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JIABOPATOPHAS PABOTA Ne 6

HCITIOJIb30BAHUE METOJIOB HEPA3PYIIAIOIIETI'O KOHTPOJIS ITIPU
OIPEJEJIEHUHU BJIAYKHOCTU CTPOUTEJbHBIX MATEPHUAJIOB,
W3JIEJIMA 1 KOHCTPYKIIUI

BraxHOCTh CTPOUTENBHOTO MaTepuana — BEIMYMHA, XapaKTEPU3YIOIIAsACS
KOJINYECTBOM BO/Ibl, HAXOASAIIMMCS B Matepuane. [Ipaktnuecku Bcerjia moBbIIICHHAS
BJIAKHOCTh CTPOMMATEPHUAIIOB OTPUIATENILHO BIMSIET HAa KayecTBO. TakK, Hampumep,
YBEIIMYEHNE BJIAKHOCTA HEKOTOPHIX BHJIOB YTEIUIMTENSI BCEro HA HECKOJBKO
MPOLEHTOB, YXYAIIAIOT WX TEIUIO3AIUTHLIE CBOMCTBA HA NOPAAOK. MOKpBIU
MEHOOJIOK WM JaKe KUPITWY 3HAYUTEIHHO TEPSIIOT CBOM TIOKA3aTEeNN 10 MPOYHOCTH U
T.1. BHaXHOCTP CTPOMMATEpPHAIOB HW3MEPSAETCS OTHOILIEHUEM MAacChl BOJIbI,
HAXOJSIIEHCS B CTpOMMATEpUale B MEPUOM 3aMe€pa K HOPMATHUBHOM Macce CyXOro
Marepuana.

[Ipu TpaHCTIOPTUPOBAHUH, XPAHEHUU U IPUMEHEHUH MaTEPUATIOB UMEIOT JIEIIO
HE C BOJIOTOTJIAIIICHUEM, a C MX BIAKHOCThbIO. Brnaxknocth Mensercs ot 0% (st
a0COJIFOTHO CYXHMX MaT€pUajioB) /10 3HAYEHUS TOJHOTO BOJOTIOTJIONIEHUS! U 3aBUCUT
OT TOPHUCTOCTH, TUTPOCKOMMYHOCTU M JPYTMX CBOMCTB Marepuaiga, a TaKkKe OT
OKpYXKalollle Cpelbl - OTHOCHUTEIbHOM BJIAKHOCTH M TEMIIEPATyphl BO3yXa,
KOHTaKTa marepuajia ¢ BOJOM U T.Ja. JIJIs1 MHOTMX CTpPOUTENbHBIX MAaTE€pPUATIOB
BJIAXXHOCTh HOpMHpOBaHa. HarmpuMmep, BIaxHOCT, MOJIOTOTO Mena - 2 %, KOMOBOTO -
12%, cTeHOBBIX MaTEpUAIIOB - 5....7, BO3AYIIHO-CYXOH ApeBecunsl 12....18 %.

[TockombKy CBOMCTBA CYXMX U BIXKHBIX MaT€pHUAIIOB BECbMA PAa3JIMYHbI,
HEOOXOAUMO YYUTHIBATh KaK BJIAXHOCTh MaTepuia, TaK U €ro CHOCOOHOCTh K
MOTJIONICHUIO BOABL. BO Bcex cilydasix - NMpU TPAHCHOPTUPOBAHUM, XPAHEHUH H
MIPUMEHEHUH - CTPOUTENIbHBIX MAaTEPHUAJIOB MPENOXPAHSIIOT OT YBIIAXKHEHUS.

1. Onucanue puznIeCKoOil BeTMINMHbBI



BraxxHOCTh — 3TO MaccoBO€ KOJMUYECTBO (DPM3UKO-MEXaHUYECKU U (PU3UKO-
XUMHUYECKH CBSI3aHHOUM BOJbI, COJEpIKAIEeCs] B Marepualie 1 OTHECEHHOE K macce
BJIQKHOT'O WJIM BBICYIIIEHHOTO MaTepuaa.

JUIl XapakTepUCTUKUA COAEpKaHHUs BJard B Marepuanax NPUMEHSIOTCS IBe
BEIMYUHBI: BJIArOCOJEP)KaHUE U BIAXKHOCTb. PaHee 3TH BENMYMHBI HA3bIBAIKCH
COOTBETCTBEHHO a0COJIFOTHOM M OTHOCHUTENHLHOM BIQKHOCTBHIO.

[lon BnarocoaepkaHWEM MMOHMMAETCS OTHOILIEHWE  Macchl BJaru (ms),
coJiep Kalleiics B Telie, K Macce adCOJIFOTHO CYXOro Teja meyx.

[lox B1aXHOCTHIO - HOHMMAETCS] OTHOIIIEHUE MAacChl BJIark MB, COZAEpIKaIIencs
B TeJe, K Macce BIAXKHOTO MaTepuaia mail.

Ecimu macca Boabl (m,), yaaiaseMol MpU CYIIKE W3 BJIAKHOTO Marepuaa,
OTHOCHUTCSI K Macce BJIaXHOro mMarepuaina (M), TO Takas BJIQKHOCTb Ha3bIBACTCS

OTHOCUTEITLHOU:

Wom = = -100% 1)

m

an

Ecam macca Bojbl, yiansieMoi Mpu CYIIKE U3 BIAKHOTO MaTepualia, OTHOCUTCS

K Macce CyXoro marepuana (mgyy), TO Takas BIaKHOCTb HAa3bIBAETCs a0COJIFOTHOM:

W = —=-100% )
m..
B3zanMocBs3b MEXIy STUMH BIQKHOCTSIMH MOXKHO BBIPA3HUTh CJIETYIOIIMMHU
bopmynamu:
W
= OTH . 0,

W e 00w 100% (3)

w
Wy = —=—-100%(4 4

abe

HpI/I HCIIOJIb30BAHUH B pacyCTax BCIMYHUH MACChI HCXOI[HOﬁ HABECKU, I' — M1 U

MaccChl CyXOW HaBECKH, T — My, TO pacuyeTHbIE (OPMYIIbl IPUHUMAIOT BHUI:

m, —m
OTtHOCcUTEnbHAs BIKHOCTh MaTepuana: Wy, = ——2-100 % (5)

m,

m, —m
AOcomoTHas BIaKHOCT, MaTepuana: Wys, = ———=-100 % (6)

m,



Boipaxkath BJIQKHOCTh MOKHO HE TOJILKO B MPOIIEHTAX, HO YU B OTHOCHUTEIbHBIX
€MHUILIAX.

B ompeneneHHbIX OTpacisx MNPOMBINUIEHHOCTH Ui YKa3aHUS COJIEPKAHUA
BJIATM B Marepuajie MNPUMEHSIOTCS BJIAroCOJEpPKaHNE WIA BIQXHOCTh B
3aBUCUMOCTH OT YCTAHOBUBIIMXCS TPAAWLIMK. DOJbIIEH 4acThi0O B TEOPETUUECKUX
HCCJIEOBAHUAX M PACUETax COJEPKAHUE BJIATH 3aJAETCA BIATOCOJIEPKAHUEM, A B
MMPOM3BOJACTBEHHBIX YCJIOBHUSAX B JKCIIEPUMEHTAX sl TOM )K€ LIEJM 4alle MpuMe-
HSAIOT BJIAYKHOCTb.

[Ipu u3MepeHusX BIAKHOCTH HEOOXOMMMO YUYMTHIBATH (DOPMBI €€ CBS3U C
MaTepuaioM, a TaKKe OCOOEHHOCTH TMIPOTEPMHUECKOrO paBHOBECHS] MaTepuala ¢
OKPY>Karoler BO3IYIIHOW CPEIOH.

