Jexmus 1
MarepuagnoBegenue. Oco0eHHOCTH ATOMHO-KPHCTAJLIHYECKOT0 CTPOEHHSI METAJLJIOB.

1 . MGTaJ'IJ'II)I, 0COOEHHOCTHU ATOMHO-KPUCTAININYCCKOI'0 CTPOCHUA

2. Iousarue 06 H30TPOINK M aHU3OTPOIIUH

3. Annorponus MM HOIMMOPQHBIE IPEBPAIICHUSL.

4. MaruuTtHble OpeBpaLICHUsS

Mamepuanosedenue - 3T0 HayKa O B3aHMMOCBSI3U 3JICKTPOHHOI'O CTPOEHHUS, CTPYKTYPbl MaTepHalIOB C HX
COCTaBOM, (M3MYECKUMH, XUMUIECKUMH, TEXHOJIOTHIECKIUMH U IKCILTYaTallMOHHBIMHI CBOHCTBAMH.

Co3ngaHue Hay4HBIX OCHOB METAJJIOBEACHHUS IO mpaBy mpuHamiexkuT. UYepHoBy K., KoTOphIif ycTaHOBHIT
KpPUTHYECKHE TeMIepaTypsl (ha30BbIX IPEBPAICHUI B CTANISX U UX CBS3b C KOJIMYECTBOM YIJIEPOAA B CTASIX. DTUM
OBUTH 3aJI0KCHBI OCHOBBI JUIA BaKHEHINEH B METAJUIOBEACHHM AWArpaMMbl COCTOSHHS JKENE30yTJIEPOIUCTBIX
CILIaBOB.

OTKpBITHEM aJUTOTPONINYECKUX IPEBpaIleHni B cTanu, YepHOB 310k pyHIaMEHT TepMHYIECKOH 00paboTKu
cramu. KpuTrdeckue TOUYKM B CTajM, MO3BOJMIM PAMOHATIBHO BHIOMpATh TEMIEPATypy €€ 3aKalIKh, OTITyCKa U
TUIACTUYECKOH Jle)OpMalii B IPOU3BOICTBEHHBIX YCIIOBHSIX.

B cBoux paborax 1Mo KpUCTAIM3AIMH CTaM, U CTPOCHHIO CIMTKA UEpHOB M3JI0KWIJI OCHOBHBIC MOJOXKEHHS
TEOPHUH JIUThS, HE YTPATUBIIHNE CBOET0 HAYYHOTO U MPAKTHUECKOTO 3HAYEHHUS B HACTOSAIIEE BPEMSI.

Benuxuit pycckuit metanypr AnocoB I1.I1. BrepBble MPHUMEHMI MHUKPOCKON JUIS MCCIEJOBAHUS CTPYKTYpPHI
MeTaiioB. EMy mprHaUIeKNT IIPUOPHUTET B CO3AaHUM JIETUPOBAHHBIX cTalei. Pa3paboran TeopHio M TEXHOIOTHIO
M3TOTOBJICHHUSA KJIIMHKOB M3 OynaTHOH cramm. V3 ero paboT cTajo SCHO, YTO TaK HA3bIBAeMbIH OyIaTHBIA y30p Ha
MIOBEPXHOCTH CTAJIH, HETOCPEICTBEHHO 3aBUCUT OT €€ BHYTPEHHEHN CTPYKTYPBI.

B 1873-1876 r.r ['mb6c M37I0XWUI OCHOBHBIC 3aKOHBI (pa30BOTO PABHOBECHS W, B YaCTHOCTH, MpaBwiio (a3,
OCHOBBIBAsICh Ha 3aKOHAaX TEPMOJMHAMHUKH. JJIsl peleHnst NpakTHYeCKUX 3a/1a4 3HaHue (a3oBOro paBHOBECHsI B TOM
WJIN MHOW CHCTeMe HEOOX0ANMO, HO HE JOCTATOYHO JUISl ONPE/ICICHHS COCTaBa U OTHOCHTENILHOTO KONn4ecTBa (as.
O0s3aTeNbHO 3HaTh CTPYKTYPY CIUIABOB, TO €CTh aTOMHOE CTpoeHHe (a3, COCTaBISIOIIUX CIUIaB, a TaKKe
pacmpezeneHue, pazmep 4 GopMy KpUCTaIOB Kax0il (asbl.

