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Ilenn ypoka

OOpa3oBareabHEIE:
CnocoOcTBOBaTh 3alIOMUHAHKUIO OCHOBHOM TEPMHUHOJIOTHH,
(OpMHUPOBAHUIO IIPEICTABICHUS O METaJlJIaX, MX CBOMCTBAaX U
00JIaCTH TPUMEHEHUS

PasBuBaroinue;
Cnoco0cTBOBaTh (POPMUPOBAHUIO U PA3BUTHIO
ITO3HABATEIbHOTO HHTEPECA YUAIIUXCS K IIPEIMETY.

BocnurarenbHbIE:
CnocoOCTBOBaTh (POPMUPOBAHUIO U PA3BUTHIO
HPABCTBEHHBIX, ICTETUUYCCKUX, SKOHOMUUYECKUX KAaueCTB
JTUYHOCTH.



CBOMCTBA MAaTEPHAIOB U
noJ1y(paOpHuKaToOB

CBOMCTBA OIPEAEICHUE

* (puznYeCcKUe

®* MEXAHHUYECCKHUC

®* XUMHNYECCKHUC

®* TCXHOJOTHUYCCKUC

® OTanuuTeNnbHBIE CTOPOHBI MaTE€PHUAIOB, KOTOPHIE

MIPOSIBIISIFOTCS MPU B3aUMOIEUCTBUAM UX C OKPYKAKOIIEH
CpEnou.

® OrauuuTenbHbIE CTOPOHBI MaTE€PHAIOB, KOTOPHIE

MPOSIBJISIOTCS B CIIOCOOHOCTH CONIPOTUBIISITHCS
BO3JICCTBUIO BHEIITHUX MEXAHUYECKHUX YCUIIUM.

® CnocoOHOCTh MAaTEPHAIOB B3aMMO/ICHCTBOBATH C

OKPY KAIOIIEH CPEAOH MPU Pa3INYHBIX TEMIIEpATypax
(OKHCIAEMOCTD, PACTBOPUMOCTD, KOPPO3HMOHHAS
CTOMKOCTH U JIp.)

® CnocoOHOCTh MaTepHANIOB MOJABEPraThCcss 00padoTKe



CBOMCTBA MAaTEPHAIOB U
noJIy(paOpHuKaToB

v' TepMUHBI «PU3UUECKUI» U «MEXaHUYECKHID»
MPOUCXOAAT OT TPEUYECKUX CIIOB, O3HAYAOIINX
COOTBETCTBEHHO

«IPUPOJIA» U «OPYIHE, MAIITUHAY.

v TepMUH «XUMHUUYECKUI»
IMPOU3OLIET OT APEBHEIATUHCKOIO CJI0BA «AJIXUMUS

(HayKa O BEIIECTBAX U UX MPEBPAILCHUSIX ).



dusndeckue CBOUCTBA

dun3nyeckme CBOMCTBA
MEeTannoB N CNNaBOB

LiBeT va bneck
[TNOTHOCTH —+— TennonpoBOAHOCTb
JNeKTponpoBOAHOCTL -+ TemnepaTtypa nnaBneHus

| |
TennoBoe pacllnpeHune HamarHm4ymMBaemocTb



Ddu3snyeckue CBOUCTBA

Haspanue OnpenencHue

[{BeT CnocoOHOCTh MaTepUaioB BhI3bIBATH OIPE/ICIICHHBIC
3PUTEIBHBIC OLIYIICHUA.

Breck CrmocoOHOCTh MaTePHAIIOB OTPAXKaTh CBET
I IToTHOCTH KonudecTBO Macchl Marepuania B equHuIle 00bEMa
(m3mepsietcst B kr/m 3, rp/cm 3)

TenmnonpoBOgHOCTE CrocoOHOCTh MaTepHaioB MEPeaBaTh TEIUIOTY OT
0oJiee HArpeThIX YaCTEH Tejla K MEHEE HarpeThIM.

3J'I€KTpOHpOBOI[HOCTI> C1iocoOHOCTH MaTCpHruaJIOB IIPOBOAUTD BJIeKTpI/IquKI/Iﬁ
TOK.

