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MeTaJiibl - KpUCTAIUIMYECKUE BENIECTBA, XapAKTEPUYIOIIUECS
BBICOKHMH 3JIEKTPO - U TEIIONPOBOAHOCTHIO, KOBKOCTBIO,
CITOCOOHOCTBIO XOPOILIO OTPaX)aTh AIEKTPOMArHUTHHIE BOJIHBI U
APYTUMM CIEHU(PUUIECCKUMU CBoMicTBaMU. CBOMCTBA METAJIIOB
O0OYCJIOBJIEHBI UX CTPOCHUEM: B UX KPUCTAIUIMYECKOUN PEIIETKE €CTh
HE CBS3aHHBIE C METAJIAMH DJICKTPOHBI, KOTOPBIE MOT'YT CBOOOHO
nepemMenarbess. OOBIMHO TPUMEHSIOT HE YUCThIE METAJIIbL, a
CILIABHI.

Ci1aBBbI - 3TO CUCTEMBI, COCTOSIINUE U3 HECKOJbKUX METAIJIOB HIIU
METaJUI0B M HeMeTaiuioB. CiiiaBbl 00J1ajal0T BCEMU XapaKTepHBIMU
CBOHNCTBAMHU METAJLJIOB.



Knaccungpunkauuns

+ B cTpouTtenbcrBe 06bl4HHO MPUMEHSIOT
He YUCTble MeTasl/ibl, a CraBbl.
Hanbonbllee pacnpocTtpaHeHue
NoJIY4YUSN CriaBbl HA OCHOBE YEpPHbIX
MeTannoB (~94%) n He3Ha4ynTesbHoe
— CMJaBbl UBETHbIX MeTas10B (CM. Ha
DUCYHKE BblLLEe)






MexaHun4yeckue cCBOUCTBaA
MeTanmnos

MexaHnuecKHe CBOMCTBa YCTaHaBJIMBAIOT 110 PE3yJIbTaTaM CTATHYCCKHUX,
JUHAMHUYCCKUX U YCTAJIOCTHBIX (Ha BBIHOCJ'II/IBOCTI)) HUCIBbITAHUH.

CraTnyeckue HCIIbITAHUS XapaKTCPpU3YIOTCA MCAJICHHBIM U I1JIaBHBIM
IMPHUIIOKCHHUCM HAIrpy3KH. OCHOBHBIMHU U3 HUX SBIAIOTCS: UCOBITAHUS HA
PaCTAKCHUC, TBEPAOCTDb U BA3KOCTDb PA3PYIICHMA.

JIJ1s1 UCTIBITaHUSI Ha pacTssKeHUe HCIIOJIb3YIOT CTaHJapTHBIE 00pa3Ilbl C pacuyeTHOM
JUTMHOM U IUIOIIAJIbI0 TOMEPEYHOr0 Ce4YeHHUs o0pasiia COpTOBOIO MpoKaTa
KPYIJIOTO, KBAJIPATHOIO WX NPSMOYTOJIBHOIO c€ueHU. VcbITaHus MPOBOAAT Ha

PAa3pPbIBHBIX MalllMHAX C aBTOMAaTHYECKON 3aIIHChIO JAUarpaMmbl paCTAKCHUA

IIpenen ynmpyrocTtu ONpeAcisasioT HaNpsHKEHUEM, IPU KOTOPOM OCTAaTOYHas
nepopmanus  ymimmHeHus He  npeBbimaer  0,05%. Ilpemen  TekyuecTtu
XapaKTepU3yeTCsl YCJIOBHBIM MPEACIOM TEKYy4eCTH, MPHU KOTOPOM OCTaTOYHas
nedopmarusa He npesbiaet 0,2%. Ouzndeckuii mpeaesa TeKy4eCT, COOTBETCTBYET
HalpsOKEHUI0, TIpU  KOTOpoM  oOpazelr  jaedopMupyercss 0e€3 JAajlbHEUIIEro
YBEJIMUYCHUS HArPy3KH.