OmnpeneneHrne aTOMHOTO CTPOeHHS (a3 CTaJ0 BO3ZMOKHBIM 1ocie oTKpeITHs Jlays (1912 r), mokasasmiero, 9To
aTOMBI B KPHCTAIUIE PETYIAPHO 3aMOIHAIOT IPOCTPAHCTBO, 00pa3ysl MPOCTPAHCTBEHHYIO TU(PPAKIIMOHHYIO PEILIETKY,
U YTO PEHTI'€HOBCKHUE T4l MMEIOT BOJHOBYIO Npupoy. Judpakuns peHTreHOBCKUX JIydel Ha Takoi pemeTke 1aeT
BO3MOYKHOCTb HCCIIEA0BATh CTPOCHHUE KPUCTAIIIOB.

B mocnennee Bpems UIsl CTPYKTYPHOTO aHalW3a, KPOME PEHTIEHOBCKUX JIydel, MCHOJIb3YIOT IEKTPOHBI U
HeWTpoHBL. COOTBETCTBYIOIIME METOMBI HCCIEAOBAHUS HA3bIBAIOTCS O3JIEKTpoHOTpaduell M HeWTpoHorpaduei.
DNEeKTpOHHAs ONTHKA IO3BOJIMJIA YCOBEPIIEHCTBOBAaTh MHKPOCKONHIO. B HacTosmiee Bpems Ha 3IEKTPOHHBIX
MUKPOCKOTIaX MOJE3HOe MaKCUMallbHOE yBelIrnueHue goseaeHo g0 100000 pas.

B mATupecaTeIx rofax, KOraa Havajaoch UCCIEAOBAHUE MPUPOIBI CBOMCTB METAIMIECKUX MaTEPHAIOB, ObLIO
MIOKa3aHo, YTO OOJBIIMHCTBO Han0OJIee BaKHBIX CBOICTB, B TOM YHCIIE CONIPOTUBIICHHE IUIACTHYECKOH JeopMannu
U Ppa3pylICHUIO B Pa3IMYHBIX YCIOBHUSX HArpyXXeHHs, 3aBUCHT OT OCOOEHHOCTEH TOHKOTO KPHCTATMYECKO
CTPOEHHA. DTOT BBIBOJ CIIOCOOCTBOBAI NMPHUBICYCHUIO (QU3MUYECKUX TEOPHUH O CTPOCHHH PEAIbHBIX METAIIOB IS
OOBSCHEHUS! MHOTHX HENOHSTHBIX SIBJIEHHMH W JUIS KOHCTPYWPOBAHHUS CIUIABOB C 3a/JlaHHBIMH MEXaHHMYECKHMH
cBolicTBamu. bnaromapst TeopuM IUCIOKalMH, yOajJoCch MONYYHTh JOCTOBEPHBIC CBEACHHs 00 H3MEHCHHUSX B
MeTaIax [Py UX IUIACTUYECKON eopMalivu.

OcCOOeHHO MHTEHCHBHO pa3BUBAeTCSd METAJUIOBEJCHHE B IOCIEIHUE JECATUIETUS. OTO OOBSICHAETCA
MOTPEOHOCTHIO B HOBBIX MaTepHaax Ul NCCIEA0BAHUS KOCMOCA, Pa3BUTHS SIEKTPOHUKH, aTOMHON HEPTeTHKH.

