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COCTAB U CBOVICTBA BSIKYIUX BEAYIIAX MAPOK.

bexoe Ynyzoex Cagaposuu

Acucmenm ““Texunonozus cmpoumenbHbIX MAmepuailo8 u KOHCmpyKyuu”’

byxapcrozo unoiceneprno-mexmnonocuuecko2o uncmumyma,

Pecnybnuxa ¥36exucman.

Typouee Mypooscon. Oouo yanu

npenooasamenb-cmaxjcep

“Texnonozuss cmpoumenbHbviX MAmMepuanios8 U KOHCMpyKyuu”’

byxapckoeo unoiceneprno-mexnonocuueckozo uncmumyma,

Pecnybnuxa ¥36exucman.

Annomayua: Menkousmenvuennvle pakyuu necka u KapOOHAMHBIX NOPOO

UCNONBL3YIOMCSL 8 Kauecmee OONOTHUMENbHbIX KOMHOHEHMO8, aKMUBUSUDVIOUSUX

npoyeccwl meepoeHus 8 npouzeoocmee yemenma. OnmumanbHoe Koauvyecmsao 000a8ox

6 yemeume 25-60% (kxapboonamuvie nopoowr);, 20-30% (necox pasHoco

MUuHepanoauweckoeo cocmasa). Llemenmsr ¢ maxumu 000a8KAMU HA3LIBAIOMCA

KapbonamueimMu u necuanvimu. Ilo pesynbmamam OaHHO20 UCCIEO0BAHUS BPEMSL

Hauana u OKOHYAHUS CXBAMBIGAHUSL B5JCYULE20, NPUSOMOBIEHH020 ¢ 000asieHuem &

komnozuyuro  0,6%  cynepniacmughuxamopa, 3HAUUMENbHO ~KOpOuYe, uYeM Y

KOHMPOJIbHO20 00pasya, mo ecms 00blYHO20 00pasya bes cynepniacmuguxamopa, u

cocmaensiem 25 mun. u I yac 30 munym coomeemcmeenHo. 803MOACHO YcmaHnosneno,

Ymo npoOYHOCMb HA Cocamue Noay4eHHbIX 00pasyos oviia 6 2,16 pasa evluie, yem y

KOHMPOAbHO20 00pa3zya nocie mepmosuaicHocmuou oopabomxu, u 6 2,38 paza eviuue,

yeM y KOHMPOIbHO20 00pa3ya nocie 3aKaiku 2mux obpasyos 6 1abopamopHbuix
ycnosusx 6 meyenue 28 cym.

Knioueevie cnosa: cynepniacmughuxamop, nopmiaHoyemeHmuoe mecmo,

HOPMIAHOYEMEHMHUBIN  KIUHKED, 2UNCOBbIU KAMeHb, YOelbHdsl HNOBEPXHOCMb,

NPOYHOCMb, GIAJNCHAA mepM006pa50mKa, cocmae, QbMSMKO-MexaHM'-l€CKM€ C6‘01z707’l’l6(1,
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gaoIcyujee, MUHEPAIbHblE BAdCYWUe, NPOYHOCMb HA  Colcamue, HOPUCTNOCMb 8
YeMeHmHOM KAMHe.

IOKOPU MAPKAJIN BOFJIOBUUWJIAPHUHIT TAPKHUBJIIAPU BA
XOCCAJIAPU.

Bekov Ulug'bek Safarovich

“Qurilish materiallari va konstruksiyalari texnologiyasi” assistenti

Buxoro muhandislik-texnologiya instituti,

O'zbekiston Respublikasi.

Turdiev Murodjon Obid o’g’li

stajyor o'gituvchi

“Qurilish materiallari va konstruksiyalari texnologiyasi”

Buxoro muhandislik-texnologiya instituti,

O'zbekiston Respublikasi.

