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U3MEHEHHE MEXAHHYECKOH NMPOYHOCTH M3 EJHH
U3 IrJIMH B CBI3U CO CTPYKTYPHBIMH U3MEHEHHWAMU
TMIUMHUCTbIX MUHEPAJIOB NPU OB)XUIE

I1. T. YCOB, 3. A. TYBEP

(Mpeacrtapiena HayUHbIM CEMHHApPOM Ka(eApbl TEXHOJIOTHH CHAMKATOB)

Mexannveckyio TIPOYHOCTb H3JENHH H3 TJIMH NpH 00XKHIe CBASBIBAIOT
B OCHOBHOM C SIBJEHHEM IJ1aBJeHUS U OODBACHAIOT LEeMEHTHPOBAHHEM CTPYK-
TYpBl 3aTBepJeBUIMM paciiaBoM. YlcciaeqoBaHueM MOBe/lenHs CYIIMHKOB NIpH
063KHre YCTAHOBJIEHO, YTO B CJOZKEHHH MPOYHOH CTPYKTYDLI SIBJICHHSI NJaB-
JeHHs He ABJSIOTCS TJAaBHBIMH, ipefcTaBJsfis co00il KOHedHylo cTyleHb [0-
BOJIbHO CJIOJKHOTO Ipoiiecca 06pa3oBaHHA NPOUYHOCTH. Cjaraercs Ke npou-
HOCTb Ha GoJee pamdeill cTaguM npu Gojdee HU3KUX TeMnepartypaX. Cnocod-
HOCTb TVIMH ¢J1araTh NMPOUYHYIO CTPYKTYPY H3ACJHHH HPH CYHIKE H OOXKHIe NpH
HH3KHX TeMIeparypax fBJseTcd HHAHBHAYaJbHBIM CBOHCTBOM H Ha3BaHa
HaMH peakKUHOHHON CHOCOGHOCTBIO TAMH. HJA KOIHYeCTBEHHOH OHEIKH 3T0-
TO CBOHCTBA TNPUHAT 10Kas3aTe/ib — MeXaHudyecKas MpOYHOCTb H3meanii
ocae obGxkura npu TeMmneparype 800° T. e. HuiKe TeMIepaTypbl NOSBACHU
fIepBUYHOTO pacnJjasa.

Hcenenosauusa 1o H3y4eHWI0 H3MEHeHHS MeXaHHUeCKOH NPOYHOCTH H3-
Jequil B CBSI3H CO CTPYKTYPHBIMH H3MEHEHHSAMH [VIHHHCTLIX MHHEPAJOB MpH
06zKHre AOJKHB OBIIH JaTh HEKOTOPHIC CBEJEHHSH, NO3BOJAIOUIHE BhISIBUTD,
KaKOBa COOTHOCHTE/bHAsT POJb CTPYKTYPBI KM PEaKUHOHHOH crnocoOHOCTH
B [JIHHAX Pa3sHOrO0 MHHEPAaJOTHYEeCKOTO €OCTaBa,

M38eCTHO, UTO ChHIpbe pa3HOr0 MMHEPaJIOTHYeCKOro cocTaBa Ipereprie-
BaeT CTPYKTypHble H3MeHeHUs B PA3JHUYHOH CTeNeHH MNPH DPasAHYHBIX TeM-
neparypax. Cnexgyer nojgarath, YT0 H 3aKOHOMEPHOCTb HapacTaHWs MeXaHU-
YeCKOH MPOYHOCTH AOMKHA Obla 6bl OBITb PA3JIHYHON y TJIHH Pa3HOTO MU-
HepaJIoTHYecKOro COCTaBa, HAaXOASCh, BEPOATHO, B KAaKOI-TO 3aBUCHMOCTH OT
CTPYKTYpPbl IMIHHOOOpA3yIOIero MHHepaJja. B cBA3M c 3THM 06beKTaMH HC-
cJeR0BaHus ABHJIHCH Npo0bl pa3HOro MHHEDPAJOTHYeCKOro COCTaBa, KOTOpbIe
Il TIOJBEpTaJHCh OOKHTY.

Buibpannele gaga uccaefoBaHUA NpoOLI NPHMEPHO NOJHMHHEPAaJbHbI H
OTJIMYAIOTCSt HE TOJbKO T0 CTPYKTYpe MIIHHOOOpPA3yIollero MHHepasaa, HO H
N0 KOJUUECTBEHHOMY COOTHOUICAHIO 3aKPHCTAMJH30BAHHOTO IJIHHHCTOIO MH-
Hepania H KOJNJIOHWLHOM cocraBasiomedl. HMccaenyembie mnopoan (¢pakuun
MeJbue 5 MK) XapaxkTepH3yloTCs AAaHHBIMH, NPHBEJEHHBIMH B Taba. 1.