EcTecTBEeHHBIE M TPOMBIIIUICHHBIC BJIAr0COJIEPIKALINE MaTEpUAIbl OTHOCSTCS K
KOJUIOMJIHBIM, KaNWUISIPHO-TIOPUCTBIM WM KAMWUIAPHO-TIOPUCTHIM ~ KOJJIOMTHBIM
TenaM. K KOJUTOMIHBIM TeNaM MPUHAAJIEKAT 3JIACTUYHBIC T'€lM, CTYJAHH, JKEJIaTHUHBI,
MYYHO€ TeCTO U T. 4. lIpuMepoM KanwuIsspHO-TIOPUCTBIX TEN SIBIIIOTCS KBapLEBBIN
MECOK, €Jabo O000MOKEHHbIE KepaMHYECKHE Marepuaiibl U T. M. BOJBIIMHCTBO
BJIAYKHBIX MAaTEPUAIOB SIBJSIIOTCA KOJUIOUIHBIMH, KANWJUISIPHO-TIOPUCTHIMHU TEJIAMH.
Kosnmounaeie Tena xapakTepu3yoTCsl MAIBIMUA pa3MepaMi KanwuIsipoB, OJIM3KUMU K
paauycy JeUCTBUS MOJICKYJSIPHBIX CHJI, © MOTYT pacCMaTpUBaThCs B OOIIEM ClTydae
TaKke KaK KamuULIpHO-NOpHUCThie Tesa. CrocOOHOCTh MaTepuaioB MOTJIONIATh U
OT/aBATh BJIAry ONPEIEISIETCS, C OJTHOM CTOPOHBI, CBOVICTBAM MU TBEPJOTO «CKEIETa»
MaTepuaa, a ¢ IPyrou - GopmMoii CBSI3U C HAM BIIArd.

Ha mepByro rpynmy CBOMCTB HamOOJbINEe BIMSHUE OKa3bIBAIOT pPa3Mepbl
KaWUISIPOB.

Paznnaaer Tpu rpymiibl KanuUIPHO -IIOPUCTHIX TEJL:

- MUKPOKaNWJUBIPHBIE,

- MakpOKaluUIsIpHbIE,

- ITCTCPOIIOPO3HEIC.



Y nepBbIX paauyc KanwusipOB MEHbIIE 10° CM, Y BTOPBIX - OOJIbIlIE 3TOM
BEIIMYUHBI, Y TPEThHX - KamWUBIPhl UMEIOT pasHbie pa3Mmepbl. Ha mepeHoc Biaru
BHYTPU KalWDIIPHO-TIOPUCTBIX TEJI BIHUSAIOT Takke QopMa KamwuBIpoB, HX
pacrioioKeHHE U COSTMHEHUE, a TAK)KEe MEXaHUYECKHEe CBOMCTBA MaTepUAaJIOB.

HambGonee monHas kmaccudukarus ¢hopM CBs3W BJaru ¢ MarepuajioM jJaHa
I[1. A. Pebunrnepom, UCX0Is U3 MHTEHCUBHOCTH (hOPM CBSI3H.

B 3aBrcuMOCTH OT SHEprun, HeOOXOAUMOM JIs ylaleHusl Biard U3 Teja, CBSI3U
JeNSITCS Ha XUMUUeckue, (puznko-xumMudeckne u (pusznko-mexannyeckue. K meppoit
IpyNIe OTHOCATCS HauOoJjiee CWIbHBIC CBSI3U: MOHHAA W MoJsiekyssipHas. [Ipu stux
dopmax CB3M BoJa KaK TaKOBAs MCUYE3aeT U €€ MOJIEKYJIbl BXOAST B COCTaB HOBOTO
BemiecTBa (TuaparHas Boja). XUMHUYECKU CBs3aHHAs Blara Pe3kKo OTIMYACTCS TIO
CBOMM CBOMCTBaM OT CBOOOHOI; €€ HeNb3s yAATUTh CYIIKON WIIH OT)KAaTHEM.

K ¢u3uko-XxuMHaecKuM CBS3SIM OTHOCATCS aICOPOLIMOHHAA M OCMOTHYECKas
cemu. [lepBas xapakrtepHa sl TUAPOPWIBHBIX W THAPOMOOHBIX TEN; yAalICHHE
BJIard TPOUCXOJIUT UCMApEHHeM, JecopOIeld y TUAPOUIbHBIX TEd WM
nezaacopouuein - y ruapodoOHbix. OcMoTHYECKas CBS3b HMMEET MECTO Yy
PACTHTENBHBIX KIETOK C KOHIIGHTPUPOBAaHHBIM pPacTBOPOM, B KOTOpBIE BOJA
MPOHUKACT U3 OKPYKAIOIIEH CPeIlbl, C MEHEee KOHIICHTPUPOBAHHBIM PACTBOPOM.

[Ipu nHambosiee cnaboil CBA3M - (PU3UKO-MEXaHMYECKOW - BOJA YJEp>KHBaeTcs B
HEOIPEIETCHHBIX COOTHOMICHUAX. CBS3b MOXKET WMETh CTPYKTYpPHBIM Xapakrep,
HarpuUMep, B CTyHE 00pa3yIOLMX BEIIeCTBAX.

B mMuxpoxanmmisipax cBsf3b 00pa3yercsi MOTJIOMIEHHEM BOJIbI W3 BIJIAKHOTO
BO3[yXa WM HEMOCPEACTBEHHBIM CONPUKOCHOBEHHEM Marepuaja ¢ BOJAOW, B
MaKpOKanuuisipax - MOTJIOIIEHHEM BOJABI MPSIMBIM CONPUKOCHOBEHHEM. B 00oux
CIIy4dasix BOJa MEXaHUYECKH yJIEP KUBACTCS aICOPOIIMOHHBIMU CUJIAMH Y CTEHOK.

OcHoBHasg Macca BOJbI, KpOME CBSI3aHHOW aJICOPOIIMOHHO, COXpaHSET CBOU
CBOMCTBA. YCIIOBUEM HApyIIEHHS CBs3U  SIBISIETCS  JICWCTBUE  JIaBJICHUS,

NpeBOCXOAIIEro KanwuisipHoe. CBs3b CMEIIMBaHUEM OOpa3yercss B HEMOPHUCTHIX



CMa4MBaEMbIX TeJlaX MPUWIMIIAHUEM BOJBI MPU €€ CONPUKOCHOBEHUH C TIOBEPXHOCTHIO
Tena. Y ajeHue Baru, Kak v Mpu CTPYKTYPHOU CBS3H, MPOU3BOAUTCS UCTIAPEHUEM.

Pasrpanuuenue Biaru mo gopme ee CBSI3U C CyXUM MaTepuaioM MpeACTaBIseT
CJIOXHYIO 3aJady, XOTs JJisl 3TOTO ObLI MPEAJIOKEH psiJi METOJ0B, OCHOBAaHHBIX Ha
UCIIOJIb30BaHUM M3MEHEHUs (U3UYecKux (B TOM UYHCIE U  AJIEKTPUUECKHX)
XapaKTEPUCTUK.

