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YAK 669.155.2:056.4

METOAMUECKME YKA3AHMS

TCU. Metoauka onpeaeneH1s XapaKTEPHCTHK I,€ MEHTHBIX
MmarepmanoB Ha AMcpdepeHuManbHbIX KOHTPaKTOMeTpax

MM 1353—86

MeToaKnueckHe yKa3aHHsl paclpoCTPaHSAIOTCA Ha ILEMEHTHbie MaTe-
puajsl THna GETOH, PacTBOP H LIEMEHTHBI KaMeHb H YCTaHABJHBAIOT
MEeTOABl ONpeJeseHHsT psia XapaKTePHCTHK HX CTPYKTypooOpa3oBaHus,
COCTaBa, NMPOYHOCTH M peXHMa TBEPAEHHS Ha OCHOBE H3MEDEHHs KOH-
TPaKUHOHHOTO o6beMa; MeToJd MOArOTOBKH KOHTpaKTOMeTpa K H3Me-
PEHHSIM C HCKJIOYEHHOH CHCTeMaTHYeCKOH MOrpelHOCTbI0O H  MEeTOJbl
06pabOoTKH pe3yabTaTOB H3MepeHHH MPH ONpelesieHHH XapaKTePHUCTHK
¢ YCTaHOBJIEHHBIMH IpefiefiaMi JAONMYCKaeMbIX 3HaYeHHH CpPelHHX KBaJ~
paTHYeCKUX OTKJOHEHHH CJayuyaHHOH cocTaBJsiollefi NOTPELIHOCTH.

O6s1acTb NpHMEHEHHA METOAHYECKHX YKa3aHHH — HCCJIeAOBaHHE H
IPOM3BOACTBO IIEMEHTHHIX MaTepHaJoB, Hepas3pyulaloUuHi KOHTPOJIb
HX CBOHCTB U €r0 METPOJIOrHyecKkoe obecneyeHue.

MeTtoanyecKre yKa3aHHs He PaclNpoOCTPaHSAIOTCA Ha LEMEeHTHbie Ma-
TepHabl, TBepletoulie npu temnepatrype cBoie 100°C m  Haxoas-
HmHuecss B ra3006pa3yIoliHX HJIH H3MEHSIOIUX COJAepXKaHHe KHCJI0poAa
B BO3[yXe cpejax.

1. BuAlbl ONPEAENSEMbIX XAPAKTEPUCTUK LLEMEHTHBIX MATEPHMANOB

Bennyunamu, nojaBepraeMbiMH INpPSIMBIM H3MepPEHHSIM BO BPEMEHH
C NOMOLILbI0 KOHTPAKTOMETPOB, SIBJASIOTCS: Pa3HOCTh AaBjeHHH AP Me-
XKJAY TEPMETH3HPOBAHHBIMI COCYJAaMH KOHTPAaxKTOMeTpa, COAepKallu-
MH MaTrepuaJ U ero mMojesab (pasHoOCTh MHaBJeHHH BO3HHKaeT B pe-
3yJbTaTe KOHTpPaKUHM MaTepHasta) H Temnepatypa T, mpH KOTOpO#
TBepAeeT MaTepHaJs. BennyunHaMmH, nojiBepraeMblMH INpSIMBIM H3Mepe-
HHAM APYTMMH CpeACTBaMHM H3MEpEHHH, SIBJAAIOTCS: aTMocdepHoe AaB-
Jerne P, 06beMBl 1 Macca MaTepHala H ero KOMIIOHEHTOB.

XapakTepHCTHKH ONpelessiioT KOCBEHHO MO HX 3aBHCHMOCTSIM OT
BeJIMYHH, MOJBEpPraeMbIX NPAMBIM H3MEPEHHSM C MOMOLIbI0 KOHTPAKTO-
METPOB M APYI'HX CPEJCTB H3MepeHHH. DTH 3aBHCHMOCTH NPHUBENEHHI B
pasnese «MeTobl onpeJeneHusl XapaKTepHCTHK.

1.1. XapaKTepHCTHKK CTPYKTYPOOGpPa3oBaHMA LLeMEHTHBIX MaTepHanos

OTH XapaKTepHCTHKH HCIOJNb3YIOT A/ OLEHKH CTPYKTYpPBHl MaTepH-
ala, ¢popMHupyloleiics B npouecce ero TBepAeHHs. Mx onpeznessiior BO
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BpeMEeHH, MOoCJIe 3aBepllieHHs YIJIOTHeHHs cMecH (GeTOHHOH, PacTBop-
HOM, UEMEHTHO!H) HJIH NOIPYXEHHS npo6 OTBepAeBllero MatepHala B
Boay. Haunnarot onpejiesieHne ¢ MOMeHTa repMeTH3aluK COCY/10B KOHT-
PaKTOMeTpa, HaMoJHEHHLIX MaTepHaJIOM H €ro MOAEJBIO.

1.1.1. Kontpakunonusiii o6beM AV — pasHula Mexay a6coJoT-
HHIMH 00bEeMaMH LEMEHTHOrO MaTepHaja C HayaJa H3MepeHuit ¥ K
TpebyeMoMy MOMeHTy BpeMeHH. KOHTpaKUHOHHBIA 00beM sBasercs
TIPSIMBIM CJIEJCTBHEM XHMHUYECKOTO H (HU3HKO-XUMHUYECKOTO B3aMMO-
JeHCTBUS BsKYILIero (LeMeHTa) ¢ BOJOH mocse ux cMelleHus. KonTpak-
UHOHHBIH 00beM BO3HMKAeT TaKXKe NPH KaNHJUISIPHOM IOIVIOLIEHHH BO-
Ibl OTBEpJEBUINM MaTepHaJOM HJH e€ro NOPHCTHIMH KOMIOHECHTaMH 3a
CueT 3allieMJIeHHs BO3JAyXa B KalWJIsipaX M IepeymakOBKH MOJVIEKYJ
BOJABI, ajcopbupyemoii HoBooGpasoBaHusiMH. KoHTpakuuei oT nepe-
YIaxoBKH MOJIEKYJ BOABI, alcopOHpyeMOH Ha NOBEPXHOCTH 3alOJHH-
Tesell (KPYNHOTO W MEJIKOrO) MOXKHO IpeHe6Gpeub, Kak BCJEJICTBHE ee
MaJIOCTH, TaK H TOTO, YTO OHA B OCHOBHOM IIPOsIBJISIeTCS A0 Hauaja H3-
MepeHMH (IpH MepeMellHBaHUH H YIJIOTHEHUH CMecel ).

1.1.2. KonnuectBO XHMHYECKHM CBS3aHHOH BOJXB B Marepuane L —
OTHOIIGHHE MacChl XMMHUECKIH CBS3aHHOH BOJAB K HCXOAHOH Macce Bfi-
JKyulero (LeMeHTa).

1.1.3. Crenens ruipaTanuy UeMeHTa B — OTHOLIEHHE MacCH Mpo-
THAPAaTHPOBAHHOH YaCTH ILIEMEHTAa K €ro BCeH HCXOAHOH Macce HJH
OTHOIICHHE KOJIHYeCTBA XMMHUECKH CBSI3aHHOH BOAHL K €€ NpeJeJbHOMY
COIepXKaHHI0 B MaTepHase (mpH MOJTHONH THApPATALHH BSKYIIETO).

1.1.4. O6wuit 0o6bem nop martepuana V — cymmapHb#i 06beM 1OP,
©006pa30BaBUINXCSl B pe3y/bTaTe 3aTBOPEHHS BOXOH M BOBJEUEHHS BO3-
JAyXa Ha CTaJHH H3TOTOBJIEHHSI HCXOJHOH CMeCH KOMIIOHEHTOB Mare-
PHala ¥ HAKOIVIEHHSI B MaTepHaJe THAPATHBIX HOBOOOPa30BaHHH € HX
¢OOGCTBEHHBIMH NTIOPAMH H KOHTPaKUHOHHEIM 0GBEMOM.

1.1.5. O6beM KanumasgpHex nmop V, — oGbeM nmop B MaTepHaje,
CNoCOOGHBIX HAMOJHATLCS BOJOH TOJBKO 3a CYUET KANHJVIAPHBLIX CHJ CMa-
4HBAHHS H IOBEPXHOCTHOTO HATSXKEHHUS.

1.1.6; O6bem nop Vy— 06BeM OTKPHITHIX NOP, HANONHSIOIHXCH BO-
JI0f TPABHTALlMOHHO HJIH He Y/ePKUBAIOLIMX BOAY MOJX AeHCTBHEM CHJI
TpaBHTALNH.

1.1.7. O6mbem nop cpocTka HOBOOGpasoBanuii (mop «rensts) V' —
©00beM 10p, 06pa3oBaBILHXCA MeXAY YacTHUAMH HOBOOOpa3oBaHHH B
MX CPOCTKE.

1.1.8. A6comtoTHbIl 06beM HOBOOGpasoBauuit V,, — cymmapHeiit a6-
COMIOTHHIE 06beM BceX THAPATHBIX HOBOOGDA30BaHHH, BOHHMKIIHMX B
pesyJbTaTe THAPATALUH BSKYIIETO (LeMeHTa).

1.2. MpoOUHOCTL LLEMEHTHBIX MaTepHanos

1.2.1. TIpounocts GeToHa (pacTBOpa) WJM HEMEHTHOrO KaMHs Ha
OHOOCHOe cxaThe R., pacTsxkenne R, H Ha DacTAXKeHHE NPH H3TH-
6e Rpy — XapakTepHCTHKHM TBEpACIOLIEro 6eToHa, YCTaHaBJANBaeMbIE
COOTBETCTBYIOIIHMH MCNBITAHHSIMH Ha paspyuieHue o6pas3uoB Cral-
JapTHEIX pasMepoB. B MeToAuKe periaMeHTHpYeTCsi pPa30BOE HCIBITA-
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HHe (K 3ajlaHHOMY BpeMeHH) 0O0pa3loB-OlH3HE0OB MaTepHaja oOf-
HOTO COCTaBa HAa NPHHSATHIX KOMIOHEHTaX M TOCJedylomuii pacuer
(IporHO3MpOBaHHe) W3MEHEHHsI NPOYHOCTH MaTepHaja B Ipolecce
TBEPAEHHS HJIM B 3aBUCHMOCTH OT H3ME€HEHHS ero cocrapa. Pacuer Ga-
3MPYETCsl Ha pe3ysbTaTaX Pa30BHX MCIBITaHHH, CBEJEHHSX O COCTaBe
MaTepHalla H ero KOHTPaKIHOHHOM oGbeMe.

1.2.2. AktuBHOCTh (Mapka) nemeHTta R, — NPOYHOCTb pacTBOpa B
obpasuax, usrorosaennsix no FOCT 310.4—81, x cpoky 28 cyTox.
1.2.3. AkTuBHOCTb LleMEHTa B OeToHe R, — NPOYHOCTH GEeToHa Of-

HOTO COCTaBa, M3TOTOBJEHHOI'O HA OLEHHBAEGMOM IEMEHTE H NPHHATHIX
KOMIIOHeHTaX. BojouemenTHoe OTHOLIeHHe 6eTOHA NPHHHMAIOT PaB-
HbiM 0,4. Pexxiim TBepAeHNs] AO/KEH COOTBETCTBOBAThH IIPOH3BOACTBEH-
HOMY. YcTaHaB/AHBAIOT 3HaueHHe R,; Pa30BHIM HCIbITAHHEM Tocje
3aBeplIeHHs] peXHUMa TBEPAEHHS ¢ OLHOBPeMEHHBIM ONpeJeJeHHeM K
9TOMY MOMEHTY COOTBETCTBYrouiero snauenns AV wn L.

1.3. XapaKTepMCTHKM COCTaRa LLEMEHTHBIX MaTepKanos

1.3.1. Bogouementnoe otHowenne W/C — orHomeHne o6beMa BO-
IBl K Macce IIEMEHTa B IEMEHTHOM TecTe YIJIOTHEeHHOH (6eTOHHOH,
pacTBOpHOH WM meMeHTHOH) cMmecu. M3 o6bema W J0JKHBI OLITh HC-
KJIIOYeHBl 06'beMBI BOABI, KOTOPash K MOMEHTY 3aBepINEHHS YIJIOTHEHHS
[IOTVION[ACTCS 3aNOJHHTEISIMH, OTCIaHBaeTCs Ha MOBEPXHOCTH Mare-
pHaJja uaM oT6UpaeTcs BaKYyMHDOBaHHeM H LEHTPH(YTHPOBAHHEM.

1.3.2. OnTumanbHOe cOAepXKaHHe XMMHYECKOH N00aBKH B CMECH.

Do — otHomenue Macchl A006aBKH K Macce BSKYIEro (LeMeHra) B
cMecH, Aaliee HauGobHH 3¢ derT o HasHaueHHIo J06aBKH NPH O~
HOBPEMEHHOM COXPAaHEHHH HJIH IOBBIIIEHHI AKTHBHOCTH BSIXKYILErO.

1.3.3. Coznepkanne BXKYyuero B matepuajte C — Macca BSKYIIETO
B eJlHHLEe 06beMa TBepAEIOllero MaTepHala.

1.4. XapaKTepHMCTHKM PEXHMMa TBEPACHMS LEMEHTHLIX MartepManos

1.4.1. IIposo/mKkHuTeNbHOCT TBEpAEHHS MaTepHasa t (4achl, CyT-
KH) — BpPeMs], B TeYeHHe KOTOPOTO NOJuKHA ObITh JOCTHTHYTA 3afaHHast
NPOYHOCTh HJIH Ji06ash Apyrasi XapakTepHCTHKa MaTepHaJa.

1.4.2. OnTuManbHasi NPOOJIKHTENbHOCTh H30TEPMHUECKOH CTaAHMu
TEIJIOBOH O06pabOTKH MAaTepHasla Tuonr — BpPeMs, K KOTOPOMY IpH
3aJlaHHLIX CKODOCTH NOAbEMa TEMIepaTyphl H TeMIepaType H30TePMHH
CTelleHb THApAaTalHH BSKYILEro (LeMeHTa) AOCTHraeT ONTHMAaJsIbHOTO
3HaueHHs] (OTHOCHTEJBbHEIl NPHPOCT KOHTPAKIIOHHOTO 06beMa 3a dac
He npesnimaer 3 % ).

1.4.3. OntuMasnpHast TeMIepaTypa H30TEPMHH fronr — TEMIeEpaTypa
M30TEPMHYECKOH CTaAHH TEMmNOBOH 00pabOTKH C 3aJaHHOH NPOLOJLKH-
TEJIBHOCTBLIO H CKOPOCTLIO NOABEMA TEMIIepaTyphl, NPH KOTOPOH HOCTH-
raercsl Hanbosbuiasl CTENEHb THAPATANHH BSIKYIUIETO C YYETOM €ro
s dexTHBHOCTH NpH Teny0Bol o6paboTxe.

1.4.4, OnTnManbHasi TPOJAO/IKHTENbHOCTL Ty, INPEJBAPHTENBHOMN
BBIJEPZKKH LEMEHTHOTO MaTeprala nepej TelJOBJIAaKHOCTHOIT 06paboT-
Koii — BpeMs BBHIAEPXKKH, B TeUeHHe KOTOPOro Martepuajs Habupaer
NPOYHOCTh, NOCTATOYHYIO AJsl MPENOTBpAlleHHs ero ACCTPYKHUHH B Ha-
qaJie TenaoBoi 06paboTKH.
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1.4.5. OnTumansHas CKOPOCTb NOABEMA TeMnepaTypw MarTepHaia,
TONBEPraeMoro TeMI0Bo# 06paboTKe U — CKOPOCTL NOABEMA TeMIe-
patypnl (°C/u), npu KOTOPOH He NPOMCXOAHMT AECTPYKuMs MarepHaza
H3-32 TEIIOBOrO PacLiMPeHHs BOJbI H BOBJEUEHHOTO B CMeCh BO3JYyXa.

2. AUDODEPEHLMUAJILHBIE KOHTPAKTOMETPBI

2.1. Ias onpeneseHHss XapaKTePHCTHK LEMEHTHHIX MaTepualoB
N0 JaHHBIM 00 HMX KOHTPakKUHMM B NPOLECCE TBEPIEHHSA IPUMEHSIOT
JuddepennvanpHble KOHTpakTOMeTpHl Kak ¢ U-o6pasHbiMu Auddepen-
UHaJbHEIMH MaHoMerpaMu (cM. MU 84—76), Tak ¥ ¢ HHAYKIHOHHEI-
MH Ipeo6pasoBaTeJsiMU JaBJeHust (CM. m. 2.4.).

2.2, ,U,HQ)(pepeHunpylomnw 3/IeMEHTOM KOHTPAKTOMeTpa sABJSETCS
€MKOCTb C MOJEJBbHOH CMeCblo, MOJENHpPYIOlell LieMeHTHbIH MaTepHaJl.
7 2.3. MopenbHas cMech NpeaHas-
g R ¢ 9f° HaueHa JJIsi KOMIEHCALHH TenJoBO-
;V‘ rO paclUHpeHus KOMIOHEHTOB MC-

NBITHIBAEMOTO MaTepHaJjia, a Takke

napuya/ibHbIX AaBJeHull Bo3pyxa H

NapoB BOALI NMPY H3MEHEHHH TeM-

nepatyphl. OHa XHMHYeCKH WHepT-

Ha. CocraB (110 KOMMOHEHTam) MO-

NeJbHOH CMeCH TakOH Ke, KakK H
g MaTepHala, 3a TeM HCKJIOueHHeM,
~ YTO B HeH BsiKymlee (IeMeHT) 3a-
MEHEHO MNo albcoMIOTHOMY O06BeMy
KBAaplEBLIM (IPOMHBTLIM) IIECKOM.
AGcomoTHbIR 06'beM MOIENBHOI CMe-
CU JIOJIXKeH ObITh paBHLIM a0COJIOT-
HOMY 006'beMy MpOOKI MaTepHana.

