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Cements. Test method for heat of hydration

JaTta BBenenus 01.01.89

Hacrosmmit CTaHAapT YCTaHAaBJIMBACT METOABI ONPEACIICHUS TEIUIOBBI-
JACJIICHUA IEMCHTA U €I'0 MOITHOCTH.

1. CPEJCTBA U3MEPEHMI

1.1. Kanopumetp uzorepmuueckuii temnonpososumii « [EMEHT TT'L]
IM» HO COOTBETCTBYIOLUEH HOPMATHBHO-TEXHUYECKOW JOKYMEHTALUH
(HTJ). Ilpuammm nedcTBUS W TNPUHIUIHAIBHAS CXeMa KaJlopuMeTpa
IPUBECHBI B IPUIIOKEHUH 1.

Jonyckaercsi NmpUMEHEHHE JpYyTrMX THUIOB HM30TEPMHUYECKUX TEILION-
POBOISIINX KAJIOPHUMETPOB, MPOMICANINX TOCYAAPCTBEHHBIE MCHBITAHUS IO
I'OCT 8.001 mmm merpomorndeckyto arrectanuto o 'OCT 8.326, mpu
co0utoieHny TpeOOBaHUH 11. 2.5 HACTOSILEro CTaHAapTa.

1.2. Becnl naboparopHble 3-ro kiacca tounoctu no I'OCT 24104 c
HaubopmmM npenenom B3pemmBanus 200 T.

1.3. Tepmomertp 1-ii rpymmst o OCT 27544.

1.4. T'urpometp no I'OCT 12997.

1.5. JlomyckaeTcss NpUMEHEHHE NPYTHX BECOB, TEPMOMETPOB M THI-
POMETPOB, HE YCTYNAOUMX II0 METPOJIOTHYECKUM XapaKTepHUCTHKaM
CpeICcTBaM M3MEpPEHH, yKa3aHHbIM B Tl 1.2-1.4.

1.6. Boga quctmnnuposanHas o I'OCT 6709.

2. MOAT'OTOBKA 1 NPOBEJEHUE NCIIBITAHUSA

2.1. TIpody nementa otouparor mo CT COB 3477 u nmocraBisioT B
mabopaTopuio B IUIOTHO 3aKpHITOH Tape, 3allUIIAoNieid IIEMEHT OT
YBIQXHEHUS U 3arpsA3HEHHUS IOCTOPOHHMMH MpuMecsiMu. B pabouem
JKypHaJIE 3aITUCHIBAIOT BUJ] U COCTOSIHUE Taphl.

2.2. UcnslTanus ciepyeT ONpOBOJUTH B MOMELICHHAX C TeMIEpaTypoi
Bo3ayxa (20+5) °C u oTHOCHTENBHOH BIaKHOCTHIO HEe MeHee 50 u He Ooiee
80 %.



2.3. Tlepex WCHBITAaHMEM IEMEHT M BONY BBIACPKHBAIOT O MPHHSATHS
MU TEMIEepPaTyphl IOMETIECHHS.

2.4. MecTo pacmoyIo)KeHHsl KaJOpHUMeTpa He JO0IDKHO IOABEeprarhes
yaapaM U BHOpaluu, OCBEMAThCS MPSIMBIMH JTy9aMH COJTHIIA.

2.5. Tlpu npoBeneHNH WCIBITAaHUS IOJDKHBI OBITH COOJNIOICHEBI Clie-
IyIole TpeOOBaHuUS:

1) BomoniementHoe oTHomenue B/I] = 0,50 £ 0,01;

2) HOMHHAJIbHAs TeMneparypa B Tepmocrate (20+1)°C;

3) nomyckaeMeld Tperenl aOCONIOTHOH TOTPEIIHOCTH  OIpEIeIICHUs
TEIUIOBBIZEIEHUST HE MODKEH ObITh Oomee 30 kJ[K/KT, a €ro MOIIHOCTH -
6oxee 1-107 kBr/kr.

