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JIABOPATOPHAS PABOTA Ne 6

OINNPEAEJIEHUE BJIA’JKHOCTU MATEPUAJIA BECOBBIM METO/IOM U

C MIOMOIIBIO MTIPUBOPOB HEPA3PYIITAIOIIET'O KOHTPOJIA

BBenenue

Bna)xHOCTh CTPOUTENBHOIO MaTepuaia — BEJIMYMHA, XaAPaAKTEPU3YIOLIASICA
KOJINYECTBOM BO/Ibl, HAXOASAIIMMCS B Matepuane. [Ipaktnueckn Bcerjia nmoBbIIICHHAS
BJIAYKHOCTh CTPOMMATEPHUAIIOB OTPUIATENILHO BIMSIET HA Ka4yecTBO. TakK, Hampumep,
YBEIMYEHNE BJIAKHOCTA HEKOTOPBIX BHJIOB YTCIUIMTENSI BCEr0 HA HECKOJBKO
IIPOLIEHTOB, YXYJIIAIOT WX TEIUIO3AIIMTHBIE CBOMCTBA Ha MOPSAOK. MOKpBI
NEeHOOJIOK WM 1a’Ke KUPIUY 3HAYUTEIbHO TEPAIOT CBOM MOKA3aTEeNU M0 MPOYHOCTH U
T.1. BIaXHOCT, CTpOMMATEPUATIOB W3MEPSAETCS OTHOUIEHWEM MAcChl BOJBI,
HaxOoJSIIEHCs B CTpOMMaTrepuane B NEPUOJ 3aMepa K HOPMATUBHOM MAacce CyXOro
Marepuania.

[Ipu TpaHCTIOPTUPOBAHKUH, XPAHEHUU U PUMEHEHUH MaTEPHUATIOB UMEIOT JIEJIO
HE C BOJIOTOTJIAIIEHHEM, a C UX BJIAKHOCTHIO. BraxHocTb meHsercs oT 0% (s
a0COJIFOTHO CYXHMX MaTrepuajoB) 10 3HAYEHUS TOJHOIO BOJOMOIJIONIEHUS! U 3aBUCUT
OT TOPUCTOCTH, TUIPOCKONIMYHOCTA M JIPYTUX CBOMCTB Marepuana, a TaKKe OT
OKpYXarolled Cpeapl - OTHOCUTEIBHOM BIIAKHOCTH W TEMIEPATYpbI BO3yXa,
KOHTAaKTa Marepuajga ¢ BOJAOW M T.Ja. I MHOTHX CTPOUTENBHBIX MaTrepHUajOB
BJIAYKHOCTh HOpMUpoBaHa. Hanpumep, BIaXKHOCTh MOJIOTOTO Mena - 2 %, KOMOBOTO -
12%, cTeHOBBIX MaTepHUaiIioB - 5....7, BO3AYIITHO-CYXOH apeBecuHbl 12....18 %.

[TockobKy CBOWMCTBA CyXMX M BJQXKHBIX MAaTEpUAIOB BECbMa Pa3JIMYHbI,
HEOOXOMMO YYHWTHIBaTh KaK BIAKHOCTh MaTepuiia, TaK M €ro CIOCOOHOCTh K
MOTJIONICHUIO BOABL. BO Bcex cilydasix - NMpU TPAHCHOPTUPOBAHUM, XPAHEHUH H
MIPUMEHEHUU - CTPOUTENIbHBIX MAaTEPUANIOB MPENOXPAHSIIOT OT YBIIAXKHCHHUS.

1. Onucanue pusM4ecKo BeJTHINHbI

BraxxHOCTh — 3TO MaccoBO€ KOJMYECTBO (DPU3UKO-MEXaHUUECKU U (PU3UKO-

XUMHUYECKHU CBSI3aHHOW BOJBI, COJIEpIKALICEecs] B MAaT€pUale U OTHECEHHOE K Macce

BJIA’JKHOTI'O WJIM BBICYIHICHHOTI'O MAaTCpHaJIa.



JInsi XapakTepUCTUKU COJAEpKaHUS BJIard B Marepuaiax MPUMEHSIOTCS JIBE
BEJIMYUHBI: BJIArOCOJIEPKAHWE M BIAXKHOCTb. PaHee 3TH BETWYMHBI HA3bIBAIKNCH
COOTBETCTBEHHO a0COIIOTHOI Y OTHOCHUTEIHLHOM BIIAKHOCTBIO.

[loq BmarocogepkaHueM IMOHWMACTCS OTHOIIGHWE  MacChl  BJard (ms),
COJIEpIKaIlIeHCs B Tejle, K Macce adCOJIFOTHO CYXOro Tejla mCyX.

[Tox BIaXXHOCTBIO - MIOHUMAETCSI OTHOIIICHUE MACCHI BJIark MB, COAEPKALLEHCS
B T€JIE, K MACC€ BIAKHOTO MaTeprasa mail.

Ecou macca Bonbl (m,), ynansieMoW MpU CYIIKE M3 BJIAXKHOTO Marepuaia,
OTHOCHUTCS K Macce BJIAKHOro marepuaia (M,,), TO Takas BIaXXHOCTb Ha3bIBACTCS

OTHOCHUTEITHLHOM:

Wom = = .100% (1)

m

an

Ecim macca Bonibl, yansgeMoi pu CYIIIKe U3 BIQKHOTO Marepuaja, OTHOCUTCS

K Macce CyXoro marepuana (M), TO Takas BIaKHOCTb Ha3bIBACTCS a0COJIFOTHOM:

W, = = -100% )
M
B3anMocBs3b M@Ky STUMH BIQKHOCTSIMU MOXKHO BBIPA3HUTh CJIETYIOIIMMHU
dbopmynamu:
w
W = —=—-100%

abc 100 - W, 00% (3)

W
Wy = —=—-100%(4 4
OTH 100 +W 0( ) ( )

abe

HpI/I HCIIOJIb3OBAHWH B pacucTax BCIIMYUH MACChI HCXO,Z[HOﬁ HaBeCKHU, T — My U

MacChl CyXOW HaBECKH, T — My, TO pacuyeTHbIe GOPMYIIbl IPUHUMAIOT BHI:

m, —m
OTHOCcHUTENbHAs BIKHOCTh MaTepuana: W, = ——=2-100 % (5)

m,

m, —m
AOcoIoTHas BIOKHOCTs MaTepuana: Wys, = ———=-100 % (6)

m,

BpramaTL BJIA’KHOCTb MOJKHO HC TOJIBKO B IIPOLCHTAaX, HO U B OTHOCHUTCIIbHBIX
CIHWHHIIAX.

B OIIPpCACIICHHBIX OTPACJIIX IPOMBIIUICHHOCTU JIA YKa3daHHA COACPKAHHA
BJlark B MAaTCpUaAIC MNPUMCHAIOTCA BJIAroCOACPKAHNC Wi BJIaXKXHOCTb B
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3aBUCMMOCTY OT YCTAHOBUBIIMXCS TpaauUui. boiblien 4acTbl0 B TEOPETUUECKUX
WCCJIEOBAHUAX M pacyerax COAECPKAaHUE BIIArM 33JAE€TCSl BJIArOCOJECP)KAHHUEM, a B
MIPOM3BOJICTBEHHBIX YCJOBHUSIX B 3KCHEPHUMEHTAX JIsI TOM )K€ LIEM Yalle NpuMe-
HSIOT BJIQXKHOCTb.

[lpu u3MepeHMsIX BIAKHOCTH HEOOXOAMMO YUMTHIBATH (POPMBI €€ CBS3U C
MaTepUaIOM, a TAK)KE OCOOEHHOCTH TMIPOTEPMHYECKOIO PaBHOBECHS MaTepualia C
OKPYXKaroIIe BO3AYIIIHON CPENON.

EcTecTBeHHbBIE M POMBIIIUIEHHBIE BJIAr0COAEPKAIIMEe MaTepruaIbl OTHOCATCS K
KOJUIOWJIHBIM, KaNWUISPHO-TIOPUCTBIM WM KAMWUIAPHO-TIOPUCTHIM ~ KOJUIOMIHBIM
tenaM. K KOJUTOMIHBIM TelnaM NPUHAJIEKAT 3JIACTUYHBIE T€lU, CTYJIHH, JKEJIATUHBI,
MYYHOE TECTO U T. 1. [IpuMepoM KanwuIsIpHO-TIOPUCTBIX TEN SIBJISTFOTCS KBapLIEBBII
MECOK, €J1abo O000MOKEHHBIE KepaMHYeCKHWe Marepuaiibl U T. 1. BOoJbIIMHCTBO
BJIKHBIX MAaTEPUAIOB SBJLIIOTCS KOJUIOMIHBIMH, KallMUIIPHO-IIOPUCTBIMU TEJIAMHU.
Kosnongnbie Tena XxapakTepu3yroTcsi MalbIMU pa3MepaMH KalUIIPOB, OMM3KUMHU K
panuycy AeUCTBHS MOJIEKYJISIPHBIX CHJI, © MOTYT pacCMaTpHUBaThCsl B OOILEM Ciydae
TaKKe Kak KaluJUPHO-TIOpUCThIE Tena. CrocoOHOCTh MarepuajoB MOTJOLIATh U
OT/AaBATh BJIAry ONPENEISIETCS, C OJTHOM CTOPOHBI, CBOVICTBAM U TBEPJIOTO «CKEJIETa»
Matepuania, a ¢ Jpyroi - opMoii CBS3U C HUM BJIary.

Ha mnepByto rpynmy CBOMCTB HauOOJbIlEe BIUSHUE OKAa3bIBAIOT pPa3MeEpbl
KaIAUIAPOB.

Paznmuuaer Tpu rpynnbl KaNWLUISIPHO -TIOPUCTHIX TEN:

- MUKPOKallWJUIIPHBIE,

- MaKpOKaIWUIAPHBIE,

- TETEPOIIOPO3HBIE.

Y nepBbIX paauyCc KalnWuIPOB MEHBUIE 10” cM, y BTOpBIX - OOJIbILIE 3TOM
BEJIMYUHBI, ¥ TPEThUX - KallWULIPbl MMEIOT pasHble pa3Mmepbl. Ha mepenoc Biaru
BHYTPU KaNWUBIPHO-TIOPUCTBIX TEN BIUSAIOT Takke ¢opma KanWwusipoB, UX
PAacMoJIOKEHNUE U COCITMHEHHE, & TAKKE MEXAaHUYECKUE CBOKWCTBA MATEPUATIOB.

HaubGonee monHas kmaccuduxarust ¢hopM CBs3W BJaru C MarepuajlioM jJaHa



I1. A. PeObunaepom, UCXOI1 U3 MHTEHCUBHOCTHU ()OPM CBSI3H.

B 3aBuCHMOCTH OT 3HEpruu, HEOOXOJUMOM /JIsl yAAJICHUsI BJard U3 Tena, CBSI3U
JEISITCS Ha XUMHUYeCKue, (pu3nko-xuMudeckne u (puszuko-mexanndeckue. K meppoit
IpyNIe OTHOCATCS HauboJjiee CWIbHBbIE CBS3U: MOHHAs U MoJjekyisipHas. [Ipu atux
(dopmax CBA3M BOJa KaK TAKOBAas MCUYE3aET U €€ MOJIEKYJIbl BXOASAT B COCTaB HOBOTO
BeliecTBa (ruaparHas Boja). XUMUYECKU CBS3aHHAs Bjlara pe3Ko OTIMYACTCS IO
CBOMM CBOMCTBAaM OT CBOOOAHOI; €€ HeNb3sl YIaIUTh CYIIKON WK OT>KaTHEM.