2.4. JupdepenuyasbHrii KOH-
tpakToMerp KJ-02 ¢ uHayxuHoH-
dbIM Tpeobpa3oBaTesieM AaBJeHHS
(puc. 1) cOCTOHT H3 ClieRYIOWIUX
OCHOBHBIX OJIOKOB: CTOHKH [/ A4
pa3MeleHnsl BceX (GYHKIYOHHPYIO-
wux OJIOKOB; yabTpaTtepMmocrata 2
nJs obGecnedeHus] 3aJaHHOX TemIe-
patypml cpeibnl B AManaszoHe 10—
100 °C u pasmeuieHns B cpeje HC-
_ 7 NLITHIBAEMOrO MaTepHasa; repme-
-1- = - —— -| A  TH3uPYeMBIX COCYIOB CO CTaKaHa-

= : MH JUIST MCTIBITBIBAEMOrO MaTepHaJsa
3 u MojenbHOH cMecu 4 (CTakaHbI
HMEIOT COGCTBEHHBIE MHKPOHArpeBa-

g = TJIM AJ51 CHHXPOHH3AHHN HX TEMIIe-
paTyp); CHCTEMB} OXJIAXKACHHS YJIbTPATEPMOCTATa C POTAMETPOM 5; HH-
AYKIHOHHBIX Npeobpa3oBartedeil jgasjedusi 6 tuna MII, coegnHeHHBIX
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BaKyyMHBHIMH ILJIAHTAMH C COCYJaMH, AJIsl H3MeDeHHsS Pa3HOCTH AaBJe-
HUi MEXAY COCYAaMH; CaMOMHINYILEro NOTEHLHOMeTPa 8 AJ1sl HenpephiB-
HOH perscTpalHH Pa3HOCTH AasjaeHHH Ap=[(t) u TeMnepaTyphl B Tep-
mocrate {=[{t) Bo BpeMeHH; G6JiOKa ynpaBJeHNs 7 KOHTPAKTOMETPOM,
KOTOPHIH IOCPEACTBOM CHELHAJIbHBIX MJAT CBSI3aH ¢ MHKpOHarpeBarte-
JsMH g depeHIHaNbHBIMH XPOMeJIb-KONeJIeBLIMH TePMONapaMH, CaH
KOTOPLIX HAXOAATCS B COCYAaX, a TakKkKe B TepMOCTAaTe H B TeNmJIOBOA
KaMmepe, TAe pa3MelleHb 06pa3ubl MaTepHaja AJs (PH3HKO-MeXaHHde-
CKHX HCHBITQHHI HJIH H3Jenus 13 6eTona U XKesie306eToHa.

2.5. Judbdepennnanpuniii  konTpakroMerp KII-02 ofecneunBaer
CKOpPOCTb NOJbEMA H CHHXKEHHsS TeMnepaTypsl oT 5 go 50°C/y; umeer
ABTOHOMHYIO CBSI3b C NPOM3BOJCTBEHHOH WK Jab0opaTOPHOH Ten/oBOH
KaMmepoli s 3aflaHusl WIH BOCIPOU3BENEeHHsl HX 3afaHHOro TelJOBOro
pexnMa (paccTosiHue MexAy npubopoM M KaMepoi NpaKTHYECKH He Or-
pannueHo). IlorpewiHocTs NMOAJAEPXKAHUS TeMNEpPaTyphl B TEPMOCTaTe
KOHTpakTOMeTpa He Gosiee =4-0,3°C, a noOrpewHocTs CHHXPOHH3ALHH
TeMIepaTypbl MEXAY COCyJaMH KOHTPAaKTOMeTpa He TpeBBILaeT
+0,2°C. IlorpemwHocTh H3MepeHHs] Pa3HOCTH AaBJEHHH Ap He NpeBH-
waet 4133 INa.

2.6. EMKocTb cTakaHoB KoHTpakToMeTpa KJI-02 nmosBossier mposo-
JIUTh HCIBITAHMS LEMEHTHOro MartepHasna o6beMoMm 1o 500 cm®. Makcn-
MaJibHasi MOIIHOCTb HarpeBaTesiel TepMocraTa cocrassisier 1000 Br.
Tluranue TepMocTaTa M NOTEHUHOMETPA OCYLIECTBJSIOT ME€PEMEHHHIM
HanpskenneM 220 B. UyscTBHTeIBHOCTD peoGpa3oBaTeieli AaBJEHHS K
pasHocTH HaBieHHA Ap cocraBaser 100 ITa npu pasHocTH AaBrieHHi
0,01 MITa.

2.7. BaxHefimel XapakTepucTHKOi AU epeHIHaNTbHOIO KOHTPAK-
TOMeTpa fBJseTcs 00beM BO3AyXa V, B CHCTEME «COCYA—IUIJIaHr—
npeo6pasoBaTesib AaBAEHUSA». ITa BeJHUYHHA AOJNKHA OhITb OJHHAKO-
BOH Mg 0o0enx cucTeM (paboueil H MOJAENBHONH) H HAXOAUTHCS B Ipe-
nenax 80—120 cm®. Ee perynupyioT npu npeiBapuUTENbHOM HaJuBE B
COCyJ BOJBI, CO3/al0UIeH HaJ NMOBEPXHOCTHIO CMECH B CTaKaHe CJIOH BHI-
cotoit 3—35 MM. XapakTepHCTHKY V, HCHOJB3YIOT AJS pacyeTa KOHT-
PaxuHOHHOTO 0ObeMa.

2.8. Bropoii BaxHO! XapaKTePHCTHKON KOHTPaKTOMETpa SABJSETCS
rpaduK ero «co6CTBEHHOrO X0 a» — 3aBHCHMOCTb BO BPEMeHH Pa3HOCTH
naBjeHuit Ap’=f(t) Mexny cocynamu €O CTaKaHaMM, HaNOJHEHHBIMK
TOJILKO AHCTHJ/JINPOBAHHOH BOMOH (IONYyCKAaeTCS UCMOJik30BaHHE OOBIU-
HOH NHUTbEBOH BOAbI) W NMOABEPraeMbIMHU HArPEBY IO 3aJaHHOMY PEXH-
My NPH 3aJaHHOM 3HaueHHH V, . DTy 3aBHCHMOCTbL HMCIOJNB3YIOT AJISt
HCKJIIOYEHHS CHCTEMAaTHUeCKOH NOrpelIHOCTH NMPH U3MePeHuH Ap, BH3-
BaHHOH KOHTpakiuei. [Torpensocts HCK/IIOYAIOT BHUHTAHMEM OpJHHAT
rpaduka (¢ y4eTOM HX 3HaKa) W3 KPUBOH KHHETHKH Ap.

Bennuuunt Vy, u Ap” — SBASIOTCS MACHOPTHBIMH XapaKTepHCTH-
KaMH, YCTaHaB/JIHBAeMbIMH 3apaHee.

3. NORrOTOBKA KOHTPAKTOMETPA KA-02 K UBMEPEHMAM

3.1. K u3MepeHHSIM NOMYCKAeTCs KOHTPAKTOMETP, INPOIUEAHH C
NOJIOXKHTENbHBEIMH Pe3yJibTaTaMH IOBEPKY, 3aKJIOUAIONIYIOCS B 1O3Je-
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MEHTHOH MOBEPKE €r0 KOMIVIEKTYIOIHX CTaHAAapTHHX Y3J0B (Camo-
NUIIYLIEro MOTEHIHOMEeTpa, npeobpasoBaTesiei gaBJjeHUs 6J0Ka YCH-
JuTejIelf, TEPMOMETPOB, TepMOmnap H T. .) U B BOCHPOH3BeACHHH Tpa-
¢duxa «co6CTBEHHOrO XoAay npubopa (cM. m. 2.8).

3.2, KoHTpaKTOMETpP NOAIOTABJMBAETCS K H3MEPEHHSIM COIVIACHO
HACTOSIIAM METOAHYECKHM YKa3aHHSIM H COIVIACHO YKA3aHHSM 3KCILIY-
aTallHOHHOM JOKyMEHTallH Ha Hero.

3.3. YcraHoBKa AOJ/KHA OHITh MOAK/AIOYEHA K 3JeKTpocern 220 B
1 BojgocHaGxenuto. [Ipu >ToM nocpeicTBoM nyckaTens, TyMOGJepos H
BHIKJIIOUATeNell MPOBEPSAIOT HAJHUHNE 3JeKTPONUTAHUS Ha BXOJE 3JIeKT-
PHYECKUX H 3JEKTPOHHBIX MPHOGOPOB H HX FOTOBHOCTb K (DYHKIHOHHPO-
BaHHI0. Bce npuGOpH AOMXKHB HAXOJHTbCS B COCTOSIHMH NPOrPeBa He
MmeHee 0,5 y 10 Hauasa U3MepeHUN.

3.4. B TeueHue BpeMEHH, OTBEIEHHOrO Ha NporpeB NpHGOPOB, OCy-
IIECTBJSIOT MOATOTOBKY COCYAOB KOHTPAKTOMEeTPa K HCIHITaHHSIM H
uaMepeHuaAM. I1pu 3TOM JOJIKHBI OGBITH OTKPBHITH BEHTHJH Ipeobpaso-
BaTeJeil JaBJeHHUS U KPHIIKH cocyLoB. Tax Kak MOAeAbHAs CMECb A0J-
XHa ObITb (PU3MUYECKH U XHMHUECKH HHEPTHOH, TO K Hayasly ONbITa OHA
yXKe JOJKHA HAXOJAUThCS B IOJATOTOBJEHHOM COCTOSHHM. HJisg 3toro
CTakKaH C MOJEJbHOI CMEChIO, IOMCILEHHBIH B COCY[, 3apaHee NOJABep-
ralotT B tepmocrare Tenaosoil o6paborke npu teMnepatype 80°C He
MeHee 5 u, a 3aTeM OXJa)K/AEHHIO JO HOPMAaJbHOH TeMIepaTypnl (no
20°C). B cocyn ¢ MOJenbHOH CMeChlo HOJIKHA GBITh HAJIHTA JONOJHH-
TeJbHO BoAa B KoJHuecTBe 20—50 mu, oTBeyaolleM NaclOPpTHOMY
3Hayenuwo V.

3.5. ITocsie OTKPBEITHSA KPHILIEK H3 COCYAa AJIs1 LEMEHTHOTO MaTepua-
Ja H3BJIEKAalOT CTAKAH M NOKPHIBAIOT €ro BHYTPEHHIOID NOBEPXHOCTH
CMa3KoH, MpeJoTBpalllalolleli ee CllelJieHHe ¢ TBepAECIOLHM MarepHa-
JOM. DTOT CTaKaH HaNOJHST CMEChI0 HCIIBITHIBAEMOrO0 MaTepHaJia, B3s-
TOH W3 NPHUIOTOBJIEHHOTO 3aMeca M HOjABepraioT BuHOpanuH, obecrneun-
Bas 3aJaHHYIO CTelieHb YIJIOTHeHHA cMecH. K36biTOK cmecH B cTaka-
He, eCJIM OHa KeCTKas, CPe3aloT H 3aIvIaXKHBAalOT e€e MOBEPXHOCTb HA
yPOBHe TOPLOB CTaKaHa.

3.6. CrakaH ¢ YNJOTHEHHOH CMEChIO IIOMEINAIOT B COCYA C Opei-
BapHTEJNBHO HAJNHTOH BOJOH B KosauuectBe 20—50 M (mo macnopry).
3aTeM 3TOT COCYA U COCYJ ¢ MOAEJNBHOM CMEChI0 3aKPHIBAIOT FepMETH3H-
PYIOLIMMH KpPBIIKAaMH H ONYCKAaIOT HX B TEPMOCTAT, MOCJE YEro BKJIIO-
Yal0T NepeMelIHBaHue BOABI B TepMOCTAaTe.

3.7. Tlpu ucmo/b30BaHHH BBICOKOIK30TEPMHUUECKOTO BSIKYLIETO HJIH
LeMeHTa W BOJAbl 3aTBOPEHHS] C NOBLINIEHHOH TEeMIEPATypOH HJAH CMecH
LIleMEeHTHOr0 Marepuala JHOO OXJaxKAEHHOH, JUOO MOLOTPETOH, COCYR
¢ MOJIeJIbHOH CMeChlO NMOABEPraioT B TePMOCTATE Iipe/[BAPUTEILHOMY Ha-
rpeBy (OXJaxAEHHIO) O TeMIePaTyphl HCILITHIBAEMOrO MaTepHalia H
NOAZAEPKHUBAKT €€ B TEPMOCTaTE KOHTAKTHBIM TepMOMETPOM 0 IIOMe-
LIeHNs B HEro cocy/ia ¢ MaTepHasioM.

3.8. OKOHUATeNBHYIO TePMETH3ALHIO COCYJOB 06eCneunBaloT 3aKpel-
THeM 000MX BeHTHJell npeobpasoBaTesefl JaB/leHHsI, KOTOpPOE OCYIle-
CTBJISIIOT IIOCJIE€ aBTOMATHYECKOrO0 BHIPAaBHHBAHHSI MHKDOHArpeBaTess-
MH TeMOepaTyphl B cocylax (IO CBETOBOMY CHFHasay uepes 2-—3 MHH).
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3.9. Mocie oxkOHuaTeJbLHOH TepMETH3ALMH COCYA0B OGecmeyHBaloT
B TEPMOCTATe 3aJaHHBI PEXKUM TBepleHus MaTtepHana. Ecam 3toT pe-
KHM OCYILECTBJSIETCS He aBTOHOMHO, a HOJKEH BOCIPOH3BOJAHThL pe-
JKUM KaMepbl ¢ 06pa3lnaMy HJM H3JeJHUsIMH, TO OJHH M3 cnaeB AHpde-
PEHIHAJbHOM TepMonapsl pasMeliaoT B Hanbosee XapaKTepHOH TOYKe
KaMepbl HJIU caMoro u3fenust (o6pasma).

3aaHHBI peXKUM aBTOHOMHO OCYLIECTBJ/ISIOT CAeYIOIUM 06pa3oM.
YcTaHaBAMBAIOT KOHTAKTHHIM TEPMOMETPOM 3ajJaHHbIH YpOBEHb TeM-
nepaTyphbl BbIAEPXKKH, BK/IIOYAIOT POTAMETP W HarpeBaTeNH TepPMOCTa-
ta. [Tocse 3aBepiueHUs BLIAEPKKH OTKJAIOYAIOT POTAMeTpP, BHICTABJSIOT
KOHTAKTHBIHi TepMOMeTp Ha 3aJlaHHYIO TeMIlepaTypy H30TepMHH, a pe-
ryJISTOP MOIIHOCTH HarpeBaTe/ell BHICTABASIIOT HAa 3afaHHYIO CKO-
pocTb HarpeBa. [locie 3aBepuieHUs] H30TEPMHHM MPUCTYHAIOT K OXJIaXkK-
neHHo. JJIs 3TOro KOHTAKTHBI TEPMOMETP BBICTABJSAIOT Ha TeMmepa-
Typy 20°C ¥ BKJIOYAIOT POTaMeTp Ha 3aJaHHYI CKOPOCTb OXJaxKie-
Husi. Ilpu BocnpousBefeHHU peXXHMa KaMepbl pOJb KOHTAKTHOrO Tep-
MOMeTpa aBTOMATHUECKH BBLINOJHSET CHEIHaNbHBIA GJOK peryinpoBa-
HHS.

4. ABMEPEHME KMHETUKM KOHTPAKLLUM LLEMEHTHOTO MATEPMANA

4.1. KuHeTHKY KOHTPAKUHH IIEMEHTHOTO MaTepuana H3MepsoT B po-
ecce ero TBEP/eHHS KOCBEHHO Ha OCHOBE NMPSIMBIX M3MEDEHHH pasHo-
CTH AaBJeHHH Ap; MeXIy COCYAaMH C MATEPHAJIOM H €ro MOMAEJbIo
fpH TeMnepartype t; , COOTBETCTBYIOLLell pexXuMmy TBepAeHHs. Pesyib-
TaTel H3MepeHust Ap; Hu [; aBTOMATHYECKH H COBMECTHO PErHCTPHUpY-
I0TCSL BO BPEMEHH CaMONHIUYLIIMM NOTEHHHOMETPOM Ha JIEHTE B BHJE
rpadukoB. MaMepeHuss HaYMHAIOT ¢ MOMEHTA IepMeTH3alHH COCYAOB.

4.2. KocBenHoe H3MepeHHe KMHETHKH KOHTPAKLUHH COCTOHT B Ompe-
JleIEeHHH BO BPEMEHH KOHTpaKIHOHHOro o6bvema AV mo 3aBucuMOCTH:

ApiV
AV1=T‘B— , (1)
Pﬁ—APi

rae V, — o6bem Bo3ayxa B cucteme (M. m. 2.7), cM3;
Ap; — pa3HOCTb [aBJIEHHH MeXJY COCYAaMH 3a BbIYETOM COOTBET-
cTByIOIEe# opAuHAaTHl Ap’ rpaduka «COGCTBEHHOTO XOAa»
(Ap=Ap; —Ap’), cM BoOZ. cT.;
p— aTMoc(epHOoe naBJeHHE B MOMEHT IepDMETH3alUUH COCYAOB,
CM BOA. CT.;

Ty, T; —remnepatrypa B TepMocraTe no KenbBHHY COQTBETCTBEHHO
B MOMEHT IepMeTH3aluH cocydoB H usMepenuss Ap; (T; =
=273+1¢;), K.