2.6. V3mepeHnsi Ha M30TEPMUYECKOM TEILIOMPOBOIAIIEM KallOpUMETpe
BBITIOJTHAIOT B COOTBETCTBUH C YKa3aHHUSAMH HKCIUTyaTAal[IOHHON JOKyMEH-
Taluu KajopumeTpa B Teuenue 72 4 (3 cyr).

2.7. TenyoBblAeNI€HUE LIEMEHTA B BO3pacTe 7 CyT ONPEACIIOT METOAOM
SKCTPATOJSIIHA SKCIIEPUMEHTAIBHBIX JTaHHBIX, MOJIYYCHHBIX B BO3pacTe 3
CYT COTJIaCHO TMPHIIOKEHHIO 2.

3. OBPABOTKA PE3YJIbTATOB

3.1. Y ienpHy10 MOIIHOCTH TeIIoBbIAeaeHus (W, ) B MOMEHT BpeMeHH (T)
B KIJIOBATTax Ha KMJIOTPaMM ONPEAEIAIOT 1Mo (hopmyIie
W.=ELw,, @)
rae E -meHa JeneHus quarpaMMHON JIEHTHI, KBT/(Kr-1ed.);
Lw, - 3HaYeHUE OTKJIOHEHUsI Iiepa caMoIucLa ,Jell.
YaensHOE TeIOBEIIENEeHHE (g.) KO BpeMeHH (T) B KHJIOKOYISX Ha
KHJIOTPaMM OTIPENEIISAIOT HO (hopMyie
q. =AN, (2)
rae A - ueHa omHOTO cOpoca mepa camomnucia, KJk/Kr;
N, - uncno cOpOCcoB Ha JIEHTE CaMOIIHCIIA.

3.2. lleHy omHOTO JENEHHs AUArpaMMHOM JIEHTHI camonucua (£) U LeHy
omHoro cbOpoca mepa camomucra (A) YCTAaHABIMBAIOT TIPH HAalaIKe
Kajopumetpa B cootBercTBuM ¢ ero HT/I.

3.3. 3HavyeHue OTKJIOHEHHUs Iepa camomnucna (Lw;) u uucio copocos (N;)
OIIPEIETISIOT M0 JUarpaMMHOH JIEHTE CaMOIMCIIA, BHJ KOTOPOH IPUBEICH Ha
qepr. 1.

3ajaBmKMCh 3HAYCHUEM TpeOyeMOoro BpPEMEHHM Tujaparanuu (T) B yacax,
BBIUMCIIAIOT COOTBETCTBYIOUIYIO [UIMHY JAWAarpaMMHON JeHTHl (/;) ®
MHJUIMMETPax ¢ MOMEHTa Hadajla u3MepeHus 1o hopmyie

L=vr, 3)

IJI€ V- CKOPOCTh NPOTSKKU AUATPAMMHOM JIEHTBI, MM/4.
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1 - xpuBas OTKJIOHEHMS Iepa caMonucLa; 2 - cOpoc mepa camonucua
UYepr. 1



JlenaioT COOTBETCTBYIOIIYI0 OTMETKY (T) W H3MEpSAIOT  3Ha4YCHHE
OTKJIOHEHUsI 1epa camornucua (Lw;) B JeNeHnsIX JuarpaMMHOH JICHTBI y 3TOH
OTMETKH.

[MoncuuThiBarOT 4nciio cOpocoB (N;) camonuciia K MOMEHTY BPEMEHH (7).