2. Onucanue U BbIOOP MeTOAa U3MEPEHUS BIAKHOCTH

Metoapl U3MEpEHUSI-BIAXHOCTH MPUHSTO EIUTh Ha MpsSIMbIE U KOCBEHHbIE. B
OpsIMBIX ~METOAAX MPOMU3BOAMTCA HEMOCPEACTBEHHOE Pa3[El€HUE  BIAXKHOTO
MaTepuaia Ha CyXxOe€ BEILECTBO U Biary. B KOCBEHHBIX METO/JaxX MU3MEpAETCs Apyras
BEIMYMHA, (PYHKIMOHAILHO CBS3aHHAasg C BIAXHOCThIO Marepuana. KocBeHHbIE
METOIbl TpeOYIOT MpeaBapuUTEIbHOM KaaMOpPOBKA C  IETIbI0  YCTAHOBJICHUS
3aBHCUMOCTU MEX]y BIXHOCTHIO MaTepuaia U N3MEpsieMON BETMUMHOM.

2.1 Meton BBICYILIMBaHUS

Haubonee pacnpoCTpaHEHHBIM  MPSIMBIM ~ METOAOM  SIBIISIETCS  METOJ
BBICYIIIMBAHUS, 3aKIIOYAIOUMICA B BO3AYIIHO-TEINIOBOM CyIKE 00pa3lia Marepuaia
710 TOCTHKEHUSI PaBHOBECHS C OKPYIKAIOLLEH CPEIoid; 3TO pAaBHOBECHE YCJIOBHO CUM-
TaeTCsl PABHOLICHHBIM TOJHOMY YJaJEHUIO Biard. Ha mnpakTtuke mnpumeHsiercs
BBICYIIIMBAHWE JIO TIOCTOSIHHOIO BECa; 4Yalle MPUMEHSIOT TaK Ha3blBaeMble
YCKOpPEHHBIE METO/IbI CYIIKU

B mnepBom ciydae CylIKy 3aKaHYMBalOT, €CJIM JBa IOCJIEAOBATEIbHBIX
B3BEIIMBAaHUS HCCIIENYeMOro, oOpa3lia Jali0T OJMHAKOBbIE WIM BechbMa OJIM3KHE
pe3ynbTarhl. Tak Kak CKOPOCTh CYIIKHM IMOCTENEHHO YMEHBILIAECTCS, MPEANOaracrcs,
YTO MPH 3TOM YyAAISETCS MOYTH BCS BJIara, cojepxarascs B oOpasue. JJmTenbHOCTb
OTPEAENCHHS] ’TUM METOJIOM COCTABIJISIET OOBIMHO OT HECKOJIBKMX 4acoB JI0 CYTOK U
Oosiece. B yCKOpPEHHBIX METOJaxX CyIIKa BEAETCS B TEUYEHHE ONPEHEICHHOTO,
3HAQUUTENBHO 0O0JIee KOPOTKOrO MPOMEXKYTKAa BpPEMEHH, IMpPU MOBBILICHHON
Temmeparype (Hampumep, CTaHIAPTHBIM METOJ ONpENENeHUs BIAXHOCTU 3€pHa

cymkoi pazmojyotoir HaBecku npu +130°C B teuenue 40 muH). B mociennue ropi



I YCKOPEHHOM CYIIKH psla MaTepHalioB CTAIM MPUMEHSTs HHPpaKpac Hble JIy4yH, a
B OTACNBHBIX CIy4asx - JAUDJICKTPUYECKHM HarpeB (TOKM BBICOKOW YacTOTHI).
OrnpeneneHuio  BIAKHOCTH TBEPAbIX MaTEpUalIOB BBICYIIMBAHWEM MPUCYIIU
CJIEIYIOIIME METOANYECKUE TIOTPEIIHOCTH:

a) Ilpum BBICYIIMBaHWMM OPraHUYECKUX MaTEPHUAJIOB HApPSAy C TOTEpeH
TUTPOCKOTIMYECKOM BJIard MPOUCXOAUT NOTEPS! JIETYUHX; OJHOBPEMEHHO IPHU CYIIKE B
BO3JlyX€ UMEET, MECTO MOTJIOIIEHUE KHCIOPO,1a BCIECICTBUE OKUCIICHUS BEIIECTBA.

0) IlpekpaieHue CylmIKM COOTBETCTBYET HE IOJHOMY YJIAJEHUIO BJard, a
PABHOBECHUIO MEXY J1aBJICHUEM BOJSHBIX IAPOB B MaTepUaie U JaBJICHUEM BOSTHBIX
IapoB B BO3IyXE.

B) YjiajieHue CBsI3aHHOW BJIarM B KOJUIOWIHBIX MaTepHanax HEBO3MOXKHO Oe3
paspylleHns KOJUIOWIHON YaCTUIIBI U HE JOCTUTACTCS TIPY BBICYIIMBAHUU.

r) B HekoTopepIX BemeCTBaX B  pe3yibTare CYIIKA  oOpa3yercs
BOJIOHENIPOHMIIAEMAs KOPKA, MPEMSITCTBYIONIAs YIaJICHUIO BIIATrH.

Hekoropple W3 yKa3aHHBIX MOTPEIMIHOCTEM MOYKHO YMEHBIIWTH CYIIKOM B
BaKyyMe IIpY NOHW>KEHHOM TeMIIepaType UM B TOTOKE UHEPTHOTO raza. OaHako JJis
BaKyyMHOUW CYIIKH TpeOyercs OoJiee TpOMO3JKas U CJIOXHas anmaparypa, 4yeMm JJis
BO31YIIHO-TEIJIOBOM.

[Tpu Hambosiee pacnpoCTpaHEHHOUN CYIIKE (B CYIIMJIbHBIX IKadax) UMEIOTCS
MOTPEIIHOCTH, 3aBUCSIIME OT MPUMEHSEMON anmnaparypbl U TEXHUKH BBICYIIIMBAHMUS.
Tak, manpumep, pe3ynbTaThl OMNpPENEICHUS BJIAKHOCTH 3aBUCIAT OT IJIUTEIHLHOCTH
CYIIKHA, OT TeMIeparypbl W aTMOC(EepHOTO maBiieHUS, MPH KOTOPHIX TMpOTeKaia
cymka. Temmeparypa uMeeT 0COOCHHO OOJbIIOE 3HAYEHHE MPU HCTIOJIb30BAHUU
YCKOPEHHBIX METOJO0B, KOTJa TOHW)KEHHE TEeMIIeparypbl CHILHO BIMSAET Ha
KOJIMYECTBO YJaJIeHHOU Biarv. Ha pe3ysibTaTsl BRICYIIMBAHUS BIMSIIOT Takxke Gopma
Y pa3Mepbl OIOKC U CYIIMIBHOTO 1IKada, pacupeneseHue TeMIepaTypbl B CyIIMIIBHOM
mKkady, CKOPOCTh JBHKEHUS BO3yXa B HEM, BO3MOKHOCTb YHOCA IbLTA MJIM MEJIKUX
yacTul] obpasna u T. 1. 18 marepuanoB, MOABEPrarolIMXCcs Mepes OnpeaeieHueM

BJIAXKHOCTH M3MEJbUYCHHUIO, OOJIBIIOE 3HAYECHHWE WMMEET yObIIh BJIard B oOpaslie B



MpoIecCce M3MENbUCHUS. DTa YObUIb OCOOEHHO BENHMKA, €CIM IPH pa3MoJie UMEET
MecTo HarpeB ooOpasima. C Apyroil CTOpOHBI, BO3MOKHO TIOTJIOIIEHUE BJard U3
OKPY2Karoller Cpeabl B MPOMEKYTKAX

BPEMEHU MEX]ly OKOHYaHHEM CYIIIKU U B3BEIIMBaHUEM 00OpasIia.

