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OCOBEHHOCTU NIPOTEKAHUA TNIPATAIMU 1 TBEPJAEHUS HEMEHTHBIX ITACT
C TOBABKOW T'HJIPATUPOBAHHOI'O IIEMEHTA

Camuenko C.B., Aopamos M.A., Eropos E.C.

Cmambs nocésweHa onpeodenenuto 6IusHus 000asKu NPeosapumenbHo 2u0pamuposantol yemenmuou cycnenzuu (I11]]) na mennogvl-
Oenenue npu euopamayuu yemenma. Ilpedsapumenshas cuopamayus yemenma npoucxoouia ¢ meuenue 2, 4, 6 uacos npu B/L] pasnom 0,7
U NpU NPUHYOUMENbHOM nepemeuusanul. Pe3yiomamol usmepenus meniogoloeieus: ObLiu NOIYYeHbl C NOMOUBIO NPOCMO20 KAIOPUMEN-
pa, a ucnvlmarue nposoounocy ¢ meuenue 28 uacos. Beeoenue dobasku I117[2-10%, [IT1]]4-10% u I1I'7]6-10% npusooum k cmewjeruro
nuxa mennogvioenenus na 1,5, 2,4, 2,5 uaca panvuie konmponvrozo. Coenanuvl 618006l 0 MOM, 4mMo 3ma 000A8KU NPUBOOUN K UHMEHCU-
ukayuu mennosvloeneHust u, Cie008aMebHO, OKA3bIBAeM GIUsHIE HA 2UOPAMAYUI0 YeMeHMd, d MaKdice COUCMEd YeMeHMHOU naAcmbl U
kamus. Tlonyyennvie 6bi600bl 06 YCKOPeHUU cUOPAmMayuu, CX8amvl8aHus U meepoeHus. YeMeHmHOU NACMbl COOMHOCAMCS C paHee npoge-

OEHHbIMU UCHBIMAHUAMU NPOYHOCMU U CPOKOB CX6AMbIBAHUA.

Knrouesvie cnosa: oobasxu 6 6€m0Hbl, menﬂoebldeﬂe‘Hue, eu()pamauu}z, KuHemuka meep()emm, CPOKU cxeambl6aHUsl, Kaiopumemp.