3.4. Ilpumepsl pacueTa U TabIHIBI PE3YJIbTATOB BEIYMCICHUH IPUBEICHBI
B NIPWJIOXKEHUH 3.

3.5. Pe3ynbTaTsl M3MEPEHUH TEIUIOBBIIEICHHS LIEMEHTA U €T0 MOIIHOCTH
0(OpMIISIOT TPOTOKOJIOM COTJIACHO MPUIIOKEHUIO 4.

4. IOBEPKA CPEJACTB U3MEPEHHUH

4.1. ToBepky m3zorepmuueckoro kaigopumerpa «LHEMEHT TI'L[ 1M»
MPOM3BOMASAT COTJIACHO JICHCTBYIOUIMM METOAMYECKUM YKa3aHHSAM [pU
MOMOIIH CTaHAaPTHBIX 00Pa3I0B TEILUIOThI THAPATAIIMN [IEMEHTA.

[ToBepky ApYrux THUIOB HM30TEPMHYECKHUX TEIUIONPOBOAALIMX KaJlo-
PUMETPOB IPOM3BOAAT COIVIACHO JEHCTBYIOIIMM Ha HHUX METOAMYECKHM
YKa3aHUSIM B TOM K€ MOPSIIKE.

4.2. TleprognYHOCTH MMOBEPKH KaJOPUMETPOB - OJIUH pa3 B 2 TO/a.

TIPUJIO)KEHUE 1
Cnpasounoe

MPAHIUI JEMCTBUS U MTPUHIUTIUAJIBHASL CXEMA
KAJTOPUMETPA «HIEMEHT TI'I] 1M»

JlelicTBre KaopuMeTpa OCHOBaHO HAa BO3HHKHOBEHHMH Ha BXOMSAIINX B
€ro COCTaB TEIUIOMEPaxX 3JIEKTPOHAMPSIKEHHs, 00YCIOBICHHOTO TEMIOBBIM
MOTOKOM, HAIpaBICHHBIM OT KaMephl C SYeHKaMU C THUAPATUPYIOLUIUMCS
LIEMEHTOM 4epe3 TEIIOMEPHI K MACCUBHOMY TEILUIOOTBOLY.

Curnan HampsHKeHUsI OT TEIJIOMEPOB 4epe3 KOMMYTAaTop,  IpeaBapH-
TENBHBIM YCHIMTENb W KaauOpaTop MOCTYNAeT Ha BXOJA CaMOINHUCLA U
OJTHOBPEMEHHO Ha BXOJ MHTErpaTopa JUCKPETHOTO THIIA.

Bo3Hukaromee Ha  TemaoMepax — HaOpsHKEHHE — NPONOPLUAOHATIBHO
MOIITHOCTH TETUIOBBIICICHHS [IEMEHTA MPH THUAPATaluN M XapaKTepH3yeTcs
3HA4YEHHEM BEIMYMHBI OTKIOHEHHS IIepa CaMOIINCIIA OT HyJICBOM JIMHUH.

TennoBbIieeHHE IIEMEHTa ONPEACIAIOT I0CJIe€  HHTETPUPOBAHUS
MOIIHOCTU TEIUIOBBIAEIEHUS 10 BPEMEHH, KOTOPOE AaBTOMATUYECKH
TIPOU3BOANTCS MHTErpaTopoM. Ilociie BeIIEICHUS IIEMEHTOM OTIPEICIICHHOTO
KOJINYECTBA TEIUIOTHI MHTETPATOpP IMOCBHIIAET BBIXOJHON HMITYJIbC Ha BXOJ
CaMOIUCIIa, KOTOPBIH PErHCTPUPYET €ro KPaTKOBPEMEHHBIM COPOCOM TIepa.

Cxema KanopuMeTpa IpUBEACHA Ha YepT. 2.
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I-TepMocTat; 2 - KallopuMeTpHIeckuii 0J10k; 3 - kKamepa; 4 - sS4eiKa,
5 - Teruiomep; 6 - TEIUIOOTBOI; 7 - COEIMHUTENbHBIE Kabenb; § - KoM-
myTarop; 9 - kanubpaTop; /(0 - npeaBapUTENbHbIN ycunuTenb; [/ - camo-
nucey; /2 - UHTErpaTop
Yepr. 2




IIPUJIOJKEHUE 2
Obsi3amenvhoe

IKCTPANIOJIANUA DKCIIEPUMEHTAJIBHBIX TAHHBIX

DKCTPaIoJIALUI0 pe3yJabTaToB u3MepeHus ot 3 10 7 cyt (oT 72 go 168 1)
BBINOJIHSIOT CJIETYIOIMM 00pa3oM.

