EXEMOAHAA MEXOYHAPOOHAA KOH®EPEHLUUA
METANNYPIroB B AIOCCEJIbOOP®E (FTEPMAHWUA)
«CTAIlb 2012»

B 3rom roxy xor(epertms npoxoania noxa nesm3oM «byayinee HaunHaeTcs co crammy. Ha koH(epeHum, Kak u 00bIMHO,
TMPUCYTCTBOBAJIN MPCACTABUTCIINA MGT.’:IJ'IJ'IprH‘IGCKOfI TMPOMBIIIJICHHOCTH, TCXHUYICCKUX YHUBCPCUTCTOB U BBICIIIUX IIKOJI,
oTpacneii-norpeduTencH, 3KOHOMHUCTBI, IKOJIOTH, TIOIUTHKH, IIPEICTABUTEIH MPECCHI M3 PA3IMYIHBIX CTPAH MHUPA. 8 HOIOPs
padoTaIH CACAYFOIINC CCKITHH:

- H3MCHCHHC 3Hepren/me01<0171 TIOJTUTHKH . CIICACTBIA I MPOMBIIITICHHOCTH,

- OyayIee TOCTUTacTCs Pa3BHTHEM HEPKABCIOIIIX CTAJCH;

- TCXHHYICCKOC PA3BUTHC 0OOPYIOBAHHA M TCXHOJOTHH (POpMOOOPA30BAHHS C ICIBIO MOBBIMICHUA Y(P(PCKTHBHOCTH H
TaPAHTHU KAUCCTRA;
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- 3(QeKTHBHOCTD PECYPCOB U AHATH3 KHU3HCHHOTO IUKJIA MATCPHAJIOB;
- obecTicYCHHE CIICIHATACTAME — TPSOOBAHMUS OTPACIH M CTPATCTHH,
- CBIPBC M SHEPTHS — OCHOBA 3(P(PEKTHBHBIX METAILTYPTHUCCKUX ITPOLIECCOB.
9 HOAOPA COCTOMTOCH IUICHAPHOC 3aCCAAHUC, HA KOTOPOM PACCMATPHBANHCH, B OCHOBHOM, BOIPOCHI, CBS3AHHBIC C
COCTOSIHUCM H TICPCIICKTHBAMH OTPACTH.
Cocrostne orpacim

W3BECTHO, YTO MPOMBIIIICHHOCTD, B T. 4. METAUIYPIHYCCKAA, YCICIIHO CIPABUIACH C MOCACACTBHAME Kpu3uca 2009
roga. OmHAKO, B CBA3H C KPH3HCOM B CBPO30HE YKE, HAUMHAS C MOCIeTHETo kBaprana 2011 roma, B YKOHOMHKS 3THX CTPaH
HaYaIu HAOMOaAaThCA HETAaTHBHBIC TEHACHIMH, KOTOPBIC IPEATIONATACTCS MPEOAOIIETh B CeAyIomeM roxay. [Tpon3soacTeo
cramu B 27 ctpanax Eppocoro3a B 2012 roay MOHH3HTCS MPSIIOIOKUTCIIHHO HA 5,0 %o, cocTasuB 144,5 MITH. T BMECTO IPOM3BC-
JeHHbIx B 2011 roay 153,1 mus. 1. OcoOeHHO pe3Koe MaIcHHE IPOU3BOICTBA OKUAACTCA B 3TOM 10y B Mcnanwm n Uramm —
coorercTBeHHO Ha 11,9 m 12,6 %. Hambomnee ycToitumBoi ABIAeTCS CUTYanus B [ epMaHuy, rae majcHue MPOM3BOICTBA
cocrasut numb 4,7 %. [Ipagaa, B mocaenHee BpeMs B IICUATH MOSBIIIICH COOOIIEHMS 0 TOM, 4T0 KoHIEpH ThyssenKrupp
TEPIHT CEpPbE3HbIC (PUHAHCOBBIC YOBITKU. B CBA3M C 3THM KOHIICPH IUIAHUPYET MPOAAXKy CBOUX YOBITOUHBIX HPESAIPHATHH B
CesepHoii Amepuke u B Mekcuke. B To e BpeMsI KOHIICPH COOOIIACT, YTO HE INTAHMPYET HU COKPAILCHIS YHCIIA TPYIAIINX-
Cs1, HU TIEPEBO/Ia MX HA COKpaIIEHHOE padodee BpemMs. B Oymyniem roay curyanust B EBpOCOr03€e HECKOIBKO CTAOMIIN3UPYET-
Cs1, HO CYIIECTBCHHBIC PA3/IMYMs B Pa3BUTHH pa3HbIX cTpaH EC ycrpaHeHs! He OyAyT. 3aMETHO MOHM3HINCH TEMITBI POCTa
mpou3BoacTea crau B crpanax CHI. BmecTo mpupocra B 13,8 %, xoTopsrii mven Mecto B 2011 oy, B 3TOM TOAY OKHAACTCA
00J1ee YeM CKPOMHBIH mpHPOCT — BCero Ha 0,8 %,

Hecmotpst Ha To, uro Kuraii ocraercst Oe3yCIOBHBIM JIHACPOM B METAILTYPTHH, TEMIIBI POCTA MPOM3BOICTBA H 3/ECh
3aMETHO CHIDKAIOTCS — € 6,2 % B 2011 roay mo nmpeamomaraeMsix 2,5 % B TEKyIIEM. JTO SBISCTCS CICACTBHEM YMEHBIICHUS
JKcmopra, ocodeHHO B EBpory, B pesyibrare HOBOTO rodanbHOTO Kpu3uca. B 1o sxe Bpemst Kurait ocraercst OCHOBHBIM
uMIoprepoM craim B JlatuHCKyro Amepuky. [Ipon3soacTeo cramu B Kurae mpomomKaeT CoCTaBIITh UL HEMHOTHM MEHEE
TIONIOBMHBI MHPOBOTO. HeOnaronpusarHas MUpOBast KOHBIOHKTYPA MPHBOIUT U K CHIDKCHHEO TeMITOB pocTa B MHmwm — 110 5,5 %
B 2012 roxy u mpemmnonoxkutensHo 5,0 % B 2013 roxy. Tonosoe mpon3soacTso cramt B IHAWH TOCTUTHET IPH 3TOM COOTBET-
CTBCHHO 73,6 1 77,3 MumH. T. B TeKyTIeM roay SImoHus 0KHAACT MPHUPOCT MPOU3BOACTRA CTaM HA 23,2 % - MO yPOBHA 65,5 MITH. T.

OnHaxo, B CBS3H CO CHIDKCHHEM 3KCIIOPTA M TBEPABIM KYPCOM STIOHCKOHM HEHBI peamonaraeTcs B 2013 roxy CHmKEHHE
ypoBH: npon3BoAcTBa HA 2,9 %. B CIIIA u Kanaze B CBsI3H C pOCTOM CTPOHTEIBCTBA H AATbHEHITNM PA3BUTHEM aBTOMOOH-
JIECTPOCHHS TEKYIIHIL T01 03HAMEHOBAJICS JOCTATOYHO BHICOKHM MPHPOCTOM NMPON3BOACTBA cTanu — Ha 7,5 %. B 2013 roxy
H 37CCh, OOHAKO, OKHIACTCA CYMCCTBCHHOC CHIDKCHHIC TEMIIOB pocTa — A0 3,6 %. B Llenrpamsroit u FOxxHON AMepHKe,
Hao0oport, B 2013 roxy oxmaaeTcs Ooree CyIIECTBEHHBIH POCT IMMPOM3BOJCTBA 0 CPABHCHUIO C MPEABIIYIIUMHE TOJAMH.
MupoBoe Mpon3BOACTBO CTAIH IPOIOIDKACT HEYKIOHHO BO3PACTaTh, MPABa, 00JIee MEAICHHBIMU TEMIIAMH, ITPEKIC BCETO,
34 CUET CHIDKCHHA TEMIIOB Pa3BUTHA OTpaciy B Kurae.

B Tabmuue 1 npeacrasicHa TMHAMEKA PA3BUTHS MPOM3BOICTBA CTAIIH 32 MOCICTHUE TPH TOAA.

Taommal — O0bseM POM3BOACTRA CTAH B PA3THYHBIX PETHOHAX Mupa (marHbie 2012 12013 T. . mpeACTABICHBI COTTIACHO
TPOTHO3Y)

Pernonnl OGbem nponsBoaAcTBa, MIH.T | PocT 1o cpaBHeHIIO ¢ MpeaBITYNINM roaoM, %
2011 2012 2013 2011 2012 2013
EBpocoros (27) 153,1 144.5 148.1 5.9 -5,6 2,4
OcTalbHbIE €BPOIIEHCKHE CTPaHbL 332 344 36 12,7 3,8 4.5
CIIA, Kanaga m Mekcnka 121,3 1304 135,1 9 7.5 3,6
Crpanst CHI' 548 552 574 13,8 0,8 3.9
Ienrpamphas u IO0xHas Ameprka 457 474 504 2,6 3,8 6.3
Adpuxa 23,9 253 273 -34 5.8 7,7
Cpeauit Boctok 482 499 53,8 2.9 3,5 5,9
Anus u OxeaHust 900,6 9222 9479 5.9 24 2,8
Bcero B Mupe 1380,9 14094 14549 6,2 2,1 32
B 1. u.: PazButsle cTpaHsl 395,6 394.6 402,1 6.2 -0.3 1,9
PasBuparornuecs cTpaHbl 985,2 10148 10528 6.3 3,0 3,7
B 1. u. Kuraii 623,9 639,5 659,2 6,2 2,5 3.1
Mupopoe npoun3zBoicTBoO 6e3 Kurast 757 769,9 7956 6.3 1,7 3,3
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Kaxk y>xe oTMeuanocs, METaIypraiecKast MPOMBIIUICHHOCTH [ epMaHHK BMECTE C IPYTHMHE OTPACTISIMH YCTICIITHO BBIIII-
J1a M3 KPU3UCA | IIPOIOIDKACT PA3BUBATHCS, HECMOTPSI HA IMCIOIIHECS YIKOHOMUYECKHE TPYAHOCTH. [Ipe3uaeHT SKOHOMHIeC-
xoro ooseauHeHMs «Crams» ['ane FOpren Kepkxod (Hans Jergen Kerkhoff) n apyrue sxcriepTs! BUAST OCHOBHYIO IIPHYIHHY
TAKOTO MOJOKCHHSA B MPABUIIBHOM CTPYKTYPE HEMELKON SKOHOMUKH. BaskHEHIINE OTPACIn TECHO CBA3AHBI APYT C APYTOM.
A MeTamIyprig HAXOIUTCA KAK Pa3 B HAYAJIC BCCH MPOM3BOACTBCHHOM IICTIOUKH, TIOCTABIIAI CBOO MPOAYKIHEO MATIIHOCTPO-
HTEISIM, JHEPTCTHKAM M aBTOMOOHMIHCTaM. HeMenkas MeTamtypris CO3aeT TONbKO HEMOCPEACTBEHHO 3,5 MITH. paboumnx
MECT, HE CUHTAs 3aHATOCTH B c(pepe MeTaI000pabOTKH M MAIIMHOCTPOCHISL. BaskKHBIM (haKTOPOM SIBILSIETCS TEPPUTOPHAIH-
Hast OITM30CTh BCEX B3aNMOJCHCTBYIOMIMX CTPYKTYP, PEKIC BCETO, MPOM3BOUTENICH METAILIA, €ro MOTpeOUTENEH 1 HCCIIeI0-
BaTEIbCKUX IEHTPOB. [1oCieiHre UTPArOT CYNIECTBEHHYIO PONTb B PA3BHTHH OTPACTH, IOCKOIBKY 337a4a PA3BUTHS HOBBIX
MaTEPHAJIOB M TEXHOJIOTHI OCTACTCS IOCTOSHHO HA IIOBECTKE THSL.

Ha 2012 rox nporao3upyercs mpon3BoAcTBO 42,5 MIIH. T CTaJH, 4TO, IPaBa, Ha 4 % MeHbIIe, YeM B pouIoM roxay. B
MCTAJUTYPTHYCCKOM 0Tpacid [ epMAHHH HCTIOTB3YETCH OKOIO 85 % MPOM3BOACTBCHHBIX MOIHOCTCH, ITO 3AMCTHO BBIIIC
cpemHero MupoBOTO TIoKasareys (78 %). Ipeanmomaraercs, uro 2013 rox OyaeT romoM CACAYFOIMICTO OKUBICHHS KOHBFOHKTY -
PBI B CBA3H C MOCTCIICHHBIM MPCOA0JICHUEM CBPOKPHU3UCA U MOBBIMICHUEM JOBCPHUA K PhIHKAM. Ilo 061>eMy IpoOu3BOACTBA
cramu [ epManms 3aHIMaeT ceIbMOE MECTO B MUPE, HO €H MPUHAICKUT 1/3 aTeHTOB B oTpaciu. [IpuMeHeHe CTambHbIX
KOHCTPYKIIMH JUIS1 BETPSTHBIX HICKTPOCTAHIMH, O0JNICTUYCHHBIX CTATbHBIX KOHCTPYKIIMH JJIs1 aBTOMOOMIICH BEIET, KPOME BCETO
TIPOYETO, K 0370POBJICHHIO SKOJIOTHUECKOHM CHTYAIINH 1 TIO3BOJIICT M30€KaTh BBIICICHUS B aTMOC()epy BIecTepo OOTBIIETO
KOIM1ICCTBA YIVICKUCTIOTHI, YIEM BBLACACTCA ITPH UX IMTPOU3BOACTBE.

Kaxk u B mpeapIayie ros1, MHOTO TOBOPHIIOCH O (hJaKTOpax, TOPMO3ANINX Pa3BHTHE OTpacay. Croaa OTHOCATCS, IPEKIC
BCETO, PE3KO MOBBIIAOIINECS SHEPTETHHUECKHUE 3aTPaThl. M 310, HECMOTPA HA TO, YTO METAILTYPTHUICCKHIE MPESAMPUATHL, KK
0c000 IHCPTOCMKHC, OCBOOOKICHBI OT AOILIAT HA ()MHAHCHPOBAHUC BO3OOHOBIACMBIX HCTOYHHKOB YHCPruu. B Ommxaii-
IIIHE TOIBI, OAHAKO, MPOOIEMA 3aMETHO ODOCTPHTCS B CBSI3H CO CTPOUTEIHCTBOM HOBBIX ANICKTPOCETCH 1 IOBBINICHUEM JHEPIC-
THYECKOTO HANora. B coBoKynmHOCTH ¢ mpoGnemoi OKynkH cepru(ukaToB Ha Beiaeneruss CO, 3T0 MPHBEAET K CYIIECTBEHHO-
MY VIOPOKAHHIO HEMCIKOH MCTAJUTYPTHUCCKOH MPOAYKIMH H MOXCT CACTATh ¢¢ HCKOHKYPCHTOCTIOCOOHOH HA MHPOBOM
PBIHKE.

