b-ka OTACA

T

679293

flosepHiTh KHKIY He nizHille saHaYeHOTOTEPMIRY

- MICTOBYRYBAHHS TA TEPUTOPIANILHE NAAHYBAHHS

e el
MES

MIHICTEPCTBO OCBITY | HAYKM YKPATHM

KUIBCbKIW HALHOHAJ'IbHI/IVI YHIBEPCUTET
- BY[IIBHWLITBA | APXITEKTYPU

HaykoBo-TexHiyHmin 36ipHUK.

3acHosaHnii y 1998 poui

Bunycx Ne58

 Kulis KHYBA 2015



546 3 s Mzcmo6yéy6anuﬂ ma. mepumopiansHe NiaHy8anHs
VK 691 .54:666.943 U_[epGI/IHa 0.C.,

I.T-H., npoq)eccop bapabam U.B., K.T.H., JOLICHT Eapa6am 1. I/I
_ Opecckasi TOCY/IaPCTBEHHAs aKaleMus CTpOI/ITeJIBCTBa u apxmemypm

3O OEKTUBHAS BSI3KOCTb AKTI/IBI/IPOBAHHBIX IIEMEHTBIX
CYCIIEH3MM C lIOBABKOI/I )IOMEHHOFO IIJTAKA

Hccneoosaro eﬂuﬂnue.()o6aercu MONIOMO20 , OOMEHHO20 WNaKa (S 5= 350

M/ke) K nopmaanoyemenmy . Ha UsMeHeHUe ad)qbekmuenou BAZKOCTIU

YeMEHMOCOOEPACAUUX cycnensutl. - Mexanoakmusayus WIAKOCOOEPHCaIle20

gAIICYUE20 8 NPUCYMCMEUU cynepnﬂacmudmmmopd CIIK npueooum K pe3KOMy

CHUMNCENUIO IPPEKMUBHOT 6A3KOCII NO. CPAGHEHUIO C KOHMpOnem (cycneH3uﬂ Ha.
6e3000a804HOM nopmaaHoyemenme; CIIK omcymcmgyem) :

" Kniouegvie Cl06a: MEXAHOGKMUSAYUS, a(hheKmusHas 6A3KOCNb, OOMEHHDBLY

WNaK

B COBPEMEHHOM = CTPOMTENLCTBE K pAacTBODHBIM K OCTOHHBIM Cl\erCHM
BBIIBUTAIOTCS TOCTATOYHO JKECTKHE TpeGOBaHI/Iﬂ o xawecty [1,2,3], a MMEHHO:
HOBLImeHHa;I MOJBIDKHOCTD, HEpaccanBaeMocCTh, CIIOCOOHOCTh  COXPaHSATh CBOU
CBOMCTBA  MOCTATOYHO  MPOIODKMTEIBHOE BPEMS. DtH, Ka3aioch ORI,
IPOTHBOPCIMBBIC TpeGOoBaHHSA 3aCTaBJ1$n0T I/ICKaTI: HOBBIE ~ KaYCCTBCHHBIC
XapaKTepHUCTUKY BSDKYIINX, HOCKOJIBKY MMEHHO OHH, B OCHOBHOM, Q6ecr1eana10T Te
WA VHBIE CBOWCTBA PACTBOPHBIX U OCTOHHBIX CMECEH. ,

B Buy TOTO, 9TO CUJIa MEKIACTHYHBIX B3aMMOJIEHCTBUN B CMECSX 3aBUCHT OT
MAcChl KOHTAKTHPYIOLIMX MUHEDPATBHBIX YaCTHI[ ¥ OT PAcCTOSHIS MEsKIly HUMH, TO
M3MeHsIss  JWCIICPCHBIM  COCTaB M 00LEMHOE COJNIep)KaHne, MOXKHO YIpaBITh
MpPOIEeCCOoM HaganbHOro pacnpeneneﬂmﬂ yacTHl B 00BeMe. ITO IOCTUIacTeA 33 cyer
BBEJICHIs B IIEMEHT PAIMOHANBHBIX IO JUACTICPCHOCTH U KOJUYECTBY. MUHEPATBHBIX

1106a301< HO3BOJ'I§IIOH.II/IX U3MCHUTE B Tpe6yeML13§ HaHpaBHGHI/IHX CBOWCTBA .

