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AHHOTAIIUAN

JlexkneB C. H., HaiizaoexoB A. b., [1anun E. A., Koiinos T. A., Ma3yp U. I1. PazpaéoTka u KoMOb0TEp-
HOe MO/JeTHPOBAHHE HOBOI CXeMBbI PeaIM3alii COBMEIIEHHOT0 MPOIecca «MPOKATKA-PABHOKAHAIbHOE YIJI0BOE
npeccoBanHue» // OopadoTka MmaTepuaJoB AaBjeHueM. — 2016. — Ne 2 (43).

B crathe myTeM KOMIBIOTEPHOTO MOAEIHMPOBAHUS OBUIO NPOBEAEHO HCCIIEAOBaHUE HOBOW MOIU(HKAIMN
COBMEIIIEHHOTO  TIpollecca  «IPOKATKA-NPECCOBAHUE»,  OTIMYMTENFHOH  OCOOEHHOCTBIO  KOTOPOH  SIBISIETCS
WCIOJH30BAHNE BEPTHKANBHBIX BAJIKOB Ha BBEIXOIE W3 MATpUIBl. BBUIO TMPOBEACHO W3YyYEHHE HANpSKEHHO-
ne(pOpMHUPOBAHHOTO COCTOSIHHSA, (DOPMOM3MEHEHHs 3aTOTOBKH H JBOJIONWU MHUKPOCTPYKTYpHL. B pesymbrare OBLIO
YCTaHOBIICHO, YTO HCIIOJH30BAHHWE BEPTHKANBHBIX BAIKOB HAa BBIXOIC W3 PABHOKAHANBHOW CTYNEHYATOH MaTpPHIIBI
HMMEEeT CIIEAYIONINEe PEeUMyIIecTBa: MPOopadoTKa 3aTOTOBKH HIET 0ojiee PaBHOMEPHO IO BCEMY CEYEHHIO; B LIEJIOM, 32
CUeT M3MEHEHHs HANpaBJCHHUsI O0XKaThsl MPU MPOKATKE B BEPTUKAIBHBIX BaJKax Je(OPMHUPOBAHUE MPOUCXOAUT MPHU
3HAYUTEIHHO MEHBIINX 3HAYCHUSAX BBITSDKKH, YTO BJIEUeT 3a cOOOM HE3HAUMTENbHOE M3MEHEHHE HCXOAHBIX Pa3MepoB
3arOTOBKHM; MCXOJHBIA pa3Mep 3epHa U3MeJbyaeTcsl 0oJiee MHTEHCUBHO KaK Ha IMOBEPXHOCTH, TaK U B LIEHTPaJIbHOU
30HE, a TaKKe Oojiee paBHOMEPHO.

KnaioueBble cioBa: npoKaTKa-PECCOBAHME, COBMEIICHHBIH IPOLECC, MOJAEINPOBAHUE, HAIPSHKEHHO-
ne(opMUpOBaHHOE COCTOSIHUE, BEPTHKAIBHBIC BAJIKH.

Ko6ankos f. I'., I'paues U. A., Unkorta S1. M., Camorasigos A. /I. KoBka KpynHbIX CJIMTKOB ¢ IPUMeHe-
HHEeM oNepanuMu OCaJKM NpPoQUIMPOBAHHON 3aroToBku // OOpaboTrka MaTepuajoB JaBjaeHnem.— 2016. -
Ne 2 (43).

Y cTaHOBIIEHO, YTO TPEABAPUTEIHHOE TTPOPHUIMPOBAHNE 3aTOTOBKH IIEPE]l OCAIKON, O3BOJISET ITOBBICUTD YpO-
BEHb JePOpMAIMOHHOH MpopaboTku ciuTka. Kpome Toro, BO3MOXKHO TOOUTHCS CHYKEHUS HEPaBHOMEPHOCTH pacipe-
Jenenusi neopMaliuii B 00beMe 3aroToBKH. PaccMOTPEHO HECKOJIbKO BAPHAHTOB NPOMUIUPOBAHUSI 3arOTOBKHU: MPOhH-
JIMPOBaHKE IJIOCKMMHU OOMKaMM Ha KBaJIpaTHOE M NPSIMOYTOJIbHOE MoliepeuHoe ceueHue. [Ipuuem npsmoyronbHoe ce-
YeHHEe C pa3liniHbIM cooTHolIeHreM ctopon: 0,5 u 0,75. YcraHoBneHo, yTo HanOoee paloHaIbHONW cXxeMol npodu-
JIMPOBAHUA 3arOTOBKU MEPECT OcaZlKOﬁ IUIOCKMMU IIJIMTaMH, U3 pacCMaTpUBACMbIX, SABJIACTCA HpO(l)HJ'lMpOBaHI/Ie 3aro-
TOBKH Ha IPSIMOYTOJIEHOE CEYEHHE C COOTHOIIEHHEM CTOPOH, paBHbIM 0,75.

KnaioueBbie cii0Ba: KOBKa, CINTOK, NTPOQMINPOBAHIE, OCAJIKA, MOJICITUPOBAHNE, METOJ] KOHEYHBIX HJIEMEHTOB,
nedopmanus.

Kyauk T. A., Kyauk A. H., Kyiuk H. A. MaremaTnyeckoe MoJae/JJMPOBAHME HECTALMOHAPHBIX TeMIlepa-
TYPHBIX PeKHMOB HarpeBa BaJIKOB CTAHOB TelJIoii mpokaTku // O6padoTka MaTepuaJioB gaBjeHnueMm. — 2016. —
Ne 2 (43).

ITpu nedopMupoBaHNM HEKOTOPHIX CTaJIed M CIUIABOB HEOOXOAMMO HE JIONMYCTHTH COBIAACHHS TEMIIEpa-
Typbl 1epOpMHUPOBaHMSI C TEMIEPATYpOH CHMKEHHS IUIACTUYHOCTH. B Takmx ciydasx HeoOXOJuMO 0OecreunuTh
CTaOMJIBHBIN TeMITEpaTypHBIN peXXHUM HarpeBa odara aedopmanun. Ha ocHOBaHMM peleHus yclioBusi OajlaHca 3Hepre-
THYECKHUX 3aTpaT pa3padoTaHa METOAMKA ONpENeNICHUS BPEMEHM BBIXOJAa Ha CTALMOHAPHBIA PEXUM PAaOOTHI CTaHOB
TEIJION NMPOKATKU C MCHOJIb30BaHWEM BHYTPEHHETO MCTOYHMKA HarpeBa padoumx BaykoB. OmpenerncHbl BO3MOXHBIE
pELICHUs CHIKCHUS] BPEMEHH BBIXO/1a IPOKATHOTO CTAHA HAa YCTAHOBUBIIUIICA TEMIIEPATYPHBIA PEXUM.

KnaroueBble cioBa: Teruias MpoKaTka, MaTeMaTHYECKOE MOJEIMPOBAHHE, YHEPreTHUECKUi OajlaHC, BaJIOK,
BHYTPEHHUI HarpeB, HECTALIMOHAPHBII TEMIIEPATYPHBIN PEXKUM.

ys3sbips P. I'., CaBeno /1. B., Juxasi JI. . YcTaHOB/IeHHe aHATUTHYECKUX 3aBUCUMOCTEN ISl pacuera
MepHIHOHAIBHBIX BHYTPEHHUX YCHJIMI NP NpoduanpoBaHun 00004ek Bpamenns // O0padoTka MaTepnajioB
napjaenuem. —2016. — Ne 2 (43).

YnpasneHnue 1moyieM HanpspkeHuid u aedopMaliuii B mporeccax JIMCTOBOM IITAMIOBKU U POMUIMPOBAHHUS ITy-
TEM M3MEHEHHUsS! IPAaHUYHBIX YCJIOBHU SBISIETCS AOCTATOYHO 3((GEKTHBHBIM U MPOCTHIM CIOCOOOM HHTEHCH(UKAIMU
STHX MPOIECCOB M MOIYYEHHUS KaUeCTBEHHBIX AeTaiei. [Ipu mpou3BoacTBe 0001p€B KOJIEC TPAHCIIOPTHBIX CPEICTB Me-
TOAaMU paauaJIbHO-PpOTAIIMOHHOI'O HpO(l)l/IJ'lI/lpOBaHI/lﬂ JJI4 YMEHbUICHUS BEJIMYMHBI OIMMACHBIX MEPUANOHAJIBLHBIX HAIIps-
JKEHUH UCIIOJIB3YIOT B OCHOBHOM BMECTO LIMJIMHPUYECKON 3ar0TOBKM KOHMYECKHH 0Ty pabdpuKar, uTo sBISETCS BapH-
anuel rpaHu4HblX ycioBud. Ho 3aBUCHMOCTEN, KOTOPbIE aJ€KBATHO YYUTBHIBAIM MU3MEHEHHME IIOJIS HANPSIKEHUNM IIPU
TUTACTHYECKON AeopManuy pa3InuHbIX 1Mo (hopMe 3aroTOBOK IMpH mpodriinpoBaHny 000712, He CyliecTByeT. B pabote
MOJy4E€HO aHAIMTHYECKOE BBIpRKEHHE Ul pacueTa IoJisl HalpsDKeHWH Ha pajuyce 3akpyriieHus mnpoduias obona B
npouecce GOPMONU3MEHEHHS M NIOKa3aHO BIIMSHUE T'€OMETPHUYECKUX T'PAaHUYHBIX YCIIOBHH Ha BEIWYMHY M pacrperese-
HUE MEPUIUOHAIBGHBIX HATIPSKCHHUH.

KiroueBble cjIoBa: 3aroToBKa, IDIaCTHIECKas AedopManys, IpoQuiInpoBaHne, IITaMIIOBKa, 00011, paanyc.
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Po3oB 10. I'. Bausinue «kpaeBoro 3¢gdexra» Ha orpaHuveHue aedopmManuu B COBMEIIEHHOM Npolecce
00:kMMAa-pa3iauu TPYOHBIX 3ar0TOBOK MO YCJOBUIO 00pa30BaHus KOJbIEBBIX CKJIAAOK / O0padoTka MaTepua-
JioB naBJjieHueM. — 2016. — Ne 2 (43).

B pabote paccMOTpeHO BIHMSHHE Ha MPOIECChI 1e(hOPMHUPOBAHUS TPYOHO!H 3arOTOBKU B OIEpAIUsIX 00XKHMA,
pa3zavu ¥ UX COBMEIICHUH, TaK HA3bIBAEMOT0, «KpaeBoro 3(h(dekray, 3aKII0YaroIerocs B ISHCTBAM Ha ovar aedopMa-
MU CHJI © MOMEHTOB, BOSHHKAOIINX B KPAeBhIX CEUCHUSIX e(hOPMHUPYEMO 3aTOTOBKH, T.€. B CCUCHHUAX, TPAHUIAIIIIX
C y4aCTKaMM, Harpy’>XCHHbIMA BHCIIHUMH CUJIaMU B PE3YJIbTAaTC KOHTaKTa C MHCTPYMEHTOM, pa60'-lI/IM CTOJIOM IIpeccCa u
T.1. B pe3ynpTare aHanmsa, onpeaenacHbl PacCTOSHUS OT KPaeBOTrO CEYCHUS JO0 OMACHOTO CEUYCHUS TPYOHOW 3arOTOBKU
10 yCJIOBHIO OOpa30OBaHMS KOJBIICBBIX CKIAIOK B ONepanuix OOXuMma W pa3navd. [IpoBeIeHHBIH aHAIH3 MO3BOJSET
CKOPPEKTHPOBATh M3BECTHBIE (DOPMYIIBI I OMpEAETICHUS KPUTHYECKOT0 MEPUIHMOHATBFHOTO HampshKeHus (1o ycio-
BUIO 00pa30BaHMs KOJIBLIEBOW CKJIA/IKK) B OIEpaIisiX 00KuMa U pa3nadn. [[puBeieHbI pe3ysIbTaThl ONBITHOM MPOBEPKH,
KOTOPBIC MMOATBEP.IUIN JTJOCTOBEPHOCTh MPOBEJCHHBIX HCCICIOBAHUH.

KuaroueBsie ciioBa: 00XuM, pa3nava, TpyOHas 3arOTOBKA, IOTEPST yCTOMYMBOCTH, KOJIBIEBAsI CKIIAIKA.

Kaccos B. JI., I'pu6kos J. I1., I'pudkoBa C. H., bepexnas E. B. KoneuHo-3jieMeHTHOe MOjeTUpPOBaHUe
BHE/IPeHHsl TBepAbIX YacTHIl B 000/104YKYy NMPH NMPOKATKe MOPOIIKOBBIX JIeHT // O0padoTka MaTepuaJioB AaBJjie-
HueM. — 2016. — Ne 2 (43).

B craTtbe npoBenieH aHaNIM3 3aBUCUMOCTH [IIyOWHBI BHEIPEHHS TBEPABIX YACTHIL CEPIEUHNKA Pa3IMyHON (HOPMBI
B 000JIOYKY TTOPOIIKOBOM JIEHTBI OT BEJIMYMHBI CPETHETO JIaBJICHUS MPH MpOKaTKe. 3a/1aua penranach METOJ0M KOHEUHbIX
anmemMeHTOB B cucteme Abaqus CAE. B pe3ymnpraTe YncIieHHOW peann3aliiii MOIyIeHBI pacdeTHBIC 3aBICUMOCTHU TITYOUHBI
BHEZIPESHHS YaCTHII Pa3IM4HOM (OPMBI OT BEJIMUMHBI CPETHETO JaBJIeHHs IIPH NPOKATKE MOPOIIKOBOH JieHThI. BbIIo onpe-
JIEJIEHO, YTO BEPOSTHOCTHh HApYIICHUS LIEJIOCTHOCTH OOOJIOYKHM BBIIIE MpU OoJiee BHICOKHMX JIABJIEHHSAX Ha IOBEPXHOCTH
000JIOYKH, W TIPH yMEHBIICHUH yIiia 00pa3ylomieil KIMHOBOH MMOBEPXHOCTH TBEPIOH YacTHIEL Pe3yibTaTel KOHEYHO-
3IIEMEHTHOTO MOJICTUPOBAHMS OBUI COIOCTABIIEHBI C IMOMYyYSHHBIMH aBTOPaMH paHee Ha OCHOBE METOZa MOJel JMHHUN
ckoJibkeHus. O0a MeTo/1a COMOCTABUMBI JIMIIIb Ha TJIyOWHE BHEIPEHUsI YaCTHIIbI PABHOM JUAMAa30Hy pa3pyIIeHHs 000104-
ku. Ha MeHpIINX riryOMHax BHEIPEHMS METOJ IOJIeH JIMHUHM CKOJBXKEHHMS JIaeT 3aBBIIICHHBIC PE3YJIbTAThl C MOTPEIIHO-
ctbio 10 50%. [IpeHeOperkeHrne ynpoyHeHHEM MaTepHrajia 000JIOUKH TakKe BEJeT K 3aBBIIICHAIO Pe3yIbTaTOB.

KiarwueBple ciioBa: TMOpoUIKOBasd JICHTA, l'[OpOL[IKOB]:-lﬁ CCPACYHHUK, METOA KOHCYHBLIX 3JICMCHTOB, Fﬂy6I/IHa
BHEJIPEHUSI YaCTHLIBI, IEJIOCTHOCTH 000JIOYKH, IPOKATKA ITOPOIIKOB.

Kapnayx C.TI'., Kapnayx JI. C., Taposuk H. I'., Yocta H. B. Moaennposanue mpouneccoB pasjejeHHUs
COpPTOBOTIO MPOKATA HA MepPHBIe 3aroToBKH // O0padoTka MaTepuajioB AaBjeHueM. — 2016. — Ne 2 (43).

B Hacrosmee Bpems, M3 BceX Hporpamm, mnpeicraBieHHbIX B YkpauHe, DEFORM-3D mnpencrasnser
HauOOJIbIINE BOZMOXKHOCTH 110 MOJICITMPOBAHHIO 3HAUYUTEIBHBIX IUIACTHYECKUX Ae(OpMai M pa3pyLICHHUs] TBEPABIX
ten. [Ilpumenenne DEFORM-3D no3BoisieT ¢ BEICOKOH JJOCTOBEPHOCTHIO MOJIEITUPOBATH MPOLIECCH Pa3/IeIeHUs COPTO-
BOTO IPOKaTa OTPE3KOIl CABUIOM. AHANN3 Pe3ylbTaTOB MOJEIUPOBAHUS MPOLIECCa OTPE3KU COPTOBOIO MPOKATa CABH-
TOM TIOKa3bIBAET, YTO PACXOKACHUE PACUETHBIX 3HAUYCHNI MaKCUMAaJIbHOW CHIIBI OTPE3KH C 3KCIICPUMEHTAIBHBIMH J1aH-
HBIMH HaxoOuTcs B Auana3zone 4...14%. IIpu 3ToM U1 HOBBIIICHHUS TOCTOBEPHOCTH MOJEIUPOBAHMS Pa3pyLIICHUS Ma-
TCPUAJIOB B CJIOXKHBIX HEMOHOTOHHBIX IPOLECCAX, HAITPUMEDP, ITPU XOHOﬂHOﬁ JIOMKC I/I3FM6OM, HCO6XOZ[I/IMO JOIIOJTHUTh
cucremy DEFORM-3D noanporpamMMoii, HO3BOJISIOIIEH peaan30BaTh KPUTEPUIl pa3pyLIeHUs], YUUTHIBAIOIINN 0COOCH-
HOCTH JaHHOTO IpoIecca.

KoaioueBsbie ciioBa: paszeneHue, oTpe3Ka CIABUTOM, JJOMKa U3rHOOM, Cuila pa3JielieHHs, COPTOBOH MpOKaT, 3a-
TOTOBKA, JOCTOBEPHOCTb.

Pynenxo H. A. MoaeaupoBanue npomecca npeccoBaHusi NOPOMIKOBLIX u3esnii / O6padoTrka MmaTepua-
J0B naBjaeHueM. — 2016. — Ne 2 (43).

B crarse moka3aHo, 4To KOHEUHOIEMEHTHBIH nporpammubiil kommiekc DEFORM-3D no3Bosser npoBOoIUTh
MOJIETUIPOBAHHE MTPECCOBAHNS MOPOIIKOBBIX MaTepUalioB 0€3 MPOBEICHUS CIOXKHBIX 3KCIIEPUMEHTOB IO KaTHOpPOBKE
pacyeTHON MOJIeNIM IIOPUCTOro Marepuaia. Pa3paboTaH HOBBII SKCIIEPUMEHTAILHO-aHATUTHYECKHA METOJT AJIsl OTIpeie-
JICHUS! KPUBOH YIPOYHEHHS MaTepHaia OCHOBBI IIOPOIIKOB ITPH UX NPECCOBAaHMU. MeTOoa OCHOBaH Ha 0OpaTHOM MoOJie-
JMPOBAaHWN KPUBOHM YIDIOTHEHHS MOPOIIKA B MaTPHIE 110 METOLYy KOHEYHBIX 3JIeMeHTOB. OmnpenesieHa KpuBasi ynpod-
HEHHUS1 MaTepuaa OCHOBBI MOPOIIKA JKeNe3a, a TAK)Ke BUPTyallbHasl KPUBasl yIPOYHEHMSI CMECH TTOPOIIKA JKeJe3a U Mo-
poika Oukapoonara ammoHus cocraBa 40/60 mo oobemy. KprBas ynpouHeHHs1 MaTepraia OCHOBBI ITOPOIIIKA JKeIe3a
OTJINYAETCS OT KPUBOH YINIPOYHEHUSI MAIOYTIIEPOANCTOM CTaIH OJIM3KOr0 XMMUYECKOTO COCTaBa.