Ho meramtypru He TOIBKO BeAyT OaTa vy 3a BBLDKUBAHHE HA TIOMUTHYCCKOM nonpuie. OHA pa3padaThIBatOT W BHEIPSIOT
HOBBIC TIPOCKTHI, CBA3AHHBIC C FHCPrOCOCPCKCHUEM. B 3TOM IIaHE MOKA3aTeIICH OMMBIT KoHIepHA ArcelorMittal B ['epmanmm.
B mocneHme 10151 OCHOBHBIC HHBECTHIIMH KOHIICPHA CBSI3aHbI C MEPOTIPHSITHSMH TTO IIOBBIICHHIO SHEPTETHICCKOM 3(h(heK-
THBHOCTH ITPH OHOBPEMECHHOM YIyUIICHHHA YKOJOTHYCCKOH 0OCTAHOBKH. B 3TOM OTHOIICHHH KOHIICPH IMPOSBILICT CEOsI KAaK
HA/ICKHBIH TAPTHEP MPABUTCIBCTBEHHBIX Opranm3anuii. OCHOBHbIC HANPABJICHHUS PadoT, KAK M PAHBIIC, CBA3aHBI C HCIIOIb-
30BAHHEM BTOPHYHBIX PECYPCOB — OTXOAAIIMX Ta30B (KOKCOBOTO M KOHBEPTEPHOIO) U MbLTH. [IpHyeM 3TH pecypehl MOTYT
OBITH HEOCPEICTBEHHO HCIIOTb30BAHBI KAK TOIUTHBO, HATIPUMED, B IIPOKATHOM IIPOM3BOACTBE, UITH B HEOOJIBIINX 3JICKTPO-
CTAHIMAX, 00CCTICUNBAIOIIMX SHEPTHEH MPHUBO/IBI YCTAHOBOK.

Ha mpenmpusitun ArcelorMittal B 'amOypre 6b11 yCTaHOBIICH HA 3IEKTPOAYTOBOM NEYH HOBBIH THIT TpaHC(opMaTopa,
KOTOPBIIT MTO3BOJISIET PETYIMPOBATH PACXO ANMEKTPOIHEPTHH BO BPEMEHH B 3aBHCHMOCTH OT IIOTPEOHOCTEH MPOM3BOICTBEH-
HOTO TPOLECCA. ITO MPHUBLIIO HE TOIBKO K 007¢e 3((PCKTHBHOMY HCIONB30BAHHUIO 3ICKTPOIHCPTHH, HO M, KOCBCHHBIM
obpazoM, k cHkeHHO amuccnu CO2 ma 15000 1/Toa. Ha mpeampusarin B JylcOypre paboThl 0 3HEPTOCOEPEKEHHIO
BEJIHCh B IBYX HalpaBicHUAX. [lepBoe HaIpaBIcHAE — 3TO MMHPOKOE BHEAPESHHUE TEPMOMEXAHITICCKOH 00pabOTKH B IIPOKAT-
HOM IMPOU3BOACTBC, BTOPOC — UCITOJIB30BAHNUEC HOBBIX 3(1)(1)6KTI/IBHI>IX TCXHOJIOTHI CKUTAHUS TOIUTHBA, MUHAMHU3HPYHOIIHAX
TIPH 3TOM BBIICJICHAS OKUCTIOB 230Ta. JKOHOMMS JHEPTHH 3a CUET BHEAPCHI TAKHX TEXHOIOTHI COCTABHIA, HAIPHMED,
TOJILKO HA OAHOW HOBOHM rmeun ¢ mararomumu Oankamu ot 101 mo 140 xBrw/t. Ha mpexnpusitun 8 bpemeHe OCHOBHbIC
HMHBECTUIIMH KACAJIHChH YTHIN3AIMHI KOHBEPTCPHOTO Ta3a ¥ BTOPHIHOH MBLTH. CTOMMOCTD TOIBKO MOCIICTHETO MPOCKTA COCTA-
pua 16,1 M. eBpo. Ha npennpuarnu ArcelorMittal Eisenhsttenstadt masecTupyercst okono 80 IpOEKTOB, CBI3aHHBIX C
3HEProcOCpPeKCHIHEM M KACAFOIIMXCS BCEX CTAAMI MPOM3BOACTBECHHOTO IUKJIA. TOIBKO 32 CUET BHEAPCHHUS CIICIUAIBHBIX
0c000 3(h(hCKTHBHBIX 3ICKTPOCTATHICCKAX (DHIIBTPOB YKE K KOHILY 3TOTO T0AA MBLICBBIICICHUS OyaeT CHIKCHO Ha 50 %.
CHmxenne mpuieBbIencHus emme Ha 20 % npeamonaraercs k 2017 rozy. ITnanmpyemast ronoBast SKOHOMHS SHEPTUH COCTABHUT
1,4 Mma. [mk. DTO COOTBETCTBYET MOIHOMY 3HEPTOCHAOKCHHIO (3IEKTPOIHEPTHS, OTOILUICHHE, IIPHTOTOBICHUE TOPSTUCH
BozpbI) 13500 HEOOMBIIHX KBAPTHP.

DHHAHCOBBIH KPU3HC B POCT TOCYAAPCTBEHHBIX JOJITOB EBPONCHCKUX TOCYAAPCTB HEOXKHIAHHO MPHUHECITH OHY Y TCIIUTEIb-
HYFO HOBOCTB Ul METAJUIyPrOB. 32 IPOMICANINE HECKOIBKO MECAIICB IICHA HA YKEJIC3HYIO PyAY CYIICCTBEHHO ITOHHM3HIACK.
Hamomanm, uro Havano XXI Beka 03HAMEHOBAJIOCh THTAHTCKUM POCTOM LieH Ha pyAy. Ecmi B 2000 rofy TOHHA JKETIC3HOH PyAbL
cromna oxono 20 mommapos CIIIA, 1o k 2011 roxy nena 3ta Beipocna B 10 pa3 — a0 200 mommapoB. Takoe MOI0KCHHS HE B
TIOCIICITHEOK0 O4EPEb CBSI3aHO C OCOOCHHO 3aMETHBIM IOBBINICHHEM KOHICHTPALMH MPOM3BOJACTBA B 3TOH orpacmu. Tpu
ronuepHa — Vale, Rio Tinto w BHP Billiton — mpou3BozsIT 1 poaaroT 0Ko1o 2/3 MEPOBOTO IPOM3BOICTBEA PyAbL TeM He MEHee,
B 2012 rogy meHa Ha sxeIe3HYIO0 pyay ynama a0 100 qomnapos 3a ToHHY. MeTauiypru He OKHAA0T, IPABIA, YTO 3TO HAACHHE
OyaeT AOITOBPEMEHHBIM, H TOTOBATCS K CICAYIOMEMY B3JIETy IeH. KpoMe TOro, METauypros nNpoaobKacT OSCIOKOUTH TO,
YTO BCE TPH THTAHTA OTKA3AJIHCH OT MMPAKTUKH 3aKIFOUYCHIS JOTOBOPOB HA IMTOCTABKY C (\MKCHPOBAHHOM HA TOJI IICHOH.
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HGYI[I/IBI/ITGJ'II)HO TIO3TOMY, YUTO MCTAJUIYPTH HATHHAKOT SRZ[GfICTBOBaTB HOBBIC, HCCTAHAAPTHBIC PCIICHMA. TaK, macp
orpaciu KoHtepH ArcelorMittal yrke B TeUCHIE HECKOIBKHX JIET IIPHOOPETACT JKEIIC3HbIC PYJHUKH U YTOIBHbIC MAXTHL, YTOOBI
OBITh MCHCE 3aBHCHMBIM OT TOCTABIIUKOB CBIPbHA. Taxas TAKTHKA MOKET 3aIIUTHTD MeTaJ'IJ'IprI/I‘{eCKI/II\/II THTAHT OT /:[am,Heﬁ-
IIHMX IOCICACTBHI KOHIICHTPALMH M MOHOIIOJIM3AINH CHIPHEBOH OTpacim. A 37ech €CTh HAJ YeM 3aaymarbca. HenaBro
OOBSBICHO O C/IENKE KPYIMHEHIIETO MPEAMPHATHS MO MOCTABKAM M TOPTOBJIE JKEJIC30pyIHBIME MaTepuaiamMu Glencore ¢
MIBEHIIAPCKO-OPUTAHCKIM TOPHOZOOBIBAIONIMM KOHIIEPHOM Xstra. B pe3ynsrare BO3HHKAET TOPrOBO-IIPOMBINIIICHHBIH TH-
TaHT ¢ ToBapoodopoToM Oonee 200 MIpA. TOAIAPOB B T0A, KOTOPHIA 3aHMET, MO-BUIUMOMY, YETBEPTOEC MECTO B PAHIC
THTaHTOB OTPACIH.

Enga nmu kaxast-mu0o apyras 00671acTh MPOMBIIIICHHOCTH SIBILIETCSI CTOJb 3aBUCHMOMN OT KOHBIOHKTYPbI PBIHKA KAK METAJI-
ayprust. [To3ToMy BeChbMa HHTEPECHBI IEPCIICKTHBHBIC POTHO3BI, KOTOPBIE OBIIIM COCTABIICHBI CIICIHAIM3HPOBAHHOM Qup-
Mot KPMG c¢ yaerom pazsurust curyarmi k 2020 roxy. OCHOBHBIMH HATIPABJICHUSIMHE PA3BUTHS OTPACITH MPESACTABIBIFOTCS
COBCPIICHCTBOBAHUC MATCPHUATIOB H TCXHOJIOTHH B HanpaBJICHUH MOBBIICHU KAICCTBA MPOAYKIIUH, CHIDKCHHE €€ CTOUMO-
CTH | YIyUIICHHUE IKOIOTHHeCKUX (JaKTOpOB MPOom3BoACTBA. [ IpeamonaraeTcst co3naHue HOBBIX MAPOK CTaJIH, HOBBIX METOZIOB
TOBEPXHOCTHOI 00Pa0O0TKH (TIOKPBITHI), HOBBIX TEXHOJIOTHH (DOPMOOOPA30BAHHUS U COCANHCHAS M3aemii. Eme 0osee Baxk-
HOE 3HAYCHHUE JOLKHO MPHOOPECTH UCTIOIb30BAHUE CTAIBHOTO JIOMA. 32 MOCICAHNE ABA ACCIATIIICTHS €T0 OIS IIOBBICHIIACH
110 54 %. Uto e KacaeTcsi HEKOTOPBIX CIEIHATBHBIX MAPOK CTAJIH, HAIPHMED, HEPKABCIOIIHX, TO 31ECh YKE CeHYac 107
BO3BpAara cocTapisieT 0koIo 95 %. [ToaToMy nmpu aHaIH3e HCXOMMIH U3 TOTO, 4To K 2020 rozy, 1o kpaiHeH mepe, B [ epmanny,
CIPOC HA CTATBbHOH JIOM ¥ €TO MPEATI0KEHHUE OKAKYTCS COATAHCHPOBAHHBIMH.

DKCTIEPTHI CYUTAFOT, 4TO K 2020 roy JOIKHO CYIIECTBECHHO BO3PACTH 3HAYCHUE HEOOIBIIIX MECTHBIX IPEIIPHATHIH IO
TIPOW3BOICTBY CTAIH, MPUOIIKCHHBIX K HOTPeOmTEMR0. OCHOBAHMEM IJIAI 3TOTO SIBJLIFOTCSI PE3KO PACTYIIME IICHBI HA 3HEPTO-
HOCHTC/IM H TTOBBIMICHHUC MONITHHHBIX COOPOB, UTO CACTACT JATBHIOI TPAHCIOPTHPOBKY KpaWHE HeBBITOAHOH. [ToaToMy
TIPEIIONATacT s, YTO A0S CTAH, MPOU3BOANMOM HA MECTHBIX, MCHEE KPYITHBIX IIPESANPHATASIX BO3pacTeT. Ecim roBoputs 0
TIEPCTICKTHBHBIX MAPKAX CTAJIH, TO AHAIH3 IIPEIIIONAracT 0co00E PA3BUTHE BEICOKOIIPOUHBIX CTANICH TSI aBTOMOOHIIECTpOE-
aust. Ecin 8 2000 1oy 10711 BRICOKOIPOYHBIX CTANICH B ABTOCTPOCHHUH COCTABIILIA TONBKO 13 %, 10 B 2010 roay yxe 31 %.
[peamomaraercs, uto k 2020 roay 3ra 10511 mpesbicut 35 %.

[Tpu mpou3BOACTBE HOBSHIIHX MOMCICH aBTOMOOHUIICH A0S BRICOKOIPOYHBIX CTAJICH Y/KE CeHYAC CYMICCTBCHHO BHIIIIC.
Tak, Ha mpenpmsran Volkswagen nipu nmpon3BozcTse mecTor Moaenu Golf 10711 BBICOKONPOIHBIX cTanel cocTaBieT 66 %,
a IPH MPOU3BOACTBE HOBOM CCIBMOI MOACTH AOCTHTACT Voke 80 %o, M3 KOTOPHIX 28 % MPHXOAUTCS HA YIIETPABBICOKOIPOTHEIC
cramy. M3 HOBBIX BBICOKOIIPOYHBIX ABTOMOOMIIBHBIX CTAJICH 0C000 oTMEUAeTCs pa3pabOTaHHAS W IPOU3BOIMMAST KOHIICP-
HOM ArcelorMeittal crams Usibor® 1500P. Jrta crams Hammma IHpoKoe MPHMEHCHAE HA peanpusTin Volkswagen mpu mpoms-
BOJCTBC 00JICTUCHHBIX MOACICH. 13 Hee H3roTaBIHBAOT ICPSTHIH OaMIIep, HECYIIHE KOHCTPYKIHH A- i B-KOJIOHH, HECY-
e KOHCTpyKIun noma. Crajas JeTHpoBaHA MapraHIeM u 0opoM. M3aemisa H3roTaBIHBAOT TOPTUCH IMTAMIOBKOH MPH
Temmeparype 0xo10 900 °C ¢ mocaeaAyroImM OBICTPHIM OXJTAKICHHEM, YTO TIO3BOJLICT JOCTHTATh H(P(PECKT TCPMOMCXAHHYICC-
Kot 00paboTku. IIpeaen TekyuecTu B roroBoM m3aeinu He Hioke 1100 MITa, mpexen mpousoctr He Hipke 1500 MITa. Tlepen
TOpSHEH ITAMITIOBKOHM Ha JIMCT HAHOCSAT 3aIUTHOS AJFOMHHHUCBO-KPEMHHECBOE MTOKPBITHE, KOTOPOE MPOSBILIET TOCTATOUHYIO
macTHaHOCTH mpu mramnoske. KornepH ThyssenKrupp coemectro ¢ mpeampmariem Litecor co3man HOBBIM CIIOUCTBIH
(«COHOBUYHBIIY) MaTepUaJ, COCTOSIIUIN W3 CTAJIH U IFIACTMACCHI, YTO MIO3BOJLIET AOCTUTaTh AOCTATOUHO BHICOKOH MPOYHO-
CTH 32 CUET CTAJIN U CYHICCTBEHHOTO CHIKCHIS BECA 32 CUET IUTACTMACCHI.

100 s1eT HepKaBErOMEii cTamm

TOMY BOIPOCY OBLIO MOCBSIIECHO CICIHAIBHOE 3aCCJAHAE CEKIIHI, Ha KOTOPOM OBLI 3aCIIyIIaH PsT JOKIAA0B H ITPOJC-
MOHCTPHPOBAH KHHO(HIBM O CTOJETHEH MCTOPHHU 3TOTO BHA METALIYPIHICCKOH MPOAYKIUH, TIEPCICKTHBBI KOTOPOTO U
CETOMHSA JAJICKO He ucuepnansl. B mepsoM aoxmazae mpod. a-p Tomac Jlaasatia (Thomas L. Ladwein) u3 BeICIICH TEXHAYCC-
KO ko161 B Aaniere (Aaalen) pacckasat 0 TCHICHIINAX PA3BUTHS H OCHOBHBIX CTPYKTYPHBIX KJIACCAX HOPYKABCIOMINX CTAJICH.

