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OITPEJAEJIEHUE ITAPAMETPOB I'A3OBBIJIEJIEHUSA 1
BCIIYYUBAHUS I'A3OBETOHHOM MACCHI

1. Teopernueckasi 4acThb
["a3o0eTon mpencraBisieT co00l MCKYCCTBEHHBIM CTPOMTENBHBIN MaTepHal C
AYEUCTON CTPYKTYpOM, MOJIyYEHHOM BCIlyYMBaHHEM PacTBOPHOW cMecH razoolpa3o-
BaTeseM. XapakTep M CTENEHb BCIYYMBAHUS OIPENEISIET BO MHOIOM KOHEUYHBIE
CBOMCTBa razooeroHa [1].

[Ipouecc BcrmyunBaHus ra300€TOHHON MacChl 3aKII0YAETCS B 3apOXKJIEHUHU, POCTE
A4eeK, 1e(POPMUPOBAHUU BCITYUMBAIOIIEHWCS MACChl C IEPEMEHHONW CKOPOCTBIO MO/
JEHUCTBAEM JIABJICHUS Ta3a B sYelKaX, BOZHUKAIOIIEIO B PE3yJbTaTe MPOTEKAOLICH
peakiuu Ta30BbIACIIEHUsI Ta3000pazoBaTeneM, MNapooOpa3oBaHUs UM KOHAECHCALUU
MapoB BOJbI IPH U3MEHEHUU BO BPEMEHU TeMIlepaTypbl MaccuBa. OJHOBPEMEHHO
U3MEHSIOTCS peosoruueckue, TMPpPy3noHHbIE XapaKTEPUCTUKN MEKIIOPOBOM mepe-
TOPOJIKM U BCEU MACChI B LIEJIOM.

OCHOBHBIM YCJIOBHEM MOJYYEHUSI ra300€TOHA BBICOKOTO KAaYEeCTBA SIBISETCS OI-
TUMaJIbHOE COUYETaHME KWHETUKU IPOILIECCOB: Tra30BBIIEICHUS Tra3zoo0pa3oBaTels,
TUApaTalyy BsDKYLIErO, TEIJIOBBIAEICHUS U CXBAaThIBAaHUSI MaTepuaia MEKIOPOBOU
NEeperopo ki, MUHUMU3UPYIOIINE SBJICHHUSI OCAJKU MPU BCIyYMBAaHUM MaccHuBa ra-

300eToHa.

Heab padorbi: OCHOBBIBASICH HA YKCIEPUMEHTATIBHBIX JAHHBIX, MOJYYEHHBIX C IO-
Motipio mpudopa I[II'B-2, nate npaBmiibHYI0 HHTEPIPETAINIO MPOIIEC-
caM Tra3oBBIJICJICHUS U BCIYyYHMBaHUS ra300€TOHHONW CMECH U OILCHUTH

creneHb Auddy3un raza u3 Maccuna.

2. DKCIepUMEHTAJIbHAS YACTh
2.1. 3ananue
- IPUTOTOBUTH Ta300€TOHHYIO CMECH;

-0MpCaACIUTb MapaMECTPhbl ra30BLIACIICHUA U BCIIYUHMBAHUS ra300e€TOHHOM MacChI C



nomoIisio npudopa I1I'B-2;

- PacYeTHBIM IyTEeM OIPEAEINUTh KOJTUIECTBO BBIJCIHBIIETOCS Ta3a U nuddyHam-
POBABIIIETO U3 MacCHBa;

-paccuuTath 00bEM rasza, COBEPIIHUBIIETO padOTy BCIyUHBAHUS;

-TIOCTPOUTH TpadUKU 3aKOHOMEPHOCTEH MPOIIECCOB TA30BHIJCIICHNS U BCITyYHBa-
HUS,

- OTIpPE/ICNIUTh BIUSHUE MTApaMETPOB Ha MPOIIECC BCIYYMBAHUS ra300€TOHHON

MaccChI.

2.2. JlabopaTopHoe 000pyA0OBaHHE U IPHUOOPDI
1. ITpubop st perucTpaiuu NpolecCOB ra30BbIACICHUS U BCITyYUBaHUS Ta-
300eToHa u apyrux Bemects — [1I'B-2.
MepHnas nocyza - ctakad 100 mo.
Becbl TexHMYeCcKHE, aHATUTUYECKUE U PA3HOBECHI.

