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Cements. Test method for heat of hydration

JaTta BBenenusi 01.01.89

Hacrosimmii cTaHgapT yCTaHABIMBAET METOJIbI ONPENEICHUS TEIUIOBBIIEIEHUS LIEMEHTA U €r0 MOLTHOCTH.
1. CPEJICTBA U3MEPEHUI

1.1. Kanopumerp wuzorepmuueckuii TermnonpoBomsimuid «IEMEHT TI'T[ 1M» HO COOTBETCTBYMOIEH
HOpMaTHBHO-TexHHYecKoW nokymeHtarmu (HT/). [IpuHimn peficTBUs M NpuUHOMIHMANBHAS CXeMa KaJlopuMeTpa
TIPHUBE/ICHBI B IPUIIOKEHNH 1.

Jlomyckaercst MPUMEHEHUE APYTUX TUIIOB H30TEPMHUYECKUX TEILUIONPOBOISIINX KaJIOPHUMETPOB, MPOLIEIIINX
rocynapctBeHHble ucnbpitanusg no 'OCT 8.001 mnm merposnormueckyro arrecrammio nmo 'OCT 8.326, npu
co0JtoieHnH TpeOOBaHMH 11. 2.5 HACTOSILEro CTaHAapTa.

1.2. Becrr nabopatopusie 3-ro kinacca Togroctr o 'OCT 24104 ¢ manbGonbsmmM npeneom B3BemmBanus 200
T.

1.3. Tepmomertp 1-ii rpynmsl no 'OCT 27544.

1.4. T'urpometp no 'OCT 12997.

1.5. JlomyckaeTcsi NpHUMEHEHHE JpPYyrdX BECOB, TEPMOMETPOB M THUTPOMETPOB, HE YCTYMAIOMHUX IIO0
METPOJIOTHIECKAM XapaKTEPHCTUKAM CPEACTBAM M3MEPEHHH, YKa3aHHBIM B TiL. 1.2-1.4.

1.6. Boga quctmnuposanHas o I'OCT 6709.

2. MOATI'OTOBKA Y NPOBEJEHHUE NCIIBITAHUSA

2.1. Tlpoby nementa orouparot mo CT COB 3477 u moctaBisroT B 1a00paTOpHIO B IUIOTHO 3aKPBITOU Tape,
3aIUINAloNIel MEMEHT OT YBIAXHEHWS W 3arpsA3HCHHS IOCTOPOHHHMH NpuMecsMH. B pabodem sxypHaie
3aMMCHIBAIOT BUJI U COCTOSTHHE Taphbl.

2.2. UcnpiTanus cieayeT NPOBOAUTH B MOMEIIEHUSIX ¢ Temreparypoi Bozayxa (20+5) °C u OTHOCHTENBHOM
BIaXXHOCTBIO He MeHee 50 u He 6onee 80 %.

2.3. Ilepen ucTIbITAHUEM LIEMEHT U BOIY BBIACPKHUBAIOT 0 MPUHATHI UMH TEMIIEPaTyPHI IIOMEIICHHS.

2.4. MecTo pacmojOXEHHs KaJOpuMeTpa He MOJDKHO IIOABEpraThCs yAapaM W BHOpalnu, OCBEIIATHCS
OPSIMBIMHF JTy4aMH COJIHIIA.

2.5. Tlpu npoBeICHUHN UCTIBITAHUS TOJKHBI OBITH COOJIOACHKI CIEIYIONINE TPEOOBAHUS:

1) BogoniementHoe oTHomeHue B/I] = 0,50 + 0,01;

2) HoMuHaNBHAas Temneparypa B Tepmoctare (20+£1)°C;



3) nmormyckaeMblii Tpesiest abCOIIOTHOM MOTPEITHOCTH OTPEIeNICHNs TEIUIOBBIICNICHNSI HE JIOJDKEH OBITh Oosee
30 xJ[K/kr, a ero MomHocTH - 6oiee 1-107 kBr/kr.