BBenenne. MuHepanbHble 1 XUMHYECKUe 100aBKH B Oe-
TOHHBIC CMECH, TaK WIM HHa4e, OKa3bIBAIOT BIMSHHUE Ha
TUApATalio IeMeHTa. g ycTaHOBICHHS BIUSHHS pas-
JIMYHBIX BUIOB M00ABOK Ha (PH3UKO-MEXaHUYCCKUE CBOM-
CTBa IMOTy4aeMbIX MaTEPUAIOB TPAAUIIMOHHO HCIIONB3YIOT-
Cs CTaHIapPTHBIC METO/IbI UCTIBITAHNUS, TPEOYIONIHE OOJIBIIOE
KOJM4YecTBO BpeMeHu (0T 3 1o 28 cyrok u 6oee), a Takxke
CIeMaIM3UpOBaHHOE  00O0pynOBaHUE (TUAPAaBIMYECKUI
npecc, BUOporonaaka u Ap). B Hacrosiiee Bpems ais
WCCIIEIOBaHUS CBOWCTB OCTOHOB OJHHM W3 BapHaHTOB
YCKOPEHHsI HMCCIIEIOBaHUS NMPUOETraloT K TakuM METOJaM,
KaK HampuMep, H3MEepEeHHe TEeIUIOBEIIeIeHUs 00pa3ioB. Ha
OCHOBE Pe3yJIbTaTOB 3TOT0 METOoJia UAECHTU(HULIHPYIOT MPO-
TEKAIOIIHNE MPOIECCHl M MPOTHO3UPYIOT H3MCHEHUE KMHETH-
kU TBepuenus [3—6]. 3BecTHO, YTO yBeNUYCHHUE TTOKa3aTe-
ISl TETUIOBBIJICIIEHUSI COOTHOCUTCS C TTOBBIIIICHUEM CTETICHU
TUIpATAINH [[EMEHTa, KOTOPOE OIMpPEIeIseT TaKhe XapaKTe-
puCTHKM OETOHOB Kak IOPUCTOCTh M, CJIEJOBATENbHO,
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npouHocTh [7]. Tak ke W3BECTHO, YTO AJisl Mepexoja OT
KOaryJsiHOHHOHN CTPYKTypBl IEMEHTHOM MacThl K KpUCTaI-
JIMYEecKOoil HeoOXoanMo 00pa3oBaHHME JOCTATOYHOTO KOJIH-
4YecTBa M Pa3MepoB KpPUCTAIIOB-HOBOOOpa30BaHUM, B pe-
3yIbTaTe KOTOPOTO YMEHBIIUTCS MIPOCTPAHCTBO MEXKAY HH-
MH U B pPE3YJbTATEC UX CpallluBaHUA YCTAHOBHUTCSA IMpOYHAasd
cBs13b [8,9]. B Toxe BpeMs Ha Mmporecc KPUCTAIUTH3ALUN
HOBOOOpa30BaHMH OKa3bIBaE€T BIMSIHUE BBICISIOLIASCS
TEIUIOTa, CKOPOCThIO € 0TBOAA | Ap. [2]. DTH sIBICHUS 5AB-
JISIOTCS 0O0CHOBAaHHMEM ISl MCTIONIb30BAHNS METOAa H3Me-
PeHUA TCIIOBBIACICHUA NJIsI OLICHUBAHUA U IIPOTrHO3UPOBaA-
HUSI BIUSIHASL Pa3IMYHBIX BHJOB JOOABOK Ha CBOWCTBa Oe-
TOHOB.

[lenpto maHHOTO WCCIENOBaHUS OBUIO OIpEAeICHHUE
BIIMSHUS JOOABKM TPEBAPUTEIILHO THAPATHPOBAHHOW Iie-
MeHTHOH cycriensuu (I1I'/]) Ha TemoBbIIENEeHUE TIPU THI-
paraiuy IeMeHTa.
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Marepuanasl u Metoasl. [ ucciaenoBanus (QU3UKO-
XUMHUUYCCKUX 3aKOHOMepHOCTeﬁ TBepI[eHI/I)I BH)i(yLL[I/IX KOM-
mo3uIwii ucnois3oBaics meMeHT mapka 500 JI0 (CEM 1
42,5 H) AO «Ilomonbck-L{eMeHT» ClieayrOIero MHHEPAIo-
ruyeckoro cocrasa (%): CsS — 60,00; C.S — 12,00; C3A —
3,00; C4AF — 21,00. Xumudeckuii cocTaB KIMHKEpa Tpe-
cTaBjieH B Taomuie 1.

IlonyyeHue npenBapUTENbHO TUAPATUPOBAHHON Lie-
MEHTHOW JT00aBKH OCYIIECTBISIOCH IYyTEM CMELICHUs ILie-
MEHTHOM HaBeCKH ¢ BOAOM. LleMeHT A mpelBapUTENbHOM

rugparauu B KoimdectBe 10% oT Macchl IieMeHTa Ui
HOJTy4eHHs: o0pa3lia CMEIIMBAIN ¢ HEOOXOAUMBIM KOJIHUYe-
CTBOM BOJBL. BoJIOIeMEHTHOE OTHOIICHHE MPUHATO paB-
ueiM 0,7. TlpenBapurenbHas ruaparanus HPOUCXOAMIA B
TedeHue 2, 4-X M 6-TH YacOB M NMPUHYAUTEIHEHOM IIepeMe-
LIMBaHUK cMecH. ['0TOBYIO 100aBKY CMELIMBAIM C HEO0OXO-
JAUMBIM KOJIMYECTBOM BOJBI JIsI IPUTOTOBJICHUA HEMEHTHO-
ro Tecra. [loxydeHHBIM TakuM 00pa3oM pacTBOPOM 3aTBO-
s HCMCHT.