K ¢u3uKo-XUMHUUECKHM CBSI3SIM OTHOCATCS aJCOPOIMOHHAs M OCMOTHYECKast
cBsu. llepBas xapakrepHa st TUAPOPWILHBIX U TUAPOGOOHBIX TEN;, yOalCHUE
BJIArM TPOUCXOMIUT UCMAPEHHEM, JecopOImeld y TUAPODUIBHBIX TEl WM
nesajgcoponuein - y ruapodoOHbIX. OcMOTHYECKas CBS3b HMMEET MECTO Y
PaCTUTENBHBIX KJIETOK C KOHIIGHTPHPOBAaHHBIM PacTBOPOM, B KOTOpHIE BOja
NPOHUKAET U3 OKPYKAIOLIEH Cpelibl, C MEHEee KOHIIEHTPUPOBAHHBIM PACTBOPOM.

[Ipu Hamboiee cmaboi CBA3M - (U3UKO-MEXAHMYECKOW - BOJIa YyIEPI)KMBACTCS B
HEOIpPEIETCHHBIX COOTHOIIEHUAX. CBfA3b MOXKET HMETh CTPYKTYpPHBIM Xapakrep,
HarpuMmep, B CTyAHE 00pa3yIOIHX BEIIECTBAX.

B Mukpokanwuisipax cBs3b 00pa3zyercsi MOIJIONIEHHEM BOJBI M3 BIIAXKHOTO
BO3/lyXa WJIM HENOCPEACTBEHHBIM COMPUKOCHOBEHHEM Marepuajga ¢ BOJOM, B
MaKpOKanmuuIsipax - TMOTJIONICHHEM BOJABI MPSIMBIM COTPUKOCHOBEHHEM. B 00oux
CJIy4asiX BOJa MEXaHUUECKH YIEPKUBACTCS aJICOPOIIMOHHBIMU CUJIAMH Y CTEHOK.

OcHoBHasi Macca BOJbl, KpOME CBS3aHHOM aJCOpPOIIMOHHO, COXPaHAET CBOU
CBOMCTBA. YCJIOBUEM HApPYIIECHUS CBS3U  SIBJKIETCS  JICMCTBUE  JIABJICHMS,
NPEeBOCXOAsIIEro KamwuigspHoe. CBs3p CMEUIMBAHHMEM OO0pa3yeTcs B HEMOPHUCTHIX
CMauMBaEMbIX TeJax MPUIAMIAHUEM BOJbI PH €€ COMPUKOCHOBEHUH C TIOBEPXHOCTHIO
Tena. YaneHue Biar, Kak v pu CTPYKTYPHOM CBSI3U, POU3BOIUTCS UCTIAPCHUEM.

Pasrpannyenuie Bnaru no gopme ee CBS3U C CyXUM MaTepualioM MPEICTaBIIAET
CJIOKHYIO 3a7jady, XOTs JIJIsl 3TOro ObLI MPEIJIONKEH Psifi METOAO0B, OCHOBAHHBIX Ha
UCIIOJb30BaHUM HW3MEHEHUs (U3MYecKux (B TOM UHCIE U 3JIEKTPUUYECKUX)

XapAKTEPHUCTHK.



2. Onucanue ¥ BIOOP METO1a M3MEPEHHS BJIAKHOCTH

Metoapl I3BMEpEHUSI-BIXHOCTH MPUHSITO IEIUTh Ha MpsSIMble U KOCBEHHbIE. B
OpsSIMBIX ~ METOAAaX TMPOU3BOAMTCA HEMOCPEACTBEHHOE pa3leleHUue BIAKHOTO
Marepualia Ha CyXO€ BEIIECTBO M Bjary. B KOCBEHHBIX METOJaX M3MEPSETCS Jpyras
BEIMYMHA, (PYHKIMOHAILHO CBS3aHHAas C BJIAXHOCTHhIO Marepuana. KocBeHHbIE
METOAbl  TpeOYIOT NpeaBapUTEIbHONM KalMOpPOBKM C  LENbIO  YCTAHOBJICHUS
3aBUCUMOCTHU MEXKY BII&XKHOCTBIO MaTepraia U U3MepIeMOU BETUYNHOM.

2.1 Merto BeICyIIMBaHUS

Hanbonee pacnmpocTpaHEHHbIM  MHPSIMBIM ~ METOJOM  SIBISIETCSL  METOJ
BBICYIIIMBAHUS, 3aKIIOYAIOUIMICA B BO3AYIIHO-TEINIOBOM CyIllKe 00pa3lia Marepuasia
710 TOCTUKEHUSI paBHOBECHS C OKPYIKAIOILEH CPE0if; 3TO paBHOBECHE YCJIOBHO CUM-
TaeTCsl PABHOLIEHHBIM TMOJHOMY YJaJeHUIO Biard. Ha mnpakTtuke mnpumeHsiercs
BBICYIIMBAHUE [JI0 TMOCTOSIHHOTO BECa; 4Yalle MPUMEHAIOT TaK Ha3bIBAEMbIEC
YCKOPEHHBIE METO/IbI CYIIKA

B mnepBom ciydae CyIIKy 3aKaHYMBAaKOT, €CIM JBa IOCJIEAOBATEIbHBIX
B3BEIIMBAaHUS HCCIIENYeMOro, oOpa3lia Jal0T OJMHAKOBBIE WJIM BechbMa OJIM3KHE
pe3ynbTarhl. Tak KaKk CKOPOCTh CYIIKHU MOCTEHNEHHO YMEHBILIACTCS, MPEINoaracrcs,
YTO MPU 3TOM yAASIE€TCS MOYTH BCS BIIara, cojepxaiascs B oOpasue. JJuTenbsHOCTb
OTPEAENICHHUS] ’TUM METOJIOM COCTABJIIET OOBIMHO OT HECKOJIBKMX YacoB JI0 CYTOK U
Oosiee. B yCKOpEHHBIX METOJax CyIIKa BEAETCS B TEUYEHHE ONPEACIICHHOTO,
3HAUUTENBHO ©0O0Jiee KOPOTKOrO TMPOMEXKYTKa BpPEMEHH, TMPU  MOBBIIICHHON
TeMrieparype (Hampumep, CTaHAAPTHBI METOJ ONPEACNICHUS BIAXHOCTH 3€pHA
CylIKoil pazmosoToi HaBecku npu +130°C B teuenue 40 muH). B nocnennue rojpl
IJI YCKOPEHHOM CYIIIKU psiia MaTepUalioB CTaIM MPUMEHATh MH(paKpac HbIE JTy4uH, a
B OTACNBHBIX CIy4asX - JUDJICKTPUYECKHM HarpeB (TOKM BBICOKOW YacTOTHI).
OnpenencHuio BIAKHOCTU TBEPABIX MAaTEPUAIOB  BBICYIIMBAHUEM IPUCYIIU
CJIEYIOIIME METOINY €CKUE TIOTPEIIHOCTH:

a) llpu BbICYyIIMBaHMM OpPraHMYECKUX MATEpUAIOB HapsAay C THoTepen

FHFpOCKOHH‘IGCKOﬁ BJIaI'v IPOUCXOAUT IMOTCPA JICTYIUX; OJHOBPCMCHHO IIPpU CYIIKC B



BO3/IyXe UMEET, MECTO TIOTJIONICHNE KUCIIOPO/1a BCJICICTBUE OKUCIICHHUS BEIIIECTBA.

0) IlpekpaimieHne CyIIKM COOTBETCTBYET HE IOJHOMY YIAJICHUIO BJIArd, a
PaBHOBECHIO MEXKY JaBJICHHEM BOJISIHBIX TTAPOB B MaTepUAIC M IABJICHHUEM BOJISTHBIX
apoB B BO3/IyXe€.

B) YjaneHue CBA3aHHOU Bilard B KOJUIOWAHBIX MaTepualiax HEBO3MOXHO 0e3
paspyIIeHUs KOJUIOUIHON YaCTUIbI U HE JOCTUTACTCS NP BBICYIIUBAHUY.

r) B HekoTopeiX BemlecTBaX B  pe3yjibTaTe CYIIKA  oOpasyercs
BOJIOHEMPOHHIIAEMast KOPKa, MPEMSITCTBYIOMIAS yJAICHHUIO BJIATH.

Hekotopbie W3 yKa3aHHBIX MOTPEIIHOCTEH MOXHO YMEHBIIUTh CYIIKOW B
BaKyyMe MpHY NOHIKEHHON TeMIIepaTrype UK B MOTOKE MHEPTHOTO Tra3a. OIHAKO s
BaKyyMHOW CyIIKU TpeOyercs 0ojiee TPOMO3JKas M CJIOXHas anmaparypa, 9eM s
BO3AYIIHO-TEILIOBOML.

[Tpu Hambosee pacmpoCTpaHEHHOHN CYIKE (B CYIMIMIBHBIX IKadax) UMEIOTCS
NOTPELIHOCTH, 3aBUCALIME OT MPUMEHIEMON anmnaparypbl U TEXHUKU BbICYIIUBAHMS.
Tax, Hanmpumep, pe3yabTaThl OMNPEAENCHUs BIAKHOCTU 3aBUCAT OT IJIUTEIbHOCTH
CYLIKH, OT TEMIEpaTypbl M arMOoCc(EpHOTO [aBJE€HUS, MPU KOTOPHIX MpOTEKasa
cymka. Temmeparypa mMeeT 0COOCHHO OOJIbIIOE 3HAYEHHE MPU HCTIOJIb30BAHUU
YCKOPEHHBIX METOJIOB, KOT/Ia TIOHW)KEHHUE TEMIepaTypbl CWJIBHO BIMSET Ha
KOJIMYECTBO YAAJICHHOHW Biaru. Ha pe3ynbTarsl BRICYIIMBAHUS BIUSIOT Takxke (opMma
U pa3Mepbl OIOKC U CYIIMIBHOTO IIKada, pacupeieseHie TeMIepaTyphl B CyIIMIILHOM
mKkady, CKOPOCTh ABMKCHHUS BO3/IyXa B HEM, BO3MOKHOCTh YHOCA TIHLIU MJIH MEITKUX
yacTull oOpasua u T. A. [[1d MatepuanoB, MOABEPraroIMXCcs Mepes] ONpeaeIeHueM
BJIAXXHOCTH W3MENbYEHHIO, OOJbIIOE 3HAYEHHE UMEET YObUIb Bjark B oOpasle B
npoliecce M3MeNbYeHHs. JTa YObLIb OCOOEHHO BEIIMKA, €CJIM MPU pa3Mojie WMEET
MecTo HarpeB oOpasua. C Apyrodl CTOPOHBI, BO3MOYKHO TOTJIOIIEHHE BIIAard W3
OKPYKarOIIEH Cpeibl B POMEKYTKAX
BPEMEHU MEX]ly OKOHYAHHEM CYIIIKH U B3BEIIMBaHUEM 00pasiia.

