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Llenn ypoka

OOpa3oBaTebHEIE:
CnocoOCTBOBaTh 3aIIOMHUHAHUIO OCHOBHON TEPMUHOJIOTHUH,
(opMUPOBAHUIO IPEACTABICHMS O MeTajljIaxX, MX CBOMCTBAX U
00JIaCTH IPUMEHEHMS

Pa3zBuBarolue:
Cnoco0cTBOBaTh (POPMUPOBAHUIO U PA3BUTHIO
MO3HABATEJIBHOIO HHTEpPECA yUalIUXCs K IPEAMETY.

BocrmurarenbHbIE:
CnocoOCTBOBaTh (POPMUPOBAHUIO U PA3BUTHIO
HPABCTBEHHBIX, ICTETUUYCCKUX, DKOHOMHUYECKUX KauyeCTB
JTAYHOCTH.



CBOMCTBAa MaTCpHAJIOB U
1oJ1y(paOpHKaTOB

CBOMCTBA OIIPEIACIICHUE

’ (I)I/IBI/IHGCKI/IG ® OTnuuuTeNbHbIE CTOPOHBI MATEPHUAIIOB, KOTOPHIE
MPOSIBIISIFOTCA TIPU B3aUMOIECUCTBUU UX C OKPYKAKOIIEN
CpPEIOM.

* MCXAaHHNYECCKHUC ® OtnuuuTenbHbIE CTOPOHBI MATEPUAIIOB, KOTOPHIE

MPOSIBJISIFOTCS. B CITOCOOHOCTH CONMPOTUBIISITHCS
BO3JIEMCTBUIO BHENIHUX MEXAHUYECKUX YCUIIUM.

> XUMHWYCCKHEC ® CnnocoOHOCTh MAaTEpPHAIOB B3aUMO/ICHCTBOBATH C

OKPYKaIOIIEW CPENOM MIPU PA3JIUUYHBIX TEMIIEPATYpaX
(OKHCIsIEMOCTh, PACTBOPUMOCTD, KOPPO3WOHHAS
CTOMKOCTb M JIP.)

* TCXHOJIOTHYECKHUE  ® CnnocoOHOCTh MaTepraioB MOJABEPraTbCsi 00padoTKe



CBOMCTBAa MaTCpHAJIOB U
1oJ1y(paOpHKaTOB

v/ TepMuHBI «PUINYECKUI» U «MEXAHUIECCKUI
MIPOUCXOIAT OT TPEUYECKUX CIIOB, O3HAYAOIINAX
COOTBETCTBEHHO

«IIPUPOJIAY» U «OPYIHE, MAIIIMHAY.

v/ TepMuH «XMMHYECKHUI
HIPOM3OIIET OT IPEBHEIIATHHCKOIO CIIOBA «AJIXUMUSD)
(HayKa O BEIIECTBaX U UX MPEBPAICHHUIX).



dusndeckue CBOUCTBA

dusnyeckne csoncTea
METannoB W CNNaBoB

LBer v brneck
[TNOTHOCTb — TennonpoBOAHOCTD
JNEeKTPONpPOBOAHOCTL -t TemnepaTtypa nnaBneHuns

| |
TennoBoe paclWwWupermne HamariuyneaemocTb



DduznyeckKkue CBOUCTBA

HazBaHue OnpeneneHue

[{BeT CnocoOHOCTh MAaTEPHUAJIOB BbI3bIBATh ONPEACICHHBIE
3pUTEIIbHBIC OLIYIIICHUS.

Bneck CnocoOHOCTh MaT€pHaIoOB OTPaKaThb CBET

1110THOCTE KonnuecTBO Macchl Marepuralia B €IMHUIEC 00bEMaA
(u3mepsieTcs B Kr/m 3, rp/cum 3)

TCHHOHpOBOI[HOCTB CHOCO6H()30TB MAaTCPpHAJIOB IICPCaAABATh TCIIJIOTY OT
oosee HarpCThIX 4aCcTEH TEJIa K MEHEe HarpCThIM.

9ﬂ€KTpOHpOBOI[HOCTB CriocoOHOCTh MaTCpHraJIOB IIPOBOIUTH 3JI€KTpI/IIIeCKI/II71
TOK.