B wrore BBICymMBaHWE TPEACTABIIET COOOM YHCTO AMITMPUYECKUN METO/I,
KOTOPBIM ONPENESeTCs HE MCTUHHAS BEIMYMHA BJIAXXHOCTH, a HEKas YCIJIOBHas
BeIMUMHA, OoJiee WM MeHee Oym3kas K Heid. OmpeneneHuss BIAKHOCTH,
BBITIOJTHEHHBIE B HEOIMHAKOBBIX YCIIOBUSIX, JAIOT TNIOXO CONOCTABUMBIE PE3YJIbTATHI.
Bosiee TouHble pe3yibTaThl Ja€T BaKyyMHas CYIKa, BBHITIOJHSAEMas OOBIMHO B
KaMepe TMpHu NOHWKEHHOM JaBJICHUU (25 MM PT. CT. U HIXKE) 10 IOCTOSIHHOTO Beca.

2.2 JIMCTUIUIAIIMOHHBINA METO/

B nucTUansSmoHHBIX METOAaX UCCIEAyeMbIi 00pa3el] MoA0rPEBACTCs B COCY/IE
C OTpeeNICHHBIM KOJMYECTBOM >KHMJKOCTH, HE CMEIIMBAIOIIECICS ¢ BoAOM (OeH301,
TOJYOJ, KCHUJIOJ, MUHEPATbHOE Macjo W T. 1.), 10 TEeMIEepaTypbl KUIEHHUS 3TOM
xuakocTu. [1apel, mpoxoas yepe3 X0JIOAWIbHUK, KOHAEHCUPYIOTCS B UI3MEPUTEIHHOM
cocyjie, B KOTOpOM M3MepsieTcsi 00beM, WK BeC BOJIbI. JIMCTUIUIALIMOHHBIE METOBI B
Pa3TUYHBIX MOAU(PUKALUAX U C UCTIOJIb30BAHUEM PA3HBIX KOHCTPYKIIMM armapaTypbl
ObUIM pa3pabOTaHbl IS PA3JMYHBIX MarepuajgoB, B TOM YHCJIC U JJIS SKUIKUX.
OnHako IUCTWUISIMOHHBIM METOJIaM TaKK€ CBOWCTBEHHBI MHOTHE HEIOCTATKH.
Kamm Bogapl, ocTaronmecs Ha CTEHKaX XOJOAWIbHUKA M TPYOOK, BBI3BIBAIOT
MOTPEITHOCTA B ompencneHusx. l[IpuMmeHsemble pacTBOPUTENM, Kak MPaBUIIO,
OTHEOTAacHBI, a almaparypa Xpyrnka 1 FpoMO3/IKa.

Meronbl  BBICYIIMBAaHUS W JUCTWUISILIMOHHBIE TIPUHSTHI B  KA4eCTBE
CTaHIApTHBIX METOJIOB OTIPEEIICHUS BIYKHOCTH OOJIBIIIMHCTBA MAaTEPHATIOB.

2.3 DKCTpakMOHHBIE METObI

DKCTpaKIMOHHBIE METO bl OCHOBAaHbI Ha (M3BJICUCHHUH BJIAard U3 UCCIIEAYEMOIO
oOpasia TBEpJOro mMarepuaia BOJONOTJIOMAKNIEH KUAKOCThIO (QUOKCAH, CIUPT) U
ONPENEICHUN  XapaKTePUCTUK  JKUJAKOTO  DKCTpaKTa, 3aBUCANMX OT  €ro

BJIAroCOACpKaHusA: YACIbHOIO BOECA, TIIOKA3aTCiisl IIPCIOMIICHUA, TCEMIICPATYPhI



KUMCHUSI WM 3aMep3aHusi W T.I. B 3NeKTpUYECKHX SKCTPAKIIMOHHBIX METOdax
U3MEPSIOTCA AJEKTPUUYECKHUE CBOMCTBA (YAECIbHOE COMPOTUBIICHUE, TUAIEKTpUUECKast
MPOHUIIAEMOCTb) JKCTPaKTa. OJKCTPAKIMOHHBIE METOAbI JAIOT  HAWIy4Ilne
pe3yibTaThl B MPUMEHEHUH K MaTepuayiaM, MEJIKO M3MEIbYCHHBIM WJIH 00J1a/1at01iM
MOPUCTOM  CTPYKTYpPOH, o0OeCTIeuyrBarOIe IPOHUKHOBEHHE HKCTParupyroIen
KUIKOCTHU B. KAMWJUISPBL

2.4 XUMU4YECKUN METOJ

OcHOBOM XMMHUYECKMX METOJOB SBIKIETCsl 0OpaboTka oOpaslua TBEpIOro
MaTtepuaiga peareHTOM, BCTYNAIOIIMM B XMMHUYECKYIO PEaKIMIO TOJbKO C BIIATOW,
conepxaiueiics B oOpasue. KommuecTBO Boabl B 00pasiie ompeaensercss o
KOJIMYECTBY JKHJIKOTO WM Ta3000pa3HOr0 TMpojaykTa peaknuu. HawmGomee
pacmlpoCTpaHEHHBIMA  XMMHYECKUMH  METOJaMH  SIBJITFOTCS KapOWTHBIT
(ra3oMeTpuYecKuii) METO M IpUMeHeHa peakTuBa duiiepa.

B mepBom MeTone m3MenpueHHBIN 00paszel] BIKHOIO Marepuayia TIIaTeIbHO
CMEIIMBAIOT C KapOUIOM KaJlblivsl B M30BITOYHOM KOJMYECTBE, MPUIEM HMEET MECTO
peakiusi:

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

KoJinuecTBO BBIJIETICHHOTO allETUIIEHOBOIO Ta3a OMpPEeEsIIOT U3MEPEHUEM €T0
oObemMa WM N0 TOBBIIICHHUIO JIaBJICHUE B IIOTHO 3aKPbITOM cocyae. OObMHO mpudop
IPaAYUpYIOT SMIIUPUIECKH, TaK KaK MPAKTUUECKH HE BCS BOAA YYaCTBYET B PEaKIIMU
Y KOJIMUECTBO BBIZCIIEHHOTO alleTUJIEHA HE COOTBETCTBYET YPABHEHUIO PEAKIINH.

Menee pacnpoCTpaHeH XUMUYECKUH METOJ| OMPEACIICHUIO BIIAXXHOCTH MO
MOBBIILIEHUIO TEMIIEPATYphbl BCJIEACTBUE XUMHUYECKOW PEAKI[MU peareHTa C BIaroi
BEILIECTBA; Yallle BCEr0 B KAue€CTBE pEareHTa HCMOJIB3YETCs] CEepHasi KHUCIOTA.
[loBbIllIcHHE TeMMeparypbl CMECH KapOuaa Kajblldsg C MaTrepuaioM MOKHO
MCIOJIb30BaTh TaKKe B KAPOUTHOM METOJIE, TaK Kak peakius Bojibl ¢ CaC;mpoTeKaer
C BBIJICJICHUEM TEILIa.

Nuorna HeoOXoauMoO paselibHOE OMpeeieHue «IOBEPXHOCTHO» U

«BHYTPEHHEW» BIAXHOCTH MaTepuaia. Kpome crioco0oB, OCHOBAaHHBIX Ha yHAJICHUN
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MOBEPXHOCTHOM BJIarM CWJIMKareneM, (QuIbTpOBAILHOM OymMaroil M T. M., MOKHO
npumeHuTh npenyioxeHHsiii M. K. IlerpoBeiM MeTOA, 110 KOTOpOMY MPEABAPUTEIIHHO
B3BEUICHHYI0 HABECKy MaTepuala OIyCKAIOT B BOAY M3MEPSAIOT apEOMETPOM,
OTIPaAyUpOBaHHBIM B IpamMmax (Ui JaHHOTO Marepuaia), CUIy, IEHCTBYIOIIYyIO Ha

HABECKY, H M0 Pa3HOCTU BECOB HABECKH OMPEAEIAIOT BEC MOBEPXHOCTHOM BJIArH.

