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NMPOIrPAMMA PACYHETA BA3SKOCTW, NMOBEPXHOCTHOI'O
HATAKERHUA N TKJIP /1A MHOI OKOMINOHEHTHbBIX CTEKO/1

Po3pobneHa nporpama ans EOM fna po3paxyHKy B’A3KOCTi Ta NMOBEPXHEBOr0 HaTAry CKI0pPO3n/iasiB Ta
TemnepaTypHOro KoemilieHTy NiHIMHOro PO3LUMPEHHS CKMa 3 LUMPOKUM Aiana3oHoM BapitoBaHHS OKCU-
[iB, B TOMY YMCAi 3i 3MiHHOIO Ba/IeHTHICTHO. [porpamMa Bigpi3HAETLCA NiABULLEHOK TOYHICTIO PO3paxyH-
KiB AN HETpaAMLiiHMX CKNagiB cKnoMaTpul,.

The computer program for viscosity and superficial tension of glass-melt and temperature factor of linear
expansion of glass calculation with a wide range of a variation oxides, including oxides with variable va-
lency is developed. The computer program differs the raised accuracy of calculation for nonconventional
structures of glass-matrix.

BeegeHvie. icxo4HbIM MaTeprasiom 41s MosyYeHUs CTEKIOKPUCT/ITIMYECKUX MO-
KPbITUIA AB/ISETCA (PPUTTA — CU/IMKATHOE CTeKNo. OnpefeneHve pas/iMyuHbIX (PU3NKO-
XUMUYECKNX CBOMCTB CTEKO/ PacUETHbIMU METOLaMU AB/IAETCA BaXKHOM YacTbiO Teope-
TUYECKUX UCCIEA0BaHWI 1 NPaKTUYeCKO paboTbl TEXHO/IONOB. K HAaCTOALLEMY BpeMeHU
VCCnefoBaTe/iaiMm NpoBefeHa 60/bLUas paboTa C Lie/bio pa3paboTKM BbICOKOTOYHbIX pac-
YETHbIX METOZO0B OMpeaeieHNs BEIMUMH (PU3NKO-XMMUYECKX CBOCTB CTEK/TOKOMMO3-
LW MO UX COCTaBY U YTOUHEHUSI PaCUETHbIX KOD(MLMEHTOB, OTPaXKAOLWWX B/USHME
OTZEe/bHbIX OKCUA0B Ha CBOMCTBA CTeK/a.

B HacToslLLIee Bpems LLUMPOKOE MCrosb30BaHMe MoydmIn HETPaaULMOHHbIE COCTa-
Bbl CTEKO/1, B KOTOPbIX CTEK/I000Pa30BaTe/IN 3aMEHAOTCA TaKMK OKCaamm Kak Fe,0s,
ZrO,, ZnO, CdO, PbO un ap. MNpumveHeHMe N3BECTHLIX METOAOB pacyeTa afaNTUBHbIX
CBOWCTB CTeKna [1 — 6] He Bcera BO3MOXHO 13-3a 60/1bLLOro pa3Hoobpass 1CMosb3ye-
MbIX B MPON3BOACTBE MHOMOKOMIMOHEHTHbIX CTEKO/1, COCTaBbl KOTOPbIX BbIXOAAT 3a Mpe-
AeNbl NPUMEHUMOCTY (DOPMY/I, NMPEA/IOKEHHBIX Pa3/NyHbIMK asTopamn (J1.W. [leMKuHa;
O.C. LWasenes; XXunnsp, Oro6ptonb 1 KHann; Autuens; PybeHcTeitH; Menbxodid 1 To-
mac; O.B. MasypuH, B./. Toneyc 1 A.A. Benbii n gp.). Hanpuvep, B ciy4vae pacyeta
nokasaTesieil CBOMCTB COCTABOB CTEKOJI, BK/OUAKOWMX OKCMAbI NepeMeHHON
BafieHTHocTK (Fe,O3, CoO, NiO, MnO, CuO, TiO,, SnO,), TOYHOCTb MO NpaBu-
ny agantmeHocTM (MeTof AnneHa [7], a Takke BCe paHee paspaboTaHHble Npo-
rpammbl gna ABM, ocHOBaHHbIE Ha 3TOM MeTofe [8]) ABnsAeTcAa Heya0BNEeTBOPU-
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TenbHOW (B OTAEMbHBLIX CNAy4yasiXx OTHOCWTE/IbHAs MOrPELUHOCTb COCTaBASET
50 %). lMosToMy pa3paboTKa MaTeMaTUYecKUX Mojeneii AN pacueTa CBOMCTB
MHOTOKOMMOHEHTHBIX CTEKO/T B 3aBUCMMOCTM OT WX COCTaBa MO-MPEXHEMY
aKTyaslbHa.