KnioueBble c10Ba: MOPOIIKH, MOJICITUPOBAHKE, KPUBAs YIIPOUYHEHH, TOPOOOpa30BaTeb, IPECCOBAHHE.

3asiropes B. H., Mapkos O. E., Kocuios M. C., Puzak II. 1. Biusinue yriia kJMHoBbIX 60iikoB 160° Ha
cXeMy HAaNpSI’KEHHOI0 COCTOSIHMS NMOKOBKH B mpouecce NpoTsizkkM // O0padoTka MAaTepHATIOB JaBJICHHEM. —
2016. — Ne 2 (43).

B cratbe crenan 0030p CyHMIESCTBYIOIIMX CIIOCOOOB MOBBIMICHUS KAYECTBA KPYITHBIX MOKOBOK, UCKITFOUYAIOIINX
MPUMEHEHHE YHEPTOCMKOM OIEPAIlUU OCAJKH. Y CTAHOBIICHO, YTO 00ECIICUUTh IIPOPAOOTKY OCEBOW 30HHBI 0€3 HCIOIb30-
BaHUS OCAJKH MOJKHO, TIPUMEHUB OOMKHU CIOXHOH (POpMBI, 2 IMEHHO BBIMYKIBIX KIMHOBEIX 00#KOB. PaccMoTpeHo
BJIMSTHUE YTJIa KIMHOBBIX BBITYKIIBIX 001KOB 160° Ha cXeMy HalpsDKEHHOI'O COCTOSIHUS TIOKOBKH ITPH CTETIEHAX Jedop-
mauuu 15% u 25%. J1ns BBIOJIHEHUS! TEOPETUYECKUX PACUETOB MPHUMEHSUICS METOJ KOHEUYHBIX AJIEMEHTOB MOCpPE.-
CTBOM HCITONIE30BaHUS IPOrpaMMHOTro KoMiuiekca Deform. B pesynmbraTte pacdeToB ycTaHOBICHO, YTO MAaKCHMAIbHBIE
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CKMMAIOIINE HANpPsDKEHUS] B OCEBOW 30HE NPH OKOHYATEIHbHOW MPOTHKKE 00ECIEUMBACT YIOJl BOTHYTOCTH YETBIPEXITY-
4eBoif 3aroToBku 160° ¢ riryGuHOM BorHyTOCTH TpaHer 15% c ykmankoi «mrammMspy. Ilpu stom ms yrna B 160° otcyT-
CTBYET BBICOKas HEPaBHOMEPHOCTH paclpeneieHus IedopMaluy IO CEYEHHIO H3-3a NMPUCYTCTBHS 3aCTOHHBIX 30H B
nepuepUHHON YaCTH MOKOBKH.

KaioueBsbie cioBa: oceBoii neeKT, AeHIPUTHAS CTPYKTypa, 0Ca/IKa, 30Ha 3aTpyAEeHHOH nedopmanny, Kiu-
HOBOH 0O€K, YeThIpeXJIyueBasi 3aroTOBKa, COKUMAIOILEee HAPsDKEHHE, 00KaTHe.

Anuesa JI. 1. HepaBHoMepHOCTh 1e()OPMHPOBAHHOIO COCTOSIHUSI 3ar0OTOBOK NMPH XOJI0HOM BbIABJIH-
BaHuM // O0padoTka MmaTepuaJioB AaBjeHueM. — 2016. — Ne 2 (43).

Meronamu JEIHUTENbHBIX CETOK M BEPXHEHW OLEHKH yCTaHOBJIEHBI XapakTep Ae(hOPMHPOBAHHOTO COCTOSHUS
JIETAJIM B MIPOLIECCaX MONEPEYHOro 1 KOMOMHUPOBAHHOTO BBIAABIMBaHMS. JIeTalbHO pacCMOTpPEH MPOLECC PaHaIbHOIO
BBIJIaBIIMBaHUs BHyTpeHHero (uraHna. [loka3zaHa pacueToM HaKOIJIEHHOH cTerneHH Jie)opMaliy Ha OCHOBE Pa3phIBHBIX
moneil CKOpPOCTe BO3MOXKHOCTh CHIDKCHHS HEpaBHOMEPHOCTH jaedopMammii 3a C4eT B3aWUMHON KOMIICHCAIHU
HepaBHOMepHOCTeﬂ npyu UX COYCTaHHMU WM JOIIOJIHCHUH. I[aHa OLICHKAa BJIIMAHWUIKO KUHEMATWUKU BblJAaBJIMBAHUA Ha
nedopmupoBanHoe cocrosiHue neTaneil. I1pemioskeHbl criocod0bl KOMOMHUPOBAHHOTO JIe)OPMUPOBAHUS JUTS CHIDKCHHUS
HEPaBHOMEPHOCTH AeGopMaIiii U yCTpaHEHHS BO3MOXHBIX Ae(PEKTOB U pa3pymeHU Ipr GopMooOpa3oBaHUH AeTaneh
¥ HHTCHCH(HUKAIMK MPopadoTKu MeTaia. K aTuM crmocodam OTHOCSATCS BbIIABIMBAHUE ¢ KOMOMHMPOBAHHOW MMOmavei
MeETaJlZla B IIOJIOCThb HO]IBH)KHOﬁ MaTpulibl, KOTOPOEC IO3BOJIACT YHNPaBJIATL TCUCHUCM U PACIOJOXKCHHUEM 30HBI C
HaunboJsiee NHTEHCHBHBIM YIIPOYHEHHEM Ha 33/IaHHOM BBICOTE ovara JeOopMaliy; BbIIABIUBAHUE JOIOJHEHHOE ITPEea-
BapUTEIHHON MM TOCIEeIyoNIel BeICaIKON (IaHIa U cIioco0 M3TOTOBIICHUS JIeTalel THIA BTYJIOK KOMOMHUPOBAHUEM
CKBO3HOMW IPOIIMBKU M HOCJIEAYIOLIETO MPSIMOTO BBIJABINBAHHS Ha ONIPABKE.

KnaioueBsbie cioBa: BolgaBiInBaHue, 1e(h)OPMUPOBAHHOE COCTOSHHE, CTENEHb AedopManny, HepaBHOMEPHOCTh
nedopManuu, pa3pymeHne geTane, crrocoObl KOMOMHHPOBAHHOTO N1e(OPMHUPOBAHUSI.

Kamoxubrii A. B., AnueBa JI. ., Taraun JI. B. CuioBble pe:XuMbI H3BJI€YeHUSI MyaHCOHOB W3 JAeTaJiei
1ocJie X0J10/IHOr0 00PaTHOI0 BBIAABJIMBAHNUS U NMPSIMOI0 BbIAABIMBAaHUA ¢ pazgaveii / O0paboTka MaTepuanoB
napjenuem. —2016. — Ne 2 (43).

ITpuBeneHsl pe3ynbTaThl aHAIM3a METOJOM KOHEYHBIX IEMEHTOB XOJOIHOTO OOPAaTHOrO BBIJABIMBAHUS U
MPSIMOTO BBLIABIMBAHUS C pa3fadeld KOHUYECKUM IyaHCOHOM IMOJIBIX M3JEJIUN U3 HU3Koyriepoaucroi cranu. Ipu xo-
ngoxgHOM (pOpMOOOPA30BAHUM YUTEHBI yIpyrue aAedopMalii ¥ BOSHUKHOBCHHE TEMIIEPaTyphl B cAe(hOPMHPOBAHHOM
MeTajule. PacueTHBIM IyTeM MoJydeHbl KOHEYHble (OpMBI M pasMepsl unenuii. OnpeneneHsl 3aBUCUMOCTH YCHIIUS
BbIJaBJIMBAHUA OT NEPEMCIICHUA MHCTPYMCHTA U paClIp€ACJICHUA YACIbHBIX yCI/lJ'II/lﬁ Ha )le(l)Ole/Iple]_HeM HHCTPYMCH-
te. Jist 0OpaTHOTO BBIIABIMBAHKS yCTAHOBIICHBI YCHIINS U3BJICUEHNUS ITyaHCOHA U3 3arOTOBKH M 3arOTOBKY M3 MaTPHIIBI
TI0CIIe BBIAABIMBAHMS. Takke OnpeesieHo YCHIIHE U1l BAapHaHTa BBITAIKUBAHMS U3 MAaTPHUIIBI ITyaHCOHA BMECTE C 3aro-
TOBKOH. COBMECTHOE BBHITAJIKUBAHNE [TyaHCOHA C 3aTOTOBKOM MPUBOJMT K MCKJIFOYEHHIO BO3HUKHOBEHHUS PACTSATUBAIO-
LIUX HANpPsDKEHUH B IIYaHCOHE M MOBBIIEHUIO X CTOMKOCTH. J[s MPsIMOTO BBIAABIMBAHMS C pa3jadeil yCTaHOBIICHBI
BapHaHTHI U3BJICUCHUS CIIe()OPMUPOBAHHON 3ar0TOBKM N3 MaTPHIBI U MyaHCOHA mocie popmoobpasoBanus. Pe3ynbra-
TBI MCCIICAOBAHUI JOMONHAIOT CYLIECTBYIOIIUE JAHHBIC IS MPOCKTUPOBAHMUS IITAMIIOBON OCHACTKH, PAacUCTOB ITyaH-
COHOB Ha MPOYHOCTH, BEIOOPA MPECCOBOTO 00OPYIOBAHUS M YTOUHSIOT TPEOOBAHUS K CMa3KaM IS BbIIABIMBAHUS.

KnaioueBsbie ci1oBa: xoyioqHoe 00paTHOE M NPSIMOE BBIAABIMBAHHE, KOHWYECKUH ITyaHCOH, MOJIbIE M3IEIus,
METO/ KOHEYHBIX 3JIEMEHTOB, yCHins Ae()OPMHPOBAHUS, YACIbHBIC YCHIINS, KOHEUHbIE (DOPMBI M pa3Mepbl M3,
YCUIINS U3BJICUCHNUS ITyaHCOHA, YCHIIHS BBITAIKUBAHUS, PACIIPEICIICHUE TEMIIEPATYPBHI.

Anapees A. K., I'puaun A. 10., HIumankwuii /1. B., ITanomkun H. E., lanep M., ®poaos 5. B. Kpure-
pHH VIS OLICHKH CBOICTB MeTa/UIM4ecKHX TPy0 B momepe4yHoM cedeHuH // O0padoTka MaTepHaloB NaBJICHH-
eM. —2016. — Ne 2 (43).

Paccmotrpensl TpeOoBaHUS CTaHIApTOB, KOTOPHIE PETJIAMEHTHPYIOT TEXHHYECKHE YCIJIOBHUS IOCTAaBKH TPYO,
CHOCOOBI MEXaHWYECKHUX HCTIBITAHUN M OCOOEHHOCTH MEXaHWYECKHX CBOWCTB OCCIIOBHBIX M CBapHBIX TpyO, IpeaHa-
3HAYeHHBIX I paboThl moxa aaBieHueM. [IpruBeneHbI crocoObl OIEHKH WX MEXaHWYECKHX CBOICTB B IONEPEYHOM
HarnpasiieHnH, popmMa 00pa3oB M HHCTPYMEHT JJIsl IPOBEACHHS MCIBITAHUH. Y CTaHOBJICHO 3HAUYUTEIBHOE BIMSHHUE HA
MOTyJaeMble Pe3yJIbTaThl MEXaHUIECKUX UCTBITAHUN OT (POPMBI HHCTPYMEHTA U HCIBITYEMOTO 00pasa, HaHECEHHOTO
Ha HEM KOHIIEHTpATOpa HAPSDKEHUH, a TaKKe TMO3UITHOHUPOBAHHUE TIOCIETHETO B MOMEHT IIPOBEICHUS HCITBITAaHHM.

KiroueBble cjioBa: MEXaHWMYCCKHE UCIIBITAHUS, KOJIBIIEBOM 00pasell, CBOWCTBA, TpyOa, YCTPOWCTBO, KOHIICH-
Tparop.

Jdparooeuxuii B. B., Illanoaa A. A., [lyka A. A. Ucnosib30BaHNe TEXHOJIOTUH UMIYJIbCHON MeTaJ1/1000-
PadoTKH NMpH MPON3BOACTBE IJIEMEHTOB Jierkoil 6poHe3amuThl // O0padoTka MaTepuaioB 1aBaeHueM. — 2016. —
Ne 2 (43).

VIMnyipCHBIE METOBI METAITIO00Pa0OTKH YIPOUYHEHHEM, CBAPKOI B3PBIBOM, B3PBIBHBIM U 3JIEKTPOB3PHIBHBIM
JICTUPOBAHUCM, YIIPOYHCHUEM MHOT'OCJIOMHOM CTCHKHU, B3PBIBHBIM H J3JICKTPOIUAPABINYECCKHUM KOMIIAKTUPOBAHUEM
HaxXoJAIT NIMPOKOE IIPUMEHEHHUE ITPU IPOU3BOJICTBE CPEJICTB Jerkol OpoHe3amuTsl. [Ipon3BenéH aHann3 COBPEMEHHOTO
COCTOSIHUS TIpoOJIeM, CBA3aHHBIX ¢ 00ECIeUYeHHEM TEXHOJOTHH ITPOU3BOJCTBA CPEACTB JIETKOW OpOHE3aIUTHI: HEBO3-
MOJKHOCTBIO 3aIIUTHI OT XOJIOMHOTO OPYXKHS; OTCYTCTBHEM TEXHOJIOTHH CEPHIHOTO IPOU3BOACTBA OMMETAILIHYECKON
OpOHU C BHEIIIHUM BBICOKOTBEpbIM citoeM 55...60 HRC u ThuTbHOU BS3KHM Cli0eM; 00ECIICYCHHE OCTATOYHOM MPOYHO-
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CTH KepaMHYECKOH OPOHH, TO €CTh CIIOCOOHOCTH COXPaHSTh )KUBYUECTh IPH IOIaaHNH HECKOJIBKHX ITyJIb; OIpeaese-
HHE ONTHMAaJBHOTO COOTHOIICHHUS TOJIHHBI CIIOSB Tl OuMeTaiundeckoi OpoHu. Llenbro paboThl SBiISETCS OUCK pe-
3epPBOB COBEPLICHCTBOBAHMUS TPaJULMOHHBIX TEXHOJIOTHH, 00eceuynBaomux OpoHeMaTepraibl CBOMCTBAMH, HE yCTY-
narouue HaHoMarepuanam. PerieHre nocTaBieHHo 3ajauk OCYILECTBICHO MYTEM UCIIOJIb30BaHHS UMITYJILCHBIX METO-
JIOB METAJUI000OPAOOTKH MyTEM CBApPKH B3PHIBOM.

KuaroueBbie ciioBa: nerkas OpoHs, OnMerayuindeckas OpoHs, Kepamideckas OpoHs, HAaHOMaTePHAaJIbL.

leBuyk E. ., CuBak P. H., CyxopykoB C. . OneHka Hcnoab30BAaHHOIO pecypca MIACTUYHOCTH Me-
TaJJla NPU POTALMOHHON BBITSIKKE KOHMYECKHX 3arotoBok // O0paGoTka maTepuaJioB AaBjeHueM. — 2016. —
Ne 2 (43).

Lenpto jaHHON pabOTHI SBISIETCSI UCCIIEOBAaHNE BIMSHUS HANPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSHUS U 3a-
KOHOMEPHOCTEH ero n3MeHeHHs B oyare jAedopManyy Ha BEJIMYMHY HCIIOJIB30BAHHOTO PeCypca INIACTUYHOCTH C y4é-
TOM BJIMSHHS HEMOHOTOHHOCTH Harpy>XeHUsl, 00yCIOBIEHHOH CI0XKHOCTBIO TPAEKTOPHU ABHKEHUS 1€(OPMHUPYIOLIETO
POJIMKa U KOJIMYECTBOM IIEPEXO0/I0B, HEOOXOAUMBIX JUIsl U3TOTOBIICHUS ETaIH 3aJaHHON (OpMBI U pazmepoB. B padote
BBITNIOJIHEHBI MCCIIEOBAaHUS MPOLECCa POTALIMOHHOM BBITSOKKH KOHMYECKHX JETajeld W3 JIUCTOBBIX 3arOTOBOK M3 CTa-
mu 10. Ipomecc BEITSKKN peann3oBaH Ha ctanke 6P 13d3 ¢ 4ncinoBsIM mporpaMMHBIM yripaBieHueM. [Ipu 3ToM B mipo-
rpaMMy YIpaBJIeHHs CTAaHKOM BBOAWIACH MH(POPMALUS O CKOPOCTH BPAILEHHUS 3ar0TOBKH, CKOPOCTH MOAAYH U O TPaeK-
TOPHHU ABHXKEHUs paboyero HHCTpyMeHTa. J{Jis OLIeHKH BIIMSHUS IApaMETPOB U PEKKMMOB ITPOLIECCA BHITSHKKH Ha BEJIH-
YYHY MCIIOJb30BAHHOTO pecypca IUIACTHYHOCTH ¥ METOAOM KOHEUHBIX 3JEMEHTOB OIPENENICHO HANpsSKEHHO-
ne(opMHpPOBaHHOE COCTOSIHME 1 3aKOHBI €70 M3MEHEHNUS B oyare JedopManny 1, Ha OCHOBE MOTy4YeHHOW HH(OPMALIUH,
BBINOJIHEHA OIICHKA BEJIMYUHBI { AJIsI TOUEK 3arOTOBKH C Pa3IMYHBIMHU HA4aIbHBIMH KOOPIUHATAMU. Y CTAHOBJIEHO, YTO
BEIMUYUHA |/ CYILIECTBEHHO 3aBHCUT OT IOJIOKEHHS TOUKU.

KnaioueBble ciioBa: HanpspkeHHs, JedopManuy, poTanMoOHHAs BBITSKKA, CTENEHb AeOpMalny, MOKa3aTelb
HaNpspKEHHOTO COCTOSIHUS, PECYPC TIACTUYHOCTH.

Kosanesckuii C. B., I'ymun A. B., Ilonos A. O. HccnenoBanue NoBepXHOCTHOTO YIPOYHeHUs] padoumnx
NMOBEPXHOCTell AeTajiell MAIIMH HA OCHOBE NMOBEPXHOCTHO-IJIACTHYECKOH AedopManiu NPU HAKATKE POJHKOM €
KpyroseiM npoguieM / O0padoTka MmaTepuaios aapiaeHueM. — 2016. — Ne 2 (43).