Meron Kapna-®umepa

VYHUBEpCANIbHBIA XUMHYECKUA METOJlT OOHapyKEeHHMs BOJbl OCHOBAaH Ha
MCTIOJIb30BAHUM HOJIOMETPUUYECKOM pEaKIUh. DTOT METOJ MPEANOYTUTEICH, TaK KaK
oOpaboTka MaTepuaja OpPTaHUYECKHUM paCTBOpUTENIEM OoJiee IMOJHO U ObICTpee
yAasieT BOAY. OTOT METOJ HENb3s MCHOJIb30BaTh Ui MarepUalioB, KOTOpPbIE
00pa3yloT COEIMHEHUS C PacTBOPUTEISIMU. MeToa NpUMEHSIeTCs IJIsl M3MEPEHHUS
BJIKHOCTHU B MOTOKE Marepuayia. Mepou Coaep KaHusl BJIaru siBJSIETCSA TOJTy4aeMbId
TOK MPH AJEKTPOJIU3E.

2.5 Meron CBY-Bnaromerpuu

N3 meronoB u3MepeHus: BIAKHOCTH, NPHUMEHSEMBIX B IPOMBIIUICHHOCTH,
TOJBKO BBICOKOYACTOTHAs BJIATOMETPUS MOKET KOHKYpUPOBaTb II0 IIMPOTE
ucnoJyibzoBanus ¢ CBU-merogom. IlpenmymectBamn CBY-BiaroMerpuu sBISIIOTCS:
BO3MOJKHOCTh O€CKOHTAaKTHOTO H3MEpPEHHUs, OTHOCUTENbHAS MPOCTOTa U JEIIEBU3HA
anmnaparypbl, a B PAAE CIy4acB M XOPOIIHME METPOJOTHYECKHE XAPAKTEPHUCTHUKH.
Merto1 OCHOBaH Ha U3MEPEHUM AJIEKTPUUECKUX MapaMeTPOB JAATUYMKA C MAaTepUATIOM
WA aMIUIATYbI WK (1) (ha3bl IPOIISAIIeH WM OTPaXCHHOW BOJIHBI B AUANa30HE 70
30 ITu. Pa3muume BbicokoyacTOoTHhIX #  CBY-MeTo0B  BBI3BAHO  Kak
COM3MEPUMOCTBIO  JUIMHBI BOJHBI C MUHUMAJIBHBIMU  XapaKTEPUCTUYECKUMMU
pazmepamMu O0BEKTa, TaK M OCOOECHHOCTBHIO TMOBEACHUS CBS3aHHOW BOABI B
TUrareprLeBoM Jauarna3oHe.

OIHO U3 YHHKAQJIBHBIX CBOWCTB BOJbI - aHOMAJIBLHO BBICOKAs JUAJIEKTpHUYECKAs
IIPOHULIAEMOCTb, BbI3BaHHas TeMm, 4To ocu 0-H B Monekyne BOJIBI HUMEIOT Yrod,

om3kuii k 105°. 9Tta 0c00E€HHOCTh, 00YCIIOBICHHAs 3aKOHAMU KBAaHTOBOM MEXaHUKH,
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MPUBOJUT K TOMY, YTO JaXE B OTCYTCTBHE BHEIIHETO SJEKTPUUYECKOTO MOJIs
MOJIEKYJIa BOJIBI 00J1a/1aeT COOCTBEHHBIM JTUITOJIbHBIM MOMEHTOM.

OpueHTalus noJSIpHOM MOJIEKYJIbl BO BHEIIIHEM I10JI€ OTJIMYHA OT OPUEHTALIMHN
HETOJSIPHOM MOJIEKYJIbI TIPU  3JIEKTPOHHOM WJIM HWOHHOW TMOJSpHU3alMy, KOrjaa
nehopMUPYETCS TOJIBKO JJIEKTpOHHOE oOmako. [lpu numonpHON mOJsSpU3aliuu
MOJIEKYJIa MIOBOPAYMBACTCS KaK €IUHOE LIEJIOe, MO3TOMY Ha MPOLECC MNOJSpU3alUn
BIIMSIFOT SHEPTHS CBS3U BOJBI CO CKEJIETOM M TemIieparypa. BparieHue MoJieKyIibl
OTCTaeT OT BPAIAIONIETO MOMEHTA, BBI3BAHHOTO IMEPEMEHHBIM AJIEKTPOMAarHUTHBIM
MIOJIEM, 3@ CUET CWJI TPEHHUS, YMEHBIIAIOIIUX TaKKE U aMIUTUTYly PE3yJIbTUPYIOLIEH
noJiipu3alid. DTO OTCTaBaHUE YAOOHO XapaKTepu30BaThb BPEMEHEM peJaKcalui,
koTopoe s Boxsl pasHo 0,6-10™ ¢ (T =293 K) u mmst mppa 10° ¢ (T< 273 K)
[Tomumepwu3atyst BOJIbI CO CKEIETOM BOJIM3Y TTOBEPXHOCTH TBEPAOH (Pa3bl MPUBOIUT K
YBEIMYEHUIO BPEMEHU pENaKCaluu 0 10°-107 c. Ilpy coBmageHUM YacTOTHI
BHEIITHETO MOJIT ¢ COOCTBEHHOM YacTOTOM aurioielt (00J1acTh JUCTIEPCHH ) BO3PACTAIOT
MOTEPU U TUAJIEKTPUUECKAs! MPOHUIIAEMOCTh HAYMHAET 3aBUCETh OT YaCTOTHL

2.6 HelTpoHHBIN METO

HeittpoHHbIi MeTO1 IBMEpEHUs BIAXKHOCTH OCHOBAH Ha 3aMEJIJICHUN OBICTPBIX
HEUTPOHOB MPU YIPYrOM CTOJKHOBEHHM MX C aTOMAaMH BEIIECTBAa. Tak Kak MaccChl
aApa U HEUTPOHA COMBMEPUMBL, TO TPU YIOPYTOM CTOJKHOBEHUH IPOUCXOJIUT
YMEHBIIICHHE SHEPTUU HEUTPOHA, PABHOE YHEPTUU OTAa4HU siapa. [Ipu cToIkHOBEHUM
C JITKUMH aTOMaMH, B 4aCTHOCTH C aTOMaMH BOJIOPOJA. MOTEPS. SHEPTUU MOKET
ObITh BEChbMa 3HAYHUTCIHHOW. AHM3OTPOIHBIM TOTOK OBICTPBIX HEHUTPOHOB,
COXPAHSIONMM TIPU MPOXOXKICHUH 4YEpe3 BEIIECTBO CBOE IEPBOHAYAIBHOE
HaIpaBJIeHUE, MPEBPAIIACTCS B U30TPOIMHBINA MOTOK TEIJIOBBIX HEUTPOHOB, KOTOPHIE
MOKHO PETUCTPUPOBATh JETEKTOPOM, PACIOJIOKEHHBIM B HEMOCPEICTBEHHOM
0JIM30CTU OT UCTOYHHUKA OBICTPHIX HEUTPOHOB WJIM B TOUKE, YIAJIEHHON HA HEKOTOPOE
(UKCHUPOBAHHOE PACCTOSIHUE.