OCHOBHBIMH HAIIPaBICHUSIMH B Pa3BUTHH METAJUIOBEACHHS SIBISETCS pa3pabOTKa CIOCOOOB MPOU3BOJCTBA
YHCTBIX M CBEPXYMCTBIX METAJJIOB, CBOICTBA KOTOPBIX CHJIBHO OTJIUYAIOTCS OT CBOWCTB METAIJIOB TEXHUYECKOU
YHUCTOTHI, C KOTOPBIMH TIPEUMYILECTBEHHO paboratoT. ['eHepanbHOW 3amadeldl MaTepHUAIOBEACHUS SIBISICTCS
CO3/1aHHE MaTepUaJIOB C 3apaHee PacCUMTaHbIMU CBOWCTBAMM NPUMEHUTEIHHO K 3aJJaHHBIM NapaMeTpaM U YCIIOBHSIM
pabotsl. Bonblioe BHUMaHKME ynenseTcss M3yYEeHHIO METAIIOB B 3KCTPEMAJbHBIX YCIOBUSAX (HHU3KHE M BBICOKHE
TeMIepaTyphl U JaBICHHE).

Jlo HacrosIero BpeMEeHH OCHOBHON MaTepHanbHOM 0a30if MAaIIMHOCTPOEHHS CIYKUT YepHas METaJlIyprus,
MIPOM3BOAAIIAS CTATH M YYTYHBL. OTH MaTepualbl UMEIOT MHOTO MOJOXKHUTENBHBIX KaueCTB U B TEPBYIO OYEpElb
o0ecreunBaroT BBICOKYI0 KOHCTPYKIIMOHHYIO IIPOYHOCTD JeTaneil MamuH. OIHAKO 3TH KJIaCCHYECKHE MaTepHalbl
UMEIOT TaKue HEJOCTaTKW Kak OoJblIas IUIOTHOCTh, HHM3Kas KOPPO3MOHHas CTOHKOCTh. IloTepm oT Kopposnu
cocTaBisiioT 20% T0oI0BOrO MPOM3BOACTBA CTAlM U 4yryHa. [103TOMY, 10 JaHHBIM HAYYHBIX HCCIICIOBAHHM, depe3
20...40 ner Bce pa3BUTHIE CTPaHBI MEPECTPOSITCS HA MACCOBOE HCIIOJIb30BaHHE METAJUIMUECKHUX CILIaBOB Ha Oase
TUTaHa, MarHusl, aTFOMUHHS. DTHU JIETKUE U IPOYHBIE CIIJIaBbI MTO3BOJISIOT B 2-3pa3a 00JIErYuTh CTaHKK U MAIIUHEL, B
10 pa3 yMEHBIINTH PacXObl HA PEMOHT.


http://www.ispu.ru/library/lessons/tretjakova/1.html#_Toc56998547
http://www.ispu.ru/library/lessons/tretjakova/1.html#_Toc56998550
http://www.ispu.ru/library/lessons/tretjakova/1.html#_Toc56998549
http://www.ispu.ru/library/lessons/tretjakova/1.html#_Toc56998548

[To nanubM MHCTUTYTA UMeHH baiikoBa A.H. B Haleil ctpaHe ecTh Bce yciaoBust yToObl B Teuenuu 10...15 ger
MAaIIMHOCTPOGHUE MOIJIO NEPEUTH Ha BBIITYCK AIFOMHUHUEBO-TUTAHOBOMW IOJIBIIKHOI TEXHUKHU, KOTOPAsl OTJIMYAETCS
JIETKOCTBIO, KOPPO3HOHHOM CTOWKOCTBIO M OOJIBIINM OE3pEMOHTHEIM PECYPCOM.

BaxHoe 3HauYeHHE HMeEET YCTpaHEHHE OTCTaBaHMs Hamledl CTpaHbl B OOJIaCTH HCIIOJIBb30BAHUS HOBBIX
MaTepualioB B3aMEH TPAJUIHOHHBIX (METAJUIMYECKHX) — IUIACTMAcC, KEPaMHUKH, MaTEepUalioB ITOPOIIKOBOM
METaJUTyprii, OCOOCHHO KOMITO3HIMOHHBIX MaTepHANOB, YTO SKOHOMHUT JS(PUIMTHBIC METAJUIbI, CHIKACT 3aTPAThI
SHEPTHH Ha MPOU3BOJICTBO MAaTEPUAIIOB, YMEHBIIAET MAacCy U3/IENHUi.

