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Henocrartounas uayuenHOCTH DU3HKO-XHMHYECKHX nposeccos [1, 2],
DPOUCXOAAIHNX TPH O0XKHre H3JAeNAHl H3 JIEMKONJIABKHX [JIHH, NPHBOAUT K
TOMY, 4TO pexHM OfxHra CTPOHUTCH 0e3 yuera BO3MOXKHOCTEll 06KUraemo-
ro marepuana. O6xur sABJseTcs 3aBepluaioliell cragWeli 1A Bcex Kepa-
MUUYECKHX MaTepHanoB. [lpu oOxure ciaraeTcs H MexaHHyecKas Npou-
HOCTb H3AeNni.

CywecTBylollue TeopeTHueckne OOBICHEHHS 00pa3oBaHHA IPOYHOM
CTPYKTYDH TIpU 00KHTe Kepamuueckux uagenudl [3], 6asupyomuxcs, rias-
HbIM 06pa3om, Ha Hpolleccax IIaBJeHHs MaTepHald H Ha PEaKUUsX C yda-
CTHEM pacliaBa, He OXBATHIBAIOT BCEX sIBJIEHHH, NPOTEKAKIMX NpH 06pa-
30BaHHH NPOYHOH CTPYKTYPHI M3 JIErKONJABKHX TJIHH, H La)Ke He SIBJASKOT-
¢l TaBHBIMH. [Ipy ClOXKeHHH MeXaHHYeCKOW MPOYHOCTH H3Zeauil U3 Cyr-
JTHHKOB T/IaBHYI0 DOJb HIDAIOT MHHEPAJOrHYECKHe COCTaBbl TOHKOIHCIEp-
cHpIX (pakuni. CyravHkH, cogepiKaluue GOJblIOe KOJUYECTBO TOHKOMHC-
nepcHelx gpakuuii (ppaxuuit Menbme 0,001 mm), obmagawr Gosee BHICO-
KOH MeXaHHYeCKOH NPOYHOCTBIO mocae ofxura. Kpome TOro, IJIHHHCTAs
YaCTHUA Ha CBOEH NOBEPXHOCTH COAEPKHT KOJJOHAHBIE OGOJMOUKH, KOTO-
pble 06pasylOTCsl B pesybTaTe PA3PHIXJACHHS WM IHCCOUHAUMH H PACTBO-
PEHHS ITOBEDXHOCTHOIO €10 INIMHUCTOH YacTHUBI BOLON HJIH B pe3ysbTaTe
IEHTH3aNHY rHAPOQHIBHOTO MHHHCTOrO MatepHada [4].

[Ipn pacTBopennu CyramHKa BOAON KOJ/IOHIH MePeXoAiT K CTyLHe- H
reqeo6pasoBaHyIo, 3a CYET KOTOPOrO MPOMUCXOLHT CLEIJIEHHE JIHHHCTBIX
YacTHL.

Takum 06pa3oM, MMHHCTOE BEILECTBO, HAPALY € COBCTBEHHO-TAHHH-
CTHIMH MHHEpajJaMH — MOHTMODHJIJIOHMTOM, THIAPOCJIOAAMH, SIBJASIOIHMH-
CA KPHCTANJIHYECKUMHU OGPa30BaHHAMH CO CTEXHOMETPHYECKHM COOTHOIIE-
HHEM 3JIEMEHTOB, COACDKUT M aMOP(U3HPOBAHHLIN MaTepPHasd — KOMJIOUILL
PA3IMYHOIl CTENEHH 3PeOCTH, Ge3 CTEXHOMETPHUeCKHX COOTHOIIEHHI 3Je-
MeHTOB. HannuneMm KOJJIOHAHBIX 06OJ0YEK HA IVIMHHCTEIX YACTHHAX OGBSIC-
HAETCA MJIACTHYHOCTL CYIVIHHKOB H HX CBSI3HOCTb. OCOBEHHO NPOYHBIMH U
IVIOTHEIMHM MOJIyYaloOTCSl IPH BBICBIXAHHH MacChl, COAepiKalllHe LOCTATOUHOE
KOJHYECTBO YACTHIL KOJIIOMIAHBIX Pa3MepPOB, KOTOpPEe HpH 06paboTKe ¢ Bo-
1ol ObIM  NOBeleHbl 10 «IepPBHYHLIX Pa3MepPOB», N0 KOJJOHIHOTO pac-
TBODA.

JloBeienue rIMHUCTBIX YACTHIL TPH 06paBoTKe X0 KONMOMIHBIX paame-
POB ABJISLTCA HEOOXOAUMBIM YCIOBHEM Y KDaCHbIX TMHH I/ Pa3BHTHS pe-
aKUHA B TBEPAOM COCTOSHHH LPH OGKWre, B peadyipTaTe KOTOpLIX H cna-
raercs IIPOYHAs CTPYKTYPA CTPOHTEJIBHOTO KHPHHUA.
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Beck npouecc o6xkura CTPOHTENbHOTO KHPIIHM4a MOMKHO IOAPA3IAENHTH
Ha TPH CTaJuMu.