B peanbHbIX cpenax, comeprkaipx He TOJIBKO JIETKHe, HO M CPETHUE (C 3apsaaoM

Z > 35) sapa, ObICTpble HEHUTPOHBI HCTIBITHIBAIOT KaK YNPYTHE, TaK W HEYNPYyTrue
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CTOJIKHOBEHUS, a 3areM, KOrjJa B pe3yJibTaTe CTOJKHOBEHUN HEUTPOH MOTEepsieT
OOJIBIIIYI0O YacThb SHEPTHM, OH HAYHET TEpSATh OHEPTUI0 TOJbKO HA YINPYTHX
CTOJIKHOBEHUSIX. B cpelne c JerkuMM aroMaMH poJib HEYNPYTHX CTOJKHOBEHHI
3HauuTeNnbHO cnabee. Tak, 3amensromnias CrnocOOHOCTh BOJIbI BBIUUCIICHA C YUYETOM
kuciaopoaa. Heckonmbko OoJbIas 3aMeysronias CliocoOOHOCTh y mapaduna. BeICOKyYIO
3aMEUIAIONLYI0  CHOCOOHOCTh  YTJIEBOAOPOAOB OOBSICHAET CHJIBHOE BIHSHHE
OpPraHMYECKUX MpHUMECEl Ha TOYHOCTb IMPU M3MEPEHUU BIIAKHOCTU IIOYB
HEUTPOHHBIM METONOM. MCronb3ys CBOMCTBO Pa3HOW 3aMEIJICHHOCTH HEUTPOHOB B
MaTepuaiax, CO3JatTCsl HEUTPOHHbBIE BIArOMEpPHI.

2.7 NudpakpacHbie BIaroMepsl

W3BecTHO, YTO B MOJIEKYJiE€ CYIIECTBYIOT JBa OCHOBHBIX BHIIa KOJICOAHWM -
BaJICHTHBIC U JepopMarimonnbie. Kosiebanusi, B yCIOBUSIX KOTOPBIX aTOMBI OCTArOTCSI
Ha OCAX BQJEHTHOM CBS3M, a PACCTOSHUS MEXAY aroMamu MEpHOINYECKU
U3MEHSIIOTCS, Ha3bIBalOT  BaJlieHTHBIMU. [lon  AepopManMoHHBIMH  TIOHUMAIOT
KOJe0aHHs, B YCJOBHSAX KOTOPBIX aTOMbl OTXOJAT OT OCH BaJE€HTHBIX CBS3EH.
[TockombKy sHeprusi 1eOpMAIMOHHBIX KOJIEOAHWN 3HAYUTEIbHO MEHbINE IHEPrUu
BAJICHTHBIX KoJIeOaHWil, TO JedopMalOHHBIE KOJeOaHUs HAOMIONAIOTCA MPH
OOJIBIINX JUIMHAX BOJIH.

BanenTtHble u gegopMaoHHbIE KOJIEOAHHSI CO3/1aI0T OCHOBHBIE, 001a]ato1He
HanOOJIbIIEH UHTEHCUBHOCTBIO MOJIOCHI MOTJIOIICHUS, a TaKKe 00EPTOHHbIE MOJIOCHI,
MMEIOLME 4YacTOThl, KpaTHble OCHOBHOW. HWHTEHCHBHOCTH OOEPTOHHBIX IOJIOC
MOTJIOIIEHUSI MEHBIIIE UHTEHCUBHOCTU OCHOBHBIX.

Pa3rpannueHne CHEKIpOB IO XapakTepy MOIJIOLIEHHUS] COBIAAAECT C JHEpre-
THueckuM gaenenueM uHbpakpacHoit (MK) obnactu wu3nmydeHuwii Ha OIMKHIOIO
00J1aCTh, COOTBETCTBYIOIIYIO 00JIACTH OOEPTOHOB, U CPEAHION, COOTBETCTBYIOIIYIO
00J1aCTH OCHOBHBIX KOJIEOaHU.

['maBHO¥M 0coOeHHOCThIO MK-CIIEKTpOB SIBJISETCS TO, YTO MOTJIOLIECHUE U3ITY-
YEHHUs] 3aBUCUT HE TOJIbKO OT MOJIEKYJbl B II€JIOM, HO M OT OTHEIbHBIX TPy

IPUCYTICTBYIOIIUX B OTOM MOJIEKYJIE aTOMOB. OTO IIOJIOXKECHHE SIBJIIETCS
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ocHoBomoJyiaratonmM it MK criekTpaabHOTO aHanmm3a BEHIECTBEHHOTO COCTaBa U
OTIpENEIeHUs] KOJMYECTB TEX WM HHBIX TPYII aroMOB, TPHUCYTCTBYIONMX B
UCCIICTyeMOM MaTepuae.

[Tosyuatot u uccnenyrot UK - ciekTpsl ¢ MOMOIIIBIO CTIEIMATIBHBIX TTPHUOOPOB -
CIIEKTPOMETPOB WJIM CHEKTPOPOTOMETPOB, B KOTOPHIX H3JIyUYCHHE MCTOUYHHUKA
HaMpaBJsieTCs Ha MCClieNyeMbli oOpasell uepe3 MOHOXPOMATOp, BBIACISIONMNA U3
MHTETPAILHOTO IYYKa U3JIyYECHUM MOHOXPOMATUYECKOE WU3JIYyYEHUE TOM WM WHOU
JUTUHBI BOJIHBI.

W3nydenue, mpoineniiee 4epe3 KOHTPOJIMPYEMBINH MaTepuall, YJIaBJIMBACTCS
NPUEMHUKOM, a CHrHal, (OPMUPYEMBbI TNPUEMHUKOM, YCHUJIMBAaeTCI U
oOpabareiBaeTcsl 37eKTpOHHBIM OsiokoM. OObuHO B BHAuMOW u OmmwkHer K-
00JacTIX MCTOYHUKAMU M3JTydEHUs CIIy)KaT JIAMIIbl HAaKIMBAHU, a MPUEMHUKAMHU -
dboTtopesuctoprl, Hampumep PbS, GaS, InSb um T.n. B cpenneir u pgampHert WK -
00JIaCTAIX MCTOYHMKAMHU H3JIy4YCHH MOTYT OBITh HAKaIUTMBAEMbIE KEpaMUYECKHE
CTEpIKHH, a MPUEMHHUKAMHU - TEpMOTIapbl, 00JOMETPHI U T.IL

KonuuecTBeHHBIN aHaIM3 COAEpX aHUA B KOHTPOJIMPYEMOM Marepuaie TOTO
WIM MHOTO KOMIIOHEHTa JOCTaTOYHO MPOCT, €CIM HMEETCS TMOoJoca MOTJIOMICHUS
JAQHHOTO KOMIIOHEHTa, HE TIEPEKPHIBAIOIIASACS TIOJIOCAMH TIOTJIOMICHUS JIPYTHX
KOMITOHEHTOB. Torma TiiyOMHa IMOJIOCKI XOPOIIO KOPPEIUPYIOT C KOHIEHTparmen
UCCIIETyeMOTO KOMIIOHEHTA.

[TpuGop 0OBIMHO PETUCTPHUPYET MPO3PAYHOCTH XapaAKTEPHU3YIOIIYI0 OTHOIICHUE
MOTOKA, MPOIIE/IIIETO Yepe3 BEIIECTBO, K MOTOKY, MaaroIeMy Ha BEIIECTBO.