Temmeparypa TermioBoe COCTOSIHME METAJIOB M CILJIABOB, MPH

IDIABJICHUS KOTOPOM OHH U3 TBCPAbIX CTAHOBATCA JKUAKHNMH.

TermtoBoe VYBeauueHue pazMepoB (00bEMa) METAII0B U CIIJIaBOB

paCI]_[I/IpeHI/Ie IIpHU HAarpcBaHNH1

HaMmaramuuBaeMocCTh CnocoOHOCTh MAaTEPHUAJIOB U CIIJIABOB
HaMarHUYMBaThCS MO/ ICHCTBHEM MarHUTHOTO MOJISI.




MexaHudyecKHue CBOUCTBA

MexaHn4vyeckne csBoNCTBA
MEeTannoB U CNNaBOB

[TpoYyHOCT —— TBEPAOCTH

ynpyrocte —+— BA3KOCTb

| |
XPYNKOCTb [1nacTUYHOCTE



MexaHndyecKHue CBOUCTBA

CBoliCcTBa Onpenenenue

[IpouHocTh CnocoOHOCTh MaTepHaioB BhIJIEPKUBATh Harpy3ku 0€3
pa3pyIICHUS.

TBép JTOCTh CrnocoOHOCTh MaT€pHUaIOB CONPOTUBIIATHCS IPOHUKHOBEHHUIO
IpyTuX, 00Jiee TBEPABIX TEI.

YIpyroctb CnocoOHOCTh MaTepuagIoB BOCCTAHABIUBATh
MEPBOHAYAITBHYIO (DOPMY MOCIE MPEKPALCHUS I€UCTBUSA
3

BHCIIIHHUX CHUIJI.

Bsa3kocTs CnocoOHOCTh MaTEpPUAIOB HEOOPATUMO MOIVIOIATH SHEPTUIO
[P MTHOBEHHOM Ha HUX BO3JICMCTBHUH.

XPYHOKOCTh CnocoOHOCTh METAJIJIOB U CIIJIABOB Pa3pyILIATHCS MO/
NEUCTBUEM YAAPHBIX HATPY30K. XPYIKOCTh — CBOMCTBO,
00paTHOE BSI3KOCTH.

ITmactmugocTts  CIIOCOOHOCTH METAIOB U CIJIABOB U3MEHSATH CBOIO (JOPMY U
pa3Mepbl MO/ ACHCTBUEM BHEIITHUX CHUJI, HE pa3pyllIasiCh, U
OCTaBaThCsl B 3TOM COCTOSIHUH MOCJIE IIPEKpaIlCHUS JCHUCTBUS
STUX CHII.




MaTepuralibl, 00J1a1alol1e BEICOKOW TEMIONPOBOIHOCTHIO,
AIIEKTPUUECKON TPOBOAMMOCTHIO, OJIECKOM, KOBKOCTBIO U
IPYTUMH XapaKTEPHBIMUA CBOWCTBAMH.

Cio0XHbBIC BCIICCTBA, ABJIAIOINNCCA COUCTAHUCM KaKoT0-1100

MeTaiibl U CIIaBEI
POCTOro MeTajia (OCHOBBI CIJIaBa) C APYTUMHU METaJJIAMU

- HJIKn HCMCTaJIJIaMH.

YepHebie
(;keJIe30 U ero
CILJIaBBI)



MeTamibl ¥ CILJIaBbI

CrtaBsl Jkene3a ¢ yriIepoaoM U HEKOTOPBIMH
IpYyTrUMH djieMeHTamMu (Mapraniem, hocdopom,
CEpOH U T.II.)




MeTaiiibl U CILJIaBbI

UyryH BBIIIABIISAIOT U3 PY/bl B JOMEHHBIX T€Yax, a
CTaJIb — U3 YYyT'yHAa B METAJUTYPIUUYECKUX MEeUaX
PA3HBIX KOHCTPYKIIUU.

YIiiepoa B UyTr'yHE MOXKET HAXOAUThCA B XUMHUYECKOM
COCJIMHCHUH C JKEJIE€30M HJIM B CBOOOJHOM
COCTOSIHUHM — B BUJI€ YaCTHUIl rpadurTa: INIAaCTHHOK,
3€pPEH, XJIONIbEB UJIN IIIAPUKOB.



