT (TOBIIMHY) 1| MEXaHIYHHUX BIACTUBOCTEH. MeTOM MPOBEJACHUX NOCIIIKEHh — 00pOOKa Ta aHalli3 CTaTHCTHY-
HUX JaHuX. HaBeneHi pesynbTaTd JOCIHIIKEHHS, CIIPSIMOBAHOTO HA BHUBUEHHS CTaHy SIKOCTI OLIMHKOBAHMX CTAJIEBHX
CMyT, OTPHMaHMX Ha JiHii Oe3nepepBHOro rapsdyoro nuakyBaHHS AT «ArcelorMittal Temirtau». IIpoBenena moBHa
CTaTHCTHYHA 00poOKa aHWX, OTpUMaHNX Ha BUpoOHHUITBI. [IpoBeneHa ctaTucTiyHa OIiHKA ITOKa3HMKIB SKOCTI 3a J10-
ITOMOTOI0 KoeilieHTa IPUAaTHOCTI. BUSABIIEHO MOCTIAOBHICTE P (OpMyBaHHI ILTIO0Y 32 3HAYMMICTIO BIDIMBY TTOKa-
3HHKIB SIKOCTI OLIMHKOBAHUX CMYT, 1[0 TO3BOJHTH IMiAPHEMCTBY ONITUMI3yBaTH TEXHOJOTIYHUH MPOIIEC IS 3armodiran-
Hs1 nopyieHb Bumor 'OCT ta CT. HaykoBoro HOBH3HOIO JIJaHOT POOOTH € 3aCTOCYBaHHS METOJIB PAHXXUPYBAHHS IS
BUSIBJICHHSI 3HAUMMOCTI ITOKa3HHUKIB IKOCTI Npu (hopMyBaHHI Opaky ounuHKoBaHOI ctani Mapku 08kn. BusHaueHHs moc-
JIJIOBHOCTI BUMIPSIHUX 3HAUY€Hb TEXHOJIOTIYHUX (haKTOPIB 1 MOKA3HHUKIB SKOCTI J03BOJISIE BU3HAYUTH TEXHOJOTIYHI MPH-
YMHH B OPYLIEHHI BUMOT PErJIaMeHTy sIKOCTi ornHKoBaHoro npokaty no 'OCT 14918-80 1 CT AT 37428679-05-2007.

Koarouogi ciioBa: craneBi olMHKOBaHI CMYTH, JIiHisl O€3IEPEPBHOTO Iapsi0ro IMHKYBAHHS, TIOKA3HUKHU SIKOCTI,
CTaTHCTHYHA OLIIHKA SKOCTi, aHaJIi3 MPUYMH BUHUKHEHHsI Opaxy.

Jlexknes C. H., Bosokirina I. €., Bosokirtin A. B. 3mina cTpykTypu MigHoro apoty npu aegopmanii me-
TOAOM «NpecyBaHHA-BOJIO4YiHH» // O6pobka MaTepiadiB TuckoM. — 2017. — Ne 2 (45).

Ha ocHOBI KOMIIIEKCHOTO aHajli3y iCHYFOUHMX CXEeM IUTAaCTUYHOTO CTPYKTYpPOYTBOPEHHS, a TaKOX 3 ypaxyBaH-
HSM TEpCIIeKTUBHUX HANpsAMIB iX PO3BUTKY 3alpOIIOHOBAHO OE3NEepepBHUH CYMILICHHH MpOLeC «IpecyBaHHs-
BOJIOYiHHS 3 BUKOPUCTAHHIM PIBHOKAHAIBHOI CTYIIHYACTOT MATPHII, SKAH JO3BOJISIE OTPAMYBATH JPIT 3 CyOyIbTpa-
PIOHO3EPHICTOI0 CTPYKTYPOIO, HEOOXIAHUX PO3MIPIB 1 POPMH MONEPEYHOrO Mepepi3y NpU He3HAYHIN KiTbKOCTI IUKIIIB
nedopmyBaHHs, a Tak caMo 3HIMae OOMEXEHHsI 110 JTOBXKHHI BUXIJHOI 3arOTOBKH, a, OTXKE, JO3BOJISIE OJIEPKYBATH TOTO-
Bi BUPOOM JIOBXKHHOIO 10 JIEKUILKOX JIECSATKIB MeTpiB. Jlanuii croci6 neopMyBaHHs ITpU BIPOBAIXKEHHI HOTO y BUPOO-
HHITBO HE BUMAra€ 3HaYHHX €KOHOMIYHMX BKJIAJICHb 1 MOKe OYTH BIPOBA/KCHUH HAa MPOMHCIOBUX MiINPHEMCTBAX
3 BUPOOHUIITBA IPOTY, TaK SIK BiH HE BUMArae nepeodiafHaHHs iCHYIOUMX BOJOYMIBHUX CTaHIB.

Koarouosi cioBa: npit, yneTpanpiOHO3epHICTI MaTepiany, IpecyBaHHI-BOJOYIHHS, MIKPOCTPYKTYpa, MeXaHid-
Hi BIIACTHBOCTI.

Pa3zno6pees B. I'., ITanamap /I. I'., Tokmaxkos II. B. IIporHo3yBanHsi MeXaHiYHUX BJIACTHBOCTeil apMma-
TYPHOIO0 NPOKaTy Ta kaTanku / O0podka maTtepianiB Tuckom. — 2017. — Ne 2 (45).

