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Kuznetsov A. N., Garkavi M. S., Melchaeva O. K., Nurieva E. M.
Influence of discharge-impulse action on hardening of di- and tricalcium silicate
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AHHOMayusi

C uenblo ynyyweHns (OU3NKO-MEeXaHUYECKUX U IKCMNyaTaluMOHHbIX XapakTepUCTUK CTPOUTENbHbIX
MaTepuarioB Ha OCHOBE BSDKYLLMX BeLIEeCTB MNPEAnoXeHO MCnonb3oBaTb METOA paspsgHo-
UMMNYIbCHOTO BO34ENCTBMSA. YCTAHOBMNEHO, YTO B pe3ynbTaTe pa3psagHO-MMMYrbCHOro BO3L4ENCTBUS
ycKopsieTCs TBepAeHMEe CUMMKATHbBIX KIMHKEPHbIX a3 (MHOYKUMOHHBIM nepuog ang Cs;S cokpalla-
etcs Ha 10%, a ons C,S — Ha 40%); paHHAA NPOYHOCTL BO3pacTaeT COOTBETCTBEHHO Ha 68 1 96%,
a HopMupyemasi NPOYHOCTb — Ha 40 1 65%.

Abstract

The method of discharge-impulse action has been viewed in order to increase the physical-
mechanical and operational characteristics of building materials on the basis of binding agents. It
has been defined that the hardening of silicate clinker phases is accelerated by the influence of dis-
charge-impulse action (induction period for CsS decreased by 10% and for C,S — by 40%); early
strength increased respectively by 68 and 96%, normalized strength — by 40 and 65%.
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AHHOmMayus

C ucnonb3soBaHnem metogoB POA n tepmoananusa (TI/OCK) cpaBHuBatoTCa dhas3oBble CO-
CTaBbl NUTUM3aMELLEHHbBIX PeppOoLLNMHENEN, NOMYYEHHbIX MO TPaguUMOHHOW cxeMe TBepaodasHo-
ro TePMUYECKOro CUHTE3a, U heppoLLNUHENEN, CUHTE3MPOBAHHBIX MPU HarpeBe KOMMNakTUPOBaHHbIX
pPEeaKLMOHHbIX CMeCcen BO3AENCTBMEM MyyKka YCKOPEHHbIX 3NeKTPoHOB. COCTaB LUMXTbl COOTBETCTBO-
Ban nonyyeHuto depputa Lip 4Fe; 41Zno,0,4, TeMNnepaTtypa obxura coctasnana 750°C. NMpomexyTou-
HOe nepemelLMBaHMe CMeCU He NPOM3BOANIIOCH. YCTaHOBIEHO, YTO CKOPOCTb CMHTE3a B 3NEKTPOH-
HOM My4Ke CYLLEeCTBEHHO Bbille CKOPOCTU TepMUYEecKon depputm3auun, oCoOBeHHO Ha HayarnbHOMu
ctagun peakumn. KoHeuHbiM npoaykTom peakumm nocrne 120 MuH obXnra B 3NIEKTPOHHOM MyYKe SIB-
NseTCs NUTUN-UMHKOBLIN beppuT 3agaHHOro no wmnxre coctasa. Mocne tepmuyeckon depputnsa-
umm B TeveHme 120 MMH COCTaB LUNUHENbHbBIX ha3 xapaKTepunayeTcsi 3Ha4YMTeNbHbIM pa3dbpocom co-
AepXXaHusa UUHKa B WNUHeNsX ¢ npeobnagaHvemM gas, 6nmnskmux K MoHoeppuTam fiMTus 1 LUMHKa.
Abstract
Using of X-ray phase analysis (XRD) and thermal analysis (TG/DSC) methods the phase composi-
tion of lithium-substituted ferrite spinels synthesized by conventional solid-state thermal synthesis
method is compared with a phase composition of ferrite spinels synthesized by thermal annealing of
compacted reaction mixtures using high-power pulsed beam of accelerated electrons. The composi-
tion of reagent mixture corresponded to obtain Lig4Fe,4Zn,,0, ferrite. The anneal temperature was
equal to 750°C. The intermediate grinding of briquetted reaction mixtures was carried out. It is
shown that the rate of synthesis using electron beam is substantially higher thermal ferritization rate,
especially at the initial stage of reaction. The final pro-duct of the reaction after 120 min annealing in
the electron beam is a lithium-zinc ferrite predetermined composition of the initial mixture. Under the
same conditions of thermal annealing the spinel phase composition is characterized by a significant
scatter on the zinc content in the spinel with a predominance of phases close to lithium and zinc
monoferrites.
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Influence of mineral additives on hydration of alumina cement