CwmecuTens s IPUTOTOBIICHHS Ta300€TOHHOM Macchl Tuna JIM.

A

Tepmomerp.

2.3. Ucnosb3yemMble MaTepHAJIbI
MOoJI0TBII HECOK, yaenbHas noepxHocTs 2000 cm? /r.
Bsoxymme: noprnanauemenT M 400, n3BeCTb-KUIIENKA.
[ToBepxHocTHO-akTHBHAS noOaBka — CMC — «Kpucramm.

[TopoobpazoBatens - anromuuueBas myapa tuma [TATI-1.

A S e

Bopga BogonpoBoaHasi.

2.4. Pacuer cocTaBa ra300e€ToHa U MPUTOTOBJIEHHE rA300€TOHHOI cMecH
Pacuer coctaBa razoberona npoBoautcs corjacHo CH 277-80* [2], u3 ycioBus
MOJIyYeHHs] Ta300€TOHA 3aJJaHHON CpefHell MIOTHOCTH, MMEIOUIEr0 MaKCUMallb-

HYIO ITPOYHOCTH Ha JaHHBIX MATCPpHaAJIaX.



B paGore nmpuHHMaeTCs CIeAyIOMUi cOCTaB ra300eToHa U3 YCIOBUS MOIyYeHUs
razo0eToHa cpeaHeil m10THOCThI0 500-600 Kr/M° 00beM 3amMeca paBeH 1,5 1.

1. OTHOLIEHHE KPEMHE3EMUCTOIO KOMITIOHEHTA K BsKyliemy, otH. C — 1,0.

2. Bono-tBepaoe orHomenue, B/T, oTH. —0,5.
3. loptnanauement M 400, r —795.
4. 3BeCTh-KHUIICIKA, T — 88.

5. MonoTslii iecok, I (Sy,=2000 cm? /r.))  — 883.

6. AmtomunueBas nyapa [TAIL-1, r — 110 YKA3aHUIO IIPEIroaaBaTess.
7. lob6aBka, 1% p-p CMC, r — I10 YKA3aHUIO IIPEIogaBaTess.
8. Boga, mn — 884.

JInst yCcKOpeHHs mpoliecca BCIIyYHBaHHS B COCTaB cMecu MOxHO BBectu 10 %
M3BECTU-KUIICIIKU OT OOIIET0 KOJIMYECTBA BSXKYIIIETO.

Ilepen HavamoMm mepeMelIMBaHUS BCEX KOMIIOHEHTOB CMECH MpPEABAPUTEIHLHO
MPUTOTABIMBAIOT ATFOMUHUEBYIO CYCIEH3UIO. JJI1 3TOr0 pacueTHOE KOJIMYECTBO AJIHO-
MUHHUEBOM MyApbI IOMENIAIOT B CTaKaH U J00ABJISIIOT PacCYETHOE KOJIUYECTBO J00aB-
ku. [Ilyrem nepememmBanusi JOCTUTAeTCsl OAHOPOAHOCTh cycneH3uu. [Ipurorosie-
HUE Ta300€TOHHOM CMeCH MPOU3BOAUTCS B JTJAOOPATOPHON MeIIaiKke. 3arpy3ka KOM-
MMOHEHTOB CMECH OCYILIECTBIISIETCS B CJICIYIOIIECH MOCIIeI0BATEIbHOCTH

1. 3arpy3uTh MOJOTBIA MECOK, HEMEHT U U3BECTh-KUIIEIKY B MEIIAJKY U Iepe-
MeniaTth B TeueHue 0,5 MuH.

2. 3anuTh B MEIIAJIKY aJFOMUHUEBYIO CYCIIEH3UIO U JT00aBUTh PACYETHOE KOJIH-
YECTBO BOJIbl, CMbIBAsl IPU 3TOM OCTATKU CYCIIEH3MHM CO CTEHOK CTakaHa. 3a-
(dbuKcupoBaTh BpeMs Hauaja nepeMelIBaHusl.