Hamu ykaspiBasioch [1], 4To peakmuoHHAas cnocOOHOCTbL CB3aHa C KO-
JUYEeCTBOM M COCTAaBOM KOJIJIOUJAOB, TAK Kak ¢ ylajdeHueM HX H3 NOPOMABI CHO-
cOOHOCTb C/JaraTh MeXaHH4ecKyr NPOYHOCTh M3JENHH Yy IVIMH OuYedb DPE3KO
CHHKAeTCs.

Hapacranne npoyHOCTH TIPH HU3KHX TemilepaTypax ofxura (zo 800°C)
NPOHCXOJHT 32 cueT TBepAO(aA3HBIX PeakKLUHi B 3aTBEPAEBIIHX KOJJIOHILHBIX
NJeHKaxX, KOTOpbie KAaueCTBEHHO y PasHEIX MHHepajoB pasauynbl. Tak,
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y KaoauHHTa M Yacos-fIpcKoil IIHMHBI KOJUIOHbIE IJIEHKH, 00BOJAKHBAIO-
ipe KPUCTANJIMYCCKHH TJIMHHCTBI MHHEpaJ, IO COCTaBy OJH3KH CAMOMY
MJIEHUCTOMY MHHEpaJ/y, Y MOHTMODHJIIOHHTA COCTAB KOJJIOHAOB 3HAYHTEJL-
HO cioxkHee. lIOCKOMBKY KOJMIOMAHBIE TIIEHKH KAYeCTBEHHO pa3jiHuiH,

Ta6nruma |
Konuuecrso, % CocraB KOMMOUAOB (B %) Ha
NPOKANCHHbI 0CTATOK
3aKpucrain-
HaSBaHI/le I0pO b JIH30BAH- KOQJJIOHU-
HOrO MHHe- hile):
pana Si0, Al1,04 Fe,O; | CaO | MgO
Enennncxuit
KaOJuH 94,0 6,0 51,95 39,00 4,72 2,22 | 2,22
Mpokonbesckuit ‘
MOHTMODHJIAOHUT 70,0 30,0 61,52 21,36 7,23 3,20 | 6,00
Yacos-fpckaa
riad-a 92,0 8,0 52,12 38,42 1,62 4,70 | 2,26
OmyTHUHCKAS
rAMHA (CepHUHT) 100 HeT — _ — — —

peaklny, MPOUCXOJAIUHe B HUX NPH CyLIKe H 00xKHre, OOVCIOBAHBAIOT pas-
JHYHEe B aKTHBHOCTSIX [JIH] PAa3HOIO0 MHHEpPAJOTHYeCKOTO COCTaBa.

KakoBa :xke posb CTPYKTYPH CaMHMX KpPHCTANJIHYECKHX PAHHHCTHIX MH-

HEPAJIOB, KOJIMUECTBO KOTOPHIX MPEBBIIIACT COAePKaHHE KOJAJOUAHOH Yyact?

B aureparype wumeercs

YKasaHHe, YTO AJA TPexXcJoil-

o HBIX MHHepaJ/oB THHA TajbKa
Zr H3MEHEeHHe CBOHCTB ¢ 06xKi-
X 000} roM [2] BO3MOMKHO OOBACHHTH
> so0} 'f #o 3a  cuer CJBHrOB, KOTOpbie
§ a0k H P . NPpOHCXOIAT B CTpYKType
S : o _ Taqbka B OTJHYHe OT KaoJu-
g ooof ) "P' HHTA, TJe CHBHCH, O MHEHHI)
< soot J ° : A. M. ABrycruHuka, TpHBOAST
§400_ - ,o' I K pacchlaHH [akera Ha
e . V4 / ! CBOHM 3JieMeHTapHBle UacTH.
5 doof 2.______’/ g | “ O6 H3MeHeHHAX B CTPYK-
S 200t ; A ! jl Typax npu obxure i o Tem-
T ol 5-0mc0d-0-® 1 ¢ neparypHbix (dasax HMeercs
B O ey T e JOCTATOYHO JUTEPATYPHBIX

100 200 300 409 500 600 760 800 900 1000 1200 csenenuit [3, 4, 5]. Boiscue-
Temnepamypa . °C HHe 3aBHCHMOCTH CTPYKTYD-