MeTaiiibl U CILJIaBbI

B 1i1y00KOM IpEBHOCTH JIFOJH ITO3HAKOMHUJIIUCH C
KEJIE30M, KOTOPOE COAEPKAIOCH B METCOPHUTAX.
ErunrtsiHe Ha3pIBaIy 3TOT METaII HEOECHBIM, a
rpeku u xxurenan CeBepHoro Kapkasa —
3BE3MHBIM. METEOPUTHOE JKEIE€30 BHAYAIIE
[ICHUJIOCH rOpa3a0 BHIIIC 30J10Ta. JKelle3HbIe
YKpaIICHNUS HOCUIIM B TO BPEMS CaAMbIC 3HATHBIC U
Oorarble JTFOJIN.



YyryHbI

E B u 1 b1 YYIrTYHOB

| e— | | —

| E— —

Bricokomnpo
YHBIC

* benblii yyryH Ha U3110M€ MaTOBO-0€EJIOTO 1IBETA,
OY€HBb TBEPJIBIN M XPYIKUI, III0X0 00padaThiBaeTCsA
PE3aHUEM U UMEET HU3KHUE JINTEUHBIE CBOKCTRA.
Yaiiie BCEro uCIob3yeTCs HA MEPEACIIKY B CTAllb,
IIO3TOMY €T0 TaK€ Ha3bIBAIOT NPEACIbHBIM, YACTh
UJIET HA MOJIYYEHUE KOBKOTO UYyTyHA.



YyryHbI
.~ Cepwmii uyrym |

oUHOHOWHA] |

exurondaredey

Ha n3nome — ceprii 1BET.

OH msr4ye 0e0ro 4yryHa, Xpymnok,
HO XOPOIIIO 00padaThIBaCTCs
pe3aHueM.

HMMeeT BBICOKME JTUTEHNHBIE
CBOMCTBA U UCTIOJb3YETCA IS
MOJIYYEHUS OTIIMBOK,NJOATOMY €T0

TAKKE HA3bIBAIOT JIN




YyryHbI

KoBxkun

1yrym J

oUHOHOWHA] |

apTep 3aJHEr0 MOCTa
aBTOMOOWJISI

exurondaredey

Ha3BaHue «KOBKUI» YCIIOBHOE, T.
K. 3TOT YyT'YH ITPAKTAYECKU HE
KYETCH.

[Tony4aroT €ro 1myTémM OTKUTA U3
0€J10ro YyryHa.

OH oOsiagaeT ORBIIICHHOM
IIPOYHOCTHIO, BA3KOTIBIO, HO

HEBBICOKOU TLIACTUYHO CILBIO.




YyryHbI

[ BBICOKONMPOYHBIH YYIryH ]

OMHOHOWHA] | exurondoredey

KonquaTLIH BaJl

[losy4arot U3 ceporo 4yyryHa
BBEJICHUEM B HETO B KUJIKOM
COCTOSIHUM CIIELIAAIBHBIX




ITo criocoOy

HpOI/ISBOI[CTBa HO KaquTBy

I1o Ha3HAYEHUTO

[lo xumuueckomy
COCTaBYy




JIEKTPOTICYAX.
DT0 HanOoJIee COBEPIIICHHBIM
CIIOCOO MOTYyYEHUSI CTAJIH.
Ero npemmoxuin B 1802 .
pycCKul (DU3HUK U

[lony4aroT B MAapTEHOBCKHUX
nedyax. Cnoco0 mpeaioKuil
B 1864 1. ppanmy3ckui
Meramnypr Ilvep Mapmen

[Tomy4aroT B KOHBEPTEpAX — CTAIBHBIX COCYIAX
rpymeBUAHON (POpMBI. beccemepoBCckui mporecc pazpadoTan
B 1855-1856 rr. anrnuiickuii uzooperarenb [ enpu beccemep,

TOMAacOBCKUM — B 1978 1. anmuiickui metaiurypr Cuonu Tomac



CTtanmu

-

KOHCTpYKIIMOHHBIE NHCcTpyMEHTAIBHBIE

CoenuaiabHble ¢ 0COOBIMHU CBOMCTBAMU

Kiaaccupurkanus crajen mo XuMU4YIECKOMY COCTaBY

YIIIepoaucThie CTaIU JlernpoBaHHBIC CTAJIN



Koncmpykuyuonnvie cmanu 00614n020 Kauecmea MapKUPyrOTCS
oykBamu u nudpamu, Harpumep: Ct3. bykBbl CT 0003HaYarOT
«CTaJIby», HA(MPHI YKa3bIBAIOT YCIOBHBINM HOMEP MapKH CTaJIH.