AyCTEHHTHBIC XPOMOHHKEIICBIC CTAIM COCTABILIIOT M CEHYac 0oJee MOIOBUHEI OT OOINETO IPOM3BOACTBA HEPKABCIO-
X CTaneH — 0xomo 55 %. B kauecTBe mpuMepa COBPEMCHHOM ayCTCHUTHOH HEP KABCIOIICH CTAH ObLIA MPHBCIACHA CTANb
1.4404, semyckacmas npeampusataeM ThyssenKrupp Nirosta, koropas mo knaccuuxaimm EC odo3Hauaercs kak X2CrNiMol7-
12-2. Cranb cogepxur Meree 0,03 % yraepoaa, 10 1 %o xpemuans, 10 1 % mapranma, 16,5-18,5 % xpoma, 2,0-2,5 % momdme-
Ha, 10—14 % Hukenst. Beimyckaercst B BUIE XOI0THOKATAHBIX MM TOPSMEKATAHBIX MOJIOC TOMIIMHON COOTBETCTBEHHO 10 6 1 12
MM. Tepmuieckas 06padorka cocrout B Harpese A0 1030-1110 °C ¢ mocneayromum oXIaskACHAEM B BOJIC HITH HA BO3YXC.
IIpenen TEKy4ECTH B XOIOTHOKATAHOM HJIM TOPSTMEKATAHOM COCTOSIHUH COCTABJLIET COOTBETCTBEHHO HE MeHee 240 wmu 220
MIla, mpeaen npounocta 530—680 MIla, orHOocHTeTbHOE yammHCHHE HE HIDkE 40 %. Xopomo momgacTcs o0paboTke B
XOJIOHOM COCTOSHHH (THOKS, TTIYOOKOH BRITSDKKS, PAa3BATBIIOBKS).

[To cpaBHEHHMIO C HETICTHPOBAHHOM CTAJIBIO I XOIOJHOTO (hOpMOM3MEHEHHS TPEOyIOTCS O0Jee BhIcoKue yermust. [1o-
CPEICTBOM OTPAHHMYCHHS COACPKAHMUS OTPEACICHHBIX 3JICMEHTOB B IIPEICIaX MAPOYHOTO COCTABA, a TAKXKE JOOABICHUS
JIOTIOTTHATEIILHBIX 3JIEMECHTOB MOTYT OBITh JOCTHTHYTHI JIOIIOJHATEIILHBIC CBOMCTBA. XOPOIIO cBapuBaeTcs. [1ocie XomoxHoH
nedopMannH Co CTCTICHBEO He 0oiee 15 % 1 cBapku HEOOXOMUMOCTh TCPMHUUCCKOH 00padoTku oTcyTcTByeT. [locae medop-
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ManuH ¢ 001 BRICOKOH CTCTICHBEO TCPMHIUCCKAS 00padoTka HeoOxomuma. OOpadoTka pe3aHHeM 3aTPYAHCHA H3-32 BBICO-
KoH BA3KOCTH, BBICOKOH YOPOIHACMOCTH U HH3KOH TCTIJIOMPOBOAHOCTH U JOJUKHA MMPOU3BOAUTECI HHCTPYMCHTOM H3 KQ4c-
CTBEHHOM OBICTPOPEKYILCH CTAIH C OOMIBHBIM OXIaskacHueM. [TommpoBke moanaercst xopomo. [IpuveHsercs B XuMuiec-
KOH 1 (hapMaTieBTHYCCKOI MTPOMBIIIITICHHOCTH, TPOU3BOACTBE HCKYCCTBECHHBIX BOIIOKOH, YIIEXUMHUH H 00pabOTKE TEKCTAIIA.
B mocnexnue roapl MOSABUIACH CIIE OJJHA MHTEPECHAS 00JIACTh MPUMCEHECHHUS, 4 IMCHHO, CTPOHTEIBCTBO H APXUTEKTYPA.
MIMeHHO 3Ta cTanmb Gbina BeIOpana a1 coopyxkenms One World Trade Center B Manxatrene B Hito Mopke, o uem Gymer
paccKazaHo HIDKE.

OnHaxo, HECMOTPA HAa TIPEKPACHBIC IOTPECOUTEIBCKHIE M TEXHOIOTHUCCKUE CBOMCTBA, T0JIST Ay CTCHUTHBIX HEPKABCIOIIIX
CTaJICH B MMPOM3BO/ICTBE U MOTPEOICHUY CHIDKACTCA. | I[pHMHHOM 3TOMY — BBICOKAsl CTOMMOCTh HHKEIL. Bo MHOTHX cTpaHax
MHpA, TPESKIC BCETO, B CTPAHAX A3HH IO 3TOH MPUIHHE Pa3padaThHIBAFOTCS M BHEAPSIOTCS ayCTCHUTHBIC CTAIN C YACTHYHOH
3aMCHOM HHUKEIT MapranneM. [10M00HbIC CTaH YCICIIHO Pa3padaTsiBAINCh U BHSAPSITHCH Takke B CCCP B OCTCOBETCKUX
crpasax. ComeprkaHue XpoMa B TAKHX CTAJLIX TAKKE TIOHIDKAIOT. Pe3yIIBTaToM SIBIISIETCS HECKOTBKO TIOHIDKCHHAST KOPPO3HOH-
HAS CTOMKOCTH. B HAcTOAIICE BPEMA JOIA TAKHX CTANICH B 00mIEeM 00bEME MHPOBOTO MPOH3BOACTBA HEPKABCIOIIHX CTAJICH
cocrassieT okouo 10 % 1 mMeeT TEHACHIMEO K pocTy. Takwe CTamy HaXomsIT IPHMEHEHHE B TEX CIIyJasX, KOTria TPeOOBaHHUS 110
KOPPO3HOHHOH CTOHKOCTH MOTYT OBITh HOCKOTBKO TIOHIKCHBL.

B kauectse AJBTCPHATUBBI AYCTCHUTHBIM HCPKABCHOIIUM CTAJIAM BO3MOKHO HCTIOTTB30BAHUC OC3HHKETICBBIX (I)eppI/ITH])IX
craneh. Bricokoe comepkaHue XpoMa I03BOJBIET TOCTHIAaTh JOCTATOYHO XOPOIICH KOPPO3HOHHOH CTOHKOCTH, HO (DeppHT-
HBIC CTAJIM 3HAYUTCIFHO YCTYNAIOT AyCTCHUTHBIM IO CKIOHHOCTH K ()OpMOOOPa30BaHMIO. MEXaHHIECKUE CBOWCTBA MX
TIPAKTHYICCKHU OTM3KA K CBOHCTBAM YIJIEPOAVCTHIX HEJICTHPOBAHHBIX CTaneH. Jlomst eppHTHBIX CTalIeH Ha MEPOBOM PBIHKE
cocraByaeT o010 30 % m uMeeT TCHACHIMIO K POCTy. OCHOBHBIC 00IACTH MPUMCHCHHUS, H3ICTHA TOMATHCTO 00HX0Aa,
6apabaHbI CTHPAITBHBIX MAIIMH, OOHIICPHI, BHIXJIOMHBIC YCTPOHCTBA aBTOMOOMICH. OCHOBHBIC MMPEUMYIIECTBA (DEPPHUTHBIX
CTaJIeH TI0 CPABHECHUIO C AyCTCHUTHBIMHU COCTOAT B 00JICE HU3KOH CTOMMOCTH, BHICOKOH TEILIONMPOBOIHOCTH, XOPOIICH 00-
padarTpIBAGMOCTH pe3aHueM, O0JIee BBICOKHX 3HAUCHISIX TPeiena TeKy4decT. HemocrarkaMu SBIstrorcs Oomee HI3Kas KOPPO3HOH-
HAsI CTOMKOCTD ¥ 00JIEE BHICOKAS XPYITKOCTb.

o cBoeMy XHMHIUIECKOMY COCTaBY (DEPPHUTHBIC CTANH PA3ACILIOT HA ISITh Ipymil. K mepBo# rpymie oTHOCST CTalu ¢
conepkanmeM xpoma 10—14 % (manmpumep, 1.4512; 1.4003; 1.4028). Bo BTOpoii rpye conepkaHue Xpoma cocraBisier 14—
18 % (manpmmep, 1.4015). Cramu TPETHEH TPYTIIBI TPH TAKOM JKE CONCPYKAHUH XPOMA TOTIOTHHTCTBHO JICTHPYIOT CTAOHITH3H-
PYIOIIMMH 3JIEMEHTAMH THIA TUTAHA WK HHoOws (Hampumep, 1.4520; 1.4510; 1.4509). B yeTBepTOH rpyIIe HCHIOIb3YETCA
JIOTIOJTHUTCITEHOC JICTHPOBAHKE MOTHOICHOM B KoymraecTBe 10 0,5 % (Hamprmep, 1.4113; 1.1.4526; 1.4521). B maroit rpymme
conepskarue Xpoma coctapisaet 18-30 %. Comepskanme yrepona 00brHO He mpessmmact 0,10-0,12 %, yame ve 6omee 0,05 %.
IIpenen Texyuectn He mpepbnmact 320 Mlla, yame Ha yposHe 200-250. MHHUMANTBHBIC 3HAYCHUS IPEACIA MPOYHOCTH
OOBIMHO COCTABIIIOT 0K0JI0 400 MITa, MakcHMaIbHBIC HHOTIA JocTHTaroT 600 MITa. MUHHMATBHEBIC 3HAYCHUS OTHOCHTCTb-
HOTO YIJIMHCHI H3MEHSIFOTCA B npeaenax 20-25 %.

CraeayronmM BaXKHBIM KJIACCOM HEP)KABEIOIINX CTAJICH SBILIFOTCS MAPTCHCHTHBIC cTamu. Y3 mocineaHux pa3paboTok B
3TOM HANPABIICHUH CIICYET OTMETUTH cTanb 1.4542, koropas mo oommv Hopmam EC obo3Hagaercs Tarske kak XSCrNiCuNb16-4.
Crans cogepoxut He 0omee 0,07 % yrepoaa, He 6omee 1 % xpemums, ve donee 1 % mapranma, we 6omee 0,030 % pocdopa,
He 6osee 0,015 % cepwr, ot 14 1o 15,5 % xpoma, ot 2,5 10 4,5 % memm, 10 0,50 % monubaeHa, ot 3,5 10 5,5 % Huxens ¢
Jo0aBKkaMu HHOOWS 1w TaHTana w3 paciuera 5 %C, Ho He Oomee 0,45 %. Cranp HAXOIUT IHUPOKOE MPUMEHEHHE B ABHALIHOH-
HOH M KOCMHUYCCKOH TCXHHKC, MPHOOPOCTPOCHHH, XHMHICCKOH, He(TemepepadaThIBAOMICH 1 ACPSBO0OPabaTHIBAIOIICH
TIPOMBIILICHHOCTH, CyAocTpocHNH. [1ocTaBIsieTcs B BUIE KaTaHKH, CEPEOPSHKH U Py TKOB. I [pH Mpon3BOACTBE M3ACTHH U
aBI/IaI.[I/IOHHOI\/II H KOCMHYCCKON TCXHHKH YACTACTCA OO0JIBIIIOC BHUMAHKC YHCTOTC MCTAJIa, AJT I€TO HEKOTOPBIC MPCATIPHATHA
(manpumep, DEW Stahlwerk Siegen) pazpa0areiBaroT CreluaiabHbIC IUIABHIbHBIC MPOLECCHI, BKIIOYAOIIHE MO3TAITHOS
BAKYYMHPOBAHWC U 3JICKTPOIIIAKOBbIH neperias. HanOompmmit amaMeTp CeprifHO MOCTABIIEMBIX 3aTOTOBOK COCTABIISIET
250 mMmM. [To 7OTOBOPEHHOCTH BO3MOYKHA MOCTABKA H3ICIHH OOJIBINETO AUAMETPA.

Cranp mposBIACT KOPPOSHOHHYIO CTOMKOCTD, COMIOCTABHMYIO C TAKOBOH V KJIACCHUCCKOH cTamy Trma 18-8, HO myumme
COIPOTHBIICTCS. KOPPO3HOHHOMY PACTPECKUBAHMIO IO HAMpPsKEHHEM. B cToseli MOPCKO# BOJAC BO3MOJKHA INEIICBAS
KOPPO3HS M BHIKPAIIMBAHKE, B CBSI3H C YEM JUISI TAKHUX YCIIOBHI XKEIATEIbHA JOMONHHUTEIbHAS 3anmTa. Koska mpon3soauTcs
B TeMrieparypaoM uarepsae 1180-950°C ¢ mocneayronmmmM OXIakaeHueM Ha Bo3ayxe. CTanab MOXKET HOCTABILITHCS B OTO-
JKOKCHHOM WITH 3aKAJICHHOM COCTOSTHHH. 3aKaJIKa W3ACTHH MPOH3BOANTCA OCe Harpesa 1o 1020-1050°C ¢ mocmeayrommmm
OXIIQ’KICHHUEM B BOJIE, MACIIC MJIM HA BO3AYXE B 3aBUCHMOCTH OT CEUCHHMS 3ar0TOBKH. CTaah MOKET 00CCIICUNBATE SHAYCHHUS
npezena mpodrocTH Boimre 1100 MITa mpu yroBIeTBOPHTEIBHON BA3KOCTH (padoTa pa3pymeHus npu temmeparype -20°C
cocrapiaeT He MeHee 40 Jxk). Craxb XOpomIo HOTHPYSTCS, UTO OUCHD BAYKHO NPH H3TOTOBJICHHH TOYHBIX H3ICHI, HO II0X0
MOAACTCA 00PA0OTKE PC3AHKIEM.

C mensro yeTpaHeHI mocneanero nemocrarka npeamprstae UGIMA pa3padorano cBoi BapuaHT cranu 1.4542, xoToperit
BeITycKaceTcsa moa Mapkod UGIMA®4542, XuMu4aeCKHi COCaB MPAKTHICCKH HE OTIHYACTCS OT CTAHAAPTHOTO BAPHAHTA.
CymecTBEHHOE OTIHYHE COCTOUT B TOM, YTO IPESAIPHATHE OTKA3BIBACTCS OT II00ATBHOTO OTPAHMYICHHS COIEPKAHMUS CEPBI
H IPCIATACT MOAACPKABATH CONCPIKAHUE Cephl B mpeaeiax 0,015-0,025 %. T1o MACHHIO HCCIICIOBATEICH, TIPH TAKOM COACP-
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HAYKOBO-TEXHIUHA IHPOPMALLIA

JKAHHU CEpa HE MOXKET OKA3bIBAaTh OTPUIIATEIBHOE BIISIHIC HH HA KOPPO3HOHHYIO CTOMKOCTb, HU HA MEXaHHUCCKHE CBOH-
CTBA, a HCOOBIIOS KOJTHICCTBO CYAB(PHIOB B CTPYKTYPE CIIOCOOCTBYCT YIIYUIICHHIO 00padaThiBACMOCTH. 32 CUCT OTPEAC-
neHroro Know How npeampusaTie Tak OpraHnu3yeT 3aKIFOUHUTEIHYIO CTAI|IO IIPOLIECCA BBIIIABKH, UTO B CTPYKTYPE BMECTO
TBEPIBIX OKCHAOB 00PA3YFOTCA MSATKHE JIETKOILIABKHIE, HATHYHE KOTOPBIX JOTOTHUTEIBHO YIy4ImaeT oopadarsisacmMocts. [1o
JAHHBIM MPEANPHATH YIIy4IICHHE 00padaThIBACMOCTH IMPOUCXOTUT HEe MeHee ueM Ha 20 %. 3a cuer BapbHPOBAHHS TEMIIC-
PaTypsI OTIYCKA MPH TEPMHIIESCKOM VIIyUIICHUH CO3JACTCS BO3MOXKHOCTD IOMYUaTh PA3IMIHBIC COUCTAHHUS MEXaHIUCCKUX
CBOHCTB, B TOM YHCIIC YMEPCHHYIO IIPOYHOCTH ITPH TOBBIMCHHOMN IIIACTHMHOCTH W BSI3KOCTH. Ecnm TpeOyercs BbICOKas
TIPOYHOCTD, TO PEKOMEH/IYETCS M3ACTHS ITOCTIC 3aKAIKHY IIOABEPTaTh PEIAKCAIMOHHOMY OTKUTY (MM HU3KOMY OTIYCKY) IIPH
250-300 °C, KOTOPBIH MPAKTHIECKY HE OKA3BIBACT BIMSTHIS HA MCXaHIICCKIE CBOWCTBA.