B utore BbICylIMBaHHWE TPEACTABISIET COOOM YUCTO SMIMPUYECKUM METOI,

KOTOPBIM OIIPEACIACTCA HC HCTHHHAA BCIIMYMHA BJIAKHOCTH, a HCKasd YCJIOBHas



BeJIMYMHA, OoJiee WM MeHee Oim3kas K Heid. OmpeneneHusi BIaKHOCTH,
BBITIOJTHEHHBIC B HEOJMHAKOBBIX YCJIOBHUSX, TAFOT TUIOXO COTIOCTABUMBIC PE3YiIbTaThI.
boree TouHbIC pe3ysbTaThl JTa€T BaKyyMHas CYIINKA, BBITOJHSAEMAas OOBIYHO B
KaMepe Mpu MOHMKEHHOM JaBJICHUH (25 MM PT. CT. U HIDKE) IO TIOCTOSTHHOTO Beca.

2.2 JIMCTUIIAIIMOHHBIN METOL

B nucTUnsSiimoHHBIX METOJaX UCCIIeAyeMbIi 00pa3er] MoAorpEBacTCsl B COCYIE
C OTpeeNieHHBIM KOJMYECTBOM JKHJKOCTH, HE CMEIIMBAOIICHCS ¢ BoAoH (OeH307,
TOJTyOJI, KCHWJIOJ, MUHEPAJIbHOE MAacio M T. 1.), IO TEeMIIeparypbl KHUIECHHUS 3TOM
XKUAKOCTH. [lapsl, Tpoxos yepe3 XOJIOoAWILHUK, KOHASHCUPYIOTCS B I3MEPUTEIHHOM
cocylie, B KOTOpOM M3MeEpsieTCsl 00beM, WM BEC BOJBI. JIMCTHILISIITMOHHBIC METOIBI B
Pa3IMYHBIX MOIH(DHKAIMSIX M ¢ UCTIOJIH30BaHUEM Pa3HBIX KOHCTPYKIIMH ammaparypbl
ObLTH pa3paboTaHbl ISl Pa3jMYHBIX MaTepHaioB, B TOM YHCJIC W JUIA SKHIKHUX.
OnHako IUCTWIUIIIIMOHHBIM METOJIaM TaKKe CBOWMCTBEHHBI MHOTHE HEIOCTATKH.
Kamm Bompl, ocTaronmecs Ha CTEHKAaX XOJOAWIbHUKA M TPYOOK, BBI3BIBAIOT
MOTPEIIHOCTA B ONpeAcneHusX. [IpuMeHseMble pacTBOPUTENH, Kak TMPABUIIO,
OTHEOIIACHBI, a armaparypa Xpynka u TpoMo3/Ka.

Meroasl  BBICYIIIMBAaHMS W JAUCTWULINAOHHBIE TIPUHATHI B KadecTBE
CTaHIAPTHBIX METOJIOB OTIPECIICHUS BIAYKHOCTH OOJIBIITMHCTBA MaTEPHAIIOB.

2.3 DKCTpakIMOHHBIE METObI

DKCTPaKIIMOHHBIC METO bl OCHOBAHBI Ha (M3BJICYCHUH BIIATH U3 MCCIICTYEMOTrO
oOpasiia TBEpJOTO Mareprana BOJIOTOTJIONIAONMIEH XUIKOCThIO (TUOKCaH, CIIUPT) U
OTNIPENCICHAN  XapaKTePUCTUK  JKUJAKOTO  JKCTpaKTa, 3aBUCANMX OT  €ro
BJIArOCOJIEPKAHUSA: YIEIHHOTO Beca, TOKa3aTelsl MPEIOMIICHHUS, TeMIIEpaTyphl
KATICHUS WM 3aMep3aHusi U T.I. B AIEKTpHUUECKHX HKCTPAKIIMOHHBIX METO/Iax
U3MEPSIOTCS AIEKTPUIECKHUE CBOMCTBA (YACIBbHOE COMPOTHUBIICHUE, JUICKTPUICCKAs
MPOHUIIAEMOCTh)  JKCTPAaKTa. JKCTPAKIIMOHHBIE METOAbI  JAIOT  HAWJIy4IIne
pe3ybTaThl B MPUMEHCHUH K MaTepraiaM, MEJIKO M3MEIbYCHHBIM MM 00J1a1at0IIiIM
MOPUCTON  CTIPYKTYypoH, oOecrneunBaronied MNPOHUKHOBEHUE SKCTparupyrouen

KUAKOCTH B. KAITMJIIIPHIL.



2.4 XumMnuecknii METO

OcHOBOM XMMHMUYECKHX METOJOB SIBIIETCS 00paboTKa oOpaslia TBEPIOTO
Marepuajia peareHTOM, BCTYIAIOIMMM B XHUMHYECKYIO PEAKIIMI0 TOJHKO C BIIAroi,
comepxarieiics B oOpasie. KommuecTBO Boabl B 00pasiie Ompeaensercs o
KOJMYECTBY JKMJIKOTO WM Ta3000pa3HOro mpoaykTa peakiuu. Haumbonee
paclpoOCTpaHEHHBIMU  XMMHYECKUMHM  METOJaMH  SBIISIIOTCS KapOWTHBINA
(razoMeTpHuUecCKUid) METO U MpUMEHEHA peakThBa duriepa.

B nepBoMm MeTojie M3MENbUEHHBINM 00pasel] BIAKHOIO MaTepualia TIaTeIbHO
CMEIIMBAIOT C KapOWIOM KaJIbIHsl B M30BITOUHOM KOJIMYECTBE, MPUYEM UMEET MECTO
peaKIus:

CaC, + 2H,0 =Ca(OH), +C,H, (7)

KonmuecTBo BBICIEHHOTO AIllETHJIEHOBOTO ra3a OMPENCSIOT U3MEPEHUEM €0
00beMa WK TI0 TIOBBIIICHUIO TABJICHNUE B TUIOTHO 3aKPBITOM cocyae. OOBMHO MpuOop
rpajgyyupyroT SMIMPUYECKH, TaK KaK MPAKTUYECKH HE BCS BOAA YYaCTBYET B PEAKIIMU
Y KOJIMYECTBO BBIIEICHHOTO alleTUJIEHA HE COOTBETCTBYET YPABHEHUIO PEAKIUU.

Menee pacnpoCTpaHEH XUMUYECKUH METOJ| OMPEACIICHUIO BJIAXXHOCTH MO
MOBBIIICHUIO TEMIIEPATYpPhl BCJEACTBUE XUMHUYECKOW PEAKI[MU pearecHTa ¢ BJaroi
BEIIECTBA; Yallle BCEr0 B KAYECTBE peareHTa MCIOJIb3YeTCs CepHas KHUCJIOTA.
[loBbIllIcHHE TeMIeEpaTypbl CMECH KapOuaa Kajblldsg C MaTrepuajioM MOKHO
HCIIO0JIb30BaTh TaKKe B KApOUTHOM METOJIE, TaK Kak peakius Boibl ¢ CaC;mmpoTeKaet
C BBIJICJICHEM TeIlIa.

Nuorna HEOOXOAMMO pa3ACibHOE OMPEACICHUE «IOBEPXHOCTHO» U
«BHYTpPEHHE» BIAKHOCTH Marepuana. Kpome crmoco0oB, OCHOBaHHBIX Ha yAJICHUHU
MOBEPXHOCTHOM BJIaru CWJMKareneMm, (UIbTPOBATbHOM OymMarod M T. M., MOYKHO
npuMmeHuThb npemnoxenHsil M. K. IlerpoBeiM MeToa, 110 KOTOpOMY MpEABAPUTEIHHO
B3BCIIICHHYI0 HABECKy Marepuajga OMYCKalT B BOJY W3MEPSIOT apeoMETpoM,
OTIrpaJyupoBaHHBIM B rpammax (I1sl JaHHOTO MaTrepuaia), CuiIy, JECHCTBYIOIIYIO Ha

HABECKY, H M0 Pa3HOCTH BECOB HABECKH OMPEAENIAIOT BEC MOBEPXHOCTHOM BJIArH.
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Mertoa Kapna-®uiepa

VYHUBEpCAIbHBIA XUMHYECKUA METOJT OOHapyKeHHs BOJbI OCHOBAaH Ha
HCTI0JIb30BAaHUM HOJIOMETPUUYECKOM peakiui. DTOT METOJ MPEAMOYTUTEICH, TaK KaK
00paboTka MaTepmaja OPTaHMYECKHUM paCTBOPHUTEIIEM OoJiee IMOJHO U OBICTpee
yaasieT BOAY. OTOT METOJ HENb3s MCHOJIb30BaTh MJII MAarepualioB, KOTOpPbIE
00pa3yloT COCIMHEHUS C PacTBOPUTEISIMU. MeToa MpUMEHSETCS ISl M3MEPCHHS
BJIA)KHOCTH B MOTOKE Marepuana. Mepou CoaepKaHusl BIaru SIBJSIETCSA MOJTy4acMbIi
TOK IIPH JIEKTPOJIA3E.

2.5 Meron CBY-Bnaromerpuun

N3 MeromoB u3MepeHUsi BIAKHOCTH, MPUMEHSEMBIX B IMPOMBIIUICHHOCTH,
TOJBKO BBICOKOYAaCTOTHAsI BJIArOMETPHUSI MOKET KOHKYPHUPOBaTh IO IIUPOTE
ucnoyibzoBanus ¢ CBU-merogom. IlpenmymiectBamn CBY-BiaroMeTpuu SBISIIOTCS:
BO3MOJKHOCTh O€CKOHTAaKTHOTO H3MEpPEHHUs, OTHOCUTENbHAS MPOCTOTA U JEIIEBU3HA
anmaparypbl, a B pSAAE€ CIYy4aeB M XOPOUIME METPOJIOTUUECKHUE XaPaKTEPHUCTHUKHU.
MeToa OCHOBaH Ha M3MEPEHUH JJIEKTPUUECKHUX MAPAMETPOB JaTYMKA C MATEPHUAIOM
WA aMIUIATYbI WK (1) (a3bl IPOIISAIIeH WM OTPaXEHHOW BOJIHBI B AUANa30HE 70
30 ITu. Pasmmame BbicokowacTOTHRIX U CBU-MeTOm0B  BBI3BAaHO  Kak
COMBMEPUMOCTHIO JUIMHBI BOJIHBI C MHUHUMAIBHBIMU  XapAKTEPUCTUUECCKUMU
pazMepaMu O0OBEKTa, TaK M OCOOCHHOCTHIO TIOBEICHMS CBS3aHHOW BOJBI B
TUrarepleBoM Juara3oHe.

OnHO M3 YHHUKAIbHBIX CBOVMCTB BOJABI - AHOMAIBHO BBICOKAS IUAJICKTpUUECKAs
MIPOHUIIAEMOCTb, BbI3BaHHas TeMm, 4To ocu 0-H B Mojekyne BOJbl UMEIOT Yrod,
om3kuit k 105°. DTa 0coGeHHOCTh, 00YyCIOBIEHHAS 3aKOHAMU KBAaHTOBOW MEXaHUKH,
MPUBOJUT K TOMY, YTO JaXE B OTCYTCTBHE BHEIIHETO JJIEKTPUYECKOTO MOJIsS
MOJIEKYJIa BOJIbI 00J1a/1a€T COOCTBEHHBIM JTUIMOJIbHBIM MOMEHTOM.