Ta6auna 1 — Xumuueckuii cocraB kiunkepa AO «Ilopoibek-LlemenT

Conepwanne |y Ca0 Sioy Al:Os Fe:0s MgO SO R:0
okcuaoB (%)
Kuxep 0,92 62,75 20,10 4,56 8,72 1,99 0,57 158

HccnenoBanuch cienyromuye coCTaBbl IEMEHTHBIX MacT:
KOHTPOJIFHBI COCTaB — HMCXOIHBIM IIeMEHT 0e3 M00aBoK;
LEMEHTHBIe NacTel ¢ MapkupoBkod IIIJA2-10%, III'J14-
10%, III'J16-10% — cmecu, NMPUTOTOBJICHHBIE C NpPUMEHE-
HHEM, NpPEeABAPUTEIBHO THAPATHPOBAHHBIMU I00aBKAMH
(IITX) B Teuenme 2, 4 u 6 HYaCOB COOTBETCTBEHHO,
KOJIMYECTBO CYXHX BEHIECTB B KOTOPHIX paBHO 10% ot
MAacChI IleMeHTa 00pas3iia.

TemnoBeIACTICHNE OMPENENsIIOCh Ha COOpaHHOM ycTa-
HOBKeE, IIpe/ICTaBIEHHOI Ha puc. 1. YcTaHOBKa NpeiCcTaBiIs-
eT co00¥ M3OJAIMOHHBIN KOPIYC U3 TEIUIOM30JIILIHOHHOTO
MaTepuaa (IIeHOIIIACT IUIOTHOCTHI0 10 kr/m2 TommHHOM 22
MM) B KOTOPBI TOMENIAeTCSd H3MEpUTENbHas EMKOCTh —
LUJIUHAP U3 KapTOHA TOJIIMHON 1 MM, BHYTpEHHss CTOpO-
Ha KOTOPOTO IOKpHITa cioeM Qonsru. Jnamerp éMroctn
coctaBisul 74 MM, a BeicoTa 118 Mm. Lumuap 3akpeIBaeTCS
TUTACTUKOBOM KPBIIIKOH, B KOTOPYIO BCTABJIEH CTEPXEHb C
TEepMOIMapoi, Kak MoKa3aHo Ha puc. . 3HadeHue TeMIiepa-
Typbl BBIBOAWTCS Ha JAUCIIEH pETYIATOpa-U3MEpPHUTEINs
TPM-202. [Tony4yeHHble qaHHbIE PUKCUPYIOTCS C TIOMOIIBIO
¢dotoanmapara.

23.5

DD\ 5

Pucynok 1 — Yemanoeka 0nsa usmepenus mensiogvloesieHus

uemenma
1 — usmepumensvnan émxocmu; 2 — meniou3onayuUonnbLi Kopnyc; 3
— Kpbuuka; 4 — mepmonapa; 5 — pecynamop-uzmepumens

MeroKa MPOBEACHHs 3KCIEPUMEHTA 3aKII0YaeTCs B
crenyonieM. VcxomHble KOMIIOHEHTHI W 000pyJA0BaHHE
Mepe/i HayaaoM JKCIEPUMEHTa BBIIEPKUBAIOTCA B OJMHA-
KOBBIX yCﬂOBI/I}IX 0 BpraBHI/IBaHI/IH ux TeMnepaTyp.

