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BJIUAHUE BBIJEP)XKHU NMPU BAPKE CTEKJIA HA EIO
PEAKILUOHHYIO CIIOCOBHOCTb H ®A3005PA30BAHHE

M. I'. ¥COB, 10. 1. HECTEPOB

(IlpeacTaBiena HAaYYHEIM CeMHHapoM Kadeapbl TeXHOJOTHH CHJHKATOB)

CreaTuTOBas Macca, NOJy4YeHHAs] B BHAE CTEKJa, HMeeT 6oJiee BHICOKYIO
peaknMOHHYIO crnocoGHOCTb. IIpu oGKHMre B Hell MAYT peakuuu c Gounee
IH3KHX TEMIIEPATyp, B pPe3yJ/bTaTe UYero YyAJHHAETCS HHTEPBaJ CIeKaHH:T
W CHeKNIerocss COCTOAHHA. OHTeNb H JPyrHe HCCJeloBaTeld YKasbiBa-
10T [1-5], 4T0 CTPyKTypa CTeKOJ CHJBHO 3aBHCHT OT NpeJABapHUTEJbHOM
Tepmuueckoli 06paboTku ¥ crnoco6oB MX noaydenus. [Tostomy HeoGxoanmo
OblJI0 BHISICHHTH BJHsSIHHE NPOLOJKHTEJNbHOCTH BapKH CTeK/JIa Ha €ro peak-
IIHOHHYIO CITOcOGHOCT K (pasooOpasoBanne. Takue uccieLoBaHUsST GbIIH Bbi-
MOJHEHbl Ha cTekie cocrasa: Taidpk Onotckait — 80, yraekucasiit 6apuii—15
u Yacos-Spckas rauna—>bY%; uan B okuenax: Si0;—56,70%; Al,03—2,06%;
Fe,0;—0,24%,; MgO0—28,86%; BaO—11,95%; KsO—0,18%, cooTBerct-
BYICIIMH cocTaBy creaTHTOBOM Macchl II-5.

Tabauua |

CnekaemMocTh M ycajka HM3AeJHH mPH 06GKMre, H3roTOBJEHHBIX
H3 CTekJa C Pa3fHYHON BLIAEPIKKOW NPH Bapke

Tgmnepa- HM3venenne BOZOUOrIQUICHHA H3lAe- Ycanka H3fneauii 8 % M3 cTexaa,

T}')F:(‘:'r‘;@ auit B % M3 cTeKJa, CBAPSHHOIO CBapPEHHOr0 ¢ BblIEPKKOH
°C ' C BHJAEPXKKOH B yacax B 4Yacax

05 | 1 4 05 | 1 4

960 6,5 10,9 10,9 6,6 3,6 3.6
1000 5,5 10,6 10,6 7,0 3,6 3,6
1100 4,86 10,3 10,3 8,2 4,0 3,6
1150 4,24 10,0 10,1 8,4 4,7 4.0
1200 4,17 9,6 9,8 9,1 6,0 4,4
1250 2,39 7,8 8,0 9,5 6,8 6,5
1300 0,02 5,0 5,9 11,5 7,6 7,6
1350 — 0,03 0,04 11.5 11,2 11,2
1380 — 0,03 - — 11,2

Crek/0 BapuJioCchb B KPHUITOJNOBOH IeYH, B KOPYHIOBBIX THIVIAX IIpH
temmepatype 1560—1580°C. Pexum HarpeBaHHs Ne4H HOLJAEP:KHBAJCA IO-
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CTOSIHHBIM, C PAaCXOXOM BPEMEHH Ha HarpeBaHHe KO KOHEUHOH TeMIepaTyphl
B KosHYecTBe D yacoB. Pacniap/ieHHas H OCBeT/IEHHAs Macca IOC/Je pas-
JHYHOH BBLIEDXKKH NPH KOHEUHOH TeMmmepartype BbLIMBadach B BoAdy. Tax
OblIH  cBapeHnl CTeKJa C BHIAEGPIKKOH TIPH  BHICOKOH TeMOepaType
B 0,5; 1,0 u 4 uaca. Cyxoe
9e0° CTEKJIO ¢ J00aBKOH HoBep-
XHOCTHO-3KTHBHOrO  Belle-
CTBA Das3MalabiBajoch [0
MOJTHOTO TIPOXOXKJAEHHS ye-
pes cuto Ne 100. OnwiTHble
o6pasibl (bOopMOBaHCh
npeccoBaHneM na napadii-
B HOBOW cBsiske, OGKHI U3-
. AEJIMH TpOBeJeH Ha Teme-
343 patype 960, 1000, 1100,
1160, 1200, 1300, 1350 u
1380°C B cuaurtoBoit meun
N0 THIIOBOMY peKUMY.