2.8 KoHIyKTOMETpUUEeCKUE TaTYUKI

KanuinsipHo-nopucThle BIaXHbIE MaTepUalbl C TOUKH 3pEHHS (PU3HKH
IUDJICKTPUKOB OTHOCSTCS K MaKpOCKOMUYECKH HEOHOPOAHBIM JTHANIEKTpuKaM. Mx
HEOTHOPOJTHOCTh OOYCJIOBJICHA B MEPBYIO OYepeIb HATUYUEM BKPAIUICHUH BJArd B
OCHOBHOM (cyxoi) marepuan. Kpome Toro, mopapisitoniee OOJBIIMHCTBO

CCTCCTBCHHBIX MW  IMPOMBIINUICHHBIX MAarcpuajioB HCOAHOPOAHO II0O CBOCMY
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XUMHUYECKOMY COCTaBYy, COJICPKUT TIPUMECH, 3arpsA3HEHUS U  BO3YIIHBIC
BKJTFOYEHUS.

JI1si Takux MaTepHuaoB XapaKTEPHO MPEBAIMPYIOIIECE BN HUE BIAKHOCTH Ha
AIIEKTPUYECKUE CBOMCTBa Marepuaia. SIBISISICH B CyXOM BHIE H30JATOPAMH C
yIeIBHEIM 00beMHbIM comporuierneM Py=10'-10" om-cm 1 Bbiie, B pesyisrare
YBIIQKHEHUS OHU CTAHOBATCS NMPOBOJHUKAMU: BeNM4YnHa Py moHwkaercs 10 102-10°
OM-CM. YJIeJIbHO€ COMPOTHUBJICHUE U3MEHSETCS, CJENOBATEIbHO, B 3aBUCUMOCTH OT
BJIQKHOCTH B UPE3BbIYAWHO IMMPOKOM JMaNa3zoHe, OXBarbiBatomeM 12-18 mopsakos.

HeoHOpOAHOCTh AUANIEKTPUKA, HAIMYUE B HEM BJIard CKa3bIBalOTCS HE TOJILKO
Ha BEJIUYMHE YAEIbHOW MPOBOJUMOCTHA, HO W HA KAUYECTBEHHBIX OCOOEHHOCTIX
AJIEKTPOTIPOBOJHOCTH: Ha €€ 3aBUCHUMOCTH OT TeMIlepaTypbl M HamnpsKEHHOCTH
AIIEKTPUYECKOTO MOJIA.

2.9 DeKpOKOHAYKTOMETPUYECKUN METOJT IBMEPEHUS BIAKHOCTH

Metoa mmpoko pacmpocTpaHeH Oiarogapsi MPOCTOTE KOHCTPYKIIMH, MAaJlOH
CTOMMOCTH amnmnaparyp, HENpPEepPhIBHOCTH W3MEPEHH M MaJlod HMHEPIIMOHHOCTH.
3aTpyJHAET CUMTHIBAHWE 3HAYEHUI BJIAXXHOCTH JiorapudMuyeckas 3aBUCUMOCTD
MEXIY U3MEPSIEMON BIAXKHOCTBIO U 3JIEKTPOIIPOBOJHOCTHI0. METO T MPUMEHUM IS
MaTepuaIoB, HEAIEKTPOIPOBOIHBIX B CYXOM COCTOSIHUM. MeTO1 HE MPUMEHUM IS
M3MEPEHUS JIUIIKOM CYXUX MaTEpHUAJIOB U CIUIIKOM BIIQYKHBIX.

2.10 JInpnekTpu4ecKrue METOIbI

[losyunnu  3HAYUTENILHOE  PacHpOCTPAHEHUE  KaK  JIOMOJIHEHUE K
AIEKTPOKOHTYKTOMETPHIECKUM METO IaM.

[TpuronHs! 17151 MIBMEPEHUSI BIAKHOCTU U30JIMPOBAHHBIX CHAPYXKHU U3EIHM, a
TaK >K€ B Marepuajiax ¢ MOBBIIIEHHON BJIAXXHOCTHIO BOJbIIOE BIUSHUE OKa3bIBAET
IJIOTHOCTh MaTepuara.

2.11 MudpakpacHbie METObI

NudpakpacHbie rurpoMerpbl OCHOBaHbI Ha MCIOJIb30BAHWU XapaKTEPHBIX
MOJIOC TOTJIOMIEHUSI BOJBI JJI1 M3MEPEHMsI BIIAXKHOCTH Bo3ayxa. s TBepAbIX

BCHICCTB  IIOIVIOIICHHUC HU3MCPACTCA IMYTCM  OTPAXKCHUA OT ITOBCPXHOCTH.
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HenocTarok: MOXHO OTIPEAETUTh COIEPKAHUE BJIAarH B IOBEPXHOCTHBIX CosAX. J{iist
YCTpaHEHUs 1M0J00HOT0 HeocTaTka MaTepuall pa3MebyaloT U MEPEeMEIINBAIOT.
[IpenmyriecTBOM MeTOJa CUMTAIOT OECKOHTAKTHOCTh METOJ1a, HeOOoJbIoe
BIIMSITHUE TEMIIEpaTyphbl, IUIOTHOCTH W XHMHYECKOro cocTtaBa. OIHAKO METOJ
YyBCTBUTEJIEH B CJIOSIX PA3JIMUHOM TOJILIMHBI M 3€pHAX Pa3IMIHBIX Pa3MEPOB.
2.12 HeliTpoHHBIN METO
[IpumMeHsSIOT 111 M3MEpPEHusi COAEpkaHWs BJark B OOJbIIMX O0BEMax
MaTepuana: INecKa, CTPOUTEIbHbIX MAaTepUaioB, MUIAKOB, MJIi ONPEHCICHUS
BJIQXKHOCTHU CTPOUTEIBHOIO TPYHTA.
2.13 Meroa uzmepeHus BIAKHOCTH 0 TEMIIEPATYPE CYIIKU
Mexay BIOKHOCTBIO M TEMIIEPATypOd OCYIIaeMOTO Marepuajia CYIIECTBYET
YyeTKasi 3aBUCUMOCTb, TIPU YCJIOBUU MPOBEACHUS CYIIKH B KaMepe MPU MOCTOSTHHBIX
napaMmerpax. Temrieparypa BIa)KHOIO OCYIIAEMOTO MaTepHaia B Hadyaje CHUXKACTCS
B pe3yJibTaTe UCIIApEHUs, a 3aTEM OCTAeTCs OCTOSTHHOM, TOKa OBEPXHOCTh OOBEKTa
HE YBJQXKHSETCS 3a CYET MOCTYHAroIIEeH W3 BHYTPEHHHUX CJIOEB BiIarh. ToJIbKO B
00JIaCTU TUIPOCKOTIMYECKOW  BIQKHOCTH  TEMIEpaTrypa MaTepuaga  MOXKET
noBbimarecsi.  [loaTomMy TmpoBOAst OECKOHTAKTHBIE W3MEPEHHS TEMIEpaTyphl
OCYILIAeMOTO Marepuajia ¢ TMOMOIIbI0 HU3KOTEMIIEPATYPHBIX MUPOMETPOB MOMKHO
YIPABJISITH CYIIMILHBIMUA KAMEpaMHU.
2.14 Metoa TUTPOTEPMUYECKOTO PABHOBECUS
Mexay BIarocojep>kaHueM THUTPOCKOMUYECKUX BEIIECTB M OTHOCUTEIHLHOU
BJIQKHOCTBIO  OKPYXKAIOIIEr0  BO3JyXa CYLIECTBYET TECHas 3aBUCUMOCTD,
OMMChIBacMasi M30TEPMOM copOLMHM BemiecTBa. MeToA HCHOJb3YIOT Ui OICHKU
CUJIbHO THUIPOCKONMYECKUX TOBApPOB, U TIO3BOJISIET OMNPEAENATh BIAKHOCTh C
MOTPEMHOCTBIO £1%.
3 MeToauka npoBeAeHUSI AHAJIM30B BIAKHOCTH
OT60p 1 MPUTOTOBJIEHUE MPOO
HezaBucumo oT ToOro, Kakas METOAMKA OMNPENETCHUS  BIAXKHOCTH

HCTIOJIb3YeTCs, CIoc00 0TOOpa Mpod CYIIECTBEHHO BJIMSET Ha Ka4e€CTBO PE3yIbTaTOB
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u3MepeHui. JlaHHble €AMHUYHOTO HM3MEPEHUSI MOTYT TOBOPUTh HaMm O BIIXKHOCTHU
TOJILKO B TOM MeCTe MaTepuaia, OTKy1a B3siTa npooa.

