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HecoOmnroieHne ctaHapTa mpeciiely eTcs 1o 3aKOHy

Hacrosimuit craHzapT pacnpocTpaHseTcss Ha I[IEMCHTHBIE OCTOHBI M yCTAHABIMBACT METOJ
ONpE/ICNICHNsT yACIBHOTO TEIUIOBBIACICHUS LEMEHTa B OCTOHE, TBEpICIOMIEM B aauna0daTHYecKuX
YCIIOBHUSAX, MYyTEM YCTAHOBJICHUS BEIMYMHBI TOJbeMa TEMIICPATypbl BO BPEMEHH M IOCIEIyIOIIETO
MIPOBEJICHUS HEOOXO0 MM BIX PACUETOB.

MeTo crietyeT MPUMEHSTh IPU BO3BEICHHUH MAaCCHBHBIX COOPYKCHHUI, KOTOPBIC TPEOYIOT NP UHATHS
B KOHKPETHBIX Y CJIOBHSX CIIEHUANBHBIX MEP K PEryMPOBAaHHIO TEMIIEPATY PHBIX HALIPSHKCHU I, BOSHUKAIO-
LIKX B PE3YJIbTATE BBIICICHU TEIUIa [IEMEHTOM B TBEPACIOIEM OETOHE.

1. M3 OTOBJIEHUE BETOHHOI' O OFPA3LIA

1.1. TlonbuparoT GETOH PEANbHOTO COCTaBa, PACCUMTHIBAIOT PACXOJ COCTABISIOIIMX 3TOTO OETOHA
(rpaBuii, me6eHb, MECOK, [IEMEHT, BOJa, JOOABKH) B 3aBUCHMOCTA OT 00beMa MPUMEHAEMBIX GOPM U
NPUTOTOBIISIIOT GETOHHY IO CMECh.

Cocrasnstonye U GopMy ¢ KPBIIIKOHN B3BEMMBAIOT ¢ mOrpenHocTsio 10 0,1 %.

(M3menenHas penakiys, momnpaska 1982r.)

2. ATIIIAPATYPA

2.1. [Ing yCTaHOBJICHHS BEJIMYHHBI [TOJbEMa TEMIIEPATYyphl B TBEPICIOLIEM OCTOHE MPHMECHSIOT
ammabaTHYeCKUil KaTOpUMeETp, B COCTAB KOTOPOTO BXOJUT CJICIYOLIAs alaparypa;

ammabaTudeckas Kamepa, KoTopas JOJDKHA OBITh H3rOTOBIGHA W3 MaTepuala MaJlod
TEIUIONPOBOHOCTH, CHAa0XEHAa YCTPOWCTBOM I HOJOTPEBa M OXIAXKJACHUS BO3Ayxa B Kamepe,



BEHTWISITOPaMH Ui O0ecredeHrs HENpEPhIBHOTO €ro IMEepPeMEeNIMBaHus W YCTPOHCTBOM JUIs
ABTOMATHYECKOTO TMOJUIEPKAHUS aaMa0aTHIeckoro pexuMma TBepJAcHHs OeToHHOro obpasuma c
JIOTY CTUMBIM OTKIIOHEHHEM TeMIIepPaTyphl Cpe/ibl OT TeMIieparypbl 6etoHa He 6osee 0,2C. JlonyckaeTcst
NpUMeEHEHHEe aInadaTHIeCKUX KaMep C BOJAHOM cpeloil ¢ yCTpOHCTBOM VISl €€ OXIaXK/ICHUs, HarpeBa U
MHTEHCHBHOTO MepeMeIIMBAHNU;

($hopMBI IS M3rOTOBJICHUS 00pa3ioB-Ky0oB ¢ pedbpom mmHONH 400 MM WM 06pa3OB-IUIMHIPOB
muametpoM u BbicoToi 400MM. Jlyist u3roToBieHUs: 06pa3oB-KyO00B U3 OETOHOB C 3aMOJHUTENIEM MaK-
cuManbHOU KpymHOCThI0 20U 40MM momyckaeTcs TpuMeHsITh popmbl ¢ pedbpom mmuoi 200u 300MMm, a
JUTsl U3rOTOBJICHMsI 00pa3noB-nuanHApoB popmbl muametpom 200u 300MMm. BricoTy numHapa ciaeayeT
MPUHUMATh PABHOU ero auametpy. TermoeMKocTs GOpPMBI HE J0JDKHA HpeBbImaTh 5 % termnoeMkocTr
6eToHHOTO 06pa3ua. PopMbI JOBKHBL OBITh OCHAIIEHBI KPBIIIKOU, TI0IOHOM -TEJIE)KKOM U KOXKYXOM

CaMOTHIIYIIHEe MPUOOPHI, PETHCTPUPYIOIIKE TeMIepaTypy OeToHa U B Kamepe, KOTOPBIE JOJDKHBI
obecnieunBath u3Mepenune remmepatypbl 10 100T ¢ norpenHocthio He 6ogee 0,25 %.

