YK 621.771.23
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'OAO «Hayuno-ucciedosamensCkuti uHCmumym Memauiypeudeckoll
mennomexuuxuy (OAO « BHUHUMT») (2. Examepunbype, Poccus)
O0O0HII® «Iopenounviii yenmpy (2. Examepunoype, Poccus)

3 @40V BIIO «Yp®Y umenu nepsoeo Ipesuoenma Poccuu B.H. Envyunay
(2. Examepunoype, Poccus)

Ha muozux mawunocmpoumensHulx u Memaniypeutieckux npeonpusmusax 603HUuKA-
em nompeoHoCcmb 8 mepMooOpabomKe MeIKux napmuil, ad N0OYAc U eOUHUYHbIX U30eNUll
paznuunozo nasHauenus. OAO « BHUHUMT» paspaboman nonwocmeto agmomamusupo-
8anHblil aepezam 071 mepmoobpabomku 00 500 ke cmanvbHbIX uzdenuii paziuyHol op-
Mbl. Aepecam npednasnauen 015 NPOGeOeHUs. MEeXHOI0SUYeCKUX onepayuil Hazpesd, 3a-
KanKuy uny HOpManusayuu, a maxdice Omnycka uiu ayCmeHu3ayuu u30enull u3 pasiuyHuix
Mapok cmainetl.

Kniouesvie cnosa: mepmoobpabomxa, asmomamuzayus, HOPMAnu3ayus, OmMuICUe,
OMNYCK, Ha2pesamenbHas neo.

In many engineering and metallurgical enterprises there is a need in the heat
treatment of small parties, and sometimes individual products for different purposes.
JSC «VNIIMT» has developed a fully automated plant for heat treatment up to 500 kg
of steel products of various shapes. The unit is designed for manufacturing operations
heating, hardening or normalizing and tempering or austenitizing products from
different steel grades.

Keywords: heat treatment, automation, standardization, austenitizing, annealing,
tempering, heating furnace.

Arperar st TepMooOpabOTKH, cXeMa KOTOPOro MOKa3aHa Ha pHC. 1, BKITIO-
4aeT B ce0sl TEeNIECKOMUYECKUI TOIKATENb, CTOJ 3arpy3KH, HArPEBATE/IbHYIO 11eUb,
3aKaJOYHYIO BAHHY U CTOJI BBITPY3KH.

Bun aBToMaTH3npoBaHHOTO arperara st TepMOOOpabOTKHY, YCTaHOBICHHOTO
B II€X€ OJIHOTO U3 3aBOJIOB, [TOKA3aH Ha puc. 2.

Cton 3arpy3ku IpeaHa3Ha4deH Uil YCTAHOBKM OIEPAaTOpPOM CIICIHATIBHOTO
MIO/IIOHA WJIM KOP3UHEI C U3ACTHAMH TIepe]] UX IMOCaIKoi B 1meub. M3nenus ykia-
JBIBAIOT JINOO Ha MOJJIO0H, JIM00 B KOP3MHAX HABAJIOM.

Jns mepeMerneHus MojIoHa ¢ M3ACTUsIMU (MJIM KOP3UHBI) B arperare mpu-
MEHSETCSI TOJIKaTeNb. B HensX yMeHBIIEHHUsI TabapuTOB TOJNKATEIb, IT0 CBOEMY
KOHCTPYKTHUBHOMY O()OPMIICHHUIO, BBIIIOJIHEH TejecKkonuueckuM. OCHOBHAs TOJN-
KaloIasi CTYNICHb — POJINKOBAsI — BHINOJHEHA B BUJE KBaApaTHOH TpyOs! (cede-
HueM 140x140 mwm), mepemeniaromnieiicss Ha ABYX POJMKAX MO HAIPaBIISIOUTIM.
Bropas crynens Tonkarens — BAHTOBasI — pa3MelieHa BHyTpH TpyOsl 140%140 mm
U TIpEHAa3HAuCHA ISl yATMHEHUS IITAHTH TONKATeIs.
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Puc. 1. [1nan pacnionoxeHust 000pynoBaHus:
1 — Tonkarens; 2 — CTON 3arpy3KH; 3 — IIedb HarpeBareNbHast; 4 — mKad) KOHTPONIS U yIpaBICHHS; 5 — 3aKaodHast
BaHHA; 6 — CTOJI BBITPY3KH