' [eMEHTHBIX CHCTEM H MATepHaIioB Ha UX. ocHoge [4,5].

C mo3uIui (bI/IBI/IKO-XI/IMI/I‘IeCKOI/I MEXAHMKM TUCTIEPCHBIX CUCTEM IPEACTaBIILT
WHTEpeC BBUICHUTH BIMAHUE KONMYECTBA MOJIOTOIO  OMEHHOTO miaKa - B
HOPTJIaHAIEMEHTE Ha 9 heKTHBHYIO BASKOCTE. 3(1)(1)§KTI/IBHa$[ BSI3KOCTh — OCHOBHAS
XapaKTepUCTHKA IMHAMUYECKOTO COCTOSHUS
OTpaXkaroIas

MaKpOCKOHI/I‘{eCKaﬂ

CTPYKTYPUPOBAHHBIX ~ JIUCIICPCHBIX CI/ICTEM

€ :
MI/IKpOCKOHI/IquKI/IX XapaKTepI/ICTI/IK — KOHTaKTHBIX BSaI/IMOIleI/ICTBI/II/I - MEXIY

wacTamam [6, 7]. B JKUAKUX Cpefiax COMyTCTBYFOMIM 3pheKTOM MEXaHOAKTHBALIL
spmsieres cHybkenue Baskocry [10, 11]. CHmKeHME BI3KOCTH (TeKy‘-IeCTI/I) CBS32HO C

COBOKyHHOCTb .
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BBICBOOOXIEHHEM MMMOOHIM30BAHHOM BOJIEI u yBequeHHeM B CBS3H C OTHM,
OTHOCHTENBHOTO COJEP/KaHUS OHUCIIEPCHOHHON Cpe/bL. VBenuueHne TOJIIMHEI
BOAHBIX MPOCTOEK MEXAy YACTHUIAMH IPUBOAUT K YMEHBIICHHIO BHYTPEHHETO
TPEHHs MEXIY HUMH H, KaK CJIE/CTBHE, CHIKEHMIO 3P HeKTUBHOI BS{SKOCTI/I [8,9].
Bsskocts HeMeHTOH.UIaKOBOH CYCIIEH3UHU NPU MEXAHOAKTHBALMY MOXET GBITE
cHmkena Gosnee gem B 10 paz — ¢ 1103 mo 102 cII (B mmamasoHe IPajUeHTOB
ckopocty Aedopmanui 1<y<134 ¢') Ge3 mamenenus ero BogonorpedHOCTU. DPdeKT
CHUGKEHHS] BI3KOCTH CYCIIEH3MH PE3KO BO3PACTAET IIPH CKOPOCTHOM CMENIMBAHIH €€
B cMecuTene-aktuBarope (n=2800 06/MHMH) B HPHUCYTCTBHM HEGOIBIIMX H00ABOK

- Cynep-TIK.