HLIX H3MEHEHHIH ¢ TIPOYHOCT-

Puc. 1. Hapacranue MexaHWueckofi HPOYHOCTH HOI? XapaKTepHCTHKOH H3Jle-

Y TJRH _pa3uoré MHHEpaNOrHuYeCKoro cocrasa: JIUH ABHUJAOCH TIpeIMETOM HC-

ek oo 33 G b ey Ca€AORaIMA. OGKHT Mposezen

‘ Ha; 4p—4-—01’wy'rmmcxaﬂ mup}ra = or 100 A0 1200°C ¢ unrepsna-

JgoM B 100° Ha ofpasnax kax-

JO0H MHHEpaJbHOHl pa3HOCTH

(monyuenHblX M3 naactuuHoro tecra). Iloxasarens mpounoctH omnpepeden

KaK cpejnee 10KasdaHHe H3 JaHHBIX TPeX 0OpPasloB, HCIOLITAHHBIX B CYXOM

COCTOSIHHM M TI0CJIe HachlllleHus UX BOAOH. [l XaxKIoH MHHepa/abHOH pas-

HOCTH CHATH M pacliudpOBaHEl PEHTTEHOTPAMMBI HEOBOXKEHHBIX 06pa3ioB
n ob6pasnoB, 060x:KeHHbX A0 400, 600, 800 u 1000°C.

HM3MeHnende MeXaHHYeCKOH TNPOYHOCTH ¢ YBEJUYEHHEM TeMMepaTyph

00KHMra y KakJoil MHHepaJbHOH pasHOCTH HpHBeleHO Ha pHc. |. Kaxk BuAHO
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M3 PUCYHKA, MeXaHHuYecKas npouyHocTb npH 800° y ravH pasHOro MHHEpajo-
rH4ecKkoro cocrasa pasauyHa. Tak, akKTHBHOCTb OYeHb 'AH3Ka y ofpasia H3
KAOJIMHHUTA H CEPHLHTOBOH IVIMHBI, OHA 3HAYHTeJbHO Bbille Y YUacoB-fpckoi
IJiHHBL H euie Gosblue y oOpasla H H3 MOHTMODHJIJIOHHTA, NpHYEM y JABYX
NOCJIeHHX Npo0 MexaHHuyecKasi NMPOUYHOCTb AOCTATOYHO BesqUKa Jaxe MpH
HH3KHX TeMIuepaTypax. Ilpoumecc HapacraHua HpOWwAOCTH BO BCEM TeMMnepa-
TYPHOM MHTepBaje y npol pasHOro MHHepaJioTHYeCKOro COCTaBa HEOMH-
HAKOB.

VY KaOoJHHHTA H CepHINTA o CKATHA He uaMeHsietcs ot 100 mo 11007,
v MOHTMOpu/ioHHTA H Yacos-fIpckoit TJMHBL ¢ CKaTHA HAaYHHAET DE3KO
Bospactath npi 300°. Peskoro CHHXKeHHS MeXaHHYECKOH MPOYHOCTH He
Ha6aodaeTcsl HM Ha OJLHOM OTpe3ke rpapuka u3MeHeHHs NPOYHOCTH. Mexay
tem 06xur g0 1200° conpoBoskraercs: TyOOKHMH H3MeHEHHUSIMH CTPYKTYDHI.

$iBJICHHs, IIPOMCXOASILINE TIPH HArpPeBaHWH TJIMHUCTHIX MHHEpasoB Ha
oTipeJleIeHHOl CTaJUH HAarpeBa, HeJb3sl PACCMATPHBATH OT/JEJNbHO OT MPOILec-
ca 00e3BO:KMBAHHA; MpH HArpeBe [0 CPaBHHTEJLHO BBICOKHX TeMIepaTyp
H3MeHeHHsI MOTYT OBITH CBfI3aHBI C ADYTHMH NPOLECCaMH.

OGe3BokMBaHHE Yy KaOJHHHTA NPOHCXOQHT B HHTepBaje TeMIepaTyp
500—550° ¥ MPHBOAHT K 00pasoBaHHIO METaKaoJaHHA.

cce0BaHUSIME CTPYKTYPE MeTakaoauHa [4] yCTAHOBJEHO, UTO MeTa-
KAOJHH COXPaHsAET XOPOILO YNOPSLOYEHHYIO CTPYKTYDY, HECMOTpA Ha 1O,
4TO OHa He 06JafaeT TPeXMepHOH MPaBHABHOCTBIO, II€PHOJHUHOCTbL COXPaA-
HseTcsl B ABYX HaHpaBJEHHSAX B TUIOCKOCTH @ H 6 H HE HMEeT NepHOAHYAOCTH
B HANpaBJeHHH ¢, T. €., IPH HAarpeBAaHHH KaoJHHa IO 550° csaoucTast CTpyK-
Typa coxpansercs (CTPYKTYpa KaoJHHa Hacnenyercg), HO COKpallenue

MEeXIJIOCKOCTHOTO paccrosiHus 1o 6,3 A (smecto 7,15 A), BHI3BaHHOFO 06e3-
BOJKUBZMHEM, HapyllaeT NEPHOJHYHOCTL B HamnpaBJieHUH, TepneHAHKyIAp-
HOM K 9TOill caoucrocTH. Ha H3MeHeHHe NMPOYHOCTH YKa3aHHbIE IPOLECCDL
BJAMSIHHSI HEe OKa3blBAOT.