(M3MenenHast penakiys, momnpaska 1982r.)

2.2. Ammabatudeckuil KalOpUMETp CIEAyeT H3rOTABIMBATH [0 TEXHHYECKOW JIOKYMCHTAILIWH,
YTBEPIKACHHOW B YCTAHOBICHHOM MOPSIIKE.

2.3. AmmabaTtuyeckuil KalopuMeTp 4Yepe3 Kakable TPH Mecsla M mocie JmTelbHol (Gosee roja)
OCTAHOBKH CJIE/lyeT PEerylMpoBaTh ¢ IeJbl0 oOecreueHus ero paboTsl B aauabaTHIECKOM PEKHME B
COOTBETCTBUH C 00A3aTEIbHBIM MPHUJIOKEHHEM 1.

2.4.TloBepka MpUOOPOB M3MEPEHUS TEMIIEPATYPbI IPOU3BOIUTCS B COOTBETCTBHU C TPEOOBAHHUSIM U
CTAaHJAPTOB CUCTEMbI 00ECTIEUCHUSI €IMHCTBA U3MEPECHH.

3.TTPOBEJIEHUE UCTIBITAHUA

3.1. [IpuroToBieHHY0 OCTOHHYIO CMECh YKIAIBIBalOT B (opMy, B LEHTp oOpasia BBOIAT JATIHKA
TeMIIepaTyphl Il PETUCTPUPYIOLICH U peryIMpyOLIeH annaparypsl 1 OCTOHHYIO CMeCh BUOPHUPYIOT.

Jatdauky BHYTpH KaMepbl pa3MellaloT Ha YpOBHE IeHTpa oOpasua. Popmy ¢ OCTOHHOW CMeEChIO
3aKpBIBAIOT KPBIIIKOH, 3230 MEXy KPBILIKOH U POPMOH YIUIOTHSIOT BOJOHEIIPOHUIIAEMON 3aMa3KOM.

Ipumeuanue. JJomyckaeTcs B eHTp oOpasiia B MpoLecce yKIAIKA U YIUIOTHEHUS OCTOHHOM CMecH
MoOMeIaTh MEIHYI WM JATyHHYI0 TpyOKy ¢ TpaHC()OPMAaTOPHBIM MAacjoM, B KOTOPYIO 3aTeM BBOIAT
JIATYMKU TeMIIepaTyphl IS pETUCTPUPYIOIIEH U peryIupyollei anmnapaTyphl.

B kanopumeTpax ¢ BOJAHOM Cpeloi KPBIIIKA J0JDKHA OBITh ¢ PE3UHOBON MPOKIAJAKON U MPUKUMATHCS
K popme OoaTamu.

3.2. Temnepatypy B aguadaTHYecKOll KaMmepe NOBOJIAT 1O TeMIEpPaTypbl UCIBITYyeMOW OCTOHHON
cMecH.

3.3. DopMmy ¢ OCTOHHOH CMECHIO 3aKPBHIBAIOT KOXKYXOM M MOMEIIAIOT B aaMabaTH4eCcKyl0 KaMmepy,
KOTOPYIO 3aTE€M IUIOTHO 3aKPBIBAIOT.

3.4. Bxmo4arT aBTOMaTHYECKOE PETyIHPYIOLIee YCTPOWCTBO anuadaTHuecKoil KaMephl, KOTOpoe
obecrnieunBaeT MoJyepKaHUe TeMIEpaTypbl B KaMepe, paBHON TeMIeparype OeToHa B MPOILECCE €ro
TBEPJICHHUS.

3.5. Boiro4aroT perucTpupyouui npudop, KOTOpbIil TPOU3BOUT aBTOMATHYECKHUIl 3aMep U 3aIHCh
TeMmIepaTypbl 0eToHa Ha JIeHTy camonuuryuiero npubopa. Hauanbnas temnepaTtypa 6€TOHHOM cMecu
JIOJDKHA OBITh 3aMEpEHa IOCIIe ee YKIAAK B GopMy He mo3aHee 14.