Pacueramu ycTaHOBIIEHO, YTO 3aMEHA Psifia METATIMYECKUX JIeTalei JIETKOBOrO aBTOMOOMJISI Ha YTIIICTUIACTHKH
W3 SIOKCHIHOM CMOJIbI, apMUPOBAHHOW YIJIEPOIHBIMH BOJIOKHAMH, ITO3BOJIUT YMEHBIINTh Maccy MauiuHbl Ha 40%;
OHa CTaHeT 0oJiee IIPOYHOIT; YMEHBIIUTCSA PACXOJl TOIUINBA, PE3KO BO3PACTET CTOMKOCTH IPOTHB KOPPO3HH.

MeTaJ’lJ’ll)l, 0CO0EHHOCTH ATOMHO-KPUCTAINIUIECCKOI0 CTPOCHUSA

B orpoMHOM psAy MaTepHaioB, ¢ HE3AMAMATHBIX BPEMEH U3BECTHBIX YEIOBEKY M HIMPOKO HCIIONIB3yEMBIX UM B
CBOEH XHU3HU U AEATEIBHOCTH, METAJUIBI BCETAA 3aHUMAIIK 0c000€ MECTO.

[MonTBepknenne 3TOMy: W B Ha3BaHMAX dMOX (30J0TOH, cepeOpsHBINA, OpPOH30BBII, JKENE3HBIH Beka), Ha
KOTOpBIE TPEKH AEITHINM HCTOPHIO YEIIOBEYECTBA: U B APXEOJOIMUECKHX HAXOJIKaX METAUIMYECKHX W3AEIHI
(KOBaHbIE MEJHBIE YKpAIICHHUsI, CEIbCKOX035CTBEHHBIE OPY/Us); U B IIOBCEMECTHOM HCIIOJIb30BaHHU METAJUIOB U
CIUIaBOB B COBPEMEHHOH TEXHUKE.

prmHa 3TOr0 - B OCOOBIX CBOMCTBaxX MCTAJJIOB, BBITOAHO OTIMYAIOMIMX HUX OT APYTUX MaTcpuajioB H
JCJIA0IUX BO MHOIUX ClIy4dasdX HE3aMCHUMBIMU.

Memannvl — OOWH U3 KITACCOB KOHCTPYKIIMOHHBIX MaTEPHANIOB, XapaKTEePHU3YIOMIMNCS OIpeneN HHBIM HabopoM
CBOWCTB:

e  «MeTauMyecKui Oreck» (Xopomast oTpaxkaTelbHasi ClIOCOOHOCTB);

® IIJACTUYHOCTE;

° BbICOKaAs TEIIJIOIIPOBOAHOCTD,

®  BBICOKAs DIIEKTPONPOBOAHOCTb.

JlanHble cBoiicTBa 00YCIIOBJIEHBI OCOOCHHOCTSIMU CTpOEHHs MeTasioB. COINIaCHO TEOPHU METAIIMYECKOro
COCTOSIHHSI, METaJUl NPEJICTAaBIAET COOOW BEIIECTBO, COCTOSIIEE W3 MOJOKHUTENBHBIX SIEp, BOKPYI KOTOPBIX IO
opOuTaIsIM BpallaloTcs 1eKTpoHbl. Ha mocnenHeM ypoBHE YHCIIO 3JIE€KTPOHOB HEBENUKO M OHM CIIa00 CBSA3aHBI C
SIIPOM. DTH IEKTPOHBI HUMEIOT BO3MOKHOCTh IIEpEeMENIaThCsl 0 BceMy 00b "My MeTajua, T.e. IPUHAIeKATh L0
COBOKYITHOCTH aTOMOB.

Takum 00pa3oM, MIACTUYHOCTb, TEIUIONPOBOAHOCTh M 3NEKTPONPOBOAHOCTh OOECIICUUBAIOTCS HATMYHEM
«3IIEKTPOHHOTO Ta3ay.