MpuMmeuanue dopmyna (1) npumeHsiercs NPU HCNOIH30BAHHH KOHTPAKTO-
Mmetpa KJ-02. Ilpu ucnosb3oBaHHH KOHTpakToMerpa ¢ U-06pasHbiM AHDMaHOMETPOM
npuMensnerca dopmy.a, npueaensas 8 M 84—76.

4.3. Tlpn  wu3MepeHHAX Ap; M p ¢ TOTpelIHOCTbIO  He OGoJee
+0,5 cM BOA. cT., TemnepaTypsl ¢ norpeunoctsio *0,3°C u obecneye-
HUH O0beMa MaTepuasa W XapaKTePUCTHK V, ¢ IOrpelHoCTbIo
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+1 cm®, norpemHocTs onpefenenuss AV; (ee cpeamee KBajipaTHYeCKoe

oTkJOHeHHe) NPH AVimax He npeBeumaer 0,1 ov? 1.e. SAV=
=0,1 cM®,

5. METOZibl ONPEAENEHUA XAPAKTEPUCTUK
LEMEHTHOIO MATEPUANIA

MeToAbI peraaMeHTHPYIOT ONpEAENEeHHYIO NOC/Ie10BaTebHOCTD Ome-
pauuii ¥ NPHEMOB, a TAKKe BBIUHCJAEHHS XapaKTepHCTHK 1o GopMyaaM
¥ CIpaBOYHBIM TabannaM. B koMnbloTepHOM BapuanTe IuddepeHnH-
aJIbHOTO KOHTPAaKTOMETpa ONepalyud BBIYHCAEHHS M 00paboTKy ocy-
HIeCTBJAAIOT MHKpPo DBM. B kax[ao#l oTAeNbHOH METOJIHKE NpHBELEHB
JIOTIyCKaeMble 3HAY€HHS CPeJHHX 'KBAaAPaTHUECKUX OTKJIOHEHHH cay-
YaffHOH CcOCTaBJAOIIeli NOTPENIHOCTH H YCJIOBUS, IIPH KOTOPBIX OHH BHI-
NOJIHAIOTCS.

5.1. Onpeaenexne XapaKTepHCTHK CTPYKTYPOO6pPa3oBanis UeMEeHTHbIX
Marepuanos

5.1.1. TlpornosupoBanne KOHTpakuHoHHoro ob6bemMa AV; B Mare-
puaJie K Pa3JHYHBIM CPOKaM HOPMaJIbHOTO TBEpAEHHSI.

5.1.1.1. TIpu TBepjeHuu MaTepHaja B HOPMAJbHEIX YCJIOBHAX (OpH
temnepatype (20+1)°C u OTHOCHTe/IbHOW BJaKHOCTH Bo3ayxa 100 %
ONpelesIOT HAyaJo NepHoja KPUCTAJNJIH3ANUOHHOTO TBEPAEHHS —
BpeMs T, , K KOTOPOMY B MaTrepuaJie o0pa3yeTcs HelpephiBHas CeTKa
KPHCTAJINIM3AIIMOHHBIX KOHTAKTOB CPACTaHHSI MeXJy UacTHUAMH THA-
paTHBIX HOBOOOPa30BaHHA.

J1s1 3TOr0o Ha KPHUBOH KHHETHKH KOHTPAKIHOHHOIM Pa3HOCTH JaBJie-
HUH Ap; , HauHHAas ¢ 24-r0 yaca TBepAeHUS (s TVIHHO3EMHUCTHIX Iie-
menToB u BTLL ¢ 12 yacoB), HaXoAAT MHHUMYM BTOpO NPOH3BOAHOM
Ap” , UCTIONB3Y S CAEAYIONYIO 3aBHCHMOCTD!

Api=08p,—2A8p,+Ap;, (2)
rie 3HayeHus Api, Aps, Aps 6epyT Ha KpPHBOH C HHTEPBAJOM B TpH
yaca. Kaxamii nocneaywomui pacuer Ap; NPOH3BOAAT, CMellasAch Ha
3TOT HHTEPBaJ MO KPHBOH KHHETUKH B CTOPOHY YBeJHYEHHS BpPEMEHH.
3a HauaJo CTaAHH KPHCTAJNNH3AHUOHHOIO TBepAeHHsl MaTepHasa NpHU-
HHMAIOT BpeMsd T, NPH KOTOPOM 3HaueHHe Ap; OyJeT HaHMEHbUIHM.

5.1.1.2. YiavepeHus: KHHETHKH KOHTPAKIMH 3aBepIUalT N0 HCTeye-
HHUH BPeMeHH 11 =1, +2 CyT.
5.1.1.3. OnpeneasirorT nokasaTesb NOPSAAKA KPHBOH KHHETHKH KOHT-
PaKLHHU m 1O 3aBHCHMOCTH:
m— 188p—1g Apg (3)
gt —lgw °
rjie T, — BpeMs, ¢ KOTOpOro HayHHaeTcs JIHHelHas JorapupMHuyeckas
3aBHCHMOCTb, (CYT, 4); T; — BpeMsi, K KOTOPOMY 3aBepIIAIOTCS H3Me-
pennst (cm. m. 5.1.1.2); Ap,, Ap, — pPa3HOCTH JaBJeHHH, COOTBETCT-
ByIOLIlMe BDEMEHH T, H T1.
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IIpumeqanne 3Hayenus Jorapudmos uHceq HpuBedeHn B TabaA. 1 mpuio-
XKeHns 1.

5.1.1.4. TIporHo3upyeMoe 3HaueHHe KOHTPAKUHOHHOrO o6beMa K
TpeOyeMOMY BpEMEHHU T ; ONPEAeSIOT N0 popMyne

AV, =AVK(%)'" npu T >, (4)

rie 3sayeHue (t;7T,)™ HaxoaaT no taba. 2 npunoxenusa 1. C yue-
TOM YCJOBHH 1. 4.3, a Tak:kKe npubAHKEHHOCTH ¢opmydbl (3) norpeur-
HOCTH NPOTHO3HPOBaHUS NPH AV imax, SAV==20,5 cm’.

5.1.1.5. Ilpu TBepAeHUH MaTepHaja BHauaJje [0 3aLaHHOMY TeILIO-
BOMY DeXHMY, a MOCJ€ €ro OKOHYAHHS B HOPMaJbHHIX YCJAOBHSX, NpO-
JoskaioT usmepsitb AV B Teuenne 10-yacoBoil BbLAEPXKKM IOC/E 3a-
BepUIeHHs] TENJIOBOTO PeXMMa, B TOM YNCJe U OXJaxKJAeHHs. B Tevenue
TOTO BPEMEHH B TEPMOCTaTe NOJAEpXKHBAIOT TeMNepaTypy, paBHYIO
20°C.

5.1.1.6. K nepBoMy u [AeBATOMY uYacaM 3TOrO JOIOJHHTEJIbHOrO
TBEpIEHHUS (PUKCUPYIOT SHAYEHHS] COOTBETCTBEHHO Apy, AV u Aps,
AVy, a Takxe 1), 1o (OTCUHTHIBAIOT BpeMsi C Hauaja TBepaeHus). Has-
MEepSIIOT NPUPALIEHHS KOHTPAKIHOHHOrO o6beMa AV, u AV, (puc. 2)
3a 2 u, OTCYUTLIBACMbIE COOTBETCTBEHHO OT T — 1 4 10 11+ 1 4 1 oT
To—1 4 10 1o+ | u H onpefensiioT noKasaTesib CTENCHH M N0 GopmyJe:

AV, en3
1

. Ta Ty
g ®
AV, AV,
4
TAe To—T) =8 4, MO3TOMY m = m]—
AV, AV,
4
—— 6
HITH ™ ="ap, Ap, (6)

Ap, Ap,
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5.1.1.7. OnpesensioT CABHT NPOAOJXKHTENLHOCTH TBEpAEHHd, T. €.
Ha CKOJIbKO TPOJOJ/DKHTENbHOCTb TBEPJEHHSI MaTepHasia B HOPMAaJbHBIX
yCJOBHSIX 6OJIbllIe MPOAOJIKHTENBHOCTH NMPHUHATOrO TEMJIOBOTO pexHMa
NpH AOCTHXXEHHH OJHOrO H TOrO K€ YPOBHf KOHTPakuuu AV,:

1
AV \m
YA

A= T ; (7)
G)™ -
HIIH
L
At — T’__E(APS—)M (8)
(AP, w_,
AP,

31ecy 3Hayenue (AVg/AVl) ™ gaxopat mo Taba. 3 npuJoxKeHus 1.

5.1.1.8. TIporuo3upyioT 3HaueHHe KOHTPaKUHOHHOrO o6Gbema AV;
K TpebyeMOMy BpeMEHH T; HOPMaJIbHOTO TBEP/JEHHs NocJe TenJOBOH
06paboTKu:

Ty AT ym
AV—=AV, (T+A1/ . (9)

5.1.1.9. OcyuwecTasis onblT mo n. 5.1.1.4, yCKOPEHHO NPOTHO3HPY-
I0T KOHTPaKUHOHHBIH 06beM AV, MaTepualia, KOTOPHIH JOJKEH TBep-
JeTb C CaMOro HayaJjla B HOPMAJIbHEIX YCJIOBHSIX:

AV =av,( ) (10)

Ilpu 3ToM 7; [AOMKHO GBITH HEe MeHee TpPeX CYTOK JJisi aJHTOBHIX,
O6enutoBeix uementos M IIIILL, a ana anomunatesix unementos, BTLL
u OBTLL — He MeHee OJHHX CYTOK.

5.1.1.10. Ing nporHO3HPOBAHHS KHHETHKH KOHTPAKLHOHHOrO 00b-
eMa MaTepHaJoB NMPH H3MEHEHHH €ro BOAOIGMEHTHOTO QTHOIIEHHS HC-
NoJb3YIOT ganuble 0 AV, , m, noayyennsie coraacto nm. 5.1.1.1—5.1.1.5
I OJJHOTO cOCTaBa (OJHOrO BOJOLEMEHTHOrO OTHOLIEHHS), KOPPEKTH-
PYIOT MX B COOTBETCTBUHM C TabJ. 4 mpujoxenus 1 u npousBogat pac-
vers mo popmyaam (9) u (10). Ecan npu sToM nsmeHsieTcsi 1 cogepxa-
HUe LleMEHTa B MaTepHasiaX, TO CKOPPEeKTUpOBaHHOe 3HaueHne AV, us-
MEHSIIOT NPONOPLHOHANBHO 3TOMY COAEPKAHHUIO.

5.1.2. KosnuecTBo XHMHYECKH CBS3aHHOH BoAbl L; B MartepuaJe on-
peneasior no gpopmyJe

AV;

, Li=%% (11)
rae AV; — XOHTpakuHOHHBIH 00beM (H3MEepeHHBLIH WJH 3ampOrHO3H-
poBaHHBI}), cM®; C — Macca HeMeHTa B HCIBLITBIBAEMOM oObeMe MaTte-
puana, r; K; — KOHCTaHTa KOHTPakKIHH, XapakTepHas IJsl KaxXJoro

THIIa HEMEHTa ¥ 3aBHUCsIlasg OT ero MHHEePaJOrHyeCcKoro cocrasa, BHJa

12



XUMHYEeCKOH J06aBKH H TeMIlepaTypul TBepAenus (ecau (> 100 °C), cm3/r,
[aunyio KoHcTauty, npu temnepatype {<100°C, HaxoasTt u3 taba. 1
NPHIOKEHHS 2. .

OtHocurenbHas norpemHocts S L; L; onpenenenus L; npu us-
MEepEeHHBIX M 3aMPOTHO3HPOBAHHBIX 3HAueHHAX AV, He NpeBHIIIAeT CO-
orserctBenHo 0,02 u 0,05.

IIpumevuanune B KaxXIOM YacTHOM cJydyae, KorlZa Ttpefyercs oco00 TouHas
ouenka L;, korga mnpuMeHsieMble XHMHUYeCKHe N0GABKH U3MEHSIOT TPaJHIHOHHBIH
¢a30Beifl cOoCTaB HOBOOOpa3oBaHHA, WIH KOTAa BSiXKYIIHe 10 MHHEpPaNoTHYECKOMY
COCTaBYy He OTHOCSITCSI K OCHOBHBIM THNAaM leMeHTa (Tabs. 1 NpHJIOXKeHHs 2), sHaue-
Hus K| yCTaHaBAHBAIOT MO NPOCTOR MeTojAHKe. [IJis 5TOrO K CPOKy He MeHee 2 CYT
(HopMaJsibHOE TBEPIAEHHE) WM ToC/Je TemIoBOH 06paboTku uaMepsior AV; - uemenTt-
HOrO KaMHSA WJH PacTBOpPa, oTOHPAlOT u3 Hero mnpol6y Mmaccod 5 r U TpaAHUHOHHBIM
METOAOM «CYIIKOH—IPOKaJHBaHHEM», ONpele/f0oT COOTBETCTBYIOIEe 3HauyeHHe Lj
Kak oTHomenwe L ;=(m;.—m;y)/mjy, TIe mie, My — Macca NpoOH COOTBETCTBEH-
HO TocJie BHICYIIUBAHHA M NPOKaJIUBaHHS.

3arem onpepensiioT KOHCTaHTy K mo ¢opmyJe
AV;

K= I - (12)
5.1.3. Crenenp ruapaTauyy uemMeHTa P onpeneisior no popmynam
B = £ (13)
HJTH
B = e (14)

rie L’ — mpedesbloe cofepxaHHe XHMHYECKH CBSI3aHHOH BOJABL B IIe-
MEHTHOM KaMHe (IpH NOJHOH rujpatauud uneMmenra). lanHasg Xapak-
TEPHCTHKA SBJSETCA OTHOIIEHHeM CYMMAapHOH MAacchl XMMHYECKH CBS-
3aHHOA BOAB B HOBOOOpPa30BAaHHUSIX K CYMMapHOH Macce MHHepaJoB
LeMeHTa, NMomeAlnX Ha uxX obpasoBanue. /15 OCHOBHBIX THIIOB LieMEH-
TOB, NPUBEAEHHLIX B TabJ. | npunoxeHus 2, 3HaueHue L’ NPUHHMAIOT
paBubiM 0,4, ecnu Temnepartypa tBeplenus < 100°C (mpu ¢>100°C
3HaueHHe L’ yMeHbIIAETCst ¢ yBEJHUYEHUEM TeMIepaTypbli U HaXOJMUTCS
B nuanasore 0,2<L’<0,4).
Ilpu 1< 100 °C:

AV;

Bi: K.C ° : (15)
rae Ko=L’K, HaxoasiT no ta6a. | npuaoxenus 2.
5.1.4. O6bem nop marepuana V; onpegensior uo dopmyie
Vi:vm(l_Ky)‘J[— W_KsAVis (16)
rae V,, —o6bem LeMeHTHOro Marepuana, cm’; K, —xospduuueHt
YIUIOTHEHHSI CMeCH LeMeHTHoro Martepnana; W -— oOGpeM BOAH 3a-

TBOPpEHHs CMeCH 34 BbIUETOM 06'beMOB BOAHI, NOMJIOLIEHHOH 3anoJiHu-
TEJSIMH, OTCJOUBLICHCHT B pesydqanTate CcCeauMeEeHTalny, ueHTqu)ympo-
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3 1—Kyw
BAaHHUSl HJIK BaKyyMHUDOBaHHS, CM”; K3=W — KOHCTaHTa KOHT-
1iw
PakKkuun; Yw — IVIOTHOCTb BOJABLI B CBOGOILHOM COCTOSIHHH npu 3ajJaH-

HOH TeMnepaType; 3HaueHHs K3 JJjisi OCHOBHBIX THIOB HEMEHTOB NpH-
BeJieHbl B Ta6J1. 1 IpHJIOXKeHHs 2.

5.1.5. O6beM HOBOOGpasoBanHii Vy; B MaTepHale ONPEAESIIOT MO
topmyse

Vuwi=K,;-AV,, (17)
, Y+ L've — Kivevyl’
rie K= ¥ 4 Y™ komcranTta KOHTPAK I L] (18)
KL YV
Y. — IVIOTHOCTb BsUKYILEro (uementa), r/cm®; 3HaueHue K, HaXomst

no taba. | npunoxenns 2.
5.1.6. O6bemM nop cpocTka HOBOOGpa3oBaHuil (mop «reas») V. omn-
pesensior no gopmy.e:
VHi =0,39Vm£' (19)

5.1.7. O6peM KanuyIsipHeix nop Vi; B LleMEHTHOM MaTepHale, Ha-
TOJHAIOILKXCS BOAOH B TeueHue 3afaHHOTO BPEMEHH, ONpEAeJsOT Ha
OCHOBE H3MepeHHH KUHeTHKH (pH3NYeCKOH KOHTPAKIHH — KOHTPAKIUH
OT CKaTHS BO3AYXa B KaMWJIsipax, HANOJHSIOUHXCS BOAOH 3a cUeT MX
CMauMBaHHA U NOBEPXHOCTHOTO HATSIZKEHHSL.

5.1.7.1. O16upanT OT OTBEPAEBIIErO IEMEHTHOIO MaTepuasa Mpoby
o6bemom 300—400 cM®, packasblBalOT ee Ha KYCKH OPHEHTHPOBOUHBIM
ob6bemom 20 cM® uau, B caydyae IieGeHoyHoro GeTOHa, JHHEHHBIMH pa3-
mMepaMy, B 2—3 pasa GOJIbIINMH MaKCHMaJbHBIX Pa3MepoB 3epPeH Kpy-
HOTO 3aMOJHHTENS.