Temmeparypa TerioBoe COCTOSIHME METAJIJIOB U CILIABOB, IPH

[IJIABJICHUS KOTOPOM OHH U3 TBCPAbIX CTAHOBATCA KUAKHUMH.

TemmtoBoe VYBenuueHue pazmepon (00bEMaA) METAIOB U CILJIABOB

pacIIupCHHUC ITIpU HarpeBaHUU

HaMmaramauBaeMocCTh CnocoOHOCTh MaTepHANIOB U CIIJIABOB
HaMarHAYUBaThCS MO ASHCTBHEM MAarHUTHOTO ITOJIS.




MexaHudecKue CBOUCTBA

MexaHnyeckune CBOMCTBA
MeTannosB U CNNaBoB

TpoyHoctb —T+ TBEPAOCTL

ynpyrocte - Bds3kocTs

| |
XPYynKkocTh [T nacTHyHOoCTh



Mexagnuyeckue CBOUCTBA

CBoucTBa Onpenenenue

[IpouHocTh CnocoOHOCTh MaTepHaoB BhIACPKMBATH HArpy3Ku 0€3
pa3pylIeHus.

TBEPIOCTH CnocoOHOCTh MaTepHaoB CONPOTUBRIATHCSI IPOHUKHOBEHHUIO
IpYyTux, 0oiee TBEPABIX TE.

Ypyroctb CnocoOHOCTh MaTepuaioB BOCCTAHABIUBATh
NepBOHAYAIBLHYIO (POpMY MOCIIEC MPEKPAIICHUS JECUCTBUS
3

BHCIIITHUX CHIJI.

BsasxocThs CnocoOHOCTh MaTe€pHAIOB HEOOPATHMO OIJIONIATh SHEPTHIO
P MTHOBEHHOM Ha HUX BO3JCHCTBHH.

XPpYHKOCTh CnocoOHOCTh METAJIJIOB U CILJIABOB Pa3pyIIaThCs MO
JIEMCTBUEM YAAPHBIX HATPY30K. XPYIKOCTh — CBOKMCTBO,
00paTHOE BA3KOCTH.

ITmactnynocts  CHOCOOHOCTH METAIIOB M CINIABOB M3MEHSTH CBOIO (hOPMY U
pa3Mepsl o ASHCTBHEM BHEIIHUX CHII, HE pa3pyIlasich, U
OCTaBaThCs B 3TOM COCTOSIHUH IOCJIC IPEKPAICHUS ICHCTBHS
STHX CHII.




MeTalibl U CILIaBEI
- MaTepHUalbl, 00T arONe BEICOKOH TEMIONPOBOIHOCTHIO,

NEKTPUYECKON TPOBOJUMOCTHIO, 0JIECKOM, KOBKOCTBIO U
IPYTUMU XapaKTEPHbIMU CBOMCTBAMHU.

CI0KHBIE BEIISCTBA, SIBISIONINECS COYSTAHNEM KaKOT0-JI100
IIPOCTOT0 MeTaa (OCHOBBI CILJIaBa) C IPYTUMHU MeTallaMu
WM HEMETAaJIaMU.

Yeépurbie
(3KEJIE€30 M €ro CILJIaBbI)



MeTaibl U CILIABBI

CriaBsl Jkefie3a ¢ yIIIepoJaOM U HEKOTOPHIMH
APYTHMU dJIeMeHTaMu (MapraniemM, Gpocdopom,
CEepoM U T.I1.)

T mememeomcnxomuss >
:




MeTtaibl ¥ CILIABBI

UyryH BBIIIABIIAKOT U3 PY/Ibl B IOMEHHBIX I1€4YaxX, a
CTaJlb — U3 YyT'YHA B METAJUIYPIrAYECKUX TT€YaX
PA3HBIX KOHCTPYKIIUU.

Yrinepos B 4yryHe MOXKET HaXOAUThCS B XUMUUECKOM
COEIMHEHNH C KEJIE30M HJIX B CBOOOTHOM
COCTOSIHUM — B BHJIC YacTHII rpaduTa: IJIaCTUHOK,
3€PEH, XJIONBEB MIIH IIIapPHUKOB.