MatemaTnyeckas mMojesb. Ha oCHOBe matemaTMyecKux MOAesneit, npegno-
XeHHbIX MaxoBckor V.A., Hamn Gbla paspaboTaHa nporpaMmMa s pacyeta Bs3-
KOCTM W MOBEPXHOCTHOIO HATSXKEHWA CTEKIopacn/aea, a TakKe TeMMepaTypHOro
KoaghuumeHTa nuHeinHoro pacwmnpenns (TKSP) ctekna. [JaHHas nporpamma pas-
paboTaHa B CUCTeME BU3Ya/lbHOr0 06bEKTHO-OPUEHTUPOBAHHOIO NPOrpaMMmMpoBa-
Hus Delphi ans onepaynoHHoi cuctembl Windows. O6paboTka aBTopom [9]
60/1bLIOro 06bEMA IKCMEPUMEHTASIbHBIX [aHHbIX O BbllleyKa3aHHbIX CBOMCTBax
MO3BOIMMA CYMTATb, YTO MPEAJIOXNKEHHbIN METOL MMEET LOCTaTOMHO BbICOKYH) TOY-
HOCTb B LUMPOKOM AMana3oHe BapbUpoBaHNA KOMMNOHEHTOB. CpefHeKBajpaTuyHble
OTK/IOHEHUS COCTaBNAOT: Ans pacueta TK/IP S = 8,56-107 rpag™, ans pacyeta no-
rapudma Ba3kocTn S = 0,345, 4151 MOBEPXHOCTHOrO HaTsXeHus S = 22,9:10° H/m,
YTO COOTBETCTBYET NOrPEeLUHOCTN pacyeToB 7 — 8 %.

[Mporpamma paccumTaHa Ha onpefesieHne CBOMCTB CTEKOJI, CofepyKalmnx cre-
AyoLme KomnoHeHTbI: Li,O, Na,O, K,0, MgO, Ca0, SrO, BaO, Zn0O, CdO, PbO,
MnO, Fe,0;, CoO, NiO, B,0;, Al,Os, SiO,, TiO,, ZrO,, P,0s, ans cocrasos, Co-
fepxawnx CuO — moxkHo paccuntaTb TKJIP 1 BA3KOCTL, BKAoYarowmx F — TKJIP
N NOBEPXHOCTHOE HaTAXeHne, okenabl BeO 1 SnO, — NOBEPXHOCTHOE HaTAXKEHME.

3aBucumocTb TKJIP cTekon onpeaensieTcs ¢ noMoLLbl NIMHENHOro YpaBHe-
HUA perpeccuu:

n
a-10" =3 3, (1)
2

roe a; — KoauuneHTbl YpaBHEHUA PErpeccun, X; — CoepyKaHne KOMMOHEH-
TOB, MO/1. %.

[ns pacuyeTa BSI3KOCTV pacrifiaBa MCMo/b3oBaiach HeMMHEHas MaTeMaTyecKas
MOZESb:

n
lgh = a, + > a;X; +(Cy +Cy Xy +CgiXsi )/ T +¢/T?+¢/T3, 2)
i=1
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roe a; — KoauumneHTbl YpaBHEHUA PErpeccuu, X; — CoepyKaHne KOMMOHEH-
TOB, Mon. %, T — Temnepatypa, °C, ay, C, Co, Ch, Cs — HE3ABUCMMbIE MNEPEMEHHbIE
YpaBHEHNs perpeccun.

3aBMCMMOCTb MOBEPXHOCTHOrO HATSHXKEHWUS pacrnsiaBa CTEKON OMUChIBANACh C
MOMOLLbIO CeflyHOLLEV MaTeEMATUYECKON MOAENN:

n
s -103:a0+_2iaixi+c-T, 3)
i=

rae aj — KoaPMULMEeHTbl YpaBHEHNUSA Perpeccuu, X — CoLepXaHe KOMMOHEH-
TOB, MoJ. %, T — Temnepatypa, °C, ao, C — He3aBUCUMbIe NepeMeHHbIe YpaBHEHUA
perpeccun.

PyKoBOACTBO A7 Nonb3oBaTens. Mpu OTKPbITUM NPOrpaMMbl NOSBASETCS
rNaBHOe OKHO (puc. 1), B KOTOPOM MPOM3BOAMTCS BBOJ XMMMWYECKOTO COCTaBa
CTEKMOKOMMNO3MLM B BECOBbIX MPOLIEHTAX, 3HAUYEHNE CYyMMbl KOTOPbIX BbIBOAWTCS
Ha 3KpaH, YTO MO3BONSET NErKO HaTK OLLUMOKY MPW HenpaBW/bHOM BBOAE YMC/O-
BbIX 3HAYEHUIA XMMMYECKOr0 COCTaBa KOMMO3NLIM.

S E ] 18K JHIE Y | AHHA

SaAn  Capanra O e paians

AIINVMYECKINT cocTak. Bes. %o Tenmepatypa, "

810, Cdo
F-i), 100
Al Oy i

Li; Ti'f}; Pacrier
Na, O Fe .0,

| B CoD

Call [ T

I IInC

b el

10 snC-

Bat} F

Falyis ]

FPhi CyMMA

Puc. 1 — 'naBHOE OKHO NporpamMmbl
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B [anbHeiwmXx pacyeTax OCYLLECTBNSIETCS MepecyeT BECOBbIX MPOLEHTOB B
MO/IbHbIE U PacyeT CyMMbl MOJbHbIX MPOLIEHTOB, KOTOpas [JO/KHA COCTaBNSATb
100 %.