W3 MCXOOHBIX KOMIIOHEHTOB MPUTOTABIMBAIOTCS COCTA-
BEI IIEMEHTHOTO TECTa C BOAOLEMEHTHEIM OoTHOIIeHHEM 0,4
¢ wucmnosb3oBanueM gnobaBoxk III'12-10%, TITI'J4-10%,

I’ 16-10%, a Takxke KOHTPOJBHBIA cocTaB 0e3 J100aBKH.
KoHueHTpanust TuapaTHpOBaHHOTO IIEMEHTa B BOJAE IS
MIPUTOTOBIICHHS TecTa paBHsieTcs 210 r/1. MoMeHT BpeMeHn
3aTBOPEHUS IEMEHTa (PUKCUPYETCSI.

B m3mepuTenpHy0 EMKOCTh ITOMEIAETCsl 00paser mpu-
TOTOBJIEHHOTO COCTaBa IIEMEHTHOTO TecTa 00bémMoM 220
cv®. EMKOCTh 3aKphIBaeTcsi KPBHIIKOH ¢ TepMomapoil. B
TEYEHHE JIBYX YacOB C MEPHOJUYHOCTHIO 2 MUHYTHI (PUKCH-
pytoTcs mokaszanus € mpudopa TPM-202 ¢ momompio ¢poTo-
anmapata. [lo mpomrecTBuM 2 4acoB MEPHOIUYHOCTH PErH-
CTpaIiy MOKa3aHNUs yBEIUYHBAETCS 10 5 MUHYT. DKCIEpH-
MEHT 3aBepmaercs yepe3 24 gaca. [Tocie 3aBepmieHus 3Kc-
NEpUMEHTa JaHHble 00pabaThIBAlOTCS U COCTaBIISIOTCS
rpaduKu OTHOCHUTEIBFHOTO H AuddepeHnatsHoro mokasa-
TeJIsl TETUTOBBIJICIICHNST 00pa3IoB.

OO0pabaTsiBaHue pe3yabTaTOB IKCIIEPHUMEHTA 3aKIIF0Ya-
1otcs B cnexyromieM. ITo popmyne 1 paccunteiBaercs 0THO-
CUTEIIbHBIM MOKa3aTelb TCIVIOBBIACIICHUA o6pa3ua B KaxX-
JBIi MOMEHT BPEMEHH C IIEPECYeTOM Ha MacCy aKTUBHBIX
BellecTB (FHAPATUPOBAHHOTO M HE THAPATUPOBAHHOTIO Iie-
MEHTA):

m-, 1)
rae: ti — remmeparypa B MOMeHT BpemerH T, °C;
o — Temnieparypa B HayaJbHBI MOMEHT Bpemenu, °C;
M — Macca akTHBHOTO BEIECTBa /IS IOJIydECHHUsS TecTa, T.
Jlnis KOHTpoONBbHOTO cocTaBa paBeH 320 I, U1 COCTaBOB C
no6aBkoif 352 T.

ITo monyuenHsIM 1O opmyne | 3HAUEHHSM CTPOUTCS
rpayK 3aBHCUMOCTH OTHOCHUTEIBHOTO IOKAa3aTels TEeIIo-
BbIZIeNeHUs, Q OT BpEeMeHH T.

JIOMIOMHUTEIBHO K 3TOMY IpaduKy mocTpoeH mudde-
PEHIMATIBHBIA TpadUK 3aBUCHMOCTH OTHOIICHUS IpHpaIie-
HUH TeMIepaTypbl K UHTEPBATY CHATHS OTCYeTOB (At/AT),
OT BpeMeHHU T. DTH rpadUKi ObUIN CIIIQXKEHBI C TIOMOIIBIO
CKOJIB3SIIEH cpenHel QyHKINN C HHTEPBAIOM §.

Pe3yabTaThl M 00CyxKIeHHe.

Pe3ysbraThl onpeneneHus BIUSHUS JOOABKU MpeaBapH-
TEJIFHO TMIpaTHpoBaHHON neMeHTHo# cycnensuu (I1I'1) Ha
TEIUIOBBIJICJICHNE TP THAPATALUHU LIEMEHTa MPEACTaBICHBI
Ha rpaduKax OTHOCHUTEIHHOTO W TU(QepeHInaNTbHOro 1o-
KazaTeJsl TeIJIOBbIAeeHUs 00pa3uoB (puc.2 u 3).