Ha ocHoOBe mosry4eHHBIX paHee TEeOPETHUECKHX PeLIeHUH Obla pa3paboTaHa TEXHOJIOTHYECKasi OCHACTKA JUIs
SKCIIEPUMEHTAITBHOTO TIOATBEPKICHUS CTETIEHH COOTBETCTBHS K PEATbHOMY TIPOIIeCCY peanu3anud. B cratbe mpuseze-
HBI PE3yIbTaThl IKCIIEPIMEHTAIBHBIX HCCIIEAOBAHUH MpOIlecca MOBEPXHOCTHOTO YIPOYHEHUS PabOYHNX MOBEPXHOCTEH
JieTaJieil MalllvnH Ha OCHOBE TIOBEPXHOCTHO-TUIACTUYECKON AeOopMaliy IIPU HAKAaTKE POJIMKOM C KPYTOBBIM IPOQUIIEM,
a TaxoKe MPOBEICH UX JeTanbHbI aHanu3. CaenaHbl COOTBETCTBYIOIINE BBIBOABI O BOZMOKHOCTH IIPUMEHEHUS IIPEAJIO-
JKEHHOTO CII0CO0a YIPOUYHEHHS B PEAbHBIX MPOWM3BOJCTBEHHBIX YCIOBHUSX, a TaKKe MaHBI PEKOMEHIAIMH IO COBEp-
IICHCTBOBAHUIO TEXHOJIOTMYECKIX PEXKUMOB peau3aliy IpoIecca.

KnioueBsble ciioBa: MOBEepXHOCTHO-IUIACTHUECKas ieopMmanusi, pabouuii povK, SKCIIEpUMEHTaIbHbIE HCCIle-
JIOBaHUS, YTOJI CKPEIIMBAaHUS, IIEPOXOBATOCTh, TBEPIOCTh, HAKATKA.

CagesioB Jl. B., IIy3sips P. T'., Yebenko 10. H., @enopak U. U. Ananurnyeckoe omnpeaeaeHue MJIOTHO-
CTH MOPOIIKOBOM 3ar0TOBKHM aHHU30TPONMHOI CTPYKTYpPHI NPH UMIYJIbCHOM BHOpanMOHHOM ymuioTHeHuu // O0-
paboTka maTepuaJioB 1aBjaenueM. — 2016. — Ne 2 (43).

[Ipu BHOpaMOHHOM YIUTOTHEHHH JUCIIEPCHBIX MTOPOIIKOBBIX CPE BCETAa BOZHUKAET BOMIPOC O XapaKTepe M3-
MEHEHHsI IUIOTHOCTH MOPOIIKOBOM 3arOTOBKH W BPEMEHH ITPUIIOKEHUS TMHAMUYECKOT0 faBiieHns. B paboTe nposeneHo
AHATUTHYECKOE MOJICIIMPOBAHIE BHOPAIMOHHO-CTATHIECKOTO MIPECCOBAaHMS OPOIIKOBOH 3arOTOBKH, HA/ICTIEHHOU Peo-
JIOTHYECKUMH XapaKTepUCTUKAMHU. BBISBICHbI 3aKOHOMEPHOCTH, KOTOPbIe (haKTHYECKH YBS3bIBAIOT KHHEMATHYECKHE
napaMeTpsl npolecca BUOPAIllMOHHOTO IPECCOBaHMS U TEOMETPHYECKUE pa3Mephl MOPOLIKOBOW 3arotoBku. Ilokazano
4TO0, HajesIst AeopMUupyeMoe (HU3NIECKOE TEJIO COOTBETCTBYIOIIMMH PEOJOTHYECKUMHU XapaKTEPUCTHKAMH, MOXKHO
OTIpeNeNATh TpeOyeMble mapaMeTPhl ero Harpy KeHHUs ISl OJTYYICHUS KaueCTBEHHBIX ITOKa3aTelleil TOTOBOTO U3ENUS U
BBIOOpA TEXHOJIOTHYECKOTO 000pyAoBaHus. BrIBe1eHBI HOBBIE MaTEMATHIECKHE BRIPAKEHUS [T OTPEIEICHNUS TNIOTHO-
CTH JAUCHEPCHOM MOPOLIKOBOM 3arOTOBKH B 3aBHCUMOCTH OT JIaBJIEHUSI IIPECCOBAHUS, KNHEMATUYECKUX IapaMeTpOB,
TEOMETPUYECKUX Pa3MEPOB U €€ PEONIOTHIECKUX XapaKTepuCTHK. OCHOBHBIM IMOKa3aTeleM MpH MOICITUPOBAHUU TIPO-
Lecca MpeccoBaHusl MOPOLIKOBBIX CMECEH NPUHATO AMHAMHUYECKOE AABJIEHUE, KOTOPOE PABHO IPOM3BEIEHUIO MHTEH-
CHBHOCTH JINHAMHUYECKOM CUIIbI, paCpeIeIEHHOM MO MIONaA1 CEYEHUs AUCTIEPCHOM MOPOIIKOBOM 3ar0TOBKH, YIII0BOM
YaCTOTHI BEIHYKICHHBIX KOJICOAHUH 1 BPEMEHU €€ PUIIOKCHUS.

KiroueBbie c10Ba: MOPOIIKOBAs cpelia, BUOPAIMOHHOE MPECCOBAHNE, JMHAMIYECKOE JaBICHHUE, TIOPOIITKOBAS
3aroToBKa.

Haiiza0exoB A. b., Jlexxnes C. H., Ilanun E. A., Kpynenskun U. U. Onenka 3¢gp¢pexTHBHOCTH HOBOM
Heprocdeperamoliel TeXHOJOIMU MPOKATKH TOJCTOr0 JIUCTA HA OCHOBE KOMIIBIOTEPHOI0 MoAeaupoBaHus //
O0padoTka MmaTepuasoB AaBiaeHueM. — 2016. — Ne 2 (43).

B cratbe mpuBeneHBI pe3yNbTaThl KOMIBIOTEPHOTO MOJCIHPOBAHUS SHEProcOeperaromeil TeXHOIOTHH TPo-
KaTKH, BKIIOYAOIICH B ce0sl MPOKATKY 3arOTOBKHU B BAJIKaX C PeIbe(HOM MOBEPXHOCTHIO B BUJIC KOJIBIEBBIX MPOTOYCK,
00pa3yIoMuX TpanelreBUIHbIC BBICTYITBI M BIIAJUHEI C HEPAaBHBIM OTHOIIICHHEM BBICTYIIA K BIIAJWHE, N BEIPAaBHIUBAHU-
€M 3aroTOBKH Ha TIIaKoW O0YKe C MOCIEeMYIOMmeH MPOKaTKON 10 HY)KHOTO TUIopa3Mepa. B Xome maHHOTO MOAEIHpO-
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BaHUs ObLIO U3y4eHO (OPMOM3MEHEHHE 3arOTOBKHU B MIPOIIECCE MPOKATKH U MPOBECHA OlEHKA (POPMHUPYIOLICHCS CXe-
MbI feopMHUpOBaHuUs ¢ moMolipio ko3hdunmenra Jloge-Hanau, Bo3HUKAIONIEH PU MPOKATKE 3arOTOBKH M0 Mpejiara-
eMoil TexHosoruu. AHann3 (pOpMOU3MEHEHHsI 3arOTOBKM MPU MPOKATKE MOKa3al, 4To (opMa MOMEPEeUHOro CEYCHUs
3arOTOBKH Y€ TOCIIe IBYX MPOXOJO0B B TIAJKHX BaJKaX BO3BPAIIAETCSA K MPAMOYTOIBHON GopMe Ge3 CyIecTBEHHOTO
W3MEHEHUs NCXOMHBIX pa3MEpOB 3arOTOBKH. Pe3yibTaThl, MOJyYEHHBIE B X0/e aHanmn3a kodpduimenta Jlome-Haman,
MOKA3aJIi, YTO TPH TPOKATKE B Pebe(HBIX BalKaX B TOTEPEYHOM CEUEHHH 3arOTOBKH MpeoOiIamaeT OaaronpusTHas
cxema Je(hOPMUPOBAHHOTO COCTOSTHHS.

KarwueBble caoBa: penbedHBIC  BaNKW, TJajKWe BalKd, MOJCIHPOBaHWe, (HOPMOM3MEHEHHE,
nedopMupoBaHHOE cocTosiHue, Ko3dduruent Jloxe-Hanawu.

Bepreman I'. B. Pe:xxumbl gedopmManum M TeXHOJIOrUsi MPOM3BOACTBA PejibCa KOHTAKTHOIO BArOHOB
MeTpomnoauTeHa // OopadoTka MmaTepuasioB AaBjeHueM. — 2016. — Ne 2 (43).

B ycnosusix npokataoro npoussozactsa [TAO «kEBPA3-/IM3 um. [lerpoBckoro» pa3paboraHa 1 OCBOEHA HO-
Basi TEXHOJIOTHSI IPOU3BOJICTBA IPOKATHOTO NMPOQMIIST KOHTAKTHOTO Pejibca BarOHOB METPOIOIUTEHa. JlaHHbII IpoKaT-
HBIA TTPOGWITG TPOU3BOAUTCS Ha CPEIHECOPTHOM cTaHe «550», cocTosmeM u3 §-Mu KIeTel «Iyo», pacIroiIoKEHHBIX
MIOCIIE0BATENBHO B IBYX NMApaJIEIbHBIX JIMHUSAX U UCTIONB3YETCS ISl OCYIIECTBICHHUS CKOB3SIIET0 KOHTAaKTa C TOKO-
MIPUEMHUKOM TIO/IBI)KHOTO COCTaBa METPOTIOJINTEHA (3JIEKTPOBO3a MIIM MOTOPHOTO BaroHa).

KiwuyeBble c10Ba: peiibC KOHTAKTHBIM BaroHOB METPOIOJHUTEHA, BOCBMUKIETHEBON CpPEIHECOPTHHIA CTaH
«550», 3aKpBITHI YHCTOBOM KannOp, TpeOeHb BEPXHETO W HIKHETO PyYbeB KalubOpa, roJ0BKa, MIeWKa 1 MOI0NIBA KOH-
TaKTHOTO PeJIbCa.

I'ajikoBa T. B. Onpeaenenne MUHMMAJIBHOI0 YCHJIUS NPHKUMA NP BBITSKKE KOPOOUYATHIX JeTajeil u3
JIMCTOBOTO MeTAJIa ¢ Pa3HbIMU MeXaHU4YeCKUMU cBoiicTBamu // O0padoTka maTtepuaJioB AaBjeHueM. — 2016. —
Ne 2 (43).

Ha ocHoBe perieHust ypaBHeHUI paBHOBECHUS Ul IPSIMOYTOJIbHOM INIACTHHKHU, HArPY>KEHHON MONEPEeYHON Cu-
JIOW, ¥ JOMYIIEHUHA TEXHUYECKOW TEOPHUH IUIACTHH OINpEeNeNeHa 3aBUCUMOCTD I pacdeTa yCHIUS NPU>KUMA MPH BbI-
TSDKKE KOpoOJaThIX Aertaneid. PereHne mpoBOJUIOCh METOIOM ITOJICTAHOBKU JIBOWHBIX TPUTOHOMETPUIECKUX PSATOB C
MOJIETUPOBAHUEM MPUKIAIBIBAEMOTO YCHIINS OT ITyaHCOHA ITyT€M WHTEIPHPOBAHMS €AMHHUYHOTO AABJIECHUS IO ILIOMIA-
v HarpyxeHus1. [TomydeHHOe BhIpaXXE€HHE JaeT BO3MOXHOCTh PACCUNTaTh MUHUMAJIBHOE 3HAUCHNE YCHIIHS MIPHKHAMA C
BO3HMKHOBEHHEM JOIYCTUMOIO pa3Mepa CKJIaJOK, KOTJa OHM Da3riaKUBAIOTCS, MEPEXOIs Yepe3 BBITSHKHOE pedpo
MaTpunel. DopMmyna ydnTHIBAET aHU3O0TPONUIO0 MEXAHHYECKHX CBOWCTB BBITATMBAEMOr0 METaJlla, BBEJCHHUEM B HeEe
k03¢ dHULKEHTa HWINHIPUYECKON JKECTKOCTH IUIACTHHKH, PAa3JIMYHOTO 10 B3aUMHO IEPHEHAMKYJISIPHBIM HaIpaBlICHU-
M. MOXeT NPUMEHSITHCS [UIsl IPOSKTUPOBAHUSI TEXHOJIOTMYECKUX TPOLECCOB BBITSHKKA KOPOOYATHIX M3IETHN U3 OH-
MeTajula B TEXHOJIOTUYECKOH NMOATOTOBKE ITPOU3BOJICTRA.

KaioueBsie cioBa: micToBOM OnMeTaIl1, BBITSKKA, KOpOOUAThIE AETalIH, IIOTIEPEYHbIEe CHIIbI, IMJIMHAPHYECKast
JKECTKOCTb.

Kymuk T. A., Kyauk A. H., Kyank H. A. DkcniepuMeHTaNIbHOE HMCCJIeA0BAHNE TeMIEPaTYPHBIX MoJIeH
ouyara aedopManuu Npu JUCTOBOI nMpokaTke // O6padoTka MaTepnaJioB JaBjeHneM. — 2016. — Ne 2 (43).

Peanmzanust mpoueccoB JIUCTOBOH MPOKATKU COMPOBOXKAACTCS 3HAYUTEIILHBIM BBIICIICHNEM TEIUIOBOW HEPTUH B
odare JedopManuy, YTO MOXKET ObITh HCMOIBb30BAHO [UIsl IIENEHANPABICHHOIO TMOBBIMICHUS pPAa TEXHHUKO-
9KOHOMMYECKHX TNoKazarenel. IIpennoxxena MeToanka 1 000pyJOBaHUE JJIsl SKCIIEPUMEHTAIbHOTO HCCIICIOBAHMUS TEMIIE-
PaTypHBIX PEKMMOB IIPOLIECCAa MPOKATKH € UCIOIb30BAHUEM CIIELMAILHOTO YCTPOMCTBA JUISl IIACTHYECKOH AedopMannu
U TEPMOMHIMKATOPHBIX Kapaupamieii Tempilstik. TlpencraBieHsl pe3ysbTHPYIOIIUE PACIPEICICHUAS TEMIIEPATYpPhl 110
BBICOTE 3arOTOBKH, NOJIy4EHHbIE TPUMEHHUTENHHO K Pa3IMYHBIM TEXHOJIOTMUECKUM CXEMaM I10/IBO/Ia TEIIOBOM SHEPTUH.

KaioueBsble ciioBa: nicToBas IpoOKaTKa, TEIUIOBAasi SHEPIHs, TEMIIEpaTypHOe I0Jie, SKCIIEPUMEHTAIbHOE UC-
ClIe/IOBaHUE, paclpe/ieJIeHue TeMIIepaTyp.

®enopunos B. A., Kapuayx C. I'., Kyiuk A. H. Pa3nejieHue mojioc Ha MepHble 3ar0TOBKHM B YCJIOBHUSAX
MeJIKOcepHuiiHOro npou3sojacTia / O0padoTka MaTepuanos aapiaeHueM. — 2016. — Ne 2 (43).

Ha ocHoBe aHanm3a MepCreKTHUBHBIX HAIIPABICHUH Pa3BUTHUS 3aTOTOBHTEIHHOTO IPOU3BOJCTBA IPEIIOKEHA
HOBasi KOHCTPYKIHA OOOPYNOBAaHUS IS pEeaM3alld CIIOco0a PE3KU CIABUIOM C KPYUEHHEM C BBICOKUMH TEXHUKO-
9KOHOMUYHBIMH XapaKTepUCTHKaMu. IIpe/uioskeHHast KOHCTPYKLHSI TIO3BOJISIET PEATN30BaTh CXEMY OTPE3KH CIIBUTOM C
KPY4YEHHEM C MUHUMAIBbHBIMH CHUJIOBBIMH XapaKTEepUCTHKAaMHU. KOHCTPYKLUS YCTaHOBKM COCTOMT U3 TEXHOJOTHYHBIX
neraineit. IIpu 3ToM oOecrieunBaeTCsl BBICOKOE KauecTBO Pa3lenseMblX 3aroToBOK. [l pa3feneHus 3aroTOBOK He Tpe-
6yeTCH MMPUMEHCHUA JOPOTOCTOALICTO 060pyuosaﬂuﬂ B BUAC KPUBOLIMUITHBIX HOXHHUI WJIN MPECCOB, MCIOJIb30BAHUA
CIICMAJIbHBIX q)yH[laMeHTOB. YcTaHOBKa MOXKET OBITH HCIOJIH30BaHa JaXXC B MOJIEBBIX YCIIOBUAX, IJIA 3TOI'O AAKE€ HC
HYXXHO 00ecIeunBaTh MOJKIIOYEHHE K JJIEKTPHUECKUM ceTsIM. TakuMm oOpa3oM, CHMXKaeTcs ce0ecTOMMOCTh MoJTydae-
MBIX MEpHBIX 3aroTOBOK. J[aHHas ycTaHOBKa MOXET OBITh PEKOMEH/IOBAaHA JJIsl BHEIPEHHS B YCIOBHUSIX €JUHUYHOTO U
MEJKOCEpUITHOTO IPOU3BOACTBA.

KnioueBble c10Ba: oTpe3Ka CABUTOM C KPyYEHHEM, COPTOBOH TMPOKAT, 3ar0TOBKA, CE0ECTOMMOCTh, KA4eCTBO.
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Baagumupos J. A., Bopoaaii T. A., Yocta H. B. MeToauka pacuyéTta MeXaHU3MOB CJI0XKHOI CTPYKTYpblI,
NpUMeHsieMbIX TP 00padoTKe MeTAJLIIOB JAaBjieHueM // O0padoTka MaTepuaJioB AaBJjeHueM. — 2016. — Ne 2 (43).

CTpyKTYpHBII aHaIM3 SBIISIETCS HAYAJIOM JIIOOOTO pacuéra MHOTO3BEHHOTo MexaHu3Ma. Llenblo Hacrosimien
paboTHI ABISAETCSA PACCMOTPEHHE METOAMKH CTPYKTYPHOTO aHAllM3a KHHEMATHYECKHX IeTnel, BKIFOYAONNX KaK HH3-
[Ive, TaK W BBICIIAE KHHEMAaTHYECKHE Taphl, TO €CTh COIEPIKAIINX 3JIEMEHTHl PBIYaKHBIX, 3yOUaThIX M KyJIA4KOBBIX
MexaHn3MoB. Ha 6aze ¢popmynsr YeOpImeBa paccMOTpeHO 0000MIIeHre TOHATHS CTPYKTYPHOH TPYIIIBI, BKIIOYAIOIICe
HU3IINE W BBICIINE KMHEMaTHdeckue mapbl. [IpuBeneHs! CXeMbl CTPYKTYPHBIX TPYII, HaXOSMIIUX IIPUMEHEHHE B pe-
AIBHBIX MEXaHW3MaxX. PaccMOTpeH CTpyKTYpHBII aHaIN3 MEXaHU3MOB IT0 METOY «OCTaHOBKH 3BEHBEBY, TO3BOJISIOIINI
OINPCACIIUTD YUCJIIO HAYaJIbHBIX 3BEHBECB, BUABI CTPYKTYPHBIX I'PYIII, BXOAAIIUX B COCTaB ME€XaHU3Ma, YUCJI0 l/136]>lTO‘l-
HBIX CBSI36H U MECTHBIX IIOABWXKHOCTEN. PaccMOTpeH puMep CTPYKTYPHOIO aHaJIM3a MEXaHU3Ma CII0KHOU CTPYKTYPBI.