OpueHTanus noJISIpPHOM MOJIEKYJIBI BO BHEIIIHEM I0JIE OTJMYHA OT OPUECHTALIUU
HETIOJISIPHOM MOJIEKYJIbl TIPUA  3JIEKTPOHHOW WM HWOHHOW MOJISIPU3allMd, KOrja
nedopMupyeTcss TOJBKO JJIEKTpOHHOE o0Jako. [Ipu AumosbHOW mMoJIpU3aIiuu

MOJICKYJIa IMOBOPAYMUBACTCA KaK CAHWHOC IICJIIOC, MO3TOMY Ha IPOLCCC IOJIIpHU3alnn
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BIIMSIFOT SHEPTHS CBA3M BOJABI CO CKEJIETOM M TemIieparypa. BpalieHne MOJIeKyIIbl
OTCTaeT OT BPAIIAIOUIET0 MOMEHTA, BBI3BAHHOTO MEPEMEHHBIM 3JIEKTPOMarHUTHBIM
MOJIEM, 38 CYET CHJI TPEHHUS, YMEHBIIAIOMMX TAK)KE€ M aMIUIUTYAY PE3YJIbTHUPYIOLIEH
noJsIpv3alud. DTO OTCTaBaHUE YAOOHO XapaKTepH30BaTh BPEMEHEM peaKcalii,
KoTopoe Ui Boxsl paBHo 0,6:10™ ¢ (T =293 K) u g mpaa 10° ¢ (T< 273 K)
[Monmepu3zanust BOJBI CO CKENIETOM BOJIM3U MOBEPXHOCTHU TBEPAOH (pa3bl MPUBOAUT K
YBEIIMUCHUIO BPEMEHU peJakcaluu 0 10°-107 c. Ilpu coBmageHUn YacTOTHI
BHEIIHETO MOJIsI ¢ COOCTBEHHOM YacTOTOM aurioiel (00J1acTh JUCTIEPCHUM ) BO3PACTAIOT
MOTEPH U JUAJIEKTPUUECKAs MPOHULIAEMOCTh HAYMHAET 3aBUCETh OT YaCTOTHL
2.6 HelitpoHHbI METO

HeiitponHbIit MeTo1 MI3MepeHus BIAKHOCTH OCHOBAH Ha 3aME/IJICHUH OBICTPBIX
HEUTPOHOB MPHU YNPYI'OM CTOJKHOBEHHMM MX C aTOMaMH BeliecTBa. Tak Kak MaccChl
apa U HEUTpOHA COUBMEPUMBI, TO NPU YHNPYIOM CTOJKHOBEHHH MPOUCXOIUT
YMEHBIIEHUE SHEPTUM HEUTPOHA, paBHOE 3HEPrUu OTAauu sijapa. [Ipu cToJKHOBEHUU
C JISTKHMM aTOMaMH, B YaCTHOCTU C aTOMaMu BOJOPOJA. NOTEPS DHEPTUU MOXKET
ObITh BEChbMa 3HAYUTENHHOW. AHMBOTPOMHBIM TOTOK OBICTPHIX HEWUTPOHOB,
COXpPaHSIOUMIA NpU MPOXOXKIEHUH YEpe3 BEIIECTBO CBOE IEPBOHAYAIBHOE
HaIpaBJICHUE, MPEBPAIIACTCS B U30TPOIHBIM MOTOK TEIUIOBBIX HEUTPOHOB, KOTOPHIE
MOKHO PpETUCTPUPOBATH JIETEKTOPOM, PpACIOJIO)KEHHBIM B  HEMOCPEACTBEHHOM
0JIM30CTH OT UCTOUYHHKA OBICTPHIX HEUTPOHOB WJIM B TOUYKE, YIAIEHHON Ha HEKOTOPOE
(buKCHUpPOBaHHOE PaCCTOSIHUE.

B peansHBIX cpemax, copeprKalmux He TOJIBKO JIETKHE, HO U CpeTHue (C 3apsioM
Z > 35) sapa, ObICTpble HEHTPOHBI HCTIBITHIBAIOT KaK YNpPYTHe, TaK W HEYMPYyTHe
CTOJIKHOBEHHS, a 3arTeM, KOrJa B PE3yJbTATEe CTOJKHOBEHHW HEUTPOH IMOTEPSIET
OOJIbIIIYI0O 4YacThb SHEPTUM, OH HAYHET TEPSATh SHEPTUI0 TOJIbKO HA YIPYTHX
CTOJIKHOBEHUSX. B cpeme ¢ JErkuMH aromMamMy poJib HEYNPYTUX CTOJKHOBEHUH
3HauuTenbHO cnabee. Tak, 3amenstomas CrnocoOOHOCTh BOJIbI BBIUUCIIEHA C YUYETOM
kucyoponaa. Heckosbko OoJibiias 3aMeiIisiroNasl CriocoOHOCTh y napaguHa. Beicokyro

3aMEUIIONTYI0  CTIOCOOHOCTH  YTJIEBOAOPOJOB OOBSCHSAET CHUJIBHOE BIIMSHHE
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OpraHMYeCKUX TMpHUMEecell Ha TOYHOCTh IMPU M3MEPEHUU BIAKHOCTU IIOYB
HEUTPOHHBIM METOAOM. MCIoJb3yst CBOMCTBO Pa3HOW 3aMEIJIEHHOCTH HEUTPOHOB B
MaTtepuaiax, CO3Jal0TCsl HEUTPOHHBIE BIArOMEPHI.

2.7 NadpakpacHbI€ BIaroMephl

M3BecTHO, YTO B MOJIEKYJIe CYHIECTBYIOT JBa OCHOBHBIX BHAA KoJeOaHUU -
BajleHTHbIE U Nedopmanronnbie. Kojebanus, B yCIOBUSIX KOTOPBIX aTOMBI OCTAIOTCS
Ha OCSIX BAQJCHTHOW CBS3M, a PACCTOSHMUS MEXAY aroMamMu IEPUOJUYECKH
U3MEHSIOTCS, Ha3bIBalOT  BaJEHTHbIMU. [lon  nepopManMOHHBIMU  MOHHUMAIOT
KOJieOaHusl, B YCJIOBUSIX KOTOPBIX aTOMbl OTXOAST OT OCH BAJIECHTHBIX CBSI3€il.
[lockonbky sHeprus nedOopMalMOHHBIX KOJEOAHUI 3HAYUTEIHHO MEHbIIE SHEPruu
BAJICHTHBIX KoJieOaHuil, TO JedopMalOHHBIE KOJeOaHUs HAOMIONAIOTCS MPU
OOJILIINX JJTUHAX BOJIH.

BanenTtHeie u aedopmanrioHHbIE KOJCOAHMS CO3al0T OCHOBHBIE, 001 1ar01IIre
HanOOJIbIIEH MHTEHCUBHOCTBHIO MOJIOCHI MOTJIOMIEHUS, a TAK)Ke 00EPTOHHbIE MOJIOCHI,
UMEIOIIME YacTOThI, KpaTHble OCHOBHOW. IHTEHCMBHOCTHP OOEPTOHHBIX MOJIOC
MOTJIOIIEHUSI MEHBIIIE NHTEHCUBHOCTH OCHOBHBIX.

PasrpanuueHue CHEKTpOB MO XapakTepy MOTJIOLICHHUS COBIAAAECT C SHEpre-
TUYeCKUM jeneHrueM uH@pakpacHoi (MK) obnactu wu3nydeHuid Ha OJMOKHIOIO
00J1aCTh, COOTBETCTBYIOLIYIO 00JIaCTH OOEPTOHOB, U CPEIIHIOK, COOTBETCTBYIOIIYIO
00JIaCTH OCHOBHBIX KOJICOaHU.

['maBHO¥M ocoOGenHOCThIO MK-CTIEKTPOB SIBJIIETCS TO, YTO MOTJIOLICHUE U3ITY-
YEHUS 3aBUCUT HE TOJBKO OT MOJIEKYJbl B LIEIOM, HO U OT OTHAEIbHBIX TPYII
IPUCYICTBYIOIIMX B OJTOW MOJEKYJIE aTOMOB. OTO TIOJIOXKEHHE SIBJISIETCS
ocHoBonoJyararoM i1 MK crnekrpanbHOro aHajim3a BELIECTBEHHOIO COCTaBa U
ONPEAENCHNUS] KOJMYECTB TEX WM HHBIX TPYyNIl aroMOB, NPUCYTCTBYIOIIMX B
UCCIIEIyEMOM Marepuale.

[osryuarot u uccneayrot UK - ciekTpsl ¢ HOMOIIBIO CHIELMATIbHBIX TPUOOPOB -
CIIEKTPOMETPOB WJIM CHEKTPOPOTOMETPOB, B KOTOPHIX H3JIyYEHHE MCTOUYHHUKA

HaMpaBJIIETCA Ha HCCIEIyeMblid oOpa3ell uepe3 MOHOXpOMAarop, BBIACISIONIMN U3
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VMHTErPaJbHOIO ITy4Ka U3JIy4EHU MOHOXPOMATHYECKOE H3JIyY€HUE TOW WM WHOMN
JUTUHBI BOJIHBI.

N3nyyenue, mpoiieamiee 4epe3 KOHTPOIMPYEMbId MaTepuall, YIaBIUBACTCS
OPUEMHUKOM, a CHrHal, (OpPMHUPYEMbI NPUEMHUKOM, YCHUJIMBAaeTCi U
oOpabareiBaeTcsl I7eKTpOHHBIM OslokoM. OObaHO B BHAUMOW u OmmkHEer K-
o0JacTIX UCTOYHMKAMU U3JIydEHUs CIIy)KaT JIaMIbl HAaKIMBaHUs, a MPUEMHUKAMHU -
doTopesuctoprl, Hampumep PbS, GaS, InSb u T.nm. B cpemneit u mampuein UK-
00JIaCTAX MCTOYHHMKAMHU H3JIy4€HHH MOTryT ObITh HAKaIJIMBAEMble KEpPAMHUYECKHE
CTEpP>KHHU, a IPUEMHUKAMU - TEPMOIIAPhL, 00JIOMETPHI U T.IL

KosimyecTBeHHbIN aHaNM3 COAEpKaHUS B KOHTPOJMPYEMOM MaTepuaje TOro
WIA MHOTO KOMIIOHEHTa JOCTaTOYHO TPOCT, €CJIM MMEETCsS I0JIoca MOTJIOIICHUS
JAHHOTO KOMIIOHEHTa, HE TMEPEeKPBhIBAIOIIAsICA TI0JIOCAMHU TOTJIOMICHUSI JPYTUX
KOMITOHEHTOB. Torna riiyOMHa MOJIOCHl XOPOILIO KOPPEIUPYIOT C KOHUEHTpaluen
UCCJIEYEMOTO KOMIIOHEHTA.

[TpuGop 00BIMHO PETUCTPUPYET MPO3PAYHOCTH XapaAKTEPU3YIOIILYI0 OTHOILICHUE
MOTOKA, MPOLIEIIETO Yepe3 BEUIECTBO, K MOTOKY, MaJatolIeMy Ha BEILIECTBO.