OnpenensioT 3HAYCHHWS TEIUIOBBIACICHUS IEMEHTa OT 2 a0 72 9 |
JEeCATHYHbIC JIorapu(Mbl 3HAYEHWH BPEMEHM M TEIUIOBBIICICHUS [0
TPETHErO 3HAKa I10CIIE 3aISTOU.

[Tony4enHsle pe3ynbTaThl OQOPMIISIOT B BHJE TaOIHIBI.

IIpumep.
T,4 lgt ¢, KJDx/xr g 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

[To nanHBIM TaOMULBI B MaciuTabe «OJHA €AMHHIA TPETHETO 3HAKA MOCIIe
3aIsITON 3HAYEHHs JeCTUIHOTO Jiorapudma B 1 MM» cTposT rpaduk  3aBu-
cumoct lg g, = f{lgt), HaYMHAS OT BpeMeHH T = 72 4 B CTOPOHY YMECHBIIIC-
HUSI, TIOKa rpad MK He MepecTaeT ObITh NPSAMON JuHUEH (4epT. 3).
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OmnpenensioT 3HadeHNe kKodpduunenTa (k) kak TaHTEeHC yTiIa HAKIOHA ()
npsIMONMHEIHOTO y4acTka. 3HadeHue (k) OKPYIILIIOT [0 TpeX 3HaYamlux
uudp.

3HauCHUE TEIUIOBBLICICHMUS LEMEHTA (¢, ) B KWIOXKOYIIX HA KUJIOI-

paMM KO BPEMEHH 3KCTPAIOISILHH (T,) B Yacax ONpeAesIoT 1o Gopmyre

k
1:3
N ) )

TIe g7, - DKCTIIEPUMEHTAIFHOE 3HAYEHHE TETJIOBBIACICHUS KO BPEMEHU
72 4, xJx/kr.

IIpumep. [lo skcnepUMEHTaNbHBIM JAHHBIM NPH T = 72 4 MOIY4YEHO
3HadeHne ¢, = 205 k/Dx/kr. B jorapupmmyecKknx KOOpAWHATAX CTPOST
rpaduk, mo xoropomy ompenemstor Algg, = 0,420; Algt = 0,631 u k =
0,420/0,631 = 0,668. Torma ko BpeMeHH T, =168 4 HO dopmyrne (4)
MOY4at0T

Gres = 205(168:72)% = 361 kJIx/kr.



Ipumeuanue. Ecmu rpaduk 3aBucuMoctu lgq. = f(1gt) He IpsIMONMHEEH, TO SKCTPAMOIIAIUIO
HE OCYLIECTBIIAIOT, 3KCIIEPUMEHTAIIbHOE OIpEJIEIeHHe NPOAODKAOT 10 3aJaHHOTO BPEMEHH.
MakcumanbHoe BpeMs ornpezaesneHus 168 u.

IIPUJIO)KEHHUE 3
Cnpasounoe

INPUMEP PACYETA TEIVIOBBIIEJIEHUA IEMEHTA U ETO
MOIIHOCTHA

[Tpu ckopocTH MPOTSHKKK JUarpaMMHOM JIEHTHI camomnucua v = 20 Mm/4,
IeHe ee menenus 4 = 1,25~10'4 kBT/(xr-men.) u meHe oxHOTro cOpoca mepa
camorucua 4 =1,0 kJK/Kr uis BpeMEHU Tuaparaiuu T =12 4 BhIYHCIIEM
COOTBETCTBYIOIIYIO [UIMHY AWArPaMMHOH JIEHTHI /1, = 20-12 = 240 mMM.