KutioueBble ci10Ba: CTpYKTypa, CTPYKTYPHBIN aHANU3, HU3MIAs KWHEMATHUeCKas Iapa, BhICIIas KHHeMaTuye-
CKasl Iapa, CTPYKTYpHas IpyIina, BUIbI TPYIII, METOANKA, (hOpMYJIa CTPOCHHUSL.

3aBropoauuii A. B., I'pudxoB J. II. CoBepuieHCTBOBAHHE TEXHOJIOTUH M 00OpPYIOBaHHSI NMPOLECCOB
NPaBKU TPY0 Ha KOCOBAJIKOBBIX TPYOONpPaBMIBHBIX MamuHax / O0padoTka MaTepuaJsioB AaBjeHueM. — 2016. —
Ne 2 (43).

B paborte paccMOTpeHBI KOHEYHO-3JIEMEHTHBIE MOJIENIHU NPaBKH TPYO Ha KOCOBAJIKOBBHIX TPYOONPaBHIBHBIX
ManvHax. Pe3ynbTaThl MONYyYEHHBIX KOHEYHO-3JIEMEHTHBIX MoJeiiell ObUIM HCIIONB30BaHBl JUIS aHAIM3a BIIUSHUS
TEXHOJIOTUYECKUX PEKMMOB IPaBKU HA KayeCTBO BBINPABIIEMBIX M3Ieinil. PaccMoTpeH mporecc oBann3anuu TPyObI
IIPU [IPaBKEe U MPOAHAIM3UPOBAHBI PEXKUMBI, NPH KOTOPBIX MaHHBIA HedekT orcyrcTByeT. Ha OCHOBE HOJIydeHHBIX
SHEProCWJIOBBIX I1apaMEeTpPOB Mpoliecca W TBEPAOTEIbHOM MOJENN pacCMOTpEHa KOHEYHO-IJIEMEHTHAs MOJIENb
NPOYHOCTHOTO pacyera TpPaBepChl KOCOBAJIKOBOW INpaBWIbHOW MalivHbl. lcrosjbp3oBaHuMe NaHHOTO MMOJAXOJa HpHU
NPOEKTUPOBAaHUN JIECATHBAIKOBOW TpyOonpaBmibHoi Mammuel OBB 900x5 mno3Bosmiio cHU3MTH OOIIyI0 Maccy
Mamuebl ¢ 210 1o 80 TOHH M BBIWTH Ha OAWH YPOBEHb C BEAYIIMMH MHPOBBIMH ITPOM3BOAWTEISIMU IPaBHIBHOTO
00opyoBaHusL.

KaioueBsbie cioBa: TpyOa, mpaBka, KOHEYHO-3JIEMEHTHAs! MOJIEJIb, KOCOBAJIKOBAsl TPyOOIpaBmiIbHAs MalllHa,
TEXHOJIOTUYECKUE PEXKUMBIL, TPOSKTUPOBOYHBII pacyer.

Kapnayx C. I'., Kapnayx /I. C., Yocta H. B., Koasinenko A. B. Pa3pa6oTka cnenuann3upoBaHHOro 0060-
PYI0BaHHS CTATHKO-IMHAMUYECKOI0 JAeHCTBHA /ISl pa3/ieJieHus npokarta (Tpy0) Ha MepHbIe 3aroToBku // O0pa-
00TKa MaTepuaJioB 1aBjaeHueM. — 2016. — Ne 2 (43).

Ha ocHoBe ananm3za MEPCICKTUBHBIX HaHpaBﬂeHI/lﬁ Ppa3BUTHA 3arOTOBUTCIILHOTO IMPOU3BOACTBA MPCATOKCHDI
HOBBIC KOHCTPYKIHHU 06opy)1013aH1/151 T pasACIUTCIIbHBIX TPOLCCCOB CTATUKO-AUHAMUYCCKOTO HeﬁCTBl/IH C BBICOKUMHU
TCXHUKO-3KOHOMUYHBIMU XAPAKTCPUCTUKAMU. Amnanus MPOBEACHHBIX TCOPCTUYCCKUX l/ICCJ'le[lOBaHl/Iﬁ IIOKa3bIBACT, YTO
MIPEABAPUTENILHOE CTATHYECKOE HArpy>KEHHE NPHU Pa3[esIieHNuH I03BOJSIET CHU3UTh BBICOKOYACTOTHBIE KOJEOaHUS CH-
CTEMBI «MHCTPYMEHT — 00pa3el — OIOpPbI», HCKIIOYUTH HapylleHHe KOHTakTa 00pasia ¢ OlopamMy, HOHU3UTh ITHKOBBIE
BEJIMYMHBI CHJI CO CTOPOHBI OOliKa 1 orop. Hanmiuue cratuueckoil cuilbl B MOMEHT yAapa o0eclieuuBaeT OIpeiesIeHHbINA
WCXOJHBIM ypOBEHb PACTATUBAIONINX HANPSDKEHHH B 30HE KOHIEHTPATOpa HAINPSHKCHHUH, YTO MOBBIIIAET YIpaBilsie-
MOCTh TpemMHOH. [IpoBeleHHBIE 3KCIIEPUMEHTAIbHBIE MCCIEIOBAHUS TOKa3bIBAIOT, YTO VIS IOJYyYEHHUS 3arOTOBOK
BBICOKOTO Ka4eCTBa PEKOMEHJIYeTCs BBHIOMpATh BENMUYMHY CTaTHYecKoil cuibl B auamasone (40...50)% or BenwduHBI
JMHAMHUYECKOH CHIIBI pa3/ielICHHS.

KaroueBble ciioBa: paszeneHue, CTaTUKO-JUHAMUYECKOE HAarpyKeHUE, MPEcc-MOJOT, KIMHOMAPHUPHBIA Me-
XaHU3M, COPTOBOM MPOKAT, 3ar0TOBKA, CE0ECTONMOCTb, KAUeCTBO.

Kungenko H. U., MotoB B. A. O6ocHOBaHIEe TeXHOJOTHYECKUX I'PAHULl IPUMEHEHHS CIOC00a MATHUT-
HOIi 00padoTKH MPOOMBHOrO IMYAaHCOHA W CBePJ H3 OBICTPOPEKYIIHX CTajJell B MMIYJIbCHBIX MATHUTHBIX 1O-
asx // O6padoTka maTepuasioB 1aBjaennemM. — 2016. — Ne 2 (43).

Hacrosmiast pabota mocesiieHa 000CHOBAaHUIO, HAa 0a3e W3BECTHBIX TEOPETHUYCCKUX IMPEICTABICHHM, TPaHUII
MPUMEHEHHS CrIoco0a MarHUTHOW 00paOOTKHM MHCTPYMEHTOB W3 OBICTPOPEKYIIUX CTAJICH B MMITYJTLCHBIX MarHUTHBIX
moisix. [IpoBenieH aHanmu3 CYIIECTBYIOIINX CIIOCOOOB MAarHUTHON 00pabOTKH, KaK METO/IOB IMOBBIMICHHUS CTOHKOCTH pe-
JKYIIETO HMHCTPYMEHTA MyTEeM HallOKEHHS Ha 30HY PE3aHUS MAarHUTHOTO MOJISA. Y CTaHOBJICHO, 4TO 3¢ ekt yBennyeHus
CpOKa CITy>KOBI HHCTPYMEHTA U3 OBICTPOPEIKYIIESH CTany TPH HAIOKEHHUH MarHUTHOTO IOJIS Ha 30HY PEe3aHHs 3aBHCUT
OT HAIpPSHKEHHOCTH MOJIS, HAIIPABJICHHS MArHUTHOTO TI0TOKA U yCiIoBHid pe3anust. [lokazaHo, 4yTo 3((eKTHBHOCTH CIO-
co0a MarHUTHON 0OpabOTKM 3aBHCUT OT LENOTO psifa GakTOPOB, OTHOCSIIUXCS, KaK K YCIOBHSIM BO3ACHCTBHSI HA MH-
CTPYMEHT MarHMTHBIM MOJIEM, TaK ¥ K YCJIOBUSIM, B KOTOPBIX 3TOT MHCTPYMEHT SKCIUTyaTupyercsi. PazpaboTansl Tpu
HalpaBJICHUA TECXHOJIOTHUYCCKUX pEKOMeHZla]_[Hﬁ, KOTOPbIC OXBATBIBAIOT UCCJICAOBAHUA BJIIMAHHUA MAarHUTHOI'O MOJIA Ha
CBOMCTBa OBICTPOPEXYLIMX CTaJeH, MpeJonpeesoIne dKCIUTyaTallMOHHbIE CBOMCTBAa MHCTPYMEHTA, MCCIIEA0BAHUS
BIUSIHHSL MATHUTHOTO TOJISI HA CTOMKOCTH PEXKYIIETO MHCTPYMEHTA M DKCILTyaTallMOHHBIN periiaMeHT MarHuTHO 00pa-
0OTaHHOTO WHCTPYMEHTA

KaroueBbie coBa: MarHuTHas 00pabOTKa, HANPSDKCHHUE, HANPSHKCHHOCTh MArHUTHOTO TOJISI, HAJCKHOCTH,
YIpOYHEHHE, OBICTPOPEKYIIAst CTAIb.
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AHOTAII

Jle:xknboB C. M., Haiiza6exoB A. Bb., [lanin €. O., Koiinos T. A., Ma3yp L. II. Po3po6ka Ta xomm'ioTepHe
MO/IeJIOBAHHS HOBOI CXeMH peasizalii cyMillleHOro Mpouecy «npoKaTKa-piBHOKaHAIbLHE KyTOBe mpecyBaHHsD //
OG6pobka marepiajiB Tuckom. — 2016. — Ne 2 (43).

VY CcTaTTi HUIIXOM KOMII'TOTEPHOTO MOJIENIOBaHHS OYJIO MPOBEJCHO JOCIIDKEHHSI HOBOT Moaudikauii cyMirie-
HOT'O TIPOILECY «IIPOKATKa-IPECYBaHH», BIIMITHOIO OCOOJIMBICTIO SIKOT € BUKOPHCTAHHS BEPTUKAJIBHUX BAJIKIB Ha BH-
xozi 3 Marpuli. Byno nmpoBeneHO BUBUEHHS HaNpy)KEHO-1e(OPMOBAHOTO CTaHy, (POPMO3MIHM 3arOTOBKH 1 €BOJIOLIT
MIKpOCTpYKTYpH. B pe3ynbrari Oysio BCTAHOBJICHO, 1110 BUKOPUCTaHHS BEPTUKAIbHUX BaJIKIB HA BUXOJ1 3 pIBHOKaHAIb-
HOI CTYNIHYacTOi MaTpHIli Ma€ HACTYIHI IepeBark: ONpaIfoBaHHs 3ar0OTOBKH HJie OLIBII PIBHOMIPHO MO BCHOMY Iepe-
pi3y; B LIOMY, 32 paxyHOK 3MiHM HAmpsIMKy OOTHCHEHHS IIPH INPOKaTlli y BEPTUKAIBHHX BajKax AedopMyBaHHS
BiOyBa€ThCS MPU 3HAYHO MCHIINX 3HAYCHHSIX BHUTSKKH, IO TATHE 32 cO00I0 HE3HAYHY 3MiHY MOYATKOBUX PO3MipiB
3arOTOBKH; MTOYATKOBHI PO3MIip 3epHA MOAPIOHIOETHCS OB IHTEHCHBHO, SIK Ha MOBEPXHI, TaK 1 B IEHTPaNbHIH 30H,
a TaKOXK OUITBII PIBHOMIPHO.

KiniouoBi ciioBa: mpokaTka-pecyBaHHS, CYMILICHHH NPOIEC, MOJCIIOBAHHS, HANpPYXCHO-Ie(hOpPMOBAHUIH
CTaH, BEPTUKAJIbHI BAJIKH.

7Ko6ankos A.I'., I'pavos 1. A., Yikora 5. M., Camorasinos A. JI. KyBanHs KpynHHX 3JIMTKIB 3 BUKOPHC-
TaHHAM omnepauii ocaj:keHHs MpogiaboBaHoi 3aroToBkH // O6podka maTepianiB Tuckom. — 2016. — Ne 2 (43).

BcranoBieHo, 1o nonepenHe npo¢uIOBaHHS 3aroTOBKM TEpe] OCAIPKEHHSM, J03BOJISE MiJBUIIMTH PIBEHb
nedopmaniitHol mpopoOku 3nuTKa. KpiM TOro, MOMKIMBO JOCSAITH 3HMXKSHHSI HEPIBHOMIPHOCTI PO3MOJAUTY nedopMartii
B 00’eMi 3aroTiBku. Po3riisiHyTo npo(intoBaHHS 3aroTOBKU IUIOCKMMH 0OMKaMU Ha KBaJIpaTHUH 1 MPSIMOKYTHUI MoTe-
peunuii nepepis. [IpHyomMy NpsSMOKYTHHH TEPETHH 3 PI3HHM CIIBBIJHOLICHHSM CTOpiH, skui nopiBaioe 0,5 i 0,75.
BcranoBneHO, 10 HAWOIIBII PAIliOHATHHOIO CXEMOIO NPOQiTIOBAHHS 3arOTOBKHU IEpel OCAIKEHHIM INIOCKUMH TUIATA-
MH, cepell pO3TIHYTHX, € PO(ITIOBAHHS Ha MPSIMOKYTHUH Iepepi3 i3 CHiBBIAHOMEHHSIM CTOPiH, piBHEM 0,75.

Koaro4oBi ciioBa: KyBaHHS, 31UTOK, IPO(DITIOBAHHS, 0CA/KEHHS, MOJEIIOBAHH, METO/ CKIHUCHHUX EJIEMCHTIB,
nedopmaris.

Kyaik T. O., Kyaik O. M., Kyaik H. O. MaTeMaTH4He MO/Je/JI0BAHHS HeCTALIOHAPHUX TeMIepaTypHHUX
pekuMiB HarpiBy BaJIKiB cTaHiB Temioi npokatku / Odpodka marepiaiiB Tuckom. — 2016. — Ne 2 (43).

ITpu medopmariii aesikux crajei 1 CijiaBiB HEOOXiMHO HE MOMYyCTUTH 30iry Temmeparypu AedopMyBaHHS 3
TEMIEPATYPOIO 3HIKCHHS IUIACTUYHOCTI. Y TaKMX BUIAAKaX HEOOXITHO 3a0e3MeunTH CTablIbHUI TeMIepaTypHuil pe-
MM HarpiBy ocepezky aedopmaiii. Ha mijgcrasi pinieHHs yMOBH OallaHCy €HEPreTHYHUX BUTPAT po3poliieHa MEeTO -
Ka BU3HAYCHHS Yacy BUXO/Yy Ha CTAI[lOHAPHUI PEKUM POOOTH CTAaHIB TEIUIOT MPOKATKK 3 BUKOPUCTAHHIM BHYTPILIIHBO-
TO JpKepella HarpiBy poOOYMX BaJIKiB. BU3Ha4eHO MOKIMBI PILIEHHS 3HIDKEHHS 4acy BHXOJMY IPOKAaTHOTO CTaHy Ha
CTaJIMi TEMIEPATYPHUN PEKUM.

KoarouoBi cioBa: Terua nmpokaTka, MaTeMaTHYHE MOJICIIOBaHHS, €HEPreTHYHNI OanaHC, BalOK, BHYTPILIHINA
HarpiB, HECTAI[IOHAPHUI TEMIIEPAaTYPHUH PEXUM.

My3up P.T'., Cagesos J. B., Iuxa JI. E. BcranoB/ieHHsI aHATITHYHUX 3aJIe:KHOCTel VI PO3PaxyHKY
MepHAioOHAJLHMX BHYTPILIHIX 3ycHJIb NPH NpodijJoBaHHI 000710H0K 00epTaHHs / O0po0ka MaTepiaJiiB THCKOM. —
2016. — Ne 2 (43).

YrpasiiHHS [TOJIEM HaIpYXeHb 1 Aedopmartiii B mporecax JUCTOBOTO MITAMITYBAHHS 1 MPOQLITIOBAHHS IIJITXOM
3MiHH TPAaHUYHUX YMOB € JOCUTH €(EKTHBHHUM 1 IPOCTHM CIIOCOOOM iHTeHCH(iKallii IUX MPOIeciB i OTPUMAaHHS SIKic-
HuX netaneil. IIpu BupoOHUITBI 000iB KOJIIC TPAHCTIOPTHHUX 3aCO0iB METOAAMHU paiabHO-POTAIHHOTO PO LITIOBaH-
HS JUIsl 3MEHIIEHHS BEJIMUYMHM HEOE3IIeYHOr0 MEPHIIOHAIBHOTO HAIPY>KEHHS! BUKOPUCTOBYIOTH B OCHOBHOMY 3aMiCTh
LMJITHJIPUYHOT 3arOTOBKM KOHIYHUI HamiB(aOpuKar, Mo € Bapiali€lo rpaHUYHUX YMOB. AJle 3aJIS)KHOCTEH, K1 aJieKBa-
THO BpaxoBYBaJIM O 3MiHY NOJIS HaNpy)XeHb MPH IUIACTUYHIN nedopmaii pi3HUX 3a GopMOI0 3ar0TOBOK NpH NMPOdiiro-
BaHHI 000712, HE icHyY€. Y poOOTI OTPUMAHO aHAIITHYHUI BUpa3 I PO3PaxyHKY HOJI HANPYXKEHb Ha pajiyci 3aKpyT-
neHHs npodino obona B mpoueci GopMO3MiHEHHS 1 MOKAa3aHUH BIUIMB T€OMETPHYHHUX TPAHMYHUX YMOB Ha BEJIMUHUHY 1
PO3IIO/IIT MEPHUAIOHATBHUX HANIPYKEHb.

KurouoBi ciioBa: 3arotoBka; miacTudHa gedopmariis; mpodiaoBaHHS; IITaMITyBaHHs; 0011, pajiyc.

Po3oB 10. I'. BniiuB «kpaiioBoro edekry» Ha odMesxxeHHs nedopMmanii y cymimeHoMmy npoueci 00THcKY-
po3nadi TPyOHHX 3aroTOBOK 32 YMOBOIO YTBOPEHHS KiJIbIEBUX CKJIan0K // O6podka maTtepianis Tuckom. — 2016. —
Ne 2 (43).

YV po0oTi po3rIsIHYyTO BIUIMB Ha Mpoiiecu AeGopMyBaHHs TPyOHOT 3aTOTOBKH B OMepallisix 00TUCKY, po3aadi i
X HO€IHAHHI, TaK 3BaHOTO, «KPaloBOTO e(eKTy», 10 Mojirae B il Ha ocepeok AedopMaliii Cuil 1 MOMEHTIB, 110 BU-
HHUKAIOTh B KpalOBHX NEpEeTUHAX 1e(OPMOBAHOI 3ar0TOBKH, TOOTO B MEPETHHAX, [0 MEXKYIOTh 3 JUITHKAMH, HABAHTa-
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YKEHUMH 30BHIIIHIMHA CHJIAMH B pe3yiIbTaTi KOHTAKTY 3 iIHCTPYMEHTOM, poOOYNM CTOJIOM Tpeca i T.1. B pe3ynbpraTi aHa-
Ji3y, BU3HAYEHI BIJICTaHI BiJl KPaiOBOTO MEPETHHY A0 HEOE3NEeYHOro NMepeTHHY TPYOHOI 3arOTOBKHM 32 YMOBOIO YTBO-
PEHHS KUIBLEBHUX CKJIAJIOK B ollepauisix 00TUCKY i po3nadi. [IpoBenenuit anais 103BoJisie CKOpEryBaTH BijoMi hopmMy-
JIM JUTS BU3HAUCHHSI KPUTUYHOTO MEPHIIOHAJIBHOTO HANPYXXEHHs (32 YMOBOIO YTBOPEHHS KUIBIEBOI CKIIAJKK) B Orepa-
misix 00THCKY 1 po3naui. HaBeneHo pe3ysibraTy NpakTHYHOI MEPEBIpKH, SIKi MIATBEPAWIN JOCTOBIPHICTH NPOBEICHHUX
JIOCIIIIPKEHD.