5.1.7.2. ITpoby B Kyckax BHICYIUHBAIOT /IO MOCTOSIHHOH MacChl npH
temnepatype + (102=1) °C, oxstaxkgator 1o temneparypsl + (202=1) °C
1 NOMeIaloT B OAUH H3 COCYIOB KOHTPAKTOMETPa, COXpPaHSis BO BTO-
pom Moaean uemeHntHoro Marepuaja. Cocyx ¢ obpasuaMu Martepuana
HAMOJHSAIOT BOAOK, ofecneunBas Ajsi 060HX COCYLOB PaBEHCTBO 06b-
eMoB Bo3iyxa V, u 6Ge3 npomennennsi repmerusupyior. Cocyls no-
MeIaloT B TepMOCTaT KOHTPAKTOMETPa, BKJIOYAIOT NepPeMeIlHBaHue B
HEeM BOJbl, CHCTEMBI OXJAXKJEHHA U DeryJHpOBaHHS TEMIepaTypHl, a
TakKe BLICTABJSIOT KOHTAKTHLIH TepMOMeTp Ha Temmneparypy +20°C.
Vsmepenns pasHoCTH JaBJeHHi H BPEMEHH HayHMHAIOT C MOMEHTA rep-
MEeTH3alHH COCYIOB.

5.1.7.3. Onpenensitor X 48 yacam uan X TpedyeMOMy MOMEHTY Bpe-
MeHH 1; 00beM Vi, =AV; no ¢opmyae 1, npunss B Hefi paBeHCTBO
T; |Ty=1.

[orpewnocts SVy; onpesgenenust o6beMa KAaMWIJASPHHX NMOp He
npesbliaer 1 cM®.

5.1.8. O6beM nop Vi, HAMONHAIOLMXCS BOAOH rPaBUTAUHOHHO, OI-
penensIoOT mocse H3BJeueHHs U3 cocyAa (cMm. m. 5.1.7) 1npobsl Marte-
puaja mo HCTEYeHHH OMBITA Ha onpejeneHue Vi; .

5.1.8.1. Onpenensilor CyMMapHyi0 MacCy HachIIEHHBIX BOLOH KycC-
KOB NpOObI, BEIYHTAIOT H3 Hee Maccy npobbl B BHICYLIIEHHOM COCTOSIHHH,
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ZNeJIAIT 3Ty PAa3HOCTh Ha IJIOTHOCTH BOJABI B CBOGOAHOM COCTOSIHHH, T. €.
OIpefesOT BHauasne o6bem Beell BOABL Vg , NOIVIOIIEHHOH MaTepHa-
JIOM 32 BpeMs t; HJH 48 u.

O61bem Vy; Haxogdr no gopmyae

V¢i=V(bKi'—in- (20)
Iorpewnocts. SVy; onpenenesust Vg He npesbimaer 1,5 cM®,

IMMpumevanne [lna onpeieleHHss XapaKTePHCTHK  CTPYKTYypooGpa3oBaHHs
IIEMEHTHHIX MATEPHA/NOB C MOPUCTHMH 3aNOJHHTENSIMH, 38 HCKJIOUEHHEM XapaKTepH-
CTHK, olpefendeMblX mo nn. 5.1.7 u 5.1.8, npuroTOBJISIOT CMeCH, B KOTOPHIX IOPHCTBIE
3aMOJHHTEIH 3aMEHSIOT 10 MX OObeMHOMY COJepXKaHHIO Ha MioTHee. M3 o6beMa
BOJAH JJSl 3aTBOPEHHS TaKHX CMecedl BHYHTAIOT OOBEM BOJBI, KOTOPHH NOJIOULAIOT
TIOPHCTHIE 3aNOJHHTENH, HaX04ACh B CMeCH OT Hayasla ee 3aTBOPEHHd K JO 3aBep-
IeHHd YNJOTHeHHH. Brlunraemblf o6beM BOAS! YCTAHABJAMBAIOT [peNBaPHTENbHO IO
OO6LIEH3BECTHEIM METOLUKAM.

5.2. OnpepenelHe H NPOrHO3HPOBAHME NPOMHOCTH EMEHTHBLIX Marepuanos
B Npouecce MX TBEPACHMUS

5.2.1. Onpenesienne npoynoctd GeToHa (pacTBopa) WJH LEMEHTHO-
ro KaMHsl Ha OJHOOCHOe cxXaThe K. , pacTsiKeHue R, H Ha pacrsixe-

HHe TpH u3ruée R,, TNPOBOIAT HENOCPEACTBEHHO B Npolecce TBeple-

HHUfl MarepHaja NPHM H3MEHEHHH €ro CoCTaBa, a TakKKe IPH NPOrHO3M-
POBaHUH NPOYHOCTH BO BPEMEHH H B 3aBHCHMOCTH OT PeXKHMa TBep-
AeHHs.

5.2.1.1. Tlpu onpejeneHun NMpOUHOCTH Ha OJHOOCHOE CKATHE TOTO-
BAT U3 NPHUHATHLIX KOMIOHEHTOB 3aMec MarepuHana o6wemom 3 J1. Ilpu
ONpejleIcHHY NPOYHOCTH HA pacTshkeHHe (oceBoe WM NpU H3THOE)
o0beM 3aMmeca AOJXKEH ObIThb AOCTATOUHBIM JJI H3TOTOBJEHHS JIBYX
06pasloB, NPHMEHSIEMBIX MPH HCHBITAHHSAX, U HANOJHEHHs OJHOTO CTa-
KaHa KOHTpPaKToOMeTpa.

BogouemenTHOe OTHOIIEHHE NPHHHMAIOT paBubM 0,4.

[IpumensiioT, ecau 3TO PernaMeHTHPOBAHO TeXHOJIOTHeH, XuMHyec-
KyI0 100aBKy TNPHHATOH A03HPOBKM H 00eClCYHBAIOT HEOOGXOAUMYIO
MOJABUKHOCTh (KECTKOCTb) CMECH.

s martepnaja Ha APYroM BHIE BSAXKYLIETO TOTOBAT HOBLIH (ApYy-
roit) samec aHajJorHyHoro ob6mema. OTHOCHTeJNbHAR MOrpPelIHOCTh JO-
3UPOBAHHSI KOMIIOHEHTOB CMECH BO BCeX CJydyasiX He JOJIKHa Ipe-
soliath 1 %.

5.2.1.2. U3 3ameca $HOPMYIOT MO NPHHSITOH TeXHOJNOTHH ABa oGpas-
1a, Hanpumep B popme kyba paszmepamu 100X 100X 100 MM, wiaua zpy-
ro#l (opMbl, KOTOphIe 3aTeM NMOMEILAalT B Kamepy TBeplenus. OctaTok
3aMeca yMJIOTHAIOT B OJHOM M3 CTaKaHOB JH(PGepeHUHANbHOTO KOHT-
pakTomeTpa, KOTOPHIH 3aTeM repMETH3HPYIOT H MOMELlalT B 3Ty YC-
TaHOBKY.

B o6onx cayyaax ¢opMmoBaHusi obecneynBaloT H PUKCHPYIOT OAHHA-
KOBYIO CTeNeHb YIJIOTHEHHS CMECH, T. €. OLHHAKOBBIH OTHOCHTE/bHBIH
06beM BOBJEUECHHOIO H HEBBLITECHEHHOIO BO3IyXa.
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IMIpameganusn:

1. Ecau ¢opmoBaHHe cMeCH OCYIIecTBJAsIOT 6e3 NpPHrpysa H obecneuuBaioT e€e
OIITPlMaJleYIO CTeleHb, TO 3aBepLIAlOT Q)OpMOBaHKe He mocJjie MOSABJIEHHA H NMOJHOTrO
pacTekaHHsl LIEMEHTHOro MOJIOKa 1o OTKpHTOﬁ MOBEPXHOCTH, a MNOocJe NpeKpalleHus
UHTEHCHBHOIO BHJeJIEHHS H3 CMECH NY3HPLKOB BO3AYyXa.

2. Ecan  ¢opMoBaHHe OCYLIeCTBASIIOT ¢ obecrneyeHneM Hafiepel 3afaHHOrO KO-
sbduurenta YIJIOTHEHHS CMecH, TO (OPMOBaHHE 3aBepLIAOT TIOCJE HCTEYEHHS Bpe-
MEHH, COOTBETCTBYIOIIEr0 O0bEMY NPHHATHX (opM  06PasuOB H O6eCHeYUBAIOLIErO
AOCTH:KeHHe TPeOyeMoil CTeleHH YIJIOTHEeHHs B HHX GETOHHOH cMecH. DTH KPHTEPHH
SIBASIIOTCS] BaxKHEHIIUM ycJ0BHEM OJHHAKOBOCTH YIVIOTHEHHSA cMecell B eMKOCTSIX pa_3—
AuyHOro ofbeMa u (OPMH, a CcJefoBaTeNbHO H yMEHbLIEHHS Kak MacmTabHoro dak-
TOpa NPOYHOCTH MaTrepHala, Tak M pasfpoca pe3yJbTaTOB HCNHTaHu# 06pasuos Ge-
TOHA Ha npecce.

5.2.1.3. MaMepsifoT KHHETHKY KOHTDaKIMH MaTepuasna NpH NPUHA-
TOM HWJIM ONMTHMAaJbHOM pexHMe (BO BpeMEHH M TeMilepaType) TBephe-
Hus. KoHTpakroMerp ¢ moMoulpio 6JI0OKa ynpaBieHust W BTopol aud-
GdepeHuManbHOl TepMomaphl (cMm. mm. 2.4, 3.9) obecneduBaeT pexuM
TBEPAEHHUS, HAEHTHUHBIH TOMY, KOTOPOMY I0/ABepramoT 6eToH B 00-
pasuax-kKy6ax Uiau U3eaHusX.

5.2.1.4. [locne 3aBepileHHsi peXKHUMa TeMmJoBoH 00paboOTKU H  OX-
Jaxjaenns 6etona B o0pa3inax U cocyle no temneparypnl (20=1) °C
HJIH K CpPOKaM, ykasaHHmM B n. 5.1.1.1, ecain TBepiieHne wmatepuana
IPOUCXOAUT B HOPMAJIbHLIX YCAOBHMAX, (PHKCHPYIOT 3HAUeHHE Apoy, OI-
perensior AV, mo ¢opmysae (1) W OpAMBIMH HCOBITAHHAMH JABYX 06-
pasuos onpefessilor 6a30Bbl npeaes NMPOUYHOCTH Ry Ha  OJHOOCHOE
CKaTHe HIH PacTSKeHHe HJH pacTskKeHue IpH usrube.

5.2.1.5. Tlpexen npouHoctH MaTepuana R; K TpebyeMoMy CDOKY
NpH TBEPACHHH MO OCYLIECTBJICHHOMY MJH JIOO0MY ADYrOMy peXKHMY
¥ IpH NPOrHO3HPOBAHHM BO BPEMEHH, €CJAU HE U3MEHSeTC BHJ IpH-
MeHSIeMBIX BSIXKVIIEro M XMMHuecKo# g06aBxH, onpemensioT no ¢op-
MyJe

WotV, AV, *
AV{CO( Co + KoCove )
Ri =R, ( WV, AV, ; (21)
Wi\ —¢,—+ Kl )

rae uHaexkcH i ¥ 0 03HauawT NPHHAMJAEXRHOCTb  XapaKTepPHCTHK K
MaTepHaJaM C npefesami IIPOYHOCTH COOTBETCTBeHHO R; u Ro; AV, —
KOHTDAKUHOHHBIH 00beM, KOTOPBIH ONpeaeasioT UK NPOTHO3HPYIOT CO-
rnacHo n. 4 v 5.1; W — o0bem BOAB 3aTBOPEHHS 3a BHIYETOM ee 00b-
€MOB, OTJEeJHUBINHXCS MPH CEAMMEHTAIMH, BaKyyMHPOBAHHH, IIEHTPH-
(GyrupoOBaHHH M APYrUX BO3JeHCTBHAX, a TaKKe MOTVIOLIEHHBIX MOpHC-
THIMH 3aNOJHUTENSIMH K MOMEHTY 3aBepliueHuss GbOPMOBAHHSA CMeCH,
cm®’; V. — o6bem Bo3ayxa (BOBJIEUEHHOTO WJH HEBHITECHEHHOIO) B OT-
¢dbopmMoBaHHON cmecH (0O6beM BO3AYXa B NMOPHUCTHIX 3aIOJHUTENSX He
yuuThIBaercsi), cM®; C — Macca BSDKYIIEro B CMecH, T,

IIpnMmedanmne Bemuguuer W, V, C u AV xapakrtepusyior o0beM MaTepHasa,
HaxoAslerocss B CTaKaHe KOHTPAKTOMeTpa.

K; — KOHCTaHTa KOHTPAKLHH, 3aBHCSAILAS OT MHHEPAJOTHYECKOrO
cocraBa BAXKyLIero (yAenbHasi KOHTPakIus), cM¥/r UHCIOBOE 3HaueHHe
KoTopo# npuHuMaiT paBHeiM 0,12; 0,11; 0,1 u 0,09 aas uemeHTOB COOT-
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BETCTBEHHO: aJIIOMHHATHOTO, QJIOMHHATHO-aJauToBoro U BTIIL; o6blu~
HOro aJjuToBoro; GeamrtoBoro, nynuoaanoBoro u IIIIIl; o — noka3sa-
TeJIb CTENEHH, KOTOPHIH NPHHHMAIOT PaBHBIM 3/2 — NpH OZHOOCHOM
CKaTHH U 1 — TIpH OXHOOCHOM pAaCTSKEHHH WJH PacTSXKEeHHH TpH
usrube (3HaueHus 4Y¥ces, BO3BENEHHBIX B CTeNeHb 3/2, NMPHBEJECHHl B
Tab.a. | npunoxenus 3).

IIpauMevyanus:

1. Onpenenenne mpefiesoB npousocTH no dopmysie (21) cTaHoBuTCH AOCTOBEP-
HBIM C Hayaja Iepuoja KPHCTAMJIH3AIHOHHOTO TBeDAEHHH, T. €. HayHHAas C MOMEHTa
nepexofa KOaryJsUHOHHO-KPHCTAMIN3ALHOHHOTO TNepHoAa (OPMHPOBAHUSA CTPYK-
TYPHl B KPHCTaJJIH3aUMOHHBIH, KOrja cTaGHIH3UPYETCs NMPHCYLLas KOHKPETHOMY Ma-
Tepualy TPHPOAA CHJ CleNJeHHS, OTBEeTCTBEHHHIX 3a €ro MpoyHocTb. MeToHKa yc-
TAaHOBJICHYSI BDPEMEHU Ty HayaJa YKa3aHHOTO MepHoLa NDH TBEDAEHHH MaTepHa/ia B
HOPMaJLHBIX YCJHOBHAX npuBefeHa Bbime (cM. m. 5.1.1.1). IIpu TemnoB/iaKHOCTHOM
pexuMe TBepJeHUsl BPEMA Ty YCTAHABJAHBAIOT MO 3TOH Ke MeToAHKe, HauHHAA NPO-
W3BOAMTH pacueThl mo ¢opmylde (2) ¢ HepBOro uaca H30TEPMUUYECKOH CTaJHH HpPH
Temiepatype usorepmun £x>70°C. B naHHOM ciayuae KakK HHTEPBAJEL MeXAy TOU-
KaMu otcueta 3Hauenuét AP, AP, wu APj3; Tak # cMellleHHe BO BPeMeHU IO KPUBOH

KHHETHKH (IJs moc/ieaylouux pacueroB AP; ) HomxHme coctaBiaTe 0,5 4. IIpn rem-

neparype usotepmun 40<f, <70°C ykazaHHuble WHTepBa/Jbl H CMEUIEHHE NPUHHMAIOT
PaBHBIMH OJHOMY 4Yacy, a pacueTsl 10 (opMyJte 2 HaYHHAWT CO BTOPOrO, TPEThEro,
JeTBEPTOrC M TATOTO 49acoB JAJIs TeMmiepaTyphl H30TePMHH cooTBeTcTBeHHO 70, 60,
50 u 40 °C.

2. @opmysra (21) npuemjeMa AJAA onpefeieHdss R; MarepHanoB Ha IOPHCTHIX
3anOJHATENIAX [PH YCJIOBHH COXPaHeHHs JHHeHHON 3aBHCHMOCTH MEXAY IPOYHOCTBIO
MaTepHaJoB H NPOYHOCTHIO HX PACTBOPHOH 4YacTH, 4TO B NOAaBJsONIEM OOJbIIRHCTBE
cJyyaeB UMEET MECTO Ha NPaKTHKe.

OtHocuTesbHaAss norpemHocts SR; /[ R; omnpepeaenus R; , Kkoraa
HCIOMB3YIOT U3MEpEeHHOEe 3HaueHHe KOHTPaKLKOHHOTO ob6beMa, He Hpe-
Boiiaer 0,07, a npu MCMONbL30BAHUH NPOTHO3HUPYEMbIX 3HAUeHHH He
npesblnaer 0,12

5.2.2. YckopeHHoe onpefe/ieHHe AKTHBHOCTH (MapKH) IleMEHTa ocy-
IECTBASAIOT ABYMsI COCOOAMH Ha OCHOBE KOHTPAKTOMETPHUUECKHX 1
IPOYHOCTHBIX AaHHBIX O TBepAeHuu cranaaprHoi (o FOCT 310.4—81)
CMECH B HOPMAJDBHBIX YCJOBHAX WU NpPH e€e TeIJOBJaKHOCTHOH o6pa-
6oTKe.