Po3pobneni B IHcTHTYTI opHOi MeTamyprii HAH VYkpainun mMareMaTryHi MOZETi Ta KOMIT FOTEPHI MPOTrpaMu
JUISl IPOTHO3YBaHHs CTabIIbHOCTI IOKA3HKKIB SIKOCTI apMaTypPHOTO MPOKaTy Ta KaTaHKH JIONIOBHEHI OJoKaMu, siKi ypa-
XOBYIOTH CTOXaCTHYHHUH XapaKTep TEXHOIOTTYHUX MapaMeTpiB BUPOOHUITBA COPTOBOTO MPOKATY, IO A€ MOKIUBICTD
OLIHITh 3aKOHOMIPHOCTI PO3MOALTY PO3PaXxyHKOBUX BelUuYUH. [TOpIBHSHHS OTPHUMaHHX Yy POOOTI PO3paxyHKOBUX
Ta (paKTHYHHUX 3HAYCHD MOKA3HUKIB SKOCTI JO3BOJISE 3pOOUTH BUCHOBOK O HAIIMHOCTI MPOTHO3YBaHHS CEPEIHIX W KO-
JIMBaHHSI MEXaHIYHUX BJIACTHBOCTEH apMaTypHOTO MPOKATy Ta KaTaHKW. 3alpOIIOHOBAaHHUH Mi/IX1J Ta pe3yIbTaTH BUKO-
HAHHUX JTOCIIKCHb Jal0Th 3MOTY PO3POOIATH TEXHIUHI i TEXHOJIOTIUHI PIllICHHS, HAMIPABJICHHI Ha 301IbIICHHS CTa0i-
JIEHOCTI TIOKA3HUKIB SAKOCTI MTPOKATY.
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Koro4doBi ciioBa: apMarypHuii Ipokar, KaTaHKa, CTa0UIbHICTh MEXaHIYHHUX BIIACTHBOCTEH, MaTeMaTUYHa MOJIEIb.

Iapaniv 1O. 10., ®poJios 5. B. KommiiekcHuii anasaiz BUpOOHUITBA MIAPYBATHX KOMIO3UTIB // O0podka
MaTtepiamiB Tuckom. — 2017. — Ne 2 (45).

Ha croroHimHi# g1eHs METAIOMOMIMEPHI KOMIIO3UTHI MaTepiajii MOXKYTh CKIACTH ICTOTHY KOHKYPEHIIi0 MO-
HOMETAJIYHUM B MOOYTOBii, aBTOMOOLIBHIH, aBialiifHili Ta KOCMIUHIN Tamy3sx nmpomucioBocTi. Lle mos's3ano 31 3HU-
JKEHOIO TTUTOMOIO Baroro Martepiany Ipu 30epexeHHI HeOOXiIHMX MEXaHIYHHX BJIACTUBOCTEH, 30KpeMa: yJapHOl B'A3-
KOCTi, BTOMHO{ MiITHOCTi. Taki KOMIO3UTH JIO TOTO X J00pe NOTJIMHAIOTE BiOpamito. Y JnaHiil cTaTTi NpUBEICHUH OIS
ICHYIOUHX IOCTI/KEHb B O0JIACTI OTPUMAaHHS METaJIOMOJIIMEPHIX IMApyBaTHX KOMIIO3UTHUX MaTepiajiB MUIIXOM 3'€lI-
HaHHS POKATKOI0. PO3TISIHYTO MUTaHHS 3'€JHAHHS MK METaJIEBUMH 1 IOJIMEPHIMH MaTepialaMi, HaBEJCHI MEeXaHi3-
MU ix 3uerureHHs. [IpoBeneHo aHami3 BiJOMUX MPOIECiB OTPUMAHHS IUIOCKHX METAJIONOIIMEPHUX KOMITO3UTIB, TIPOBE-
JICHO aHaJIi3 TEXHOJIOTTYHHX MapaMeTpiB, sIKi BIUIMBAIOTh HA CUITY 3'€IHAHHS MIXK IIapaMH KOMITO3HTY, & TAKOX iCHYIOUi
npoOJiemMH X BUPOOHUIITBA 1 KCILTyaTallil.

Kaiouogi ciioBa: MeranononiMepHuil apyBaTuii KOMIIO3MT, 3'€IHAHHS IIPOKATKOIO, 3UETIIICHHSL.

PaxmanoB C. P. Onrumizanisi kaiopyBaHHsl iHCTPYMeHTIB NMPOLIMBHOIO mpeca TpyOompecoBoi JiHii //
O0pooka martepianiB Tuckom. — 2017. — Ne 2 (45).