B pesynbrare npoBeAEHHOTO SKCIIEPUMEHTa IO HCCie-
JIOBAHHIO MTPOTEKAHMS SK30TEPMUUECKHX PEAKLUI IPH THA-
paraiuy HEMEHTHOTO TeCTa YCTaHOBJICHO, YTO MCIOJIb30Ba-
nue [II'J[ nony4eHHOU Mpu MPOJOJLKUTENBHOCTU THApaTa-
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oy 2 4yaca u Ooyiee TPUBOIUT K CHIDKCHHIO KOJIHMYCCTBA
TEIUIOTHI BBIJCISICMOT0 B CAMOM HauaJie Tuaparaimu (cpasy
TIOCIIe 3aTBOPEHUS). DTO OOBSACHICTCS TEM, UTO BBEICHHBIE
TUIPAaTUPOBAHHBIC YACTHIIBI MPOILUIM MEPBIA MEPHO TEl-
JOBBIACTCHUS (THIpATAllK), U HAXOAATCS Ha Oosee mo3a-
HUX Tleprojaax (Ha BTOPOM — WHIYKIMOHHOM M B Hadale
TPEThEro) W HE TaK SHEPIHMYHO PEArHpyroT, KaK CBEXe3a-
TBOPEHHBIN IIEMEHT, B KOMILIEKCE MOKa3biBasi C HUM Ooiree
HU3KUH TOKa3aTenb. BTopoi mepuoj xapakrepusyercs ma-

JIBIMH TETUIOBBIICIICHUSMH, KOTOPbIE 00BACHAIOTCS (popMu-
pOBaHHEM M JAbHEHIIUM POCTOM THIPATHBIX 000JI0YEK
BOKPYI ILIEMEHTHBIX YaCTHL, HPEMSATCTBYIOIIUX pPEaKIUH
LeMeHTa ¢ Bogoil. Hayano TpeTbero nepuoja Tak xe xapak-
TepusyeTcs He OONBIINMH TETIOBBIIEICHUSIMH, KOTOPBIE CO
BpeMEHeM OyIyT HapacTaTh 3a CUET BO3OOHOBIICHHS peak-
LU TUApATAli BBUIY Pa3pyIIEHHUs THAPATHBIX 000JI0YeK
oT cOpoca 3HEpPruM MOBEPXHOCTHOTO HATSHKEHHS ITPH HX
KPUTHYECKOM Pa3Mepe U pOCTOM KPUCTAJUIOTHAPATOB.

0.06 7
£
¢ 003 4
o

0.00 T . v v 1
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T, Tac
— KoHTpons — 102 10% —III 114 10% —IILIG 10%%
Pucyuox 2 — H3menenue omHocumenbHo20 NOKa3amens menioeovloe/1eHus 06pa3uoa
0.01