MeTakaoJuH NpeLcTaBisieT coGOH TPOMENKYTOUHYIO CTaAMIO B 3aKOHO-
MEpPHOM Mepexo/le OT KaONHHATAa K KyGHUeCKOk (dase — wnHHeaH. DTOT I€-
pexos TMPOHCXOAHT B HEKOTOPOM TeM{lepaTypHOM HMHTEpBaie (550—925°C)
#i XapaKTepusyercsl C/IeLyIOUHMH H3MEHEdAHAMH B CTPYKTYpE.

O6pasymolasca npH 550° cTPyKTypa npH AajibHeilieM HarpeBaHHH 3Ha-
YNTEJBHO YIIOTHSAETCA (MJIOTHOCTH pacTeT HeNpephBHO), YTO OO BACHSIOT 5]
TPOrPECCHPYIOUIMM BXOXKAEHHEM [JBYX KHCJIOPOJOB 3JIeMEHTapHON fAYeHKi
B noJsiocta cnod Si—O, obpasys Gosee CKaATY0 MOCAELOBATENBLHOCTD. Takasn
cHcTeMa, B KOTOPOH TOOUEpefHO PACMOJAraoTess B cJlon 6 H 8 KHCI0POAOB,
necTaGHAbHa H OpHBOANT K Bhlenednio SiOp, o0pa3yst HOBYIO TOC/TEL0BA-
TEJBLHOCTb, KOTOPYIO PaCIIMPOBLIBAIOT Telepb Kak (asy LIMHHEJIEBOro TH-
na — aJIOMOKpPEMHEBYIO INHHeNb [5].

CxeMaTHUeCKH Bce H3MeHEHHsI MOXKHO H300pasuTh TaK, KaK ykKas3aHo
B TabJa. 2.

Tadtauua 2

daza f;‘;‘;‘f%é‘ TlochaenOBaTEALHOCTD CJOER
naOMARAT [0651,05A1,05 (OH),] — [081,0,A1,0, (OH),]
MeTakaonu Bg‘s‘ge (0651,0,A1,0,) — (051,0,A1,0,)
To e - 950 0,81,0:Aly — 0,51, 06Al, —
W nunens B‘géﬂse 045i50,A1,0,81; .
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HecmoTps Ha H3MeHeHHA MOCJAEAOBATENBHOCTH CJI0EB, MeXaHHYecKast
1pouHoCcTL U3mesius, oboxkenHoro no 900°, He Bo3pacraert.

Inunenesas ¢asa cymwecTsyer B KOPOTKOM HHTepBaje TeMIepaTyp or
925—1075°, 1. e. OHAa TepMHYeCKH HeYCTOHUHBA, NO3BOJAAA MUTPALHH 13
cTpYKTYpBl SiOs.

Brictpoe, peskoe HapacTaHMe npouHocTd npoucxoadt npu 1000°, B mo-
MEHT CYLIeCTBOBAHHA INNHHeNeBOH ¢aspl. Mynaur nossasercst npu 1050°,
KOTOpHI NpH JdajbHedlieM O0XKHIe YBeJIHUHBAeT KPHCTaJJIMYHOCTb, BMECTe
C 3THM npojosKaercs Boifenenne SiO, m npu 1400° kpucranaanueckas pe-

merka npuobperaer napameTrpi,

N COOTBETCTBYIOUIHE COCTABY MYJLJIH-
g .
Kaasun, obammennii R . Ta,-—U-SA]QOS'QSIOg (CHATHMOHH-
-npu 1000°C S N ! TOBOH CTPYKTYpPHI).

Bmecte ¢ 3THMH H3MeHeHHAMMU
HIEeT H HapacTaHue NMPOYHOCTH, Bbl-
3BAHHOE TJYOOKHMH CTPYKTYpPHLI-
MH H3MEHEHHSMH, BepOSITHO, He 6e3
yuacTHs pacrnJjasa.