5.2.2.1. Jlns oboux cnoco60oB rOTOBAT 3aMeC CTAHJAPTHOH LeMEHT-
Ho-necuaHoit cmecu (no I'OCT 310.4—81) o6wemom 1 a. M3 3ameca
dopmyloT IBa obpasua — Gagsouku pasmepoM 40>40X 160 MM, a oc-
TaBILYIOCH €ro 4acTb YIJIOTHSAIOT B COCYJAe KOHTPaKTOMeTpa.

d®opMoBaHUe CMECH OCYHIECTBJSIOT B COOTBETCTBUH C NPHMEUAHH-
eMm Kk 1. 5.2.1.2.

5.2.2.2. OcyuiecTBJAIOT TBepJeHHe MaTepuasa JubO NPH TenJI0BOH
obpaboTke Mo pekUMY «2 yaca — BeiAepxkKa npu t=20°C, 3 uaca —
noxeeM Temnepatypnl 10 90 °C, 3 wvaca — usorepmus npu ¢=90°C, 3 4a-

ca — oxsaaxjenue no 20 °C u 10 yacoB TBepleHus MpPH 3TOH TeMmnepa-

Type»; au60 B HOpManibHLIX ycaoBUsiX. O6pa3ubl-6aM04KH HCILITHIBA-
T Ha npoyHocth o ['OCT 310.4—81 kK  MOMEHTY 1, COIVIACHO
n. 5.1.1.1 u K 11 (npu TenyoBoii oGpaborke) corsacHo 1. 5.1.1.6, T. e.
onpeensitoT R, uiu R;.
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IIporuosupylor 3HayeHHe KOHTPAKIHOHHOrO 06beMa K CPOKy 28 cyT
no gopmynam (4) nax (10), npeasapnrenbHO Haiifiss 3HaueHHe INOKa-
3aTest CTENEHH M.

5.2.2.3. OnpenensioT akTHBHOCTL LeMeHTa R, mno ¢opmyne (21),
rae npunmmaloT: R; =R, ; AV: =AVy; AVy=AV, una AV, = AVy;
Ro=R, naum Ry=R;. OTHOCHTeNbHAsi NOTPEINHOCTb ONpPEAeJIeHHs
R, yckopenumpM criocoboM SR, /'R, He npesslaer 0,12.

5.2.3. OmpeaeneHHe aKTHBHOCTH LeMeHTa B GeToHe Ry oOcCyIlecT-
BJSIOT YCKOPEHHO MO TEIJIOBOMY pPEXHMY, NPHHATOMY B IPOH3BOJACTBE
¢ JOTIOTHEHHAMH B COOTBETCTRUH ¢ 1. 5.1.1.4,

5.2.3.1. IlpuroraBnuBalOT HA NPHHATHX BAKYUIEM H KOMIIOHEHTaXx
npu W/C=0,4 6eToHHyI0 cMech 06beMOM, JOCTATOUHLIM AJs1 popMoBa-
HHA ABYX 006pas3uoB-Ky6oB pasMepom 100X 100X 100 MM u Hanoaue-
HHRL OJHOIO CTaKaHa KOHTpaKToMeTpa. YINIOTHSIOT CMech B  Qopmax
06pasuoB H CTakaHe B COOTBETCTBHH ¢ peKOMeHAauuaMH 1. 5.2.1.2.

5.2.3.2. OcywecTBas0T TBepjcHHe GeToHAa B 06pa3lax H CTaKaHe
KOHTPaKTOMETPa 1O NPHHATOMY DeXHMY, onpeaensor Ry, Kak H
Ri=R, aJs LLeMEHTHO-NIeCYaHOTO PACTBOPA, B COOTBETCTBHH ¢ M. 5.2.2.2
a1 52.2.3, a TakKe ONPEASIAIOT KOHTPAaKUHOHHBIH 06beM AV k Mo-
MEHTY BPEMEHH T; U MPOTHO3HPYIOT K CPOKY 28 cyToK 3HaueHHe AV,

5.2.3.3. Beanuuust Ry, AV, 1 AVy ucnons3yor npH onpeaefe-
HUH COCTABOB 0eTOHa Ha OPHHATBIX KOMIIOHEHTAaX I/ pacyera BOAO-
HEMEHTHBIX OTHOWIEHHH, oGecreyuBaomuX TpebyeMylo NPOYHOCThL CO-
OTBETCTBEHHO MOCJ€ 3aBEeplUeHHS TemIoBoH o6paboTKH no JIoOGoMY
PEXHMY H K Pa3JiHYHLIM CPOKaM HOPMAJbHOIO TBEPAEHHs, B TOM YHC-
Jie T10¢cJ/1e TEMJIOBOrO PeKHMa.

OtHocurenbHast norpewrHocTe  SRys/R,¢ ONpeldeNeHHs aKTHBHO-
cTH eMeHTa B 6etoHe He mpeshiinaer 0,07.

5.3. Onpefienenue HEKOTOPLIX XaPaKTEPHUETUK COCTABA L@ MEHTHBIX
Marepuanor

5.3.1. Onpenenenne BogoueMeHTHoro otsomenuss W, 'C; , obecme-
UHBAOIIEr0 K TpeOyeMOMY MOMEHTY BPEMEHH 3aJaHHYI0 HPOYHOCTb
LIeMEHTHOTO MaTepuaja. JlaHHYI0O METOJMKY HCMOJB3YIOT TPH NOCTO-
STHCTBE BHAA NPHHSTHIX KOMIIOHEHTOB W TEXHOJIOTHH HW3TOTORJIEHHS lle-
MEHTHOTO MaTepuaja. Ec/au XoTs 6bl OAUH M3 €r0 KOMIOHEHTOB H3Me-
HAIOT, TO onpexenense W; /C; HOBTOPSIOT.

MeronuKa peanu3yeTcss Ha OCHOBe JAHHBIX OnpejeseHust R, uid
Rsp u coorBercTByIOIHX 3Hauenuit AV, AV, a TakkKe pacueToB mo
dopmynam (22)—(24).

5.3.1.1. IIpHHUMAIOT /ISt PACUYETOB CJEAYIOLHE LaHHBIC: TOJYYeH-
Hbie corsiacHo m. 5.2.1.4 uau 5.2.3.2 3nauenus 6a3oBoi npoyHocTH Ry
und Ryg u coorseTcTBeHHO AVy uan AV, , 0603HAUNB MpH 3TOM [JIs
yno6¢cTBa 6a30BYIO MPOUYHOCTh Uepe3 Ry, Hamepeld 3ajaHHOE 3HAUYEHHE
R; n coorsercTBylollee emy 3HayeHue AV, , 3anpormosuposanHoe co-
raacHo m. 5.1.1.4 win n. 5.1.1.9, X MOMEHTY BpeMeHH, KOTAa A0J/KHA
OBITh JOCTHTHYTa 3ajJaHHAas NPOYHOCTH (TAaK KaK PACXOA UEMEHTa
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C; s3apaHee HeH3BeCTeH, TO R; MNPOTHO3HPYIOT AJsl pacxXofa LEMEHTa
Co, OTBeuaioliero nNpoyHocTd Rp); nanHble o TpebyeMoil unu obecne-
YHBAEMOH CTeneHH YIJIOTHEHUS 1 eMEHTHOH cMecH, T. €. 06 oObeme
Bosayxa (Vo; V), coxpaHswollerocss B CMECH IIOCJe €€ YIJIOTHEeHHS.

5.3.1.2. Onpenensitor BofoueMenTHoe otHowenne W; 'C; pnsa o6b-
eMa GeToHa, paBHOro 06bEMY CTaKaHa KOHTPAKTOMETPa, KaK OTHOLIRHHE
W, [Co mo dpopmynam:

B o01weM BHIE

Wyt Vo AV,
Wi __ AV(CO( Co + Cola¥e )_V_,: AV (22)
C; AV Ci(R:/Ry)® C; — CiKyye ’
B YNPOLIEHHOM BuJe, kKoraa V; =V, K; >0,98;
w,_ AV (co T Tokave )_ AV, (23)
Ci AVCi(R;/R,)*3 CiKgve
I1pu oAMHAKOBHIX MO JJHUTEJBHOCTH H TeMnepatype pexumax TBO
npuaumaoT AV, :ACV"C[ H HCHOJIB3YI0T (OpMyay
0
YB . AVO
Wi Co ' Collyye AV, (24)
Ci (Ri/Ry)*? CoKg¥e

IlpuMevanus:

1. ®opMyna (24) nauGoJsee npuem/ieMa B YCJAOBHSIX NPOH3BOACTBA, KOTJAa pe-
KHM TenJI0BOR 06pabOTKH NPHHAT OAHHAKOBHIM [Js BCEX COCTABOB.

2. Pacuetamu no dopMynam (22—24) moJb3yloTcs He TONBKO IPU ONPEAEEHUH COC-
TaBa MaTepHaJa, HO H JJis1 KOppeKTHPOBKH W ;/C; , ec/iu NDH KOHTPOJIE TBEpAEHHS Ma-
Tepuana obHapyxupaioT otkaoHenHd AV, AVq, Ro, Ry , 4T0 MOKeT ObITb BHI3BAHO
¥M3MEHEHHEM aKTHBHOCTH BSXKYILETO COCTOSIHMA W BHAA 3aNOJHUTe/eH, H3IMeHeHHS-
MH TEIIOBOro pexnMa. 3Hauenue W;C; KODPPeKTHPYIOT W NPH H3MEHEHHUH CTCIEHH
YIVIOTHEHHA CMECH WM BJAXKHOCTH 3aMOJHHTENEH.

3. ITokasatesp cremenu 1/ NPHHAMAIOT paBHBIM: 2/3 — AJSI OAHOOCHOIO CXKa-
Tig 1 | — A/ OJHOOCHOTO PACTSKEHHA W PACTAMKEHHS NMPH usrube. 3nHavenus 4HCeN,
BO3BeJEHHHX B cTenelb 2/3, gauu B Taba. 2 npuioxenus 3.

OTtHocurenbHaa norpemHocts SW; / C; / W, /C; onpenenenus Bo-
noueMentHoro otuomennss W; ;C; npu ucnosp3oBanuu dopmya (22)
(23) u (24) He npesbiuraet coorsercTBenHo 0,03; 0,04 u 0,06.

5.3.2. Bribop uemenrta, o6ecneynBaomero Hau6oabiiee aare3noHHO-
KOTe3HOHHOE CIleNJieHHe B 0eTOHE W HauboJblliyl ITPOUYHOCTH OeToHa
NpH OAUHAKOBOH CTENEeHH THApAaTAlH LEMEHTa.

5.3.2.1. Ha npuHATHIX 3aNOJHHUTE/SIX ONpPEJEsiOT aKTHBHOCTh B
feTOHE KazxKIOr0 H3 COMOCTaBASEMBIX IIeMEHTOB Rus (cM. m. 5.2.3).

5.3.2.1. Buluncasior 114 KakI0TO U3 LEMEHTOB YIeJbHYI HpOu-
HOCTHh (aKTHBHOCTH B (CTOHE, OTHECCHHYI K KOHUEHTPAUHH B HEM HO-
Boo6pa3oBaHuil) :

R'— R | (25)
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5.3.2.2. Bri6op nemeHTa OCYILECTBJSIOT IO HaubOJbILIEMY M3 COMNO-
CTaBJsieMBIX 3HayeHuli R/,

5.3.3. Bufop unemenTa no vaunbosbiuedl 3b@PexTHBHOCTH (TrHApaTa-
LIMOHHOH AaKTHBHOCTH) TIpH TeNnJoBoi 06paboTke.

5.3.3.1. OgHOBpeMeHHO C onpefiejieHHeM aKTHBHOCTH B GeTOHe KaX-
JIOrO U3 COMOCTABJsieMLIX IIEMEHTOB NPOTHO3HPYIOT AJs HUX AVes u
BhIUHCAAIOT cooTHOWEeHHe AV /AVqs.

5.3.3.2. Bribop uemeHTa OCyHIeCTBJASIIOT MO HauboJplIeMy M3 CO-
noctabJisieMbiX cooTsomeHufi AV /AVas.

5.3.4. Buibop BuAa 3anoJsiHuTeNel, 00ecneyuBaloIuX HaHbOAbIIYIO
NPOYHOCTb GETOHA Ha NMPUHATHIX LEMEHTAaX, OCYILECTBJSIOT aHaJOTHy-
HO n. 5.3.2 no xpurepuio (25). B 3ToM KpuTepun R,s — aKTUBHOCTb
OJHOTO H TOTO JKe lieMeHTa B GeToHe Ha COTOCTaBJASieMBbIX 3alOJHUTe-
JsX.

5.3.5. YcTaHOBJIEHHE ONTHMAJBHOTO COJAEPXKAHHUS XHMHUYECKOH JO-
6aBKH B I€MEHTHOH (OETOHHOH) CMecCH 1O YCJOBHIO COXPaHEHHs HJH
MOBLILLIEHHS AKTHBHOCTH LIeMeHTa B GeToHE.

5.3.5.1. OnpenensitoT aKTUBHOCTb leMeHTa B GeToHe Ge3 A06aBKH
i ¢ Jo0aBKo#l B KosauuectBe [ (B L0JAX OT Macchl LeMeHTa) — Hau-
MEeHbIIEM, CPEIHEM ¥ HaubOJbileM M3 PEKOMEH/yeMBIX NpH ee npuMe-
HEeHWHU 110 Ha3HAUYEHHUIO.

5.3.5.2. BuluucasiioT 3gavyendss Ry (em. n. 5.3.2.1) ans yCTaHOBJIEH-
HBX Rys . CTposit rpaduk 3aBUCHMOCTH R’ OT BBEJEHHOrO B CME€Ch KO-
JudecTBa A06aBKH.

5.3.5.3. 3a onTuMaJpHOe cofepxKaHue A006aBKH [y NPUHUMAIOT 10
rpaguky TO ee cojep:kaHue, IPH KOTOPOM HE HApYIIdeTcd 3HayeHHe
R’, ycranoBaeHHoe nas 6eToHa 6e3 n00aBKH.

5.3.5.4. Eciu BBenenne n06aBKH, HaOpHMEp MJIaCTHQHIHUPYOUWEH,
MPUBOJAHUT 'K CHHIKEHHIO BOXOLEMEHTHOTO OTHOLIEeHHSA, obecneynBas NpH
9TOM Ty € IJaCTHYHOCTb CMECH, TO NPH 3TOM OHNpeAeaslioT aKTHB-
HOCTb leMeHTa B GeToHe ¢ pa3JIHUHBIMH JO3MPOBKaMH Ro6aBKH, HO
NpH M3MEHEHHBIX 3HAYEHHSIX BOAOHEMEHTHOro  oThHoweHus. Crtposdr
rpa¢ux coraacto n. 5.3.5.2.

5.3.5.5. 3a ontumanbHOe cojep:kanne J00aBKH HNPHHHUMAOT TO,
IIPH KOTOPOM BBIIOJIHSIETCS YCJIOBHE

Ruﬁn Rus

4,3 = 1.3 37 (26)

(W) 1,2CK 0,5CK,

H+ AV, I+—2y,
3[ech paBasi 4YacTb PaBEHCTBA SIBJASIETCS YACJILHOH MPOYHOCTbIO 6eTO-
Ha Ha HeMeHTe Ge3 go6aBkH, a Rys;, H (W/C); — COOTBETCTBEHHO

AKTHUBHOCTh LIEMCHTA U BOJOLUCEMCHTHOE OTHOUIEHHE B 6eToHE ¢ OIMNTH-
MaJbHbIM COAEpKaHUEeM A06aBKH.

5.4. OnpepenenMe XaPaKTCPMCTMK PEeXMMa TBEPAEHMA LEMEeHTHbIX MaTepuanos

5.4.1. Onpeaenenne ONTHMAJBHOH NPOAOJKHTENBHOCTH Tn; TPEld-
BApUTEJNbHOM BBIAEPKKH IEMEHTHOTO MaTepHana Hepel TelJIOBJaXK-
HOCTHOH o6paGoTkoii (TBO).
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5.4.1.1. HU3rotaBauBaloT JONOJHHTEJIBHO ABa 06pasna-Kyba («BocCh-
MepKu») u3 3ameca ajs 6aszoBoro GeroHa (6eToHa ¢ MPOYHOCTHIO CO-
raacHo 1. 5.2.1.4), KoTopble OJHOBPEMEHHO C 06paslaMH, H3TOTOBJEH-
HEIMH 110 1. 5.2.1.2, nogBepraioT npuHATOH BhlAepxkke U pexumy TBO.

54.1.2. Ilpy RmOCTHXKEHHH Ha CTaAHH TNOABbEMa TeMIEepaTypH
70°C o6a o6pa3ua H3BNEKAlOT U3 KaMephl TBEpPJEeHHS H HCINBITHBAIOT
AJIST OTpefiesieHnst IPOYHOCTH Ry, . Tlpu 3Toii Temneparype duxcupy-
10T CooTBeTCTByWIIee 3Hayenne AV, Eciiu HCOBITHBAIOT 06pasibl-Ky-
6bl, T0 Ry, ONMpefessoT no Gopmyse

Rpo=0,22R2% | (27)

Tie R, — npejes npouHocTH GETOHA HA OJHOOCHOE CXKaTHe IIPH TeM-
neparype 70°C, MIla.