-0.005

— KoNTpoIs -2 10%

T, "wac

—I1/14 10% ——Tr716 10%

Pucynok 3 -/Tugppepenyuanvran Kkpusas uzmeHeHus nOKA3amens meniogploeenus

[Tanenne TemmepaTypsl IMOCIE MEPBOTO MUKA JJISI BCEX
COCTAaBOB OOBSICHSCTCS 3HAYMTEJIBHBIM 3aMe/IEHHEM Hpo-
TEKaHMs pPeakuu (B 3TOM CIIydae KOJIMYECTBA BBLACIIEMOI
TEIJIOTH HEZA0CTATOYHO, YTOOBI KOMIIEHCHPOBATh TEII000-
MEH C OKpyXatomeil cpenoit). Takum obpazom, mocie 0,5
Yyaca THIpATali BHE 3aBUCHMOCTH OT HCCIEIYyeMOIo CO-
CTaBa HaYMHAETCAd MHIYKIIMOHHBIN MEpUOJ, XapaKTepusye-
MBI 3aMEUIEHUEM IIPOLECCOB B3aUMOJEHCTBUS YacCTHIL]
nyMeHTa ¢ BoJoi. HeoOX0uMO OTMETUTh, YTO Y COCTABOB
¢ ucnonb3oBanueM III'/[ maneHue Temneparypel IPOUCXO-
JUT HECKOJIKO MEJUICHHEE, YeM Yy KOHTPOJIBHOro o0pasna
(puc. 4). D10 06YCIOBICHO TEM, YTO B 3THX 00pa3sIax peak-
LU TUAPATAINN MPOJOJDKAIOT MPOTEKaTh, M TEM OHU WH-
TEHCHUBHEE, YeM JIOJIbLIE IPOXOJAWIIA IpeABaApUTEIbHASL
THIpATALHsL.

CpaBHeHHE MOXKHO MpOM3BeCTH MO KoddouuueHty K,
OTIpefeIsIEMOMY KaK TAHTCHC YIila HaKJIOHA alpOKCUMHpY-
fomiet npsiMoit. [ KOHTpoIBpHOTO 00pasia 3ToT Ko3hdu-
nuent pases — 0,15-1072, a gua TIT12-10%, TITJ4-10% u
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ra6-10% — 0,09-102, — 0,07-102 u — 0,05-102 cooTser-
CTBEHHO.

0019
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B mampHeimenm o6pasisl ¢ nobdasienuem [1I'/] mokazanmu
00Jice MHTCHCUBHOE TEIIOBBIJCIICHIE, KOTOPOE XapaKTepH-
30BaJOCh TOCTHKEHHEM OoJiee BBICOKOH TeMIIepaTyphl H
CMEII[EHHEM BTOPOTO IO BEJIMYHMHE TEMIICPATYPHOTO IMMHKa
Ha Ooyee paHHWH mepuona BpeMmeHH. CMelIeHne MmuKa Ui
T 12-10% coctaBwmiio 1,5 waca, misa I1T'/14-10% — 2,4 yaca
u st TITJ16-10% — 2,5 gaca (puc.3).

YBennueHne TeTIOBBIIEICHUS! OOBIYHO CBHICTEIBCTBY-
eT 00 YCKOPCHHHU TUAPATAIUU U B TO K€ BPEMsl 3TO IIPUBO-
AT K YCKOPEHUIO cxBaThiBaHuA [1]. DTOT dakT HE0OXO0mM-
MO, HECOMHEHHO, YYMTHIBATh MPH MPOCKTHPOBAHUU OCTOH-
HBIX U PACTBOPHBIX CMeCel ¢ MPUMEHEHHEM TPeBaAPUTEIb-

HO TH/PATHPOBAHHOM NOOABKM LieMeHTa. V3MeHeHue moKa-
3areyiell TEIIOBBIIEICHHs MTO3BOJIAIOT TOBOPUTH 00 M3Me-
HEHUH B OUHAMHUKe pocrta mpouHoctH [10], a Takxke o co-
KpalleHUH CPOKOB CXBaThIBaHMS M YCKOPEHHH Habopa
npounoctr [11,12].

V3meHeHne CBOMCTB IEMEHTHOTO TECTa IPH BBEACHUU
MpEeBAPUTEIBHO THAPATUPOBAHHOMN IIEMEHTHOM CYCIIEH3UU
mpuBeneHsl B Tabn. 2. B rpadax mpodHOCTH Ha cXxatue B
quCcIuTeNIe IpeacTaBicH nokasarens B Mlla, a B 3HameHa-
TeJIe OTHOIIEHHUE TIOKA3aTeNs NCCIEIYyeMOTO COCTaBa K KOH-
TPOJIBHOMY B ITPOIIEHTAX.