2.6. H3mepeHuss Ha HM30TEPMUYECKOM TEIUIONPOBOJSIIEM KaJlOPHUMETPE BBINOJIHSAIOT B COOTBETCTBUHU C
YKa3aHMSMH SKCILTyaTallHOHHON TOKYMEHTAlN! KaJlopuMeTpa B Tedenue 72 9 (3 cyr).

2.7. TennoBbIAENEHNE LIEMEHTA B BO3PACTE 7 CYT ONPEAEIISIOT METOJOM 3KCTPAIONIALNH SKCIIEPUMEHTAIBHBIX
JTAHHBIX, MIOJIyYE€HHBIX B BO3PACTE 3 CyT COTIACHO MPUIIOKEHHUIO 2.

3. OBPABOTKA PE3YJIbTATOB

3.1. YienpHYr0 MOITHOCTH TeIUToBbIAENcHUS (W, ) B MOMEHT BpeMeHH (T) B KWJIOBATTaX Ha KHJIOTPAMM
OTIpeNeNsIoT 1o hopMyie
W.= ELw,, (1)
rae FE -1ieHa qereHus [uarpaMMHOM JIEHTHI, KBT/(Kr-mei.);
Lw, - 3HaYeHNE OTKIOHEHUS Ilepa caMOIHCIa ,JIell.
YaenpHOE TEIUTOBBIAEIEHHE (¢;) KO BPEMEHH (T) B KIJIOHKOYJIISX Ha KHJIOTPaMM OINPENeISIoT HO GopMyIie
q. =AN, (2)
rae A - ueHa omHOTO cOpoca mepa camomnucia, KJk/Kr;
N, - uncno cOpOCcoB Ha JICHTE CaMOIHKCIIA.
3.2. lleHny oxHOrO JEJeHUs] AMArpaMMHOIL JIeHTHI camonica (£) u 1eHy ogHoro copoca nepa camornucua (A4)
YCTaHABJIMBAIOT IIPU HAJIAAKE KajlopuMeTpa B cooTBeTcTBUU ¢ ero HT/I.
3.3. 3HaueHHe OTKIOHEHHS Iepa camonucua (Lw;) u uucio cOpoco (N;) onpeAeNsioT 10 TuarpaMMHON JIEHTe
CaMOITUCIIA, BUJI KOTOPOIi MPUBEICH Ha YepT. 1.
3amaBIIMCh 3HAYEHHEM TpeOyeMoro BpeMeHH THApaTanuy (T) B 4acax, BEIUUCISIIOT COOTBETCTBYIOUIYIO UTUHY
JUarpaMMHOU JIEHTHI (/) 1 MAJUTUMETpax ¢ MOMEHTA Hadalla H3MepeHuUs 1o hopMyie

L=v1, 3)
/i€ V- CKOPOCTh MPOTSKKH HMATPAMMHO JICHTBI, MM/4.
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1 - kpuBas OTKJIOHEHHS Tepa CaMOMHKCIa; 2 - COpOC Mepa caMoIHCIa
Yepr. 1

JlenaroT COOTBETCTBYIOIIYI0 OTMETKY (T) M HM3MEpAIOT 3HAUYC€HHE OTKJIOHEHUs nepa camonwucua (Lw,) B
JICIICHUSIX TUATPAMMHOM JICHTHI Y 3TOW OTMETKH.

IMoxcunteiBaroT yncio copocos (IN;) caMonucIia K MOMEHTY BPEMEHH (T).

3.4. Ilpumepsbl pacuera u TabIHLBI PE3yJIbTaTOB BHIYMCICHUHN TPUBEACHBI B IPUIOKEHNH 3.

3.5. Pe3ynbTaThl H3MEPEHUH TEIUIOBBIICICHUS IIEMEHTA M €r0 MOIIHOCTH O(POPMIISIOT MPOTOKOJIOM COTIACHO
TIPHIIOKECHHUIO 4.