Annotatsiya: Qum va karbonat jinslarining mayda yanchilgan fraksiyalari
sement ishlab chigarishda qotish jarayonlarini faollashtiradigan qo ‘shimcha
komponentlar sifatida ishlatiladi. Sementlarda qo ‘shimchalarning optimal migdoriy
tarkibi 25-60% (karbonat jinslari); 20-30% (har xil mineralogik tarkibli qum). Bunday
qo ‘shimchalarga ega sementlar o'z navbatida karbonat va qumli deb nomlanadi.
Ushbu tadgigot natijalariga ko ‘ra, tarkibiga 0,6% superplastifikator qo ‘shib
tayyorlangan bog ‘lovchining qotish vaqtining boshlanishi va ohiri kontrol namuna,
va 'ni superplastifikatorsiz oddiy namunanikiga nisbatan ancha gisgarganini va mos
ravishda 25 minut va 1 soat 30 minut ko rish mumkin. Olingan namunalarning
sigilishdagi mustahkamligi nazarat namunasiga nisbatan issiglik nam ishlovi
berilganidan so‘ng 2,16 marta va shu namunalar 28 kun davomida laboratoriya
sharoitida gotganidan so ‘ng mos ravishda nazorat namunasiga nisbatan siqilishdagi
mustahkamligi 2,38 marta yuqoriligi aniglandi.

Kalit so’zlari: superplastifikator, portlandsement xamiri, portlandsement

klinkeri, gips toshi, solishtirma sirt yuzasi, mustahkamligi, nam issiglik ishlovi,
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komporzitsiya, fizikaviy va mexanik xossalari, bog ‘lovchi, mineral bog ‘lovchilar,

sigilishdagi mustahkamligi, sement toshidagi g ‘ovaklik.

TenaeHIuu pa3BUTHSI COBPEMEHHOTO CTPOUTEIHCTBA 00ECIICUMBAIOT BHICOKYIO
HAJECKHOCTb, DKOHOMUYHOCTh B IIPOM3BOJCTBE U HCIOJB30BAHUM, JIOCTYIHOCTD
CBIPBEBOM 0a3bl, MPOCTOTY TEXHOJOTHUH TIPOM3BOACTBA, HHU3KUE CTPOHUTEIHHO-
TeXHUYECKHE W HKOHOMUYECKHE TOKA3aTeNd CTEHOBBIX MAaTEpUANIOB, TaKUX Kak
KUPIHUY, KEPaM3UTOOETOH U JAp., KOTOPbIE HIUPOKO MCIOIB3YETCSI B CTPOUTEIIHCTBE.
OTO Hepa3pbIBHO CBS3aHO C MIUPOKUM MPUMEHEHHUEM Majiod(P(PEKTUBHBIX CTEHOBBIX
MaTtepuanoB. [IpaBWIbHOE HCIONB30BAHHE CTEHOBBIX MATEPHAIOB CTAl0 OYEHb
BaXXHBIM, TeM OO0JI€€, YTO BO3POCIU TPEOOBAaHUS K TEPMHUUECKOMY COMPOTHUBIICHUIO
OTPaXKIAOIINX KOHCTPYKIIUH.

B mocnennue rogsl BCECTOPOHHE PAacCMaTPHUBAIOTCS pPa3WYHbIE W3MEHEHUS,
IPOUCXOSIINE B MPOLIECCE MEXAaHUUECKOTO BO3ICHCTBUS (M3MENbUEHUS) HA TBEPIOE
CBIPBE, BOIMPOCHI €ro BIUSHUS Ha (U3MKO-MEXaHHMUECKHE CBOMCTBA U TEXHOJIOTHU
IIPOU3BOJICTBA CTPOUTEIBHBIX MATEPUAIIOB Ha MX OCHOBE, OCOOEHHO B OTHOILLUEHUH
IIEMEHTa ¥ TMOAPOOHBIC WCCIeNOBaHUs U3ydaeTrcs. MexaHnudeckas o0paboTka
HEOPTaHMYECKUX TMOPOIIKOB CHOCOOCTBYET (DOPMHPOBAHUIO TMOJSI HANpPSOKEHUN Ha
MOBEPXHOCTU KOHTAKTa C MEIIONIUM TEJIOM WM JIPYrol 4YacTUIICH, a HE Ha BCEM
o0bemMe dvacTuipl. B mporiecce MexaHOAKTHBAIIMM TMPOIECCHl (POPMHUPOBAHUS OIS
HANPSDKEHHOCTH W3MEHSIIOTCSI TPU MEXaHWYECKOM BO3JCUCTBUU B OMNPEICICHHBIX
Mmectax. [Ipu 3TOM BO3MOXHO HpOTEKaHUE TBEPAO(DA3HBIX IMPOLECCOB B padoueM
OpraHe MEXaHOAKTHUBUPYIOIIETO YCTPOHCTBA, YTO MOXKET MPHUBECTH K WU3MEHEHUIO
(bU3MYECKOTO COCTOSIHUSI, XUMHUUECKOTI0 COCTaBa U CBOMCTB M3MENbYAEMbIX BEILIECTB.