OCHOBHOI1 AJIEMEHT arperara TepMooOpadOTKH — HArpeBaTeIbHAS [1e9b, UMe-
folasi B Turane rabaputel padouero npoctpanctea 1500%1500 mm. dytepoBka
CTEH U CBOJIa [ICYH BBHINIOHEHA U3 KepaMuiecKoro BookHa (Momymu Z-block pas-
Mepom 300%300x350 mm) ¢ Temrieparypoit npumenerus 10 1300 °C. ITon neun
¢dyrepoBan mamoTHeM KuprmaoM 11JI. CHapyxu meds OOMUIIOBaHA JIMCTOBON
CTaJIbIO TOJIIUHON 6 MM, 3aKpPEIUICHHON Ha BEPTUKAJIbHBIX CTOHKAX.

Puc. 2. Bun arperara 3akajIku CO CTOPOHBI 3arpy304HOTO OKHA
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HarpeBarenbHas reub UMEET J1Ba OKHA JUIS 3arpy3KH IOJZIOHA B II€Yb U BBIT-
PY3KH (C TIPOTHBOIOJOXKHOW CTOPOHBI Ie4H), 00OPYIOBAHHBIX 3aCIIOHKAMHU C
MEKTPUUECKUMHU IPUBOJIAMH. DJIEKTPOIBUTATENH, TATH U ONIOPHI IPUBOAOB pas-
MEIIEHbI Ha TPOTUBOMOJIOKHBIX OOKOBBIX CTCHKAX MEUH.

[HonnoHb! ¢ U3AEAUSAMU MPOTAIKUBAIOTCS Yepe3 Ieyb M0 ABYM HaIpaBJIsio-
LIMM U3 KapOIIPOYHON CTaJIN.

Cucrema OTOIUIEHMA T€YM IMOCTpOeHa Ha 0aze JABYX aBTOMATHU3UPOBAaH-
HBIX CKOPOCTHBIX pekymepaTuBHBIX ropenkax REKUMAT M150B ¢upmer WS
(I'epmanust) TermioBoil MomHOCTBIO 49 kBT kaknas. ['openku ycTaHOBIEHBI Ha
OOKOBBIX CTeHax redu. Ha mpaBoii o Xomy MeTamia CTOpPOHE — HaJl CaIKoH, Ha
JEeBOIl — HUXKE HANpaBISIONUX, IO KOTOPbIM OCYILIECTBISETCS IepeMelleHHe
no1oHoB. [Ipu pabore ropenok B pabodeM MpoCTPaHCTBE MeUn 00pa3yeTcs up-
KYJISLUOHHBII KOHTYp NMPOLYKTOB CrOpaHMs, YTO OOECIIEUUBACT BbIPABHUBAHUE
TOJIeH TeMIiepaTyphl B Tieud. ['openku paboTaroT B UMITYJIIbCHOM PEKUME (BKITFO-
YEeHO-BBIKJIIOUEHO), CHAOKEHBI OJIOKaMH YIIpaBJIeHHs U O€30MaCHOCTH, 00eCIIe -
BAIOLIMMHU aBTOMATUUECKUN PO3KUT U OTKIJIIOUEHUE FOPEIIOK B CIIyyae BOZHUKHO-
BEHMS aBAPUHHON CUTyalluu UM IOracaHus IIaMEHH.

Bo3ayx Ha ropesiku 1 2KeKTop, 11 yAaleHus: IPOJyKTOB CrOpaHus 4yepes
pekyneparop, MojaeTcs OT BEHTHJIATOpa BbeIcOkoro aamieHus HRD 60/4
(P =10 kIIa).

3akajouHasl BaHHa HMMEET IUIMHAPUYECKUil kopmyc auamerpom 2200 mwm
1 BBICOTOM 2420 MM, Ha KPBIIIKE KOTOPOTO CMOHTHPOBAH BHHTOBON MEXaHU3M
MOABEMAa-OMYCKaHUS TOIA0HA ¢ M3ACTUSIMHU, IPUBOJUMBIN B ACHCTBUE C IIOMO-
LIbIO AIeKTpoABUraresst. I3HyTpu kopiyc BaHHbI TOKPBIT BOJOCTOMKOM aMalIbIoO.
Ha xopmyce umerorcs nsa okHa pasmepamu 1400800 MM, yepe3 KOTOpbIE CHaua-
J1a TOJIIOH C JETaJIIMU C ITOMOILBIO TOJKATENsl yCTaHABIMBAETCS Ha CTOJI 3arpy3-
K1 — miatgopmy u3 Tpyo @ 57%3,5 MM, maropma OmycKaeTcsi B 3aKaTOUHYIO
BaHHY, 3aT€M MOJHUMAETCS, U Yepe3 APYroe OKHO TEeM K€ TOJIKaTeJeM MOAJ0H
BBIJACTCS HA CTOJ BBITPY3KHU. [Ipy MOAHATHN U OITyCKaHUH ITaT(GOPMBI C MOATI0-
HOM OJIHOBPEMEHHO IOJHUMAIOTCS M OIYCKAlOTCS 3aIlUTHBIE IITOPKH Ha OKHAX
Kopryca. Ha KphITke 3akamouHOil BAHHBI HUMEETCSI TaTpyOoK Dy 200 nns otBOJA
napa U Bo3JyXxa.