5.4.1.3. Ilo maunpiM 06 Ry, , AV, u cocraBe GeToHa Jixo60ro Apy-
roro cocraBa Ha NPHHATBIX KOMIOHEHTaX OIPEAeJNSIOT KOHTPaKIIHOH-
HBIft 06beM AV, JOCTHIKEHHMe KOTOPOro  obGecneddBaeT HayaJbHYIO
[POYHOCTh GETOHHOM CMEeCH, AOCTAaTOYHYIO /S NPEeXOTBPalIleHus ee Je-
CTPYKIHY B HayaJje CTaJuH NojbeMa TeMnepaTyphl:

' WitV
AV, = Vi=BWi _ AVor—e;
{ 2 Wy+V, +
2R [!] []
0T C,
i W4V, |
s AVg——— ) AV
+ (VH:F‘VI) " ° WC—({V PiVH-p% 21&’::” Vit BWi ) |, (28)
Rpo OTo 0

rne Wy, V;, C; Wo, Vo, Co — nmapamerpsl coctaBa GeToHa, yKa3aH-
Hble B 1. 5.2.1.5; f — K03hdHIHEHT TeMIePATYPHOrO paclIHPeHus: 06b-
€Ma BOJH; P, p; — JAaBJEHHE COOTBETCTBEHHO aTMOc(hepHoe (B Ten-
JIOBOH KaMmepe) W NMapOBO3AYIIHON cpeinl B MOpax cJoeB 6eTOHHOH cMe-
CH, I'paHHYallHX ¢ Harpepatwomei cperoit, MIla.

3HayeHHe p; OMNPEANAIOT NPeABAaPUTENBLHO 1O HopMmye

—p. Tt o1,
b —pO'T—o"FPz(Ti Y—PoT, ﬁj ) (29)
TIe pip — YCPeNHEHHOe AaBJeHHe BO3AyXa B MOpaXx GETOHHOH CMeCH

npH HauaJbHOM TeéMmepaType (TemnepaType BblAepXkkH To=273+
-+ B K), MIla (3nauenne gaBiieHHs pjp NpH TeMnepatype fo=20°C
B 3aBHCHMOCTH OT CTENEHH yWJIOTHeHHs GETOHHOM cMeCH NPHBEJIEHO B
Taba. | npunoxenus 4); po(T; ) — paBjeHHe BOASHOTO napa B IOpPax
6eronnon cMecn, MIla (B 3aBUCHMOCTH OT TeMIepaTyphl NPUBELEHO B
Taba. 2 npusoxkenus 4); T; — temnepatypa (B K), HarpeBaiolueil cpe-
Il y oBepxHocTH GeToHa BHayane TBO (T: =273+¢; ); 3nauenus
T; peKoMeHAyIOTCA npHHHMaTh, paBHBIM 303; 308 u 313 K cootBetct-
BEHHO 1JIA SIMHBIX KaMep, TOHHEJbHBIX, KOHBeflepOB H KaCCeTHHIX yc-
TAHOBOK; oy~ —/aBJEHHE, HCIHITEIBAEMOE BO3YXOM B Mopax Geros-
HOHM cMecH OT NOBEPXHOCTHOrO HaTsiKeHHs BOAb, MIla (onpenensiior
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no 1a6/. 1 npuioxKenus 4); og, Or, ~— NOBEPXHOCTHOE HATHKEHHE BO-
st (B JIx/om?) mpm teMmepaType coorBercTBeHHO To m T; (mpHHH-
MaloT 1o Tadu. 2 npusioxenus 4).

5.4.1.4. Usmepsitor xonTpaxuuio AVs: GeroHa 6a3oBoro cocrasa npy
NPHHATOM TeMIlepaType BHIAEDXKKH U 34 ONTHMAJbHYIO NPOROJIKHTED-
HOCTb BBHIAEPXKKH OETOHHOH cMecH {-r0 COCTaBa NMPHHMMAIOT BpeMs, K
KOTOPOMY BBIIOJIHSETCH PAaBEHCTBO

AV;.C
o= SHLES (30)
i
rae Cg, C; — comepxkanue (mo macce) IEMEHTa B eAMHHIE o0beMa

6eToHa COOTBETCTBEHHO 6a30BOrO H {-r0 COCTABOB.

5.4.2. OmnpejneneHye ONTHMAJAbHOH CKOPOCTH MO/ 'béMa TeMIepary-
pPbl NPH TEMVIOBJIAXCHOCTHOH o06paboTke (mocTpoeHHe rpaduka ONTH-
MaJIBHOTO TNOJbeMa TeMIepaTypHl).

5.4.2.1. aMepsioT u cTpodAT rpaduky KAHETHKH KOHTpaxiuuu 6a3o-
BOro Martephana npu ero TBO no pexuMmy, yKazaHHoMy B m. 5.4.1.1,
¢ JAOBelleHHEM JO 3adaHHOH TeMIIepaTyphl H30TEPMHH M JIDH TBEp-
JNEeHHH B HOPMAJILHBIX YCJIOBHAX B TeueHHe 6 4.

5.4.2.2. OnpezeasitoT KOHTPAKIHOHHBA 0o0beM 6a30BOro MaTepHa-
aa AVer, KO BpeMeHH T, AOCTHKEHHS 3alaHHOH TeMNepaTypbl H30-
TepMan U AVey, K TaKOMy Ke BPEMEHH T, HOPMAIBHOTO TBEpAEHHS.

5.4.2.3. Onpepeasior 1o ¢opmyne (28) KOHTpaKUHOHHBIT 06BEM
AVr, MmaTepuania, A KOTOPOTO yCTaHABJHBAIOT ONTHMANLHYIO CKO-
pOCTb MOABEMA TeMIePaTypHl.

Onpeaenenne npousBoxsaT ais T;, paBHOA TeMnepartype u30Tep-
MHH.

5.4.2.4. OnpegensioT KOHTPAKUHOHHYI0 XapakTepHCTHKY ONTHMH3HU-
pyemoro Matepuaia AVy; 10 3aBHCHMOCTH

AV,

AVM:AV&T

AVeu . (31)
{

5.4.2.5. Onpeneasior Beauudny AVy; =AVypCs/C;, tne Cs u C; —~
cofepXKanne LeMeHTa B eJUHHLEe oObeMa MaTepHada COOTBETCTBEHHO
62a30BOTO U ONTHMII3HPYEMOTO.

5.4.2.6. Haxoa4t Ha rpa¢uKke KHHeTHKH KOHTPakuui G6asoBOro Mma-
Tepyasa ee 3HayeHue, paBHoe AVy; M OTMEUaloT COOTBETCTBYIOLIEE EMY
BPEMsi HOPMAIbHOIO TBEPICHHA T, , PABHOE BPEMEHII 3ABEPUICHHA CTa-
JHH ONTHMAaJNbHOTO NMOJAbeMa TeMIepaTtypsl (Hauajga BpeMeHH H30Tep-
MHH) .

5.4.2.7. CrposiT rpaduK ONTHMAJBHOTO MNOABEMA TeMiicpaTypul Ge-
ToHa. [Jsg 3TOro cHayajsa HaXOAAT Ha H30TEPMHYECKOll 4acTH TeMmile-
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paTypHoro rpaduka TOYKY Hayajla H30TEePMHH (COOTBETCTBYET BpeMs
Tr, ), 3aTeM ee COEJMHSIOT NPSMOH C TOYKOM, 3aBepiualoueil rpaduk

TeMIepaTypsl NpeABapHTENLHOrO BHIACPKHUBaHUS (efl COOTBETCTBYET
Bpemsi T, ). Ilpn neoGxoxmmoctd no sToMy TpaguKy pacCUHTHBAIOT
ONTHMAJLHYIO CKOPOCTb U7 IOABEMA TEMNEPaTypH, T. €.:

T;—T
Ur = :;_% , (32)
Ti Hy
rae Ty — temmepatypa (no KeabBuHY) npelBapHTE]bHOTO BBIIEPKH-
BaHHS CMeCH.

[TpuMmeuwanue Ha puc. 3 mpuseaeHo nocrpoenne rpapuka ONTHMANLHOIO
noaveMa TemnepaTypu 3 IpH TeMuepatype usotepmun T =353 K. 3nxecb Kpussie [
H 2 — KHHETHKa KOHTPaKIHH 0a30Boro martepuaaa coorserctBenno npu TBO u B
HOpMaabHLiX ycaoBusix. VIM coortBercTsyior TemmepatypHbie rpadukn 17 m 2.

[
T

1€y

-
~T

Kowinpaxyuonnsid  odsem 4V, cM?
~
—7-

5.4.3. OnpencsicHre BPCMEHH T; TBepJEHHS MaTepHana, K KOTOPO-
MY JIOMKHA ObITb JOCTHTHYTa Tpebyemas NMPOYHOCTb BeToHa.

5.4.3.1. Tlpomo/mKHUTeIbHOCTb TBEPAEHHS IIPH TelloBoil o6GpaboTke
MarepHaJa ONpelessioT Mo IrpaduKky KHHETHKH KOHTPaKUHH, OTCYUHTHI-
Basl Ha HeEM TO BpeMs, K KOTOPOMY KOHTPaKIHOHHHI o6beM AV; no-
CTHraeT 3HayeHHs,, OTBEUAIOIero 3afaHHOH MPOYHOCTH, T. €. NPH

av, (Re )

R, (Wit-V)
o] (R ) Jrwa,

3necs AV;, kak u B n. 5.3.1.1, cootBeTcTBYeT pacxoiy Bsxyuiero Co.

AV; = . (33)
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5.4.3.2. TIpononKHTENLHOCTL TBEPJEHHS MaTepHasta B HOpPMalb-
HBIX YCJIOBUSX ONpPEAESIOT [0 3aBHCUMOCTH

1

Ty =v0(—AA—“;f)T s (34)

WJH NPH 3KCNIPECCHOM onpejeneHud AV

L
T, :'—:(‘Cl—,-AT)-(ﬁi‘//L; ) . (35)

rie AV; — XOHTpPaxkHuOHHBHIH oOBEM, OTBeYawOIHH Hanepejy 3ajaH-
HOH IPOYHOCTH — cM. popmyay (21).

5.4.4. OnpeaesieHde ONTHMAJbHON TPOJOMKUTENIBHOCTH Tjonr H30-
TePMUYECKOH CTaAuH TemI0BOH 06paboTKH MaTepHaJa.

5.4.4.1. Ilpu 3afaHHBIX 3HAYEHUSIX JJIMTEJBHOCTH NpeBapHTebHO-
ro BHIAEDXKHUBAHIS, CKOPOCTH MOABEMA TeMIIepaTypbl H TeMIepaTyphl
H30TepMHHK H3MEPSAIOT KIHETHKY KOHTDAKilMH MaTepuaja B COOTBETCT-
BHH C M. 4.2.

3a oNTHMAJbHYIO MPOAOKUTEIBHOCTh H30TEPMHYECKOH CTa N NpH-
HHMAIOT TO BpeMs, OTCYHTBbIBa€MOC C €€ HadaJjid, K KOTOpOMY OTHOCH~
TEJIbHBI PHPOCT KOHTPAKUHOHHOTO ofbeMa AV; Han pa3HOCTH MAaB-
Aeuufi Ap; 3a 1 4 He npesniaet 3 9%, YTO FKBIBAJEHTHO OTHOCHTEJb-
HOMY IIPUPOCTY NPOYHOCTH MAaTepHajia Ha OJHOOCHOE CKaTHe 3a 3TO
Bpevs He Gosee b9 (mplpoCTy, COH3BMEPHMOMY C NMOIPEMIHOCTbIO HC-
neITanui 6eToHa Ha XOpolleM ypoBHe TouHocTi). Ilpu 3roM npunnMa-
IOT BO BHHMAaHHE COOTBETCTBHE Tiony PHTMY TEXHOJOTHYECKOTrO TPO-
necca.

5.4.5. Onpeaesenne onTMaJbHON TeMREPATYPbl H30TEPMHH MaTe-
pHaJjia IpH ero TemioBoi o6paboTke.

5.4.5.1. OcyuiecTBASIOT TPH ONBITA TO ONPEAESCHHIO KIIHETHKH KOHT-
pakLH¥ MaTepHaJ/a OJHOTO cocTaBa NpPH TeMneparype uzorepMmun 70,
80 u 95°C, xoTOpbLle 3aBepUIAIOT (IIPUCTYIAIOT K OXJaXKAEHHIO) K MO-
MEHTY JOCTHKEHHS Tuonr HJIH KO BpeMedll 1 HAYAJKA OXJaKAEHHsI, Oll-
peesisieMOro pUTMOM TeXHOJOTHUECKOr0 Mpolecca H3rOTOBJEHHS MPO-
AYKLIH, a HE ONTHMAaJAbHBIM HCIOJAb30BaHIEM BsSXKYIIHX CBOMACTB Ie-
MEHTa MpH TemJoBo# oGpaboTke.

5.4.5.2. 32 ONTHMAaNbHYIO TEMNEPATYPY fuonr, KOTAA OXJIAXKIEHHE
HAUHHAIOT ¢ MOMEHTA Tgonr , NPHHEMAIOT TY, IPH KOTOPOH B MOMEHT
{*u+2%uon+s) ti

2AV;
MPONOAKHTEIBHOCT TOABEMA TEMIEpaTypsl X0 H30TEPMHUECKOTO
ypOBHS (B vacax), {, — TeMuepaTtypa H30TEPMIIL.

5.4.5.3. 3a onTEUMaJbHYIO TEMNePaTypy fuonr , KOIMa OXJaXKACHHE
HAaUHHAIOT C MOMEHTA T, , IPUHUMAIOT TY, NPH KOTOPOH B MOMEHT Tg
KOHTDaKIMOHHBIH 06beM AV; [ocTHraer Ham6GoJbuiero 3HayeHHd.

Tyonr OTHOIICHHE SBJASIETCS HaUMeHbUIHM. 3Iech Ty —
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IIpumeuanue B obonx caysaax (n. 5452 u n. 54.5.3) npuHaMaioT BO
BHHMaHHE HaJIHYHE 3HEPreTHYECKHX BOIMOXKHOCTeH obecnedeHHsl  YCTaHOBJIEHHOTO
3HaYeHHs fuyonr . EC/AM TaKHe BO3MOXHOCTH OTPaHMYeHH, TO NPHHHMAIOT BO BHR-
MaHHe COOTBETCTBYIOWLYI0 WM Oamxaiiiyio fx ( JJf STOro MOXKHO BOCHONb30BAThCA
W mpocTeiiuleli WHTEPNOJANMed KOHTPAKLUHWH MO TEMIepaType H30TEPMHH K MOMEHTAM
5 HIH Tyont )

5.4.6. OnpefesieHre ONTHMAJNbHOR CKOPOCTH Uz TOABEMa TeMIepa-
TypHl [0 H30TEPMHYECKOH CTa[MM TEIUIOBOK OGpaloTKH MaTepuaJa.
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[IPHIO)KEHHE 1

BcnoMoraTeibhbie TAGayiibl 3HAYMEHNA BeJNYMH, MCAOJb3YEMbIX NPHU onpejpeseHnn
KORTPAKUMOHHOTO 06bema

Tabauuna |
3uauennus aorapudimos uucaa NV

N lg N N ig N N g N

1,20 0,08 2,15 0,33 3,70 0,57
1,25 0,10 2,20 0,34 3,80 0,58
1,30 0,11 2,25 0,35 3,90 0,59
1,35 0,13 2,30 0,36 4,00 0,60
1,40 0,15 2,35 0,37 4,20 0,62
1,45 0,16 2,40 0,38 4,40 0,64
1,50 0,.8 2,45 0,39 4,60 0,66
155 0,19 2,50 0,40 4,80 0,68
1,60 0,20 2,60 0,42 5,00 0,67
1,65 0,22 2,76 0,43 5,20 0,72
1,70 0,23 2,80 0,44 5,40 0,73
1,75 0,24 2,90 0,46 5,60 0,75
1,80 0,25 3,00 0,48 5,80 0,76
1,85 0,27 3,10 0,49 6,00 0,78
1,90 0,28 3,20 0,51 6,30 0,80
1,95 0,29 3,30 0,52 6,60 0,82
2,00 0,30 3,40 0,53 6,90 0,84
2,08 0,31 3,50 0,54 7,00 0,85
2,10 0,32 3,60 0,56 7,30 0,86



TaGauia 2

3Hauenusa uucea N, BO3ReJeHHBIX B CTENEHh /11

m=0,18 m=0,19|m=0,20

m==0,17

11

10

m=0,16

m=0,14

0,12

m

=0,11

Hi=

m==0,15

m={13

0,1t<m<0,20
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8¢

ITpodoascenue
N m=0,11 m==0,12 m=0,13 m=0,14 m=0,15 m=0,16 m=0,17 m=0,18 m=0,19 |m=0,20
1 2 3 4 5 6 T 8 9 10 1
58 1,56 1,63 1,70 1,77 1,84 1,91 1,99 208 | 2,16 | 2,25
70 1,60 1,66 1,74 1,81 1,89 1,97 2,06 2,15 2,24 { 2,34
83 1,63 1,70 1,78 1,86 1,94 2,03 2,12 2,22 2,32 12,42
100 1,66 1,74 1,82 1,91 2,00 2,09 2.19 2,29 2,40 | 2,51
120 1,69 1,78 1,86 1,95 2,05 2,15 2,26 2,37 2,48 1 2,61
140 1,72 1,81 1,90 2,00 2,10 2,20 2,32 2,43 2,56 | 2,69
170 1,76 1,85 1,95 2,05 2,16 2,27 2,39 2,52 2,656 12,79
200 1,79 1,89 1,99 2,10 2,21 2,33 2,46 2,60 2,74 ) 2,89
240 1,83 1,93 2,04 2,15 2,28 2,40 2,54 2,68 2.84 | 2,99
290 1,87 1,97 2.09 2,21 2,34 2,48 2,62 2,77 2,941 3,11
350 1,90 2,02 2,14 2,27 2,41 2,55 2,71 2,87 3,04 | 3,23
410 1,94 2,06 2,19 2,32 2,47 2,62 2,78 2,95 3,14 ) 3,33
500 1,98 2,01 2,24 2,39 2,54 2,70 2,88 3,06 3,26 | 3,47
590 2,02 2,15 2,29 2,44 2,60 2,78 3,00 3,15 3,36 ) 3,58
700 2,06 2,19 2,34 2,50 2,67 2,85 3,05 3,25 3,47 | 3,71
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N m=0,21 m=0,22 m=0,23 =024 m=0,25 =026 m=0,27 m=0,28 m=0,28( m=0,3