OTMedaeM Ha JIeHTe OTPe30K /1, = 240 mm.

IIycTh 3Ha4YeHNE BEIMYMHBI OTKIOHCHMS IIepa camonucua Ly, =41 e

U 9HCIo ero copocoB Ni, = 38, Toraa:
Wi =1,25-10*41=5-10" kBr/xr;
q12 =1,0-38 = 38 kJIx/KT.
ITonyyeHHbIC pe3yIbTaThl OOPMIISIOT B BUC TAOIHUIIBI.

T,4 Wr, kbr/kr G-, KJDK/KT
2
4
6

72

IIPHIIO)KEHHE 4
Pexomendyemoe

®OPMA MMPOTOKOJIA O®OPMJIEHUS PE3YJILTATOB
U3MEPEHUN

[MTPOTOKOJT Ne
ompeneneHus TerioBeineneHus nemenTa no FOCT 310.5-88
oT 19 r
1. HaumeHoBaHue U azxpec opraHusaiyu (1adopaTopuu), NPOBOAUBIIECH
oIpeziesieHue
2. HaumeHoBaHMe W angpec NPEINPUSATUSA-U3TOTOBUTENS LEMEHTa

3. HaumeHoBaHMe 1leMeHTa U HOMEp HapTHH

4. lata BbIITyCcKa NapTUN

5. Bua n cocrostHne Tapbl, B KOTOPOH JI0CTaBiIe€Ha Mpoba MCIBITYEMOTO
LIEMEHTa

6. 3aBoackoi moMmep u roj Beimycka kanopumerpa «UEMEHT TI'L{
IM»
7. Pe3ynpTaThl H3MEPEHUI

T, CYT q., KJK/KT W, kBt/kr
1

2
3
7

HOﬂHI/ICI/I OTBETCTBCHHOI'O JIMIIA U JIMIA, ITPOBCALICTO ONPEACICHUC.
M. II.

NH®OPMAIIMOHHBIE JIAHHBIE

1. PABPABOTAH M1 BHECEH MuHuCTEpCTBOM NPOMBIIITIEHHOCTH
cTpouTebHbIX MaTepuanos CCCP



PA3PABOTYHUKH

B. II. Pa3un, xanx. TexH. HayK (pykoBomutenb Tembl); 3. B. DHTHH,
kaHJ. TexH. HayK; B. C. Aab0an, xauj. texd. Hayk; I'. II. OmesibueHKo;
B. M. I'ypeBuu, xaua. ¢us.-mar. Hayk; A. M. MapkoB, KaHA. TEXH.
Hayk; B. B. Cynmaxos; HU. I'. Boaxos; B. A. Kapeimesa; B. A.
Ywepop-Mapmak, 1-p TexH. Hayk A. M. VYpxkenko; 0. M.
MuusinueBud; A.b. Mopo3os

2. YTBEPXKJEH U BBEJEH B JIEUCTBHUE IlocTaHoBjeHHeM
T'ocynapcrBennoro crpourensHoro komutera CCCP ot 22.04.88 Ne
65

3. ABTOpcKoe cBuaeTeabCTBO Ne 893247 ¢ mpuopurterom ot 23.11.79,
aBTOpcKOe cBuAeTeabCTBO Ne 1229606 ¢ npuoputerom ot 05.04.85

4. BBAMEH I'OCT 310.5-80
5. CCBIJIOYHBIE HOPMATHUBHO-TEXHHUYECKHUE JOKY-

MEHTHBI

O6o03naueHne HT/I, Ha KOTOpBIH JlaHa cChUIKA

Homep nyHkra

T'OCT 8.001-80
T'OCT 8.326-89

1.1
1.1

I'OCT 6709-72 1.6
T'OCT 12997-84 1.4
T'OCT 24104-88 1.2
T'OCT 27544-87 1.3
CT COB 3477-81 2.1

6. llepeusnanune. Hossopn 1992 r.