Po3pobiieno maremaTtnuHy MoJenb i copMoBaHO (DyHKIIOHANI OCHOBOTO OINOpPY OIPaBKM abo eKkcraHjepa 00-
TIYHOMY TTOTOKY METally B IPOLECi MPOMMBKY ab0 eKCIlaHyBaHHs TPyOHOI 3arOTOBKHM Ha ITPOIIMBHOMY Ipeci. 3arpo-
ITOHOBAHO CXEMY OITHMi3alii OopMH YTBOPIOIOYOI TEXHOJOTIYHOTO iHCTPYMEHTY — OMpaBKH abo ekcmaHnepa. Bera-
HOBJICHO, IO 3aJada ONTHMi3alii (JOpMHU YTBOPIOIOUOi OMpaBKH ab0 eKCIaHAepa MOXIIMBO CTPOTO pealizyBaTH
B MEXax JOIyCTUMOT0 KiIacy (DYHKIIIOHATy OCBOBOTO OTIOPY, IIO 3a/I0BOJIBHSE YMOBaM IPOIIUBKHU CYIITEHOI ab0 Imo-
HepeHbOro CBep/AIiHHOI TpyOHOI 3arotoBku. HaBeneHo pimieHHst OararodakropHoi BapiamiiHOI 3aqa4i ontumizaiii
(dbopMu yTBOPIOIOUYOi POOOYOi MOBEPXHI OMPABKU 1 eKCNaHepa, BUKOHAHOI Y BUTJISIII OCECHMMETPUYHOTO Tijia o0ep-
TaHHSI, sIKa Ma€ MiHIMaJIbHUI OChOBHI OMOpP B MOTOIII JedopMoBaHOro MeTaiy. JJoBeaeHo, 1o CTIHKUI TeXHOIOTTYHUN
IpolLeC MPOIIUBKK a00 €KCIaHIyBaHHs TPYOHOI 3arOTOBKM Ha MPOUIMBHOMY HpECi MOXIIMBHU TPH MEBHUX KOH)Iry-
pauisix yTBOPIOIOUYHNX (palioHATBHUX KalniOpyBaHHSX) ONMPaBOK a00 eKCHaHaepa.

KurouoBi ciioBa: TpyOHa 3aroToBKa, ONpaBKa, MPOLIMBHUN Tpec, TpyOa, MeTall, OChOBHHU OMip, QPYHKITIOHAT
OCBOBOTO OTIOPY, BapialliifHa 3aga4da, eKCTpeMallb.

Kapnayx C. I'. Y1ockoHa/JieHHs1 00JI1aIHAHHA JJISl TOJJTYy COPTOBOI0 NMPOKaTy Ha MipHi 3arotoBku // O0-
poOka martepianiB Tuckom. — 2017. — Ne 2 (45).

Ha mincraBi aHamizy pe3ynbTaTiB po3paxyHKiB 3 BHKOPUCTAHHSIM MaTeMaTHIHOI MOZEIi poOOTH TiIpaBIiqHOTO
npeca Mpu po3/ALIeHHI MPOKaTy B MOMEHT MUTTEBOTO 3HUKHEHHSI TEXHOJIOTTYHOTO HABAHTAKEHHS BU3HAYCH] KiIHEMaTH-
YHIi 1 €HEeProCHJIOBI MapaMeTpy Mpolecy PO3AUIeHHs Mpokary 3i cram 45. 3pobJeHo BUCHOBOK MPO Te, L0 BETHMYMHA
€Heprii, sIka BUTPa4aeThcsl Ha HAHECEHHs KOHIIEHTPAaTOpa HAalpY KeHb IUIIXOM 3CYBY 3arOTOBKH LIOJO0 PEIITH IPOKATy,
€ HEJIOCTaTHBOIO JJIsl HAaHEeCeHHS e(DeKTHBHOTO KOHIEHTPATOpa HaNpy>KeHb, 0 MPU3BOAUTH JO HU3BKOI SKOCTI TOi-
JIIOBAaHUX 3arOTOBOK. 3alIPOIIOHOBAHO KOHCTPYKIIIIO TiZPaBIiqHOTIO Tpeca 3 J0AaTKOBUM TiIpOIMITYICHUM LWTIHAPOM,
10 JTO3BOJISIE PO3IIUPUTH TEXHOJIOTIUHI MOXKIIMBOCTI OOJIaHAHHS 1 MiJBUIIUTH SKICTh BiIpi3aHUX 3arOTOBOK.

Karo4doBi ciioBa: po3inieHHs, KOHIEHTPATOP HANPYKEeHb, HiX, JJOMAaTeNb, SAKICTh, CHIIa, podoTa MoiTy, Ipo-
KaT, 3ar0TOBKa.

Yocta H. B., 3yoxos B. C. IlinBuiieHHs1 TeXHiK0-eKOHOMIYHUX NMOKA3HUKIB 00/1aJHAHHA 3 KJIHHOLIAP-
HIpHMM MexaHi3MOM JIsl po3aiiIIoBaJLHUX onepaniii / O6pooka maTepiaaiB THckoM. — 2017, — Ne 2 (45).

Ha ocHOBIi aHami3y TEOpETHYHUX JOCITIHKEHb peanizamii pi3HUX yMOB pyXy Ha KOHTaKTHUX MOBEPXHSIX KIH-
HOIIAPHIPHOT'O MEXaHi3My 3 YBITHYTHM KJIMHOM BCTAQHOBJICHO, IIJ0 OCHOBHHMM (DaKTOpPOM, IO BILUIMBA€E Ha KOoe]illieHT
KOPHUCHOI i MexaHi3My, € KoedilieHT TepTs. TexHi4YHO OLIBII MPOCTUM CHOCOOOM MifBUIIEHHS KoedillieHTa KOPUCHOT
I KITMHOIIAPHIPHOTO MEXaHi3My 3 YBIPHYTUM KIIMHOM € 3aMiHa TEPTsl KOB3aHHsI TEPTSIM KOUEHHS, IO J03BOJISIE JOCST-
TH 3Ha4ens 0,97 ... 0,99. 3acTocyBaHHs TiJ1 KOYEHHS (POJIMKIB) 3MEHIYE KOPCTKICTh CUCTEMH, OJJHAK BOHA 3aJIMILAETh-
Csl IOCUTH BHCOKOIO Y TIOPIBHSIHHI 3 TpaIULiHHUM BaKUIBHUM MeXaHi3MOM. UMM MEHIIUW pajilyc poivKa, TUM BHUILE
JKOPCTKICTB BCI€T CUCTEMHU.