[Ipy wucnonab30BaHUM IEMEHTOOETOHAa MPOU3BOJICTBO IEMEHTa IyTeM
KOMOMHHPOBAaHHONW MEXaHOAKTHBAIMM W MOAU(PUKANNKA Ha MEIbHHIIAX SBISCTCS
HAay4YHO OOOCHOBAHHBIM PEIICHUEM TSI YIYUIICHHs (PU3NKO-MEXaHUYECKUX CBOMCTB
[IEMEHTOOETOHA. DTO pEIICHWE 3aBUCUT OT (PU3UKO-XMMHUYECKOTO IEJIEBOTO

BOS,HG?ICTBH)I BsDKyHICTO € 3aJaHHBIMU CBOMCTBaMH HCMGHT06CTOHa.
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Bricokomonekynsipasie  coenunenust (ganee - BMC) oTHocsTcs K THIY
BSDKYIIMX, TOJY9aeMbIX TaKUM METOJOM MEXaHOAKTHUBAIMM W MOAU(UKAIIH,
MO3TOMY IPU UX MOJIYYEeHUH HEOOXOIUMO YUUTHIBATh TUIl U CBOWCTBA XUMHUUYECKUX U
MUHEpAIbHBIX T100aBOK, UCIOJIb3YyEMbIX I MOAU(DUKALINH.

B nanHOM HCClIeZIOBaHUU C LIENBI0 U3YUYECHUS BIUSHUS CyNepIuiacTUPUKaTOpa
HA HOPMaJbHYI TIUIOTHOCTh MOPTJIAHAIEMEHTHOIO TECTa, BO-TEPBbIX, IS
ONpENEeIeHUs] AKTUBHOCTU MOPTJIAHILEMEHTHOIO KIMHKEpa, MOPTIAHILEMEHT
MOJTy9aJTd 00aBJICHUEM B TIOPTIAHAIIEMEHTHBIN KIIMHKED 5% THIICOBOTO KaMHS U €T0
u3menbueHueMm (Tabnuna 1, l-comepxkanue). s moydeHus: macTbl HOpMajbHOM
IJIOTHOCTU U3 MOPTJIAHALIEMEHTA, U3rOTOBJIEHHOM METOJOM IOMOJIA, C IUIOIIAJIbIO
nmoBepxHOCTH, paBHOU 3200 cM2/r, u3pacxomaoBano 25,6 % BOJBI MO OTHOIIEHUIO K
Macce nopTiaHalueMenTa. Bpemst Haualia 1 OKOHYaHMsI €ro 3aTBEPAEBaHUS COCTABUIIO
1 wac 32 munyTHl ¥ 3 yaca 50 MUHYT COOTBETCTBEHHO. JlJIs1 onpenesIeHns TPOYHOCTH
MOJATOTOBJICHHbIE O00pa3lbl OBUIM YIPOUYHEHBI BIAXKHOM TEepMOOOPaOOTKOH, U
MIPOYHOCTh 00pa3uoB mociie 1-x cyrok cocraBuna 36,3 Mlla (tabn. 3.2). Ilocne
UCIIBITAaHUN TeX ke o0paslloB B JTAOOPATOPHBIX YCIOBHSX B TeUeHUE 28 CyT HX
MIPOYHOCTh Ha cxkaTue coctaBuia 41,5 MlTa.

Bnusitnue cynepractudukaropa Ha HOPMajdbHYIO IUIOTHOCTh W BpeMs

CXBAaTbIBaHUA ITOPTIAaHANCMCHTA IIPCACTABIICHO B Ta6m/1ue 1.