MexaHnyeckue cCBOUCTBA
MeTansnos

HcnpiTanue METaIOB HA BAZKOCTH Pa3pyLUIeHUs ITPOBOIAT HA CTAHAAPTHBIX
oOpasnax ¢ HaJpe30M MPU TPEXTOYECUHOM U3rude. MeTo | O3BOJISET OLICHUTh
COITPOTHBJIEHUE METAJIJIa PACIIPOCTPAHECHUIO, & HE 3aPOXKICHUIO TPEIINHBI WIIH
TPEUIMHOIIOA00HOTO JedeKTa JIF0O0ro MPOUCXOKICHHMS, BCETIa UMEIOIIETOCs B
MeETaJlIe.

JIuHAMUYeCKHE UCTTBITAHUS METAVIOB IPOBOJISAT HA YIAPHbBINA U3TH0 U
3HAKONIEPEMEHHOE LIUKINYECKOE HArPyKEHUE. YIapHas BA3KOCTb XapaKTEPU3yeT
COIPOTUBIIEHUE METAJUIA XPYIIKOMY Pa3pyILICHUIO U UCIIOJIb3YETCs ISl ONPEACIICHUS
Iopora XJIaJHOJIOMKOCTH.

COHpOTI/IBJ'ICHI/Ie METaJlJIa MUKIINYCCKOMY HAI'PYKCHHUIO XAPAKTCPUIYCTCA
MAaKCUMAJIbHBIM HAIIPSKCHUCM, KOTOPOC MOJKECT BbIACPKATbh MCTAJIJI 0e3
paspyumicHus 3a 3aIaHHOC YHMCJI0O HUKIIOB 1 HA3bIBACTCS MPEAECJI0OM BBIHOCINBOCTH.
HpI/IMCHHIOT CUMMCTPHUYHBIC U HCCUMMCTPHUYHBIC TUKJIbI HATI'PYKCHHA.



OunarpamMmmbl pacTtsaXXeHUs meTtanna
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Puc. 1 Jlnarpammsbl pacTsbkeHUST METaILIA:
@) TSl YCTIOBHBIX (CIUIONTHBIC TUHUM) M HICTUHHBIX (IITPUXOBBIC IMHUN) HAPSDKEHU; / - 00macTh yrpyroi aedopmamnuw; // -
TO K€ TUTACTUUYECKOM; /// - 00IacTh pa3BUTHS TPEIIWH; 6) YCIOBHO UCTUHHBIX HAIIPSKEHUIN



Crtanb yrmepoancrasd O0ObIKHOBEHHOIO KayecTBa.

o Pelwiatoulee BNMsHNE Ha MeXaHNYeCKne
CBOWCTBA B YIMepPOAUCTLIX CTansx okasblBaeT
cogepxxaHue yrnepoga. l'lpn ysennyeHum
coaepxaHus yrnepoga noBbILLAaKTCA
NPOYHOCTb, TBEPOOCTb U
M3HOCOYCTOUYMBOCTb, HO MOHUXAKTCH
N1acTUYHOCTb U yaapHaqa BA3KOCTb, a Takke
yXyOLlaeTcs cBapnBaeMOCTb.



YyryH mnonay4yaroT B XOJA€ JOMEHHOIO IIpOLiEcca, OCHOBAaHHOIO Ha
BOCCTAHOBJICHUU JKE€JI€3a U3 €ro NPUPOAHBIX OKCHUIOB, COIEpKALIUXCA B
KEJIC3HBIX pylaxX, KOKCOM IIpH BBICOKMX Temmeparypax. Kokc, cropas,
oOpasyeT ymieKucislil ra3. [Ipu npoxokaeHnN Yyepe3 pacKaJICHHBINM KOKC OH
IPEBPAIIACTCA B OKCUJ YIIIEPOAA, KOTOPHIM U BOCCTAHABIMBAET JKEJIE30 B
BEpXHEW YaCTH MeYHr 1Mo 0000IIEHHON cXeMe:

Fe203—>>Fe304—>>FeO—>>Fe

Onyckasch B HIKHIOIO TOPAYYIO0 YacTh ME€YM, MKEJIE30 IUIABUTCS B
CONIPUKOCHOBEHHM C KOKCOM M YaCTUYHO PACTBOpSS €ro MpeBpallaeTcs B
4yTyH. B roroBOM uyryHe comepkutcs okoio 93% xenesa, 1o 5% ymiepoa.