Bce mMerauiel, 3aTBepAEBAONINE B HOPMAIBHBIX YCIOBHSIX, IPEACTABISAIOT cOO0ON KPUCTAITMYECKHE BEIECTBa,
TO €CTh YKJIaJIKa aTOMOB B HUX XapaKTepPU3yeTCsl ONpeAen HHbIM HOPSIAKOM — MEPHOAUYHOCTHIO, KK 110 Pa3IUYHBIM
HaTpaBIECHUSM, TaK U MO PA3IUYHBIM IIOCKOCTSM. OTOT HOPSIOK OMNPENENSeTCsl MOHATUEM KPUCMANTUYECKAs.
peus ' mKa.

Jpyrumu cioBamMH, KpUCTaNIMYECKas peELIeTKa 3TO BooOpaskaemasl NMPOCTPAaHCTBEHHAs pelleTka, B y3Jax
KOTOPOH pacIioyararoTcsi 4aCTHIEI, 00pa3yIolie TBEPAOE TETIO.

Onemenmapnasn suetika — 3NEMEHT 00b'Ma W3 MHHHMMAIBHOTO 4YHCIIA aTOMOB, MHOTOKPATHBIM II€PEHOCOM
KOTOPOTO B IPOCTPAHCTBE MOYKHO IOCTPOUTH BECH KPHCTAILIL.

OnemeHTapHas s4YeWKa XapaKTepu3yeT OCOOCHHOCTH CTpoeHHst Kpuctamia. OCHOBHBIMH IapaMeTpamu
KpHUCTaJJIa SIBJISIOTCS:

~ pa3Mepsl p'Oep 3JIEMEHTapHOI sUeHKH. a, b, ¢ — MEpHOABI penl TKH — PAacCTOSHUS MEXIY LEHTPaMH
OmKalIMX aTOMOB. B 0JIHOM HarpaBiieHHH BBIAEPIKUBAIOTCS CTPOTO ONpPees HHBIMH.

AZ « yrmel Mexay ocamu ( s 8.7 ).

-~ koopauHaronHoe uncio (K) ykaseiBaer Ha
YHCIIO aTOMOB, PpACIHOJOXEHHBIX Ha Ommkaifmem

B 1\0‘ OJIMHAKOBOM PAcCTOSIHUH OT JII00OT0 aToMa B pelIeTKe.
¥ . 06a3nuc pemeTrkd KOJIMYECTBO AaTOMOB,
/ s MPUXOMAIIMXCS HAa OHY DSJIEMEHTapHYIO SYCHKY
T pemeTKky.
""" . S > . IUIOTHOCTb ~ yNaKOBKM  aTOMOB B
R v KPUCTAIJIMUECKOH  pemieTke — 00BbeM, 3aHATHIN
ry ~—— 4 aToMaMH, KOTOpBIE YCIOBHO pPaccMaTpUBAIOTCA Kak
c / JKECTKHE Iappl. Ee ompenensioT Kak OTHOLICHHUE
h J e

» b ' SNMeMeHTapHas STeiika



o0BeMa, 3aHATOrO aToMaMy K 00beMy SHelKku (U1 0OBEeMHO-IIEHTPUPOBAHHOM KyOmueckor pemietku — 0,68, mis
IpaHeLeHTPUPOBAHHOI KyOnueckoi pemerku — 0,74)

Puc.1.1. Cxema KpHCTAIUIMIECKOM pEIIETKH

Knaccudukarnms Bo3MOXXHBIX BHIOB KPUCTAUIMYECKHUX PEIIETOK Oblia mpoBeneHa (paHiy3ckuM ydeHbM O.
Bpage, cOOTBETCTBEHHO OHM IOJIYYMIH Ha3BaHUE «peleTku bpasey». Beero mist kpucTaqIn4eckux Tell CYIECTBYET
YeTBIPHA/ILATh BUJIOB PELIETOK, Pa30UTHIX HA YETHIPE THIIA;