Hceaenosasna  noxa-
3LIBAIOT, YTO peaKUHOHHAas
CIIOCOOHOCThL CTEKOM, CBAa-
PEHHBIX € pa3JU4YHOH Bhi-
LEepXKKOH B pacijaBJeHioM
COCTOSIHHH,  HEeOAHHAKOB,
OHa YMEHbIHAETCSI C yBeJH-
yeHneM Bolaep:kku. [loc-
» JeHee QHKCHPYETCS TOBHI-
a 800° [IEHHeM TeMIlepaTyphbl KpH-
CTAJITU3AUHH CTeKOJa (pHC.
1) m nauneiM# chekaemo-
et (taba. 1). Temmepary-
pa MOJHOTO CNeKawusi H3-
HeJHil U3 MAacCCH, MPUIOTOB-
JIEHHOIl B BHJIE CTEKJa, TOo-
BLIIIAETCST € VAJHHEHHeM
BpeMEHH BBLIZEPKKH INpu

800° BapKe CTeKJa.

[Ipeanonoxenne, uto
Puc. 1. Buwmsaune auutesnHocTy suizepaks npu rtes- B COCTABE  CTEKOJN  cylle-
nepatype Bapku na xpusble JTA crexkon: a— BbIACP K- CTBYIOT TDYIITHPOBKH, Cl0-
ka 30 munH, O —BHgepmka 1 wuac, 8 — BBHIIEPK KA CO6CTByKHHHe KPHCTAJJIH-
4 waca 3auuu npy Gogee HU3KHX
TemMrnepartypax,  HOATEeD-

KAAKTCA M merporpadUuecKUMH MCCACLOBAHHSIMHU.

B crekne ¢ 30-MMHYTHOH BBIEPKKOI 10 MHKPOCKONOM HaBaIoLaioTcs
YHacTKH ¢ €e/lBa 3aMeTHOH aHH30TPOIMEH ¢ CPeAHHM MOKa3aTeleM MpeJoM-
aenust 1,612, OcHOBHasi Macca CTek/aa M3OTPONIHA € NMOKAa3aTeJaeM npeom-
nennst 1,566. Uem Bbille BEIZEpKKa npH TeMmepatype BapKH CTeKJa, TeMm
CTEKJO CTAHOBHUTCA 6oJee H3OTPONHBIM, Y4aCTKOB ¢ €1Ba 3aMETHOM KDH-
crajnn3audein He Habmaonaercs. Pacnaap cranosuTCcs Gosee OJHOPOIHbBIM
o0 cBoeMy cTpOeHHI0. IlepecTpofika MOHOB NpH KPHCTAMIHZALMH MOJHCLO
crexanus Tpedyer GOJBIIHX 3aTPAT 3HEPTHH, NMOSTOMY OHA W OCYIIEeCTBJISI-
ercst TpyznHee (6, 7).

ITo nansbiM peHTreHorpaduueckoro aHaamsa, B NPOAYKTaxX KPUCTAJJIH-
34N CTEKJA, CBAPEHHOrO ¢ BbIAEPKKOH 30 muH., mpeobiagaomei $hasoil
aBasiercs npotosHcratut. CHauana npu Temmeparype 960—1160°C (bHKCH-
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pyioTesl ero raasHefimne Jqumaud ¢ d=3,15; 1,99 u 1,63, a ¢ rtemnepary-
pet 1200°C yeTKo mosgBAsAOTCS M Apyrue oTpaxkenus d = 3,47 u 2,31. B ne-

3HAUYUTENAbHBIX  KOJHUYEeCTBax
BTOPOH KpHCTaJJHuecKon ¢a-
301 NPOAYKTOB KPHCTaJJH3a-
nuyg  ABJafercst  KBapu ¢
d=1,82—1,84 u 1,53. MHaekc
1,53 coBmagmaer ¢ HHIEKCOM
[IPOTO3HCTATHTA. JTO OTpaxKe-
HHe Ha peHTreHorpaMMe siB-
aserca copMecTHbIM. OCHOB-
HOM KPHCTaJJHUECKOH hason
NPOAYKTOB  KPHCTANIH3ALHH
CTeKJsa, CBApEHHOro ¢ BblIep-
JKKOH B OAHMH 4ac IpPH BCex
TeMIepaTypax, siBasercs Tax-
JKe NPOTOIHCTATHT, HO B 00-
JJaCTH HU3KHX TeMIepaTyp Ha-
psiAy € IPOTOIHCTATHTOM B CO-
CTaBe KPUCTAJNAHUYECKON (asnl
yCTaHABJANUBAeTCA H KJHHO3H-
CTATHT C €ro  HHAeKcamu
d=3,28—3,29 u d=2,99—3,01
KnunosucraruroBasa ¢asa yc-
TaHaBJHBAeTC INpH OO0XKure
Ha TeMmneparypel ot 960 1o
1300°C. Tlpu ob6xkure Ha
1350°C ona wucuesaer no.-
HOCTbIO.