ABTOMAaTHKa arperara Jjs TepMOo0OpaOOTKH COCTOUT U3 IBYX CUCTEM: aBTO-
MaTUKH «TemnaoBoro pexuma» U aBTOMaTUKU «MexaHu3MoBy. Pabora kaxaoi
CHUCTEMBbI 00ecTieunBaeTCsi CBOMM MHUKpOKOHTpoiuiepom Logo! (Siemens).
Busyanusanus onepanuii IpoUCXOIUT ¢ MOMOIIBIO HH(OPMAIIMOHHBIX TEKCTO-
BbIX maHenei Logo! TD Ha mecTHOM mikady ynpasinenus. CoBMecTHas pabora
U CHHXPOHU3ALIUS CUCTEM MOAAEPKUBACTCS Yepe3 OOMEH KOMaHJaMH UX IPO-
rpamm.

ABToMarurka « TemIoBoro pe;xumay yrnpasisieT HArpeBOM MEUH ¢ TeKy el TeM-
niepatypbl 10 koHeuHoi 580—1100 °C ¢ HeoOxomumoii ckopocThio 150-300 °C/u,
o0ecreynBacT BBIACP)KKY IPH KOHEUHOM TeMmeparype B TCUCHHU 33/laHHOTO Bpe-
mern 30-90 MuH, 1 TIOCIIEMyTOIIee OXJIAXKICHUE TIeUr JI0 Ha9albHOHN (33/1aBaeMO)
temneparypst 0-300 °C.

ABTOMaTHKa MEXaHU3MOB 00eCIIeunBacT (PYHKIIMOHUPOBAHUE TISITH MEXaHU3-
MOB arperara 3akajky (POJIMKOBBIN U BUHTOBOW TOJIKATEINH, 3aCIOHKNU 3arpy3KH U
BBITPY3KHU [1€4H, U MTOTPY>KHOM CTOJI BaHHBI 3aKaJIKU) M YIIpaBJICHUE B aBTOMAaTH-
YECKOM MJIM PyYHOM PEKHMAaX.
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B 3aBucmMoctu OT 3amad TepMoOOpabOTKH (OTITyCK, HOPMAaJM3alds FIIH
3aKalika) 3Tal BBIFPY3KH MOXKET MIPOXOAMTH IO JIBYM CLEHAPUSIM: 3aKajlKa C OKy-
HaHWEM TIOJJIOHA B BaHHY, a TAK)KE OTITYCK FJTH HOPMAJIU3aIlUsl C BBITPY3KOM TOAI-
JIOHA 3 TIEYX Cpasy Ha CTON pasrpy3kd. TeXHWuecKasl XapaKTepHCTHKa arperara
JUIS TepMUYeckoil 00padoTku puBeeHa B TaOIuLe.

TexHu4yeckasi XapaKTepHCTHKA arperara

o TToxazarenu
Ne
/ XapakTepucTuka En. u3m.
I/ IIpoexrHble 2013 .
1 |Ha3nauenue arperara [IpoBenenue onepanuii 3akaaku, OTIYCKa U
HOPMaJIM3aL1H

2 | I'aGaputsl arperara ¢ y4eToM pa3MeICHHs
mkaga yrnpaBIeHUs] U CTOMKKM apMaTypHOR M 7,8x11,0%3,7
razosoii (ILIxIxB)