Knroyesbie cnoega: rmmHO3eMUCTbIV LLIEeMEHT, A06aBKK, rpaHyIMPOBaHHbIM AOMEHHbIN Lwnak, kapbo-
HaT Kanbuus, rmapaTauust, NPO4YHOCTb
Key words: alumina cement, additives, blast furnace slag, calcium carbonate, hydration, strength

AHHOMayus

MpuBeneHbl pesynbTaTbl UCCNEAOBAHUMI rmapaTauum rmMMHO3eMUCTOro LemeHTa ¢ gobaskamu rpa-
HYNIMPOBaHHOIO JOMEHHOrO LWilaka U kapboHaTa Kanbuus. YCTAHOBMEHO, YTO yKasaHHble J06aBKu
06yCnoBAMBalOT CHWXKEHME MNEPEKPUCTANNM3auun rekcaroHanbHbIX rmapoantoMMHATOB KanbLmsa W,
COOTBETCTBEHHO, CTabUNM3NPYIOT POCT NPOYHOCTU LLEMEHTHOrO KaMHS Npu ANUTENbHOM TBEPAEHUN.
Abstract

Research results of alumina cement consisting admixture blast furnace slag and calcium carbonate
are given. It is fixed that the mentioned admixtures decrease the possibilities recrystallization of
alumina hydrates from hexagonal to cubic form and promote the stable rise of cement stone
strength.
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MUKPO-CTPYKTYpa, Kpuctannuyeckas peLueTtka

Key words: clinker, ash slag, liquid phase, alite, dicalcium silicate, alumoferrite calcium, microstruc-
ture, cristalline lattice

AHHOMayusi

Mpn BBEAEHUM 30MOLLNAKOB B COCTaB CbiPb€BOW CMECU B KIWHKEpPE YBENUYMBAETCHA KONMYEeCTBO
BbICOKOXeNne3ncTon xunakon ¢asbl. Obpasyetca anut okpyrnon cdopmel. CoaepxaHue xenesa B
antomMmodeppuTHON dase nameHsietcd. o gaHHbIM peHTreHoda3oBoro aHanmsa, npu seegeHnn 10%
30S10LLAKOBbIX 0TX0A0B 06pasyloTcs BLICOKOTeMMnepaTypHble hopMbl 6enuta ay-C,S (d = 2,714 A)
n a.-C,S (d = 2,79 A). MNamensietca kpuctannuyeckas peleTka B-C,S, 0 Yem cBuaeTenscTeyeT
N3MEHEHMEe LIMPUHbI AUdpPaKLMoHHOro Makcumyma d = 2,79 A. lMpetepnesaeT uameHeHve u
xapaktep Kpuctannusaumm CzA, andpakumoHHble oTpaxenns ¢ d = 1,903, 2,70 A ucyesaior, u
BMECTO HUX nosisnseTcs oTpaxeHune ¢ d = 1,949 A