B Hacrosimee BpeMsi MPEACTABIIOTCS 0COOSHHO IIEPCIICKTHBHBIMH IBYX(Da3HbIC (AyTIIICKCHBIE) (PEPPHTO - ayCTCHUTHBIC
cram. YIX 10711 B MUpOBOM IIPOU3BOACTBE IMOKA HE IpesbImact 5 %. VX rmaBHbie 007aCTH MPUMEHEHHS: OyMa KHO-ICIIITIO-
JI03HAS MPOMBIIIIICHHOCTb, HE(VTSHAS H Ta30Bas! IPOMBIIUICHHOCTD, YCTAHOBKH A1 OIPECHEHMSI MOPCKOHM BOZBL, TCIIIOOOMCH-
HUKH, EMKOCTH JJISI XHMHYCCKHX MAaTEPHAJIOB | IPOIOBOIBCTBYS, TPYOOIPOBOABI HE(TH U Ta3a, CTPOMTEIBHAS TCXHHKA,
HApHUMEP, MOCTOCTPOCHHE. DTH CTAIH OBLIH OTKPBITHI eme B 1933 roay u cpasy e Hauaau HaXOAUTh PHMEHEHHE O1aro-
Japst 6onee BHICOKMM MEXaHHYECKHM CBOMCTBAM ITO CPABHEHHIO C KIIACCHUCCKUMH XPOMOHHKCIICBBIMH ayCTCHUTHBIMH.
OHH XOpONIO IPOTHBOCTOSAT, HATIPUMEP, MEXAHMUECKUM HATPY3KaM OT BOJIH, INTOPMOB M BHEIITHUX JTABJICHAUH Ha MOPCKHUX
mryouHax A0 3000 M, TaK 5K KAK M XHUMHYCCKOMY BO3ACHCTBHIO HO(DTH U ra3a C BHYTPCHHCH CTOPOHBI TPYOBL, 4 MOPCKOH BOIBI —
¢ Hapy:kHOI1. bonee BHICOKAS IO CPABHEHHIO C AYCTCHUTHBIMH ITPOYHOCTD TAKHUX CTANCH /ICIACT BO3MOYKHBIM IIPUMCHCHHC
TPYO C MCHBIICH TONIIIHHOW CTCHKH.

B Havane 80-X ronos HauaIuch pa3paboTKH HOBOTO KJIacca ABYX(Da3HBIX HEPYKABCIOIIIX CTANICH, OYIHBIIIX HA3BAHIC
Lean-Duplex. 3tu cranu Omaronaps NOHWKEHHOMY COACPKAHUEO HUKEII, BBICOKOH KOPPO3HOHHOM CTOMKOCTH M HCKITFOUH-
TEJILHO BBICOKUM MEXaHIMUECCKAM CBOMCTBAM JOJDKHBI CTATh YCIICITHON AIbTEPHATHBON KAaK KIIACCHUCCKUM XPOMOHHUKEIIE-
BBIM AyCTCHHTHBIM, TaK W OOBIMHBIM ABYX()a3HBIM CTASIM. JIOMOTHATEILHBIMH JOCTOMHCTBAMHE 3THX CTaJICH SBILIFOTCS
XOpOoIIAas CHOCOOHOCTH K (DOPMOM3MCHCHHIO U XOPOIIHe (DH3MUCCKHE CBOHCTBA. VX C TIOTHBIM MPABOM MOXKHO HA3BATh
Marepuanamu XXI seka. B Hactosmee spems aoucpree npeanpuarae NIROSTA kornepra ThyssenKrupp npon3sogut
HCCKONBKO Mapok TakuXx crajeii. Crams NIROSTA®4462 conepsxur yrmepona e 6omee 0,030 %, kpemans 1o 1,0 %, mapranua
110 2 %, (ocopa He Oosee 0,030 %, ceprr He 6omee 0,020 %, xpoma 21-23 %, mommdneHa 2,5-3,5 %, aukent 4,5-6,5 %, azota
0,10.0,22 %. MexaHH4YeCKHC CBOHCTBA TOPAICKATAHOTO JIHCTA: IPEACT TCKYIeCTH HE HIbKe 460 MITa, mpeaen mpovIHOCTH
700-950 MI1a, OTHOCHTCITFHOC YIUTHHCHHIE HE HIDKS 25 %. Erne 0071¢¢ 3KOHOMHTHBIM BAPHAHTOM SBJIACTCS HATIICAIIAT YIKE
ceituac mupokoe npumeHenue craiab NIROSTA®4362. Crane ornmu4aercs ot npeapiaymei domee Hi3kmM (0,10.0,60 %)
coaeprkaHueM MOMOIeHa 1 HAKETA (3,5-5,5 %), a Taroke modaskoi 0,10-0,60 % memun. BeImyckaeTcs B BUIC XOTOAHOKATA-
HBIX JIUCTOB CO CICAYIOIIUM YPOBHEM MEXAHHUYCCKUX CBOMCTB: Mpeaea TeKyuecT He Hike 450 MIla, mpeaen npouHOCTH
650—700 MI1a, OTHOCHTCIIFHOC YTHHCHHUC HE HIDKE 25 %0,

[Tporecc mpoKaTKH U MOCaeAyonIci 0OPadOTKY 3THX CTAJICH AOKHBI 00ECIIEUUTH CIOHUCTYIO CTPYKTYPY, COCTOAMIYIO
H3 TIOCTICIOBATCIIFHO PACTIONIOKCHHBIX CJI0CB 3¢PCH ()ePPHUTA H ayCTCHATA IPH MPOLCHTHOM COOTHOIICHHH (Pa3 oxomo 50:50
(puc. 1). Eciii 3170 COOTHOIICHHAS B PE3Y/IBTATE TOTO HITH HHOTO MPonecca 00padoTKH (HApHMEP, CBAPKH) HAPYIIACTCS, OHO
MOKET OBITh BOCCTAHOBJICHO OT>KHTOM Iipu Temieparype 1040-1100 °C. Obe craxm xoporo ceapusarorcs (puc. 2). Crans
NIROSTA®4362 HaxX0auT TOBOJIBHO NIMPOKOC MPHMEHEHHUE B XUMHICCKOH MPOMBIIIIICHHOCTH M TEILIOTEXHUUECKUX YCTPOH-
crBax. Hammpumep, B cpaBHEHNH € TEIIIOOOMEHHHKAMHE U3 HEPKABCIOIINX AYCTCHUTHBIX TPYO JMCTOBBIC TCITIOO0OMCHHUKH U3
3TOH CTaJH MO3BOJIIIOT CYIIECTBEHHO CHI3HTH BEC KOHCTPYKIMH M €€ CTOMMOCTh. Ha pric. 3 mokas3aH TaHKep Il IIEPEBO3KA
XHMHIIECKHX TPoAyKToB 13 cramm NIROSTA®4362.

OO0 ucTopun pa3BHTHA MPOU3BOACTBA H 00IACTSX MPH-
MCHEHHS HEPYKABCIOIIUX CTaJICH pacckasan a-p, urk. oxen
Kpayumk (Jochen Krautschik), aupexrop oraena marepua-
JOB W MPOU3BOACTBCHHBIX IPOLECCCOB NMPEAMPHITHI
ThyssenKrupp Nirosta. B matane XX Beka nccneosarenu
BO BCEM MHPE PadOTAIIH HA/T CO3AaHHEM HOBBIX HEpP)KaBe-
FOIUX U, PSKIC BCETO, KUCAOTOCTOHKHX cTajieh. Copes-
HOBAHHE YIATOCh BBIUTPATh MCCICAOBATEISIM HEMEIIKOTO
xoruepHA Krupp LlTpaycy m Mayspy (Strauss und Mauer),
KOTOPBIC HE TOJIBKO HAIILTH YAAYHYE0 KOMOMHAIIMIO COZep-
JKAaHHMH XpOMa M HUKEJI TPH MOHMKCHHOM COJCPKAHUA
yIIepona, HO M pa3padoTaiy Mpouecchl MPOU3BOICTBA U
TCPMHICCKOH 00PAOOTKH TAKOH CTAJIH C LCTBIO TIOBBIIIC-

HUS ¢¢ KOPPO3HOHHOI cTotikocTd. B 1912 1. 310 M300peTe- Puc. 1. TpexmepHas MOJEIb CTPYKTYPhI JIBYX(ba3HOH HepiKape-
HHUC OBLI0 3aMaTCHTOBAHO. COOTBETCTBYFOIIHI TATCHT BO- IOMIEH cTai (TEMHBIM LBETOM TTOKa3aH GeppyT, CTPEIKaMK
IICT B HCTOPHIO Mo Ha3BaHUEM Pasel Patent. TIOKA3aHbI HATIPABIICHHS BIIOMb M TTONEPEeK TPOKATKIA)
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Puc. 2. Cpapnoit moB u3zienus u3 AByxda3Hol cTanu

BakHbIM MPEUMYIIECTBOM HOBOH CTAIH ABJIAIHCH TAK-
JKC XOpOoImast COCOOHOCTH K (POPMOOOPA30BAHUIO H CBa-
PHBAEMOCTb, 03 KOTOPBIX HEBO3MOXKHO OBLIO OBI CTOIB
moOCTHOC MECTBHE 3TOT0 MaTepuaia Bo BceM mupe. Ce-

romHsa pa3padorannas benno IlITpaycoMm aycTeHHTHAS Puc. 3. Taukep 111 NEPEBO3KU TIPOAYKIIMH XUMUYCCKOM
CTayb, Ha3BaHHASA UM V2 A, m3BecTHA B [ epMaHny Kak Ma- MPOMBINIIEHHOCTH, TIOCTPOCHHBIH C IIHPOKUAM [TPUMEHEHUEM
tepuan 1.4301, a Bo Bcem Mupe Kak cranb 18-8. B 1919 rony ABYXpasHOH CTaimu

mpeanpuarue Krupp Edelstahl 3anareHToBaIo 31y K¢ CTaIh KAK MATCPHAT 11 MCIUIIMHCKOHM MPOMBINIICHHOCTH. [IyTeM
TOBBIMICHAUA Comepskanus HukeIs ¢ 8 1o 10 % u nobdasku momoacHa LITpayc co3nan HOBYO ctamb V4A, xoTopas Oblia
3anateHToBaHa B 1928 rony. Ceifuac pa3HOBHIHOCTH 3TOH CTaM ¢ MApKUpoBKoH B ['epmanmm 1.4401, 1.4404, 1.4547 naxomsr
TIPUMCHEHHE TIPH 00JIee BHICOKUX KOPPO3HOHHBIX BO3ICHCTBHSIX M IPH OOJICE BBICOKUX TEMIICPATYPAX IO CPABHCHHIO C
HUCXOTHOU CTasbro Trma 18-8.

BricTpoe npoaBImKEHHE HA PHIHKE HEPKABCIOMIMX CTaJeH B 20-X TOAaX MPOIIJIOTO CTOJCTHS MOCTABHIIO OCTPO 3a71ady
paSpa60T1<1/I TPOMBINITICHHBIX MMPOU3BOACTBCHHBIX IMTPOLICCCOB. HepBBIe TPOMBIIIICHHBIC IITTABKHA NPOU3BOAWIIACH B THITIAX.
Toxpko M300peTeHNE HHIYKIIMOHHOM IIJIABKH YIPOCTHJIO IPOIIECC M CO3AAJI0 PEaTbHbIC MPEAMOCHIIKH AJISI MACCOBOTO ITPO-
MBIIIJICHHOTO MPOU3BOACTBA. B Havase 60-X ronos IIaBUIbHAS TEXHUKA IEPEIUIA HA IBYXCTAAUMHBIC MMPOLIECCHI C 3aKIFOUH-
TENBHOM CTaaueH B BAKYyME M B aproHe. HoBas TeXHMKA MPOU3BOACTBA CHI3HIIIA MPOU3BOACTBEHHBIC PACXOABI H PACIIHPH-
J1a CTIEKTP MOTPEOUTENHCKUX CBOUCTB. B 80-X roax B CBA3M C MMPOKHM BHEAPCHUEM HETPEPHIBHOM PA3IMBKH CO371aIaCh
BO3MOKHOCTH ITOJIY1IATh JIUTHIC 3arOTOBKH, MAKCHMAJIBHO OIU3KHUC K PasMEpPy roToOBBIX I/ISZ[GJ'II/II\/II, 410 OBLIO OUCPCOIHBIM
CABHUI'OM KAK B SKOHOMHYICCKOM CMBICJIC, TAK X B CMBICJIC IMMOBBIICHWS KAICCTBA MPOAYKIIHH.

[MurasTckuif yemeX HepyKaBCEOIIX CTAJICH MOJKET OBITH BIICUATIIFOIIC MPSACTABIICH B IE()PAX pOCTa 00BEMOB HX ITPOH3-
poacrea. Eciin B 1914 roay 65110 mpon3BeACHO BCero 18 T HEPrKaBEIOMICH CTAITH, TO YKE B CIICAYIOMICM IOy MPOU3BOACTBO
BBIPOCIIO BTPOE U cocTaBmio 56 T. B 1950 roxy 06peM npom3BoacTea coctasut 1 MutH. T, ayke B 1987 roxy 8,2 muw. T. Hawamo
HOBOTO CTOJIETHSI O3HAMECHOBAJIOCH JATBHEHIINM CYIIECTBEHHBIM POCTOM ITPOM3BOACTBA ¥ noTpedneHus. B 2005 . 6p1u10
MPOM3BEACHO B MUpE 24,7 MITH. T HepakaBerowmel crami, a B 2011 — 33,8 man. T. M 310 He yIUBHTENBHO, TOCKONBKY CETOAHA
TPYAHO MPEACTABUTH CeOC TAKYFO C(hepy KU3HHU H ACATCILHOCTH JIFOICH, TIe MO>KHO OBII0 OBbI 000OHTHCH O¢3 3TOr0 Marepuaia
— HACT JIK PEYb O XHMHYICCKOH HITH HI/IH.[GBOfI TPOMBINITICHHOCTH, CyA0- H ABTOCTPOCHUH, ABUALIUH WJTA KOCMHYCCKOH TCXHU-
KE, ApXUTEKTYPE, CTPOUTEIBCTBE, MEITUIIMHE HIIH OBCEIHECBHOM »w3HU. O 3HAUCHUI MAaTEPHAIIA CBHACTEIBCTBYET TOT (DaKT,
YTO B HACTOAMICS BPEMA MOUCKOBAA MamuHa Google mpeacTaBsaeT B pacopspKCHIC MOTb30Bares 0oaee 320000 coobmre-
HHUU 110 AAHHOU TEME.