2.8 KOHIyKTOMETpUYECKUE TaTYUKN

KanumissipHo-niopucThie BIaXHbIE MaTepHuaibl C TOUKH 3pEHUS (PUBUKU
JAURJIEKTPUKOB OTHOCATCS K MAaKpOCKOTIMYECKH HEOJHOPOJHBIM AuAJIEKTpuKam. Mx
HEOJTHOPOJHOCTh 00YCJIOBJICHA B TMEPBYIO OYEpElb HATUYMEM BKpAIUICHUH BIlaru B
ocHOBHOUM (cyxoi) wmarepuan. Kpome Tor0, TmOmaBstomiee OOJBIIMHCTBO
€CTECTBEHHBIX M IPOMBILUICHHBIX MAaTepHUAIOB HEOJHOPOJHO II0 CBOEMY
XUMHYECKOMY COCTaBY, COJEPKHAT NPUMECH, 3arps3HEHUS U  BO3JYILHBIE
BKJIFOUCHUSI.

JUi Takux MaTepualioB XapakTEPHO MPEBATMPYIOILEE BIUSIHUE BIAXKHOCTU Ha
AIIEKTPUYECKUE CBOICTBA Marepuana. SBIsSSCb B CyXOM BHIE H30JATOPAMH C
yIeIbHBIM 06beMHBIM compoTuBieareM P,=10""-10" oM-cM 1 BbIIe, B pe3yibTaTe
YBJIQ)KHEHHS] OHU CTAHOBATCS NMPOBOJHUKAMM: BeM4YMHa Py noHmxaercs 1o 102-10°°

OM-CM. Y,Z[GJ'IBHOG COIMPOTUBJICHUC HU3MCHACTCH, CJIICAOBATCIIbHO, B 3aBUCUMOCTH OT
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BJIAXKHOCTH B YPE3BbIMANHO IIMPOKOM JIMAINIa30HE, OXBaThIBaroIeM 12-18 mopsakos.
HeogHopoaHOCTs TMANIEKTPUKA, HATMYKME B HEM BJIaryd CKa3bIBAIOTCS HE TOJIHKO
Ha BEIWYMHE YACIbHOW MPOBOJUMOCTH, HO W Ha KAUYECTBEHHBIX OCOOEHHOCTIX
AJNEKTPONPOBOJHOCTH: HA €€ 3aBUCMMOCTHM OT TEMIIEPAaTypbl W HaNpsS)KEHHOCTH
ANEKTPUYECKOrO MOJIS.
2.9 DIIeKpOKOHTYKTOMETPUYECKUI METO]T I3BMEPEHUS BIAKHOCTH
Merto1 IMPOKO paclpoCTpaHEeH Ojarojaps MPOCTOTE KOHCTPYKIMH, MaJOn
CTOMMOCTH amnmaparyp, HENpPEepPhIBHOCTH W3MEPEHUM M MaJlod HMHEPIIMOHHOCTH.
3aTpyHSAET CUYMTHIBAHWE 3HAYCHHUM BJIAXXHOCTH JiorapudMuyeckas 3aBUCUMOCTD
MEXy U3MEPSIEMON BIAKHOCTHIO U AJIEKTPONPOBOHOCTHIO. METO 1 MPUMEHUM JIJIst
MaTepHUaIOB, HEIJIEKTPOTPOBOIHBIX B CYXOM COCTOSTHUU. MeTo He MPUMEHUM JIJIst
M3MEPEHUS JIIIKOM CYXUX MaTEPHAJIOB M CIUIIKOM BIIQYKHBIX.
2.10 JInpnekTpudecKrue METO b
[lonyyunu  3HAYUTENBHOE  PAacCMpOCTPAHEHHE  KAaK  JOMOJIHEHHWE K
ANEKTPOKOHITYKTOMETPUIECKUM METOIaM.
[TpuronHs! 1151 MIBMEPEHUSI BIAKHOCTU U30JIMPOBAHHBIX CHAPYXKHU U3IEIHM, a
TaK >K€ B Marepuajiax ¢ MOBBIIICHHOMN BJIAXXHOCTHIO BOJbIIOE BIUSHUE OKa3bIBACT
IJIOTHOCTh MaTepuara.
2.11 NndpaxpacHbie METOIBI
HNudpakpacHpie rurpoMerpbl OCHOBaHBI Ha MCIIOJIb30BAHWU XapaKTEPHBIX
MOJIOC TIOTJIOIICHUST BOJBI JJISI M3MEPEHHS BJIAKHOCTH Bo3dyxa. Jlms TBepamIx
BEILIECTB IMOIJIOIIEHUE M3MEPSETCS MyTEM OTPAKEHUA OT TOBEPXHOCTH.
HenocTtaTok: MOXKHO ONPENETUTh COJAEPHKAHUE BJIaru B TOBEPXHOCTHBIX CJIOSIX. J[7st
yCTpaHEeHUsl M0JA00OHOTO HEOCTAaTKa MaTepuall pa3MeIbyaloT U MEePEMEIINBAIOT.
[IpeumyiniecTBOM MeTOJa CUMTAIOT OECKOHTAKTHOCTh METOJa, HEOOJbIIOE
BIIMSIHME TEMIIEpaTyphbl, IUIOTHOCTH W XUMHUYECKOTo cocTaBa. OIHAKO METOJ
YYBCTBUTEJIEH B CJIOSIX Pa3JIMUHOU TOJIIIMHBI ¥ 3€pPHAX PA3JIMIHBIX Pa3MEPOB.
2.12 HelTpOHHBIN METO/T

[lpumeHsIIOT 111 M3MEpEHUsi COJAEp Xk aHWsl BIark B OOJIbIIMX OO0BEMax
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Martepuana: IecKa, CTPOUTEIbHbIX MaTepuaioB, IUIAKOB, JJII ONPEACICHUS
BJIQKHOCTHU CTPOUTEIHHOI'O TPYHTA.
2.13 Metoa u3mMepeHus BIaKHOCTH 10 TEMIIEPATYPE CYIIKH

Mexay BIOKHOCTBIO M TEMIIEpaTypod OCYIIaeMOTO Marepuaja CYIIECTBYET
YyeTKasi 3aBUCUMOCTD, TIPU YCJIOBUU MPOBEIACHUS CYIIKH B KaMepe MPU MOCTOSHHBIX
napamerpax. Temmeparypa BIaXKHOTO OCYIIAeMOr0 MaTepualia B Hauaje CHUKACTCS
B pe3yJbTaTe UCIIAPEHMSI, a 3aTEM OCTAECTCS NOCTOSHHOM, ITOKA MOBEPXHOCTh 0ObEKTA
HE YBJQXHSETCS 3a CYET MOCTyHarolled M3 BHYTPEHHHUX CJIO€B Biaru. ToJbKO B
00JIaCTU  TUIPOCKOTIMUECKOW  BIAXKHOCTH  TeMIeparypa MaTepuaga  MOXKET
noBbimatecsi.  [loaTomMy mpoBOAsi OECKOHTAKTHBIE W3MEPEHHS TEMIEpaTyphl
OCYIIIAeMOTO MarepHuajia ¢ TOMOIIbI0 HU3KOTEMIIEPATYpHBIX MHUPOMETPOB MOMKHO
YIPAaBISTH CYIIMILHBIMUA KaMEpaMH.

2.14 Metoa TUrpoTepMHUYECKOTO PaBHOBECHSI

Mexay Brarocojep>kaHueM THUTPOCKOMUYECKUX BEIIECTB M OTHOCHUTEIHLHOU
BJIQKHOCTBIO  OKPYXAIOIIEr0  BO3JyXa CYHIECTBYET TECHas  3aBUCUMOCTb,
ONMChIBa€Masi M30TEPMON COpPOLMM BEIIECTBA. MeETOA HCMOJIb3YIOT JUIsl OLIEHKU
CUJIbHO THUIPOCKONMYECKUX TOBApPOB, U TIO3BOJISIET OMNPEAENATh BIAKHOCTh C
MOTPEMHOCTHIO £1%.

3 MeTo/1uKka NpoBeIeHUS AHAJIU30B BIAKHOCTH

OT60p 1 MPUTOTOBJIEHUE MPOO

HezaBucumo oT Toro, Kakas METOAMKA OMNPENETICHUS  BIAXKHOCTH
HCTIOJIb3YeTCs, CIoc00 0TOOpa Mpod CYIIECTBEHHO BJIMSAET Ha Ka4eCTBO PE3YyIbTaTOB
u3MepeHuid. JlaHHple €IMHUYHOTO M3MEpPEHHUs] MOTYT TOBOPHUTH HAaM O BIAKHOCTH
TOJIBKO B TOM MECTE MaTepuaia, OTKy1a B3siTa npooa.

OT60p npoo:

- B 3a/IaHHbIE MHTEPBAJIbl BPEMEHHU;

B cdepax pgesarenbHOCTH, T/A€ TECTUPYEMBI Marepuan JBWXETCS B

HCIIPCPBIBHOM IIOTOKEC, KdK 3TO UMCCT MCCTO JIA 0O0JILIIIMHCTBA IMPOU3BOACTBCHHBIX
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MIPOIIECCOB, CAMbIM JIYUIIIMM SIBJISIETCS OTOOp MpoO B 3a/IaHHBIC UHTEPBAJIILI BPEMEHH,
YTO 00ECIIEYMBACT PENPE3EHTATUBHOCTh PE3YJIbTATOB U3MEPCHUM.

- U3 pa3HBIX MECT MaTepHaa.

B takux o0macTsAx, KaKk BXOJHOW WJIM BBIXOJTHON KOHTPOJIb, OOBIYHO OepETcs
HECKOJIbKO Tpo0 W3 pa3HbIX MecT Marepuana. Jlamee u3MepeHue BIAKHOCTU
BBITIOJTHACTCST JTMOO OTAEIHHO Ha KaXTOW mpoOe, W W3 MacCHBa JAHHBIX BBIBOIUTCS
cpemHee 3HavyeHHe, JUO0O0 MPOoOBI APYr ¢ IPYroM MEPEMEIINBAIOTCS U MCCIETYeTCs
MOJTy4EHHAasi CMECh.

Xpanenue npoo.

OueHp BaxHO OBITH yBEPEHHBIM B TOM, YTO BO BpeMs OTOOpa WM
MIPUTOTOBJICHUST TMPOOLI Ha HEE HE BO3JCHCTBYET BJlara M3 OKPYKAIOIICH CPEbI.
UroObl MOMOYL M30€KaTh 3TOTO BO3JACHCTBHS, HEOOXOAUMO MPUTOTABIMBATH POBHO
CTOJIBKO TIPO0O, CKOJIbKO MOTpeOyeTcs Ay ObICTpOro TecTrupoBaHus. OTHAKO €CJTH UX
TpeOyercsi B3SATh OOJbINE, YEM MOXET OBITh 00pad0TaHO CHI0O MHUHYTY, TO
HEHUCIIOJIb3yeMbIe TTPOOBI, 10 TOTO KaK OHMU OyAyT UCCICIOBAHbI, CICAYET XPAHUTh B
BO3JIYXOHENMPOHUIIAEMBIX KOHTEHHEpaxX; HalpuMep, 3are4aTaHHbIMU B IJIACTHKOBBIX
MEIIKaxX WA B TMOJMITWICHOBBIX OYyTBUIKAX C 3aBUHYMBAIONICHCS KPBIIIKOM.
KownTteitHepsl 111 XpaHEHUs BBIOMPAIOTCS, HCXOIs U3 pasMepa mpoO. Eciu
KOHTEWHEP HAIOJOBUHY MYCT, BIAKHOCTH MPOOBI MOXKET U3MEHUTHCS M3 -3a KOHTAKTa
C BO3IYXOM BHYTpU KOHTeiiHepa. TéEmible mpoObl OTAAIOT Blary ObIcTpee, 4eMm
xonmoauple. Korma B KOoHTeWiHep TmomMemiaercss TEmaas 1poba, e Biara
KOHJICHCHPYETCS Ha BHYTPEHHEW MOBEPXHOCTH CTEeHOK. [lepen TecTupoBanueM
TIIATEJIPHO CMEIIAHTe 3TOT KOHAEGHCAT C €ro mpoOod, B MPOTHBHOM CJydae
W3MEPEHHBIE 3HAYCHMsI BIAKHOCTH OYAyT OYEeHb Maibl, UJIM OyJIeT UMETh MECTO
00JIb1LIOM pa30pOC OTAEIbHBIX U3MEPEHHBIX PE3YIILTATOB.