Ta6auna 2 — U3MeHeHHe cBONCTB lIeMeHTHOT0 TecTa npu npuMeHenuu I/

Hauano Konen IIpouynocTs HA IIpouynocts Ha IIpounocTs HA
CocraB CXBATBIBAHMS, | CXBATbIBaHMS, cxxaTHe yepes cKaTHe yepes cKaTHe Yepes
MMH MHH 7 cytok, MIla 14 cytox, MIla 28 cyTok, MIla
K 195 315 69,94/100% 73,08/100% 77,91/100%
nrjaz2 10% 175 270 72,42/104% 75,47/103% 78,63/101%
Mrj4 10% 135 195 74,89/107% 77,86/107% 79,35/102%
a6 10% 155 180 77,37/111% 80,25/110% 80,07/103%

Kak BHIHO U3 IpeACTaBICHHBIX JaHHBIX NTPEIBAPUTENb-
HO THApaTHpoBaHHas H00aBKa EMEHTA YCKOPSIET MPOIECCH
MOTEepH MOJBIKHOCTU LEMEHTHOM MacTa, YTO MPUBOAUT K
COKpAIIIEHNIO CPOKOB CXBAaTBIBAHMSA. OTO OOYCIOBJICHO
YCKOPEHHBIM pPa3BUTHEM KOAryasiMUOHHOW M KpUCTaJIN3a-
LIUOHHOH CTPYKTYpPbI LIEMEHTHOTO TECTa, YTO COMPOBOXKIA-
eTcsi NPHPOCTOM IIPOYHOCTH HA CXaTHe. Tak HpupocT
npouHocty uepe3 7 u 14 cyrok ukcupyercst Ha 3 — 11%, a
B 28 cyTtok yumb Ha 1 — 3%, 4TO CBUAETENLCTBYET O BIIUS-
nuu [1I'J] Ha HAaYaNTBHBIX CTAAUSX CTPYKTYPOOOpa3oBaHUs U
Habopa MPOYHOCTH 0Opa3IaMH.

3akn0ueHue.

M3y4yeHO BiausHUE NpPEABAPUTEIBHO T'MIAPATUPOBAHHOMN
cycriensun (I1I'J]) B xonmmgectBe 10% ¢ MpoaoIDKUTENBHO-

CTBIO MpeABAPUTEIHHON TuApaTauu 2, 4 u 6 4acoB Ha Tel-
JIOBBIJICTIEHHE LIEMEHTHOM MacThl. YCTaHOBJIEHO, YTO JIO-
6aBka [II'J] mpuBOIUT K WHTCHCU(HUKAIMH TEIUIOBBIICIIC-
HUS, 9TO (UKCHPYETCS CMEIICHUM IHKa TETIOBBIICICHIUS
Ha 1,5, 2,4, 2,5 yaca paHblIe KOHTPOJIBHOTO.

Beenenne mo6asku I1T'12-10%, TIT'14-10% u TIT/16-
10% oxa3bpIBaeT BIMSHUE HAa FUApATALMIO LIEMEHTA, U, Cle-
JIOBaTEIbHO, MOAUDUIMPYET CBOMCTBA [IEMEHTHOM MACThI
MPUBOJUT K YCKOPEHUIO TUApATAIK, CXBATHIBAHUS U TBEP-
JICHUs I[CMEHTHOW MAacThl 3a cuyeT 00Jee HHTCHCHBHOTO
MIPOTEKaHUsI KOAryJSIUOHHBIX IPOLECCOB B LIEMEHTHOM
1acTe ¢ MEHbUIUM HHAYKIMOHHBIM MEPHOJOM, YEM Y KOH-
TPOJIBHOTO LIEMEHTA.
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Ceramics based on B-calcium pyrophosphate B-CazP-07 were obtained by firing of samples formed from a paste including water,
monocalcium phosphate monohydrate Ca(H2PO4)2H20 and calcium citrate tetrahydrate Cas(CeHsO7)24H20 at the molar ratio Ca/P=1.
According to XRD data, the sample after hardening and drying included brushite CaHPO42H20, monetite CaHPO4, and monocalcium
phosphate monohydrate Ca(H2PO4)2H20. After firing at 1000°C, the phase composition of the ceramic was represented by B-calcium
pyrophosphate B-Ca2P.07. The paste of the suggested composition can be used for plastic molding of pre-ceramic samples and products,
including extrusion layer-by-layer printing. Ceramics obtained by firing of cement stone formed from the described hardening paste can be
used as resorbable materials for bone implants.