Ttepsas cramus — ofxur 10 800°C. B 3TOoM MHTepBase TeMIepaTyp
MeXaHH4YeCKas IIPOYHOCTb HapacTaer nocreneHno, IlpHuem 3naveHHA Me-
XAHUYECKON INPOYHOCTH 3aBHCAT OT BELIECTBEHHOTO COCTaBa CYTJHHKOB H
OT KauecTBa IOJArOTOBKH Macchl. IIpH TeMmmepaTypax MOJIEKYJASIDHOIO pac-
Hajga TJHHECTLIX MHHepaJsioB ocjaabfieHus CTPYKTypel He HabJwojpaercs
(1, 2].

Bropas cranus — o6xur npu temnepatrype 800—1050°C. B stom Tem-
IIepaTypHOM HHTEpBaJe MeXaHHuecKas NMPOYHOCTb OCTAETCH TAKOH JKe, Kak
u npr 800°C, HO 3TOT Nepuoi XapaxTepu3yeTcst KOPEHHBIM H3MeHeHHeM
CTPYKTYpPBI YepenKa, CBA3AHILIM € pas3pyuleHdeM KPUCTANINYECKON pelreT-
KM TJFMHHCTOIO BelllecTBa H O0pa3oBaHUeM LIHHIesed.

Tpetbst craanst — oGxur npu temneparype 10560—1100°C. B srom un-
TepBaje TeMIepaTyp HapacTaHHe MeXaHHYeCKOH MPOYHOCTH HHAET OYeHb
OBICTPO, BCJAEACTBHE WHTEHCHBHOIO MJAABJSHHA NPYyOOIHCNEPCHOH COCTAB-
asowell (dppaxkuuu Oodasiue || MHKpOHA), COCTOSILLEH B OCHOBHOM U3 TOJe-
BOTO HINaTa, KBapua, porosoil o6mMaHku u Ap. Ho BeaexcTsue peskoro Imo-
FUXKEHHUS] KaxKyllelcsi BA3KOCTH MaTtepuasa, H3lenans Jerko nedopMHpPy-
torca.  [loatomy JerkomsaBkasi cocTaBs/siiolast rpy6OAHCIEPCHOH 4YaCTH
CYIJMHKA He MO3BOJISIET HCIOJb30BATh MPOLECCH NJAaBJCHHA AJA YOpOUHe-
HUSI CTPYKTYPB H3AEUH.

Takum oO6pa3zoM, OCHOBHAS BeJHUYHHA MeXaHHUECKOH NMPOUYHOCTH CTPO-
ATENBHOrO KUPNYHYa co3jaercs npu oGxure no temmeparypsl 800°C, HO
YCTOHYUBOCTh €r0 NPOTHB BOJABI M aTMoCcepHBIX areHToB MaJja. [loatomy
A5t cTaBuaM3alnd XMMHUECKOH YCTOHUYMBOCTH CTPYKTYpPBI CTPOUTENLHOTO
Kupauua oOKHUr ero HeoOXOJAWMO TMPOBOAUTH NMpH Temuepatype 900—
1000° C.

[IpoBeneHHble HAMU HCCJAELOBAHHUA IO THAPOMUIBLHOCTH OGOMKMKEHHBIX
CYrJIMHKOB JaJjH BO3MOXKHOCTL YCTAHOBHTb, UTO 3aMeTHOE ‘pacIlyipeHme
H3JeJHH H3 CYIJIHHKOB HNPOHUCXOLHUT Haxe mocje 06XKura MX IIpHd Temmepa-
1ype 800°C. Brimie 900°C npaktuye-

120 CKH pacllHpPEHHsl IHH He HPOHCXO-

0 400°C AHT.
< jo0 b Jad onpeneNeHHs BeJUYHHBI
3 o pacluMpeHHs [JIHH H MeXaHHYecKOH
® 0 509°¢ POYHOCTH Tlocade o0:Klira Ha cOoT-
g b0 0 BETCTBYIOIIHE TeMmmnepatypbl Obli
= 600°¢ H3TOTOBJIEHBI  06paslbl U3 CYFIHH-
g 60 KOB B BMj1e OpyCOYKOB ¢ pasmepa-
S MU AJHHA O ¢M, IIMPHHA M BLICOTA
%40 no 1 cmu KyOukH ¢ pedpom B 2,5 cm.
Oo6pa3sint ocae CylIkKl 00KHTraMnCch
0 7000 B MY(heJbHOH INeyu npy Temnepary-
20 pax 100—1000°C ¢ unTepBajtom B
; 800°% i00°C w BLIZIePKKOH TpPH  KaxKI0H