N3menbueHue u nepemMalibiBaHue Mpoo.

Ecou mepen tectupoBaHueM mpoOy HEOOXOAUMO MEPEMOJIOTh, U3MEIbYUTh
WM UCTOJIOYb, TO CJEAYeT TIIATeIhbHO M30erarh HarpeBaHUs BEIIECTBA MPOOHI 3a

CYET TPEHUs, KOTOPOE MOXKET IMOBJIEYb 32 COOOM MOTEPIO BJIATU IMEPE] UCXOIHBIMU
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U3MEpPEHUsIMUA, W Kak CJEICTBHE, HETOYHOCTh pe3yibTaToB. J[Is Takoro Bwua
00pabOTKH OYEHB MOJIE3HBIMH MOTYT OKa3aThCs CTYINKA U MECTHK (CM. PUCYHOK 1).
Eciu npoba muoxo mommaéres oOpabOTKe, pEKOMEHAYETCS MPUMEHSATh PYYHYIO
MENbHHILY; T.K. B DJEKTPUUECKAX MEIbHUIAX TPEHHE, BBI3BAHHOE BBICOKOM
CKOPOCTHIO BpaIlleHus!, CO3aET OOJIBIIOE KOJIMIECTBO TEIIOTHL. Kpome Toro, TEmmbiii
ANIEKTPOJBUTATENb OOBIYHO HE TOJHOCTHIO H30JUPOBAH OT KaMepbl, MO3TOMY

BO3MOJKHO OOIIOJHUTCIbHOC HAIrpCBAaHUC HpO6I>I.

Pucynok 1 - Crynka st ToT4eHust IpoObl

JI1si TOMOTeHU3alMKi TTacTOOOPA3HBIX U KUIAKHUX MPO0, CoaepKaimx TBEPIbIC
YaCTHIIbl, PEKOMEHJIYETCSl HCIOJb30BaTh CTEKIISIHHYIO, COBKOBYIO MJIM MAarHUTHYIO
Memanky. W 3mech Takke BaXHO OBITh YBEPEHHBIM B TOM, YTO Ipo0da
NPUTOTaBIUBACTCS HACTOJBKO OBICTPO, YTO OOMEH BJIaroi MexIay BEIIECTBOM MPOOHI
Y OKPY’KAIOIIMM BO3/1yXOM CBEIEH K MUHUMYMY.

Harpe npoOsr

CnocoObl HarpeBaHus BEILIECTBA:

- KOHBeK1us: B 00111eM, poObl HArpeBarOTCs NpU Nepeiade MM SHEPTUH MMy TEM
KOHBEKIIMH WK a0COpOIUH (TTOTJIOIIEHHS ) U3TyYSHHIL.

IIpr KOHBEKIIMOHHOM CYIIKE TOPSYMM BO3AYX, MPOTEKAsi CKBO3b MOBEPXHOCTH
poOBbI, TIepenaT el MOPIHIO YPHEPT UM, TEM CaMbIM, HarpeBas eg.

-rorJiolieHre u3nydeHus: Bo Bpems aOCOpOIMOHHON CYIIKM HarpeBaHUe
OPOUCXOAUT TOCPEACTBOM OOJy4eHHS MPOOBI AIIEKTPOMArHUTHBIMH  BOJIHAMH
uHdppakpacHoro (MK) unmm mukpoBosiHOBOro auanaszona. [Ipoba mormomaer yacTs
ATHX JIy4y€H, U 3TO MPUBOJUT K €€ HArPEBY.

OIIHaKO B 000HMX ClIydasax Haa0 IMOMHUTB, YTO KOT'[a BCC HpO6I>I CTaHOBHTIC
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MOCTOSIHHBIM, TO HEO0O0S3aTeNIbHO HarpeBaTh NpoOy Jayblie A0 MOJHOM €€ YCYIIKH.
Bec mepecTaHer M3MEHSTHCS, KaK TOJHKO OYAET JHOCTUTHYTO PaBHOBECHE MEXIY
JaBJICHWEM TapOB BHYTPH MpoOBI W JaBJIECHUEM OKpyXkaromiero Bosayxa. [lo atoi
MIPUYMHE OYEHb BAKHO B TEUEHHE NMPOLECCA BBICYIIMBAHMS HEMPEPHIBHO MOJABAThH
CBEXHM BO3IYX JJIS1 YAAICHUS MCHIAPUBILICHCS BJIATA U3 CYIIMILHON KaMephl.

Pacnpenenenne mpoObI B KIOBETE

JIJis ToJTydeHHsT BOCTIPOM3BOJIMMBIX PE3YJIbTaTOB BaKHO, YTOOBI MaTepual
npoObl OB paBHOMEPHO pacmpenenéH B KoBere (cM  pucyHok 2). Ecim
pacrpeeneHue HepaBHOMEPHOE, UM €CJIM KIOBETa NEPENoHEeHa, TeIo B Ipode He
MOYKET PacTpeesIThCA OAHOPOAHO. JTO MOYKET HEXKENATEIbHO YBEIWYUTH BPEMS
CYIIKH. B HEKOTOPBIX CIlydasX HEPABHOMEPHOE pACTPEAECIICHUE TEIIa MPUBOAUT K

HCITIOJIHOMY BBICYHIMBAHUIO HpO6BI, YTO O3HAYACT HC BOCIIPOU3BOAMMOCTL, 4 3HAYHNT

1 OECTIONIE3HOCTh MOJyYEHHBIX PE3YIbTATOB U3MEPEHUH.

‘

P

Henpaeuaszoe IIpaguasHoe

Pucynok 2 - HerpaBuiibHO€ U TIpaBUWIIbHOE paciipeiesieHue mpoObl B KIOBETE
Onpenenenne pazHOCTU Beca
N3mepeHne pasHOCTH MEXIY HAYaJbHBIM BECOM M BECOM IOCJIE CYIIKHM — B
9TOM 3aKJIKYAcTCs CYIIECTBEHHAs YacTb TEPMOIPAaBUMETPHUUECKOTO —aHAIN3a

BJIa’)KHOCTH.

4 MeToauka onpe/ieJieHUS BJIAKHOCTH MATEPHAJIA BECOBLIM METO/I0M.

Hambomee mpocToii MeTon OmpeAcIeHUus BIAKHOCTH 3aKIIIOYACTCS B
BBICYIIIMBAHUH B3SITOM M3 CPETHEH MPoObI HAaBECKW MaTepHaia B CYIIMIIBHOM IKady
npu temneparype 105-110°C.

HaBecky wmarepuana maccoii 10 - 15T momemniaor B CTEKISTHHBIA OOKC,
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3aKpBIBAIOT €0 KPBIIIKON U B3BEIIMBAIOT HA AHAJIMTUYECKUX BECaxX C TOUHOCTHIO JI0
YETBEPTOro 3HaKa MOCJIe 3aMsITOM, MOCJe Yero OI0KC MOMEIAOT B CYIIMIbHBIN HIKad,
CHUMAIOT KPBIIIKY OIOKCa U BBICYIIMBAIOT B T€UEHUE 2-4 4acoB.

BpeMst cynmiku 3aBUCUT OT BEIMYMHBI HABECKH M BHJIA BJIAXKHOTO MaTepHaa.
[Ipu cyllKe ChIMy4yHnX BJIQKHBIX MAT€pUAIOB JOCTATOYHO M 2-X YacOB, MPHU CYIIKE
(OpPMOBOUHBIX MAacC M CYCIEH3UH CYIIKYy HE0OXOAMMO MPOBOJIUTH HE MeHee 4-X
4acoB JI0 IOCTHKEHUS TIOCTOSIHHOW MacChl CyXOro MaTepHaa.

[locne BbICyIIMBaHUS OIOKCHI 3aKPbIBAIOT KPBIIIKOM, OXJIAXKIAIOT B SKCUKATOPE
Y BHOBb B3BEIIMBAIOT.

[Ipu omnpeneneHun macchl MCXOJTHOM HABECKM U BBICYIIEHHOTO Marepualia
HEOOXOJIUMO YUUTHIBATH MACCy IMyCTOTO OIOKCA C KPBIIIKOMA.

Pacyer BHaXHOCTM MaTepHajOB NPOMZBOAST IO  BBIIICHPHUBEICHHBIM
dbopmynaM, C TOUHOCTHIO IO BTOPOTO 3HAKA MOCJIE 3arsITOM.

Eciu mpu ompeneneHny BIQKHOCTH MaTepUATIOB HE TPeOyeTcsl BBICOKOM
TOYHOCTH, TO B3BEUIMBAaHUE MPOU3BOAUTCS Ha TexHMyeckux Becax (mo 0,01 r) u
BJIQ)KHOCTbh PACcCYUTBIBAETCS C TOYHOCTHIO A0 0,1%.

JUis  ToJlydeHusT HAJECKHBIX PE3YJIbTATOB  OMNPENEICHHUE  BIIAXKHOCTH
HEO0OXOIMMO MPOBOAUTH Ha TPEX MapauIeNIbHBIX MPOOax.

5 Oco0eHHOCTH NPUMEHEHH S XAPAKTePUCTHKHU - BIIAKHOCTh B CTPOUTEJIbCTBE

CtpoutenbcTBO JHOOOr0 O0O0OBEKTa — 3TO CJIOXKHBIM MHOTOCTYIEHYATHIH
npoiiecc. ['pamoctpoutenpHbIil KoaeKe, denepanbHbie 3aKoHb, coTHH ['OCToB u
CHulloB pernmameHTHpYIOT O0OImMe TpaBWjia W HOPMBI TI0  TPOBEIACHHUIO
CTPOUTEIbHBIX PadOT, HCTOJB3yeMbIM MaTepualaM; YKa3blBalOT, KaKUMU
U3MEPUTENbHBIMU MPHOOPAMH PEKOMEHIYETCS MPOBOAUTH KOHTPOJb Pa3IMYHbIX
($u3NUECKHUX apaMeTPOB, KOTOPbIE HEOOXOAUMO YUHTHIBaTh. MI3MepeHune BIaXKHOCTH
CTPOUTENILHBIX MaTEpUaIOB MPEAIOJIAracTCs OCYILIECTBIATh HAUMHAS C BO3BEICHUS
31aHUs, T.K. IPU 3TOM YYUTHIBAIOTCS MapaMeTpbl, HAUMHAsl OT BJIAXKHOCTH IPYHTa B
MECTe, TJiIe BEIETCS CTPOUTENHCTBO, (PU3MUECKUX CBOMCTB CTPOUTENbHBIX

MaTcpHralioB u 3aKaH4YuBasd KOHTPOJIEM pa6OTI:>I CHUCTEM OTOIIJICHUA,
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KOHIMITMOHUPOBAHUS U BEHTUJISIIUU.