Onpenenetine ($asoBbIX H3Me-
HEeHHH, IIPOMCXOMSILIUX NPH Harpe-
BAHHH TJHHHCTBIX MHHEpAaJOB, MPO-
H3BOIAT IJIABHBIM 00pasoM peHTre-
HOBCKHM METOLOM. AHaJu3 peHr-
reHorpaMM KaoJauHura (puc. 2)
MOATBEpPKIAeT YCTOHYHUBOCTL CTPY-
KTypbl Kaogaunuta po 600°. Ha
penrrenorpaMmme obpasua, o0b00XK-
)KenHoro npu  600°,  peduaexcor
OueHb MaJo H cJabofl  HHTEHCHB-
Hocti. Ilpu o6:xxure na 800° moss-

I;:}fmg- Egg;re(ﬂorPaMMbé 063%?])3]202“2' JATCA  pedUiekChl, XapaKTepHble
JHHHUTA, AHACHHBIX c 2 MiIC- ~

¢ 1o pd e AJs1 KBapua, H HEKOTOPbleé HOBbIE

patyp - .

c d=471 u d=370 cpennei

‘ HHTEHCHBHOCTH, OYeBH/IHO, LIPHHAJ-
gexamue  Al—Si—wmmnuuenau. Tlpu  1000° coxpaHsoTCs JHHHH  KBap-
J1a H YCHAHBAIOTCS IITHHeJeBhle. TAKUM 00pPa3s0OM, PEeHTTeHOBCKHM atlaH30M
YCTaHABAMBAIOTCSI KAOJMHHT, KBapl M IIIHHeIb, a ¢asa, obpasyouasncs
okoJsio 600°, BHIMMO, H3-32 HEMPABIJBHOCTH DEIIETKH TaeT eABa 3aMeTHLIe
pedJekcnl.

OGe3pozkHBaHHEe MOHTMOPHJ/JIOHHTA HaYHHAETCS B HHTEpBaJe TeMiep:i-
Typ 100—200° 4To cOnpOBOKAAETCH YMEHbLIEHHEM PA3MePOB AuelKH BJOJbL
)

Q
ocit ¢ ot 10,0 A 10 9,4 A [2]. IloTepsa MeXnakeTHOH BOAB He CKa3bIBaeTcd
lla MeXauu4yeckol nmpouHocTH obpasua. [loreps ruapoxcH/bHON BoAbl Hauli-
Haercst okosio 500° u 3akanunBaetTcss okoqao 800° mocTHras MakCHMyMa OKO-
a0 700° Cornacno Tumo, I'puma u Bpemnu [2], y MoutTMopuiioHuTa npit
VIaJeHNH THAPOKCHJABHON BOABI CJOHMCTBIA THM COXPaHSETCs 10 TEMMeparTyp
300—900°. TIpu sToM HabJIOAAETCS JUNIL HE3HAYHTEAbHOE H3MEHEHHEe OTHO-
CHTEJBHOIO pAcClOJIOXKEeHHs CJO0eB; MepPUOA HIACHTHUHOCTH BAOJb GCH ¢ yBe-

gunurBaercsa Ha 0,1-—-0,3 A, BoI3bIBag HeperpynnupoBKY OKTa3IPHUYECKOTO
ciios. IloTepsi rHAPOKCUIBHON BOJBI U Te NEPErpyniHpPOBKH, KOTOPbIE HMEIT
MECTO B CTDYKTYpe, 3aMETHOTO BJIHSHHMA HA MEXaHHYeCKYIO NpPOUHOCTh He
OKa3bIBRIOT! ¥ MOHTMODHJ/JOHHTA ¢ CKAaTHA HauupHaeT pactu okoso 300°C u
npojo/kaer Bozpactath no 600° nocse uero o6pasnbl BCMYUHAHCH.

Ipu o6xure Ha TeMnepatypel Boie 800° y paznuuubiX MOHTMODHJLIO-
HUTOB MOTryT 00pas3oBaTbCd pas3JjiHylble NEpBHUHblE (asbl: JUOO IINHIEND,
a160 kBapu. HoBast ¢aza B nepBoMm ciayuae 06pazyercA U3 OKTa3APHUECKUX
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cJIOEB CTPYKTYpHl TJAHHBI, BO BTOPOM — M3 TeTpasipHueckuX. Kpapu Oyuer
pa3BHBATbLCA TPH 3TOM B MOHTMOPHJIJIOHHT B TOM CJyuae, €CJiM OTCYTCTBYeT
3aMellleHHe B TE€TPa’ApUYECKOM cCJ0e, a WNHHeAb— JIPH HaJIHYHH 3HAYH-
TeJLHOTO 3aMellleHHs B TEeTpasdApHuecKHX CJIOAX KPeMHHS Ha aJIOMHHHHA U
TpH HH3KOM cofepranun rkejesa. Mccregoaunsmn Bpeanu u Ipuma [2]
YCTAaHOBJICHO, YTO BBICOKOTeMMepaTypHble ¢asbl  3aBHCAT OT CTPYKTYPHBIX
0COOEGHHOCTEl CaMOro MOHTMO-

punsonuta. Havanbuble ¢aswl ¥
JO/KHBI OBITH HACJELCTBEHHBIMH Ao T aed ¥
. loAmMOpNIMONUNT.  $8e8 Rm
MO _OTHOUIEHWIO K MepBOHAYalb  Dlomwend, 1000% @N«?&?«“"\
HOH CTpPyKType; OoJsee NO3AHHE 308 8 ¥ 5nRsIia