~ TIPUMHUTHUBHBIN — Y3IIBI PEUIETKH COBMAAAIOT C BEPIIMHAMHE JIEMEHTAPHBIX SUYEEK;
~ 0a30LCHTPUPOBAHHBII — ATOMBI 3aHUMAIOT BEPLIMHBI SUEEK U JIBA MECTa B IIPOTHUBOIOJIOKHBIX I'PAHSIX;

a . 00BEMHO-
LIEHTPUPOBAHHBIN -
aTOMBI 3aHUMAIOT

BEpIIUHBI S4YEEK U €€
LEHTD;

IPaHELEHTPUPOBAHHBIN
— aroMbl  3aHHMMAIOT
BEpIIMHBI  SIYEHKH U
LEHTPBl  BCEX  WIECTH
rpaHei

Puc. 1.2. OcHoBHBIE
a) B E) TUTBI KPUCTAIUTHYCCKIX
penieTox: a — 06beMHO-

IIEHTPUPOBaHHAsA KyOnieckasi; 60— rpaHelleHTpUpoBaHHAs KyOu4yeckas; B — rekcaroHajabHasl INIOTHOYITaKOBaHHAS

OCHOBHBIMH THITAMH KPHCTAIUINYECKUX PEII TOK SBIIIOTCS:
1. O6wemHO - nienTpupoBaHHas kyoudeckas (OLIK) (cm. puc.1.2a), aToMBl pacrionaratoTcst B BepInHax Kyoa

u B ero nerarpe (V, W, Ti, Fé'“ )
2. T'panenenrpupoBanHas kyomueckas (I'LIK) (cm. puc. 1.20), aToMBI paccrionaratrotcsi B BepiiuHax Kyba u
0 HEHTPY KyX10M u3 6 rpaneii (Ag, Au, 7 £)

3. FeKC&FOHaﬂBHaﬂ, B OCHOBAaHUH KOTOpOfI JIC)KUT MICCTUYTOJIbHUK!

O MpocTasi — aTOMBI PacrojaralTcs B BEPIIMHAX SYEHKU M MO LEHTPY 2 OCHOBaHUM (yriaepona B
Bujie rpadura);
o wrotHoynakoBaHHast (I'TIY) — umeercst 3 TOMOTHUTENBHBIX aTOMa B CpEIHEH TIOCKOCTH (IIMHK).

IonsTHE 00 M30TPONIMM U AHU3OTPONUM

CaoiicTBa Tena 3aBUCAT OT MPHUPOJBI ATOMOB, U3 KOTOPBIX OHO COCTOUT, U OT CHJIBI B3aMMOJAEHCTBUS MEXIY
TUMHU aroMaMu. CHJIBI B3aMMOJEHCTBHS MEXAYy aTOMaMH B 3HAUUTEIBHON CTENICHU ONPEACTISIOTCS PACCTOSHISIMU
MEXAy HUMHU. B aMOpdHBIX Tenax ¢ XaOTHYECKHM PAaCIOIOXEHHEM aTOMOB B MPOCTPAHCTBE PACCTOSHUS MEXKIY
aTOMaMH B Pa3IMYHBIX HAINPABICHHUAX PaBHBI, CIEOBATEIbHO, CBOMCTBA OyIyT OJMHAKOBBIE, TO €CTh aMOp(HBIE
TeJa U30MpPOnHbl

B kpucramnmmyeckux Tegax aTroMbl IPABIIIBHO pAacloNIaralOTCsl B MPOCTPAHCTBE, MPHUYEM IO Pa3HBIM
HalpaBJIeHUSM PACCTOSIHUS MEXIy aTOMaMH HEOIMHAKOBBI, YTO MIPEAONPEEIseT CYIIeCTBEHHbIE PA3INIHs B CHIIaX
B3aUMOJICHICTBUA MEXJTy HHUMH M, B KOHEUHOM pe3yJbTaTe, pa3Hble CBOWCTBA. 3aBHCHUMOCTb CBOWMCTB OT
HAalpaBJICHUs HA3bIBACTCS AHUZ0MPONUeEl

UroObl TMOHATH SBJICHHE AaHU3O0TPOIHUH HEOOXOAWMO BBIICIUTh KpPUCTAJUIOTpa(UUecKue IUIOCKOCTH H
KpHcTajulorpaguyecKue HarpapieHUs! B KPUCTAJLIE.