Jis  Toro  4toObl  BO3BOJMMBIE  CTPOUTEIbHBIE COOPYXKEHHUS  ObLIU
JI0JITOBEYHBIMHM, HEOOXOJMMO HCIIOJb30BaTh MPHU CTPOUTEIHCTBE KaueCTBEHHBIC
CTPOUTEIbHBIE MaTepHAIIbl, KOTOPhIE COOTBETCTBYIOT KaK 3CTETHUYECKHUM 3arpocam,
TaKk W TexHWYeckuM TpeOoBaHusiM. OJHUM W3 OCHOBHBIX TpPEOOBAHMIA,
NpPEABSIBISIEMbIX K  CTPOUTEIbHBIM  MarepuaigaMm, SBISIETCS  ONpeAesieHHas
BJIYKHOCTb.

B kauecTBe MpUMEPOB MOKHO pacCMOTPETh CIIEYIOIIHE.

1. JIns cyXux CTPOUTENBbHBIX CMECEH BIIAXKHOCThH SIBJISIETCS BECbMa Ba)KHBIM
MoKa3aTejieM, BJIMSIONMM HAa WX TapaHTUPOBAHHBIE CPOKM  XpaHEHUs,
CJIEKHBAEMOCTb, CBHIITyYECTh, YTOJ €CTECTBEHHOIO OTKOCA, HACBIMHYIO IIOTHOCTb.
Cranmapt 28013 «PacTtBopsl cTpouTenbHble. OOIME TEXHUYECKUE YCIOBUD)
onpeneNsieT NpeaeiabHO AOMYCTUMYIO BIaXHOCTh CYXHX pacTBOpHBIX cmecel B 0,1%
[0 Macce C y4eTOM COCTaBa Pa3IMYHBIX CYXUX PAacTBOPHBIX CMECEH, a Takke Ha
OCHOBAHHMH TIPAKTUKUA PaOOTHI MPEATPUSATHH, B TOM YHUCIIE 3apyOEIKHBIX, TPEOOBAHUS
K MPEAeNbHO - JAOMYCTHUMOM BIAXXHOCTH HOJDKHBI ObITh pacummpensl 10 0,5% mo
Macce, a B OTAENbHbBIX ciydasx u 10 1,0%.

2. TpagMIIMOHHBIM MAaTEPHUATIOM, UCTIOJIb3YEMBIM J1JISl CTPOUTENILCTBA, SBJISAETCS
apeBecuHa. TemnonpoBOAHOCTh (TEIIO3AIUMTHBIE CBOWCTBA) pPa3JMYHBIX BHUJIOB
JE€pEBbEB HANPSAMYIO 3aBUCUT OT 00bEMHOTO BECa U BIAKHOCTH JPEBECHHBI.

JlpeBecHa THUIPOCKONMYHA, OHA YYTKO pEAarupyer Ha  BIAXHOCTb
OKpyXXaromien cpenbl. [Ipy BBICOKOM BIIQKHOCTHM JAPEBECHMHA pacIIMpAETCS, IPHU
HU3KOM — CkuMaeTcs. B 3aBUCHMMOCTH OT BIQXKHOCTH BO3JyXa H3MEHAETCA U
BJIAXXHOCTh CaMOTO Marepuasia. Bnara mydine BCero MPOHUKAET 4Yepe3 TOPLEBbIE
MOBEpXHOCTH  OpeBeH. Ilog ~ OTHOCHUTENBHOM  BIAKHOCTHIO  JIPEBECHHBI
MIOJIPAa3yMEBACTCSI COOTHOIIEHUE MACCHI 3aKIIFOUEHHOM B HEW BJIArM K Macce CyXou
JIPEBECHUHBI.

[lokazarenu cpeaHel BIa)KHOCTU JPEBECHHBI B CBEXKECPYOJIEHHOM COCTOSIHUU

MpYBeIeHbI B Tabymiie 1.
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Tabmuma 1 - CpeaHsisi BIQXHOCTb IPEBECHHBI B CBEKECPYOJICHHOM COCTOSTHUN

JlpeBecuna BraxxHOCTB B CpyOJI€HHOM COCTOSTHAH, %0
Emn 91
Cocna 88
[InxTta 100
bepesa 78
Ocwuna 82
Ombxa 84

[lo cTenenu BIaKHOCTHU JpeBecrHa ObIBAET:
® a0COJIIOTHO CyXoi (BlaxHOCTh paBHa 0%),
® KOMHATHO - CYXOH (BI@XHOCTH OT 8 710 15%),
® BO3JYILHO - CYXOH (BJIAXHOCTH OT 16 110 20%),
e T0JIyCyXOi (BIaxxHOCTH OT 21 10 23%),
e chrIpoii (Bmaru 6osee 23%),
e cBexecpyOsieHHOH (BIaXHOCTH 0T 40 110 75%)),

® MOKpOH (BIaxXHOCTH Oosiee 75%).

PexoMeHnpaimy 1o MNPOBEACHUID HU3MEPEHUM BIIAXKHOCTH CTPOUTEIBHBIX
MaTepHualoB

B coomBerctBum ¢ I'OCT 21718 «Marepuansl  CTpOUTEIBHBIE.
JMBIbKOMETPUUECKAA METOJI U3MEPEHHUS BIAKHOCTH [UJII MU3MEPEHHUS BIIAYKHOCTH
CTPOUTENILHBIX MaTepHaJIOB HEOOXOJAMMO HCIOJIL30BaTh BIaroMephl, MPUHIIMI
JNEUCTBUSL KOTOPBIX OCHOBAH Ha JHUAJIbKOMETPUYECKOM METOJE HU3MEpPEHUs
BIQKHOCTU. YKa3aHHBIM CTaHIApT paclpocTpaHseTcs Ha OETOHBI U CHITy4YHe
CTPOUTEIbHbIE MaTepUalibl, OJHAKO U BIAXKHOCTH JAPEBECHUHBI TAKXKE MOKET OBbITH
M3MEpEHa AUbKOMETPUYECKUM METOIOM. [[ManbKOMETpUUECKUI METOI H3MEPEHUS
BJIAKHOCTM OCHOBAaH HA KOPPEISIMMOHHOW  3aBUCUMOCTH JIUAJICKTPUYECKOU
IIPOHMLIAEMOCTH MaTepuaja OT COJEP)KAHUSA B HEM BJIArM NPHU TOJIOKUTEIbHBIX
TeMIeparypax.

B cootBerctBun ¢ I'OCT 21718 moArotoBka W NpPOBENECHHE H3MEPEHUUN

MIPOBOISITCS B 6 3TANOB:
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1. Jlns mpoBeneHus u3MepeHuil BIAXKHOCTH O0€TOHA Ha €ro MOBEPXHOCTH BBIOMPAIOT

yucThie poBHBIE ydacTku pazmepamu 300x300 MM (Ha KOTOPBIX HE JOJDKHO OBIThH

MECTHBIX HAIUILIBOB, BMSITHH M PAKOBUH IITyOMHOU OoJiee 3 MM U [uameTpoM Ooee 5

MM.)

2. Yucno ydyacTKOB YCTaHaBIMBAIOT M3 pacyera OJMH ydacTok Ha 1,5 M

noBepxHocTH Oerona. TemmepaTypa moBepXHOCTH O€TOHA BO BpeMsl HM3MEpEHHI

OJKHA OBITH He O0osee +40°C.

3. Jlus mpoBeneHUs: U3MEPEHUM BIIAXKHOCTHU CBHITYYHUX CTPOUTENBHBIX MATEPUAIOB

oTOuparoT u noaroTaiuBaroT 1mpoosl mo ['OCT 8269 umu 'OCT 8735.

4. TlonroToBKY K paboTe U U3MEPEHUs BJIAroMEpoOM MPOU3BOJSAT B COOTBETCTBUU C

MHCTPYKIIMEH MO €ro SKCILTyaTallku.

5. YcTaHaBiMBalOT aTYUK BilaroMepa MOBEPXHOCTHOTO THUIA Ha KOHTPOJIUPYEMBIii

yqgacTok O€ToHa (IPOM3BOIAT HE MEHEE TIATH H3MEPEHHUH BIIarOMEPOM).

6. I[lomemarT KaXayl0 TpoOy CHIMYYHUX CTPOUTEIHHBIX MAaTepUaioB B JaT4YHUK

BJIarOMepa 3aChIITHOrO TUMA (IIPOU3BOASIT HE MEHEE TPEX U3MEPEHUH BIIaTOMEPOM).
O0padoTka pe3yJibTATOB H3MEePEeHHUIi:

1. Tlo pe3ympTaTaM BCEX H3MEPEHHH BBIYUCIAIOT CpeaHee apudmernyeckoe

3HAYCHUE MMOKA3aHUH BIaroMepa.

2. Tlo rpaayupoBOYHON XapaKTEPUCTHUKE IJIi JAaHHOIO Marepuajga ONPEENAOT

CpCaAHCC 3HAYCHHUC CI0 BJIAKHOCTHU (COOTBeTCTBYIOI_Hee 3HAUYCHUIO MOKa3aHUU

BIIarOMeEpa).
3. AOCOITIOTHYIO MOTPEITHOCTh OTIPE/ICIICHUS cpenHen BJIQKHOCTH
[
MPOKOHTPOJUPOBAHHOTO Marepuaa a[w] MPOIICHTAX :
2 © 4
oy A ]
Ao W
Alw]=+ 7] + +A7
3 3 , (8)

huli¥] 2| 40w

a0COJIFOTHOM TMOTPENMIHOCTH BjaroMepa (3Ha4eHUs KOTOPBIX TPHUBEICHBI B

rae - CHACTEMaTW4eCKas W CJy4yailHasi COCTABJISIOIIME OCHOBHOM

TEXHUYCCKOU AOKYMCHTAIIMKU Ha BJIAroMcEp,
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2, . abcomoTHast MOTPEIHOCTL rpagxyupoBanus (%).

4. O1eHKy BJIaXHOCTH MaTepuajia MpPOBOJST CPAaBHEHHEM 3HAUEHUI BIAXXHOCTH C
MOKa3aTeJsIMU  BJIAXXKHOCTH, YCTAHOBJIICHHBIMH B CTaHIapTaX WIA TEXHUYECKHX
YCIIOBUSIX HA 3T MaTEpUAIIBI.
5. Pe3ynbTaTsl M3MEpEeHUH 3amUCBHIBAIOT B JKypHaI (KOTOPBIA JTOJDKEH COAEpkKaTb
CJEyIOIIME JaHHbIE:

® HaWMEHOBAHHE MaTepPHUANIA;

e [I0Ka3aHMs BJIaromepa 1o pe3ysbTaraM BCeX U3MEPEHUH;

® CpemHss BIQKHOCTh MaTepuala.