—

Tabmuna 1.
ruricoB [Koanyec|(OTHocuTeNHBogoiemen [Bpems
KonnyecTn
oro TBO WS TUIONIAAbTHOE 3aTBEpJICBAHMS, Yac-
Ne o knuHKeEpa
kamus, PKK-02, [mnoBepXHOCT |0THOIIIEHNE, MUH
11C, %
% % 1, cM2/r % HAYAaJo KOHeEll
1 5 0 3200 25,6 1-32 3-50
2 95 5 0,6 5000 19,6 0-25 1-30
3 5 0,8 5000 17,0 1-25 3-35
4 5 1,0 5000 16,3 1-30 4-35
@ https://scientific-jl.org/obr <4332V Buinyck scypnana Ne-66

Yacmo—2_ Mapma —2025



@é OBPA30BAHHUE HAYKA H HHHOBAI[HOHHBIE HIEH B MUPE NN
2181-3187

PU3UKO-MEXaHUYECKUE CBOWCTBA LIEMEHTHBIX KOMIIO3ULIMNW 3aBUCAT OT TOTrO,
KaK MCITOJIb3YIOTCSI CBOMCTBA BsKyIIEero. [[o3ToMy Haly TaibHENIIINE UCCIIEIOBAHUSA
OBLIIM HaIpaBJICHbl HAa U3yUYEHHUE BIUAHUS cymnepruiacTudukaropa Ha cBoiictBa BMC-
100. 0,6 mo OTHOHIEHUIO K Macce CBs3yloulero cynepractudukartopa; I[lpu
nobasnennn 0,8 u 1,0% coctaB mpeacTaBiasn coboit 95% mnopTiaHAIeMeHTHOTO
KJIIMHKEpa U 5% TUIICOBOTO KaMHSI, U €r0 U3MEJIbUaliv 10 yaeabpHoM nosepxuoctu 5000
cM?r. W3 TOHKOM3MEIBYEHHBIX MHUHEPAIBHBIX BSOKYIIMX TOTOBUIM — OIAPBI
HOPMAaJbHOM TOJIIUHBI, @ U3 CMECH BSDKYIIEE-TIECOK B COOTHOIIEHUU 1:3 roToBUIU
oOpas3iibl pazmepom 4x4x16 cM U onpeaeNsuiid UX IPOYHOCTh Ha CKAaTUE U Ha U3THO.

Ha ocHOBaHWU MTOJTyYEHHBIX PE3YJIbTATOB CIEAYET OTMETUTh, YTO BpEMsI Hauaja
M OKOHYAHMWS CXBaThIBAHUS BSIKYIIEro, IMPUTOTOBIEHHOrO ¢ jgobaBkod 0,6%
cymnepruactTudukaTopa, ObUIO 3HAYUTEIEHO KOPOYe, YeM Y KOHTPOJIBHOTO 00pasiia, To
ecTh 0OBIYHOTO OOpasiua 6e3 cymnepruiactudukaTopa, 1 6611 Ha 25 MuHYT U 1 gac 30
MUHYT JIOJIbIII€, COOTBETCTBEHHO. JTO MOXHO OOBSICHHUTH CTEMEHbIO MSITKOCTH
MOPTJIAH/ALIEMEHTA U, KaK CJIC/ICTBUE, YBEJIMYCHUEM KOJUYECTBA aKTUBHBIX YAaCTUI] B
BSDKYIIEM. Y CTAaHOBJICHO, YTO MTPOYHOCTH Ha C)KaThe 3TUX 00pa3IloB B 2,16 pasa BhlIlIIe,
4YeM y KOHTPOJIBHOTO 00pasiia Mmocjie TeIio BIAKHOCTHON 00paboTku, u B 2,38 pasa
BBIIIIC, YeM Y KOHTPOJIBHOTO 00pa3iia Mmociie 3aKaakd dTUX 00pa3IoB B JaOOPATOPHBIX

ycloBusX B TeucHue 28 cyT. (puc. 1.).
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Puc.1 Bruanue xonuuecmea cynepniacmupukamopa Ha npouyHocms 00pasua npu
corcamuu

DTO MOXHO OOBACHUTHh YMEHBIIIEHHUEM ITOPUCTOCTH B IEMEHTHOM KaMHE 3a CYET
CHUKEHHUSI BOJIOIEMEHTHOTO OTHOIIEHHS 3a cueT »dS(pdeKkra NpUMEHEHUs
cymnepractTudukaTopa.