3 | IIiomaas nojaa rneyu M2 2,25

4 | YcTaHOBIIGHHAS TEIIOBAsk MOIIHOCTD MEYH kBT 100

5 | Tomnuso [Ipuponusiii ra3

6 | [laBneHue ra3a nepej arperarom klla ~35
HomuHnanbHOE 1aBIeHUE Ta3a I ro-

7 o o€ JIaBJICHNE ra3a Iepej ro «Ila 8.9

peJIKaMu e4Yu

8 | HomuHasibHOE JaBlICHHE BO3/IyXa Mepejl

klla 9...10

ropesKaMy IedH

9 | Abvoynanenue UYepes 11eXOBYIO CUCTEMY JIBIMOY/IAJICHHS U
JIBIMOBYIO TPYOY
10 | Pa3pexkeHue B KOIIIEKTOpE, HE MEHEE ITa 10
11 | MakcumasibHasi IPOM3BOIUTEIEHOCTD
T/MeC 20

arperara

12 | Pesxxum paboTsl arperara B HemnpepsiBHblii 3-cMeH-
HBII
13 | Tun neun Kamephasi, TonkarenbHas ¢ AByXCTOPOHHUM
HarpeBoM

14 | Temneparypa HarpeBa H3IeIHii °C Jo 1100 °C
15 |Cnoco6 Harpesa OTKPBITHIM IIJIAMEHEM

[IpoBeneHHbIe OaTaHCOBBIC MCIBITAHMS UM MTOKA3AJIH, YTO BCE 3asBICHHBIC
MOKAa3aTeI! PabOThl JOCTUTAIOTCS.

[lepenax Temmepatyp B o6beMe pabovero meyu NpOCTPAHCTBA HE MPEBHI-
maet £5 °C.

AbcomoTHbIH pacxon TorukBa Ha HarpeB 500 Kr MeTasia cocTaBui 35,6 m>.
VYnenbHbIN pacxo yCIoBHOTO TorumBa — b = 196,6 kr y.1/T. Takoe BBICOKOE 3Ha-
YeHUE YACTBHOTO PAacXoja TOIUIHBA OOBSCHIETCS TEM, UTO IeYb pa3orpeBaiach
BMECTE C METAJUIOM U3 XOJOAHOIO COCTOSHMS U CYLIECTBEHHAS JOJIS TEIIOTHI
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Puc. 3. 3menenne TEMIICPATYPhI I1€UHU IIPU IIPOBEACHUN 0aTaHCOBBIX MCITBLITAHUI

yXOIWiIa Ha HarpeB (yTEPOBKH CTCH M KJIAJKU MoAa. B yCIOBUSX HENpephIBHON
KPYIJIOCYTOYHOM paboThI, Koraa pabouee MpOCTPAHCTBO MeUHX PH MOCaJe B HETO
MeTajula pa3orpero OT MPEeABIAYIIEr0 Harpesa /10 Temmeparypsl nopsiaka 700—
750 °C, ynenpHBIH pacXoi YCIOBHOTO TOIUIHBA CYIIECTBCHHO COKPATHTCS U OyIeT
cocraBiaTh ~40-50 kr y.T/T.

o temnieparypst 1080 °C canka maccoit 500 kr HarpeBaetcs 3a 4 4.

[Ipow3BOUTETBHOCTD arperara cocTaBmiIa (C y4eTOM BPEMEHH BBIICPIKKU —
30 mun) P = 111 Kr/4, 4TO NMpHU TPEXCMEHHOI padoTe cocTaBisieT 2,66 T/CyT.

B xome mpoBenenust 6amaHCOBBIX HCIBITAaHWN NeYH ObLTa ONpeesicHa BO3-
MOYKHASI MAaKCHMAJTbHAsI CKOPOCTH pa3orpeBa Ieu ¢ MeTauioM (puc. 3).

Ha navanbHOM 3Tane HarpeBa Oblia 3agaHa ckopocts 500 °C/y, cucrema aB-
TOMATHYECKOTO YIIPABICHUS TEIIOBBIM PEKUMOM MO3BOJISIET 33aTh JIFOOYIO CKO-
pocTh, 1 A0 Temnepatypsl B ieun 420 °C 3Ta CKOpOCTh HarpeBa BhIICPKUBAJIACK.
3aTeM yCTaHOBJICHHON MOIIHOCTH TOPEJIOK CTajI0 HE XBaTaTh IUIS MOICPIKAHUS
3aJlaHHON CKOPOCTH, U TIpH Temreparype B ieuu 430 °C 3agaHHast CKOPOCTh ObLIa
cHmwkeHa 710 300 °C/4. Takas ckOpOCTh MOMJIEPIKUBAIACH CHCTEMON OTOIIICHHUS
Jo TeMrepatypsl B ieun nopsaka 800 °C. 3atemM CKOpPOCTh cTana mnajarh, U MpH
temmeparype B eun 850 °C cuuzmiace o 180 °C/u. [Ipu temmeparype B neun
850 °C cucrema otorureHus nepenuia B pexxum FLOX — pexxuM 00beMHOTO 1o-
PCHUS, B CKOPOCTh HarpeBa cHoBa Bo3pocia a0 300 °C/4 u monaep>kuBaiach 10
temneparypsl B neun 950 °C. ITocie 3Toro ckopocTs Harpesa craja naiarb U Ipu
nojIxozie K koHeuyHoi temneparype Harpesa 1080 °C cocranmsuia 150 °C/y.