1 2 3 4 5 6 7 8 9 10 11
0,2<m<«0,3

] 1 ] ] 1 1 1 1 1 1 1
1,1 1,02 1,02 1,02 [,02 1,02 1,02 1,03 1,03 1,03 1,03
1,2 1,04 1,04 1,04 1,04 1,05 1,05 1,05 1,05 1,05 | 1,06
1,3 1,06 1,06 1,06 1,06 1,07 1,07 1,07 1,08 1,08 | 1,08
1,4 1,07 1,08 1,08 1,08 1,08 1,09 1,09 1,10 1,10 ( 1,11
1,5 1,09 1,09 1,09 1,10 1,11 1,11 1,11 1,12 1,12 1 1,13
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ITpodosrxenue

3HayeHue _L 1 1 1 —_— —_— I 1 L
yucaa N 0,11 0,12 0,13 0,14 0,15 16 A7 3,18 0,19 10,20
1 p 3 4 5 6 7 8 9 10 11
1,13 3,06 2,79 2,58 2,41 2,27 2,.6 2,06 1,97 {,91 (1,84
1,14 3,30 2,98 2,75 2,55 2,40 2,27 2,16 2,07 2,00 1,93
1,15 3,567 3,20 2,93 2,72 2,04 2,39 2,28 2,18 2,10 12,01
1,16 3,86 3,44 3,14 2,89 2,69 2,53 2,39 2,28 2,20 (2,10
1,17 4,18 3,72 3,35 3,07 2,84 2,67 2,52 2,39 2,30 12,19
1,18 4,52 3,96 3,58 3,27 3,01 2,82 2,65 2,51 2,40 12,29
1,19 4,86 4,25 3,81 3,47 3,19 2,96 2,78 2,63 2,51 12,39
[,20 5,25 4 56 4,07 3,68 3,37 3,13 2,92 2,76 2,63 (2,49
1,21 5,69 4,90 4,35 3,91 3,57 3,29 3,07 2,89 2,75 12,59
1,22 6,26 5,25 462 4,15 3,77 3,47 3,22 3,02 2,87 12,70
1,23 6,58 5,62 4,93 4,40 3,98 3,65 3,38 3,16 3,00 [2,82
1,24 6,58 6,00 5,25 4,68 4,20 3,84 3,55 3,31 3,13 2,93
1,25 7,62 6,42 5,07 4,93 4,43 4,03 3,71 3,46 3,26 13,05
1.26 8,22 6,88 5,94 5,23 4,68 4,95 3,90 3,61 3,40 [3,18
1.27 8,79 7,16 6,31 5,53 4,81 4,46 4,07 3,78 3,55 |3.30
1,28 9,44 7,81 6,68 5,84 5,18 4,67 4,27 3,95 3,70 13,44
1,29 10,2 8,32 7.11 6,17 5,46 4,92 4,47 4,12 3,86 (3,57
1,30 10,9 8,90 7,53 6,52 5,57 5,15 4,68 4,30 4,02 (3,71
131 11,7 9,47 7,99 6,88 6,05 5,40 4,88 4,49 4,18 [3,86
132 12,5 10,1 8,46 7,28 6,37 5,66 5,12 4,68 4,36 (4,01
1,33 13,4 10,8 9,00 7,69 6,68 5,94 5,35 4,88 4,53 4,16
1,34 14.4 11,4 9,51 8,09 7,04 6,22 5,59 5,10 4,72 14,32
1,35 15,3 12,2 10,1 8,59 7,38 6,51 5,82 5,30 4,91 14,48
1,36 16,4 13,0 10,7 9,00 7,76 6,82 6,09 5,53 5,10 |4,65
1,37 17,5 13,8 11,3 9,50 8,13 7,14 6,36 5,76 5,30 {4,83
1,38 18,8 14,6 11,9 10,0 8,56 7,48 6,65 6,00 5,51 15,00
1,39 20,0 15,5 12,6 10,5 8,97 7,82 6,92 6,24 5,73 15,19
1,40 21,4 16,5 13,3 11,1 9,40 8,19 7,21 6,49 5,95 [5,38
1,41 22,8 17,6 14,1 11,6 9,88 8,56 7,95 6,76 6,18 15,57
1,42 24 2 18,6 14,8 12,2 10,4 8,95 7,87 7,03 6,41 15,77
1,43 25,8 19,7 15,7 12,9 10,9 9,35 8,20 7,31 6,66 |5,98
1,44 27,5 20,9 16,5 13,5 11,4 9,77 8,04 7,59 6,91 16,19




e ITpodoascenue
SHayeHHe 1 L 1 _1_ 1 A L L L 1L
ypcna N 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19 | 0,20

1 2 3 4 B 6 7 8 9 10 1}
1,45 29,3 22,1 17,4 14,2 11,9 10,2 8,90 7,90 |7,17] 6,41
1,46 31,2 23,4 18,4 14,9 12,5 10,6 9,26 8,20 | 7,43]| 6.63
1,47 33,2 24,8 19,4 15.7 13,0 11,1 9.64 852 |7,71] 6,86
1,48 35,3 26,2 20,4 16,4 13,6 11,6 10,0 884 | 7,99 7.10
1,49 37,5 27.7 21,5 17,3 14,3 12,1 10,4 9,18 | 8,28] 7.34
{50 39,8 29,3 22,6 181 14,9 12,6 10,9 9,53 | 8,58| 7 59
1,51 42,4 31,0 92,8 19,0 15,6 13,1 11,3 9,89 | 8,88! 7,85
1.52 45,0 32,8 250 19,9 16,3 13,7 11,7 10,3 9,20/ 8,11
1,53 47.8 34,6 26,3 20,9 17,0 14,3 12,2 10,6 9,52 8,38
1,54 50,7 36,5 27,7 21,8 17,8 14,9 2,7 1,0 9,85( 8 66
1,55 53,7 38,6 29,1 92,9 18,6 15,5 13,2 11,4 10,2 | 8.95
1.56 57,0 40,7 30,6 24,0 19,4 16,1 13,7 11,9 (10,6 | 9,24
1,57 60,4 429 2,1 25,1 20,2 16,8 14,2 12,3 10,9 | 9 54
1,58 64,0 45.2 35.7 26,2 21,1 17,4 14,7 12,7 11,3 | 9.85
1.59 67,7 47.7 35,4 27.5 22,0 18,1 15,3 13,2 11,7 12
1.60 71,7 50.2 37,2 98.7 23,0 18.9 15,9 136 12,1 |10'F
{61 75,9 52,9 39,0 30,0 23,9 19,6 16,5 14,1 12,5 110,8
1,62 80,3 55.7 40,9 31,4 24,9 20,4 17,1 146 112,99 1112
1,63 84,9 58,6 429 32,8 26,0 21,2 17,7 15,1 13,3 111,5
[ 64 89,8 61,7 45.0 34,2 27,1 92,0 18,4 157 |13,8 |11,9
1,65 94,9 64,9 47,1 35,8 28,2 22,9 19,0 162 (14,2 (12,2
1,66 100,0 68.3 49,3 37.3 29,3 23,8 19,7 167 14,7 12,6
1,67 106 71,8 51,7 39,0 30,5 24.7 20,4 17,3 |15,1 13,0
1,68 112 75,4 54,0 40,7 31,8 25.6 21,2 17,9 15,6 (13,4
1 69 118 79,3 56,6 42.4 33,1 26,6 21,9 185 16,1 113,8
1,70 124 83,3 59,2 44,3 34,4 27,6 22,7 19,1 16,6 114,2
1,71 131 87,4 62,0 46,2 35,8 28,6 23,5 19,7 (17,2 (14,6
[72 138 91,8 64,8 48,1 37,2 29,7 24,3 204 (17,7 (15,1
1,73 146 96,3 67,8 50,2 38,6 30,7 25,1 21,7 |18,3 |15,5
174 154 101 70,9 52,3 40,1 31,9 26,0 21,7 . 18,8 ]15,9
1,75 162 106 74,0 54,4 41,7 33,0 26,9 295  |19,4 [16,4
1,76 171 111, 77:4 56,7 43,3 34,2 27,8 23,2 20,0 {16,9




€

Il podorscerué

3HaueHHe 1 ! i -1 1 1 1 _1 L R
ancaa N 011 0,12 0,13 0,14 0,15 0,16 0,17 0,18 G,19 | 0,20
1 2 3 4 5 6 7 8 9 10 1t
1,77 180 117 80,8 59,1 45,5 35,5 28,8 23,9 20,6 (17,4
1,78 189 122 84 4 61,5 46,7 36,7 29,7 24,7 21,2 17,9
1,79 199 128 88,1 64.0 48, 5 38,0 30,7 25,5 21,9 (18,4
1,80 209 134 92,0 ' 66,6 50,3 39,4 31,7 26,3 22,5 (18,9
1,81 220 140 96,0 69,3 52,2 40,8 32,8 27,1 23 2 19,4
t, '82 231 147 100 72,1 54 2 42,2 33,9 27.9 23,9 20,0
1,83 243 154 104 749 562 43,7 35,0 288 24,6 (20,5
1,84 256 161 109 77,9 58 3 45,2 36,1 29,7 25,3 21,1
l 85 268 168 114 8L,0 604 46,8 373 30,6 26,1 |21 7
| 86 281 176 118 84,2 62,6 48,4 385 31,5 26,8 122 3
1,87 296 184 123 87,4 64,9 50,0 39,7 325 1276 (22.9
1,88 31 193 129 90,8 673 51,7 41,0 33,4 28, 4 23, '5
1,89 326 201 134 943 69,7 53,4 42,3 34,4 29,2 24, )|
1,90 342 210 139 98,0 72, 9 55,2 43,6 35,4 30,0 |24,8
1,91 359 220 145 102 74,7 57,1 45,0 36,5 30,9 |25,4
1 92 377 230 151 106 77,4 59,0 46,4 37,6 31,7 {26,1
1,93 394 240 157 110 80,1 60,9 47,8 38,7 32,6 126, 8
1,94 413 250 164 114 829 62,9 49,3 39,8 33,0 27,5
1,95 433 261 170 i18 85,8 65,0 50,8 41.0 34,4 28,2
1,96 454 273 177 122 88 8 67,1 52,4 422 35,4 (28,9
1,97 475 284 184 127 91,9 69,2 54,0 434 36,4 29 7
1,98 498 297 194 132 95,0 71,5 55,6 446 37,4 30 4
1,99 521 309 199 136 98,3 73,8 57,3 459 38,4 |31 2
2,00 545 323 07 141 101,56 76,1 59,0 47,2 39,4 |40 0
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ITpodoascenue

=

"

—

r

pu—————

1

0,21 0,22 0,23 0,24 0,25 0,26 0,27 0,28 0,29 0.30
1 2 3 4 b 6 7 8 9 10 i1

1,29 3,36 3,19 3,03 2,89 2,77 2,67 2,57 248 2,41 | 2,32
1,30 3,49 3,30 3,13 2.99 2,86 2,75 2,64 2,55 2.47 | 2,38
1,31 3,62 3,42 3,24 3,08 9,94 2,83 9,72 9,62 9,54 | 2.44
1,32 3,75 3,54 3,35 3,18 3,04 2,9' 2,79 2,69 2,61 | 2,50
1,33 3,89 3,66 4,46 3,28 3,13 3,00 2,87 9,77 267 | 2,56
1,34 4,03 3,79 3,57 3,39 3,22 3,09 2,95 2,87 2,41 | 2,63
1,35 4,17 3,92 3.69 3,50 3,32 3,18 3 04 2,92 982 | 2.69
1,36 4,32 4,05 3,81 3,60 3,42 3,27 3,12 3,00 2,8) ] 2,76
1,37 4,47 4,19 3,93 3,72 3,52 3,36 3,21 3,08 2,96 | 2,83
1,38 4,63 4,33 4,06 3,83 3,63 3,46 3,29 3,16 3.0t | 282
1,39 4,00 4,47 4,19 3.95 3,73 3,55 3,38 3,24 3,11 | 2,95
l,4 4,96 4,62 4,32 4,07 3,84 3,65 3,47 3,32 3,19 | 3,04
1,41 5,13 4,77 4,46 4,19 3,95 3,75 3,57 3,41 3,27 | 3,11
1,42 5,31 4,93 4,60 4,32 4,07 3,86 3,66 3,50 3,35 | 3,18
1,43 5,49 5,09 4,74 4,44 4,18 3,96 3,76 3,59 3,43 | 3.26
[,44 5,67 5,25 4,89 4,57 4,30 4,07 3,85 3.68 3,52 | 3,33
[,45 5,86 5,42 5,03 4,71 4,42 4,18 3,95 3,77 3,60 | 3,41
1,46 6,06 5,60 5,19 4,85 454 4,29 4,06 3.86 | 3,69 | 3,49
I,47 6.26 5,77 5,34 4.99 4,67 4,41 4,16 396 | 3,78 | 3,57
[,48 6.46 5.95 5.50 5.13 4 80 4,52 4,27 405 |{3,87]3,65
1,49 6,67 6,14 5.67 597 4,93 464 4,37 415 ]3,96 | 3,73
L,5 6,89 6,33 5.83 5,42 5,06 4,67 4,48 4.25 4,05 | 3,81
[,51 7.11 6,52 6,01 5,58 5,20 4,89 4,59 4,35 4,14 | 3,90
1,52 7,34 6,72 6,18 5,73 5,34 5,01 4,71 446 | 4,243,098
1,53 7.57 6,92 6,36 5,89 5,48 5,14 4,82 4,56 4,34 14,07
[,54 7,81 7,13 6,54 6,05 5.62 5,27 4,94 467 | 4,44 ] 4,16
1,55 8,05 7,35 6,73 6,22 5,77 5,40 5,06 476 | 4,5%]4,25
1,56 8,30 7,56 6,92 6,39 5,92 5,54 518 489 | 4,64 | 4,34
1,57 8,56 7,79 7,11 6,56 6,08 5,68 5,31 5,00 4,74 | 4,43
1,58 8,82 8,01 7,31 6,74 6,23 5,82 5,43 5,12 4,85 | 4,52
1,99 9,09 8,25 7,52 6,92 6,39 5,96 5,56 5,24 4,95 | 4,62
1,6 9,37 8,49 7,73 7,10 6,55 6,11 5,69 5,35 5,06 | 4,72
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ITpodoascenue

N d A 1 R R L I 1 1 L
0,21 0,22 0,23 0,24 10,25 0,26 0,27 0,28 029 [ 0,30
I 2 3 4 5 6 7 8 9 10 il
1,93 22,9 19,9 17,5 15,5 13,9 12,6 114 10,5 9,66 | 8,76
1,94 23,4 20,4 17,9 15,9 14,2 12,8 11,6 10,7 9,84 | 8,91
1,95 24,0 20,9 18,3 16,2 14,5 13,1 11,8 10,8 10,0 { 9,06
1,96 24,6 21,4 18,7 16,5 14,8 13,3 12,1 11,0 10,2 | 9,21
1,97 25,2 21,9 19,1 16,9 15,1 13,6 12,3 11,3 10,4 | 9,37
1,98 25,8 22,4 19,5 17,3 15,4 13,9 12,5 11,5 10,6 | 9,53
1,99 26,5 22,9 19,9 17,6 15,7 14,1 12,8 11,7 10,7 | 9,69
2,00 27,1 23,4 20,4 18,0 16,0 14,4 13,0 11,9 10,91 9,85
TaG6anuma 4
3HaYeHN KOPPEKTHPOBOYHBIX Koatduumuento aas V, u m B 3asucumoctd or W/C
3uavenus W/C
0.3 | oa | 0,5 R | 0.7 | 0.8 | 0,9
Tin wementa 3HaueHHa KOPPEKTHPOBOUHBIX KO3(hdHIueHTOB nas AV u m
AV, ' m | AV, l m | AV, | m l AV, | m i AV, I n | AV, m | AV, m
AnoMuHATHBIA 0,9 |0,98 1,02 11,02 1,03]1,02[1,04]}1,03} 1,05 1,04 1,06 1,06
AmoMunaTHO-2HU- 0,92 0,97 1,021,021 1,02]1,03]1,03]1,04| 1,04 ,04 1,05 1,05
TOBBI
Anutosnit 0,9310,9 1,00 11,031 1,021,041 1,03)1,05] 1,03 1,05 1,04 1,06
Beaurosmi, HITTL] 0,95 | 0,95 1,00 | 1,03 1,00 1,06]1,02])1,05 1,03 1,06 1,03 1,07



8¢

IIPHJIO)KEHHE 2

Benomorartenbhbie TaGaMibl 3HAYCHUN BEJAUYMH, HCNOAbL3YEMBIX NPH OonpeeieHuy
XapPaKTePUCTHK CTPYKTYPOOGpPa30BAHHSA IEMEHTHBIX MATEPHAJIOB

Ta6aumwa 1

3HavYeHHss KOHCTAHT KOHTPAKHuM neMeHTos npu [ < 100 °C

K. K, Npu pasiuuubiX sHAUSHUAX T,
Tun qemeHTa K, K, L’;OA
L'=0,4 g1 vlews 2,85 2.9 3,0 3,1 3,2

AMOMUHATHHIH 0,31 0,12 2,2 — — — —_ 4.8
ANIOMHHATHO-21H- 0,28 0,11 2.6 — — _ 5,5 5,4
toBmi1, BTLY
OO6biunplit (anauro- 0,26 0,10 2,8 — — 6,1 59 —
BHI)
Besmrossrii, HITH 0,23 0,09 3,3 7,2 7,1 7,0 6,9 —
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IIPHJIOKEHHE 3