3. Bcro maccy nepeMenivBaTh B TCUEHHE 2 MUH.

4. 3amuth B ¢opmy mpubopa 1Kr ra300€TOHHOM CMeCH M HayaTh U3MEPECHHS Ha

npudope I1I'B-2.



2.5. OnpenesieHue NnapaMeTpoB BCIIyYUBAHUA ra300€TOHHOM MaCChI
¢ nomoumbi0 npudopa II'B-2
[Tpu6op I1I'B-2 paGotaeT B pexume pydHoro ympasieHus. O0beM peakinoH-

HOM eMKOCTH 2-3 JI, U3MepseMblii 00hEM BBIJEIAIONIETOCs ra3a — J10 3 JI.

[Tpu6op I1I'B-2 (prUCyHOK) COCTOUT M3 pEaKUUOHHON eMKOCTH 1 co mKanou 2,
[IPEIHA3HAYCHHOW /I ONPENEIICHUS YPOBHS 3aJIMBKH M BCIIyYMBAaHMS BelllecTBa 3.
JIns u3MepeHus TemrepaTypsl Beniectsa umeercs tepmometp 4. IlogbeMHbIi cTOIHUK
5 mprKHUMaeT peakIMOHHYIO0 €EMKOCTh K BEpXHEMY OCHOBaHHUIO 6. [l repmeTn3anuu
BHYTpPEHHETro 00beMa mpulopa CIIy>)KUT pe3uHoBast npokiagka 7. K BepxueMy ocHo-
BaHMIO NpHUOOpa MPUKpEIUIEHA NepeMEHHasi U3MEpUTEIbHAs €MKOCTh (CHIIb(OH) 8§,
BBINOJIHEHHAs B BUJI€ TOHKOU TOQPUPOBAHHON TpyObl (HalpUMep, U3 MOJUITHIICHA).
BepxHsis yacTh MepeMEHHON U3MEPUTENBHOM €MKOCTH 8 3aKpbITa KPBIIIKOW, HA KO-
Topol pa3menieHsl U-o0pa3Hblii MaHOMeETp 9, u Tepmometp 10 1715 u3MepeHust TeM-

IICPaTyphl H&pO-I‘EBOBOI?I CpCabl B HpI/I60p€ Hal IIOBCPXHOCTHIO BCIICCTBA.

N3menenne o0beMa nepeMeHHON U3MEPUTENIbHOM €MKOCTH 8 MPOU3BOAUTCS C
HOMOIIbIO PYKOSATKU 11, o Mepe BblAeNeHus ra3a u3 ucciaenyemoro emectsa. O0b-
€M BBLIEISIOLIETOCs ra3a PacCUMTHIBACTCSA 10 MEpe YBEJIMYEHUs o0bemMa H3MepH-
TEIbHOU €MKOCTH M (PUKCUpPOBaHUS €€ 00beMa ¢ MOMOILBIO U3MEPUTEIBHOM IIKaJIbI
13 u crpenku 12. Ilongsem cunbdoHa Ha 1 MM COOTBETCTBYET YBEJIMUECHUIO €TI0 00be-

Ma Ha 10 cm?>.
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Puc. 1 IlpunnunuansHas cxema npudopa [1I'B-2

2.6 MeToauka onpeaeeHUusi IapaMeTPOB KMHETHKH BCIIyYUBAHUSA

[Tpu nmomomm npudopa I1I'B-2 onpeneneHue mapaMmeTpoB KUHETUKH BCITy4H-
BaHMSI OCYLIECTBIISIETCS ClIeAyoIIMM 00pa3oM. Mcciemyemoe BeneCTBO MOMEIIAETCS
B PEAKIIMOHHYIO €MKOCTb, KOTOpasi YCTaHABIMBAETCS B MpUOOp. 3aTeM B BEIIECTBO
BBOJIUTCSI TEPMOMETP, U MpuOOp repmerusupyetcs. [locie 3Toro ais MOMEHTOB Bpe-
menu 1,2,3 ... 1, ...p, ¢ UHTEpBaJIOM BpeMeHH He Oojiee 30 ¢ perucTpupyrorcs napa-
METpHBI Tpolecca U mpudopa: Temmeparypa BelecTsa tg[i], Temmeparypa maporaso-
BOM CpeJibl HaJl BEIIECTBOM t [1], 00BEM MEpEeMEHHON U3MEPUTEITBLHONU eMKOCTH V1],

00beM cMecH B eMKOoCcTH Vi[i].