Hamo otMeTuTh, 94TO B IIEIOM CpPEmHSS CKOPOCTh pa3orpeBa IeUr OKa3alach
JIOCTAaTO4HO BbICOKOH — 302 °C/y.

OOpaiaeT Ha ce0st BHUMaHUe TOT (DaKT, 4To mpu mepexoxae Ha pexum FLOX
CKOPOCTB HarpeBa CyIIECTBEHHO YBEIUYMIACH. BO3MOXKHO, UTO 3TO CBA3aHO C TO-
peHHeM TOILIMBA BOJIM3HM MOBEPXHOCTH, MOCKONIBKY B peskume FLOX cosnarorcs
yCIIOBUSI, 00CCIICUNBAIONINE HAIWYHNE TOIUIMBA M OKHCIHTENS BO BCEM O0OBEMe
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MICYN ¥, B YACTHOCTH, BOJM3U Pa3orpeToit 0 TeMIIepaTyphl BOCIUIAMEHEHNUS T10-
BEPXHOCTU. DTO MOXKET OOBSICHATHCS BBIJBUTAEMOW HEKOTOPBIMH HCCIE0BaTe-
JSIMHU THITOTE30H 00 MHTEHCHU(UKAIMH TEIJIO0OMEHa MpH CTPYHHO-(aKeTbHOM
HarpeBe MeTallla 3a CUeT TOBEPXHOCTHOTO CKUTAHMS TOTUTHBA. OIHAKO JUTS IO/~
TBEP)KJCHUSA JAHHOTO MPENIOJI0KEHUS HEOOXOIUMO IMPOBEACHUE TIIATEIbHBIX
SKCIIEPUMEHTAITLHBIX UCCIICIOBAHMM.

BriBoabl

B xone comectHOit padotel OAO «BHUUMT», OO0 HII® «lopenounsrii
neHTp» u kadenpoit «Temodusuka u nHGOPMATHKA B METALTYyprum» YpdY pasz-
paboTaH U MOCTPOEH MOTHOCTHIO aBTOMAaTU3UPOBAHHBIH arperar Juis TepMooodpa-
OOTKHM MapTHA CTAIBHBIX H3JICITHH.

O6cnenoBanue paboThI arperara, IPOBEISHHOE B XO/I€ ITyCKOHAJIaA0UHBIX pa-
00T, MOKAa3aJ10 ero BEICOKYIO 3(h(hEKTUBHOCTh U HAJIC)KHOCTh B padoTe.

3amyck arperara B IPOHW3BOJCTBO MO3BOJIIII PELINTH MPOOIEMBI TepMOOOpa-
OOTKM BBIITyCKaeMbIX MPEINPUATHEM U3JEIUN, TOBBICUB X IPOYHOCTHBIE CBOM-
CTBa, COKPATUTh KOJTMYECTBO OOCITYKUBAIOIIETO MePCOHANA U YITy4IIUTh YCIOBUS

TpyAa.



OAO «Hay4HO-uCCIIeJOBATELCKUNA HHCTUTYT METAIUTYPrudecKor TeruioTeXxunkn — BHUMMT»

KoHTakTHasa nHdopmauus

JlaHHas cTaThs OMyOJIMKOBaHA B COOPHUKE JIOKJIaJ0B MEX/TYHAPOAHON HayYHO-IIPAKTUIECKOM
KoH(pepeHIMH «COBpPEMEHHbIE Hay4HbIE JOCTHKEHUS METAILITYPrU4eCKOM TeINIOTEXHUKH U UX
peanuzaiys B MPOMBIIIEHHOCTH», TOCBSIIEeHHON 951eTnio ocHoBanus kadeapst TUM, YpdY
u 85-1eTuro ocHoBaHus Hay4yHo-KcCne10BaTeIbCKOr0 MHCTUTYTA METAJUTY Pru4ecKoi
terotexHukn OAO «BHUNUMT», npomenmeii B ExkatepunOypre 17—18centsiops 2015r.