N3mepuTenbHoe 000py10BaHNe /151 HEPA3PYIAKIET0 KOHTPOJISI BJIAKHOCTH
CTPOUTEJIbHBIX MATEPHAJIOB

1 TTIpuGopsi cepun UBJIM-2 (pucyHok 3).

JIiist U3MepeHUsT BIAXKHOCTH CBHIMTYYHX M TBEPJBIX CTPOUTEIBHBIX MATEPHUAIOB
HAIIMMU CTienuanucTaMu paspabotanbl npudopsl cepuun UBJIIM-2 (puc. 3). Oum
npeIHa3HauYeHbl JJI1 OINEPAaTUBHOIO HEPa3pyIIAONIEro M3MEPEHUS BIIAXKHOCTU
pasznuusbIX cbimydux MatepuanoB (MB/IM-2-01 - oO6beMHbIi 30HI, KOHCTPYKTUBHO
BBITIOJTHEHHBIM B BHJI€ METAJUIMYECKOTO IMIIMHIAPA, BHYTPb KOTOPOTO 3aCHINACTCS
U3MepsieMblii MaTepuai), APEBeCUHbl U CTPOUTEIbHBIX MarepuanoB (MBIM-2-02 -
MOBEPXHOCTHBIM 30HJ, KOHCTPYKTMBHO BBITIOJIHEH B BHUJAC UWIMHAPUISCKOU

METALITMYECKON €MKOCTH, KOTOpasi MPHUKJIAILIBACTCS K H3MEPSEMOMY MaTepuaiy).

Pucynok 3 - Ilpubopsi cepun UIB/IM-2 niis u3MepeHus: BIXHOCTH CHITTYIUX U
TBEPJIBIX CTPOUTEIILHBIX MaTEPHAIOB

[TpenmytiecTBa mpudopoB cepun MIB/IM-2:
- HOJJIEPKKa /10 32-X pa3IMuHbIX MAaTEPUATIOB;
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- 3aMUCh JI0 64-X TOUEK NaMsATH Ha KaXKJbIi MaTepual;

- BO3MO>KHOCTb TIOJIKITIOUEHUS K OJTHOMY U3MEPUTEIbHOMY OJI0KY 2-X TUIIOB 30H/IOB

(0OBEeMHBIN U IOBEPXHOCTHBIN);

- TeMIIEpaTypHas KOMIICHCAUsl H3MEPEHUM;

- U3MEPEHNE C BO3MOKHOCTBIO YCPEITHEHUS 10 BPEMEHH;

-  HW3MEpPEHHE B Pa3IMYHbIX E€AUHMUIAX: BJIAXKHOCTb, BJIArOCOAEPKAHUE,

JOURIIEKTPUYECKask IPOHULAEMOCTB;

- y10OHbI HHPOPMATUBHBIN rpaduuecKuil JUCIIIEW U BBIXOJl Ha KOMIIBIOTED.
Kparkue TexHnueckue XxapakTepucTUKU

JInarna3oH m3MepeHust BIAKHOCTH JJIsl APEBECUHBI, %: - COCHA,

15...35
enb, 6epesa, 1y0, ocuHa, OyK
AOCOIOTHAS MOTPEIIHOCTh U3MEPEHUS BIAXKHOCTH JPEBECUHBI, %o + 1
Jlnana3oH U3MEpEHNs BIAXKHOCTH JUJISl CTPOUTEIBHBIX MAaTEPHUAJIOB, 15
%: - KkupI4
AOCOJIIOTHAS TOTPELIHOCTh M3MEPEHNUS BIAKHOCTH JIJISI L

CTPOUTENILHBIX MATEPUATIOB, %o
VeaoBus SKCILTyaTanyy Ipudopa: - reMueparypa Bosayxa, ’C - +5...+40; 5...80;
OTHOCHUTEJbHAsL BIAKHOCTh, % - arMocdepHoe naBiieHue, klla oT 84 o 106,7

2 Bnaromep mnwiomarepuanioB HWBIIM-02 (puc. 4) npenHasHadeH i
M3MEpEeHusl BIAKHOCTH MHiIoMarepuaioB (Oepesa, ny0, COCHa, €llb, JMCTBEHHUIIA,
KJIeH, OYyK, TpyIlla, OCHHA, JIWTIA) ¥ M3JEIUA U3 HUX B TIPOIIECCE MPOM3BOJICTBA, CYIIIKH

Y XpAHEHUS.

CARANS & 2OCCWE

Pucynok 4 - Bnaromep nunomarepuanos UBIIM-02
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Jlnama3oH m3MepeHuil BIaKHOCTH, %o ot 5 o 30
[lorpenHocTs U3MEPEHUS BIAXKHOCTH, %o:

B JHana3oHe BIAKHOCTH oT 5% 1o 15% +1,0%

B JMana3oHe BIaKHOCTH OT 15% mo 30% =+ 2,0%
YcoBus SKCIUTyaTalyu:

JMara3oH paboyrx TeMIepaTyp ot 5° 1o 35° C

BJIQXKHOCTH BO31yXa 30-95%

3 Bnaromep ynuBepcambHblii BMMC-1 (pucyHok 5) mnpemHasHayeH st

KOHTPOJIA BJIAroCoACprKaHusa TBCPAbIX U CBIITYYHUX MATCPUATIOB.

Jwnana3zon mmepenus Bnaxsocta  0...100%
[TorpemHocTs 1...3%

[lamsTh pe3ynbTaToOB 1000

PucyHok 5 - Bnaromep ynusepcanbubiii BUMC-1

4 DBeCKOHTaKTHBIA S3KCIpecC-U3MEpUTENh BiIaKHOCTH MarepuanoB KC318.
Janupiii npuOop MpenHasHaueH Ui U3MEPEHUS BIAKHOCTU PA3IMYHBIX TBEPJIBIX
MOPOJ, JPEBECUHBbI, KapTOHA W KUPIUYHOM KIAAKH, SBISIETCS OECKOHTAKTHBIM,
WMHAYKTUBHBIM M HeEpazpylaronmmM. B ocHOBY paOoThl mpubopa MojoKeH MPUHLIHUIL
NPOHUKHOBEHMSI  DJICKTPOMArHUTHBIX CUTHAJOB B  MOBEPXHOCTh,  KOTOpas
aHaym3upyercs. beckoHTakTHBIN 3kcnipecc u3meputesb KC318 sierkuii, KOMIakTHBINA

Y MPOCTOM B UCTIOJIb30BAHUMU.
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OcHoBHOE XapakTepucTuku mmepurens Biaxuoctd KC318 (pucynok 6):

* U3MEPECHMS BJIAXXHOCTH JiepeBa Bapbupyercs B nmamazone 0-35% Rh, nns
Markux — ot 0 10 53% Rh;

* CIIOCOOHOCTh K CBETOJMOJHOW WHIWKAIMU BJIAKHOCTH OOpa3lioB H3
TUTNCOKApTOHA U KUPTINYA;

* ipudop umeet paspemerue 0,5%Rh npu norpemmoctu — He 6onee +4% Rh;

* uMeeTcsl QYHKIIHSI aBTOMATHYeCKOTO BBIKITIOUCHUS MTpHUOOpa uepe3 2 MUHYTHI
CBOEH HEAKTUBHOCTH;

* IUTAHUE OCYIIECTBIsIETCS uepe3 Oarapero 9 V;

* pasmepbl mmepurens — 170x75x30, Bec — 152 rpamma.

Pucynok 6 - beckOHTaKTHBIN 3KCTIpecc-u3MepUTeNb BiaxHocTh MatepuanoB KC318

5 Urompyarsrii Baromep Testo 606-1 (pucyHOK 7)

Hronpuarsiii Braromep Testo 606-1 npennazHadeH Ul U3MEPEHUS BIIAXKHOCTH
JPEBECUHBI, OETOHA U JPYIHX CTPOUTENbHBIX MarepuayoB. [1o3BossieT mpoBOAUTH
M3MEpEHUs BJIAKHOCTH HA MOBEPXHOCTU M HEOOJBINON TiIyOuHe (10 2 cM), hjieacH
JUISL  KOHTPOJISI TOHKMX CTPOUTENbHBIX MaTrepuanoB. Vimeer BCTpOEHHBIE
rpaJlydpOBOYHBIE 3aBUCUMOCTH MO 7 TpyNlaM CTPOUTEIbHBIX MaTepUalioB.
Jvana3zoH  W3MEpEHUH  OTHOCHUTEIbHOW  BJIAXHOCTH: JpeBecuHbl  7..55%,

cTpoutenbHbIX MarepuanoB 0-22% IlorpemmocTts 1%

PucyHnox 7- Urosbuareiii Biaromep Testo 606-1

27


http://www.gsi.ru/catalog/testing/testo606_1
http://www.gsi.ru/catalog/testing/testo606_1

KoHTpoJsibHbIE BONIPOCHI

1 Yo Takoe BIAKHOCTh CTPOUTENILHBIX MaTepruaioB?

2 OnuumTe BIAKHOCTH KaK (U3UUECKYIO BETUYUHY.

3 Kakumu (opmynamu onpenensercss BIaKHOCTh U BIArocoAepKaHue MaTepHasioB?
4 Tlepeuncimre METOIbI U3MEPEHHUS BIIAXKHOCTH.

5 OnuumTe METOIUKY XpaHEHUsl U MOJTOTOBKHU MPOO Il ONPEAENICHHS BIAKHOCTH
MaTepHuaioB.

6 B dem 3akimrodaercsi METOJMKAa OMNPENENICHUS BIAXHOCTH MaTepHaja BECOBBIM
METO0M?

7 Tlepeuncaure mpuOOpbl HEPa3pYILIAIOIIEr0 KOHTPOJS BJIAKHOCTH CTPOUTENBHBIX
MaTepHaloB.

Jlutepatypa

1. Txagenko I'. A. HopmaruBHO-TeXHHUYECKOE OOCCIICUCHHE W YIPABJICHUC
KaueCTBOM B MPOMBILUICHHOCTH CTPOUTEIbHBIX MaTepuajoB: YueObHoe nmocodue s
CTYACHTOB, oOywatonmxcsi no HampasieHuto "CrtpoutenbctBo"; PoctoB H//:
PocToBckuii rocy1apcTBEHHBIN CTPOUTENBHBIN yHUBEpPCHTET, 2003,

2. DIICKTpOHHas OMOIMOTEYHAs CUCTeMa: WWW.Znanium.com.

3. KoMmekr na3epHbIX JAWCKOB C TPUMEPAMHM HCTIBITAHUM KOHCTPYKIIMA
HEepa3pyLIaloNIMMHA METOJaMHU.

4. IIpocniekThl Ha TPUOOPHI U CUCTEMBI KOHTPOJISI KauecTBa.

5. 'OCT 16483.7-71. «IpeBecuna. Meto onpeaeiacHus: BIaKHOCTH.

6. T'OCT 21718. «Marepuanbl cTpoUTeNbHBIC. JIMAMPKOMETPUYECKUNH METON
U3MEPEHHUS BIAKHOCTH.

7. TOCT 8269-99. Illebenp u3 NpUpOAHOTO KaMHs, TPaBU U IeOEHb U3 TpaBusl IS
CTPOUTENBHBIX pa0OT. METO1bl UCTIBITAHUI.

8. 'OCT 8735-88. «Ilecok niist CTpOUTENBHBIX PaO0T. METOIbl UCTILITAHUID) .

9. I'OCT 12730.0-78. «betonsl. O61WE TpeOOBAHUS K METOAAM OTIPEICTICHHS

INIOTHOCTH, BJIAJKHOCTH, BOAOIIOIJIOIICHMA, IIOPHUCTOCTU U BOJOHCIIPOHUIIACMOCTID) .
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