Kuaro4oBi ciioBa: po3misieHHs, KIIVH, IIAPHIpP, TOB3YH, CHJIA, )KOPCTKICTh, TEPTs, KOe(IIlieHT KOPUCHOTO Jii, 3a-
TOTiBKa.
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ABSTRACTS

Titov A. V., Mykhalevych V. M. Analytical solution of the main problem in the theory of deformability //
Material working by pressure. —2017. — Ne 2 (45).

The article is devoted to the formulation of a mathematical model of the main problem in the theory
of deformability and the development of a method for finding its analytical solving in a closed form. The main problem
in the theory of deformability is to find limiting deformations under conditions of nonstationary deformation. The
method developed for finding analytic solutions of the main problem in the theory of deformability in a closed form is
based on the solution of an integral and functional equations. The conditions for the existence of a solution are investi-
gated. In the demonstration example, an analytical solution is found in the form of an explicit algebraic dependence of
the limiting strain under the current nonstationary deformation on the parameters of the curve of limiting deformations
and the strain path. The presence of analytical solutions will stimulate the formulation and solution of various kinds of
inverse problems that are of theoretical and practical interest.

Keywords: the theory of deformability, nonstationary deformation, the main problem, analytical solution,
curve of limiting deformations, strain path.

Anischenko A. S., Kukhar V. V., Prysiazhnyi A. G. Application of Lame formulas for the analysis of the
deformed state of shells under superplastic forming // Material working by pressure. —2017. — Ne 2 (45).

The results of the approximation of the shell contours under superplastic forming with the help of Lame formu-
las, including in uneven temperature field, from sheet blanks of variable thickness, from different alloys and with dif-
ferent structures, are presented. A significant change in the principal radii of the curvature of the shells, which differs
significantly from the radius of the spherical segment, is shown. It is established that in the case of superplastic forming
of a cylindrical cup, the minimum of the radius of the connection between the bottom and the wall and its center do not
lie on the bisector of the angle between the bottom and the wall. The center is separated from the bisector on two
branches of the parabola, which corresponds to an unequal growth along the contour of the conjugation radius from the
minimum to the sides of the bottom and the wall.

Keywords: superplastic forming, shell, approximation, contour, superellipse, radius of curvature.

Abhari P. B., Sivak R. 1., Tagan L. V., Malii H. V. Modeling of the process of closed radial extrusion of
the flange with reduction / Material working by pressure. — 2017. — Ne 2 (45).

The scheme of closed radial extrusion of the flange with reduction is considered. On the basis of the method of
skinned elements, an analysis of the stress-strain state, as well as the power parameters of the process of closed-loop
radial extrusion of a flange with a one-sided feed on the end of the rod with reduction in the roz-capacitance matrices
was carried out. The obtained graphic dependencies show a change in the reduced pressure of extrusion and the disclo-
sure of the half matrix, depending on the main geometric parameters of the process. It is established that the application
of the process of combined radial extrusion with the reduction operation reduces the force of disclosure by a factor
equal to the reduction force.

Keywords: radial extrusion, reduction, finite element method, disclosure strength.

Orlyuk M. V. Limit values of the destruction criteria in the simulation of drawing processes in the envi-
ronment DEFORM // Material working by pressure. —2017. — Ne 2 (45).

The paper is performed to determine the values of the destruction criteria for Normalized Cockcroft-Latham
and Brozzo within the DEFORM program complex, which correspond to the limiting degree of deformation when
drawing steel 20. According to the results of the full-scale experiment on an axisymmetric drawing of blanks of various
diameters, 2D and 3D simulations of the corresponding processes are carried out. A comparative analysis of the exper-
imental data and the results of the computer simulation is performed and a technique for determining the limit values of
the destruction criteria for modeling is proposed. The limit values of the destruction criteria for 2D and 3D modeling are
determined (provided that the number of finite elements of the grid along the thickness of the material in the dangerous
section must be at least five). The obtained numerical values of the destruction criteria make it possible to predict the
behavior of ductile metals in real drawing processes in the future.

Keywords: drawing, criterion of destruction, limit value, modeling, Cockcroft-Latham, Brozzo.

Titov V. A., Rekhta A. S., Garanenko T. R. Some regularities of the isothermal viscoplastic forming of a
membrane made of aluminum alloys // Material working by pressure. —2017. — Ne 2 (45).

The simulation of the isothermal viscoplastic forming of a membrane with the help of the finite element meth-
od in the DEFORM-3D environment is performed. The calculation takes into account the geometric parameters, as well
as the mechanical properties of the material. During the analysis of stresses and deformations, it was found that with
increasing pressure, the amount of deformation of the thinning in the center of the membrane at a constant value of the



ISSN 2076-2151. Oépadvomka mamepuaniog oaginenuem. 2017, No 2 (45) 179

relative height of the membrane is reduced. The analysis of the results shows that with the increase of the rate of high-
speed strengthening m, the value of the effective stresses in the center of the membrane decreases. It is also shown, that
with the increase of the rate of high-speed strengthening, the uniformity of the distribution of the intensity of strain rates
in the cross section of the membrane increases.

Keywords: viscoplastic state, rheology, superplasticity, isothermal state, high-speed strengthening rate.

