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THUPOBAaHHBIX HAa PAaCCMOTPEHHE HENPEPHIBHBIX 00IacTen
BapbUpyeMbIX IapameTpoB. PeanpHOE XK€ NMPOEKTHPOBa-
HHUE B OOJBIIMHCTBE CIIy4acB CONPSDKEHO C ONEpaLUsIMU
Ha JUCKPETHBIX MHOXKECTBaxX IapaMeTpoOB, UTO, HPEKAe
BCETo, OOYCIIOBIEHO TpeOOBAHWSAMHU CTAHAAPTH3ALUH U
YHHU(HKAIIHH.

OnavH U3 BO3MOXKHBIX IyTeH pelIeHus 3TOM 3amaduu
COCTOUT B HCIIONB30BAaHMM OYpPHO Ppa3BHUBAIOLIETOCS B
mocjefHee BpeMsl 3BOJIIOLIMOHHOTO  MOJIENHUPOBAHMUS,
WHAaYe Ha3bIBAEMOT0 FeHETHYSCKUMH anroputMamu [1]. B
TO JXK€ BpeMs CEpbe3HBIM HEJNOCTATKOM TI'€HETHYECKHUX
AJITOPUTMOB SIBJIIETCS JIOCTATOYHO OOJIBIION 00BhEM HTE-
panuii, KOTOpbIe CIeAyeT BBIIOJIHUTE 10 MOJYYEeHHs Tpe-
Oyemoro pesynbTata. sl TAKUX CIIOKHBIX 0OBEKTOB, KaK
BaroHHbIE KOHCTPYKIHH, 3TO MOXXET NPHUBECTH K HEMIO-
ITyCTUMO OOJIBIINM 00bEMaM BBIYHCIICHHH.

Hacrosmas pabora mocBsieHa aHalW3y BOIpoca
CHIDKCHUSI TPYAOEMKOCTH F€HETHIECKUX JITOPUTMOB IIPH
ONTUMM3ALUKY HECYIUX KOHCTPYKIMM BaroHos. Jlis mpo-
BEJICHUS ONTUMH3AINH CTPOUTCS €IUHBII UTepalliOHHBIH
mpoliecc, B KOTOPOM Ha Ka)IOM IIare IeHEeTH4ecKOoil
MOpOIEeIypsl  OCYLIECTBISIETCS  OLIEHKA  HAMpPSKEHHO-
J1e(OpMHUPOBAHHOT'O COCTOSIHUSI pacCMaTpUBaeMbIX BapH-
aHTOB KOHCTPYKIHMH II0 METOJy KOHEUHBIX JIEMEHTOB C
UCTIONIb30BAHINEM MHOTOCETOYHOTO AJITOPUTMA pPa3feiib-
HBIX W HaJlararolluxcs MECTHHIX nedopmanuid [2]. Dtor
ITOPUTM MO3BOJISIET IONY4aTh SKOHOMUYHBIC DPEIICHUS
JUISL CIIOXKHBIX A€(h)OPMUPYEMBIX CHCTEM.

HomyctuM, HEOOXOIMMO CIIPOCKTHPOBATH MHHU-
MaJIbHYI0 10 ce0eCTOMMOCTH BaroHHYIO KOHCTPYKIHIO,
ONHCBHIBAEMYIO B BHE IUIACTHHYATO-CTEP>KHEBOH cHCTe-
MBI, [IPU BBIOOpE MAapaMeTpoOB HAa HEKOTOPHIX KOHEYHBIX
MHOXKECTBaX TOJIIMH JIICTOB OOIIMBKH W Tpoduien
crepkHed. CTaBATCS OTpaHUYEHUS 1O MPOYHOCTH U yC-
TOMYMBOCTH pa3pabaThIBAEMOT0 0OBEKTA.

KonkpeTHast peanm3anusi KOHCTPYKLUHM HHTEpIIpe-
THUPYETCs KaK 0c00b, HAOOp TeHOB KOTOPOH OIpeAesIeTCs
COCTOSTHHEM BapbHpYEMBIX IIEPEMEHHBIX. B KauecTse
KPHUTEpHsI BBKHBAEMOCTH KOHCTPYKIIMH paccMaTpHBacT-
csi ee cebecToMMOCTh. UeM HIKe ce0eCTOMMOCTh, TEM
BBDKHMBAaEMOCTh cunTaercs Bblme. CiydaiiHeIM 00pa3zom
(dbopMHpyeTCsl YeTHOE YHCIO 0CO0eH HAYalIbHOTO MOKO-
JeHus. Jlanee BBINOIHAETCS CMEIIAHHBIM UTEPAalMOHHBII
IpoIiecC, BHEMIHUN LUK KOTOPOTO BKIIOYAET CIEAyHo-
1€ OCHOBHBIE ITAIbI.