4. TIOBEPKA CPEJACTB UI3MEPEHUU

4.1. TloBepky m3otepmudeckoro kamopumerpa «IEMEHT TI'T[ 1M» npou3BOIAT COTIACHO ACHCTBYIOUIIM
METOANYCCKUM YKasaHUAM NPU MMOMOIIU CTaHAAPTHBIX 06pa3u03 TCIUIOTBI r'UApaTaliu EMEHTA.

IToBepky JApYrHX THIIOB HM30TEPMUYECKUAX TEIUIOMPOBOIAIINX KaJOPHMETPOB MPOHM3BOIAT COTIACHO
JICUCTBYIOIIUM HA HUX METOJMYCCKUM YKA3aHHUSIM B TOM JKe MOPSIIIKE.

4.2. IleproAMYIHOCTH MIOBEPKU KaJIOPUMETPOB - OJIMH pa3 B 2 ToAa.

IIPUJIO)KEHUE 1
Cnpasounoe



MPAHIUI JEVCTBUS U MPUHIUITUAJIBHASL CXEMA KAJTOPUMETPA «IIEMEHT TI'I 1M»

HeiicTBHe KajJopuMeTpa OCHOBAaHO Ha BO3HHKHOBCHHH HA BXOISIIUX B €ro COCTaB TEIIOMepax
JICKTPOHAIIPSDKEHUsI, OOYCIOBICHHOTO TEIUIOBHIM [OTOKOM, HANpPaBICHHBIM OT KaMephl C sYeHKaMH ¢
THAPATHPYIOIIMMCS [IEMEHTOM Yepe3 TeIIOMEPhl K MACCHBHOMY TEILIOOTBO/LY.

CurHan HampsoKeHHsT OT TEIUIOMEPOB uYepe3 KOMMYTAToOp,  MPEABAPUTENIBHBIA YCHIIMTENb M KaauOpaTop
MOCTYIIAaeT HA BXOJ CaMOIIKCIIa M OJHOBPEMEHHO Ha BXOJ HHTErPaTOpa JUCKPETHOTO THIIA.

Bo3HuKaromiee Ha TEIIOMepax HampsDKCHHE MPONOPLMOHAIBHO MOLIHOCTH TEIUIOBBIACICHHUS LIEMEHTa IPH
TuapaTaly U XapaKTEpU3yeTCsa 3HAYCHUEM BCJIMYUHBI OTKJIOHCHHS II€pa caMonurcua oT HyHeBOfl JIMHUH.

TennoBblAeIeHHE LIEMEHTA ONPEICISIOT MOCIe HHTETPUPOBAHUS MOIIHOCTH TEIUIOBBIACICHUS MO BPEMEHHU,
KOTOpDOE aBTOMATHYECKH IIPOM3BOAUTCS HHTErparopoM. Ilocie BBIOEICHHS LEMEHTOM OIpPEICICHHOTO
KOJIMYECTBA TEIUIOTHI HHTErPATOP HOCHUIACT BBIXOAHOM HMITYJIbC Ha BXOJ CaMOIIKCIIA, KOTOPBIH PErHCTPUPYET €ro
KPaTKOBPEMEHHBIM COPOCOM TIiepa.

Cxema KanopuMmeTpa NpuBeACHa Ha 4epT. 2.
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I-TepMocTat; 2 - KalopuMeTpuIecKuii 0J10K; 3 - kKamepa; 4 - sUeika,
5 - Teruiomep; 6 - TEIUIOOTBO; 7 - COCIMHUTEIbHBIC Kabelb; § - kommyTaTop; 9 - kanubpatop; 10 -

MIpeBapUTENIbHBIN yCUIUTENb; /] - camonucel; /2 - HUHTErpaTop
Yepr. 2
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TIPUJIOJKEHUE 2
OobsizamenvHoe

IKCTPANIOJIALUSA SKCIIEPUMEHTAJIBHBIX JTAHHBIX

DKCTPAIoIIHIO PE3yIbTaTOB U3MepeHust oT 3 10 7 ¢yt (oT 72 1o 168 1) BHINOIHSIOT CIeIyIOINM 00pa3oMm.