Lahuta T. S., Andreiev V. V., Bobukh O. S. Investigation of the process of direct tubes pressing manu-
factured of high-strength aluminum alloy doped with scandium // Material working by pressure. — 2017. —
Ne 2 (45).

Currently, in practice there are only limited techniques and guidelines for carrying out the process of plastic
deformation of the alloys of AI-Mg-Sc system. However, in the literature there are many methods and recommendations
on production technology of hard deformable aluminum alloys, which are not hardened by heat treatment. The paper
presents an analysis and investigations of the dependence of the temperature-deformation parameters of the direct hot
pressing of Al-Mg-Sc alloy on the stress-strain state of the metal and the energy-strength parameters and provides rec-
ommendations on the technology of tubes production. For the selected strain conditions, the maximum height of the
"dead zone" is observed at low pressing speeds (2 mm/s) for both cases of the matrix inclination angle has been estab-
lished. The values of tensile stress are equal in the range from 80 MPa to 120 MPa. The further analysis of the data also
shows that the zone with essentially small stresses arises at the contact between the matrix and the container in metal,
ranging from 0 MPa to 20 MPa. Based on the data obtained, technological schemes for the production of tubes for oper-
ating hydraulic presses with the force of 10 MN and 20 MN have been developed.

Keywords: pressing, numerical simulation, QForm, aluminum, scandium, tube, hydraulic press, strain, dead
zone, temperature, force, process optimization.

Makeeva A. S., Frolov Ya. V., Panyushkin N. E. Interrelation of theoretical and experimental results of
the rolling of aluminum bands // Material working by pressure. —2017. — Ne 2 (45).

The article is devoted to the study of the process of rolling aluminum bands using the theoretical and experi-
mental methods. Methods of mathematical modeling allow saving the time and resources during the research, but veri-
fication of the mathematical model is necessary. The purpose of the research is to study the factors that influence the
coupling the layers during the rolling of two-layer aluminum bands, and the creation of a mathematical model of this
process using modern software. The process of rolling aluminum bands is investigated to obtain a connection between
the bands. It was found that at different rolling temperatures with 35 % degree of deformation, bonding of the plates can
be achieved or lamination can be obtained. Simulation of the process of rolling aluminum bands was also carried out
and compared with experiment. During the research it was found that the relative deformation in thickness and width
during modeling and experiment has a difference within 1 %. The existing discrepancy in the coefficient of elongation
by 11 % in the case of hot rolling is explained by the presence of rivets, the coefficient of heat transfer from the bands
to the rolls, the coefficient of friction between the workpiece and rollers. Despite this, verification of the aluminum band
rolling model has been carried out and results, which were obtained, can be the basis for further theoretical studies of
the hot rolling process of aluminum bands.

Keywords: rolling, simulation, aluminum band.

Naizabekov A. B., Lezhnev S. N., Koinov T. A., Panin E. A. Study of strain state in multi-pass
deformation using the method of "rolling — ECA-pressing» // Material working by pressure. — 2017. — Ne 2 (45).

The paper presents the results of the study of the strain state in the simulation of combined process of "rolling —
ECA-pressing". For the analysis of the strain state the known analytical formulas allowing to find value of equivalent
strain after rolling and ECA-pressing, and also results of modeling of the combined process in DEFORM were used.
The study of the strain state was carried out by studying the parameter "equivalent strain", which showed that it is
possible to achieve the value of the equivalent strain necessary to obtain the ultrafine-grained structure after 3 passes of
the proposed combined process, namely, the value e > 4. In the considered model, the equivalent strain value after the
3rd pass reached 4.16 according to the calculation formula and 4.22 according to the simulation results.

Keywords: combined process, rolling — ECA-pressing, strain state, modeling.

Klemeshov Y. S., Chukhlib V. L., Shifrin Y. 1. Investigation of the forging parameters effect on the
shape of the crankshaft forging and the introduction of developments at the PJSC "Dnepropress Steel" // Mate-
rial working by pressure. — 2017. — Ne 2 (45).

The article describes the forging process of crankshaft’s crankpin. The main purpose of this study is to
determine the influence of process parameters on the shaping of the workpiece, as well as to determine the rational
parameters of forging. Also an important task is the approbation and introduction of the developed technology into
manufacturing process at the enterprise of PJSC "Dnepropress Steel". The result of the work is data on the shaping of
the workpiece, and also based on the analysis of the computer simulation data, the basic dependencies of the workpiece
forming from the used tool with a thickness of 0,1..0,3 Dzah and the depth of the tool penetration in the interval 0,3..0,7
Dzah. As result of the analysis are also determined rational parameters of the forging process of the crankshaft’s
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crankpin and determined the geometrical parameters of the crank, which can be obtained by using of given parameters
of forging. Also are presented the results of researched technology introduction into the manufacturing process at the
PJSC “Dnipropress Steel”, namely the economical and quality indicators of manufacturing.

Keywords: forging, drawing, cogging, forming, forging die, peen, crankpin.

Markov O. E., Stankov V.Y., Sharun A. O., Kovalevsky S. V., Kosilov M. S. Development of a new
method for forging bottoms // Material working by pressure. —2017. — Ne 2 (45).