1). Ilposepxa pabomocnocobnocmu 6apuanmos
Koncmpykyuu. JIast Kax10# 0coOM B MOKOJEHHH BBIION-
HSETCS] aHAJIM3 HEeCyIIeld CIOCOOHOCTH € MTOMOIIBIO alro-
pUTMa pa3feibHBIX M HaJararolluXcs MECTHBIX aedop-
Manuii. [Ipy 3TOM OCYIIECTBIAIOTCSI OLEHKH BO3MOXHO-
CTH COKpAIlleHWs AaHHON HTEPAMOHHOW IMPOLEAYpHI 3a
CYET BBEJICHHUS TOTPABOYHBIX KO3((OUIIMEHTOB, KOTOpHIE
YUUTHIBAIOT YTOUHEHHE PAcUeTOB, MOIy4aeMoe NpH BBe-
JIeHnu 0oJiee MEJNKHMX IO CPaBHEHHUIO C UCXOJHOW CETOK
KOHEUHBIX 3JIeMeHTOB. [locie mpoxoxIeHHsI HECKOIbKUX
MOKOJICHUH MOKHO, WCIOJIBb3Ysl 3TH KOI(GPHUIUECHTHI, HEe
MIPOBOJIUTH MOJHBIX PACYETOB C IMOMOIIHI0 MHOIOCETOY-
HOTO aJrOpPUTMA, OIPaHUYMBIIUCH BBIIOTHEHHUEM OJHOU
WJIN HECKOJIBKHX UTEpAIi BHYTPEHHETO UK.

OOBEKTHI, HE yIOBJIETBOPSIONINE HECYIIEH CIoco0-
HOCTH, WCKIIIOYAIOTCA M3 TOKOoJeHUs. OHH 3aMEHSIOTCS
paHee TIOJIYYEHHBIMH OTHOCHTEIIFHO palNOHAIEHBIMH
PELICHUSIMHA WIIH BHOBH (DOPMHUPYIOTCSI C TIOMOIIBIO /1aT-

YHMKa CIy9alHBIX YUCEI.

2). Mymayus. Cny4aiiHpiM 00pa3oM sl KaXJ0ro
BapuaHTa KOHCTPYKIIMM MOET ObITh M3MEHEH psij mapa-
METpOB.

3). Kpoccunzosep. IlociaenoBaTenbHO BBIOHPAIOTCS
mapsl 0co0el M3 TEKYIIEro IOKOJIEHUS CTOXaCTHIECKOH
CXeMOH ¢ TepeMeleHneM (MEeToZoM pyJeTku). Beposit-
HOCTh MOMAJaHUs KaXJOH 0coOM B Tapy OmpejenseTcs
BBDKMBAa€MOCTBIO paccMaTpuBaeMOro BapuaHTa KOHCT-
PYKILHH.

[pexacraBnsiemast nTepalioHHas cxema Obliia peau-
30BaHa B paMKaxX KOHEYHOIJIEMEHTHOTO IMPOrpaMMHOI0O
kommiekca DIVLOC-SEGMENT. BrimonHsuchk pacye-
THI 110 ONTHMAJIBHOMY CHHTE3y HECYMIMX KOHCTPYKIUH
KPBITBIX TPY30BBIX BaroHos. Ilomy4yeHa 10CTaTOYHO BbI-
cokast 3(pQeKTHBHOCTh HMTEPAOHHONW MPOLEIYPHI, I0-
3BOJISIIONICH HAXOIWTh palMOHAIbHBIE KOHCTPYKTHBHBIC
peLIeHust U HeCyIeH CHCTEMbl pacCMaTpUBaeMOro TH-
na npu nposejaeHnn 6-8 yacos cuera na ITK Pentium 1V
2800.
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EFFECTIVE FOAM CERAMICSMADE FROM
WASTES
TugarinaA.O., LokhovaN.A.,
Kossyh A.B., Toporov A.A.
Bratsk state university,
Bratsk

In the situation of diminishing natural silicon raw
materials it is necessary to use for, example, the wastes
from the pulp production, the thermal fly ash of heat —
power station and amorphous microsilica

The production technology of ceramics with pores
by foam making is quite easy, though the production of
quality material is possible only with the strict observance
of numerous small details. It is especially important with
the raw materials based on technological wastes.