ITnockocTe, mpoxonsmiast 4Yepe3 Y3l KPUCTAIMYECKOW PEIIETKH, Ha3BIBACTCS KPUCMALIO0SPAPUUECKOl
NIIOCKOCMbIO.

[Ipsmast, mpoxoasimas dYepe3 y3iIbl KPHCTAUIMYECKOH pPEUIETKH, Ha3bIBACTCS KPUCHALIOZPADUUECKUM
HanpagieHuem.

Jns oOo3HaueHHWs  KpUCTAIOrpaduuecKux
[rd] , TUIOCKOCTEH W HAallpaBJIEHUH IMOJB3YIOTCS UHOeKCamu
=

- Munnepa. YtoOsI YCTaHOBHUTb HHICKCEI Munnepa,
/ DJIEMEHTApPHYIO SYEHKY BIIMCBIBAIOT B
a ,f MIPOCTPAaHCTBEHHYIO CHCTEMY KoopauHar (ocu X,Y, Z
~ —  KpuCTaUIOTpauyecKhue OCH). 3a  COUHHUILY
“ M3MEPEHUS TPUHUMAETCS TIEPUOJ] PELIETKH.
7k |
[




Puc.1.3. Ilpumepbl 0003HaUEHHsT KpUCTAIIIOrpadUUECKX IJIOCKOCTEH (2) U KprcTaJuiorpaduueckux
HampasieHui (0)

s onpeneneHust HHAEKCOB KPUCTALIOrpaguIeckol KpucTauiorpaguieckon IOCKOCTH HE00X0ANMO:
~  YCTAQHOBHUTH KOOPAMHATHI TOYEK IIEPECEUCHHUS IUIOCKOCTH C OCSIMH KOOPIMHAT B €AMHMIAX IepHoIa
peIeTKy;

~ B3ATh OOpATHBIC 3HAYCHUS 3TUX BEINYMH;
~ TIPUBECTH UX K HAUMEHBIIIEMY [EJIOMY KPaTHOMY, KaXJIOMY U3 MOJYYSHHBIX YUCEI.

[lonyyeHHbIC 3HAYEHHS] MPOCTHIX LENBIX YHCE], HE HMEIOLIHE OOIIEro MHOMHTES, SIBJISIOTCS HHACKCAMHU
Muiepa 11 IDIOCKOCTH, YKAa3bIBAIOTCSA B KPYTIBIX ckoOkax. [IpmMepsl o0o3HaueHHs KpHCTaLIOrpaduIecKux
IUTOCKOCTEH Ha puc. 1.3 a.

Hpyrumu cinoBaMu, MHIEKC MO OCH MOKa3bIBA€T HA CKOJBKO YAcTEeW IUIOCKOCTb JEIUT OCEBYIO €IWHHUIY IO
nIaHHOM ocu. [TmockocTw, mapamiensHbie 0cH, UMeIOT 1o Helt mHaekc 0 (110)

OpueHTtaliuss TpsIMOM  ONpeJAeNsieTcsl KOOpAWHATaMU JBYX Touek. Jlig omnpeneneHuss UWHAEKCOB
KpUCTaLIorpa)iuecKoro HarpaBJIeHUs HEOOXOMMO:

+ OJIHY TOUYKY HamlpaBJieHUs] COBMECTUTH C HAYaIOM KOOPJMHAT;
~ YCTaHOBHUTb KOOPAWHATHI JIFOOOH Ipyroi TOUKH, JeKaIield Ha MpsIMO#, B SIUHHUIIAX MEPUOIa PEIICTKU
~ TIPUBECTH OTHOIIEHUE STHX KOOPIMHAT K OTHOUICHUIO TPEX HANMEHBIINX [ETBDK YHCEIL.