(aspl, pa3BHBaouIMecs npu 60-
Jiee BLICOKHX TeMIlepaTypax, 3a-
BHCAT OT BaJOBOI'0O CoCTaBa, «Ha-
CJIEICTBEHHOCTb» HrpaeT He3Ha-
YUTENBHYIO POJIb.

Ha pentreHorpaMmax 060x-
JKEeHHBIX 06pa3lOB H3 MOHTMO-
puaaonuTa  (puc. 3) npu 400°
o6HapyKUBAeTCA MOHTMOPHJIO-
HAT M KBapu (mocJeiHHH HaXo- A
IMTCS M B HCXOXHOH mpobe), —_—

naJiee HHTEHCHBHOCTD JIMHHUH 28

MOHTMOPHJIJIOHHTA najgaer, a

KBapla — YCH/JIHBAeTCH. Ilpu Puec. 3. PeurtrencrpaMMpl 00paszuoB H3 MOHTAMO-

800° JHHHH B OCHOBHOM OueHp  PHIOHNHTS, 06OXKEHHBIX [JO pasHbIX TeMnepa-
TYP

pasMbITEl H3-3a obpasywoueics
wnuHeJesofi (aswsl, He HUMelo-
1[ell OUeBHIHO, ONpeleJeHHOro cocTapa. JIMHMM KBaplla COXpaHsloTCH. Ha
penTrerorpaMMe o6pasua, 0OOKIKEHHOTO [0 1000°, ycunusalores te ped-
JIEKChl, KOTOPble GBI pasMeTeiMi 11pH 800°, T. €. TPOHCXOAMT POCT YACTH-
yek mwnuHean. Caeayer 3aMeTHTb, UTO MOHTMOPHJJIOHMT B OTAH4YHE OT
KAOJMHHTA B HeODOXKIKEHHOM COCTOSHHM JlaeT PEHTreHOrpamMMmy CO CPaBHHU-
TeabHO caaBoii HHTEHCHBHOCTBIO pedaekcaMH Mo NMpuuMHe pasbaBieHHA
na 1/3 koanoupamu. Hasnune B MOHTMODH/JOHHTE »Ke1e€3a 3HAYHTEILHO
CHHIKAeT MJABKOCTb, no3ToMy obGpasusl npi 700° pedopmupyrores. Takudw
06pa3oM, Y MOHTMOpPHJJIOHATA PEHTIeHOBCKHM aHAIN30M O0OHApyXHBAlOTCHA
M3MCHEHHA KpHCTaaanueckux (a3 B mpouecce o6KHTA, a C/iel0BaTebHo,
MIMEeIOT MeCTO CTPYKTypHble H3MeHeHHsl, KOTOpble He CKa3biBaioTCsd HA
G cKaTHA (OHa HeNpepblBHO PacTeT ¢ NOBBINIEHHEM TeMIepaTyphl).

Jna Tperbell Tpyrnbl TAHHHCTBIX MHHEPAJIOB — THAPOC/ION, B JHTEpA-
Type [2] uMeeTcs oueHb Mano AaHHBIX 00 H3MEHEHHSIX CTPYKTYPHI I1PH 00-
x)ure. 110 paansim Pos [2], Y MYCKOBHTA 3aMeTHbie H3MeHeHHsl B CTPYKType
npoucxonat mexkany 940 u 980°. Briaenenue GoJbluefl qacty THAPOKCHABHOL
BOJBI COMPOBOMXAAETCS iIPH 3TOM cjabblM paCUIpEHHEM PEIIeTKH fo OCH ¢,
4 HeNOJIHLIM pa3pylieHHeM ee.