Yemexy Hep>KaBCIOIIHX CTAJICH CIIOCOOCTBOBAIO BCCMEPHOS PACITHPEHIC 00IaCcTeH NX MPUMCHCHHA. B MemuImae nx
HAYaJI1 MPUMCHATH HC TOJIBKO AJIA MCAUIHUHCKHAX ANIIAPATOB U HHCTPYMCHTOB, HO M JJIA OTACIIKH XHPYPTHICCKUX IMOMEIIC-
HHH. BasKHBIMH OKA3aJIHCh HE TOJNBKO OC30IACHOCTh U HCTOKCHYHOCTH HHCTPYMCHTA, HO H CIIOCOOHOCTh TPOTUBOCTOATH
JICHCTBHIO BHICOKHMX TEMIICPATYP M KOPPO3HOHHBIM CpeIaM MpH CTepuiam3anun U Ac3uH(eknun. B 1926 roay 0661 co3nan
TIEPBBIN MMIUTAHTAHT U3 HEPKaBEIOIICH cTamu. M ceroaHsa NCKyCCTBEHHBIC KOJICHHBIC CYCTABhl M3 HEPKABCIOMICH CTanmn
COOTBETCTBYIOT TPEeOOBAHMAM METUIIMHCKON HAYKH. [1apaniensHo pa3BuBaIOCh HCIOIb30BAHIE HEPYKABCIOIINX CTAICH U
TUIICBOH MPOMBIITCHHOCTH. OTHAM W3 BAKHBIX TPEOOBAHMI IIPH H3TOTOBJICHHUH JICTAICH ITPOJOBOIBCTBEHHBIX MAIIINH, TAK
K€, KaK M ITPH H3TOTOBICHUH XHPYPTHUICCKOTO HHCTPYMEHTA, SIBILIETCS XOPOIIAs HOJMPYEMOCTh MOBEPXHOCTH, JICTKO JOCTH-
raeMasi y MapTeHCUTHBIX cTanei. [Tpu 310M BayKHO, YTOOBI ITIAIKOE COCTOSTHUE MOBEPXHOCTH COXPAHSLIIOCH MOCIIE ITHTCITh-
HOH SKCILTyaTalliy B YCIOBUSX KOPPO3HOHHOTO, MEXaHMYECKOTO U TEPMHIYECKOTO BO3ACHCTBIH. Takoe TpeOOBAHHE CBI3aHO
C TEM, YTO [TIAJKHE MOBEPXHOCTH MPEILITCTBYIOT OCEIAHUIO H PA3MHOKCHHIO MEKPOOPTAaHU3MOB — OaKTEpHii B TPHOKOB.

[Mourn 80 sieT Ha3ax HEP>KABEIOMIAS CTAb OBLIA BIICPBBIC IPUMEHEHA ITPU CTPOUTEIHCTBE MOPCKUX KPYH3HBIX JIAIHEPOB.
B 1936 roxy u3 Cayrremmrona craprosai maitHep Queen Mary ¢ 2300 maccakupos Ha 60pTy. B KOHCTPYKIHH U OCHAIICHHUH
naitaepa (KyXOHHOS 000pYIOBAHNC, TUIABATCIBHEIC OACCCHHEI, BHYTPCHHAA O0IHIIOBKA H HCKOTOPHIC ACTANH TYPOHH) ObLTH
IIMPOKO UCTIONTB30BAHBI HEPKABCIOIIHE CTANH. B yCIOBHIAX arpecCHBHOTO MOPCKOTO KIIMMAaTa MPHMEHEHHE KOPPO3HOHHOC-
TOMKOTO M B TO K€ BPEMS BBICOKO JICKOPATHBHOTO MATEPHAla IMOJTHOCTHIO ONPaBaanock. Y ceifuac Hep KaBeroIast CTaib
IIMPOKO HCIOIB3YETCSI PU CTPOUTETBCTBE KPYITHBIX CYAOB, SIXT, ITAPOMOB A (PYPHUTYPBL TIEPHII, MEOCIH, BOIOMPOBOIHBIX
CHCTEM ISl TUTHCBOM BOJIBI M CTOKA, HACOCOB M ApMATYPBHI.

JlerenmapHOMY aMepHKaHCKOMY KOHCTpYKTOopy DnBapay byany (Edward G. Budd) npuraanesxur naest HCTIONb30BAHIS
HEp>KaBEIOIIECH CTaIy B aBuacTpocHuu. [lociie Toro kak mM ObLTH pa3padO0TaHbI JUCKH H3 HEPKABCIOIICH CTAIH, OH CO3al
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B 1931 roxy nepssit camoneT «BB-1 ITnonep» ¢ caMbIM ITHPOKUM HCMOIB30BAHHUEM 3TOr0 Marepuana. B 1943 rogy 3ty
TPaIULHIO MPOTODKUT TPAHCTIOPTHBIH camoneT RB1-Conestoga, B KOTOpOM NIMPOKO MMPUMEHEHA TOUCHHAS CBAPKA JTUCTOB
W3 HEPKABCIOIICH CTaH. DJICPOH, PY/Ib W YACTH PEAKTHBHOTO JBHUTATEII CBEPX3BYKOBOroO naitaepa Concorde, KOTOpPBIH
craprosai B 1969 roxy, ObLIH TaKKe H3TOTOBJICHBI W3 HEPKABEIOIICH CTay. B TOM ke roay HepkaBeroIast CTaib HOSBUIIACH
Ha JIyHe BMecTe ¢ KOCMHUYECKHM KopadneM «Amomion 11» u mepBbiM BeicaauBmmMcs Ha JIyHe uenoBexom Humom Apmct-
ponroM. Y ceroaHs HepKaBErOIAsI CTAIb NIMPOKO HCTIONB3YETCS B PA3IIITYHBIX 00JIACTAX KOCMHYECKOM TeXHUKH. [Ipu sTom
HEMAJIOBAXKHYIO POJTb HTPAFOT HHOTIA, KPOME BCETO, € ONTHUYCCKUE CBOMCTBA. Ha mepBoM B MEpE TYpHCTCKOM KOCMOAPOME
Spaceport America B Hpro MeKCHKO IPOU3BOIUT OOIBIIOE BIICUATICHAE MOIIHAS (DY TYPHCTHUICCKAS KOHCTPYKIMS KPBIIIH
M3 LBETHOM Hepskaperowmel cranu. [IpeanonoxurensHo B 2014 romy oTCrona OTIPABATCS B KOCMOC NMEPBBIC KOCMUUYECKUE
TYPHCTBL

O mmpoxoM MPUMEHEHUH HEPKABCIOIICH CTATH B CTPOUTEILCTBE U APXUTEKTYPE pacckasa a-p uk. [enpmyt ["axyms
(Helmut Hachul) n3 spicmel texumueckor mkoms! B Jloprmyszae. [Tourn cpasy mocie CBOETo OTKPBITHS HOBBIH MarepHan
BIOXHOBJISUT APXHTEKTOPOB HA CO3IAHHIE YHHKATLHBIX COOPYsKeHHit. Hauato GBIIO0 MOOAKEHO CTpouTescTBoM B Hbto Mopke
HeOockpeba Chrysler Building B 1929 roay. CaeayromuM Ba)KHBIM 3TANOM OBLTO CTPOHUTCIBCTBO B IITHACCATHIX TOAAX
Atomuyma B Bproccere. B 1976 rofy ciibHO TogBeprimiiics Koppo3mu ckerneT cratyl CBo6omst B Hero-Hopke 6511 3aMeHeH
CKeJIeTOM M3 Heprkaseromiel cramu. B mepron 20042010 1. © B JIybae ¢ mupokuM MPEMEHEHHEM HEP>KABEIOIIEH CTaIH ObLIT
TIOCTPOCH caMbIi BbICOKHI HeOockped B Mupe Burj Khaifa. HoeelfimiM mpoekToM B 3TOM OTHOIICHUH SIBIIICTCS IPOCKT
HoBoro One World Trade Center B Manxatrene B Hero-Mopke Ha MecTe GamIeH-OI3HEIOB, Pa3PyLICHHBIX BO BPEMS TEPAKTA
2001 roga. 3maHue 3ayMaHO KAk CaMbIi BRICOKHH HEO0CKpeO B CIIIA, a, cneaoBaTeIbHO, KAK OHH U3 3HAKOBBIX 00BCKTOB
rocymapcTsa. B Oyayrmem roay 3maHue JODKHO OBITh TOTOBO H AOCTHTHYTH BRICOTHI 54 1 M, UTO COOTBETCTBYET 1776 (hyTaMm 1
TEM CaMbIM CHMBOJIMUECCKH JODKHO HATIOMHHATH O roae 00bsaBireHnst CoequaeHHbMH LlITaTamu vezasucumocTr. CHapyxu
HEOOCKpeO OyaeT orpaHmicH ()acazoM U3 HSPIKABCIOLICH cTamu, mpou3seacHHON B [epmanmn. B crpoutenscTse 00beKTa
AKTHBHO YYACTBYIOT HeMenkue (pupmbl. Ctas BeouiaBuiack Ha npeanpusatan ThyssenKrupp Nirosta B Kpegenpae (Krefeld).
JampHeHmas mepepadoTka B AUCTH MPOH3BOAMIACH HA npeanpuarun B JwrieaOypre (Dillenburg) mpu ucmons30BaHuA
CHEIHATIBHBIX ITPOLECCOB MPOKATKH M TEPMUHECKOH 00padoTku. [171st 0co00H MPHBIICKATEIFHOCTH BHEITHETO BH/A HCIIOIb-
30BAJIHCH CIICHHATBHBIC IIOBEPXHOCTHBIC MOKPHITHS. DacaHble 3eMEHTSHI 1711 BHENTHEH okaHTOBKH One World Trade Center
ObLITH IPOM3BEICHBI U3 3THX JJUCTOB ApyTuM npeanprsrreM-tiapraepoM Christian Pohl GmbH B Kemsre. Eme oqaa mapraep-
ckas pupma ThyssenKrupp Elevator 3aamMaeTcs n3roToBicHIEM 000pyaoBaHus 11 Bcex 71 mudros u 9 ackanatopos. Ha
puc. 4 IpencTaBiacHa OHA W3 IOCTIEAHUX (hoTorpaduid, AITTFOCTPUPYIOMIMX TOABO3 CTATBHBIX CTPOUTEIBHBIX KOHCT PYKIMH HA
Oapsxe ama crpoutennsctea One World Trade Center.

Puc. 4. T1o1B03 METAIUTMYECKUX KOHCTPYKIMH U3 ayCTCHUTHOM HEpIKaBEIOIell CTalu JJIst CTPOUTENbCTR
One World Trade Center 8 Hrro-Mopxe

O nprMeHEHNH HEPYKABEIOIINX CTAJICH B OBITY U IIPOU3BOJCTBE MPOIYKTOB IMMTAHMU pacckasan mimk. Puxapa Knemenc
(Richard Clemens), X035HCTBEHHBIIH PYKOBOIUTENb NPSANPHATH IO IPOU3BOACTBY IPOIOBOIBCTBEHHbIX U YITAKOBOUHBIX
MarmuH Bo @pankypry Ha Maitre. Yike ¢ 20-X rog0B IPOIILIOTO CTONIETHS HEPKABCIOIIIE CTAIH IPOYHO BOILTH B JOMATI-
HuH 06mxoa. B 1921 roxy mosBHIHMCH MIEPBBIC CTONOBbIC IPHOOPHI U3 HEPKABCIOMICH CTAmH, MPUMEPHO Ha 30 JIeT mo3xe
JIPYTHC MEJIKHC KyXOHHBIC TIPHHAIC)KHOCTH — MUCKH, TIEPEIHHIBI, COTIOHKH, X1e0ope3ku u T.4. B 1956 roxy mossumich
OpUTBEHHBIC JIC3BHS M3 HEP)KABEIOIICH CTAJIH, a 1BA TOJA CIYCTS HAYAJICS 0 BCEMY MHPY ITOOCTHBIN MapII CTHPAIBHbIX
MatmiH ¢ 0apabaHaMHu 13 HEPKABCHKH. B 3T0 ’Ke BpeMS MOSBIIIACH M HCP/KABCIOMINEC KyXOHHBIC MOMKH. JJOTTOTHHTCITEHO K
3TOMY HEP’KaBEIOIAS CTAJb CEYAC UCMONB3YETCS B OBITY I OTOMMTEIBHON apMATyPhl H MPOYHX MPEIMETOB 00MX0/a.
C 1985 roma (eppuTHBIC HEP/KABEIOIIIE CTAIN HCHONB3YIOT B SIMOHMH 11 BOAOMPOBOAOB MUTHEBOH BOABL. U B Apyrux
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CTPAaHAX MHPA CHCTEMBI B3 (JePPHUTHBIX H AyCTCHUTHBIX HEPYKABCFOLINX CTAJICH YCIICIITHO COPEBHYIOTCA C TPYOAMH, NEepexo-
HUKAMH, (PHTTHHTAMH U3 OMHHKOBAHHON CTATH, MEIH HJTH IIACTMACCHL. JTO MO3BOJLICT H30CKATH MOSABICHII KOPPOIUPO-
BaHHBIX YYACTKOB, KOTOPBIC MOTYT CIIY;KUTh IOITIOKKOH [UIST PA3MHOKEHHS OAKTEPHH, pACTBOPEHI TSLKEIIBIX METAIUIOB H
METAJUIONIOB B IIUTHEBOI BOJC U CIOCOOCTBYET IIOTHOMY COXPAHEHHUEO BKYCA BOABL. XJIOP, COACPKAIIMICS B INTHEBOH BOZC
B ONPCACIICHHBIX KOMMYECTBAX, MOYKST BBI3BIBATH TOUCHHYEO KOPPO3HIO. YCTAHOBJICHO, YTO CKJIOHHOCTB K TAKOH KOPPO3HH Y
cTanei 6¢3 MOTHOACHA BHIIIC, YeM Y MOJTHOICHCOACPKAIIHX. JTO MPEAOTPSACIIACT MPEIIOYTHTEITFHOS HCIIOTB30BAHUC [T
BOJIOIIPOBOJIOB IMTUTHEBOM BOIBI MOIHOACHCOACpKAMKX cTane. OCOOCHHO BaYKHO NPHMEHCHIE HEPYKABCIOIICH CTaIHN B
VYCTAHOBKAX JJISI OTIPECHEHHUSI MOPCKOH BOJIBL.

Waer mu peds 0 TpaHCHOPTHPOBKE MM IIEPEPAOOTKE MOJIOKA, IPOU3BOACTBE IMOKOIAa, nepepadorke (PyKTOB H OBO-
IICH, BHHOACIHH ¥ IMBOBAPCHHH (TAHKCPHI 71 BHHA, THBHBIC KOTJIBI U OOUKH), ICPEPabOTKE CYXHX MPOAYKTOB (3TaKOBEIC,
MYKa, Caxap) C HCIOITb30BAHHEM MHKCEPOB HIIM TECTOMEHIATIOK, 00OPYIOBAHHUH I XPAHEHHS M MepepadOTKy MsiIca U
PHIOBL, TIPOM3BOACTBE 0OOPYAOBAHMS 1T OONBIINX KyXOHB (PECTOpaHbI, OOIBHUIIBL, IIKOJbI, IETCKAC CA/bl) — HUIIC HE
obxomuTca 0¢3 HepxaBseromeH crami. Ha puc. 5 moka3aHo 000pyI0BaHHE CaXapHOTO 3aB0AA U3 (DCPPHTHON HEPIKABCIOIICH
cranu. I1upokoe MPUMEHEHNE HEP/KABCIOMIMX CTAACH B MUIICBOM MPOMBIIIICHHOCTH ABIACTCA OTPAYKCHUECM MPU3HAHUA
TOTO (AaKTa, YTO OHH MPEKPACHO COMPOTHBILIIOTCS BO3ACHCTBHIO KOPPOZHOHHBIX CPE, HMEIOIIMX MECTO B oTpacii. OHU
TIO3BOJLAKOT JICTKO MPOU3BOAUTE OUHCTKY U TEM CAMBIM COOTBCTCTBYIOT THTHCHHYICCKUM Tpe6OBaHI/I}IM OTpPaciu. 3a cuer
XOPOLICH MOTHPYEMOCTH H COXPAHCHHH BBICOKOTO KAYECTBA MOBEPXHOCTH Oc3 IIePOXOBATOCTEH H YITYOJICHUH JOCTHTACTCS
0oree IeTKas AC3HH(DCKIMSA, MOCKOIBKY OAKTCPHH Xy/Ke VACPKHBAIOTCS HA TIAIKOH MOBEPXHOCTH. JTO MO3BOJISACT HCIIONB30-
BAaTh MCHBIIC AC3HH(PHUAPYFOMAX CPSACTB IPH OUUCTKE, YTO, KPOME BCETO MPOYET0, MOIOKHTEIBHO BIMACT HA YKOJIOTHIO.
CrocoOHOCTB K OYHCTKE ¥ HEP/KABCIOIIMX CTAJICH COMOCTABAMA C TAKOBOH Y CTEKJIA H 3HAYUTEIIBHO BBIIIC, YCM Y MCIH,
ATIOMMHHS, TIACTMACCHI, 4 TAKKS Y IMATAPOBAHHON MOCYIBL.