OmnpenensioT 3HA4YEHUs] TEIUIOBBIAENCHUS IIEMEHTa OT 2 10 72 9 W JECSATHYHBIC JIorapu(Mbl 3HAUYECHUH
BPEMEHH U TEIIOBBIICICHUS IO TPETHETO 3HAKA MOCIIE 3aMATOM.

[TonyueHHbIE pe3yabTaThl OPOPMIISIOT B BUIE TaOJIHUILIBI.

IIpumep.
T,4 Igt q., KJDx/xr Ig g,
2 0,301 13 1,113
4 0,602 16 1,204
6 0,778 20 1,301
72 1,857 205 2,312

Ilo JaHHbIM T8.6J'II/IL1])I B MacmTa6e «OJHa C¢IWHHILA TPECTHEro 3HaKa IOCJIC 3aMsATON 3HAYCHUS JACCATUYHOI'O
norapudma B 1 Mm» cTposT rpaduk 3aBucuMocTH 1g q. = f(1gt), HaunHas OT BpeMeHH T = 72 9 B CTOPOHY YMEHb-
eHUs, TIOKa rpaduK He mepecTaeT ObITh NPSIMON JIMHUEH (depT. 3).
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Omnpenensior 3HaueHHe Kodpduumenta (k) Kak TaHIeHC yrja HakIOHa (0) HPSIMOJIMHEHHOIO YdYacTKa.
3nauenne (k) OKPYTILIIOT A0 TPEX 3HAYAMIHMX [HADP.
3HaYCHHUE TCIUIOBBIICIICHNUS LEMEHTA (g, ) B KHIOLKOYIISIX Ha KHJIOTPAMM KO BPEMEHH dKCTparnossiuuu (1,) B

yacax ONpenessioT mo Gpopmyiie
k
T?
dr, =472 (7_2) > (4)
TIE ¢7; - DKCIIEPUMEHTAJIbHOE 3HAUCHHE TEIUIOBBIJIENICHUS] KO BpeMeHH 72 4, kJ[/Kr.
IIpumep. Ilo sKcrIepUMEHTANBHBIM JTaHHBIM TpH T = 72 9 MONy4YeHO 3HadeHue ¢p, = 205 x/[x/xr. B
Jorapu()MUUECKUX KOOpIMHATaX CTPOST rpaduk, no kotopomy onpexaensitor Algg, = 0,420; Algt = 0,631 u k =

0,420/0,631 = 0,668. Torma Ko BpeMeHH T, =168 1 HO (opmye (4) TOTyIaroT
Gres = 205(168:72)"% = 361 kJIx/kr.

IIpumeuanne. Ecau rpaduk 3aBucumocty lgq. = f{1gt) He MpSAMONMHEEH, TO AKCTPAMOISIMIO HE OCYLIECTBISIOT, SKCIEPHUMEHTAIBHOE
ompeieNieHre IPOAOIDKAIOT JI0 3aJaHHOTO BpeMeHH. MakcuMansHOe BpeMs ompeaeieHus 168 q.

TIPHJIO)KEHUE 3
Cnpasounoe

IIPUMEP PACYETA TEIUVIOBBIAEJTEHUA IEMEHTA B EI'O MOIIIHOCTH

IIpu CKOPOCTH MPOTSKKH AMArPAMMHOM JIGHTHI camomuca v = 20 Mm/4, nene ee enenust £ = 1,25-10™
kBT1/(kr-men.) u meHe omHoro cOpoca mepa camomucua A =1,0 x/Dx/Kr mus BpeMeHH THApatanmmd T =12 4
BBIYHCIIIEM COOTBETCTBYIOUIYIO JUIMHY AUArpaMMHOM JeHTHI /1, = 20-12 = 240 mMmM.