BerioMorateapHble TAGAMILI 3HAYEHHIA BEJHYHH, HMCHOJb3YEMBIX NPH OMpeAcneHHH

apouHocTH GeToHa
Tabaunpga |

3uauenud uncea N, BO3REIECHHBIX B CTENEHD 3/2

Suauenne 0 i 2 3 4 5 6 7 8 9
0,9 0,86 0,87 0,88 0,90 0,92 0,93 0,95 096 190,9710,98
0,8 0,71 0,73 0,75 0,76 0,77 0,78 0,80 0,81 0,83 0,84
0,7 0,58 0,60 0,61 0,63 0,64 0,65 0,66 068 |0,69 0,70
0,6 0,47 0,48 0,49 0,50 0,51 0,52 0,54 0,55 10,56 10,57
0,5 0,35 0,37 0,38 0,39 0,40 0,41 0,42 043 |0,4410,45
0,4 0,25 0,26 0,27 0,28 0,29 0,30 0,31 0,32 |0,3310,34
0,3 0,16 0,17 0,18 0,19 0,20 0,21 0,22 0,23 | 0,24 [ 0,24
0,2 0,09 0,10 0,10 0,11 0,12 0,13 0,13 0,14 |0,1510,16
0,1 0,03 0,04 0,04 0,05 0,05 0,06 0,06 0,07 |0,0810,08
1,0 1,00 1,01 1,03 1,05 1,06 1,08 1,09 1,11 | 1,120 1,14
1,1 1,15 1,17 1,19 1,20 1,22 1,23 1,25 107 |1,28]1,30
1,2 1,31 1,33 1,35 1,36 1,38 1,40 1,41 143 | 1,45 | 1,47
1,3 1,48 1,50 1,52 1,53 1,55 1,57 1,59 160 | 1,62 1,64
1,4 1,66 1,67 1,69 1,71 1,73 1,75 1,77 1,78 [ 1,80} 1,82
[,5 1,84 1,86 1,87 1,89 1,91 1,93 1,95 1,97 | 1,99 [ 2,01
1,6 2,02 2,04 2,06 2,08 2,10 2,12 2,14 2.'6 | 2,18 | 2,20
1,7 2,92 2,24 2,26 2,28 2,30 231 2,34 236 {2,38(2,40
1,8 2,42 2,43 2.4 2,48 2,50 2,52 2,54 2,56 | 2,58 | 2,60
1,9 2,62 2,64 2,66 2,68 2,70 2,72 2,74 277 | 2,79 | 2,81
2.0 2.83 2,85 2,87 2,89 2,91 2,93 2,96 2,98 | 3,00 3,00
2,1 3,04 3.06 3,09 3,11 3,13 3,15 3,16 320 3,221 3,24
2.2 3,26 3,28 3,31 3,33 3,35 3,37 3,40 342 | 3,44 3,47
2,3 3,49 3,51 3,53 3,58 3,58 3,60 3,62 3,65 | 3,67 (3,70
2.4 3,72 3,74 3,76 3,79 3,32 3,83 3,86 3,88 13,91 3,92
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ITpodoancenue

3HaueHue
Yucaa N

2,5 3,95 3,98 4,00 4,02 4,04 4,10 4,12 4,14 | 4,17
2,6 4,19 4,92 4,24 4,26 4,29 4,34 4,36 4,39 | 4,41
2.7 4,41 4,47 4,49 4,51 4,54 4,59 461 4,64 | 4,66
2,8 4,69 4,71 4,74 4,76 4,79 4,84 4,86 4,89 | 4,91
2.9 4,94 4.96 4,99 5,02 505 5,09 5,12 5,15 | 5,17
3,0 5,20 5,22 5,25 5,28 5,30 5,35 5,38 5,40 | 5,43
Tabauna 2
3naueHHs ukcesa N, Bo3BeJeHHBIX B cTeneHs 2/3
Sqﬂliaclglﬂlgle 0 1 2 3 4 6 7 8 9
0,9 0,93 0,94 0,95 0,55 0,96 0,97 0,98 0,99 | 0,99
0,8 0,86 0,87 0,88 0,83 0,89 0,90 0.91 0,92 | 0,92
0,7 0.78 0,80 0,80 0,81 0,82 0,83 0,84 0,85 | 0,85
0,6 0,71 0,72 0,73 0,73 0,74 0,76 0,77 0,77 | 0,78
0,5 0,63 0,64 0,65 0,66 0,66 0,67 0,68 0,69 | 0,70
0,4 0,54 0,55 0,57 0,58 0,58 0,60 0,61 0,62 1 0,62
0,3 0,45 0,46 0,47 0,48 0,49 0,51 0,52 0,53 | 0,53
0,2 0,34 0,35 0,36 0,38 0,39 0,41 0,42 0,43 | 0,44
0,1 0,22 0,23 0,24 0,26 0,27 0,30 0,31 0,32 | 0,33
1,0 1,00 1,01 1,01 1,02 1,03 1,04 1,05 1,05 | 1,06
1,1 1,07 1,07 1,08 1,09 1,09 1,10 1,11 1,12 ] 1,12
1,2 1,13 1,14 1,15 1,15 1,15 1,17 1,17 1,18 1,19
1,3 1,19 1,20 1,20 1,21 1,22 1,23 1,23 1,24 | 1,25
1,4 1,25 1,26 1,25 1,27 1,28 1,29 1,29 1,30 | 1,30
1,5 1,31 1,32 1,32 1,33 1,33 1,34 1,35 1,35 | 1,36
1,6 1,37 1,37 1,33 1,39 1,39 1,40 1,41 1,41 | 1,42
1,7 1,42 1,43 1,44 1,44 1,44 1,45 1,46 1,46 | 1,47
1.8 48 1,49 1,49 1,50 1,50 1,51 1,52 1,52 | 1,53
1,9 53 1,54 1,55 1,55 1,56 1,57 1,57 1,58 | 1,58
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Bcnomorarensnbie Tabauupl 3HaueHHi BECJHYHH, HCNOJIb3yEMbBIX nipH ONPEACACHHH
XAPAKTEPUCTHK PEXKHMA TBEPACHHA LEMEHTHBIX MATEpPHAJOB

Cpeanne sHauenus pp ¥ Pg, B 33BHCHMOCTH OT KoahduumenTa YIIOTHEHHS
0eTOHHONH cMecH

TIPHJIOKEHHE 4

Ta6anma 1

Koappuunest
YIJIOTHEHHUS
OeTOHHOH CMeCH

Ky

0,99 0,98 0,97 0,96 0,95 0,94 0,93

0,92

0,91

0,9

CpenHue 3HAYEHHS!
pio, MIla

0,25 0,24 0,22 0,20 0,20 0,18 0,17

0,16

0,15

0,15

Cpennue 3Bauepus
Pg,» MIla

0,15 0,14 0,12 0,10 0,10 0,08 0,07

0,06

0,05

0,05
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3aBHCHMOCTh NMOBEPXHOCTHOIO HATAMEHMS BOAHLL U jJaBjeHus eé

OT TemMnepaTypnl

HaChIieHHBIX

napos

Ta6auma 2

Temnepatypa,
°C

20

40

50

60

70

80

90 100

IToBepxHoCTHOE
HATAKeHHe
or,
I x/cm2
(o7 X10-9)

7,4

7,3

7,1

7,0

6,8

6,6

6,4

€,3

6,1 |5,9

JlaBnenue
HACHILIEHHBIX
NapoB BOAHI
p2 (T i), Mlla
(p2X10-)

1,2

2,4

4,2

7,4

12,4

20

31,4

47.5

70 100




IIPHJIOKEHHE &
Cnpasounoe

Tipumep onpepenenns COCTaBa H XaPaAKTEPHCTHK
pexunma Tenaopoil 06paboTku GeroHa

HcxoOusle Oaunbie; UeMEHT BHOBb TOCTYNUBINHA  (aJHTOBHH, Yy =3,1 rfcm?),
3aN0JIHUTENY: Ie6eHb PPaHHTOBHY, IecOK KBapueBnl¥ (BojonorJjomenne mebus 1 %,
necka 0,5 %), MakcHMaJpHO BO3MOXHAf YCTORYHBAs TeMIepaTypa NPH TeIIOBJaxK-
goctHOM o6pabGorke (TBO) 80°C; mogsmkHOCTe GeTOHHON cMecH ofecneudBaer cTe-
neHp ymiaotHeR#sa Ky =0,98; B npousBoZicTBe MMEIOT [Be I'PYINbl TENJOBHX KaMep

¢ PasjMYHBIMH IHKJaMH DpaboTH (miuTenbHOCTh pexXkmma TBO mnepmofi rpynnd ne
MoxeT npepumath 20 4, a BTopolt — 10 u); saGopaTopHsl pacnoJaraer ABYyMs KOHT-
paktomerpaMu KJI-02 ¢ moAroToBJEHHHIMH MOAEJMbHHMH CMeCAMH H OGbeMaMu
Bo3nyxa B cocyaax 100 cm3,

Tpebyerca:

1. YcraHOBUTb ONTHMAJBHYIO TIPORXOMKHTENBHOCTh TemIoBOH 06paboTKH OeToHa
AN TepBOf TPymNbl KaMep HPH CKODOCTAX NMOAbeMAa H  CHHXKEHHA TeMiepaTyph
20°C/u.

2. OGecnevntb NPOYHOCTH GETOHa HA OJHOOCHOE CXKaTHe MoCJe TelIoBOH obpa-
forku (HesaBucuMO OT ee AJaurenshoctH) 20 u 30 MIla, a x cpoxy 28 cyrox 30 u
40 MITa.

3. YcraHOBHTH BO3MOXKHOCTH OfecneieHHs TpefyeMbIXx 3HaueHHH NPOYHOCTH Oe-
TOHA JBYMs COCTaBaMH.

Onpedeaenue.

1. ITpuroraBauBaioT 3aMec GeronHo# cMecu o6bemom 4 a1 npu W/C=0,4 u pac-
xoze Ha 1 g uementa 400 r. opmytorT ABa o6pasna xyb6a paamepom 100X 100X 100 mm
4 YIWIOTHNIOT OETOHHYIO CMeChb B JBYX CTaKaHax KOHTpakToMeTpoB. OO6pasus (B
JabopaTopHOil KaMepe) W CMeCh B 3arepPMETH3UPOBAHHHIX CTakaHax (B KOHTPAKTO-
MeTpax) BHAEPXKHUBAIOT OJHOBPEMEHHO B Teuenne 2 u, mpu Temnepatype 20 °C.

2. OcylecTBASIOT OJHOBPEMEHHO HAYAJO TENJIOBOrO pexuMa B OODOHX KOHTpPaK-
TOMeTpax M kamepe., TemllepaTypy NOBHIIAOT co cKopocthio 20°C/u B TeueHHe 3 u.
B OHOM H3 KOHTPAKTOMETPOB H KaMmepe OCYIIeCTBJSIOT HeonTHMaJbHBHI 1{-uacoBoft
pexum TBO (A/1HTeNbHOCTL H30TEPMHH COCTaBJsieT 4 4, OXJaXJeHHf 3 4); BO BTO-
POM KOHTPaKTOMETPE H3OTEPMHIO NMPOXONKAIOT KO HACTYIJIEHHS Topr (CM. I. 5.4.2i1),
nocJie Yero OCYIIeCTBASIOT OXJaX[eHHe TaKxke B TeueHHe 3 u.

Tlocnte 3aBepuieHHs NepPBOTO (HEONTHMaJbHOTO) pPeXHMa HCILITHBAIOT 006a 06-
pasua-ky6a Ha cxkarHe (ONPeAeasior Ry), PETHCTPHPYIOT COOTBETCTBYIOIIEe 3HauCHHE
Apo u Ap;; Ha MepPBOM KOHTPAKTOMETpe NPOMOJNKAIOT H3MEPATb KHHETHKY KOHTPaK-
UMH B HOPMAJbHHX YCJIOBHAX eme B Teuenue 10 u u  perucrpupyrotr Ap:, Ap,,

Ap;, Apy (oM. m 52.15).
K MowmeHTy 3aBepuleHHs] BTOPOro pexmumMa (K KOHLY OXJIaXKJEHHs]) DErHCTPHPYIOT

APom-
Ho.nyqa}or CACAYVIOIIHE PE3YABTATHI:

Ry=22,0 MIla, Apo== Ap;=54 cM, Ap>=57 cm, Ap, =0,5 cm,
Ap'2 =04cM; T=134 1e=21 9, Tonr=7 9, APorc =061 cm.
3. Ompegensnor m, Av, AV, AVgs 1 AV, (em. nm. 5.1.1.5—5.1.1.7)

4
M== _S-—Z-——E—i=0,12;
0,47 0,5
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1
ol )
At= ————=3 ¢yT;

57 0,12
(35 )
61-100
AVonr= ~ggo—p1
54.100
AVi="980—5%

2843
AV,&——S 8 13 -—-7,6 CMB.
93+3

Tak xak sHauendss AV, AVogr u AVgs moayuenw pist o6bema 0,5 J, To Aas
pacueTHoro oGbeMa cMecd 1 s MX yBeJHUHBAIOT  BABOE, T. €. AV;=11,6 cm3;
AV onr = 13,2 CMS; AV25= 15,2 cm3,

4. OnpenedsiiOT BOAOLEMEHTHOE OTHOWEHME, ofecneunpaiomee TpeGyeMHe 3Ha-
yeHus npouynoct Gerona mocse TBO u K cpoky 28 cyT:

a) npu HeonTUMaJnHOM pexkuMe TBO; npumeHnsiotr ¢opmyny (24) Rs =20 MIla

=6,6 cm3;

=5,8 cM3

11,6
400-0,4+ 5177 1.6 .
V=g T 131 =B
W/ C=173/400=0,43;
Rs=30 MIla;
11,6
400-0,4 457737 11,6 03 cv.
(30/22)2/3 — T03,1 B e

W/C=123/400=0,31.
K cpoky 28 cyr mocae TBO npumensior dopmyay (23); Re =30 MIla;

11,6 )
15 2( 400-0 4-|————0 131 15,2 169 eut
— = cM3;
11,6(30/22)%3 0,1-3,1 '
W/C=162/400—=0,405; Rg=40 MIla;
11,6
15 2( 400-0 4+——)
W 0,1.3,1 15,2 _125 cxt-
= (40/22)2/3 - 0,1-3,1 - M=
W/C—=125/400=0,31;
6) npu ontuMajsbHoM pexume TBO.
ITocne TBO npuvensitor dopmyay (23); Re =20 Mlla;
11,6 )
. 13 2( 400-0 4—]———'—-———0 131 13,3 " .
- (20/22)2 —0,1a,1 e

W/C=199/400=0,5;
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Rs=30 MIla;

1
‘32(4°°°4+0131) 3.2 Ly .
11,6(30/22)27 0,[-3, =% M
W /C—144/400—0,36.

K cpoky 28 cyr mocae TBO, rtax xak AVy=7,6 ov® nas R =30 MIla u
Res=40 MIla sHauenus W/C IpHHHMAIOT TeMH XKe, 4TO W IO 0. 44, T. €, COOTBET~
crBerno 0,405 u 0,31.

5. Ilpn neonTHMaJabHOM pexknme TBO 3azaHuble 3HayeHMs] mpouHocTH OeTOHa
nocte TBO u K cpoky 28 cyr MoxHo obecneduts JABYyMA cocraBamu ¢ W/C =031
n 0,405. B nocneaneM cnyuae LONOJHATENbHBEE OTKJOHEHHS APOYHOCTH OT TpebyeMoi
He mpeBuicAT 3,5 %.

[Tpn ontumaasHom pexuMe TBO Tpebyemble 3HaueHHS MPOYHOCTH MOXKHO obe-
crmeynBaTh 4eToippMs cocraBaMu ¢ W/C, pasunmu 0,5 n 0,36; 0,406 u 0,31.

Okoxuareavnoe peutenue: AJs1 obecneyeHus TpeGyeMo#l NpodHocTH GeToHa mocJe
TBO npHMeHSIOT ONTHMAaJbHBIA pPEXHM y BOJolLeMeNnTHOe oTHoueHne 0,5 u (0,36, a
K CpPOKYy 28 CYT — HEONTHMAJbHBI pexHM H BOAOIEMEHTHOe OTHOIUeHHe 0,405
0,31.

6. Ilpumenenue ontumadpHoro pexkuma TBO mno3Bo/isieT 3IKOHOMHTL — HEMEHT.
Jas obecrneyeHHs HEOOGXOAMMON MOABHXKHOCTH OeToHHbIX cMecelt npu W/C =031 n
W/C =0,36 norpe6oBanocs Boas 210 cm3 u 200 cM3 na 11 1, a npu W/C=0,42 u 0,5
ToabKo 160 cM? Ha 1 5. Pacxoaw nementa Ha 1 2 cmecu ¢ yYeToMm 3Toro OYAVT cie-
IVIOLHMH:

npu W/C=0,31 C=210/0,31 =675 r/n;

apu W/C =036 C=200/0,36=612 r

SKoHOMHs LeMenTa 675—612=63 r, T. e, 9,3 %;

npu W/C=0,42 C=160/0,405 = 380 r;

npu W/C=0,5 C=160/0,5 =320 r.

OkoHoMus nementa 380—320=60r, 1. e. 15,8 %.

W
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