Crajip MOJy4arT U3 Yyr'yHa MYyTEM YOAJICHUS W3 HEro 4acTu yniIepoja U
npumecerd. CyIecTBYIOT TPH OCHOBHBIX CIIOCO0A MPOM3BOACTBA CTaJIU:
KOHBEPTEPHBIN, MAPTEHOBCKUM U JIEKTPOILJIABUIbHBIN.

Koneepmepnwiti 0CHOBaH Ha MPOJYBKE PACILJIABIICHHOIO YyT'yHa B OOJIBIITUX
IPYILIEBUAHBIX COCYIaX-KOHBEPTEPAX CHKAThIM BO3MyXoM. Kucinopo Bo3ayxa
OKHCJISIET TIPUMECH, TMEPEBOJAS MX B NUIAK; YIIEPOJ  BBITOPACT.
Mapmenosckuii cniocod OCYIIECTBIAECTCA B CHEHUAIBHBIX I€Yax, B KOTOPBIX
YyT'yH CIUIaBJISETCSA BMECTE C KEJIE3HOW PyA0H M METaI0JIOMOM (CKparom).
Anekmponiasierue ABISETCS HaM00JIEe COBEPIICHHBIM CIIOCOOOM MOTYyYEHUSI
BBICOKOKAQUE€CTBEHHBIX CTajie C 3aJaHHbIMH CBOWCTBaMH, HO TpeOyer

IMOBBIIMICHHOTO pacXxoda 3JICKTPOSHCPIUH









YyryH Kak YKa3bIBaJIOCh BBIIIE, CILUIABBI KeJe3a C YITIEPOJoM, coepkaiue oomnee 2,14%
C. Ha3bIBAIOT UYTYHOM. YIJIEPOJ B UYT'yHE MOKET HAXOAUTHCA B BUJIC IEMEHTUTA U rpaduTa,
ambo B 000MX BHAAX OJHOBPEMEHHO. [[eMEHTHT mnpugaeT W3JIOMy CBETJIbIA LBET U
XapakTepHbIN Oneck; TpaduT - cepblil 1BeT 0e3 Onecka. [loaToMy 4yryH, B KOTOPOM BECh
yIJepoj] HAaXOAUTCS B BHUJAEC IIEMEHTHTA, HA3bIBAIOT O € J1 bl M, a B BHUJE IIEMEHTUTA U
cBOOOHOTO Tpadura - ¢ € p bl M. B 3aBucumoctu ot ¢opmel rpadura U yCJIOBUH €ro
0o0pa3oBaHus Pa3IMYaIOT: CEPhI, BHICOKONPOUHBIA C IIAPOBUIHBIM T'PapUTOM M KOBKHUM
yyryH. Ha §a30Bblli cocTaB W CBOICTBa YyryHa peIIAlOIIee BIMSHUAE OKa3bIBAIOT
COJIEp)KaHUE B HEM YIIIEPOAa, KPEMHUS U APYTUX IIPUMECEN, @ TAKIKE PEKUM OXJIAXKICHUS U
OT>KUTa.

besblii 4yryH nmeer BhICOKYIO TBepaocTh U mpouHocTs (HB 4000-5000 MIla), noxo
oOpabaThIBaeTCsl pe3aHueM, Xpymnok. OTOeneH H bl M MMEET B TMOBEPXHOCTHOM CIIO€
CTPYKTYpy O€JIoro, a B CEpALEBUHE - CEpPOro 4yryHa, 4To MPHUAACT MU3JAEIUSM M3 HEro
MOBBIIIEHHYIO U3HOCOCTOMKOCTh U BBIHOCIUBOCTH. [IpumepHbIit cocTtaB Oenoro uyryHa: C =
2,8-3,6%; S1=0,5-0,8%; Mn = 0,4-0,6%.