OTMeuaeM Ha JICHTE OTPe30K /1, = 240 MmM.

IlycTh 3HaueHue BEeNMYHHBI OTKJIOHEHHS Iepa caMmoIlucLa Ly, = 41 nmen. m 4ucio ero copocor Ny, = 38,

TOoraa:
Wi, =125-10%41=5-10" kBr/xkr;
¢1>=1,0-38 = 38 KJK/KT.
[Tony4eHHbIe pe3yabTaThl 0QOPMIISIIOT B BHJIE TaOIUIIBI.

T,4 Wr, kbr/kr q., KJDx/xr

2
4
6
7

IIPUJIOJKEHUE 4

Pexomenoyemoe

®OPMA ITPOTOKOJIA O®OPMJIEHUSI PE3YJIbTATOB UBMEPEHUI
TTPOTOKOJI Ne

onpenenenus TeroBbaeneHus nementa mo 'OCT 310.5-88



oT 19 I.

1. HanmvenoBanue u azpec OopraHu3auu (;mabopartopun), MIPOBOIUBIIICH
orpeziesieHue
2. HaunmeHnoBanwue " azpec HPEANPUSTHS-U3TOTOBUTEIIS LIEMEHTa
3. HaumeHoBaHHE 1IeMEHTa 1 HOMEp MapTHH
4. [lata BBINTyCcKa NapTUH
5. Bun u COCTOSTHHE Tapsl, B KOTOpOM JOCTaBJIeHa npoba UCTIBITYEMOT0
LIEMEHTa
6. 3aBojckon moMep u roj BEIITyCKa KaJopuMeTpa «IEMEHT TI'L
1M»
7. Pe3ynbTarsl u3MepeHuit
T, CYT G, KJDK/KT W., kB1/kr
1
2
3
7

TToamucu OTBETCTBEHHOTO JIUIIA U JIUIIA, TPOBEIIIETO OMpeIeIeHHE.
M. II.

NH®OPMALUOHHBIE JAHHBIE
1. PASBPABOTAH U BHECEH MuHucTEpCTBOM NPOMBIIIIEHHOCTH CTPOUTEIbHBIX MaTepuaios CCCP
PABPABOTUUKHU

B. Il. Psa3uH, xaHxa. TexH. HayK (pyKoBoauTelb TeMbl); 3. B. DHTHH, KaHn. TexH. Hayk; b. C. Anb6an, xanHm.
texH. Hayk; I'. II. Omennuenko; B. M. I'ypeBuu, kana. ¢us.-mat. Hayk; A. M. MapkoB, KaH/. TeXH. HayK;
B. b. CynakoB; U. I'. BoakoB; B. A. Kapbimea; B. A. YmepoB-Mapmak, 1-p TexH. Hayk A. M.
Ypxenko; FO. M. Muasinuesnd; A.B. Mopo3os

2. YTBEPXK/JEH U BBEJIEH B JEMCTBHUE IlocranoienneM I'ocy1apcTBEHHOTO CTPOMTEILHOTO
komutera CCCP ot 22.04.88 Ne 65

3. ABTopckoe cBuaeTebLcTBO Ne 893247 ¢ mpuoputerom ot 23.11.79, aBTOpCKOe CBHAETEILCTBO No
1229606 ¢ npuopurterom ot 05.04.85

4. BBAMEH I'OCT 310.5-80
5. CCBUIOYHBIE HOPMATHUBHO-TEXHUYECKHUE JOKYMEHTBI

O603naueHne HT/I, Ha KOTOpBIH JlaHa CChUIKA Howmep nyHkra
I'OCT 8.001-80 1.1
I'OCT 8.326-89 1.1
T'OCT 6709-72 1.6
T'OCT 12997-84 1.4
T'OCT 24104-88 1.2
I'OCT 27544-87 1.3
CT COB 3477-81 2.1

6. Ilepeusnanue. Hosiopy 1992 r.