The main forging operation of forgings manufacture such as spherical bottoms is disperse. The difficulty of
process designing is the difficulty in predicting of the shape changing and thinning during workpiece distribution, and
also in the need to eliminate defects of metallurgical origin to produce forgings of high quality. In this paper, have been
established recommendations for the technological process of disperse a hollow ingot by a conical and spherical dies, in
particular a shape and dimensions of the initial ingot. The results of the deformation distribution in the forging body are
presented, that affects the quality of the obtained product. It is established that the maximum stresses occur at the bot-
tom of the billet, which requires its heating to 1000-1200 °C. It is recommended to produce forging with pauses be-
tween the pressures.

Keywords: forging, bottoms, disperse, spherical plate, conical plate.

Kargin B. S., Kargin S. B. Development and study of bulk stamping without burrs // Material working
by pressure. —2017. — Ne 2 (45).

The analysis of the development of forging and stamping production in recent years provides an opportunity to
establish its main directions: the desire to obtain greater precision forgings; the gradual displacement of dynamic meth-
ods of pressure treatment close to the static due to the predominant use of crank-type machines. The results for the de-
velopment of die design for forging round in terms of forging without burrs are presented. This excludes stamping
slopes, burrs, and metal savings of around 20 %. The scheme of precision of forging and experimental stamp for the
implementation of the developed process is done. The recommendations on the choice of the workpiece dimensions,
lubrication technology and the individual elements of the stamp are given. The basic advantages of the proposed meth-
od of stamping and prospects in its implementation are found.

Keywords: stamp, burrs, slope, a ring, a process nip press forming, lubrication technology, vibration, graphite.

Frolov Y. A., Yasko S. G. Estimation of factors of manufacturing errors affecting the accuracy of parts
in piercing-punching operations by mobile media based on statistical analysis // Material working by pressure. —
2017. — Ne 2 (45).

As a result of the conducted studies it was established that the dominant influence on the parameters of the ac-
curacy of the separation operations (punching, cutting) by the method of pneumatic impact punching by mobile media
is: wear of the working elements of the dies, the geometric dimensions and thickness of the parts, the strength and plas-
tic properties of the material of the workpiece. The degree of their influence is quantitatively determined. Analysis
based on the results of the study of graphs made it possible to establish that the thickness and linear dimensions of the
stamped parts exert a decisive influence on the bending of parts when working without clamping and sharp cutting edg-
es. These quantities are related to each other with respect to the deflection of the deflection of the workpiece by an in-
verse relationship. With increasing geometric dimensions, at the same thickness of the material, the deviations from
flatness increase and, conversely, with increasing thickness of the material, other things being equal, the flatness de-
creases. When stamping parts of parts within ten thousand pieces, the dependence of the amount of burrs on the number
of stamped parts can be considered linear.

Keywords: pneumatic impact punching, perforation, cutting, error, accuracy, material, sheet, moving media.

Baglyuk G. A., Bezymyanniy Yu. G., Shishkina Yu. A. The elastic properties evaluation and nature of the
anisotropy hot-stamped powder alumo-matrix composites // Material working by pressure. —2017. — Ne 2 (45).

The results of investigations on structure and elastic aluminium-matrix composites characteristics Al-TiC sys-
tem, obtained by hot forging with use of various technological schemes are presented. It is shown that the material ob-
tained by hot forging differ with appreciable anisotropy, which is characterized by the elongation of the particles in the
matrix phase to the normal direction by the forging force. Here upon the resulting value of both normal elasticity modu-
lus and shear modulus in the plane normal to the direction of the deforming force during hot forging. It is 15 % higher
than the corresponding characteristics in the direction of deformation. In fact all the above manufacturing process and
elastic characteristics of the investigated aluminum-matrix composites exceeds by 40—-70 % (depending on the direction
of sounding).The Young modulus of aluminum, and the respective characteristics of the shear modulus are higher by
8-15 %.

Keywords: aluminum-matrix composite, hot stamping, modulus of elasticity, structure, anisotropy.

Grebenok T. P., Radchenko A. K., Gogaev K. A., Isenko A. L., Litvin R. V. Sealability of mixtures of
carbide powders of transition metals of V and VI groups with a metal bond // Material working by pressure. —
2017. — Ne 2 (45).

In this paper, the sealing of closed hard molds in three six-component powder systems and the form of mix-
tures carbide powders (VC, Mo,C, NbC and TiC) and metals (Ni and Cr), which were used as a binder, were investigat-
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ed. The amount of carbide component in blends varied from 84.04 to 93.69 volume. %. It was established when densi-
fying to a pressure of 800 MPa, the relative density of all samples does not exceed 0.6.The dependences of Igp on Igp at
all stages of each compaction warehouses with high reliability (0,99) are approximated by linear dependencies. Parame-
ter n at the first stage of the seal is approximately 0.8, in the second — 0.3, and the third one — 0,2. The change in the
sealing parameter n from the amount of the binding in the first stage of consolidation does not exceed 2,7 %, the second —
5 %, and the third — 10 %.

Keywords: compressibility, powders, mixtures, transition metal carbides, metal bonds.

Rudenko N. A., Kotkova V. V. Microstructure of porous materials produced with pore-former // Mate-
rial working by pressure. — 2017. — Ne 2 (45).

The compaction curves for iron-bicarbonate mixtures ammonium with pore - former volume content 20, 40
and 60 % are presented. At the same pressure the highest density for samples containing 60% ammonium bicarbonate is
achieved. The influence of compaction pressure and mixture composition on the microstructure of porous samples is
provided. Ammonium bicarbonate completely removed from the samples during sintering. After sintering the relative
porosity of the samples decreases insufficient, because porosity is determined by large pores formed after pore-former
removal. With increase of pore-former content in the mixture the porosity of sintered products increases and with in-
crease of compaction pressure their porosity slightly decreases. The sample structure consists of several phases. The
dark areas correspond to the pores formed after pore-former remove. Light areas form the majority and represent sin-
tered iron particles. The pores formed as a result of removing pore formers in the form and size approximately corre-
spond to the particles of pore-former.