3.6.3amMephI ciieiyeT npoIoKaTh I0 TeX HOp, ITOKa POCT TeMIepatypsl OeToHa OyeT npeBblmaTs 1
°C3a 5cyr.

MoryT OBITh YCTAHOBICHBI IPYTUE CPOKH MPOBEICHUS UCTIBITAHNS.

4. OBPABOTKA PE3VJIbTATOB UCIIbITAHUA

4.1. TemmepaTypy OCTOHA C JIEHT DPETHCTPUPYIOUIMX NOPHOOPOB 3alUCHIBAIOT B KypHal B
COOTBETCTBUH CO CIIPABOYHBIM MPUIOKCHUEM 2.

KpuByto nmogpeMa TeMIiepatypsl CTPOST B COOTBETCTBUH CO CIIPABOYHBIM MIPHJIOKEHUEM 3.

4.2. YienpHOe TEIUIOBbIENeHHE [eMeHTa B OetoHe (], KJ[K/Kr (Kkay/Kr), 3a JaHHBIH MPOMEXKYTOK
BPEMEHH OTPEJICISIOT IO (hopMyJie

Co
= t—t,),

rae Cogy = Cs + Cy — TemnoeMkocTs 6etonHor cMmecH 1 popmbl, KJIx/K (kxan/°C);
M, — Macca [EMEHTA, KT}
to — HavanbHas TeMneparypa 6etonnoi cmecu, K (°C);




t —Temneparypa 6eToHa B KOHIIE JaHHOTO TIpoMexyTKa Bpemenu, K (°C);
Cs..— TermioeMKocTs 6etornoi cmecH, kIx/K (kxan/°C);

Cy — temoemkocTts hopmsl, KIx/K (kkan/°C).

(M3MenenHas penakiys, momnpaska 1982r.)

4.3.TemoeMKkocTh 6eToHHOM cMecu Cs,. BRIUUCIAIOT 110 popmyite, KIDx/K

C,. =084[m +m + m)+ 376m
wm 1o popmye, kkaj/°C

C,. = 02m, +m, +m,)+09m,

rJe m, —mMacca 1ecka, Kr;

m,, — macca 1mebus (rpaBus), KT,

m, —mMacca BOJIbl, K.

[puBenennas ¢popmMyna pacdera TEIIOEMKOCTH MOXKET IPUMEHSTHCS, €CIH yIeTbHBIE TeTIII0EMKOCTH
COCTABIMIONINX OCTOHHYIO CMECh MaTepPHaJIOB HEM3BECTHHI. [Ipy HAMYHMH 3THX JaHHBIX CIEIyeT IpUMe-

HATH HOpMyITy
Cﬁ-c = y-urTL + Cynmn + Cymma +3’76n;]

nim

C6.c = Cyun.h + Cynrnn +Cymm44 + O,erl
rie Cy,—  yJenmbHas TeII0EeMKOCTh IeMenTa, k/Ix (kr - K)
[kxan/(kr - °C)];
Cyn— yJAeNbHast TeII0eMKOCTb Tecka, kKIx (kr - K)
[kxan/(kr - °C)];
Cym— yIeNbHAS TeII0EeMKOCTh 1eOHst, Kk (kr - K)
[kxan/(kr - °C)].
(M3menenHas penaxuusi, momnpaska 1982r.)
4.4. TermmoemkocTts GopMbl Cy, KJIx/K (kxan/°C), BEIYHCIAIOT IO popmye

c =c v
¢~ “m 2
rae C,y—  yZAenbHas TEINIOEMKOCTh Matepuaia Gpopmbl, KDk (kr - K)
[kxan/(kr - °C)];
m, — Macca GOPMBI ¢ KPBIIIKOHA, K.

(M3menenHas penakius, momnpaska 1982r.)
4.5. TloBbilIeHHE TeMIEPATyphl OETOHA ¢ MOMPABKOM Ha TEIMIOEMKOCTs GOPMBI At BHIYHCIISIIOT MO

bopmyne

C
At=| 1+ =% (t-t,).
C6 c

4.6. PacyeT yAenpHOTO TEIUIOBBIACICHUS IIEMEHTA B OETOHE MPOM3BOIAT ¢ morpermHocteio a0 0,1
KKaJI/KT ¥ pe3yJIbTaThl 3aHOCSIT B 5Ky PHAI (CM . IPUII0KCHHE 2).