Abstract

The introduction of slag waste leads to an increase in the number of high composition of iron liquid
phase in clinker. Change is observed reabsorbing alite crystals, as well as alite crystals appear
rounded. The iron content in the clinker phase alumoferrite different. X-ray analysis of clinkers
showed that the clinker with 10% ash and slag stabilized high-temperature form of dicalcium silicate
aw-C,S (d = 2,714 A) and a,-C,S (d = 2,79 A). Modification of B-C,S crystallizes with distortions in
the lattice, as evidenced by the change in the width of the diffraction peak (d = 2,79 A). Changing
pattern of crystallization C;A , the reflections (d = 1,903, 2,70 A) are practically absent, but there is a
reflection (d = 1,949 A).
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Makarov N. A., Lemeshev D. O., Ikonnikov K. I., Makarevich L. F.
Transparent ceramic oxide-based yttria with the addition of erbium oxide for laser technology

Knroyeesnble crioga: okcug UTTpus, okeng apbus, npospadHas kepamumka
Key words: yttrium oxide, erbium oxide, transparent ceramic

AHHOMayus

WccnegoBaHa BO3MOXHOCTb NOMydYeHUs MPO3pavyHOn KepamMukM Ha OCHOBE oKcuaa UTTpusa ¢ gobas-
kon okcupa apbus (3, 6 n 12 mon. %). MNMony4eH NnpospayHbIi KepaMmnyeckuin MaTepuan ¢ nokasaTe-
nemM npsiMoro ceseTtonponyckaHusa 65, 62 n 60% v Temnepatypon crnekaHms 1950-1980°C.

Abstract

The possibility of the production of transparent ceramic material on basis of yttrium oxide with the
addition of erbium oxide (3, 6 and 12 mole percent) is researched in this investigation. The transpar-
ent material with the index of direct light transmission 65, 62 and 60% respectively and with the tem-
perature of sintering 1950-1980°C are developed.
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ABMXXYLAA CUJNA NMPOLIECCOB NTMAOPATALIMM
U TBEPOEHUA LEMEHTA
B. A. Jloros (valotov@ipu.ru), TOMCKHH NOJTUTEXHNYECKNH YHUBEPCHTET

Lotov V. A. Motive force of cement hydration and brinelling processes

Knroyesnbie crosa: LUeMeHT, rmapataums, TBepAeHue, TennoBbiaeneHne, AMCcneprupoBaHne, aHep-
rma M'mbbca, aHTanbANNHBIA U SHTPOMUNHBIA dakTopbl, HAHOAUCNEPCHbIE CTPYKTYpPbI

Key words: cement, hydration, brinelling, heat, dispersion, Gibbs energy, enthalpy and entropy fac-
tors, nano-dispersed structures

AHHOMayus

[MokasaHo, YTO ABMXYLLUEN CUMOWN Mpouecca rmgpaTtauum LeMeHTa SBNSeTCs pasHOCTb TEmnnoBbIX
adppeKToB ruapaTaumm n AMcneprupoBaHns 3epeH LeMeHTa, a ABUXKYLLEen CUon npowuecca Teepae-
HUA — pasHOCTb OOBLEMHOIO cofepXaHust TBepaon dasbl B rMApaTUPOBAHHOM U HErMapaTupoBaH-
HOM UemeHTe. OBpasoBaHMe HaAHOLMCMNEPCHbIX NPOAYKTOB rugpataumm obycrnoBrneHO MpOTOHMPO-
BaHMEM NPUNOBEPXHOCTHbIX CNOEB 3€PEH LIEMEHTA M PACKITMHMBAIOLLMM pa3pyLleHnem
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MOBEPXHOCTHOrO Crnosi obpasywmmmucsa nepBnyHeiMmM monekynamm Ca(OH), n gpyrux rugpaTtumpo-
BaHHbIX COEQMHEHWNN.

Abstract

It is proved that difference between hydration and dispersion heats of cement pellets is a factor of
cement hydration process, and difference between cement bulk concentrations in hydrated and
basic conditions is a factor of brinelling process. Generation of hydration nano-dispersed products is
conditioned by cement pellets near-surface layers protonation and disjoining rupture of surface layer
by generated primary molecules of Ca(OH), and other hydrated compounds.
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