MeTtaibl ¥ CILIABBI

B 1i1y00KOM IpEBHOCTH JIFOIM IMTO3HAKOMUIIUCH C
KEJIE€30M, KOTOPOE COAEPKAIOCH B METCOPHUTAX.
ErunrtsiHe Ha3pIBaId 3TOT METAJLJI HEOCCHBIM, a
rpeku u xxurenn CeBepHoro KaBkaza —
3BE3MHBIM. METECOPUTHOE KEJIE30 BHAYAIIE
LICHUJIOCH TOPA3J0 BHIIIEC 30J10Ta. JKene3Hbie
YKpAIIEHUsS HOCUJIM B TO BPEMSI CaMbI€ 3HATHBIE U
Oorarbl€ JIFOIH.



YyryHbI

[ B u 1 b1 YYIrTYHOB
- - @
- BbICOKOTIpOUYHBIE

* benblii yyryH Ha U3J10Me€ MAaTOBO-0EJI0TO 1IBETA,
OYCHb TBEPJIBIA U XPYIKHM, TIJI0X0 0OpadaThIBaCTCS
pE€3aHUEM U UMEET HU3KHUE JINTEUHbBIE CBOMCTBA.
Yaiie BCEro UCroJib3yeTcs Ha MEPEAECIIKY B CTAlIb,
IIO3TOMY €TI0 TAKXKE HA3bIBAIOT IPEACIIbHBIM, YACTh
UJIET HA MIOJIYYEHUE KOBKOI'O YyTyHa.



YyryHbI

[IpumeHeHne XapakTepucTUKa

Ha n3nome — cepbii LIBET.
OH msrde 0€oro 4yryHa, XpyIox,
HO XOpOIIIO0 00padaThIBACTCS
PE3aHUEM.

HMeeT BBICOKME JIMTEUHBIE
CBOMCTBA U UCNOJIB3YETCA IS
MOJY4YE€HHUS OTIUBOK, IOATOMY €TI0
TAK)KE HA3bIBAXOT JIUTCHHBIM.




YyryHbI

KoBxun

1yrym |

[IpumeneHue

XapaKTepUCTUKA

apTep 3aJHEero MocTa
ABTOMOOMIIS

Ha3zBanue «KOBKHI» YCJIOBHOE,
T.K. 9TOT YyT'YH OIPAKTUYECCKH HE
KY€TCH.

[Tomy4aroT ero myTémM OTKUra U3
0€0ro 4yryHa.

OH o0y1aJlaeT MOBBIIIIEHHOM
IIPOYHOCTHIO, BI3KOCTBHIO, HO
HEBBICOKOM IIITACTUYHOCTBIO.




YyryHbI

[ BBICOKONMPOYHBIH YYIryH ]

KoneHyarbsii Baj

[lonmyyaror U3 ceporo 4yryHa

BBEICHUEM B HETO B KUJIKOM

Topmo3Has COCTOSIHUU CIICILIUAIIBHBIX
KOJIO/IKa Y n100aBOK.

: | OH IpOYHEE CEPOro YyryHa U
TpyJIHEE 00padATHIBACTCH.

[llectepHs




I1o ciocoOy

IIPOU3BOJICTBA [o kauecTBy

1o HazHaUEeHUTO

[lo xuMHU4YeCKOMY COCTaBY




BBIIIaBIAIOT B 3JIEKTPOIICYaX.
[Tony4aroT B MAapTEHOBCKHUX DT0 HanOoJjIee COBEPIICHHBIM
neyax. Cnoco0 mpeamoKuI CIIOCOO IOJyYE€HHUS CTaJIH.
B 1864 r. ppaHIy3CKuii Ero npemnoxuin B 1802 1.
Merannypr /lvep Mapmen pyCCKUM (DM3HUK U
AJIEKTPOTEXHUK [lempos

[TomyuyaroT B KOHBEpPTEpPAX — CTAJIBHBIX COCYIaX
rpymIeBUIHON popMbl. becceMepoBCcKuii mpoliecc pa3padoTal
B 1855-1856 rT. anrnuiickuit n3oodperarens [ enpu beccemep,

ToMacoBCKuM — B 1978 1. anmmuiickui metaiurypr Cuounu Tomac



CTtanmu

=

KOHCTpYKIIMOHHBIE NHCTpyMEHTAILHBIE

CrernumaibHbIE C 0COOBIMUA CBOMCTBAMHU

Kiaaccupuranus crajen nmo XuMu4eCKOMY COCTABY

YIIIEepoauCThIE CTAIU JlernupoBaHHBIC CTAJIN



Koncmpykuuonunsle cmanu 00b14H020 Kauecmea MapKUPYOTCS
oykBamu 1 nuppamu, Hanpumep: Ct3. bykBbl CT 0003Ha4arOT
«CTajiby, MU(MPHI YKa3bIBAIOT YCIOBHBIN HOMEP MapKHU CTAJIH.