Koncmpykuyuonnvie kauecmeennvle cmajiu MapKUpPyrOTCS

nugppamuy,
YKa3bIBAIOIIUMU COJIEP>KaHUE YITIEPOJIa B COTHIX JIOJIAX MPOICHTA.
Hampumep «ctanp45» - crans, copepxkamasn 0,45% yrnepona

Hncmpymenmanvnole KauecmeeHHbvle U 6bICOKOKAYECHBEHHbBIE CIAU
MapKUpyIOTCs OyKBaMH U IU(PpaMH, YKa3bIBAIOIIUMU
COJIEpKaHuE YIIIepoJia B AECITHIX JA0JISIX MPOIIECHTA.
Hampumep, Y7 u Y7A. Y — yrnepoauctas cranb, 7/ — 0,7% yrmiepona,
A — BBICOKOKQYECTBEHHAsI CTaJIb.




Ctanmnu

Pexyine u usMepuTeIbHble HHCTPYMEHTHI

Ocp Barona

(‘i ¢

| -
7

Pennc

%l

.
‘
.
. l‘
»
. »
o
;
5
f
- -
- o \ o
- .
<3 ~——
-‘— —







CrieunanbHBIE C
0COOBIMU

C C o
CBOUCTBaMU

Hauano nmpou3BoACTBY JETUPOBAHHOM CTAJX B
Poccun moaoKuiI pycckuil Metaaypr AHOcoB. Emy
yJIAJ10Ch IIPOHUKHYTh B TAWHY Ky3HENOB [[peBHero BocTtoka — HanTu
CEKPET M3rOTOBJICHUS OyJIATHOM CTaJIM, Y30pUaToro CijiaBa ¢ HeoObIuau
BBICOKOM TBEPAOCTHIO M YIIPYTOCTHIO.

Tepmun «nezupoeanue» IPOU30UIEN OT HEMELIKOTO CIIOBA,
03HAYAIOIIETO «CILUIABIIATEY, 4 OHO, B CBOIO OYEPE/lb, OBIIO _
00pa30BaHoO OT JIgfud




IIpuMeHeHue JJerMpoOBAaHHBIX CTAJIEH

KapOCTOMKUE

Knanan nsurareins

' KOPPO3UOHHOCTOMKHE

[

: —-;\ —\

T

Py XUHA
TlogBonuas moaka
CROTACTRANMIA

1 ”Q H3HOCOCTOMKHE

f—op

TokapHbIl pe3en Kopmiea w




[IBeTHBIE METAJIIIBI

|00
[0 1

Penkue
(BoJb(ppam, MOIHUOACH,
CEJICH U JIp.)

Jlerkume
(aJFOMUHUWM, MarHum,
TUTaH U Jp.)

bnaroponeie
(30J10TO, MJIaTHHA,

cepeopo u ap.)

Tsoxénnie
(CBUHEI, MEb, LIUHK U AP.)

N3 OBCTHBIX MCTAJIJIOB B HUCTOM BHJC U B BUJIC CILJIABOB HIMPOKO

HCITIOJIb3YROTCSI aHmMHHHﬁ, MCIb, MaFHHﬁ, CBHUHCI, INHK, TUTAaH U IP.




lIBeTHBIE METALIBL. AJIFOMUHNHN

IIpuMeHeHne aJTIOMUHUSA XapakrepucTuka

B a5ieKTpoTEXHUYECEKON
IIPOMBIIIIEHHOCTH

'*}Qt,;-\ %\

HpOBo‘/:‘[.“7§ Kabenb rd

B XuMHUY€CKOU NTPOMBIIIIIEHHOCTH

SJICKTP OIIBI/II‘aICJII)