KoarouoBi cioBa: 00THCK, po3aada, TpyOHa 3aroTOBKa, BTpaTa CTIHKOCTI, KUIbIIEBA CKIIA/IKA.

Kaccos B. [I., I'pu6kos E. I1., I'puéxoBa C. M., Bepe:xkna O. B. KinueBo-eieMeHTHe MOJeJI0BaHHS 3a-
HYpPeHHSI TBEPAUX YACTHHOK B 000JOHKY M 4ac MPOKATKH MOPOLIKOBHUX cTpiuok / O0podka MaTepiaiiB THc-
KoMm. — 2016. — Ne 2 (43).

VY craTTi MpoBEeNEHO aHaJI3 3aJIEKHOCTI TIMONHY 3aHYypPEHHS TBEpANX YaCTHHOK CepIeYHHKA Pi3HOi (GopMH B
000JIOHKY TTOPOIIKOBOI CTPIUKH BiJl BETUYNHH CEPEIHBOTO THUCKY i Yac MPOKATKH. 3aBJaHHS BUPINIYBAIA METOJIOM
KiHIeBHX eneMeHTiB B cucteMi Abaqus CAE. B pesynbraTi uncenbHoi peanizanii oTpiMaHi po3paxyHKOBI 3aJI€KHOCTI
IMOMHY 3aHYPEHHSI YaCTHHOK Pi3HOT (OpMHU BiJ] BEIMYMHU CEPEIHBOTO THCKY i/l 4aC MPOKATKH IMOPOIIKOBOI CTPIUKH.
Byno Bu3Ha4eHo, 1m0 HMOBIpHICTH MOPYIIEHHS IIIICHOCTI OOOJIOHKM BHIIE NP OiJbII BUCOKOMY THUCKY Ha IIOBEpPXHIi
000JIOHKH, 1 NIpU 3MEHIIEHHI KyTa, KU yTBOPIOE KJIMHOBY IOBEPXHIO TBEPJOi YaCTUHKH. Pe3ysbTaTH KiHIEBO-
€JIEMEHTHOTO MOJIEJTIOBaHHs OyJIU 3iCTaBJICH] 3 pe3y/bTaTaMH, OTPUMaHHMHU aBTOPaMH paHillle Ha OCHOBI METO/TY IOJIiB
JiHi# koB3aHHA. O0HIBAa METOIM TOTOXHI JIMIIC HA TTHOWHI 3aHYPCHHS YacTOK, PiBHIH Aiana3oHy pyiHYBaHHS 000JI0-
HKU. Ha MeHmunx rmmbuHax 3aHypeHHS METOJ TIOJIiB JIiHIH KOB3aHHS Ja€ 3aBUILCHI PE3yabTaTH 3 MOXHOK00 10 50%.
HexTtyBaHHS 3MIilIHCHHSM MaTepiary 000JOHKH TaK caMoO BeJie IO 3aBUILCHHS Pe3yJIbTaTiB.

Ki1o4oBi c10Ba: moponkoBa cTpiuka, IOPOIIKOBUH CEpICYHUK, METOJ KiHIICBUX €IEMEHTIB, IIHOWHA 3aHY-
PEHHS 9aCTKH, HITICHICTH 0O0IOHKH, IPOKATKA ITOPOIIKIB.

Kapnayx C.I'., Kapnayx /. C., TapoBuk H. I'., Yocta H. B. Moae/oBaHHs npoueciB oAy COPTOBOIro
NMpoKaTy Ha MipHi 3aroToBku // O6podka MaTepiamiB THckoM. — 2016. — Ne 2 (43).

B nanuit vac DEFORM-3D mnpencraBisie HaflOuIbIi MOXIHUBOCTI 10 MOJCTIOBAHHIO 3HAYHHUX IJIACTUYHUX
nedopmaniil i pyiHHYBaHHS TBEpAMX T 3 YCiX Mporpam, siki mpejicraBieHi B Ykpaiti. 3actocyBanas DEFORM-3D
JTO3BOJISIE 3 BUCOKOIO JJOCTOBIPHICTIO MOJICIIOBATH MPOIECH TOALTY COPTOBOIO MPOKATY BiPi3KOI0 3CYBOM. AHai3 pe-
3yJIBTATIB MOJICIIOBAHHS MIPOLIECY BiIPI3KK COPTOBOTO MPOKATY 3CYBOM IOKa3ye, M0 pO30IKHICTh PO3PaXyHKOBHX 3Ha-
YeHb MaKCUMAJIbHOI CHIIM BiZIPi3KH 3 €KCIIEPUMEHTAaIbHIUMHU JaHUMH 3HAXOIUThCA B niana3oHi 4—14%. [Ipu upomy mns
iABHUIICHHS JOCTOBIPHOCTI MOJICIIOBAHHSI pyWHYBAaHHS MaTepialliB y CKIaJHIX HEMOHOTOHHHUX TPOIECcax, HAIPHUKIIAI,
MIpU XOJOJHIA JIOMIII 3THHOM, HeoOXimHo momoBHIoBaTH cucreMy DEFORM-3D miamporpamoro, Mo IO3BOJISIE pe-
ai3yBaTH KpUTepiil pyHHYBaHHS, SIKHH BPaXOBYE OCOOIMBOCTI TaHOTO TPOIIECY.

Karouosi cioBa: po3noin, Bigpizka 3CyBOM, JIOMKa 3THHOM, CHJIa PO3JLUICHHS, COPTOBHUI IPOKAT, 3arOTOBKA,
JTIOCTOBIPHICTE.

Pynenxo H. O. MopesroBaHHsI polecy npecyBaHHsI MOPOIIKOBHX BHPOOiB // O0podka MartepiajiB THC-
koM. — 2016. — Ne 2 (43).

VY crarTi nokazaHo, 110 KiHIeBoeneMeHTHHI nporpamuunii komiuiekc DEFORM-3D no3Bosisie mpoBOoAUTH MO-
JIEJIFOBAHHS TIPECyBaHHsI MOPOIIKOBUX MaTepiaiB 0e3 NpoBeeHHs CKIaJHUX eKCIIEPHUMEHTIB 3 KaJliOpyBaHHS po3paxy-
HKOBOI MOJIeJi MmopHucToro Marepianxy. Po3poOiieHo HOBHil eKCIepHMEHTaIbHO-aHATITHYHANA METOA AJIsl BU3HAYCHHS
KpHBOI 3MIIIHEHHS MaTepialy OCHOBH MOPOIIKIB NpH iX NpecyBaHHI. MeToJ1 3aCHOBaHMH HAa 3BOPOTHOMY MO/ICIIOBAHHI
KpHBOI YIIUIbHEHHS IOPOUIKY B MaTpPHUIll IO METONy KiHIEBHX €IEMEHTIB. BH3Ha4eHO KpWBY 3MIIHEHHS MaTepiary
OCHOBHM TIOPOIIIKY 3aJ1i3a, a TAKOXK BIpTyallbHY KpUBY 3MIIIHEHHS CYMIIIIi IOPOIIKY 3aJIi3a 1 MOPOIIKY OikapOoHaTy aMmo-
Hito cxiany 40/60 3a ob0'emom. KpuBa 3MillHEHHST MaTepiary OCHOBH ITOPOIIKY 3ajli3a BiIPi3HAETHCS BiJ KPUBOI 3Mill-
HEHHS MaJIOBYTJIELIEBOI CTalli OJIM3bKOT0 XIMIYHOTO CKIIay.

Karo4oBi cjioBa: nopoiky, MOAEIIOBaHHS, KPUBA 3MII[HEHHSI, IOPOYTBOPIOBaY, IPECYBAHHSI.

3auropen B. H., Mapkos O. €., Kocusno M. C., Pizak II. I. BniiuB kyTa kiuHoBux 6oiikiB 160° Ha cxe-
MY HANPY’KeHOT'0 CTaHy MOKOBKH B Npoueci nporsaryBanns // O6podka marepianiB Tuckom. — 2016. — Ne 2 (43).

VY cratTi 3p0obiaeHo OrIsA ICHYIOUHX CHOCOOIB MiIBUIIEHHS SKOCTI BEITMKOTA0APUTHHUX MOKOBOK, SIKi BHKJIFOYA-
IOTh 3aCTOCYBAaHHSI €HEPrOEMHOI OTepallii oca/KyBaHHs. BcTaHOBIIEHO, 10 3a0€3MEeYUTH MPOPOOKY OCHOBOI 30HU O€3 BHU-
KOPHCTaHHS 0Ca/KyBaHHS MOXKHA, 3aCTOCYBaBILINM OOMKM CKi1aaHOI (hOpMH, a came BHITYKI KJIMHOBI Ooiku. PosrmsHyTo
BIUTMB KyTa KJIMHOBHUX BHUITyKJIHMX OOHKiB 160° Ha cxeMy Halpy»XEeHOTO CTaHy IOKOBKHM IIpH CTymeHsx nedopmarii 15% i
25%. st BUKOHAHHS TEOPETUYHHX PO3PaXyHKIB 3aCTOCOBYBABCS METOJl CKIHUEHHUX €JIEMEHTIB 32 JJOTIOMOT0I0 BUKOPHC-
TaHHS IporpaMHoro komiuiekcy Deform. B pesynbrari po3paxyHKiB BCTaHOBIICHO, 10 MaKCHMaJlbHI CTHCKaro4i Harpy-
JKEHHS B OCBOBI 30HI IPH OCTaTOYHIN MPOTSIKII 3a0e3reuye KyT YBIrHYTOCTI YOTHPUIPOMEHEBI 3aroToBku 160° 3 rim-
OuHOIO YBIrHYTOCTI rpaneil 15% 3 yxiamanHsIM «azomy». [Ipu npomy uis kyra B 160° BincyTHsI BUCOKA HEpIBHOMIPHICTh
po3noxiny aedopmariii mo mepeTuHy Yepe3 MPUCYTHICTh 3aCTIHHUX 30H B epuQepiiiHiil YaCTHHI TOKOBKH.

KuarouoBi ciioBa: ockoBuil nedekT, NEeHAPUTHA CTPYKTYpa, OCa/pKyBaHHsS, 30HA YCKJIQJHEHOI nedopmMariii,
KIIMHOBHH 00MOK, YOTUPHUIIPOMEHEBA 3ar0TOBKA, CTUCKYIOYi HANIPY>KEHHS, OOTHCKaHHSI.
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Auiea JI. 1. HepiBHOMipHicTH 1e()0OpMOBAHOI0 CTaHY 3aroTOBOK NMPH XO0JOAHOMY BHIAaBJIOBaHHi // O0-
podka martepiaiiB Tuckom. — 2016. — Ne 2 (43).

MeroaaMu JUTHMIBHUX CITOK 1 BEPXHBOI OI[IHKM BCTAHOBJICHO XapakTep Ae(OPMOBAHOTO CTaHy AeTalli B Ipo-
1ecax MONEPeYyHOro Ta KOMOIHOBAaHOTO BUIABIIOBAHHA. [leTallbHO PO3MIISHYTO INPOLEC PajialbHOIO BHJIABIIIOBAHHS
BHYTpimHboro ¢uanus. [lokasaHa po3paxyHKOM HaKOIIMYEHOTO CTymeHs aedopMaliii Ha OCHOBI PO3PUBHHUX IOJIB
IIBUAKOCTEH MOXKIIMBICTh 3HWKEHHS HEPIBHOMIPHOCTI JedopMaliii 3a paxyHOK B3a€MHOI KOMIIEHCAI[i] HepaBHOMEPHO-
cTell mpu iX moeaHaHHI abo MONMOBHEHHI. J{aHa OIliHKa BIUIMBY KiHEMAaTHKW BUJABIIOBaHHA Ha 1e(OpMOBaHMI CTaH
ZeTanei. 3amporoHOBaHO crocodru KOMOiIHOBaHOTO Ae(opMyBaHHS UIA 3HIDKEHHS HEpIBHOMIPHOCTI aedopmarii i
YCYHEHHS MOXJIHBUX Ne(eKTiB i pyiiHyBaHb Ipu (OpMOYTBOPEHHI IeTaneil i inTeHcudikarii onparoBaHas merary. o
IIUX METOJIB HaJIS)KAaTh BUAABIIOBAaHHS 3 KOMOIHOBAHOIO IT0/IaYCI0 METAIY B IOPOXHUHY PYXOMOI MaTpHIIi, IKE T03BO-
JISi€ YIPABILATH TEUi€I0 1 PO3TANIyBaHHIM 30HHU 3 HAHOLIBII iHTCHCHBHUM 3MIITHEHHSAM Ha 3aJaHiil BUCOTI OCEpEnKy Je-
(dopmartii; BUIaBIIOBaHHS JOTIOBHEHE TOMEPEIHH0I0 a00 HACTYITHOIO BHCAIKOIO (DIIAHIM i CIIOCIO BUTOTOBICHHS JETa-
JIeH TUIY BTYJIOK KOMOiHYBaHHSIM HACKPi3HOIMIPOIINBKH i IOATBIIOTO MPSIMOTO BUIABIIOBAHHS HA OIPABIIL.

KoarouoBi cioBa: BuaBimtoBaHHS, 1e(OpPMOBAaHUN CTaH, CTYIiHb JedopMallii, HepiBHOMIPHICTb Aedopmarlii,
pYHHYBaHHS JeTanei, criocoon KoMOIHOBaHOTO JehOpMyBaHHSI.

Kanw:xuuii O. B., Auiesa JI. L., Taraun JI. B. CujioBi pe:xxumMu BuAaJieHHsI NYaHCOHIB i3 aeraJeil micas
XO0JIOJHOT0 3BOPOTHOI0 BH/AABJIIOBAHHS i NIPSIMOro BUAABIIOBAHHSA 3 po3aa4olo / O0podka MaTepiajiB THCKOM. —
2016. — Ne 2 (43).

[IpuBeneHi pe3ynapTaTH aHali3y METOJOM CKIHUEHHHX €JIEMEHTIB XOJIOJHOTO 3BOPOTHOTO BHAABIIOBAHHS Ta
IPSIMOTO BHJABIIOBAHHS 3 PO3/1au0l0 KOHYCHUM ITyaHCOHOM ITOPOKHUCTHX BHPOOIB 13 HU3bKOBYTIIENeBoi craini. [Ipu
X0JIOZHOMY (OPMOYTBOPEHHI BpaxoBaHi MPY>kHi AeopMallii Ta BHHIKHEHHS TeMIIEpaTypH Y 31e(hOpMOBaHOMY METAJII.
Po3paxyHKOBUM IUITXOM OTpHUMaHi KiHIEBi Gpopmu i po3Mipu BUpoOiB. Bu3HadeHi 3a1e:KHOCTI 3yCHIIIS BUAABIIOBAaHHS
BiJl MIEPEMILICHHS IHCTPYMEHTA 1 pO3MOALUTH HANPYKeHb Ha Ae(hOpMYyHOUOMY iHCTpYMEHTI. [1Ji1 3BOPOTHOTO BHIIABIIO-
BaHHS YCTaHOBJICHI 3yCHJUIA JiCTaBaHHs IyaHCOHA 13 3aTOTOBKHU Ta 3arOTOBKH i3 MaTPUIN MICIsA BUAABIIOBAHHs. Takox
BU3HAYCHO 3yCHJUIS JIsl BapiaHTa BULITOBXYBAHHS i3 MaTPUIIl ITyaHCOHA Pa3oM 3 3aroTOBKOI0. CHijIbHE BUILITOBXYBaH-
HS IyaHCOHA i3 3arOTOBKOIO IMPUBOJHUTH JO BHUKIIOUCHHS BUHUKHEHHS PO3TATYBAJbHUX HANPY)XEHb B ITyaHCOHI Ta
MIZABHUIICHHS 1X CTiiikocTi. J[Jis mpssMOTo BUIaBIIIOBaHHS 3 PO3/1a400 BCTAHOBIICHI BapiaHTH JicTaBaHHS 31e(hOPMOBaHOT
3arOTOBKH 13 MaTpulli 1 ImyaHcoHa micis (GopMOyTBOpeHHs. Pe3ynbpTaTH NOCIHiIKeHb NOMOBHIOIOTH iICHYIOYI JaHi JUIs
MPOEKTYBaHHS TEXHOJIOTI i IITAMIIOBOI'O OCHAIIEHHS, PO3PaXyHKIB IIyaHCOHIB Ha MillHICTh, BHOOPY IPECOBOro 00JIa -
HaHHS 1 yTOYHIOIOTh BUMOTH /10 3MaIleHb JJIsI BUIABITIOBAHHS.

KoarouoBi cioBa: xonoHe 3BOPOTHE 1 MpsiMe BUIABIIIOBAHHS, KOHYCHHH MyaHCOH, IIOPOKHHUCTI BUpOOH, Me-
TOJ CKIHUCHHHX €JEMEHTIB, 3yCHUIA AehOopMyBaHHS, MUTOMI 3yCHIII, KiHIEBI opMa i po3Mipu BUpPOOIB, 3yCHILIA
JIicTaBaHHS ITyaHCOHA, 3yCHIUIS BUIITOBXYBaHHS, PO3IIOJIUI TEMIIEPATypPH.

Anapees A. K., I'puzin O. 10., lumanskuii . B., Hanowmkin M. €., Hlanep M., ®poJios . B. Kpure-
Ppii UIs1 OLiHKHK BJIaCTHBOCTEH MeTajleBUX TPYO y monepedynomy nepepisi / Oopodka marepiaiiB Tuckom. — 2016. —
Ne 2 (43).

Po3risiHyTO BUMOTH CTaHIAPTIB, SIKI PEriaMeHTYIOTh TEXHIYHI YMOBH NOCTa4aHHs TPYO, CIIOCOOM MeXaHIuHUX
BUIIPOOYBaHb 1 OCOOJIMBOCTI MEXaHIYHUX BIACTUBOCTEH OE3IIOBHHX 1 3BApHHUX TPYO, MPH3HAYEHHUX Uil POOOTH Iij
TUCKOM. HaBenieHO criocoOu OIIHKU X MeXaHIYHHMX BJIACTHBOCTEH B MONEPEYHOMY HANpsMKY, popMa 3pa3KiB i IHCTPY-
MEHT /ISl TPOBEJICHHS BUMPOOyBaHb. BcTaHOBIICHO 3HAYHMI BIUIMB Ha PE3yabTaTH MEXaHIYHUX BHIIPOOYBaHb BiJ Gop-
MH IHCTPYMEHTY Ta BUIPOOYBAHOTO 3pa3Ka, HAHECEHOTO Ha HhOMY KOHIICHTpaTopa Halpy>XEHb, a TAKOXK MO3UI[IOHY-
BaHHS OCTAaHHHOTO B MOMEHT IIPOBEJCHHS BUIIPOOYBaHb.