4.7. YyienpbHOE TEIIOBBIJICTICHHE IIEMEHTa B OETOHE, TBEPACIOUIETO B aIMa0aTHUYECKUX YCIOBHSX,
OMNpENIeISIIOT KaK CpeiHee 3HaUCeHUEe Pe3yJIbTaTOB MCIBITAHUS HE MEeHee TpeX 00pasloB, H3rOTOBICHHBIX
13 0eTOHa OJJMHAKOBOTO COCTAaBa M MMEIOUINX OJJMHAKOBYIO HauaJbHYIO TeMIepaTypy OCTOHHOU cMecu
(x I°C).

(M3menenHast penaxiust, momnpaska 1982r.)

4.8.Tlomy4eHHBIE JaHHBIE 00 YIEIbHOM TCIUIOBBICICHIHN IEMEHTA B OETOHE ClIeAyeT IPUMEHSTh IIPH
pa3paboTKe MEpOMPUATHA MO CHIDKEHHIO TEMIIEPATypHBIX HAMpPSDKEHUH B BO3BOJAUMBIX MAaCCHBHBIX
COOPYKEHUSIX.



IIPHJIO’KEHHE 1
Obsizamenvroe

PEI'YJIMPOBKA A INABA TUYECKOI'O KAJIOPUMETPA

Jlnst peryMpoBKY KaJlOpUMETpa U3rOTABIMBAIOT 00pasell u3 6eTOHA PeasbHOTO COCTaBa, B KOTOPOM
LEMEHT 3aMEHSIIOT MEJIKOUCIIEPCHBIM HHEPTHBIM MATEPHUAIOM, UM UCIOJB3YIOT «CTAPBIi» OETOHHBIM
obpasell ¢ 3aKOHYSHHBIM IK30TEPMUYECKHM HPOIIECCOM.

(M3menenHas penakiys, momnpaska 1982r.)

3atem obOpas3ell pasorpesatot 10 Temreparypbl 30—40°C u npo10DKAIOT UCTIBITAHKS B COOTBETCTBHH
¢ TpeboBanuamMH 1. 3.2—3.5HacTosIero cranmapTa.

AmabaTiyeckuil  KalOpUMeETp  CIeAyeT CYHMTATh OTPETYJUPOBAHHBIM, €CIIHM  OTKIOHEHHE
TeMIepaTypbl 00pasia oT HadaIbHO| He 0y aeT ommyathes Ha 0,5 T B Teuenue 10cyT.

B ciydae oTKIOHEHUsI TeMIIepaTypbl 06pasiia OT HaualbHO BBIIIE YCTAHOBICHHOTO YPOBHSI CIIEAyeT
MPOBECTU COOTBETCTBY IOIIIEE PErYIMPOBAHKE IPUOOPOB U HCTIBITAHUE KAJIOPUMETPA TOBTOPHTS.

TIPHJIO)KEHUE 2
CnpagouHoe
JKYPHAJ
3aIUCH PE3yJIbTATOB OTIBITA
TToka3zatenns [Ip0o A0 KUTEIbHOCTD OTIBITA, CYTKU:
0 |1 2 3 4 n
1.Tlokazanust repmometpa, K (°C) [t [t t, i3 iy i,
2. Toseimienne Temmepatypsl, K|O [ti—ty |tb—1tp |tz—1ty [ta—1to |tai—To
9]
3. Tloseimenue temneparypbl c|0 At At, Aty Aty At,
y4eToM TerioeMKocTH Gopmbl K
9]
4. VYnempbHoe TteruoBbiAeneHne|0 |y O Os O On
6etona, kJ[x/kr (kkay/kr)
(M3meHnenHast penaxiust, monpaska 1982r.)
IIPHJIO>KEHUE 3
Cnpasounoe
KPUBA S IIOABEMA TEMIIEPATYPBI BETOHA, TBEPIEIOIIEI O B A JIMABA TUHECKNX

YCIOBUAX
Hement Temnoo3epckoro neMentaoro 3aBoaa, M400,pacxoxn uementa 300kr Ha 1M 6erona,

HavanpHas TeMrepatypa 6etonHoit cmecu 286,4K (13,4 T)

723 .
(5a) ‘

17 | ,.L

(49)

] .-_-_ []
i | |
707 ' ‘ i

(7a

227 |

(20} I ! —|

Hodvern memnepumypar, K (*)

J 7 1% 2%
Bpemnn, cym