Jlerkuii MeTamn cepeOpucTo-0e0ro 1BeTa C
Temmneparypoi miasienus 660°C.
O06o3HauaeTcsa cuMBOJIOM Al.
OO6amaeT BLICOKOM JEKTPO- U
TETJIONPOBOTHOCTHIO,
KOPPO3UOHHON CTOMKOCTBIO.
[IInpoko UCTIONB3yeTCs Kak B YMCTOM BHUJIE,
TaK ¥ B BUJIC CIJIaBOB, KOTOPHIE OBIBAIOT:
JiumeniHole — NS TIOTyYCHHS JTUTHIX
3aroTOBOK U
oepopmupyemuie — 0OpadbaTbIBaCMbIC
JaBJICHUEM (MPOKATKOM, KOBKOW U T.JI.).
HanbonbIiniee mpuMeHeHNE 13 JIUTEHHBIX
CIUTABOB MOJTYYHII
cuiymuH (CIUIaB aTIOMUHUS C KPEMHUEM),
a u3 1e)OpPMUPYEMBIX —
owpanomun ( CIjIaB alFOMUHUS C MEBIO,
MarHueM M MapraHIieM)




MeTamisl ¥ CIDIaBbI

128 rollaHEENE CHO,

TepMUuH «IOpaTFOMUHUNY
(IropalifoMUH, IH0pab)
00pa3oBaH U3 Ha3BaHUS
HEMELIKOTO ropoja JlropeH, rae
BIIEPBBIC HAYaJIX IIPOU3BOIUTH
3TOT CILIAB, U CJIOBA
«ATTIOMUAHHUI).




LiBeTHBIE MeTaLIBL. Menb

IIpuMeHeHue Meau XapakrepucTuka
IIDOMBILIJICHHOCTHU

P030B0O-KpacHbIN METAILI C

Karymka TEMIIEPATyPOU TUJIABIICHUSA

,’ - ”TfeKTpOf\/[aFHI/IT“I/{‘aH & L, ﬁir : S 1 08 3() C .
=4 T sl

Towrabons % O6nagaeT BBICOKOM 3JIEKTPO -
seKTpoApeH i 1 TeIUIOIPOBOAHOCTHIO,
MJIACTHIHOCTBIO
KOPPO3UOHHOW CTOUKOCTBIO.
Oxoio 30% menu nner Ha
MOTyYCHUE Pa3TNIHBIX
CILJIABOB, IIHPOKO
‘”"‘ ’_f‘j_ == IPUMEHSIEMEIX B TEXHUKE.

- Koxyxo- ) - {JJ« —
U tpy6Guarsrit JI_I

TEII00OMEHHHUK JIByXTpyOUaThIii Tennoo6MeHHm<




LIBeTHBIE METAJLIBI

Buabl MeIHBIX CILIABOB

I

JIaTyHb (CIj1aB Meau ¢ IMHKOM)

OOmnamaeT BCEMH

MTOJIOKUTEIbHBIMA CBOMCTBAMU
Meau (BBICOKOM DJIEKTPO- U
TEIIONPOBOIHOCTHIO,
KOPPO3UOHHOM CTOMKOCTBIO,
IIJIACTUYHOCTBIO U JIp.), Oosiee
BBICOKOW IIPOYHOCTHIO. JIeTKO
00padaThIBAIOTCS PE3aHUEM,
MMEET XOPOIINE JINTEUHBIE
CBOMCTBA, JCIICBIIC MECIHU

bpon3a (cruiaB Meau ¢ APyruMu
3JIEMEHTaAMM, KPpOMe IIMHKA)

MMEI0T XOpOoIIne JIMTEUHBIE
CBOMCTBA,
BBICOKYIO IPOYHOCTD H
TBEPIOCTH, KOPPO3ZUOHHYIO
CTOMKOCTb U
XOpOII0 00padaThIBaeTCS
pE3aHUEM.




LIBeTHBIE METAILIIBI.

IIpumeneHue JaTyHu IIpuMeHeHHe OPOH3bI
B MammHo- ¥ Cy10CTpOCHUN OTBETCTBEHHEBIC ACTaIX MAIIUMH

J I \ [ajixa

3 2 E— _‘.
: Brynka

THJIb3a BTYJIKa

[IlecTepus

MoHeTa

IIposoioxa,
JIUCT

Kpan

MMCCTCPHA