Karo4osi ciioBa: MexaHiuHI BUITPOOYBaHHS, KiTBIIEBHUI 3pa30K, BIACTHBOCTI, Tpy0a, MPUCTPiil, KOHIIEHTPATOP.

JAparodennkuii B. B., Illanosaa O. O., lyka O. A. Bukopucranis TexHO0J0rii iMIyJIbCHOI MeTaJ1000po-
0K Mpu BUPOOHUUTBI eJieMeHTIB Jierkoro 6ponesaxucry // O6podka marepianiB Tuckom. — 2016. — Ne 2 (43).

ImmynecHI MeToIM MeTamo00pOOKH 3MIITHEHHIM, 3BapIOBaHHS BHOYXOM, BUOYXOBHM W €IEKTPOIiAPUBHUM Je-
TYBaHHSM, YIIUIBHEHHSM OaraTomrapoBOi CTiHKH, BHOYXOBHM 1 €IEKTPOTiIPaBIiYHAM KOMIIAKTYBaHHAM 3HAXOIATH
IIUPOKE 3aCTOCYBaHHS MPH BUPOOHHUIITBI 3ac00iB jieTKoro OpoHe3axucty. [IpoBeeHO aHaji3 CydacHOTO CTaHy Tpo-
61eM, AKi TOB'A3aHi 3 3a0e3MeYeHHsIM TeXHOIOTii BUPOOHMIITBA 3aCO0IB JIETKOro OPOHE3aXHUCTy: HEMOXKIMBICTIO 3aXHC-
Ty BiJI X0JOAHOI 30pOi; BiICYTHICTIO TEXHOJIOTII CepiiHOr0 BUPOOHHUIITBA OiMeTasiuHoi OpOHi i3 30BHIIIHIM BHCOKOTBE-
panm mapom 55-60 HRC i TuinbHUM B’S3KMM IIapoM; 3a0e3redeHHs 3aJIMIIKOBOI MIITHOCTI KepaMiuHoi OpoHi, ToOTO
3[IaTHOCTI 30epiraTv )KMBYYiCTh NPU NONaJaHHI AEKIJIBKOX KyJb; BU3HAUYCHHS ONTHMAJIBHOTO CITiBBIJHOIIEHHS TOBIIH-
HH mIapiB Juist OiMetanigyHoi OpoHi. MeTol poOOTH € TOIIYK pe3epBiB BJOCKOHAICHHS TPaJUIiHHUX TEXHOJOTIH, 110
3abe3neuyroTh OpoHeMaTepiajaM BJIACTHBOCTI, SIKI HE MOCTYNAIOThCs HaHOMarepianaM. PilleHHsS mocTaBieHOro 3a-
BIaHHS 3[IIICHEHO NIJISIXOM BUKOPUCTAHHS IMITyJIbCHUX METO/IIB METAI000pPOOKH IILIIXOM 3BapIOBAHHS BUOYXOM.

KoaiouoBi caoBa: sierka 6ponsi, 6imeraneBa OpoHs, KepaMiuHa OpOHs, HAHOMAaTepialy.
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IeBuyk €. 1., CuBak P. 1., CyxopykoB C. I. Oniinka BUKOPUCTAHOTO pecypcy NJIACTHYHOCTI MeTaly npu
portaniiiniii BUTSKII KOHiYHUX 3aroToBoK // O0podka maTepiajiB THckoMm. — 2016. — Ne 2 (43).

Mertoto naHoi poOOTH € JOCIHiJKEHHsS BIUIMBY Halpy»XeHO-Ae(OpMOBAaHOTO CTaHy i 3aKOHOMIpHOCTEH HOTo
3MiHHM B ocepenKy Aedopmalii Ha BeIMYMHY BUKOPHCTAHOI'O PECYpCy IUIACTHYHOCTI 3 BpaXyBaHHSM BIUIMBY HEMOHO-
TOHHOCTI HaBaHTaKEHHS, 00YMOBJICHOI CKIIAJHICTIO TPAEKTOPIi pyXy Ae(OPMYIOUOro posMKa i KUIBKICTIO HEpEeXOMiB,
HEOOXI1THUX JIJIsI BUTOTOBJICHHS JieTali 3aJanoi ¢opmu 1 po3mipiB. B poGOTi BUKOHaHI HOCIIKEHHs TIpOLiecy poTarliii-
HOi BUTSKKM KOHIUHHMX JleTajed i3 JMCTOBHX 3aroToBok i3 cram 10. IIporec BUTSKKHM peani3oBaHMN Ha BepCTaTi
6P13®3 3 yncnoBuM IporpaMHUM KepyBaHHAM. [Ipu oMy B porpaMy KepyBaHHS BEpCTaTOM BBOAMIIACH iH(pOpMAIIis
PO MIBHIKICTH OOCPTaHHS 3arOTOBKH, IIBUAKICTH ITOAAYi i PO TPAEKTOPi0 pyxXy pobodoro iHCTpyMeHTY. s omiHKA
BIUIMBY TIapaMeTPiB 1 peXKUMIB IPOIIECY BUTSHKKH HA BEIHINHY BUKOPHUCTAHOTO PECYPCY IDTACTUYHOCTI I METOIOM KiH-
[IEBUX €JIEMEHTIB BU3HAYCHO HAIPY>KEHO-Ie(OpPMOBAaHHI CTaH 1 3aKOHH HOTO 3MiHHU B OocepeaKy aedopmariii i, Ha 0OcHO-
Bi OTpHMaHOi iH(opMaIlii, BHKOHaHa OIIHKAa BEJIMYMHHU Y JJIS1 TOUYOK 3aTOTOBKH 3 PI3HUMH MOYaTKOBUMH KOOpAWHATA-
MH. BeraHoBIIeHO, 110 BENMYUHA i ICTOTHO 3aJIKHTH BiJ ITOJIOXKEHHS TOYKH.

KoarouoBi ciioBa: HanpyxeHHs, aedopmallii, poTauiiiHa BUTSDKKA, CTYMiHb JedopMalii, TOKa3HUK Hampyxke-
HOT'O CTaHy, pecypc IIaCTHYHOCTI.

Kosanescoknii C. B., I'ymun O. B., ITonos A. O. /locigKeHHs] NOBEPXHEBOro 3MillHEeHHsI po0oYHX MO-
BEPXOHbB JieTajleii MAIIMH HA OCHOBi MOBEPXHEBO-TNIACTHYHOI JedopMalii NIpH HAKOYYBAaHHI POJIMKOM 3 Kpyro-
BUM npodisem // O6podka marepianiB Tuckom. — 2016. — Ne 2 (43).

Ha ocHOBI oTprMaHHX paHillle TEOPETHYHUX PIlIeHb OyJI0 po3po0ieHe TEXHOIOTIYHE OCHAICHHS JUIS eKCIIe-
PUMEHTAIBHOTO MIATBEPKCHHS CTYIICHIO BIAIOBITHOCTI IO PeaIbHOTO MPOoIecy peatizalii. B craTTi HaBeneHi pe3yib-
TaTH EKCIICPUMEHTAJIBHUX JIOCITII)KEHb IPOIleCy MOBEPXHEBOI'O 3MIIHEHHS POOOYMX NMOBEPXOHb JETaJICH MalluH Ha
OCHOBI MTOBEPXHEBO-IIACTUYHOI Ae(hopMallil TpH HAaKOTyBaHHI POJIMKOM 3 KPYrOBUM MpoQiieM, a TAKOXX MPOBEICHO iX
NeTanbHUK aHai3. 3poOJeHi BiAMOBIMHI BUCHOBKH MPO MOKJIMBICTH 3aCTOCYBAHHS 3alPOMIOHOBAHOTO CIIOCO0Y 3Mill-
HEHHS y pealbHUX BUPOOHUYUX YMOBaX, a TAKOXK HaJaHi peKOMEH/AIIT 11010 BIOCKOHAICHHS TEXHOJOTIUHUX PEIKUMIB
peautizariii mporecy.

KoarouoBi cioBa: noBepxHeBo-miacTu4yHa Jedopmariisi, poOOUnil pOJHK, €KCIEPUMEHTAIBHI IOCIIHKEHHS,
KYT CXpEIlyBaHHsI, IIOPCTKICTh, TBEPIICTh, HAKOYECHHSL.

Cagenos J. B, Ily3up P.I'., Yebenko F0. M., ®egopak I. I. AHajgiTHYHe BU3HAYEeHHA WIITbHOCTI MOpO-
LIKOBOI 3ar0OTOBKU AHI30TPONHOI CTPYKTYpPH NPpH iMIyJbcHOMY BiOpoymijibHeHHi / O0po0ka martepiajiB THC-
koM. — 2016. — Ne 2 (43).

[Tpu BiOpauiliHoMy yIIUIBPHEHHI JUCTIEPCHUX MOPOIIKOBUX CEPEAOBHII 3aBXKIM BUHUKA€E MUTAHHS HPO XapakTep
3MiHH IIUTFHOCTI TIOPOIIKOBOT 3arOTiBKH Ta 4Yac il AMHAMIYHOTO THUCKY. Y poOOTI MPOBEICHO aHAIITHIHE MOJCITIOBAHHS
BiOpaIiifHO-CTATHYHOTO TIPECYBaHHS ITOPOIIKOBOi 3arOTOBKHM, HAJUICHOI PEOJIOTIYHMMH XapaKTepHCTHKaMu. BussneHi
3aKOHOMIPHOCTI, AKi ()aKTHYHO TOBSI3YIOTh KIHEMAaTHYHI MMapaMeTpH MpoLecy BiOpaIiiifHoro mpecyBaHHS i TeOMETPUYHI
po3mipu noporkoBoi 3arotoBku. [TokasaHo 1o, HaxuIstoun (GizuuHe TLI0, 1O AePOPMYETHCS, IEBHUMH PEOJIOTTYHUMU
XapaKTepPUCTUKAMH, MOKHa BH3HA4YaTH HEOOXiJHI MapaMeTpy HOro HaBaHTAXKEHHs Ui 3M00YTTS SKICHUX MOKa3HHKIB
TOTOBOTO BHPOOY 1 BUOOPY TEXHOJOTTYHOTo 00JiaHaHHs. BruBeeHI HOBI MaTeMaTHUYHI BUPA3H [T BU3HAYCHHSI [IIIJIBHOCTI
JICTIEPCHOT MOPOIIKOBOI 3ar0TOBKH 3aJIEKHO BiJl TUCKY NIPECYBaHHs, KIHEMaTHYHUX MapaMeTpiB, TEOMETPUYHHUX PO3MIpIB
i 11 peostoriuHux xapakTepucTik. OCHOBHUM MTOKa3HUKOM IIPH MOJICITIOBAHHI MPOIIECY MPECYBaHHS MOPOIIKOBUX CyMIiIIIeH
NPUHHATHN TUHAMIYHAA THCK, SIKWH JOPIBHIOE JIOJAHKY IHTEHCUBHOCTI IMHAMIYHOI CHIIM, PO3IOAIIEHOT 32 IUIOIIEIO Tie-
PETHHY ITUCIICPCHOT MMOPOIIKOBOI 3arOTOBKH, KYTOBOi YaCTOTH BUMYIIIEHUX KOJIHMBAHb i gacy ii mil.

Kunro4oBi cjioBa: mopomnikoBe cepesoBuile, BidpamniiiHe mpecyBaHHs, JUHAMIYHHN THCK, TOPOIIKOBA 3ar0TOBKA.

Haiiza6exoB A. b., Jle:xxuboB C. M., I1anin €. O., Kpynenbkun 1. I. Ouinka edpekTMBHOCTI HOBOI eHepro-
30epiraro4oi TexHoJIOTii MPOKATKH TOBCTOIO JIMCTA HA OCHOBI KOMII'IOTEPHOro MojeaoBaHHsa // O0podka mare-
piauiB Tuckom. — 2016. — Ne 2 (43).

VY crarTi HaBeAECHO Pe3yIbTaTH KOMI'TOTEPHOTO MOJEIIOBAHHS €Hepro30epirarouoi TeXHOJIOTIi MPOKATKH, IO
BKJIIOUYA€ B ceOe MPOKATKY 3arOTOBKH Y BAJIKaxX 3 PEIbEPHOIO TOBEPXHEI Y BUTJIS KIbLEBUX IPOTOYOK, YTBOPIOIOThH
TparnerieBuIHI BUCTYIN 1 3aMIaINHU 3 HEPIBHUM BiTHOIIEHHSIM 10 BHCTYIy 3alaguHi, i BUPIBHIOBAHHAM 3arOTOBKH Ha
IMIaAKiA 004l 3 HACTYIMHOIO MPOKATKOIO 10 MOTPiOHOTO THIOpo3Mipy. B xomi maHoro MonemoBaHHS 0yJ0 BHBYEHO
(hopMO3MiHEHHS 3arOTOBKH B MPOIIECi IPOKATKY i MPOBEIeHa OIiHKa (JOpMYyBaHHS CXeMH Ae(opMyBaHHS 3a JIOTIOMO-
roto koeodiuienra Jlone-Hanai, 1o BUHUKae IPHU MPOKATIIi 3arOTOBKH 3 3aIIPOIIOHOBAHOI TEXHOJIOTII. AHAMI3 POpMO3Mi-
HH 3arOTOBKH IIPH MPOKATLi 10Ka3aB, Mo (opMa MONEepevHoro nepepizy 3aroToBKH BXKe Micisl IBOX MPOXOAIB B Tiaj-
KHX BaJIKaX TMOBEPTAETHCS JI0 MPSIMOKYTHOI opmu 6e3 iCTOTHOI 3MiHM IOYAaTKOBUX PO3MIpiB 3aroTOBKH. Pe3ynbraTi,
oTpuMaHi B XoJi aHanizy koedinienrta Jloge-Hanai, nmokasanu, 1o npu npokartii B peabe(HUX BAIKaX Y HONEPEUHOMY
nepepisi 3aroTOBKY NepeBakae CHPUITINBA cXxeMa e opMOBaHOTO CTaHY.

KoarouoBi ciioBa: penbedHi BaJKy, I1aJIKi BaJIKH, MOJEIIOBaHHS, GOpMO3MiHEHHS, 1e)OPMOBAaHHI CTaH, KOe-
¢iuient Jlone-Hanai.
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Bepreman I'. B. Pexxumu nedopmanii Ta TeXHOJIO0risi BUPOOHUNTBA PelikKH KOHTAKTHOI BaroHiB MeTpo-
noiteny // O6podka marepiaiiB Tuckom. — 2016. — Ne 2 (43).

B ymoBax npoxarHoro Bupoonunrsa [IAT «E€spa3 — JIM3 im. [TleTrpoBcbkoro» po3pobiaeHo i 0CBOEHO HOBY Te-
XHOJIOT1}0 BUPOOHMIITBA TPOKATHOT'O NPO(DiTI0 KOHTAKTHOT PEHKK BaroHiB MeTponoiiteHy. /lanuii mpoxatHuid npodiib
BUPOOIISIETHCS HA CEPEAHBOCOPTHOMY CTaHi «550», KM CKIaJaeThes 3 8-MH KIITEH «Iyo», po3TalloBaHUX MOCIII0BHO
y JIBOX MapaJieIbHUX JiHIAX 1 BUKOPUCTOBYETHCS ISl 3/IIHCHCHHS KOB3aIOYOTr0 KOHTAKTY 31 CTPYMOIIPHUAMAUEM PyXO-
MOT0 CKJIa[ly METPOIIOJIITCHY (€IeKTPOBO3a 200 MOTOPHOTO BaroHa).

Kro4oBi ciioBa: peifka KOHTaKTHa BaroHiB METPOIOIITEHY, BICBMUKIITEOBHHA CepeIHROCOPTHHH CTaH «550»,
3aKpUTHIA YHCTOBOI KaJliOop, TpebiHb BEPXHBOTO i HIHKHBOTO CTPYMKIB KalliOpy, TOJIOBKA, IIMIKA 1 MiJOMIBa KOHTAKTHOT
peHku.

IaiikoBa T. B. BuznaueHnnsi MiHiMaJIbHOT0 3yCHJIJIS MPUTHCKY NPH BUTSKII KOPoOUYaTHX 1erajiei 3 au-
CTOBOI0 MeTaJy 3 Pi3HUMH MeXaHiYHUMU BJaacTuBocTsIMH // O0podka MaTepiaiB TuckoM. — 2016. — Ne 2 (43).

Ha ocHOBI pimeHHs piBHSHb PIBHOBaru Juis NMPSIMOKYTHOI IUIACTUHKHM HaBAaHTA)XEHOI MONEPEYHOI0 CHIIOK0 1
NPUIYIIEHb TEXHIYHOI Teopii IUIAaCTUH BU3HA4YEHA 3aJISKHICTh JJISI pO3PaxyHKy 3YCHJUIS HPUTUCKY NMPU BUTSKIN KO-
pobuarux neranei. PileHHS mpoBOAMIOCS METOAOM IiJCTAHOBKM MOJBIMHUX TPUTOHOMETPUYHHX PSAIB 3 MOJCIIO-
BaHHSM 3yCHWIUIS, 110 TPHKIANAETHCS BiJl MyaHCOHA, IUIIXOM IHTETPYBaHHS OAWHMYHOTO THUCKY IO IUIOLI HaBaHTa-
xeHHss. OTpUMaHUi BHpa3 JAa€ MOXIIHMBICTh pO3paxyBaTH MiHIMalbHE 3HAYEHHs 3yCHIUIS NMPHUTHCKY 3 BUHUKHEHHSIM
JIONTYCTHMOTO PO3MIpy CKJIaJ0K, KOJIM BOHU PO3IIIAIKYIOThCS, MIEPEX0/sI4n Yepe3 BUTsDKHE pedpo matpuui. dopmyina
BpaxoBY€E aHI30TPOIMII0 MEXaHIYHAX BIACTUBOCTEH MeTaly, IO BUTATAETHCS, BBEACHHIM B Hei KoedilieHTa IMATiHIPH-
YHOT YKOPCTKOCTI INIACTHHKH, Pi3HOTO M0 B3a€EMHO MEPICHIUKYISPHAM HanpsMaM. Mojke 3aCTOCOBYBAaTUCS AJIsSL IPOCK-
TYBaHHS TEXHOJIOTIYHUX TIPOIECIB BUTATYBAaHHS KOpoO9YacTUX BHPOOIB 3 OiMeTaTy B TEXHOJIOTIYHIN MiATOTOBIN BHPOO-
HHLTBA.

Karo4oBi ciioBa: mucToBuii OimMeran, BUTSDKKA, KOPOOUATi eTali, MOTepeyHi CHITH, T HAPHIHA KOPCTKICTh.

Kyaik T. O., Kyaik O. M., Kyaik H. O. ExcnepuMeHTa/lbHe J0CTiIZKeHHSI TeMIepaTypHUX NOJIB oce-
penxy nedopmanii mpu JucroBiii mpokatni / Oopodka matepiamiB Tuckom. — 2016. — Ne 2 (43).