OO0pa3oBaHne MEXaHMYCCKH MPOMHON M XHMHYCCKH CTOMKOH
OKHCHOH IUICHKH NPEIATCTBYCT MUTPALIMU HOHOB XpOMAa U HUKEC-
7Sl B MUIICBBIC MPOIYKTHI. JTa MUTPALHS CO BPEMECHEM OBICTPO 2
3aTyXaeT. YCTaHOBJICHO, YTO B PE3YABTATE IIEPEHOCA XPOMA U HU- :
KEJII C MOBCPXHOCTH MOCYABL, B MUIICBBIC MPOAYKTHI IMOMAaaacT KO-
JMYECTBO ITUX INIEMEHTOB HECOTIOCTABUMO MEHBIIICE, EM ITOTPED-
JICHHE STHX SIIEMCHTOB YEJIOBSKOM C MPOAYKTAMH MUTAHUSA. Y YH-
THIBAsI OCOOYIO BAXKHOCTbH KAUECTBA MaTepHaia M3ACTHA A
300POBbS FOACH, BO MHOTHX CTPAHAX CHEHHATEHO HOPMHPYIOT
COACPKAHUEC TCX MW HHBIX 3JICMCHTOB B HCPKABCHOIIIUX CTAJIIX
JJ1S MAIICBON MPOMBIIIJIEHHOCTH. Tak, BO ©paHUMKU MUHHMAJTb-
HOC COJICP>KaHKE XPOMAa B TAKHX CTAJLIX IOJDKHO COCTABILATH 13 Y%.
Crajp MOXKET comeprkars MapraHen. [ HEKOTOPBIX 3ICMCHTOB
YCTAHOBIICHBI TPSACTHHBIC BEPXHAC HOPMEI (4 Yo 1711 MOOACHA,
1 % mna TanTana, Hnoowms, uepus). [1o mocae AHIM aMCPHKAHCKIM
HOPMaM MHHHMAJBbHOE COIEPKAHUE XPOMA JTOIKHO COCTABIIATh
16 %. [dma u3aemmii ¢ OCTPBIMH KPOMKAMH (HOYKH) AOIYCTHMAS
KOHLCHTPAINA MOKET OBITH HIDKE.

B moxmaae FOprena Kopkxaysa (Jergen Korkhaus), sume-mpe-
suaenTa kommannn Werkstofftechnik, BASF SE, Ludwigshafen,
paccMaTPHUBAJICS BOIIPOC O TOM, KAKHE HEP)KABCFOLIIHE CTAH HyX-
HBI JJT XUMHUYCCKON MPOMBIIIICHHOCTH. JIOKIIQTUIK MPEXKIE BCe-
TO OTMETHII, YTO HMCHHO XUMHUICCKAA MPOMBIIIJICHHOCTD ObL1a B
OCTAETCs [NIABHOU ABIXKYILICH CHION Pa3BUTHA HEPXKABCIOIIUX CTaICH. braronaps MOsABICHHUIO 3TUX CTANICH CTAaJl BOSMOXKEH B
1913 roxy cuHTE3 aMMuaka. BIOOP KOHKPETHBIX MAPOK CTAM 3aBHUCHT OT YCIOBHH IPOM3BOACTBA U, MPEXK/IE BCETO, OT
Xapakrepa KOPPO3HOHHOI CPebl, TEMIICPATYPhl H AABICHUA. [IPOTHB KOPPO3HOHHOTO PACTPECKHBAHU MO HAMPSUKSHHCM
JTOCTATOMHO YCTOMYHBEI ayCTeHUTHBIC ctamn Aldur 4404, 4571 w4435, a Taore aymurekcHas crams Aldur 4462. O cramm 4404
MBI Y7Ke co00Imam e, HamoMHMM, 410 OHA conepskut yraepoma meHee 0,03 %, 10—12 % mukens, 16,5-17,5 % xpoma, 2,0—
2,5 % momudneHa. Bropas ormmaaetces 60ee BRICOKAM CoaepkaHueM yriepoaa (10 0,08 %) TOmoTHATSIIFHO ICTHPOBAHA
trraHoM. Cramb 4435 6m3Ka Mo COCTaBy K mepBoit. O aymiekcHol cramm 4462 moapoOHO PacCKa3bIBAIOCH BBIIIC.

®eppurHast crans ¢ MonmuOaeHoM Aldur 4521 ycroiumBa B X0JI0JHOH BOJE C MOBBIIICHHBIM COZIEpKaHIEM Xaopa. [1po-
THB TOUCUHOH KOPPO3HH YCTOHUHBBI AyCTCHUTHBIC cTau ¢ MonuoacHoM Aldur 4404 n 4539. TlepBas conepkuT yriepoaa
meree 0,03 %, mrxena 10-12 %, xpoma 16,5-17,5 %u 2-2,5 % momubacHa. BTopas oTmaeTes CymecTBSHHO 00ITCE BBICOKIM
coaepkaHmeM HUKETS (24—26 %). 601ee BRICOKHM coaepkaHHeM MonOacHa (4—5 %) 1 100aBKOM MEIH B KOIHUCCTRE 1,2—
2,0 %. EcrecTBeHHO, 4TO 3Ta CTAIh MOKET PAdOTATH B YCIOBUSX BEChMA ATPECCHBHBIX KOPPOZHOHHBIX CPE M IOBBIIICHHBIX
Temreparyp. M30uparenbHast (CENEKTHBHAS) KOPPO3HSI HMEECT MECTO B IPOM3BOJCTBE MOYCBHHBI H IIEPEPAOOTKE a30THOH

Puc. 5. Obopynosanue caxapHoro 3aBofa u3 (eppuTHOi
HepIKaBeIoIeH cTanu
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KHCIOTHL. B mepBom cirydae ncnonb3yror cranb Aldur 4429, Bo Bropom — Aldur 4306. O6e cramui ayCTCHUTHBIE H COAEP AT
menee 0,03 % yraepona. B mepsoit conepkanue xpoma cocrasaer 16,5-18,5 %, muxens 11-14 %, momdaena 2,5-3,0 % u
azota 0,12-0,22 %. Bo BTOpO# CTaTH COACP/KAHUE XPOMA HEMHOTO BHIIIIC, 4 HUKCIIA HIDKS, TOTTOTHHTCITFHOC JICTHPOBAHIC
a30TOM HE IPOBOIHUTCSL.

JLis paOoTHI B YCAOBHAX Ta30BO-KHCIIOTHOM KOPPO3HH, HAPUMEP, B CPEIC MPHPOTHOTO ras3a, coaepskamero CO2, COn
H2S, v mpu MOBBIMICHHOM COACP>KAHUH XJI0PA U MOBHIICHHON BIAYKHOCTH CPSBI, PCKOMCHAYCTCSA ABYX(pa3HAS (IYTLICK-
cHas) cranb Aldur 4462 (cM. Boime). Oco00e MECTO 3aHMMAET ITPOU3BOACTBO XI0pa. HeoOX0muMOo YUHTEIBATD BO3MOYKHYIO
KOHIICHTPALIHEO XJIOP-HOHOB | TeMmeparypy. [Ipu 0cob0 CIOKHBIX YCIOBHIX IKCIUIYAaTALMH IIPUXOANTCS CO3AaBATh CIICIIH-
ATbHBIC CTAJIH, COCTAB U CBOMCTBA KOTOPBIX COTTIACYFOTCS MK MMOCTABIIUKOM U ITIOTPEOUTEIEM.

PazBuTie TexHoI0run 11 000pYA0BAHNS 1151 HOPMOOOPA3OBAHIIS

J-p Tomac Kugep (Dr. Thomas Kiefer), pyxoBomutens oraena TeX00CTy>KHBAHHA H TCXHOJIOTHH MPOKATKH (pupmbr AG
der Dillinger Hettenwerke B cBOeM TOKITAAC PACCKA3aIT 00 YCOBSPIICHCTBOBAHIAX TCXHOJIOTHH H 000PYIOBAHKA ST IPOH3-
BOJICTBA TOJICTHIX JINCTOB, HANIPABJICHHBIX HA IMOBHIMCHUE Ka4eCTBA U 3()(DEeKTHBHOCTH MPOAYKINHY 3aBOAA B JIMILTHHTCHE.
B HOs16pe 2011 1. moamucan xorosop ¢ pupmoit SMS Siemag cromvocTsro 300 MIIH. €BPO Ha IIOCTABKY ABYXpyubeBor YHPC,
KOTOPasA OVACT OTJIMBATH BHICOKOKAYCCTBEHHBIC 3aTOTOBKH pa3MepoM ot (200x1000) MM 10 (450x2200) MM 1714 MPOU3BOACTBA
ToncTbIx ucToB u mwT. [Tyck YHPC nameden Ha BecHy 2014 . 310 caMblif 60IbII0OH 3aKa3 B HCTOPHH HEMPEPHIBHOTO JIUTHSL.
B 00beM OCTaBOK BXOAT PA3IMBOYHAS IUIOIIAIKA, KPHCTAINIH3ATOPHI C THAPABINIYCCKON BHOpAINEH, HATIPABILFOIINC /I
PA3NUTHIX IITAHT, PETYIMPYEMOE BTOPUYHOE OXJIAXKICHHE, PETYIHPYEMasl yCTAHOBKA CETMEHTOB KPHCTAJIIN3ATOPa, A TAKKE
TIICHTIEP 11 TOPSIUX U XOIOAHBIX 3aTOTOBOK.

[TpemycMoTpeHa moTHAS ABTOMATH3ALIS MPOLIECCA PA3IUBKHY, BKIIOUAS YIPABJICHHE YPOBHEM METAIIIA B KPHCTAILTI3A-
TOpPE, THAPABINICCKON BUOPALMEH W THAPABIMYICCKOH YCTAHOBKOW CETMEHTOB KPHCTAJLIM3aTOPA C PETYIMPOBAHHEM Pac-
TIPEICTICHIS HATPY3KH HA CETMEHTHI TAKAM 00Pa30oM, YTOOBI 00CCIICHUTh PABHOMEPHOE PACIIPEACICHUE CBOMCTB METAILIA TI0
CCUCHMIO 3aTOTOBKH. [T MAHHITYTHPOBAHKS C OOJBIIMMH JTHTHIMH 3ATOTOBKAMH TOJIIIHOH 10 500 MM, mymmHO#H 10 12500 MM |
Maccoi 10 90 T Ha agprocTaske YPHC mpeayCMOTpeHA YCTAHOBKA M1 HX KAHTOBKH C TIOMOIIBEO PHIMATOB C PHBOAOM OT 4-X
THAPOIMIMHAPOB (pUC. 6). ABTOMATHKA 00CCIICUNBACT IUIABHYIO KAHTOBKY B TeucHHE 90 C, HCKIFOUAIOIIYIO YAApHI U Majie-
HHC TSDKCITBIX 3aTOTOBOK. YCTAHOBKA CHPOCKTHPOBAHA B cMOHTHpoBaHA (upmoii Koch H&K Industriecanlagen GmbH. Cpok
MyCKa MAHUIYJIATOpA — KoHe 2012 .

Jp. Mapxk bromeray (Dr. Marc Blumenau), pykoBoauTe s 0TACA HE-
TIpephIBHBIX THHUM oT>kura (hupmsl TissenKrupp Steel Europa AG mpen-
CTaBHJI PE3YJIBTAThI MOICPHI3AIMH JTMHUH OT>KUTA Ha 3aBoze B JIopTMyH-
JIE C IICTBI0 YMCHBIICHHS BABOC BHIOPOCOB CEPHOM KHCIIOTHI M IKOHOMHH
3Hepropecypcos (puc. 7). JluHuA npegHa3HaueHa 1711 00paboTKH 0c000
TIPOYHBIX M 0COO0 TOHKHMX XOJIOMHOKATAHBIX IOTOC U3 BHICOKOMPOYHBIX
MHOTO(Da3HBIX CTAICH T JATFHCHIICTO TOPSICTO IHHKOBAHKS H HCTIOIh-
30BAHMS B ABTOMOOMIEHOH MPOMBIIILICHHOCTH. ABTOYACTH U3 TAKHX I10-
JIOC CHIDKAFOT MACCY ABTOMOOHIIA U, KAK CeacTere, BRIOpocer CO, B at-
Mocepy. TeXHOIOTHS OTKUTa TIPEAYCMATPHBACT HATPEB TOPSUCKATAHOH
nonock! 10 835 °C B BOCKMH HATPEBATEIIHHBIX 30HAX, B KAYKIOH M3 KOTOPBIX
umMeeTcs ot 40 10 80 ra30BbIX TOPEIOK U TPAHCIOPTHPOBKY €€ CO CKOPOC-
TE0 300 M/MuH. Yepe3 300-METPOBYIO JIHHHFO OT)KUTA, IPOH3BOAUTCIIEHO-
CTbEO 60 TBIC. T. B MECSILL

ITpoext ctouMOoCThEO 30 MJIH. EBPO MPEAYCMATPHUBACT 3aAMEHY CYILIECTBYFOIIMX FOPETIOK HA HOBBIC, B KOTOPBIX BO3IYIIHO-
Ta30Basi CMECh CTOpacT MouTH 0e3 ocTaTka. K ToMy ke 3TH TOpeiKH MOTYT Pad0TaTh HA YACTUYHO OUHIICHHOM KOKCOBOM
ra3e cOOCTBEHHOTO MPOU3BOCTBA M3 KOKCOBOTO 3aB0OAA B Bottrop, koTopsiid 10 3T0r0 CRmraics B armocgepe. Kpome Toro,
HMECTCSI BOBMOXKHOCTB OTKIIFOYATh B 3ABHCHMOCTH OT COPTAMEHTA H3JIUIIHAC TOPEIIKH U, TEM CAMbIM, YKOHOMHTH SHEPTHIO.
3a BCEM 3THM CJICTUT COBPEMEHHAS BBIYHCIHTEIHHAS TECXHHUKA.