The problems of production ceramics with pores
from dispersed technological wastes for construction pur-
poses could be classified as follows:

manufacturing of the rigid matrix convenient for
making pores,

selection of the effective foaming agent;

control of water to solids relation;

control of influence of high humidity and reinforce-
ment of the pores cage during the first stages of solidifica-
tion;

selection of the optimum mode of thermal treatment.

Combination of high calcium concentration ash with
amorphous silica compound (microsilica) case the pro-
duction of rigid ceramic tile [further used in the process as
matrix for making pores in construction materials.
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The undertaken researches showed that the by-
products and modified wastes from sulfate pulp produc-
tion could be used as foaming agents. For example - the
water solution of detergent Taiga' and emulsion of tall
pitch.

High dispersive of the amorphous microsilica
(S=250000 cm?g), the wastes of crystal silicon and at
lover level the high calcium concentration ach predefine
the high water consumption of the compound. In addition,
adding the foam to this system demand to use the com-
pounds with high water consumption. Insufficient mobil-
ity of the mixture cause the destruction of the foam bub-
bles and the excessive humidity also changes the theo-
logical properties of the mixture ad prevents its structuri-
zation. The results of the researches showed that to get the
material with the density of 400-800 kg/m® on the base of
the above mentioned wastes the relation water-to-solid of
the mixtures should be 1,3-0,9.

This high water trapping considerably slow down the
setting of the mixture and decrease the rigidity properties
of the dried semi finished and final products.

Adding of Na,CO;3; increase the rigidity of the con-
struction materias, ashes and microsilica and also the
porous materials. When adding 4-10% of mass of dried
compounds the rigidity of the semi finished product dur-
ing its pressing increases in 20-30% due to the reaction of
hydration setting. Na,CO 3 acts also as diluter and when
its concentration increases to 5-10% the water consump-
tion decreases in one third (water-to-solids=0,68) main-
taining the same consistency. During the firing the addi-
tive Na,COs know for its flux properties intensify the col-
lection of melt silicon, which make the monolith from
hard melting particles. Due to the flux action the rigidity
of the burnt material increases in 35-40%.

It should be noted that the beginning of the setting of
this mixture begins in 10-20 minutes, though the stability
of the foam based on detergent "Taiga" is 40-60 min, that
means that the structurization of the system is taking
place before the destruction of the foam.

To eliminate the distortion and high shrinking de-
formation the drying of the material should be done at the
temperature not more than 60°C. To have the possibility
of easy taking away of forms, the material should have
some residual humidity, which is necessary for particles
adhesion due to intermolecular interaction, when the wa-
ter in very thin films has the adhesive effect.

The rigidity properties of the material also depend on
the modes of thermal treatment. The researches showed
that the increasing of the standby time at the maximum
firing temperature (900°C) increase the rigidity of the
material (up to 50%), accompanied by the increase of
firing shrinking from 6-7 to 8-10%.

The mathematical model of the experiment aimed to
evaluate the influence of throe major factors (content of
Na,CO;s, flow of foaming agent - detergent "Taiga' and
temperature of firing) helped to define the optimum com-
pound composition and the temperature of thermal treat-
ment.

The compound having more balanced characteristics
should be fired at 900°C and have 7% of foaming agent
and 6% of soda: Compressive strength - 1,63 MPa, aver-
age density - 0,68 g/cm?®, the construction quality factor -

22,1¥10, thermal conductivity (according the empirical
formula of V. P. Nickrassov) - 0,24.

The alternative version of additive instead of sodais
wastes containing fluorine of Bratsk Aluminium Plant.
The using of spent coal living gave a chance to get effec-
tive wall ceramics and foam ceramics with a minimum
shrinkage.