Peauizauist npotieciB JIMCTOBOT IPOKATKH CYIPOBOKYETHCSI 3HAUHUM BHUJICHHSIM TEIUIOBOT eHeprii B ocepe -
Ky aedopmariii, o0 Moke OyTH BUKOPHCTAHO JJIsI LIJIECTIPSIMOBAHOTO MiJIBUILCHHS Py TEXHIKO-EKOHOMIYHUX MOKa3-
HUKIB. 3alpOMOHOBAaHA METOAMKA Ta OOJIAJHAHHS U1 CKCIEPHUMEHTAIBHOIO MOCIIKCHHS TEMIICPAaTypHUX PEIKUMIB
MIPOLIECY MPOKATKH 3 BHKOPHCTaHHAM CIICIIaTbHOTO MPHCTPOIO Ul IUIACTHYHOI Aedopmamii i TepMOIHANKATOPHUX
omiBiB Tempilstik. TIpexcTaBieHi pe3yapTyr0di pO3MOAIIA TEMIEPAaTypH 3a BACOTOKO 3arOTOBKH, IO OTPHUMAaHi s
PI3HUX TEXHOJOTIYHUX CXEM ITiJJBEICHHS TEIUIOBOI CHEPTii.

KoarouoBi cjoBa: nmcroBa npokarka, TEIJIOBa €HEPTis, TEMIIEpaTypHE I0je, eKCIIepUMEHTAIbHE JTOCIIKEeH-
HSl, PO3TOALT TEMIIepaTyp.

®enopinos B. A., Kapuayx C. I'., Kyaik O. M. Po3noain nosaoc Ha MipHi 3aroroBku B yMoBax aApi0Hoce-
piiinoro BupooHunTBa // O6podka marepianiB Tuckom. — 2016. — Ne 2 (43).

Ha ocHOBI aHaiizy NepCcreKTUBHUX HAIPSIMKIB PO3BHTKY 3arOTiBEIbHOIO BUPOOHHIITBA 3alPOIIOHOBAaHA HOBA
KOHCTPYKIIisl yCTaTKyBaHHs /sl peajiizaiii cnoco0y pi3ku 3CyBOM 3 KPYTIHHSIM 3 BUCOKHMH TEXHIKO-€KOHOMIYHUMHU
XapaKTepUCTUKaMHU. 3alPOIIOHOBaHA KOHCTPYKIISI yCTAHOBKH JIO3BOJISIE Pealli3yBaTH CXEMY BiJIpi3KU 3CYBOM 3 KpPYTiH-
HSM 3 MiHIMaIBHHUMHU CHJIOBUMH XapakKTepUCTHKaMHu. KOHCTPYKIisl yCTaHOBKU CKJIAA€ThCs 3 TEXHOJOTIYHMX JIeTajeH.
ITpn npomy 3a0e3meuyeThesl BUCOKA SIKICTh 3arOTOBOK, IO PO3IUISIOTHCS. ISl pO3MOALTY 3aroTOBOK HEe MOTPiOHO 3a-
CTOCYBaHHS JIOPOTOTr0 YCTAaTKyBaHHS: KPUBOLIMITHUX HOKHUIIb a00 NpeciB, BUKOPUCTaHHS CIIEIiaJbHUX (yHIaMEHTIB.
YcraHoBKa Moke OyTH BUKOPHCTaHa HABITh B NOJOBUX YMOBAX, JAJISI IbOTO HAaBITh HE MOTPIOHO IMiKITIOYEHHS JIO ele-
KTPUYHUX MepexX. TakuM 4MHOM, 3HIKYETHCSI COOIBApPTICTh MIPHHUX 3arOTOBOK, 110 HMOAIISAIOTECS. [laHe ycTaTKyBaHHS
MOXe OyTH peKOMEHJIOBaHe /sl BIPOBAPKEHHS B yMOBAaX OJIMHUYHOTO 1 IpiOHOCEPIHHOTO BUPOOHHIITBA.

KurouoBi ciioBa: Bifjpizka 3CyBOM 3 KpYTiHHIM, COPTOBUH MPOKAT, 3aTOTOBKA, COOIBAPTICTH, SIKICTh.

Baanimipos E. O., Bopoaaii T. A., Hocta H. B. MeToauka po3paxyHKy MeXaHi3MiB CKJIaIHOI CTPYKTYpH,
1[0 32CTOCOBYIOThCSI MpH 06po6ui MeTaJiiB THCKOM // O0podka maTepianiB TuckoM. — 2016. — Ne 2 (43).

CTpyKTypHHI aHaJIi3 € TOYaTKOM Oy/b-SIKOTO PO3paxyHKy 0araTolaHKOBOTO MEXaHi3My. MeToto 11i€i poGoTH €
PO3TIISA METOJMKHA CTPYKTYPHOTO aHali3y KiHEMAaTHYHWX JIAHIIOTIB, IO MICTATh SK HIKYi, TaK 1 BUII KiHEMaTHYHI
napH, TOOTO MICTSTh €IEMEHTH BaKUIBHHX, 3y0UacTHX Ta KyJlauKoBHX MexaHi3MmiB. Ha 6a3i ¢popmymnn Yebumesa po3r-
JSIHYTO y3araJbHEHHS MOHSTTS CTPYKTYPHOI I'PYIH , 110 BKJIIOYAE HIXKY1 1 BUII KiHeMaTnuHi napu. [IpuBeneni cxemn
CTPYKTYPHHUX TPYI, IO 3HAXOJSTh 3aCTOCYBAHHS B PEJbHUX MeXaHi3Max. PO3IIITHYTO CTpyKTypHHH aHali3 MexaHi3-
MIB 32 METOJIOM «3YNHHKHU JIAHOK», 110 J03BOJISIE BU3HAYNUTH YUCIIO TIOYATKOBUX JIAHOK, BUJIM CTPYKTYPHHUX TpYII, L0
BXOJISITH /10 CKJI/ly MEXaHi3My, YNCIIO HA/JIMIIKOBUX 3B'I3KIB 1 MiCLIEBUX pyXoMocTed. PO3IIIsHYTO NMpUKIa] CTPYKTY-
PHOTO aHaJi3y MEXaHi3My CKJIa/HOT CTPYKTYpH.

Kurouosi ciioBa: cTpykTypa, CTpyKTYpHUH aHai3, HIbKYa KiHEMaTUYHA 1apa, BUIAa KiHEMaTHYHA 1apa, CTPY-
KTypHA Ipyna, BUIU TPYII, METOIMKA, (hopMyIia OYIOBH.
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3aBropoaniii A. B., I'puokos E. I1. BiockoHajieHHsI TeXHOJIOTii i 00,1aJHAHHS MpoIleciB MpaBKH TPYO HA
KOCOBAJKOBUX TPyOonpaBuabHUX MammnHax / O0podka matepiaiB Tuckom. — 2016. — Ne 2 (43).

B po0oti po3risiHyTi CKIHYEHO-EJIEMEHTHI MOJIET] MPaBKKU TPYO HAa KOCOBAJIKOBUX TPYOONPABHIbHHUX MalllH-
Hax. Pe3ynbpraTi OTpUMaHMX CKIHYEHO-EJIEMEHTHHX Mojelield OyJiM BUKOPHCTaHI ISl aHaJli3y BIUIMBY TEXHOJIOTTYHHX
PEKMMIB MPABKU Ha SIKICTh BUPOOIB, 110 BUIPaBISETHC. PO3MIsHYTO mpoiec oBamizalii TpyOH NpW BHUIIPABJICHHI Ta
NPOaHai30BaHl PEXKUMH, IIPU SKUX JaHWH NedeKT BiacyTHiH. Ha ocHOBI OTpMaHMX €HEproCHIOBHX IapaMeTpiB Mpo-
Lecy Ta TBEPJOTUILHOT MOJEINi PO3IIIIHYTa CKIHYEHO-eJIEeMEHTHA MOJIENIb PO3paxyHKy IUIsl NMPOSKTYBaHHS TPaBEpCH
KOCOBAJIKOBOI NMPaBMIBHOI MalIMHA. BUKOpUCTaHHS JAHOTO MiAXOLY IPU HPOSKTYBaHHI JECATUBAIKOBOI TPYOOIpaBH-
nmpHOT MamuHE OBB 9005 mo3Bomimio 3HM3WTH 3araibHy mMacy MammHHU 3 210 no 80 TOH i BUHTH Ha OAWH pPiBEHH 3
MIPOBIIHAMH CBITOBIMH BUPOOHUKAMH MIPABUIHLHOTO 00JIaTHAHHS.

Karouosi ciioBa: Tpyda, mpaBka, CKIHUCHO-EJIEMEHTHA MOJIENb, KOCOBAJIKOBA TPYOOTIpaBIiIbHA MaIlliHa, TEX-
HOJIOTIYHI peXUMH, IPOEKTYBATHLHUN PO3PAXYHOK.

Kapnayx C. I'., Kapnayx /I. C., Yocra H. B., Koasinenko A. B. Po3po0ka cneniaiizoBaHoro 06;1aiHaHHsA
CTATHKO-THHAMIYHOL Aii ISl MOAiay copToBOro npokary (Tpy0) Ha MipHi 3aroroBku // O6podka MaTepiaiB THc-
koM. — 2016. — Ne 2 (43).

Ha ocHOBI aHanizy nepcHeKTHBHHUX HANpPSIMKIB PO3BUTKY 3aroTiBeJIbHOTO BUPOOHMIITBA 3aIIPOIIOHOBAHO HOBI
KOHCTPYKIIii 00TagHaHHS JJIs PO3AUIOBUX MPOIECIB CTATHKO-AMHAMIYHOL il 3 BUCOKUMH TEXHIKO-CKOHOMIYHHUMH Xa-
paKkTepUCTUKaMH. AHalli3 NPOBEACHUX TEOPETUYHHMX JOCHIPKEHb TOKa3ye, IO MOMEPEJHE CTATUYHE HaBaHTAXKCHHS
IIPY MO JO3BOJISIE 3HU3UTH BHCOKOYACTOTHI KOJIMBAHHS CHCTEMH «IHCTPYMEHT — 3pa30K — ONOPH», BUKIIOUUTH I10-
PYIICHHSA KOHTAaKTYy 3pa3Ka 3 OIlopaMu, 3HU3UTH IMIKOBI BEJIMYNHH CHII 3 00Ky Ooiika i omop. HasBHiCTh cTaTn4HOI cCHn
B MOMEHT yZAapy 3a0e3medye NeBHUN BUXIIHUH PiBeHb HANPYXKEHb, AKi PO3TATYIOTh B 30HI KOHIIEHTPATOPa HANPY)KEHb,
IO MiJBHILYE KEpOBaHICTh TpimuHOoo0. [IpoBeneHi ekcrepruMeHTanbHI TOCTiKEHHS MOKa3yl0Th, 10 U OTPUMAaHHS
3arOTOBOK BHCOKOI SIKOCTI pEKOMEHIY€EThCSI BHOMPATH BENMYMHY CTATHYHOI cvuk B Aiamasoni 40-50% Bin Bemmuman
JMUHAMIYHOT CHJTH PO3/IITICHHS.

KoarouoBi ciioBa: po3aineHHs, CTaTHKO-IHMHAMIYHE HABaHTa)XXEHHS, IIPEC-MOJIOT, KIMHOLUIAPHIPHUN MeXaHi3M,
COPTOBUH MPOKAT, 3ar0TOBKA, COOIBAPTICTh, AKICTh.

Kinpenko M. 1., Motos B. O. O0rpyHTyBaHHSI TeXHOJIOTiYHMX MeK 3aCTOCYBAaHHSI CIOCO0Yy MAarHiTHOI
00po0KM NMPOOMBHOIO MyaHCOHA i cBepes i3 WBHAKOPI3aNbHUX cTajlell B iMIYJIbCHUX MArHiTHUX moJsx // O0-
podka marepiajiB Tuckom. — 2016. — Ne 2 (43).

Bukinanena podora nmpucesiueHa oOIpyHTYBaHHIO Ha 0a3i BIIOMHX TEOPETHYHUX ySIB MEX BUKOPHCTAHHS CIIO-
co0y MarHiTHOI 0OpOOKH IHCTPYMEHTIB 13 MIBUAKOPI3AIBHUX CTaJel B IMITYJIbCHUX MarHiTHHX MOJsIX. [IpoaHanmizoBaHO
ICHYI0Yi CTIOCOOHM MarHITHOT 0OpPOOKH, SIK METOAIB 30UIBIICHHS CTIHKOCTI PIKy4oro iHCTpyMeHTa MUITXOM HaKJIaJeHHS
Ha 30HY pi3aHHS MarHITHOTO NoJA. BusBieHo, mo edekt 30UIbIIeHHS TePMiHY CIYKOH 13 MIBUAKOPI3ANbHUX CTaJeH
MIPH HAKJIAJICHHI MarHITHOTO TIOJI Ha 30HY Pi3aHHA 3aJIC)KHUTH BiJl HAIIPY>KEHOCTI MAarHITHOTO TIOJS, HAMIPSIMKY MarHiT-
HOTO MOTOKY Ta YMOB pizaHHs. [loka3aHo, 10 epeKTUBHICTh CIIOCO0Y MarHiTHOI 0OpOOKH 3aJeKHUTh BiJl LIJIOTO Py
(axTopiB, SIKi BITHOCSTHCS SIK JI0 YMOB BIUIMBY Ha IHCTPYMEHT MarHiTHHM IIOJIEM, TaK 1 0 YMOB, B SIKHX 1I€H 1HCTPY-
MEHT €KCILTyaTYEThCs. PO3pO0JICHI TPy HAMPSIMKK TEXHOJIOTIYHUX PEKOMEHIAIIIN, K OXOIUTIOIOTE JOCHIHKECHHS BILTH-
BY MarHiTHOTO IOJIsl HA BJIACTHBOCTI IIBUIKOPI3JIbHUX CTaJIeH, SIKi 3yMOBIIIOIOTh €KCIUTyaTalliliHi BIACTUBOCTI IHCTPY-
MEHTY, JIOCJI/PKEHHS BIUIMBY MarHiTHOTO IOJISl HA CTIHKICTh Pi3ajbHOrO IHCTPYMEHTY i €KCIUTyaTalliiiHuil perilaMeHT
00pOOJICHOTO IHCTPYMEHTY.

Karwu4osi ciioBa: marHiTHa 00p0o0OKa, HAaNpy)KEHHS, HANPYKEHICTh MAarHiTHOTO IOJIS, HaAIHHICTD, IIBUAKOPI-
3aJbHa CTaJb.
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ABSTRACTS

Lezhnev S. N., Najzabekov A. B., Panin E. A., Kojnov T. A., Mazur 1. P. Development and computer
simulation of the new scheme of combined process «rolling-equal channel angular pressing» // Materials working
by pressure. — 2016. — Ne 2 (43).

In this article, using computer simulation, was conducted a study of new modification of the combined process
«rolling-pressingy, the distinctive feature of which is the use of vertical rolls at the exit from the matrix. There was per-
formed the investigation of the stress-strain state, form change of billet and the microstructure evolution. As a result, it
was found that the use of vertical rolls at the exit of the equal-channel step matrix has the following advantages: the
treatment of the workpiece is more uniformly over a cross section; overall, due to the changing the direction of com-
pression during rolling in the vertical rolls the deformation occurs at much lower values of the extrusion, which entails a
slight change in the original dimensions of the workpiece; the initial grain size is reduced more intensively both on the
surface and in the central zone and more evenly.

Keywords: rolling-pressing, combined process, modeling, stress-strain state, vertical rolls.

Zhbankov 1. G., Grachov 1. A., Chikota I. M., Samglyadov A. D. Forging of heavy ingots based on usage
of profiled workpieces // Materials working by pressure. — 2016. — Ne 2 (43).

Is determined that pre-shaping of ingot before the upsetting allow to increase level of deformational treatment
of forgings. Besides of mentioned before this technique allow to achieve decreasing of irregularity of strain distribution
in produced forging. Was considered shaping of billets with rectangular and square cross sections with the aid of flat
dies. The rectangular cross section has the ratio of sides equal to 0,5 and 0,75. Is determined that more rational scheme
of forging ingots with usage of pre-shaped billet is the scheme that based on formation the billet with rectangular cross-
section and ratio of billet sides should be equal to 0,75.

Keywords: forging, ingot, shaping, simulation, FEM, strain.

Kulik T. A., Kulik A. N., Kulik N. A. Mathematical simulation of unsteady temperature regimes of heat-
ing rolls of warm-rolling mills // Materials working by pressure. — 2016. — Ne 2 (43).

During the deformation of some steels and alloys is necessary to prevent the coincidence of the temperature of de-
formation with temperature reduction of plasticity. In such cases it is necessary to provide a stable temperature heat defor-
mation. On the basis of the decision of a condition of energy consumption balance the technique of definition of time of an
exit on stationary mode of operations a warm-rolling mills with use of an internal source of the work-rolls heating is devel-
oped. Was identified possible solutions to reduce the time of output of the mill at the steady-state temperature.

Keywords: warm-rolling, mathematical modeling, energy balance, roll, internal heating, unsteady temperature
regime.

Puzyr R. G., Savelov D. V., Dikaja L. E. Establishing analytical dependences for calculation of the me-
ridional domestic efforts at profiling shells of revolution // Materials working by pressure. —2016. — Ne 2 (43).

Management by the field of tensions and deformations in the processes of the sheet stamping and profiling by
the change of border terms is the effective enough and simple method intensification these processes and receipt of
high-quality details. By the production of rim wheel transport vehicles for diminishing of size dangerous meridional
tensions it is used the methods of the radially-rotary profiling mainly instead of cylindrical purveyance conical interme-
diate product, that is variation of border terms. But dependences which adequately took into account the change of the
field tensions during the flowage of different in a due form of piece at profiling of rim do not exist. Analytical expres-
sion is in-process got for the calculation of the field tensions on the radius of rounding type of rim in the change process
form and influence geometrical border terms is shown on a size and distribution of meridional tensions.

Keywords: blank; plastic deformation; profiling; stamping; rim; radius.

Rozov Y. G. The influence of «edge effect» on the limit for deformation in a combined pinch-dispensing
process of tubing stocks according to the condition for the formation of circular folds // Materials working
by pressure. — 2016. — Ne 2 (43).

The paper considers the influence on the deformation processes of tubing stocks in the pinch operations, dis-
pensing and their combination of the so-called «edge effect» in the effect on the deformation forces and moments oc-
curring in the edge sections of a deformable workpiece, i.e. in the sections, bordering with regions, loaded by external
forces caused by the contact with the tool, a table press, etc. The analysis resulted the determined distances from the
edge section to the critical section of tubing stocks according to the condition of the annular folds’ creation in the opera-
tions of pinching and dispensing. The analysis allows to correct the known formula for determination of the critical me-
ridional stress (according to the condition of the annular folds’ creation) in the operations of pinch and dispensing.
There are the results of experimental test, which confirmed the validity of the conducted studies.

Keywords: pinch, dispensing, tubing stock, buckling, circular pleat.
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Kassov V. D., Gribkov E. P., Grybkova S. N., Berezshnaya O. V. Finite element modeling for the intrusion
of solid particles into the shell while rolling powder tapes // Materials working by pressure. —2016. — Ne 2 (43).