Koncmpykuuonnsie kauecmeenHnvle cmaiu MapKupyoTCs

nuppamu,
YKa3bIBAIOIIAMHA COAEPKAHUE YIIIEPOAA B COTHIX JOJISX MPOICHTA.
Hampumep «ctans45» - ctans, conepxamas 0,45% yrnepona

Hucmpymenmanvnule KauecmeeHHble U 86blCOKOKAYECHBEHHbBIE CIALU
MapKUPYIOTCS OyKBaMu U LIU(pamMu, YKa3bIBAIOIIUMHU
COZIEp>KaHUE YIIIEPOIa B AECATHIX JOJISX MPOLICHTA.
Hampumep, Y7 u Y7A. Y — ymnepoaucras ctans, 7 — 0,7% ymiepona,
A — BBICOKOKQYE€CTBEHHAsI CTaJIb.
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CreruaabHbIE C

KOHCTpYKIIMOHHBIC MHCTpyMEHTaJIbHbBIC ¥
0COOBIMH CBOMCTBAMH

12 Imor unmepecno

o Jlers Hauano nmpousBoaCTBY JETUPOBAHHOM CTAJIU B
Hudp Poccnu TON0KMI PyCCKUI METAILTYpr AHOCOB. EMy _
= y1a710Ch MPOHUKHYTh B TAMHY Ky3HENOB /[peBHEr0 BocToka — HanTh
CEKPET U3rOTOBJICHHUS OyJIaTHOM CTaId, y30pUaToro CIiaBa ¢ HeOObIYatHo
BBICOKOM TBEPIAOCTHIO U YIIPYTOCTHIO.

Tepmun «1ecuposanue) NPOU3OIIET OT HEMEIIKOTO CJIORA,
O3HAYaIOIIET0 «CIIABJIATH», 2 OHO, B CBOIO OYEPE/lb, OBINO
00pa30BaHO OT JIATUHCKOT'O, 03HAYAIOIIIETO 0%

«CBSI3BIBAID, COCTUHSIION,

N\




IIpuMeHeHne JIETHPOBAHHBIX CTAJIEH

M3HOCOCTOMKHE KApOCTOHKHE

e

-

Kianan JBUIAaTCJLA

‘& KOPPO3HOHHOCTOMKNE

-\

NpyXKrUHa
IlonBoanas monka

CRNATIACTRANMIA

& " =
£ | ' '
N |

U3HOCOCTOMKHNE

ramka

TOKapHBIH L5 Kosmr KCKaBaTopa - ’>




[IBeTHBIE METAJIIIBI

[0
[0

Penkue
(Boab(paM, MOJIMOEH,
CEJICH U JIp.)

Jlerkue
(aJTFOMAHWM, MarHu,
TATaH U Jp.)

bnaropoanbie
(30J10TO, IJIaTUHA,

cepeopo u ap.)

Tskénbie
(CBUHEII, M€/lb, [IUHK U JIP.)

N3 HBCTHBIX MCTAJIJIOB B HUCTOM BHUJIC U B BUJIC CIINIABOB IINPOKO

VCIIOJIb3YIOTCS AJIFOMUHUM, ME€Ib, MArHUK, CBUHELL, IIMHK, TUTAH U JIP.