HayuHo-uccienoBaTenbCkuii MHCTUTYT MeTaiutyprudeckoit terorexauku (OAO «BHUUMT»)
npeaiaraeT 3¢ HEeKTUBHBIE TEXHOJIOTHH MTEPEpadOTKNA METAJUTYPTHUECKOTO ChIPhS 1
3HEeprod(pPpeKTUBHBIC MEUHbIEC arperaThl s METATYPTUU U MAIIMHOCTPOCHHS.

Ecnu Bac 3aunTepecoBana nnpopmanus, IpeAcTaBiIeHHas B TaHHOU cTaThe Brl Moxere
00paTUTHCS O CIETYIOLUUM KOOPAHHATAM.
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3aninyunH JIuk AHBapoBHY

Ten. +7 (343) 374-03-80

dakc.: +7 (343) 374-29-23

Email: aup@vniimt.ru

WWW.Vniimt.ru
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B cOopHUK BKIIOUEGHBI NOKIAAbl, MPEJCTABICHHBIE HA MEXKIYyHApOMHOH HAaydHO-
npakTuueckoil koHdepeHuun «CoBpeMEHHBIC Hay4HbIC NOCTHIKCHHA METaJllyprudecKoin
TEIUIOTEXHUKH U MX peaju3auus B npombiiuieHHOCTH» (17-18 centadps 2015 r.), mocss-
ImeHHOH 95-neTnio ocHoBaHus Kadenps! «Temtopusuka U HHGOPMATHKA B METAJLLypTUI,
Yp®V u 85-netuto ocuoBanuss HUMMT OAO «BHUUMT». Jloknansl oTpakaroT CTaHOBIIE-
HHeE IByX Hay4HbIX LIEHTPOB, OPIaHH3aTOPOM KOTOPBIX ObLI BUAHBII METAITypr-TeII0TeXHUK
H.H. {o6poxoToB. DT0 CTaHOBIECHHE JIBYX KOJUIEKTUBOB — Kaeapbl U HHCTUTYTa — Ipociie-
KHMBaeTCs B JOKJIAJaX, OTPa3UBIIMX PE3yJIbTaThl HAYYHO-UCCIIEJ0BATEIbCKUX PA0OT YUEHBIX
By30B 1 HWUU, npeanpustuii u opranusanuii Poccun, crpan GImKHETO U JaldbHETO 3apyde-
JKbs [0 COBPEMEHHBIM MpoOIeMaM METaLIypru4ecKol TEIUIOTEXHUKH YEPHOH M LIBETHOH
MeTaulypruy. TemaTuka 10Kj1a10B KOH(GEPEHIUH OTpakaeT JMHAMHUKY COTPYHHUUYECTBA Ka-
denpsl YpOY u HUMMT OAO « BHUMMT», nocTikeHns ClenuanucToB B 001aCTH TeIIo-
TEXHHUKH arIoOMEPallMOHHOTO U JJOMEHHOTO ITPOM3BOJACTBA, TEINIOTEXHUKN HarpeBaTeIbHbIX
nedeil [y HarpeBa MeTajla U arperaroB s TepMooOpaboTku. OTpaKeHbI TAKKE METOMBI
1 croco0bl APPEKTUBHOTO HCIOIB30BAHMS YHEPIEeTUYSCKUX PECYPCOB, HHPOPMALIMOHHBIC
TEXHOJIOTUM B METAJUIypPruH, a TAKKe aKTyaJbHble IPOOIEMbl DKOJIOTMU U YIPaBICHUs Te-
IUIOBBIMU PEKUMAMHU TEXHOJIOTHUECKUX arperaToB B METAJITyPruy, MallHHOCTPOEHHH, I1PO-
MBIIUICHHOCTU CTPOUTEIbHBIX MaTCPHANIOB.

Martepuans! cOOpHHUKA MPEICTABIAIOT UHTEPEC IS CIICHUANTUCTOB, 3aHUMAIOLIUXCA pe-
HICHUEM TEIVIOTEXHUYECKUX NPOOIEeM B METAJLIYyPIUH U IPYTUX OTPACIAX MPOMBIIIIEHHOCTH,
a TaKKe MOT'YT OBITh IOJIE3HBI CTYAEHTaM BBICIINX YUeOHbIX 3aBEJICHUM.
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