B moknaae HauanpHIKA oTAcTa KauecTsa (pupmsbr Arcelor Mittal Ruhrort GmbH (Duisburg) ap. I[Terepa Sucena (Dr.-Ing.
Peter Janflen) ananu3upyerca NpoeKT HOBOrO, CAMOr0 COBPEMEHHOTO B MUPE (IT0 MHEHUIO ABTOPA) MPOBOJIOYHOrO MMPOKAT-
HOTO cTaHa And 3aBoza B Ruhrort (pation [ykicOypra) (puc. 8). Cran cpoekruposan (upmoii SMS Meer u BBescH B
JKCIDTyaTarmro BecHoH 2012 . HarpeB TpeXTOHHBIX 3aroToBOK ceucHUeM (155x150) MM u gmmaroH 16 M. 10 1200 °C mpom3Bo-
JIATCS B TIEYAX C MATAOIMAMHE 02 TKaMF IPOM3BOUTEIRHOCTHIO 120 T/4ac. Harpersle 3aroTOBKH MPOKATHIBAIOTCS B UCTHIPEX-
KJIICTEBOH YEPHOBOH TPyIIIE OIOYHBIX KIICTEH C HHAWBUAYAJIbHBIM IIPHBOIOM BAJIKOB KOHCTpYKIuH SMS Meer. [Tomyuen-
HBIHI IOAKAT CBOOOAHO BBIKJIAIBIBACTCSI HA PACKATHOM IIOJIE M TOCTYIIACT 3aTEM B IIPOMEKYTOUHYIO 14-THKIICTEBYFO TPYIIILY
C YepeA0BAaHUEM BEPTHKATIBHBIX M TOPH3OHTAIBHBIX KIETCH, TI0CIIC KOTOPOH PACKAT TIETIIIM BBIKJIAABIBACTCS M OXTIAXKIACTCA,
a ero TEMIIEPATypa BHIPABHUBACTCS. 3AKITFOMUTEIBHAS CTAIHS IPOKATKHU OCYIIECTBILICTCS B IIECTHKIIETEBOM YHCTOBOM OJI0-
Ke 1 ipu Temrnepatype 750 °C B 4eTHIPEXKIIETEBOM OTACIOMHOM OJIOKE. 3aBepIaroT npouecc 104-MeTpoBbIi TPAHCTIOPTHBIH

Puc. 6. YcranoBka /151 KAHTOBKH HEIPePbIBHOIH-
TBIX ¢JI100B Ha 3aBojic B JIM/UTHHICHE
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Y4YAaCTOK C BO3AYIIHBIM 3aMEUICHHBIM OXJIAKICHHEM BUTKOB IMTPOBOJIOKH M TPH YYACTKA KOHTPOTHPYEMOTO BOASHOTO OXJIAZK-
JeHuA. TakuM 00pa3oM MOJNYYAroT IMPOKATAHHYIO B PEKHME KOHTPOJIHMPYEMOH MPOKATKU BBICOKOKAYESCTBEHHYIO TOUHYIO
MPOBOJIOKY AJIS XOJOAHON BBICAJKH JHAMETPOM OT 5,5 10 25 MM ¢ MEIKO3EPHUCTON CTPYKTYpol. BaxkHelmue mapaMeTpsl
HOBOTO CTaHA: CKOPOCTb MPOKATKH 10 120 M/c , mpom3BoAMTEIHHOCTD 690 THIC. T/TOA, CTONMOCTB — 95 MIIH. €BPO.

Puc. 7. Jlunus oTkura XonoAHOKaTaHbIX [IOJIOC Ha 3aBoje B JlopT™MyHe:

1 — pasmatbIBaTeNb; 2 — HOXKHUIILL, 3 — cBapOYHas MallHa, 4 — rPaTOCHUMATENb; 5 — MIeKTPOIUTHUEKAs OUMCTKA, 6 — HAKOIHUTEhb
7 — nnaBatommyi ponuk; 8—10 — cexiuu Harpesa u cymmky; 11, 15 — BozaymHoe oxnnaxaenue;, 12 — npaBusibHasi MalliiHa;,
13 — narpeBarensb; 14 — cexnust crapenus; 16 — oxnaxaenue;, 18 — apeccupoBouHas KJeTh KBapTo, 19 — U3MepuTellb II0CKOCTHOCTH,
20 — perynsitop ey, 22, 23 — MapKUpOBOUYHAs U MIPOMACIUBAIONIAS MAITIMHBL, 25 — MOTAIIKU
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Puc. 8. IIposonounsiii npokaTHbiii cTad B JlyiicOypre:

1— HarpeBaTenbHBIC IeUX; 2 — HEMPEpBIBHAS UePHOBAS IPYIIa KJIeTel; 3 — mpoMexyTouHas 14-THkieTeBas Tpynia KieTei,
4 — oxnaxJeHWe U BLIpPaBHUBAHHE TEMIIEpaTyphl packata; 5 1 6 — 6-TH KIIeTeBoH U 4-XKIIeTeBOM OT/eTIOUHbIN OJIOKH;, 7 — Moje /I BUTKOB
IIPOBOJIOKH; 8 — TPAHCTIOPTHUPOBKA U BO3AYIHOE OXJIaKAcHHe, 9 — koHBeliep OyHTOB MpoBookH; 10 — ropH30HTANLHBINA Mpece
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HAYKOBO-TEXHIUHA IHPOPMALLIA

HoBbIe TeXHOJI0rI4YecKne u KOHCTPYKTHBHLIC DCIICHUA:

- YHUCTOBASI TPYIIIA Pa3AcicHa Ha ABa 6-TH- M 4-X KICTEBBIX OJ0KA, MEKIAY KOTOPHIMH YCTAHOBJICHO PETYIHPYEMOC
BOJSTHOC OXJIAXKICHHE AJIS1 KOHT POIHPYEMOH TEPMOMEXaHHIECKOH MPOKATKH, MO3BOJIIIOMICE TIOIYUUTh PABHOMEPHYIO TEM-
TepaTypy packara Imo CEUCHHIO A BCETO ACCOPTHMEHTA,

- BCE IIAPAMETPHI TPOIIECCA YIPABILIFOTCS CAMHON MOETBIO B OHJIAHH-PEKUME;

- YHCTOBHIC OJIOKH BBITIOJIHCHBI C HHOAUBUAYAJIBHBIM ITPUBOAOM BAJIKOB K.]'IeTeI\/II, YTO 00JICr4acT K.':IJ'II/I6p0BKy BAJIKOB H
TepeX01 Ha HOBBIN PO,

- BO3JYIIIHOE OXJIA’KACHHE PACKATa OCYIIECTBILICTCSI HHANBHAYAIBHO YIPABIICMBIMY BCHTHILITODAMH B KAYKIOM CeT-
MeHTE. [IpH YCKOPEHHOM OXJIAKACHUH AJIA OMYUYCHUS MEJTKO3EPHUCTOTO MEPINTA BKIIFOYAKOTCS BCE 30 BEHTHIITOPOB.

O HOBOM, caMOM OOJBIIOM B MHPE KOJBLEIPOKATHOM cTaHe (puc. 9) coodbmn a-p Ymepux Konmepce (Dr.-Ing. Ulrich
Koppers), pyKOBOTHTETb TEXHOIOTHUCCKOTO oTaea pupmel SMS Meer GmbH. Cran ana 3asoxa Hofors cipoexkrupoBad
H3TOTOBJICH MO 3aka3y meeackor gupmer Ovako Tube & Ring. Ycranoska tuma Riwa 2000/80 paboraet MOTHOCTEIO B
ABTOMATHYECKOM peXxHuMeE H coctout U3 mpecca Tana KPR 2000 111 moayyeHus KOTbIEBBIX 3aTOTOBOK C TPEMsI pabouMu
CTAHITHAMH, PAIHATBHO- AKCHATTBHOTO MPOKATHOTO CTaHa TrIa RAW 80(100)/63(80)-1200/350 m1g mpoKATKH KOJICIT M MPOMBIII-
JICHHBIX POOOTOB CO CIICIMALHBIME 3aXBATaMH, KOTOPBIC TPAHCIIOPTHUPYIOT 3aT0TOBKY MEKAY arPeraraMu U IO3HIHOHUPYIOT
ec B KayknoM u3 HuX. LlerTpanpHas padoyast cranmms npecca paszsusacet yemme 20000 kN, age apyrux — mo 10000 kN kaxaast.
Hanwuupe Tpex pabounx CTaHIMIH MO3BOJBIET MPOBOAUTH OTHOBPEMEHHO MPONIMBKY H OCAIKY 3aTOTOBKH U COKPAIIATh TEM
CaMbIM PAOOYMH IUKIL.

ITapameTpsI KOTBIEMTPOKATHOTO CTAHA:

- pamuaneHoe yemre — 800 (make. 1000) kN;

- oceBoe ycumue — 630 (maxc. 800) kN;

- CKOpoCTh mpokatku — (0,4—1,6) M/c;

- MOIIHOCTh PHUBO/A [NIABHBIX BAJIKOB — 250 KBT, oce-
BBIX BAJIKOB — 2x 140 KBT;

- IMaMETP [IABHBIX BAIKOB — 660 MM, 0CEBBIX — 130 MM;

YcTaHOBKA YIPABIACTCS MOTHOCTHIO ABTOMATHYCCKH C
niomompro Moxempyromei cucremsl ROLLTEX, Boctpo-
H3BOAALICH BCKO TEXHOIOTHHYECKYHO LETIOYKY H JAOIIYEO
KOMAaHZBI 11 000PYAOBAHUS M IIPHBOIOB, MUHHMHU3HUPY-
FOIUE 3aTPAThI SHEPTUH, OTKIOHCHUS PAa3MEPOB KOl i
CBOMCTB METANLIA.

TIpoaykups yCTaHOBKH — KObLA MPAMOYTOILHOTO 1 Puc. 9. IIynsT ynpaBieHUs! YCTAHOBKH JUIs IIPOKAaTKH KOJIELL
PO UIMPOBAHHOTO CEUCHUS IS IIOAIIHITHIHKOB ABTOMO- Ha 3apoae Hofors (ITTBerus)
OMIBHOH M MAIIMHOCTPOUTENHEHOH IMPOMBINIICHHOCTH C
MAaKCUMAaJIbHOM BbIcOTOM 350 MM, BHeIIHUM guameTpoM 200—-1200 MM u maccont 50-350 kr. [Tomyuaembie Ha HOBOH yCTa-
HOBKE KOJIBILICBBIC 3aTOTOBKHM MAKCHMAJILHO IPHOIIPKSHBI K OKOHYATEIBHOMY IPOAYKTY M TPEOYIOT MUHHMAIBHON 00pa-
0otk pe3anueM. KOHTPOIb pa3sMepoB KOJICI] MPOH3BOANTCS CIICIIHATEHOM JIA3¢PHOH YCTAaHOBKOH. HOBas yCTAHOBKA ABIIACT-
Cs1 y>Ke 4eTBepToH, m3rorosiacHHO® SMS Meer GmbH ayst 3aBoxa Hofors. ITpon3BoauTeIbHOCT BCEX YETHIPEX YCTAHOBOK
Jocturna enepsb 55000 1/rox. [1aTyro yCTaHOBKY HAMEUECHO BBECTH B 3KCIUIyaranuio ke 8 2012 1.

O6ecnieuenne pado4eii cnitoli — TpefoBAHNS M CTPATErHH

J-p Kapmxatan baeccnar (Karlheinz Blessing), mpeacenarems npesumuyma npemmprsris Dillinger Hettenwerke B 3emie
CaapmaHz, paccKasaj O CTPATCTHH KAIPOBOH MOATHKH HA CBOCM MPSANPHATHH. [ [pSIIPHATHE HCXOIUT U3 TOTO, UTO MOTPEO-
HOCTB B KaJpaX ABIACTCA MOCTOSHHOM 3aaadei. C yU4eTOM 3TOTO MOJIOKSHHSA HA MPSIIPHATHH OPTAHN30BAHA MOATOTOBKA
padounx kaapos. OpPraHU30BaHO MCPBUIHOC MPOo(PeccHoHATBHOS 00pa3oBanue. [IPHTOKY yHAIHUXCS CIIOCOOCTBYET XOPO-
i IMIDK peanpusates. Ha yueOy mpuxomsaT MOonbie MEOAM C PA3IMIHBIM HCXOTHBIM 00pa30BATCIBHBIM YPOBHEM.
Oxomno 50 % cOCTaBILTFOT BBIYCKHHUKH IIKOJ CPeAHEH CTymeHH, 0Koto 30 % BBITYCKHHKH THMHA3HH 1 0K0JI0 20 % mMeroT
HETOJTHOE CpeaHee oOpa3oBanme. [ mocTymieHUs Ha yaeOy HeoOXOIMMO YCIICITHO MPOUTH TecTHpoBaHue. [1pu 3ToM
[IAHCHI Y KAHHAIATOB PA3TIHYHBIX 00Pa30BATEILHBIX YPOBHEH PABHEL. {711 MONOABIX JFOACH, KOTOPBIC OKA3ATHCh HE B COCTO-
SHHHU BBIITOJTHUTH TCCT, HO HMCIOT TBEPAOC HAMCPCHUC YIUTHCA U pa60TaT1> HA DPCANPHATHA, OPTAHU3YCTCA CICHHUAIbHASA
MPSABAPHTEILHAS YIE0a, T.H. HYJICBOH IIHKJI, KOTOPBIH TOTOBAT K TCCTHPOBAHHMIO B CTICAYIOLIEM roxy. B HacTosmmee BpeMs Ha
TAKOM HYJICBOM IHKJIC o0yuaercs 15 yenoBek. OOIIee KOTHICSCTBO YUAIMXCS HA TIPSANPUATHA B TCUCHHE MOCICIHUX JICT
HAXOJUTCS MPUMEPHO HA TIOCTOSIHHOM YPOBHE. B TeKyIIEeM rofy HX YHCIO COCTABIACT 67.

Jluma, 3aKOHUYMBIIHE OOYHUCHHUE, TOMYUAKOT padoTy HA MPeANPHATHH. [IpH HATMYHA ONPEACICHHOTO paboyero craxka
TPESAMPUATHE TIOMOTACT JKETAOIIHM IOy IHTh BBICIICE TEXHIICCKOS 00pa3oBaHAe. B HEMEIKAX BY3aX B HACTOAIICE BPEMS
TOIBKO HEOOJIBINYIO YAaCTh CTYICHTOB (OKOIO 2 %) COCTABIIFOT MOJIOABIC JIFOIH C MPOU3BOACTBCHHBIM OmbIToM. [IpaBaa, 3ta
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Jomst HaumHaet pacti. C 2009 roga 3eMeIbHOE MEHHCTEPCTBO 3aKOHOIATEIbHO OOIETHHIIO TOCTYII K BRICIIEMY 00pa30Ba-
HHIO JU1s1 3TOH Kareropuy. [IpaBo MOCTYIUICHHS B BBICIIHE TEXHIUECKAC IIKOIBI HAPSIY C BBITYCKHUKAMHA THMHA3HH MOy H-
JIH JINIA, HE HMCIOIHE 3aKOHYCHHOTO THMHA3ZHYECKOTO 00Pa30BaHUS (BBITYCKHHUKH IIKOJI CPEIHEH CTYIICHH), HO HMMCFOIIIC
TIPAKTHYECKUH OTIBIT PAOOTHI B OTPaCcy. 3a/1a4a MPHBJICUCHIT Ha y4eOy B BBICIIIX TEXHIUCCKHX IIKOIAX ITOH KATCTOPHH JIHIT
SIBILIETCS HEMPOCTOH. [T0CKOIBbKY HX MMOATOTOBKA OTJIIMYACTCS OT MOATOTOBKYM OCHOBHOM MACCHI CTYZICHTOB, BBICIIHC IIKOJIBI
BBIHY>KICHBI CO3/1aBATh CIICIHAIBHBIC CHCTEMbI OOYUCHHS C YIETOM MOTPEOHOCTEH 3THX JHI. [pyImaM Takux CTyAECHTOB
JIOJDKHA OKA3bIBATHCS CIICHHATBHAS IIOMOIIB A1 MX YCIICITHOM HHTETpaIH B y4eOHBIH mporiecc. CTaBHTCS BOIPOC O BhIZE-
JICHUH BBICIIIMM IIKOJIAM C 3TOH LEIBEO CIICIMATEHOTO JOTOIHUTEIBHOTO (PHHAHCHPOBAHML.