Cepblii uyryn npezacrasiseT ciiaB Fe-Si-C, ¢ Henz0exHbiMu mpuMecsiMu M, P u S.
Jlyumiumu cBoMcTBaMU 00NaJar0T 4yryHbl, cojepxkaniue 2,4-3,8%C, yactb KOTOpOro, 0
0,7% Haxomutcsi B BuAe LemeHTUTa. KpemHuil crnocoOCTByeT rpaduTH3aluu YyryHa,
Maprasell, Ha000pOT, MPEMSITCTBYET €1, HO MOBBIIIAET CKIOHHOCTh YyT'yHa K OTOCIMBAHUIO.
Cepa sBISICTCS BPEAHOU MPUMECHIO, YXYIMIAIOMECH MEXaHWYECKUE W JINTEUHBIC CBOMCTBA
yyryHa. Coxaepxxanue ee orpanuuuBaroT 0,1-0,12%. Pocdop B xomuuectBe 0,2-0,5% He
BJIUSET HAa rpaUTU3AIMIO, YBEIMUYUBAET KUJKOTEKYUECTh, HO MOBBIIIAET XPYHKOCTh YyT'yHa.



Bnnanune yrnepoga Ha MexaHU4ecKkue
CBONCTBA OTOXCKEHHbIX CTaneu.
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CTtanb nernpoBaHHas.

*

[1py BBEaeHnn B
yrnepoancrble CTanu
crieunanbHbIX
nermpytowmnx nob6aBok
(Cr, Mn, Ni, Si, W, Mo,
Ti, Co, V n gp.)
NOCTUraeTcs
3HaUNTENbHOE
ynydweHune mnx
dn3nKo-
MeXaHNYeCKnxX
cBOMUCTB (Hanpumep,
NnoBbILLEHNE nNpeaena
Teky4decTtun 6e3
CHUXXEHUS
NJACTUYHOCTU U
yn)apHof/’l BA3KOCTU U T.
n.).



CTPOEHMUE METAIJIIOB

+ MeTannbl NpeacTtaBissoT cobon
KpUcTtanaamyeckume tena c
3aKOHOMEpPHbIM pacrnoJJioXXeHnem
aTOMOB B Yy3J1aX NPOCTPaHCTBEHHOU

pDELLETKMN.



NMPUMEHEHUWE METAJIJ1IOB B
CTPOUTEJIbCTBE.




Ctano.

+ B cTpouTtenbcTBe CTasib UCNOMb3YIOT
NS N3roToBJIEHNUS KOHCTPYKLIUN,
apMMpoBaHUS xenesobeToHHbIX
KOHCTPYKLUWUN, YCTPOUCTBA KPOBJIN,
NnoaAMOCTEWN, orpa>kaeHnmn, popm
Xene3obeToHHbIX U3aennum u T.4.
[IpaBUIbHbLIN BbIOOP MapKn CcTanu
obecneymBaeT 3KOHOMHbIXA pacxoA
CTanu N ycnewHyto paboty
KOHCTPYKLWUN.
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Crasb CoproBas
JINCTOBas CTaJlb




Yaorkoesbie ripogursiu




LliBennepsi AdByTraBpbi




YyYryHbl.

+ HYyryHamMmm HasbIiBaloT
Xene3oyrnepoaucTtble cniabhbl,
coaepxauime 6onee 2 %. yrnepoaa.
YyryH obnagaer 6onee HU3KUMU
MeXaHU4YeCKMMn CBOUCTBaMU, 4YeM
CTajlb, HO AellieBse U XopolLlo
OT/INBAETCSA B U3AENNSA CMNOXHOU

(POpMbl. PaznnMyaroT HECKO/IbKO BUAOB

YyryHa.
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LiIBeTHbIe meTannbl U cnnasbl.