OB30P OCHOBHBIX METO/IOB
OOPMUPOBAHNMSA KBAHTOBO-
KPUIITOI'PA®HUUYECKOI'O KJIIOUYA, C
KOAUPOBAHUEM OJJHO®OTOHHBIX
UMITYJIBCOB 10 OTHOCUTEJBHOM ®A3E
Xaiipos .E., Pymsnues K.E.,

H3zeiikano A.A., )Kykos M.A., [TonbiBsHas B.B.
Taeanpoeckuii 2ocydapcmeenHblil
paouomexnHuyeckull yHugepcumem

B Hacrosimee Bpemst misi mnpoBaHUs CEKPETHON
nHpoOpMalMK IIUPOKOE PACHPOCTPAHEHHE IOIYUHIH
KpuITorpaduueckie MeTo/ibl, OCHOBaHHBIE Ha CIIeLUalIb-
HBIX CEKPETHBIX KJIFOYaXx.

Bce coBpemeHHBIE KpUNTOrpaUIECKUE CHCTEMBI
JIeNSATCs Ha CHMMETPHYHBIE W HecMMMeTpudHble. CuMm-
METPHYHBIE WJIM CHCTEMBI C CEKPETHBIM KIIIOYOM IIpen-
CTaBISIOT COOON TakWe CHUCTEMBI, B KOTOPBIX Almca U
bo6 (npuHATHIE B HAyYHOH JIMTEPaType yCIOBHBIE HMEHA
JUIS TIepeNlafoIe W MPUHUMAIONMEH CTOPOH COOTBETCT-
BEHHO) BJIQJICIOT KOH(DHUICHIHATBHOM uHpopMmarue (Ha-
mpUMep, KIF0YOM), KoTopasi He u3BecTHa EBe (ycioBHOe
uMs s 0003HAYCHHS MOACIYIIMBAOIICH CTOPOHBI).
Kirou npumMeHsieTcsi KaKAbli pa3 Juisi KOJUPOBAHMS MU
JIEKOAMPOBaHUs repenaBaeMoil nHdpopmanuu. B Hecnm-
METPHYHBIX CHCTEMaxX MM CHCTEMaX C OTKPBITHIM KIIFO-
YOM HCHOJIB3yeTcs Ba Kimoda. OnuH U3 HUX (ITyOIMYHbIH
KJIFOY) MCIONB3yeTCs Ul MN(POBaHUs, B TO BpeMsl Kak
IOpyroii (CeKpeTHBII KIFoY), HCHONIB3yeTes uisl Aeudpo-
BaHUA COOOIIEHUIA.

BypHoe pa3BuTHE KBAaHTOBBIX TE€XHOJIOTHH HPHUBEIO
K TIOSIBICHHUIO HOBOTO HAamlpaBJIeHWA B Kpunrorpapuu -
KBaHTOBOHM kpunrorpaduu. ['eHepanus Kio4a MeToJamMu
KBaHTOBOM KpHUNTOrpaguu OCYNIECTBISETCSI HENOCPEACT-
BEHHO B IIpOIIECCE Mepesiaud €JUMHUYHBIX (POTOHOB MO
KaHaJy cBsi3u. Ha/e)kHOCTh 3THX METOZ0B 0a3upyercs Ha
HE3bI0JIeMOCTH (YHAaMEHTAIBHBIX 3aKOHOB KBAaHTOBOM
¢bu3uKn.

[epBoHauaNBEHO KBaHTOBO-KpHUIITOrpadpuIecKue
CHCTEeMbl OBUIM IpEAHA3HA4YeHBl Uil OTACIBHBIX Iap
MOJIb30BaTeNe, HO 3aTeM CTaJld PacCMaTpHBATh M JUIS
00IBIIOTO KOJMYECTBa Jtoiei. s reHepaym CeKpeTHO-
ro KJI0Ya OBIJIO MPEUIOKEHO NOCTaTOYHO OOJIBIIOE KO-
nn4yecTBO nportokosioB. OnHako Hamboliee pacnpocTpa-
HEHHBIM siBIsicTcss BB84.

B atomM mporokone Iy mepenavd KIOYEBOW WH-
¢dopManuu 0JHO(QOTOHHBIE HMMIIYJIECHl KOIUPYIOTCS IO
MOJISIPU3AIIUH, JTHO0 MO0 OTHOCUTENILHOU (hase. DT METo-
JIbl KOJIMPOBAHUsI UMEIOT KaK IPEHMYIIECTBa, TaK U He-
JIOCTATKH.

PaccMoTpuM OCHOBHBIE CHCTEMBI C ()a30BBIM KOJIH-
pOBaHHEM.
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