L

+ N S OO TeMnepatype B 1 wac.
0 10 20 30 40 50 60 T,mun Jlas onpejedeHnsi CTENeHH pac-
. UrMpeHust GPYCOUYKU B NOABENICHHOM
Puc. 1. Pacmupenne 050x:KeHHBIX ofpa3-  COCTOAHHH TIOTPYXKAJHCH B COCYI C
LOB {I0CTe HACLIMEHHS BOIO0H BoAo#. BednunHa pacllupenus 3a-
Mepsaachb MUCCYPOH € TOUYHOCTBIO
20 0,5 mukpoHa. HccaenoBasdeM YCTaHOBJIEHO, YTO 3aMETHOE pacUIHpeHHe
0o0pas3iloB MPOUCXOKT 'B MEPBBIH Yyac Hacklulenns UX soao# (puc. 1, 2). O6-
pasilbl, 060K KeHHble mpyu Temuepatype 100—200°C, mpw monpyKesuu B BO1Y
yepes 10—20 cekynz paccbinanucb, O6pasubl, 000KKEHHLIE MpPH TEM-
neparype 300—1000°, pacwupsioTcs B NEPBHIA  wac HacbllleHHs BOAOH
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ot 0,0i4 10 2,8% cBoell MAHHLL

Ha kyOHkax onpeneassacb mexa- , o
lHyecKas MNPOYHOCTh Ha CXKATHE B 1600 1 ' o 300°
CYXOM H HAacbllleHHOM BOACH co- X ypt
cTosiHuH. Hackilllenue BogO# NpoBo- =
AHAOCH B TcyeHHe CyToK. Mamene- o 200f
HHCe MeXaHNYeCKOH MPOUHOCTH TIpH- q% ok
seneno Ha puc. 3. Ma pucynka sua- 3
HO, UTG MEXaHHYecKass INPOYHOCTb « J00} i
;10 800°C nopuimaeTcs papHoMepHo. @ | '
Baaxuvle o0pa3ubl HMEIOT MEHbIIE bao ‘
MEXaHHUELKYI0 NPOYHOCTb, UEM CY- 400 F
xue. B wuHTepBasne  Temmepartyp
800—1000°C mexanuyeckas npou- 200
HOCTb K4K CyXHX, TaK W HacCbIllEH- 1 ) 1 1 1 1 1
HbIX BOJIOH 0Gpa3woB ocTaeTes MpH- 0 10 20 30 40 50 60 T,mun
MEpPHO 'OJHHAKOBOH. ‘ ;
iIpy obG:XKure H3eAHH AO TeMIle- Puc. 2. Pacmupenre ofpasia, oGOMIKEH-
patypel 800°C 1 CYTJIHHKaX NPOLYK- woro npu 300° C, moc/e HacblieHHs BOAOH

Thl PA3JOKeHHs TJIHHHUCTOrO Belle-
CTBa 00sagaI0T OOJMBUION aJCOPOUHOHHON CHOCOOHOCTBI) H CKJICHHOCTHIO K
Hahyxanuw. Boga, nonagada B mopbl U3AENHH, pPa3LABHTA€T 4YaCTHIBI H TeM
caMbiM pacUIMpSIeT H3JEJHEe H CHHAAeT MeXaHUYECKYIO IPOYHOCTh 06pasuon.
IMpu remneparype Boiue 800°C mnosiBisieTCs IepBHUYHBIA pacmiaB
[5], XoTOpBIl YaCTHYHO PACTBOpAET NPOAYKTH Pa3/ICKEHHA TJHHHCTOTO
sewlecTsa U crabunusupyer CTpyktypy. [1o mepe yBenuuenus TemmepaTtypol
o6xkura o temneparypo 1000°C
600 . - : KOJINYeCTBO PaciljiaBa yBeJH4H-
BAeTCsl HE3HAUNTEJBHO.
Mexanuueckas  NpPOYHOCTb
500 / CTPYKTYPBl U3JeNuil, CAOXKeHHas
4 06KHTOM TpPH TeMIepaType HHU-
400 xe 800°C, siBasiercss HeyCTOM-
YyMBOHl K JACHCTBHIO BOAHI.
Takum o6pasom, [Jas crTa-
O6UNH3ANHH CBOHCTB 0OXKHUT CTPO-
| uTeabHOTO KMpNHUA HEOGXOMAHMO
2001 P npoeoauTh TpH  TeMmmepaType
» ' 950—1000°C, npu KOTOpOH no-
100 v { CTHraeTcs GoJiee BRICOKAS XHMH-
yecKas YCTOHUYHBOCTb CTPYKTY-
T I por msmenumi. Mexannueckasi xe
3ao 400 500 600 700 800 900 fgpg ~ 'POUHOCTH COSAACTCHA NMOATOTOB-
T, % Kofl Macchl B MJIaCTHYECKOM CO-
. CTOSIHUM TyTeM JAOBEACHHUS KOJ-
I:(I;JET: IgIgMaeS}:le(;aBHe MexatlHyecKkoil npou- JOHIOB 10 pas3MepoB 3JeMeH-
I_nyge 06p a3, TAPHBIX YACTHL, CYWIKOH H3Je-
2 — HacBIIeHHEle BOZOI 06pasLbl JMH M OOXKUTOM HX TIDH TeMre-

patype Hi:ke 800°C,

Gom, e/cm?
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