[Tocne 3aBepiieHust mporiecca pacueT MapaMeTpOB KHUHETHKH BCIYYHUBAHUS
BeliecTBa — kodduimenta scryunBanus Kg[i], koapdunnenta nuddysuu raza /[1],
rasosbienenns V' [i], TemmepaTypsl tg[i] — It MOMEHTOB BpeMeHH [i] mpoBomuTCs

1O CIEAYIOMUM QOopMyIIaMm:



VCI/IHLQ). nau, = 980 MIL.;

Viaw. en. = T r? hCM ;

Vl" = Vra3a B CM. + VBBIZ[. rasa HaJl CM.;

Viasasemw. = Veum, — VO.CM.;

VBBIZ[. ra3a HaJl CM. = VF - Vra3a B CM.;

BI' = Viasas CM./ Vr,

Koaddunment BcriyunBanus onpezensercs no hopmyie:

Veum 00BeM MaccuBa B gopme

KB:

Vo.cm  miepBOHaYas bHBIA 00BEM MacCHBa

Pe3ynbpTaThl ©13MepeHui 3auChIBAIOTCS B TAOJIHILY.

O0beMm Beige- | O0beM
Oo0veM | OOBEM BhBIIE-
Bpewms JIMBIIErOCs ra3a | rasa B
her, | hrops | hupus., | cMeCH, | nuBIIETOCH Ta-
OIIbITA, 3 3 3 3 HaJ cMmecblo, | cmecH, | BI' | K,
CM” | CM | CM cM 3a, CM 3 3
MUH. cM cM
VCMSCI/I Vra3a
Vra3a HaJI CM. Vra3a
Ot 3
1o 30
MUH

2.7. 'paduku 3aKOHOMEPHOCTEH NMpouecca BCNyYnBaHUS

[To pe3ynpTaTaM MONy4eHHBIX JAHHBIX CTPOSATCA rpaQUKU MapaMeTpoB K-

HCTUKU BCIIYUUBAHUA U Ta30BbIICICHHA ra300e€TOHHOM MacChlI.

[TocTpouTs crenyromue rpaduxu:
1.KuneTrunka BCcIryuynBaHusl.
2.KuHeTHnka ra3oBblIEJICHU.

3.Kuneruka nuddy3uu raza u3 BCIyYMBAIOIICHCS MacCHhl.




3. 3akiaouenue
Ha ocHOBaHMM MOJIyYEHHBIX KCIIEPUMEHTANIBHBIX JAHHBIX HEOOXOIUMO CHe-

JIaTh CJICAYIOIINC BBIBOIBI:

1. O BnusHMM HA MPOLIECC BCIIYYMBAHUS KHHETUKH ra30BbIICICHUS U U Py3un

ra3a M3 MacCHuBa.

2. 00 yBeIMYEeHUH KOJIMYECTBA BOAOPO/Ia B MACCE B PE3yJIbTaTe MPOTEKAIOIIEH

pC€aKunn ra30BbIACIICHUS.

3. O BnustHuM 1udQy3un ra3a U3 MaccuBa Ha BCIIyYMBaHUE U IECTPYKTUBHBIC SIB-
JICHUSI B MAaCCHBE.
4. YCcTaHOBUTD YETHIPE YCIOBHBIX MEPUO/Ia 00pa30BaHUs CTPYKTYPbl: HHIYKIIUOH-

HBIﬁ, BCIIy4YUBaHU, OCalKa, CTa6I/IJIHSaHI/IH " YKa3aTb UX OCOOCHHOCTH.

Jlureparypa
1. TopsitnoB K.3. TexHoJIOTUsI TPOU3BOJICTBA TEMIION3OISIUOHHBIX CTPOUTEIBHBIX

MarepuaiioB.-M.:Crpoinnsaar, 1974.

2. HCcTpyKUHMS 1O U3rOTOBIICHUIO U31enuid U3 stuerctoro oerona CH 277-80%*.