Mocne HaxaTust Ha KHOMKY PacueT Ha aKpaHe NosiBNSeTCcs OKHO Pe3ynbTaThbl
pacueTa, KOTOpoe NpeAcTaBneHo Ha puc. 2. MporpammMa npeanonaraeT OLeHKY Mo-
PELLIHOCTY pacyeTa, B YaCTHOCTM CPeAHEKBAAPATUYHOIO OTK/IOHEHNS.

FPesynTam pacieia £
TEIF cTetcna
atlfg’=5225
Horapidhs pA3KOCTI
lan = 70449851 5890511
Busrocie
n= 11091359.1220721

LIoBCPsHOCTHOC HATAA CHIIC
f*107= 243 827409285051

Puc. 2 — OKHO «Pe3ynbTaThl pacyeTa».

B meHto daiin 4oCTynHbI cneaytowme KomaHapbl (puc. 3):
= HOBbIil pacyeT - OCYLLECTB/AET OUNCTKY AYeeK /19 BBOAA AaHHbIX;
=  COXpaHNUTb - COXPaHSAET pe3y/ibTaTbl pacyeTa B TEKCTOBOM PefaKTopeE;
* BbIX0[ — OCYLLECTB/ISET 3aKPbITME MPOrpamMmmbl.

i BEOJ MO0 JHBIN JaHHBIL
$arn  Cnpapka O nporpamus

HoBbH pacdeT

CURPARKIE I COCTaA
Briog . 3

DILS 5 CdC
B.O- P.O.

Puc. 3 — MeHto «Pann».

[ns coxpaHeHWs pe3y/bTaToOB pacyeTa HEOOXOAMMO HaxaTb Ha KHOMKy Co-
XpaHUTb U B AMasioroBoM OkKHe OTKpPbITb BblOpaTh TEKCTOBbLIA AOKYMEHT, B KOTO-
pbIi 6yOyT COXpaHeHbl pe3y nbTaTbl pacyeTta (puc. 4).
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ﬁ&{ pacueT BAIHOCTH - bnokHoT

thain Mpaska dopwat Bwa  Cnpaeka
159,06, 2008 13:30:55

si02 = 72, 5%

B203 = 9, 7%

Al203 = 2,5%23:53 19.06. 2008
Mazo = 5§,5%

K20 = 0, 8%

Cao = 0,6%

Moo = 0,1%

Zno = 5,2%

THNP cTekna
a = 0,0000052F5

NorapudM BAZKOCTH
Tgn = 7,044585158590511

BAZKOCTE
no=11091569,1220791

MOEEPXHOCTHOR HATAKXEHKE
6 = 245827,460285051

Puc. 4 — Pe3ynbTathl pacyeTa.

Cnpaeka: PykoBoJCTBO NDbIOEAHMA NPOTPAMMO @%

Conepsanme 1 Mowes |

BrtepiTe 1as0en | HasrnTe kHoNkY ' Tlokasars' vk BeIGEpHTE LpUryD
BKAAOKY,; Hampuried, T pegrMeTHEIR ykasatens.

2] Mpenznel cogep#aHia KoMIoHEHT 0B

';EI Pk CBOQCTED 407 N0ALS0BAHAA MPOMPatMoE
@ BeeaeHie
El Beog, ganHe
2] Coxparerie peayneTarce

JakpeTh MNevats. . OTrzHa

Puc. 5 — OkHo «CnpaBkay.
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Aana nonyyeHns
CMpaBKM MO MO/b30Ba-
HAKO MporpaMmon Heob-
XOOMMO HaXaTb KHOMKY
«CnpaBka». B OKHe
«CnpaBka» (puc. 5) Tak-
e npeacTaBneHbl Mpe-
[efNlbl  COAEPXKaHUA KOM-
MOHEHTOB CTEK/I0KOMMO-
31K, KOTOPble OrpaHu-
YMBAKOT  YAOB/ETBOPU-
Te/IbHY0 TOYHOCTb pac-
yeTa MpemasioKeHHOW Me-
TOAMKMN,

BbiBOAbI. Takum
obpasom, paspaboTaHHas
nporpaMmMa pacueTa 3Ha-
YMTE/IbHO pacLUMpseT 06-



NacTb COCTaBOB MPOEKTMPYEMbIX CTEKON MO CPABHEHMIO C TPAAMLIMOHHLIMU METO-
AVKaMK pacyeTa, He Tepssi NPU 3TOM TOYHOCTU pacyeTa. Takke nporpaMmma mc-
MoMb3yeTcs Ha OfIHOM M3 3TarnoB OLEHKM (tOCYHOLLE CNOCOBGHOCTY NPUPOAHbIX U
TEXHOTeHHbIX MPOAYKTOB, NEPCNEKTUBHbIX 151 UCMO/Mb30BaHNSA B TEXHONOTUM Ka-
MEHHO-KepaMUYECKNX 3NN Pa3NINYHOTO (hYHKLMOHA/IbHOTO Ha3HauYeHus.
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