B HCCICHOBAHMAX B KAUECTBE - BH)KYH.IGFO NPUMEHSICS MOPTIaHAIEMEHT,
I10Jy4aeMBIii COBMECTHBIM [OMOJIOM TIOPTIAHIIEMEHTHOTO KIMHKEPA I IBYBOJHOTO
rUIca B J1abOpaTopHO# MiapoBoi MensHMIE A0 Sy, = 300 M’/kr. B KagecTse
MUHEPANEHON T00aBKH K HEMY HCIIOIB30BANICH JTOMEHHBIA rpaHyanOBaHH},m IIJIAK,
DPasMOJIOTHI IO Y/EIbHON TOBEPXHOCTH Syy= 350 m */K. COIIGp)KaHI/IC JOMEHHOI'O
mutaxa (JIII) B BsoKyIIEM Kole6anoch B auanasoHe oT 30 10 60%. HOMeHHHH IIUIAK
B TpeOyeMOM KOTMYECTBE BBOAMICSA B MOPTNAHIIEMEHT B IpOLECCe CKOPOCTHOTO
CMEIIEHHs CYCIICH3MH B CMECHTEIIe-aKTHBATOPE. Jina nnacTuduKauyy LeMEHTHOTO
TECTa UCTIOIH30BAJICH HOHI/IKap60KCI/IJ'IaTHLII/I cymepmacTuhuKaTop B Juamnazone ot 0-
‘10 1% 0T MacChl BAXKYILETO.

IIpencTaBIsul  MHTEPEC  BBIACHUTH  BIMAHHE  JOMCHHOTO nUaka |
CyNepIUIACTH(UKATOPA HA H3MEHEHNE IG(EKTUBHOM BASKOCTH CYCICH3HIL. BumsiHue
yKa3aHHBIX ()aKTOPOB HAa H3MEHEHHE 1| IPOBOIHMIOCE HA MexaHoaKTI/IBI/IpOBaHHOI/I
CyCIICH3UM ¥ Ha CYCIIGH3HH, KOTOpas MeXaHOAKTHBAllWM HE IIOABEPrayack.
Onpenenerne  9QPEKTUBHOR  BA3KOCTH ueMeHToconépncameﬁ cycneHspm‘
OCYIIECTBILIACh HA POTAIMOHHOM - BHCKOSHMéTpe PIID-1M ‘¢ KOaKCUAILHBIMU
[ATHEAPAMH. BpeMst CKOPOCTHOTO CMELICHHS CyCTeH3uH cocrapisizo 180 cek.

3ameprr ohhEKTUBHOM B3KOCTH CYCIICH3UH IPOBOMMINCH Hepe3 Kaxpie 30 cek
* CKOPOCTHOTO  CMEILICHHS.

Pesynprarsl  9KCIEPUMEHTATIBHBIX HCCien0BaHII

CBUIETEILCTBYIOT O TOM, YTO 3(1)(1JCKTI/IBHa${ BA3KOCTH HEMEHTHBIX CyCHeH3I/II/I

3aBHCUT OT COAEPKaHHMS JOMEHHOIO TUlaka B noanaHz[ueMeHTe (TT1T),
KOHIIEHTPAIIU cynepnnaCTHq)HKaTopa (CIIK) B BsDKymIeM, a Tak e OT BPEMCHM
AKTUBAIMK [IeMeHTa, Tab. 1. :
BBejlenrie B NOPTIAHIUCMEHT JOMEHHOIO ILIfaKa MOPMBOAMT K CHIKCHIIO
3¢)(1)eKTI/IBH01/I BS3KOCTH CYCIIEH3HUU C 3120 cII 1o 1912 cIl, 1. e. Ha 39%. CHIKeHUE
opGEeKTHBHOA BA3KOCTM HAONIOZAeTCA TaK ke M - UL CYCIICH3WH Ha

= MexaH()aKTI/IBI/IpOBaHHOM BfDKyIlIﬁM Cnez{yeT OTMETHUTD, YTO MPAKTHUICCKH T BCECX

M3yHCHHBIX COCTABOB BSDKYIIEro aKTHBALWs B TedeHnu 6090 cexyH 00ecneunBaeT
NpefieTbHOE  PaspylICHHe  CTPYKTYpPBl  CYCICHSMM, 9YTO  IOJATBCPIKAACTCA
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MHMHMMAIBHBIMA 3HAYCHWIMH ee 5 QEKTUBHOH BA3KOCTH. ODTO XapaKTEPHO M

CYCIIeH3MH KaK ¢ J0OaBKO# CymnepriacTuduKaTopa, Tak U [ CyCIEH3HH B KOTOPEIX

NONMKAPOOKCUIIAT OTCYTCTBOBAIL.