Crpykrypa Ouotuta, no Pow, coxpansierca ac 1100° Ipum un bpesaw
HCCJeNOBANH MAAHTH [2] M TMOK43a/dH, YTO NOTeps THAPOKCHJABHOU BOAL!
B MJJIHTE He CONMPOBOKAAETCS Pa3pyllieHHeM CTPYKTYPBI, a JHIIb HeOOIbLIN-
MH H3MEHEeHHAMH, KakK Yy MOHTMOpHJajonHTa. HapyileHHe CTPYKTypbi
HAAUTOB npoucxomdr npu  850° korga oOpasyercs IINHHeNb, KOTOpast
¢ TIOBBIIIEHHEM TeMIepaTypbl KOJMUECTBEHHO yBenHunBaerca no 1200°

Tpum u Bpennu npeamnonaraior, yto B 00pasoBaHiH IINHUEIH YHaCTBY-
eT OKTa3ApHuecKuil cJoil, BKJwUaomuil B cebs AlO; marnmi u xeneso,
a mwemnoun u SiOg M3 TeTpad’APUUECKHX CI0eB yuacTBYIOT B 06pazoBasii
crekaa. [Ipu 1100° o6pasyerca My/aaHT, KoTOpbil coxpausderca no 1400%
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a wnuHes b npu 1300° pactBopsaetcs B cTekae. KBapuesasa dasa npu obxkure
HJIJHTOB [0 BBICOKHX TeMIIEpATYp He OOHApYKMBaeTcH.
M3 370l rpynnbl MuHepasoB Hamu HccnedoBana Yacos-Spckas rumma,
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Pue. 4. PentrenorpamMMbl oGpasuoB n3z Ya-
coB-HpeKoll rAuHbL, 060KMEHHBIX L0 Pasliblx
TEMIEPATYp
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Puc. 5. PentresorpamMmel o6pasuoB H3 OmyT-
HUHCKOH IJMHDL,  OGONCGKEHHBIX [0 pasHnx
TeMAepaTyp

npeJCcTaBAcHHAA MOHOTEpMH-
ToM, 1 OMYTHUHCKAs] — CepHilU-
ToBOoro cocrasa. Cyasi mo Kpu-
BbIM HApacTaHUs IPOYHOCTH, 3TH
TJIMHBL BeAyT cels npu obsure
no-pasiomy: OMyTHHHCKas —
Kak xaosauHurt, Hacos-Hpckasa—
KakK MOHTMOPHJ/IOHUT. Pasauuue
o0eHX TJHUH 3akjaoyaercd He
CTOJbKO B CTPOEHHHM OCHOBHOTO
TVIHHHCTOrO MHHEpaJsa, CKOJBKO
B TPAHYJOMETPHH H MUHEpaJo-
rugeckoM cocrase. Tak, UYacos-
SIpckast rauna comepmur 80%
¢paxknuit Menbue | MK, B TOM
upcae 8% xoamonnos, a B OMyT-
HUHCKOH TWIHHEe QpaKnHuH Mesbue
I mx— 3%, a KoJJ0HA0B HeT
COBCEM.
Ha
000K KEeHHO
IVIMEEL (puc. 4)
I0TCS  pedJUexchl, MNPUHAAMEKA-
ke WIJIHTY, HO BMecCTe C TeM
OTMEUAKTCSH M CHJAbHDLIE JIMHUH
Kaomuuuta (d =7,13, d = 3,58).
ITpu o6:xkure na 600° uHTEHCHB-
HOCTb JIMHHII WJIAHTA YBEIHUHBA-
eTcsl, a JUHHUH KAOJHHHTA HCUe-
zaoT. Ha tepmorpamme npu 06-
xure Ha 800° HOBHIX pedJeKcoB
He nHaGiopaercs. YMeHbIIeHHe
HHTCHCHBHOCTH JIMHHH [IPOHCXO-
mut npu 1000°, Buaumo, wu3-3a
paspylleHusa CTPYKTYPH WJJIHTA.
Bropas npo6a stofi ke
TPYynNnBLl MHHEPAaoOB JaeT peHTt-
TeHOTPaMMBI, XapakTep H3MeHe-
HHsSi KOTODLIX aHaJIOTHYeH Mep-
BOH (puc. b). Cepuidr (MOXKeT
6bITb THAPOMYCKOBHT) 06GHapy-
JKUBACTCH HA DEHTreHOTPaMMax
IpH BCeX TeMMepaTypax oGkKura,
BIIOTH 10 1000°, npuuem mpu
600° mcuezal0T JHHHH KaoJHHA
(c d=712 u d = 3,55),
IpHMech KOTOPOrO HAaXOAHJACh
B npobe, U MOSBJSETCH HHTEH-
c¢uBHada JuHpa ¢ d=3,71, xa-
pakrepHas jJas  cepuuurta. Ilo
CTPYKTYpe cBoeil 06e mpobnl s1B-
JAITCA THOKTA3APHUECKHMH, OT-