Keywords: monocalcium phosphate monohydrate, calcium citrate tetrahydrate, chemical binding, brushite, monetite, phase
transformations, calcium pyrophosphate, ceramics

Alimov L.A., Voronin V.V., Larsen O.A. Assessment of the influence of concrete components on the formation of its
structure and properties

Alimov L.A., Voronin V.V., Larsen O.A. NRU MGSU Moscow state University of civil engineering, Moscow, Russia

The main statements on structural and technological theory are considered. The influence of concrete components on structure formation
and properties is obtained by their quantitative values. The presented structural and technological characteristics are common for concrete
and concrete mixture. It is possible to optimize the composition of concrete, based on the dependencies of the type "composition-structure-
properties”. This approach creates the basis for computer modeling on the concrete structure and properties. By the use of various
supplementary cementitious materials it is possible to optimize the composition by mathematical models "structure-properties” and by
establishing three argumentative characteristics. These include: the volume concentration of cement paste in concrete, the affective water-
cement ratio at the end of the formation period of the structure and the hydration degree of cement.

Keywords: cement paste, mortar and concrete mixture, structural and technological characteristics, period of structure formation,
structure, properties.

Samchenko S.V., Abramov M.A., Egorov E.S. Features of cement paste hydration and hardening processess with the
addition of hydrated cement

Samchenko S.V., Egorov E.S. NRU MGSU Moscow state University of civil engineering, Moscow, Russia
Abramov M.A. Yaroslavl State Technical University, Russia

The article is about application calorimetry method for influence investigation of the additive of pre-hydrated cement slurry (PHC) on
cement hydration. Pre-hydration of the cement lasted 2, 4, 6 hours with forced mixing at W/C equal to 0.7. The results of heat measurement
were obtained by using a simple calorimeter. The test was carried out for 28 hours. It is shown that the addition of PHC2-10%, PHC4-10%
and PHC6-10% leads to an offset the peak of heat generation by 1.5, 2.4, 2.5 hours earlier. It is concluded that this additive leads to
intensification of heat generation and, consequently, affects the hydration of cement, as well as the properties of cement paste and stone. The
obtained conclusions about the acceleration of hydration, setting time and hardening cement paste are correlated with earlier tests of strength
and setting time.

Keywords: addition in concrete, heat of hydration, kinetic of hardening, setting time, calorimeter.

Gusev B.V., Krivoborodov Yu.R., Potapova V.A. Possibility of secondary application concrete breaker

Gusev B.V. President of the International and Russian Engineering Academies, Doctor of Technical Sciences, Professor, member of the
Russian Academy of Sciences.
Krivoborodov Yu.R. Dmitry Mendeleev University of Chemical Technology of Russia

The authors raised the issue of the secondary use of concrete scrap and substandard reinforced concrete products. Analysis of the
experience of using concrete scrap in the practice of building materials science showed that the use of these wastes in production has not been
fully explored in the field of technology for building materials and products. In this article, a physicochemical study of the properties of
concrete scrap is carried out.

Keywords: secondary concrete, concrete breaker, differential - thermal analysis, physicochemical analysis, substandard construction
products, compressive and bending strength, construction, concrete, cement paste.
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