+ Cnnasbl UBETHbIX METAJI/I0OB
NPUMEHSIOT AN U3roTOB/1EHUS
netanen, pabortarowmx B
YCNOBUSAX arpeccuBHON cpeabl,
noaBepraroLmnxcsa TPEHUIO,
Tpebyrowmnx 60nbLLON
Tena0npoBOAHOCTMH,
3/1eKTPONpPoOBOAHOCTUN U
YMeHbLLUEHHOW MacCChl.
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LiIBeTHbLIe MeTannbl

M3 IBETHBIX METAIIOB HAMOOIbIIIECE IPUMEHEHUE B
CTPOUTEIBCTBE UMEET ATFOMUHUM, 00JaJa0IIHUN BEICOKOX
VAECIBHOU MPOYHOCTHIO, INIACTUYHOCTHIO, KOPPO3ZUOHHOMN

CTOMKOCTBIO U SKOHOMHUYECKOU 3(P(HEKTUBHOCTHIO. Cepelpo,
30J10TO, ME/lb, [INHK, TUTAH, MAarHUU, OJIOBO, CBUHEI] U JPYTHUE
MCIIOJB3YIOTCS IIaBHBIM 00pa30M Kak JIETUPYIOIIHUE T00aBKU U
KOMIIOHEHTHI CIIJIABOB U UMEIOT MO3TOMY CHEIUAIIBHOE U
OTPAaHUYEHHOE IPUMEHEHUE B CTPOUTEIIHCTBE



AJIIOMUHUHA
MeTa cepeOprucTo-0es10ro 1BeTa, MIOTHOCTRI0 2700 Kr/M3 U TeMmepaTypoi
raBiieHusa 658°C. Kpucrammnyeckas pemeTka
IPOYHOCTHU JocTUraercs jgeruposanueM Mg, Mn, Cu, Si, Al, Zn, a Takxe
IJacTUYECKUM Je(popMupoBaHreM (HarapToBKOI), 3aKajaKoM M cTapeHreM. Bee
CIIJIaBbl ATFOMUHHUS JAETATCS Ha AeOpMUPYEMBIE U JIUTCHHBIEC.
JledopMupyeMbI€e CIIJIaBbl B CBOKO OYEPEIb NOAPA3ICIISAIOTCS HA mepMuyecKu
ynpounsemvie U HeynpouHsemvle. K TepMUUECKU YIIPOYHSIEMBIM OTHOCSATCS
criaBel Al-Mg-Si1, Al-Cu-Mg, Al-Zn-Mg; TepMUY€CcKU HEYTIPOUHSIEMBIM -
TEXHUYECKHUU aJIFOMUHMI 1 JIByXKOMIIOHEHTHBIE CIiaBbl A1-Mn u Al-Mg
(MarHaiaun).
Menb
OCHOBHas JIETUpYIoIIasi J00aBKa CILIaBOB - TyPaJIOMUHOB, ITOBBIIIAET
IIPOYHOCTh, HO CHMIKAET IJIACTUYHOCTh U aHTUKOPPO3UOHHBIE CBOMCTBA
altOMUHMS. MapraHell 1 MarHuil OBBIIIAIOT MPOYHOCTh U AHTUKOPPO3UOHHBIE
CBOMCTBA; KPEMHHUM - )KUIKOTEKYUECTh M JIETKOTIIaBKOCTh, HO YXY/IIIAET
MJIACTUYHOCTh. [ [UHK, 0COOEHHO ¢ MarHvuem, yBeJIU4YMBaeT IPOYHOCTb, HO
YMEHBIIIAET CTOMKOCTh K KOPPO3UH O] HanpsiKeHUueM. [ yimydieHus
CBOMCTB aJIIOMUHUEBBIX CIJIABOB B HUX BBOSAT HEOOJIBIIIOE KOJTUYECTBO XPOMa,
BaHaJus, TUTAHA, IIMPKOHMS U JIPYTUX JIEMEHTOB.
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