Keywords: porous materials, compaction, porosity, pore-former, microstructure.

Zubko Yu. Yu., Frolov Ya. V., Bobukh A. S. The MNRKUP influence on microstructure AD0 // Material
working by pressure. —2017. — Ne 2 (45).

In this paper, we present the results of a study about the effect of MNECAE on the grain structure of alumi-
num AA1100 grade. As samples in the study were used cast cylinders with a diameter of 42 mm which, after heating to
500 °C, were pressed in a tool for the MNECAE. In the course of the research, the average grain size was calculated
according to the random secants method. Analyzing the initial structure of cast aluminum it is showed the latter crystal-
lized according to the classical scheme with the formation of small grains near the walls of the mold, larger grains in the
middle of the sample, and the most colonies of large grains in the middle. Analyzing the deformed structure made it
possible to accurately determine the position of the "cut" zone, the zone with undeformed grains at the beginning of the
ray, and the character of the arrangement and orientation of the grains during the deformation. In addition, it has been
established, thanks to the colonies of recrystallized grains, that the rate of flow in the metal layers is not constant and
varies with the course of the process.

Keywords: deformation, pressing, microstructure, grain size, aluminum, MNCAE.

Vyshinsky V. T., Rakhmanov S. R., Safonov L. A. Formation of long conical tubes by cold pilger process //
Material working by pressure. —2017. — Ne 2 (45).

Long-length tubular products of variable cross-section make it possible to achieve substantial savings in metal
when they are used as bearing elements of various metal structures or machine parts. In a number of cases, pipes of var-
iable cross-section ensure the achievement of a certain technical effect - for example, in pipelines with a variable flow
velocity of the medium along the length. The aim of the work is to analyze and generalize the foundations of the pro-
cess of manufacturing long conical tubes by cold pilger process, to identify the main regularities that make it possible to
create highly efficient equipment. Based on the developed models that describe the process, taking into account the in-
terrelation of the complex of technological parameters and the mechanical characteristics of the main equipment, de-
pendences were obtained for calculating the elements of the technology and adjusting the drive mechanisms of the cold
pipe rolling mills. A step-by-step synthesis technique of kinematic diagrams of drive mechanisms that meet specified
requirements and constraints is created.

Keywords: long-length tubular product of variable cross-section, cold rolling mill, mathematical model, drive
mechanism, kinematic diagrams synthesis, step-by-step synthesis technique.

Vasilev Ya. D., Zamogylny R. A., Shapoval E. Yu. Determination of parameters of the initial adjustment
of the working cavity during cold rolling of thin and especially thin strips // Material working by pressure. —
2017. — Ne 2 (45).

Proceeding from the peculiarities of the force interaction between the strip and the rolls, solutions are proposed
for determining the initial setting parameters of the working stands of strip mills during the cold rolling of thin and ex-
tremely thin strips. A graphical solution of the system of equations is presented for force interaction of the end sections
of working rolls in the rolling process. It is shown that the possibilities of the modern theory and technology of cold
rolling provide the necessary accuracy of forecasting the initial data for the calculation parameters of the initial setting
of working stands for cold rolling thin and extremely thin strips. This allows us to recommend the proposed solutions
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for practical use. It is shown that the only technological factor limiting the smallest thickness of the rolled strip is the

force acting on the pressure screws. It is concluded that the equation of the elastic line of the stand when rolling thin and

extremely thin strips can be used to determine the smallest thickness of the strip, which can be rolled at a particular mill.
Keywords: cold rolling, strip, elastic deformation, working stands, roll; force.

Krivtsova O. N., Kuzminova N. Yu., Vdovin S. V., Romanov R. Yu. Quality of galvanized rolled steel:
study and analysis of control characteristics / Material working by pressure. —2017. — Ne 2 (45).

The purpose of the research work is to study and analyze the quality of galvanized steel rolled products ob-
tained at LNGTS under the conditions of JSC ArcelorMittal Temirtau from steel of grade 08kp in terms of the set of
parameters: product geometry (thickness) and mechanical properties. Methods of conducted research are processing and
analysis of statistical data. The results of the research aimed at studying the quality of galvanized steel strips obtained
on the continuous hot galvanizing line of JSC "ArcelorMittal Temirtau" are presented.

A complete statistical analysis of the data obtained in the production is carried out. A statistical evaluation of
the quality indexes was made using the coefficient of validity. The sequence in the formation of the defects is deter-
mined by the significance of the quality indicators of the galvanized strips, which will allow the enterprise to optimize
the technological process to prevent violations of the requirements of GOST and ST. The scientific novelty of this work
is the use of ranking methods to identify the significance of quality indicators in the formation of the defects of galva-
nized steel of grade 08kp. Determination of the sequence of measured values of technological factors and quality indi-
cators allows us to determine the technological causes in violation of the requirements of the quality regulations for
galvanized rolled products in accordance with GOST 14918-80 and ST AO 37428679-05-2007.

Keywords: galvanized steel strips, continuous hot-dip galvanizing line, quality indicators, statistical quality
assessment, analysis of causes of defects.