Wupexcol kpucTamuiorpadnIeckux HallpaBICHUH YKa3BbIBAIOTCS B KBaIpaTHBIX CKOOKax [111]

B xyOudeckoii pemeTke HHAEKCH HANpaBJIeHUs, IepreHuKysipHoro miockocty (hkl) mMeroT Texe MHAEKCH
[hkl].

AJUI0TpONUS WIH NMOJTUMOP(HBIe NpeBpalleHns.

CrnocoOHOCTh HEKOTOPBIX METAJUIOB CYILIECTBOBATh B Pa3IMYHBIX KPUCTAUTMUECKUX (popMax B 3aBUCHMOCTH OT
BHEIITHMX yCJIOBHUH (JIaBJICHNE, TEMIIEpATypa) Ha3bIBACTCSA A/LIOMPOnUEti Ul NOAUMOPHUIMOM.

Kaxplit Bua pereTky mpeacTaBisieT cCo00H amiomponuyeckoe 8udousmererue Ui MoOupuKayuio.

[Tpumepom amIOTPOITMYECKOTro BUIOM3MEHECHHUS B 3aBUCHMOCTH OT TeMIIepaTypsl sBisiercs xkene3o (Fe).

Fe: £ 911" C'-OLIK - Fe, ;
911 < ¢ <1392° ¢ —TIK - &¢,;
1392 < = 1539"( - OLIK - #2;; (BbicokoTemneparyproe £2,, )

[IpeBpammenne ogHONH MOIU(HKAINK B APYTYIO MPOTEKAET IPH MOCTOSHHONW TEMIIEPAaType M COIMPOBOKAACTCS
TEIIOBBIM 3¢ ¢exToM. BunonsmeHenus anemMeHTa ob6o3HadaeTcss OykBaMu Ipedeckoro aindaBuTa B BUIE MHICKCA Y
OCHOBHOT'O 0003HAYECHUS METaJIA.

[Tpumepom anIoTPOITUUECKOT0 BUAOM3MEHEHUS, 00YCIIOBICHHOTO U3MEHEHHEM JIaBJICHHUS, SIBJISIETCS YTIIEPOI:
IIPY HU3KUX JaBJIEHUSIX 00pa3yercs rpadut, a IpH BHICOKUX — anMas.

Hcnonp3ya siBieHne noauMophu3Ma, MOKHO YIPOUHSATh U Pa3ylpOYHATH CIUIABBI IIPU ITOMOIIN TEPMUYECKOI
00paboTKH.

MaruuTHbIe NpeBpalleHust

HeKOTOpBIC METaJlJIbl HAMarHu4uBarOTCA 1104 I[GflCTBHeM MarguTHoro mois. Ilocie yYAaJleHud MarHuTHOI'O
I0JI1 OHH O6J'Iajla}OT OCTAaTOYHBIM MarHeTU3MOM. OTO SBJICHUC BIICPBLIC 06Hapy>I<eHo Ha JKCJIC3€ U MOJIYy4UJIO
Ha3BaHUC (beppOMarHeTmMa. K @eppOMaFHeTI/IKaM OTHOCATCA KECJIEC30, KO6aJ'ILT, HUKEJIb U HEKOTOPBLIC APYrue
MCTaJLJIbI.

Ipu HarpeBe deppoMarHUTHBIE CBOMCTBA METaJlIa YMEHBIIAIOTCA IOCTENIEHHO: BHaYale ci1abo, 3aTeM pe3Ko, U
. . a0 o
npu ompeen HHOM TemmepaType (Touka Kiopu) mcuesaror (Touka Kiopu ams xkemesa — /763 (). Beime sToit

TeMIepaTypbl METaJUThl CTAHOBATCS TapaMarHeTHKaMu. MarHUTHBIC MpPEBpAlIeHUS HE CBS3aHBI ¢ U3MEHEHHUEM
KPUCTAUTMYECKOW  PEHMIETKH WIM MHKPOCTPYKTYPBI, OHH OOYCJIOBJIEHB H3MEHEHHSMH B  XapakrTepe
MEKIJIEKTPOHHOTO B3aUMOJICHCTBUSL.
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