pEHTreHOIpaMMe  He-
YHacos-Spckoi
o0HapyKuBa-

<HMHAIOTCA 7Ke OHH 110 CTeNeHH OKPHCTAJMIH30BAHHOCTH: Hacos-fpckas — 6o-

Jee MmeJdikas, OMyTHHHCKaH HMeeT GoJee COBepPLICHHBIE KPHCTAJJbI
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‘TakaM 06pa3oM, u B 3TOH Ipynne MHHEPAJIOB He CTPYKTYPHBIMH H3MeHeHHA-
MH BbI3BaHO HapacTaHHe NPOYHOCTH, HOO jaxKe BHYTPH OLHOH TPYNIH Yy Oi-
HOH © CIKATHS HauWdaeT pe3ko Bospacrarth npH 400°, y ppyrod — ToJabKO
npu 1000°C.

Htak, ecad TOBOPUTb O COOTHOCHTEJNbHOH BAaXKHOCTH B MOpollecce Chao-
JKEeHHS MeXaHHYeCKOH TpPOYHOCTH CTAAMH [JABJEHHS MJH CTafHH, Xapax-
TepH3yeMOH aKTHBHOCTbIO THH (Ao 800°C), TO A/A IVIHH PasHOro MHHepa-
JIOTHYECKOro COCTaBa MX pOJb HeoJAuHakoBa. Mlusd riuH, rjie OCHOBHbBIM MU-
yepaJloM SBJASETCS KaOJHH H KPYHNHOKPHCTA/JIHYECKHE CJIOJBI, IIPOYHOCTH
vapacTaeT NMpH TeMnepaTypax MOfIBJEHHsl pachjaBa, W CTajlus IJIaBJeHHA.
ABJSIETCS pellaloileli, BMecTe C 31HM JIDOMCXOAAT KOpeHHble H3MeHeHud
B cTpykType npu Temneparypax Beimle 1000°C. Hast rfiud MOHTMOPHJIIOHH-
TOBOFO H HJJIATOBOIO COCTABA pelialollas poJib NPHHALIEKHT pEaKUHsIM
NpH HH3KUX TeMMepaTypax, T. €. IIPOUYHOCTb AHKTYeTCs PeaKkIlMOHHOH crnocod-
HOCTBIO 3THX I'AHH. VI3BecTHO, UTO OKAHYHBAThb OOXKHI HA 3TOH CTaAWH He-
BO3MOXKHO H3-34 00PATHMOCTH MHOTHX IIPOLECCOB NPH HH3KHX TEeMIepaTypax
(o cxkatusi y 00pa3LoB, HCOBLITAHHBIX IOCJE HACHIIeHHS HX BOLOH, 3HAYH-
TEJAbHO CHHXKaeTcsl). BricOKoTemMmepaTypHbI OOXKHI HYXKEH M03TOMY JJsl
3aKpenJieHus pe3yJbTaToB, NOJYyUYeHALIX B 0oJiee paHHeN CTalXHH.

Ecai TOBOpHTH O POJIH CTPYKTYDHbIX H3MEHEHMH B CJOKEHHH MeXaHd-
UeCKOW NMPOUYHOCTU TipH OGKHUre, CYAd MO pe3yJbTaTaM HCCJAe0BaHHs Bbilie-
[IPHBEJIEHHBIX 00Pa3L0B, TO 3TH HU3MEHEHHUs BJHUAIOT HAa MeXaHHUYECKYIO Npori-
HOoCTb JHGO O4eHb caafo, JHGo, BO3MOXKHO, He NpPOABAAIOTCS coBceM. B or-
JIHYHEe OT TaJ/IbKd, KOTOPHH MPHHAIJEXKUT K TPUOKTA3JAPHUECKUM MHUHEpaaam
.C 3aKPBITBIM NAKETOM H IJie CABHTH B CTPYKTYpe npH 06xKure oGyC/AOBJIHBE-
10T MHOrHEe CBOHCTBa €ro, HCcJaeloBaHHble NPoOH ABJAKTCA AHOKTadApHYC-
CKUMH, ¢ OTKDPBITBIM TAKETOM, a KAOJHUH UMeeT ABYXCJOHHHIH NMaKeT, MO3TO-
MYy CIABHICH B HHUX ITPUBOASAT K H3MeHEHUSM HMHOIO NOPAAKA.

Carepyer oroBOpHTbCS, YTO AJisi OoJiee KaTerOPHYHOIO 3asIBJEHHS Tpe-
Oytorcss 0oJiee 4YHCTBIE MOHOMHHEpaJIbHBIE TJIMHLI H PAYOOKHE pPEeHTreHO-
CTPYKTYPHBlE HCC/€A0BAHUS MOHOKPHCTAJJIOB.
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