Binsinue cofepsxaHist JOMEHHOTO [IUTaKa B HOPTIAHALEMEHTE, KOHueiHTpaum/I
CIIK 1 BpeMeHH CMENICHHS KOMIIOHEHTOB Ha H3MEHEHHE 3 GeKTHBHOH BAIKOCTH
e (cIl) cycriensuu

HI_I‘ s o3 Bpewmst AKTHBALIMH, CEK

; TIIT, Jlomen. muak, ] 0 : 60 90 120

' s | 20 2078 | 2046 | 3011
7008 Lo | 2634 2443 | 2360 | 2338
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Pic 1. Brusirmie BpeMéHH MEeXaHOAKTUBAILMK Ha M3MEHEHHUE d((DEKTUBHOH BAKOCTH
5 LICMEHTOCOACPKAILEH CYCIEH3HH: ’ ; i
dgange Al conepsxanne I coorBerctBenHO 0%; 30%:; 45%:; 60%

.~ M. JHCIEPCHOCTH  MOJOTOIrO KBapueBOro Iecka -“Ha MHpoIece
. MCXAHOAKTHUBUPOBAHHEIX EMEHTHBIX cycnensuid. — Bichux OJJABA, sum. 16. —
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U3 npusenennsix OKCICPUMEHTANLHBIX JAHHBIX BHHO, 9T0 MEXaHOAKTUBAIIS B
COYETaHHHU C CYHepHHaCTHd)HKaTOpOM (CIIK - 1%) n noMeHHBIM mtakom (I -
60%) mo3Bossger CHU3HTH BQJQ)GKTHBHyIO BASKOCTL CYCHEH3UM Ha IIOPTIAHALEMEHTE
¢ 3120 cII (Bsxymee — oprranuement, CIIK — 0%) xo 102 ¢I1, T.e. Gonee 4eM B
30 pas, oy : i g S .

: : BoiBogni :
1. Benenue B TOPTIAHANEMEHT MOJIOTOro L[OMéHHoro mnaka (Sy,= 350 ’MZ/KI‘)
TPUBOMUT K CHIKEHHUIO 3D (DEKTHBHOM BI3KOCTH CYCIICH3UH B CpeNHEM Ha 2256,
2 YCTaHOBJIeHo, 9TO MEXaHOAKTHBAIHS HEMCHTHBIX CYCIIEH3MH B PUCYTCTBHY
CymnepnnactupukaTopa Cynep—lﬁ( B KOIHIecTBe 1% OT Macch! memenTa NIPUBOAUT K

. PC3KOMY CHHKEHHIO 9 (heKTHBHOM BA3KOCTH ¢ 1103 cIT 10 102 cIl.
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Anoranis
JIOCIi/KEHO BILIMB JO0aBKY MEIECHOTO IOMEHHOTO IIIAaKy (Sx =350 m /KI‘) 1o
IOPT/IAHLEMEHTY Ha - 3MIHY. queKTI/IBH(n BS3KOCTI IEMEHTHOBMICHHX CyCTIEH3iH.
MexaHOAKTHBALL [IIAKOBMiCHOIO B'SXKYYOrO B IPHCYTHOCTI CylepIIacTudikaropa
CIIK NpusBOAUTE 10 PI3KOr0 3HMKCHHI eeKTHBHOI B'A3KOCTi B NOpIBHAHHI 3
KOHTponeM (cycmensis Ha 663[[0621]30‘{HOMy noanaHz[uemeHn CIIK BimcyTHii).

Abstract
Investlgated the effect of the additives of ground blast furnace slag (S =350
m?/kg) to Portland cement to the change effective viscosity of cement slurry.
Mechanoactivation slag containing binder with the superplasticizer SEC leads to
reduction of the effectlve viscosity as compared w1th the control (portland cement
sturry, no SEC). :
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