B Bonpoce yBennueHusi OTHOCUTEIBHOM TUIOIIaAX TOBEPXHOCTH UCCIIEI0BATEIN
YCTaHOBWJIM, YTO MPOYHOCTh HEMEHTOB, U3MEJIBYEHHBIX C OTHOCUTEIBHOM ITOIIA B0
nosepxHocty Bbime 5000 cM%/T, HE3HAUMTENBHO PA3IMYACTCS B PA3HBIC CPOKH
CXBaTbIBaHUS, TO €CTh, HECMOTPS Ha TO, YTO IPOYHOCTH cocTasisieT 5-10 % BpIe HA
BTOPOW JIEHb BPEMEHU CXBAaThIBaHMS, OTHOCHUTENbHAS IUIOLIA/b MOBEPXHOCTU OHU
YTBEPKJIAKOT, YTO MPOYHOCTh TakKas ke Ha 28-U JIeHb, HECMOTPS Ha BBICOKYIO. C
Y4ETOM 3KOHOMHYECKHX M TE€XHOJOTMYECKHX MOKa3aTeiaeil ONTUMaIbHOU yJIETbHOM
IIOBEPXHOCTBIO MOKHO CUMTATh Haxosamyrocs B mpeaenax 4000-5000 cm?/r.

MunepanbHble 100aBKM, NPUMEHSIEMbIE B ILIEMEHTE, YCJIOBHO JENAT Ha
aKTUBHBbIE WJIM O€3My30Bbl€ M HMHEPTHbIE MaTepuajbl. JTO JEJICHUE 3aBUCUT OT
WU3MEHEHUS CBOMCTB MaTEPUAJIOB B 3aBUCUMOCTH OT CTENEHU MATKOCTH. HexoTopsie
Marepualibl, UHEPTHBIE B €CTECTBEHHOM COCTOSIHUM M JI0 HM3BECTHOW CTEIECHHU
M3MENIbUEHHbIE, MPUOOPETalOT AaKTHUBHOCTb, @ B HEKOTOPBIX CIy4asX Jaxe
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY 3aTBepAeBaHMI0. M3BECTHO, UYTO TEXHHUKO-
HSKOHOMHUYECKHE IOKa3aTEeNM HCHOJIb30BAHMS TOTO WJIM HHOTO ChIPbS B KayecTBE
TOHKOMOJIOTBIX J00aBOK OMNPEIENSIOTCS HE €ro BEUIECTBEHHBIM COCTaBOM WIIM
AKTUBHOCTBIO, a CTETIEHBbIO MSATKOCTH.

MHorue cenuanicTsl B 00JaCTH XMMHUHU TBEPABIX TE€J OOBSICHIIOT aKTUBALIMIO
BEUIECTB MpPU HU3MEIbUYCHHU JUCIOKAlMsAMU B TBEpPAOM Tene U jaedopmarmeit
KPUCTAJTIMYECKON PELISTKH, HAKAIIMBAIOIIEHCS B ONIPECIEHHBIX 00beMax.

Crnenyer OTMETUTD, YTO MEIKOU3MEIbYEHHBIE (DPAKIIMK TIECKa U KapOOHATHBIX
MIOPOJ] UCTIOJIB3YIOTCS B KAUECTBE TOMOJHUTEIBHBIX KOMIIOHEHTOB, aKTUBU3HPYIOLIUX
MPOILIECChl TBEPJICHUS B MPOU3BOJACTBE lieMeHTa. ONTUMaIbHOE KOJUYECTBO JOOABOK

B 1memeHte 25-60% (kapOonatHele moponbl); 20-30% (mecok  pas3HOTo
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MHUHEpaJIOrM4eckoro cocraBa). lLlemeHThl ¢ TakuMu J00aBKaMM HAa3bIBAIOTCA
KapOOHATHBIMU U NTECYAHBIMH.

C ydeToM H3JI0XKEHHOTO Ipu pa3paborke cocraBoB BMC wucnonb3zoBaiuch
aKTUBHBIA 3JEKTpOoTepMOGOChHOpPHBIM TNUIAK M HMHEPTHBIM OapXaHHBIM IECOK.
OmnpeneneHa BO3MOXKHOCTh MOBBIIIEHUS! IPOYHOCTH LIeMEeHTHOro KaMHs Ha 40-45 %
3a cuer monupukanuu nementa 25-30 % MeTKMX YacTHUIl NMPU MEXaHOAKTHUBAIUU
BMC, nosrydueHHOT0 IpH COBMECTHOM M3MEIbUE€HNUN 0apXaHHOTO MecKa U 30JI01ILTaKa.
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