Lezhnev S. N., Volokitina I. E., Volokitin A. V. Change of the copper wire structure in the process of de-
formation by "pressing-drawing' method // Material working by pressure. —2017. — Ne 2 (45).

On the basis of a comprehensive analysis of the existing schemes of plastic structure formation, and also taking
into account the promising directions of their development, a continuous combined "pressing-drawing" process is pro-
posed. It uses an equal-channel step matrix that makes it possible to obtain a wire with an ultrafine-grained structure of
the required dimensions and cross-sectional shape with an insignificant number of deformation cycles, and also it re-
moves restrictions on the length of the initial workpiece, and, therefore, allows you to get finished products up to sever-
al tens of meters. When introduced into production this method of deformation does not require significant economic
investment and can be implemented in industrial wire manufacturing enterprises, since it does not require the conver-
sion of existing drawing mills.

Keywords: wire, ultrafine-grained materials, pressing-drawing, microstructure, mechanical properties.

Razdobreev V. G., Palamar D. G., Tokmakov P. V. Forecasting of mechanical properties of reinforcing
bar and wire rod // Material working by pressure. —2017. — Ne 2 (45).

The mathematical models and computer programs developed in the Institute of Ferrous Metallurgy of the Na-
tional Academy of Sciences of Ukraine for predicting the stability of the quality indicators of reinforcing bars and rods
are supplemented with blocks that take into account the stochastic nature of the technological parameters of long prod-
ucts manufacture, which makes it possible to evaluate the patterns of design values distribution. Comparison of the cal-
culated and actual values of the received quality indicators allows us to make a conclusion about the reliability of fore-
casting of average values and fluctuations in the mechanical properties of reinforcing bars and wire rod. The proposed
approach and the results of the studies done make it possible to develop technical and technological solutions aimed at
increasing the stability of the quality indicators of rolled products.

Keywords: reinforcing bar, wire rod, stability of mechanical properties, mathematical model.

Haranich Y. Y., Frolov Y. V. Comprehensive analysis of metal-polymer sandwich composite manufac-
turing // Material working by pressure. — 2017. — Ne 2 (45).

Nowadays, metal-polymer composite materials can constitute significant competition in the domestic, automo-
tive and aerospace industries. This is due to the reduced specific weight of the material while saving the necessary me-
chanical properties, in particular: impact strength, fatigue strength. Such composites also absorb vibration well.In this
article, a review of existing studies in the field of obtaining of metal-polymeric composite materials by means of roll
bonding is given. The problems of the connection between metallic and polymeric materials are considered, mecha-
nisms of their clutching are given. The analysis of known processes for the production of flat metal-polymer composites
is carried out, the analysis of technological parameters affecting the strength of the joint between the layers of the com-
posite, as well as the existing problems of their production and operation, is carried out.

Keywords: metal-polymer laminate composite, rolling compound, clutching.
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Rakhmanov S. R. Optimization of calibration of tools parsing press of the tubepress line / Material
working by pressure. —2017. — Ne 2 (45).

The mathematical model of optimization of the form forming the technological tool for an insertion of pipe
preparation on a proshivny press of parsing installation is developed. It is established, we realize process of optimiza-
tion of a form of the forming mandrel within the chosen class admissible functionality of axial resistance, meeting con-
ditions of an insertion of pipe preparation. The solution of a multiple-factor variation task on a form of a working sur-
face of a mandrel of the minimum axial resistance executed in the form of an axisymmetric body of rotation for an in-
sertion of pipe preparations is provided. It is proved that realization of steady technological process of an insertion on a
proshivny press is possible only at certain configurations of the forming mandrels.

Keywords: pipe preparation, mandrel, parsing press, pipe, metal, axial resistance, functionality of axial re-
sistance, variation task, extremal.

Karnaukh S. G. Improvement of equipment for separation of long products into dimensional billets //
Material working by pressure. —2017. — Ne 2 (45).

On the basis of the analysis of the results of calculations using the mathematical model of the hydraulic press
during the separation of rolled products at the moment of instantaneous disappearance of the technological load, kine-
matic and power-force parameters of the separation of rolled steel from steel 45 are determined. It is concluded that the
amount of energy that is expended for applying the stress concentrator by shear the workpiece relative to the rest of the
rolled product is insufficient to apply an effective stress concentrator, which leads to a low quality of the separated
blanks. The design of a hydraulic press with an additional hydraulic impulse cylinder is proposed, which makes it pos-
sible to expand the technological capabilities of the equipment and improve the quality of the cut billets.

Keywords: separation, stress concentrator, knife, breaker, quality, strength, separation work, rolling, billet.

Chosta N. V., Zubkov V. S. Improvement of technical and economic indicators of equipment with
wedge-hinged mechanism for separation operations // Material working by pressure. — 2017. — Ne 2 (45).

On the basis of the analysis of theoretical studies on the implementation of various friction conditions on the
contact surfaces of the wedge-hinged mechanism with a concave wedge, it was established that the main factor affect-
ing the coefficient of efficiency of the mechanism is the coefficient of friction. Technically, the simpler way to increase
the efficiency of the wedge-hinged mechanism with a concave wedge is to replace the friction of sliding by frictional
rolling, which makes it possible to reach values of 0.97 ... 0.99. The addition of rolling bodies reduces the stiffness of
the system, but it still remains high enough compared to the traditional lever mechanism. The smaller the radius of the
roller, the higher the stiffness of the entire system.

Keywords: separation, wedge, hinge, slider, force, stiffness, friction, coefficient of efficiency, workpiece.