O crparernm OATOTOBKH KaIpoB koHIepHA ArcelorMittal pacckasan pykosomurens yHuBepcuTeTa ArcelorMittal B JTrok-
cemOypre mpodeccop Xpuctuan [tanaept (Christian Standaert). Pabota BeaeTcs Kak B HANPABICHAH TOATOTOBKH KBAJTH-
(pumpOBaHHEIX PAOOMMX KAIPOB, TAK M B HANMPABJICHUH MOATOTOBKH CIEIHANINCTOB. KOHIEPH MPH 3TOM CUMTAET OUCHB
BAYKHBIM PEKJIAMY OTPACIIH C MIPHBIICUCHAEM CPEACTB MACCOBOH MH()OPMALIMH M BRICIINX HH;KCHEPHBIX KO [ Ipemmpusras
KOHIICPHA TECHO KOOTIEPHPYIOTCS C YICOHBIMH 3aBEACHISAMH, BBIICILIA CTYICHTAM CTHUIICHIMH M MPEIOCTABILLL MM MECTa
mpakTHKH. Ha caMux mpeanmpusITisX yaemsieTcs O0IbInoe BHUMAHUE CO3JIAHMEO 1T MOJIOBIX CTICIHAJIMCTOB MPHBIICKATEIb-
HBIX YCJIOBHH HE TOJNBKO 11 TPYAA M Kaphephl, HO U Uit ObITa 1 ceMbu. C 3TOH LETbEO BEAETCA CTPOUTEIBCTBO JCTCKUX
VUPEKACHUH U YIPSKICHAH 31PaBOOXPAHCHHUS B HETIOCPEICTBEHHON OJIM30CTH OT MPEATIPHATHS.

JlokaaurK paccka3ai 00 yIacTHH KOHICPHA B paboTe JIFOKCeMOyPICKOTO YHHBEPCHTETA H HX COBMCCTHOH ICATCIIBHO-
ctu. Ha Teppuropun ectecTBEHHO-HAYIHOTO (DAKYIIBTETA YHUBEPCUTETA CO3AAH LICHTp METaTypriuu ¥ METALTHICCKHIX KOH-
CTPYKIMI, 3aHUMAFOIUKCS HE TOJIHKO BOIPOCAMH METAJLIYPTHUICCKUX TPOLIECCOB, HO M BOIPOCAMH B3aMMOACHCTBHS OT-
paciu ¢ moTpeOHTEIIIMH U OKpy)aromme cpemoit. HemocpeacTeeHHO JIFOKCeMOYPICKHi YHHBEPCHTET MPSACTABILACT CO00TH
VHHUBEPCHUTET KJIACCHUYCCKOTO THUIA, B KOTOPOM padoTacT (PaKyIbTET ECTECTBEHHBIX HAYK, TEXHOIOTHH M KOMMYHHKAIIHH.
B pamkax ¢axyasrera (yHKIHOHHPYCT HAYIHO-HCCICIOBATCIIHCKIH W yUeOHBIH eHTP (hU3nKH u MarepuatoseacHus. [Toa-
TOTOBKA HEDKCHEPHBIX KAIPOB BEICTCS B IBYX PA3HBIX HATIPABJICHISIX — JIL HAYIHOH padOThI U I MPAKTHYCCKOH HHKEHED-
HOU IEATEIBHOCTH.

Bonpimoe BHUMAHHKE yACIBIET KOHIICPH IMPOOIEMaM IMOATOTOBKH KaIpOB Uil CBOMX mpeampusatuii B crpaHax CHI. B
Kpusom Pore n Temupray opraHi30BaHbI y4eOHBIE IEHTPHI KOMOHHATA, T7IE TIPOXOAAT MEPEIIOATOTOBKY padovHe U HHKe-
HEpHBIC Kaapbl. OOyuCHIE MPOM3BOANTCS C PHMEHEHHEM CIICHUATIBHBIX 0Oyuaronmux mporpamm. Kpome Toro, ArcelorMittal
MIPEAOCTABIBIET BOMOKHOCTD COTPYIHHKAM CBOMX ITPESIIPHATHI ITPOHTH MPAKTUKY HAa CBOMX NEPESAOBBIX 3apyOCKHBIX PE-
MPUATHAX U YCOBCPIICHCTBOBATH A3BIKOBHIC 3HAHNA. B KpuBoMm Pore (yyHKImOHUpYET Yoke 001ee 10 et yueOHOE 3aBeaACHNS
I'MIOmpom, Bxomsmee B JIHENPONETPOBCKUiT KOMITIEKC HalmmOHAIBHOM METAIIyPIHICCKOH aKaJIeMHH YKPAaHHbI. 31eCh
padoTacT MEXaHHKO-METAIIYPTUMECKUH (DAKYIBTET, 3aHATHIN, B OCHOBHOM, IIOJTOTOBKOH CIICIHAIHCTOB MEXaHHYECCKOTO
mporITT 111 METAJUTYprUdecKor orpaciu. Ilpu 3ToM cepbe3HOE BHIMAHUE YACTIICTCS MIPOOIEME TIEPETIOATOTOBKH HHKE-
HEPHBIX KaIPOB. 3ECh MOXHO HOIYIUTh BTOpOe 00pa30BaHueE He 32 0OBIMHbIC 45 JIET, a 3a 2 T071a, MOCKOIBKY IIPH COCTaB-
JICHUY MHINBHUIYAIbHBIX YICOHBIX IUTAHOB YUHTHIBACTCS OIIBIT ITPEABLAYIIEro 00pa3osanust. B 2012 roxy KOHIIEPH BBIICITHIT
TOpOAY UL 1ieJei 00pa30BaHMS M 3PABOOXPAHCHHS 5 MITH. TPHUBCH.

B yuebnoM nieHTpe KaparanamHCKOro MeTajutypruieckoro KoMOMHaTa B TeMUpTay TakKe MPOBOAUTCS IEPETIOATOTOBKA
CIEIUATICTOB C BO3ZMOKHOCTBIO TIOTYUCHHSI BTOPOTO JHIUIOMA, pAOOTAIOT KYPCHI MOBBINICHHS KBATU(PHKALMH 11T PAOOINX
W WHKCHEPHO-TEXHUUCCKUX PAOOTHHKOB. JICHCTBYET PsiI CIEIMANBHBIX IPOTPAMM, HAPHMEDP, MPOTPaMMa ITOOINPEHHUS
JICTCH COTPYAHMKOB KOMOMHATA, JKEIAIOMIMX HOIYIHTh METAILTYPIHIECKOE 00pa3oBaHue, mporpaMma «Mooable TaJaHTbD),
TIPelyCMaTPUBAOIIAS TOTIOIHUTEILHOE 00Pa30BaHUE 1L OCOOCHHO CIIOCOOHBIX CTYICHTOB, IIPOTPaMMa TPEIOCTABICHUS
CTYZCHTAM CIICIMANBHBIX CTHICHMH 0T ArcelorMittal, mporpamma 1BOHHOTO JUITIIOMA.

J-p Huxona Xupm (Nicola Hirsch), wren mpasnerust npemmprsitis ArcelorMittal 8 Jy#icOypre, mocBsTHIIa CBOH TOKIA
mpobJIeMaM MPABHIFHOTO HCHOIb30BAHI TOKIIIBIX KaIpoB. [1o ee MHEHHFO, pOOIeMa BasKHA HE TOJIBKO C CONUAIBHOMN, HO
H C YUCTO MPOM3BOACTBEHHON TOUKH 3PCHU, T.K. HCIOIB30BAHHE OTBITA MOKIIIBIX COTPYAHHKOB COOTBETCTBYET HHTEPECAM
npeanpuaTha. OCHOBHOH MPOoOIeMOH ABIACTCSA 00CCIICUCHUE MOKHIIBIX JTFOACH TAKOH Pa0OTOMH, KOTOPAast OB 0OCCIICUHIIA HM
TIOJIE3HOE YYACTHE B MPOU3BO/CTBE BILUIOTH JI0 BHIX0/A HA TMICHCHIO. JTO MOXKHO OOCCIICUHTD 34 CUCT OPTaHM3AINOHHBIX U
TEXHUYECKUX MEPONPHATHIH, a TAKKS MEPONPHATHIA IO 03A0POBICHHIO TPYAAUXCA. Kpyr MeponpHATHI OXBATHIBACT IPH-
CIOCOOJICHHC YCIIOBHH PaOOTHI H JOJKHOCTHBIX 00S3aHHOCTCH C YICTOM (DH3HUCCKHX M MICHXMHMCCKIX BO3MOKHOCTCH 1eI0-
BEUCCKOTO OPTAaHHU3MA, CO3JAHANEC MHOTO()YHKIMOHATIBHBIX PA0OUHX MECT, PAIlMOHAIBHOE IUIAHHPOBAHUE PAOOUMX MECT C
VYaCTHEM CaMoro pabOTHHKA, 00Pa30BaTEIBHYIO IEPETIOATOTOBKY, 4 TAKKE MOACPKKY MOTHBALIMH K PaOOTE M YIOBJICTBO-
peHHOCTH padboToi. EcrecTBeHHO, O0IBIIOE BHHMAHHUE YICIBIETCS TAKKE BOIIPOCAM OXPAHBI TPYIA U 31PABOOXPAHCHILL.

Ha npeanpusrun B JlyiicOypre B nepuoz ¢ HOsOps 2010 no vosOpst 2013 roaa pa3padaTeBacTCs CICHUATBHBIN IIPOCKT B
3TOM HampasJcHHH. Mccaea0BaHMs IPOBOATCS C TIOMOIIBIO H3MEPCHUH OCBEIICHUS, IyMa, KIIMMATHICCKAX YCIOBUH HA
padowx MecTax, HabmoaCHuUH, Occen ¢ PAdOIMMH H MACTCPAMH, AHAIH3A HMCIONICHCA JOKYMEHTAHH. OIICHKA MPOBOIHT-
Cs1 IOCPEICTBOM CPABHEHHUS C 3aKOHOIATEIbHBIMHI HOPMAMH H C YIETOM COBPEMEHHON HAy'UHOW MH(pOpMAImH 00 H3MCHE-
HUH (PU3HUECCKUX M MICHXUYECKUX BO3MOKHOCTEH JFOIEH B CBSI3H C BO3pacToM. Hapsiay ¢ 00beKTHBHBIMHU JAHHBIMHE KCIIEP-
TH3BI YIUTHIBACTCSA TAKKE CYOBCKTHBHOC MHCHHC PAOOTHHKA. JIOK/IaTUHK MPHBETIA MPOCTHIC MPUMEPHI PCHICHHIH, 00Ierya-
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FOIIMX YCIIOBHS TPYAA JHI IOXKHIIOT0 Bo3pacTa. Co3maHbl criennabHbIC KPECa YAyUIICHHOH KOHCTPYKIHH, TI03BOJLIFOIIIC
BapBHUPOBATH YCIOBHS ITOICP/KKH CITHHBI M TOJIOBBL, 4 TAKKE BBICOTY CHACHHS. J[pyroe mpocToe pemicHue: BMECTO HOTPY3-
KH KOJIEL B YIIAKOBKE MapaMHu (BEC YIAKOBKH 25 Kr) MPEAIAaracTcs morpy3ka Kojien nomTy4Ho (sec 11 kr).

Amnnpeac lraita (Andreas Stein), pyroBogutets oraciaa Espoxomucuu B bproccene, paccMOTpen B CBOCM JOKIAIC
BOIIPOC O MMOOLIPCHUY YIACTHS )KCHIIMH B IPOM3BOACTBE. MeTalTyprudecKast OTPaciib CUHTACTCSI OOBIMHO YHCTO MYKCKOH.
W ue coBceM Oe3 ocHOBaHwuil. B TO ke BPEMS OIIBIT MOKA3BIBACT, YITO YHACTHUC JKCHIIWH HA ONMPCACTICHHBIX MO3HUIUAX BEChMA
TIOJIC3HO. B HEKOTOPBIX BOMPOCAX, KAaK, HATIPHUMED, POBEACHNUE AHATM30B U SKCIICPUMEHTOB, YIET H OTUYETHOCTD, YKCHCKAS
TIIATCJIBHOCTD U MYHKTYAJIBHOCTD OKA3BIBAKOTCA BEChbMA YMCCTHBIMH. B MCTAJUTypTruud r[epepa60TI<e MCTAJIIIOB XXCHITHHBI
COCTaBJAFOT OKONIO 17 % oT BCex padoraromux. B TO e BpeMs A0 YKSHIMUH CPSAH PAOOTHHKOB CO CIICITHAIBHBIM 00pa30-
BaHHEM CYIIECTBEHHO HIDKE — MeHee 12 %. ITpobiema 3aKkIFouaeTcs B TOM, YTO B OTPACTh B HACTOSINEE BPEMS MPUXOIUT
CIIMIIKOM MAJIO >KCHIIIH, B CBSI3H C UEM CTAPSHHUE CPE/IH KEHCKOTO NIEPCOHAIIA HA MPESANPHUATHSIX O0lee BRIPasKeHO. MHOTHE
SKCHIIMHBI pabO0TArOT HA YCIOBHSIX YACTHYHOH 3aHATOCTH. M3 UMCTIa BCEX JIMIL, YaCTUYHO 3aHATHIX B OTPACIH, 0K0I0 75 %
COCTABILIFOT YKCHIMMHbL. Hanuio pa3HuLa B OIaTe Tpyaa My>K4MH U KEHIIUH. J{a7Ke HA MH/KCHEPHBIX MO3ULMAX KCHIHHbI
3apadaTHIBAIOT MCHBIIC MY>KIHH.

JIOKIIa MK CUMTACT BAYKHBIM YCHIIUTD PAOOTy CPEHl ACBYIICK, B T.4. B IIKOJIAX, YTOOBI CACNATh I HUX PabOoTy B OTPACIH
MPHUBJICKATCITEHOM. HO 714 TOTO, YTOOBI 3T MPHUBICKATSIIEHOCTE TIOAACPKABAIACH, HCOOX0IMMA PeaTbHAA 32a00Ta CO CTOPO-
HBI IPSATMPHATHH O TOM, YTOOBI AJT51 YKCHIUHBI CCMCHHAS M MMPOU3BOACTBCHHAS YKI3Hb HC BCTYIAIN B POTHBOPSUHE APYT C
JpyroM. JI71s1 3T0ro mpearmpruATHM PEKOMEHIYETCS PA3peIlaTh KEHIIHAM IIOABIDKHBIA rpaduk padouero BpeMenn. Hexo-
TOPBIC IDIOABI IPOBOAMMON PabOTHI ke HAIMIO. Tak, B pykoBoacTBe KoHIepHa ThyssenKrupp yuacTeyer oxHa KeHIIHHA.
Henasro B JloprmyH e ObI1a MPOBEACHA CIICIHAIBHAS KOH(EPCHITHS, MOCBSIICHHAS YIACTHIO XKCHIIIH B METAJIIIypTHYCC-
KOH ITPOMBINIIICHHOCTH perrona. Ha Helf mprcyTcTBOBaNN BE JKCHIIMHEL, PadOTAr0Imue Ha JOPTMYHICKOM HPEATIPHATHA
ThyssenKrupp, Kyaa OHH IPHILTH ITOCIIE 3aIIATHI JOKTOPCKUX AUccepTaIii 1o XuMuu. OHa n3 HUX padoTaeT pyKOBOIUTE-
JIEM OTZIENA HCCIICIOBAHMI M MHHOBALIMH, IPyTas pyKOBOAMT Ia00paTopHeii aHami3a OKPHITHIL. B HacTosmee BpeMs B paac
crpaH Esporsl, B yactHocTH, B [ epMaHuy, TUCKYTHPYETCS BOIPOC O LIETECOOOPA3HOCTH BBEACHHS KOHKPETHOH KBOTBI IS
SKCHIIWH HA PYKOBOZSIINX IMOCTaX. ABTOP AOKIIAJA ABISIETCS YOSKACHHBIM CTOPOHHUKOM 3TOH TOUKH 3peHus. Ho orBera Ha
BOIIPOC, HACKOJIBKO TAKOE PEIICHHE MPHUEMIIEMO IS METAJLTY PrHUCCKOH OTPACIH, Y HETO HET.

Ooepocano 25.12.2013
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