Tperbeli  Kpucraianue-
CKOHN (pa30il NMPOAYKTOB KpH-
CTaJJIH3alHUH CTeK1a ABJAAET-
cd KBapl € HHIEKCAMH
d=182—184 u d=153.
Ksapu mnosiBastercsi 1npH 006-
)Kure Ha teMmnepatypy 1000°C
M CylllecTByeT BO BCEM HCCJle-
JOBAHHOM JHAaNa30He TeMIle-
paryp.

Bonee cnoxHBIH (aso-
BbIH COCTAB IOJyuaercs Ipu
KPHCTaJJNH3alHH CTEKOJ, CBa-
PeHHBIX C BBIIEpKKOH B 4 ua-
ca. M1 3ngecp ocHOBHOH KpH-
crasnuueckoil ¢dasofl  TOKe
ABJAsieTcsl TIpoTosHcTatut. Ho
Hapsily ¢ TPOTOIHCTATHTOM
BO BCEM TeMIepaTypHOM [Ha-
Na3oHe yCTaHaBJHBaeTcA KJlH-
HOZHCTATHT C €0 HHJEKCOM
d = 3,24; d = 2,99—3,04
d =— 2,08—2,09. Ycranasnu-
Baercsl (popcTepUT C HHIEKca-
Mu d=2,15—2,17 u d=2,23—-

Ta6auuma 2

Kprcranausauua usgeanii ms crekaa npu o6xHre
C pa3niHyHON BBIAEPXKKOH NpPH TeMneparype

Bapku. Temmeparypa o06xwura 1300° C
(cHsTO € AHcKa)

30 MHHYT 1 uac 4 vaca
Ne
TL.IT.
d i d I d I
1 |3,47| 10,0 |3,47 | 11,3 3,48| 9,0
2 — — 3,29 | 7 3,24 | 11,0
3 3,14 27,0 3,15 32,0 | 3,15 | 30,2
4 12,99 4,8 3,01 6,61 — —
5 12,80] 21,0 |2,88125,012,87]19,1
6 |2,70 8,8 2,711 8,8|2,70{ 8,2
9 2,54 16,0 |2,56|153| — | —
0 | — - — | — |2,52{10,6
11 [2,471 7,8 |2,47| 5,2|2,44| 6,0
12 2,31 11,0 |23 7,8} — | ~
- _ — | — |2,28] 10,1
13 (2,24, 52 |22 60| — | —
14 12,20 4,3 2,20 8,212,20] 6,0
15 — — —_ — 2,17 6,0
16 — — — - 2,09 4,5
17 — — — — 12,4 5,5
18 1,99 12,6 2,00 | 13,5 — —
19 — — 1,03 | 4,4 1,05] 13,4
20 — — — 1,871 5,0
21 1,84 6,5 1,84 | 6,0 — —
22 | — — — | — | 1,79 6,0
23 [ 1,74 6,5 1,74 6,5 — | —
24 | 1,71 — — | — |1,71] 13,1
25 | 1,68 10,0 1,67 88| — | —
2% | — — — | — |1,63] 9,0
27 | — — — | — |1,57] 2,2
28 1,53 13,1 1,53 | 12 —_ —
29 | 1,50 6,5 (1,50 60| — | —
30 | — — — | — | 1,48 11,0
3l | — — — | — |1,45] 6,0
32 - — — - 1,36 5,8

(o]
d — MexXMJOCKOCTHOE pacCTOsIHME B KpHCTannax A.
I — aGcomoTHasg HHTEHCUBHOCTH JHHUH.

2,25. KBaplu M3 3TOTO CTeKJa He KpUCTaaausyercd. Bapka crekna c ueTwl-
PEXYacOBOH BBIJEPKKOH NMPOBOAHJIACL B THIVIE H3 JBYOKHCH UHPKOHHII.
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B pesysbraTe pacTBOpeHHs NOC/EIHEr0 B CTeKJde IIpPH Bapke B NPOLYKTax
KpUCTaJIU3aluuy ycranasiauBaercs ZrQ, ¢ nugekcamu d=1,94—1,97 u uup-
KOHHH ¢ d=2,15—2,17 u d =1,69—1,71.

WHaeKkcsl peHTreHOrpaMm IpUBEAEHB B TaGJ. 2.
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