The article analysed the dependence of the penetration of solid particles of core different shapes depth into the
shell powder tape on the average pressure during rolling. The problem was solved by finite element method in Abaqus
CAE system. As a result of numerical implementation we obtained the calculated depending the depth of penetration of
particles with different shapes on of the average pressure for a powder tape rolling. It was determined that the probabil-
ity of shell integrity violation is higher at high pressures on the shell surface. Reducing the angle of the wedge-forming
surface of the solid particles leads to a lighter shell integrity disruption. The results of finite element simulation were
compared with the results obtained previously by the authors based on the method of slip lines fields. Both methods are
comparable only to a depth equal to the introduction of particle range of shell damage. At shallower depths, the method
of slip lines fields gives overestimated results with an accuracy of up to 50%. Neglecting hardening shell material also
leads to an overestimation of the results.

Keywords: powder tape, powder core, finite element method, the depth of intrusion of particles, the integrity
of the shell, rolling powders.

Karnaukh S. G., Karnaukh D. S., Tarovik N. G., Chosta N. V. Modelling of processes of section iron
separation into cut-to-length sections // Materials working by pressure. — 2016. — Ne 2 (43).

Currently DEFORM-3D represents the greatest opportunity for modeling large plastic deformation and fracture
of solids among the programs in Ukraine. DEFORM-3D allows to simulate the processes of separation of long products
segments shift with high accuracy. Analysis of the modeling results long products segments shift shows that the dis-
crepancy between the calculated values of maximum power segments with the experimental data in the range of 4 ...
14%. In order to increase the reliability of the simulation in the destruction of materials nonmonotonic complex pro-
cesses, such as cold bending of breaking, it is necessary to supplement DEFORM-3D system routine for realizing the
failure criterion that takes into account the characteristics of the process.

Keywords: division, the segment shift, breaking the bend, the force of separation, section iron, billets, accuracy.

Rudenko N. A. Modeling of powder parts compaction process// Materials working by pressure.—
2016. — Ne 2 (43).

The article shows, that the finite element software complex DEFORM-3D allows modeling the pressing of
powder materials without conducting complex experiments to calibrate the computational model of the porous material.
New experimental and analytical method to determine stress-strain curve of basis powders during pressing was de-
signed. The method is based on reverse modeling powder pressing in die by finite-element method. Stress-strain curve
of base material (iron powder) and virtual curve for mixture of iron powder with ammonium bicarbonate 40/60 by vol-
ume is determined. Stress-strain curve of iron powder base material differs from the stress-strain curve of low-carbon
steel similar chemical composition.

Keywords: powders, modeling, hardening curve, pore-former, pressing.

Zligorev V. N., Markov O. E., Kosilov M. S., Rizak P. 1. Influence of the wedge dies angle of 160° on the
scheme of forging stressed state in the process of drawing // Materials working by pressure. —2016. — Ne 2 (43).

The article offers the review of the existing ways of improving the quality of large forgings, which exclude the
usage of such energy-intensive operations as upsettings. The authors state that it is possible to provide studying an axial
zone without upsetting by means of using complex shape dies, such as convex wedge dies. Influence of the angle of
160° of wedge convex dies on a diagram of the stressed state of forging at 15% and 25% degrees of deformation was
considered. All theoretical calculations were performed with the usage of the finite element method and the software
system Deform. As a result of calculations, it was determined that the concavity angle of 160° of a four-rays blank with
depth of concavity face 15% and laying «flat» provides maximum compressive stresses in an axial zone when final
drawing. At the same time, high uneven distribution of deformation on the cross section for the angle of 160 ° is ab-
sent due to the presence of dead zones in the peripheral part of forging.

Keywords: axial defect, dendritic structure, upsetting, hindered deformation zone, wedge die, four-rays blank,
compressive stress, drawing.

Aliieva L. I. Unevenness of the deformed state of blanks under cold extrusion // Materials working
by pressure. —2016. — Ne 2 (43).

The character of the deformed state of a workpiece in the radial-lateral and forward-backward extrusion with
the usage of the upper bound method is defined. The possibility to decrease unevenness of deformations due to mutual
compensation of unevenness under their combination or addition is shown by means of calculating cumulative degree
of deformation based on discontinuous velocity field. The influence of extrusion kinematics on the workpiece defor-
mation state is evaluated. The combined deformation ways for reducing deformation unevenness and elimination of
possible defects in workpiece shapes are defined.

Keywords: extrusion; deformation state; upper bound method; degree of deformation; workpiece fracture,
ways of the combined deformation.

Kalyuzhny A. V., Alieva L. I., Tahan L. V. Power modes of punches extraction from deformed tubular
billets after cold indirect and direct extrusion // Materials working by pressure. — 2016. — Ne 2 (43).

The results of the finite element analysis of cold indirect and direct extrusion with expansion of hollow parts
from low-carbon steel by the conical punch are described. Elastic deformation and temperature emergence in the de-
formed metal when cold shaping are taken into account. Final shapes and sizes of products are obtained by FEM. The
dependence of the extrusion effort from the tool moving and specific efforts distribution in the deforming tool is de-
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fined. The efforts to extract the punch from the billet and the billet from the matrix after extrusion for indirect extrusion
are determined. The effort to pus out the punch together with the billet from the matrix is also determined. Co-ejection
of the punch together with the billet leads to excluding tensile stresses in the punch and increasing its stability. Options
of removing deformed preforms from the matrix and the punch after forming are defined for direct extrusion with ex-
pansion. The research results complement the existing data for the design of die tooling, calculation of the punch
strength, selection of press equipment and specify the requirements to lubricants in the process of extrusion.

Keywords: cold indirect and direct extrusion, conical punch, hollow parts, FEM, deforming efforts, specific
efforts, final shape and size of parts, punch ejection effort, extraction effort, temperature distribution.

Andreiev A. K., Grydin O. Yu., Shishatsky D. V., Paniushkin M. Y., Schaper M., Frolov Ja. V. Criteria for
the evaluation of metal pipes properties in a cross section // Materials working by pressure. — 2016. — Ne 2 (43).

Requirements to the standards regulating technical terms of tubes delivery, mechanical testing methods and
characteristics of the mechanical properties of seamless and welded pipes, designed to operate under pressure, are ana-
lyzed in the article. Ways of evaluating their mechanical properties in the transverse direction, shapes of samples and
tools for testing are defined. A significant influence of the shape of the tool, stress concentrator applied on it, and posi-
tioning of the last moment in testing on the obtained mechanical test results is determined.

Keywords: mechanical testing, ring sample, properties, tube, device, concentrator.

Dragobetskii V. V., Shapoval A. A., Duka A. A. The use of pulse technology of metalworking in the
manufacture of elements of light armor // Materials working by pressure. —2016. — Ne 2 (43).

Pulse methods of strengthening metals, explosion welding, explosive and electroexplosive alloying, compac-
tion, layered wall, and electro-explosive compaction has wide application in the production of using a lightweight armor
protection. The analysis of the current status of problems related to the provision of production technology of using a
lightweight armor protection: the impossibility of protection against bladed weapons; the lack of technology of serial
production of bimetallic armor with outer very hard layer 55 ... 60 HRC and rear viscous layer; ensuring residual
strength ceramic armor, that is, the ability to maintain survivability when hit by several bullets; the determination of the
optimal ratio of the thickness of layers of bimetal armor. The aim is the search of reserves of improvement of traditional
technologies, providing Armor properties that are not inferior to nanomaterials. The solution of the problem effected by
the use of pulsed methods of metal working by explosion welding.

Keywords: light armor, alloy armor, ceramic armor, nanomaterials.

Shevchuk E. 1., Sivak V. 1., Sukhorukov S. I. Evaluation of used metal plasticity resource by a rotating
conical blanks drawing // Materials working by pressure. — 2016. — Ne 2 (43).

The aim of this work is to study the influence of stress-strain state and patterns of change in the deformation on
the value of used plasticity resource, taking into account the impact of non monotonic loading, due to the complexity of
the path of deforming rollers movement and the number of transitions required for the parts manufacture of proper
shape and size. In the work we research the process of conical rotary parts drawing, made from blanks of steel 10. The
process of extraction is implemented on the machine 6R13F3 digitally controlled. In this case, the machine control pro-
gram had information about the workpiece rotation speed, feed rate, and trajectory of the movement of the working tool.
To assess the influence of parameters and modes of the drawing process by the amount of used resource of plasticity y
defined by finite element method of stress-strain state in the deformation zone and the laws of its change and, on the
basis of information received, estimated was the value of y for workpiece points with different initial coordinates. It is
found that the value of y depends strongly on the position of the point.

Keywords: stress, strain, rotary extractor, the degree of deformation, the rate of the stress state, the plasticity
resource.

Kovalevskyy S. V., Hushchyn O. V., Popov A. O. The study of surface hardening of machine parts work-
ing surfaces on the basis of surface-plastic deformation when knurling with a circular roller // Materials working
by pressure. — 2016. — Ne 2 (43).

Technological equipment for the experimental confirmation of the degree of conformity to the actual process of
implementation has been built on the basis of theoretical evidence that had been got before. The results of experimental
research of surface hardening of machine parts working surfaces on the basis of surface-plastic deformation when knurling
with a circular roller have been submitted as well as they have been analyzed in detail. Corresponding conclusions con-
cerning the applicability of the proposed method of hardening under real manufacturing conditions have been drawn, as
well as recommendations concerning improvement of the technological modes of implementation have been made.

Keywords: surface-plastic deformation, working roller, experimental studies, crossing angle, roughness, hard-
ness, knurling.

Savelov D. V., Puzyr R. G., Chebenko Y. N., Fedorak L. I. Analytical determination of closeness of pow-
der-like purveyance of anisotropic structure at an impulsive oscillation compression / Materials working
by pressure. — 2016. — Ne 2 (43).

At the oscillation compression of dispersible powder-like environments there always is a question about char-
acter of change of closeness of powder-like purveyance and time of appendix of dynamic pressure. The analytical de-
sign of the oscillation-static pressing of powder-like purveyance, provided with peonornueckumu descriptions is in-
process conducted. Conformities to law, which tie up the kinematics parameters of process of the oscillation pressing
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and geometrical sizes of powder-like purveyance actually, are exposed. It is rotined that, providing with the deformed
physical body the proper peonornyecknmu descriptions, it is possible to determine the required parameters of his laden-
ing for the receipt of high-quality indexes of the finished product and choice of technological equipment. New mathe-
matical expressions are shown out for determination of closeness of dispersible powder-like purveyance depending on
pressure of pressing, kinematics parameters, geometrical sizes and its peonormdecknx descriptions. A basic index at the
design of process of pressing of powder-like mixtures is accept dynamic pressure, which is equal to work of intensity of
dynamic force, up-diffused on the area of section of dispersible powder-like purveyance, pulsations of the forced vibra-
tions and time of its application.
Keywords: powder-like environment, oscillation pressing, dynamic pressure, powder-like purveyance.

Najzabekov A. B., Lezhnev S. N., Panin E. A., Krupen'kin 1. I. Evaluation of new energy-saving rolling
technology of thick sheet based on computer simulation // Materials working by pressure. — 2016. — Ne 2 (43).

The article presents the results of computer simulation of energy-saving rolling technology involving the
rolling of the workpiece in rolls with relief surface as an annular groove, forming trapezoidal projections and
depressions with unequal ratio of the ridge to the trench, and the alignment of the workpiece on a smooth barrel with
further rolling up to the desired size. During the simulation the forming of the workpiece during the rolling process was
studied, and evolving scheme of deformation using the Lode-Nadai coefficient arising during rolling of the workpiece
on the proposed technology was assessed. Deformation analysis of the workpiece during the rolling showed that the
cross-sectional shape of the billet after two passes through the smooth rolls returns to the rectangular shape without
appreciable change of the original dimensions of the workpiece. The results obtained in the analysis of the Lode —
Nadai coefficient showed that when rolling in the relief rolls in the transverse section of the billet is dominated by a
favorable strain state scheme.

Keywords: relief rolls, smooth rolls, modeling, forming, deformation, Lode-Nadai coefficient.

Bergeman G. V. Deformation regimes and technology of production of rail track for the subway train //
Materials working by pressure. —2016. — Ne 2 (43).

In terms of rolling production of PJSC «kEVRAZ — DMZ n. a. Petrovsky» a new production technology for
rolled section of the contact rail of subway cars was developed and mastered. This rolled section is manufactured on a
rolling medium-section rolling mill «550», which consists of 8 “duo” stands, arranged in series in two parallel lines and
is used for sliding contact with a current collector of underground rolling stock (locomotive or motor car).

Keywords: rail track of subway cars, the eight-stand medium-section rolling mill «550», indoor finishing cali-
ber, comb of the upper and lower streams of caliber, head, neck and soles of the contact rail.

Haikova T. V. Determination of the minimum clamping force at drawing box sheet metal parts with dif-
ferent mechanical properties of materials / Materials working by pressure. —2016. — Ne 2 (43).

On the basis of the solution of the equilibrium equations for a rectangular plate loaded transverse force and as-
sumptions of the technical theory of plates, the dependence for calculating the contact force at the drawing box of parts
was defined. The solution was carried out by substitution of double trigonometric series with modeling efforts exerted
by the punch by integrating a single pressure on the loading area. The expression makes it possible to calculate the min-
imum value of the contact force with the emergence of an acceptable size of folds, when they are smoothed out, passing
through the exhaust rib of the matrix. The formula takes into account the anisotropy of the mechanical properties of
metal drained by introducing the cylindrical plate stiffness coefficient in it, which is different in perpendicular direc-
tions. It can be applied to the designing the process of exhaust box products from bimetal in the technological produc-
tion preparation.

Keywords: sheet bimetal, hood, box parts, lateral force, the cylindrical stiffness.

Kulik T. A., Kulik A. N., Kulik N. A. Experimental study of temperature field of the deformation zone in
the process of the sheet rolling // Materials working by pressure. —2016. — Ne 2 (43).

The implementation of the processes of sheet rolling is accompanied by a significant release of thermal energy
in the deformation zone that can be intention used for enhance of technical and economic indicators. The technique of
experimental researches of temperature modes of rolling and equipment for its realization is offered. A special device
for plastic deformation and Tempilstik thermo-indicator pencils were used. The resulting distributions of temperature on
workpiece height received for the various technologies of input of thermal energy are submitted.

Keywords: sheet rolling, thermal energy, temperature field, experimental study, temperature distribution.

Fedorinov V. A., Karnaukh S. G., Kulik A. N. Separation of strips on dimensional workpieces in a small
batch production // Materials working by pressure. — 2016. — Ne 2 (43).

A new design of equipment for implementing the method of cutting by shear and torsion with high technical
and economic characteristics based on the analysis of perspective directions of development of blank production is pro-
posed. The proposed design allows realizing the scheme of cutting by shear and torsion with minimal power character-
istics. The plant design consists of technological parts. This ensures high quality of separated workpieces . Separation of
workpieces does not require application of expensive equipment in the form of a crank shears or presses or the use of
special foundations. The plant can be used even in the field, you do not even need to provide a connection to the electri-
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cal supply networks. Thus the cost of obtained dimensional workpieces reduces. This plant can be recommended for
implementation in the conditions of single and small batch production.
Keywords: cutting by shear and torsion, bar, workpiece , cost, quality.

Vladimirov E. A, Boroday T. A., Chosta N. V. Methods of calculation of the mechanisms of complex
structure used in the processing of metals by pressure / Materials working by pressure. — 2016. — Ne 2 (43).

Structural analysis is the beginning of any calculation of the multi-link mechanism. The aim of this work is to
consider methods of structural analysis of kinematic chains containing both lower and higher kinematic pairs, i.e. con-
taining the elements of the lever, cogged and cam gear mechanisms. On the basis of the Chebyshev formula the gener-
alization of the concept of structural groups, including lower and higher kinematic pairs is considered. Diagrams of
structural groups used in the actual mechanisms are shown. Structural analysis of mechanisms by the method of «stop
links» that allows you to define the number of starting units, the types of structural groups in the structure of the mech-
anism and the number of excess links and local mobility is considered . An example of the structural analysis mecha-
nism of complex structure is considered.

Keywords: structure, structural analysis, a lower kinematic pair, a higher kinematic pair, the structural group,
types of groups, methods, formula, constitutional formula.

Zavgorodniy A. V., Gribkov E. P. Using the finite element method during improvement of technologies
and equipment of straightening pipes on the cross roll straightener // Materials working by pressure. — 2016. —
Ne 2 (43).

The paper deals with finite element of model of the pipe straightening on the cross roll straightener. The re-
sults of obtained finite element models were used to analyze the influence of technological modes on the quality of
straightened products. The process of pipe ovalization by straightening and the modes in which the defect is absent are
analyzed. The finite element of model of strength calculation of cross bar of cross roll straightener based on the energy-
power parameters of the process and a solid model is considered. The use of this approach in the design of 10-roll cross
straightener OVV 900x5made it possible to reduce the total weight of the machine from 210 to 80 tons and reach the
same level with the world's leading manufacturers of straighteners.

Keywords: pipe, straightening, finite element of model, cross roll straightener, technological modes, design
calculation.

Karnaukh S. G., Karnaukh D. S., Chosta N. V., Kolyadenko A.V. Development of special-purpose
equipment of static and dynamic operation for pipe rolling into measured billets / Materials working
by pressure. — 2016. — Ne 2 (43).

New equipment structures for separation processes of static and dynamic action with high technical and eco-
nomic characteristics based on the analysis of perspective directions of billet production are proposed . The analysis of
the theoretical research shows that pre-static loading in the separation can reduce the high-frequency oscillations of the
system «tool - a sample — support» ,avoid damaging contact with the sample supports, and reduce the peak magnitudes
of the forces from the firing pin and supports. The presence of static force in the moment of impact provides a certain
baseline level of tensile stresses in the zone of stress concentrator that enhances the manageability of the crack. The
experimental results show that for high quality blanks it is recommended to choose the amount of static force in the
range of 40-50% of the dynamic separation of power.

Keywords: separation, static and dynamic loading, press and hammer, wedge and hinge mechanism, long
products, billet, cost, quality.

Kindenko N. I. Motov V. A. Justification of the technological scope of application of the method of
magnetic treatment of breakdown punches and drills of high-speed steels in pulsed magnetic fields / Materials
working by pressure. — 2016. — Ne 2 (43).

This paper deals with justification of boundaries of application of the method of magnetic processing of tools
of high-speed steels in pulsed magnetic fields based on the known theoretical concepts. Analysis of existing methods of
magnetic treatment is conducted as the methods of increasing the stability of the cutting tool by applying magnetic field
to the cutting zone. It is found that the effect of increasing the tool life of high-speed steel at magnetic field in the cut-
ting zone is dependent on the field strength, magnetic flux direction and cutting conditions. It is shown that magnetic
treatment efficiency depends on a number of factors related to both the conditions of exposure by the magnetic field on
the instrument and to the conditions in which the tool operates. The three areas of technological recommendations are
developed, which cover the study of the influence of magnetic field on the properties of high-speed steels, predetermin-
ing tool operating properties; the study of the influence of magnetic field on the stability of the cutting tool and the op-
erating procedures of the magnetically treated tool.

Keywords: magneto-pulse machining, tension, tension of magnetic field, fail-safety, strengthening, high-speed
steel.