lIBeTHBIE METALIIBL. AJTFOMUHNAA

IlpuMeHeHne aTIOMUHUSA XapakTepucTuKa

B 35IeKTpOTEXHUYECEKOM
IIPOMBIIIIEHHOCTH

T —
HpOBO:l..?q Ka0eJb /

B XxuMur4eCckonu nmpOMBIIIIIIEHHOCTH

JJICKTPOABUTI'ATCIIb

Jlerkuii MeTasn cepeOprucTo-0eI0ro NBeTa C
Temrieparypoii miasiaeHus 660°C.
Oo6o3HagaeTcst cumBosioM Al.
OO0nagaeTr BBICOKOU JIEKTPO- U
TEIUIONPOBOHOCTHIO,
KOPPO3UOHHOU CTOMKOCTBIO.
[IInpoKOo UCTIONIB3YETCS KaK B UUCTOM BUJIE,
TaK 1 B BUJIE CIUIABOB, KOTOPHIE OBIBAIOT:
JiumeitHple — 7151 MOy YEHHUS JIUTHIX
3arOTOBOK U
oehopmupyemoie — 00OpabaThHIBaCMbIC
JaBjieHUEM (MPOKATKOM, KOBKOW M T.1.).
Hawubosibliee mpruMeHEHUE U3 TUTECUHBIX
CIIJIABOB TTOJTYYHJI
cusiymun (CIUIaB AJIIOMUHUS C KDEMHUEM ),
a u3 1e(OpMHUPYEMBbIX —
orwpantomun ( CIIaB ATIOMUHUS C MEJIbIO,
MarHveM U MapraHieMm)

'I.__"'.:.'I
amIiepMeTp E — 'é‘l




MeTtaibl ¥ CILIABBI

TepMuH «THOpPATIOMUHUN

(IrOparOMUH, JHOPAb)
00pa30BaH U3 HAa3BaHUS
HEMEILIKOTO ropoja JlropeH, rae
BIICPBBIC HAYAJIM IPOU3BOIUTH
3TOT CILJIAB, U CJIOBA
CATIOMUAHUN.




[IBeTHbIE MeTaIbl. Mean

IIpuMeHeHne Meau XapakTepucTuKa
IIPOMBIIIJICHHOCTHU >
P030BO-KpacHbBINM METAILI C

Karynka TEMIIEPATYPOU TUIIABICHUS
o~ DIECKFPOMAarHUTHAsA 51 t""":z } 10830C

l
‘*" T O6nanaer BHICOKOH MEKTPO -

JBurarens

anexTpoipem 1 TETUIONPOBOIHOCTEIO,
IJIACTUYHOCTBIO U
KOPPO3MOHHOU CTOUKOCTBIO.
Oxouo 30% Menu uaeT Ha
MOJTYYEHUE PA3JTNYHBIX
CILIABOB, IIIUPOKO
MPUMEHSIEMBIX B TEXHUKE.

,-i - ~.. Koxyxo-
|
LIJ| ; }”' TpyOUaTHIi

I TennooOMeHHHK JIByXTpyOUarsiii TEImI000MEHHUK




[IBeTHBIE METAJIIIBI

Buabl MeIHBIX CILIABOB

I

JIaTyHb (CIJ1aB Meau ¢ HUHKOM)

OOmamaeT BCEMU

MTOJIOKUTEIIBHBIMA CBOMCTBAMU
MelIM (BBICOKOM DJIEKTPO- 1
TETJIONMPOBOIHOCTHIO,
KOPPO3HMOHHOM CTOMKOCTBIO,
IJJACTUYHOCTBIO U JIp.), Oosee
BBICOKOU IIPOYHOCTHIO. JIETKO
00padaThIBAOTCS PE3AHUEM,
MMEET XOPOIINE JINTEUHBIE
CBOMCTBA, JCIICBIIC MECIHU

bpon3a (cruiaB Meau ¢ APyrumMu
3JIEMEHTAMM, KPpOMe IIMHKA)

NMeErT X0po1ne JTUTEHHBIE
CBOMCTBA,
BBICOKYIO IIPOYHOCTh U
TBEPIOCTh, KOPPO3UOHHY IO
CTOMKOCTb U
XOpOII0 00padaThIBaCTCS
pPE3aHUEM.




LIBeTHBIE METALIIEL.

IIpumenenne JaTynn IIpuMeHeHHue OPOH3bI

((a( ’) ) I"aiika
‘\ \\‘ '_/i
N {- >/

Brynka

BTYJIKa

[lectepus

MoHeTa

IIposoioxka,
JIUCT

Kpan

LIeCTepHs