OT60p npo6:

- B 33/IaHHBIE UHTEPBAJIbI BPEMEHH;

B cdepax pgesarenmpHOCTH, T/A€ TECTUPYEMBIM Marepual JBWXXKETCS B
HEMPEPHIBHOM MOTOKE, KaK 3TO UMEET MECTO I OOJIbIIMHCTBA MPOU3BOICTBEHHBIX
MPOIIECCOB, CaMbIM JIyUYIIIUM SIBJISIETCSI OTOOP Npo0 B 3a/1aHHbIE HHTEPBAJIbI BPEMEHH,
4YTO 00€CIEYMBAET PENPE3ECHTATUBHOCTD PE3YJILTATOB U3MEPEHHUIA.

- U3 pa3HbIX MECT MaTepHaa.

B takux o0nacTsAx, Kak BXOJHOW WJIM BBIXOJAHOW KOHTPOJIb, OOBIMHO OepéTcs
HECKOJIbKO Tpo0 W3 pa3HbIX MecT Marepuana. Jlamee u3MepeHue BIAKHOCTU
BBITIOJTHACTCS JTMOO OTHENHHO Ha KaXIoW mpoOe, U W3 MacCuBa JAHHBIX BBIBOIUTCS
cpemHee 3HaueHHe, JUO0 MpoOBl APYr C IPYroM MEPEMENINBAIOTCS U MCCIEMYeTCs
MOJTy4YEHHAs! CMECh.

Xpanenue npo0.

OdyeHb BaXHO OBbITH YBEPEHHBIM B TOM, 4YTO BO BpeMs OTOOpa WM
MPUTOTOBJICHUSI MPOOBI Ha HEE HE BO3JCHUCTBYET BJlara M3 OKPYKAIOIICH CpEbl.
YroObl moMoub M30€kKaTh 3TOTO BO3CHCTBHSI, HEOOXOAMMO TNPUTOTABIMBATh POBHO
CTOJIbKO P00, CKOJIbKO NOTpedyeTcs st ObICTpOro TecTupoBanusi. OJIHAKO €CIIU UX
TpeOyercsi B3sTh OOJbIle, 4YeM MOXET ObITb 00padO0TaHO CHUI0 MHUHYTY, TO
HEHUCIIOJIb3yeMbIe TTPOOBI, 10 TOTO KaK OHU OYyAYT UCCIEI0OBAHbI, CICAYET XPAHUTh B
BO3/YXOHENPOHUIIAEMbIX KOHTEHHEPAX; HAIPUMEp, 3all€YaTaHHBIMU B IUTACTUKOBBIX
MEIIKax WIM B MOJMATWICHOBBIX OyThUIKAX C 3aBUHYMBAIOLICHCS KPBIIIKOM.
KonreiiHepbl a5 XpaHeHHsl BBIOMparoOTCs, HcxoAs u3 pasmepa npod. Eciu
KOHTEIHEP HAIlOJIOBHHY ITYCT, BIQXHOCTh MPOOBI MOYKET U3MEHUTHCA M3 -3a KOHTAKTA
C BO3IYXOM BHYTpU KOHTeiiHepa. Témible mpoObl OTAAIOT Biary ObICTpee, YeM
xonmoauble. Korma B KoHTeWHep momMemaercsi TEmias 1mpoba, e Biara
KOHJICHCUpPYETCS Ha BHYTpPEHHEW MOBEPXHOCTH CTEeHOK. llepen TecTupoBaHueM

TIIATEJIbHO CMEIIaiiTe 3TOT KOHIEHCAaT C €ro mnpoOoi, B NPOTHBHOM Cllydae
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M3MEpPEHHBbIC 3HAYEHHUS BIAKHOCTH OyAyT OYEHb Majbl, WK OyIeT UMETh MECTO
00JIBITIOM Pa3OpPOC OTACIHHBIX U3MEPEHHBIX PE3YJIHTATOB.

N3menpbueHne u iepeMaibiBaHue Tpoo.

Ecnmu mepen tectupoBanueM MpoOy HEOOXOAMMO TMEPEMOJIOTh, U3METbUUThH
WIA UCTOJI0Yb, TO CIEAyeT TIIATebHO M30eraTh HAarpeBaHHUs BEIIECTBAa MPOOHI 3a
CYE€T TPEHHs, KOTOPOE MOXKET MOBJIEYh 32 COOON MOTEPIO BJIArd MEpe]l NCXOTHBIMU
M3MEPECHUSIMUA, W KakK CJEJICTBUE, HETOYHOCTh pE3yibTaToB. Jlns Takoro Buaa
00pabOTKKM OYEHb MOJIC3HBIMM MOTYT OKa3aThCsl CTYIKa M MECTUK (CM. PUCYHOK 1).
Eciu npoOa mioxo moanaércs oOpabOTKe, pEKOMEHAYETCS NPUMEHSATh PYUYHYIO
MEJIbHUILY; T.K. B DJJIEKTPUUYECKUX MEJIbHUIIAX TPEHUE, BHI3BAHHOE BBICOKOMU
CKOPOCTBIO BpaIeHusl, Co34aET 00IBIII0E KOJIMIECTBO TEIIOThL. Kpome Toro, TEmbIi
AJIEKTPOABUTATENb OOBIYHO HE IMOJHOCTHIO HM30JIMPOBAaH OT Kamepbl, MO3TOMY

BO3MOKHO JOIIOJIHHUTCIbHOC HAIrpCBaHUC HpO6I)I.

Pucynok 1 - Crynka it TomdeHust IpoObl

JIJIs ToMOreHU3aIiy MacTOOOPa3HbIX W KUAKUAX TPOO, COAEpIKAIMX TBEPBIC
JaCTHIIbl, PEKOMEHJIYETCSl WCIIOJb30BaTh CTEKIITHHYIO, COBKOBYIO HMJIM MarHUTHYIO
Memanky. W 3mech Takke BaxHO OBITh YBEPEHHBIM B TOM, 4YTO TIipoda
MIPUTOTABIIMBACTCS HACTOJBLKO OBICTPO, YTO OOMEH BJIAaroil MEXTy BEIIECTBOM MPOOHI
U OKPYKAIOIIMM BO3/1yXOM CBEJIEH K MUHUMYMY.

Harper nipo0Obr

CniocoObl HarpeBaHMS BEIIIECCTBA:

- KOHBeKIMs: B 00111eM, ipoOBI HArpeBarOTCs MU Tiepeiade M SHEPTUH MyTEM

KOHBEKIIMU WK a0COPOIMH (TIOTJIOMIEHUS ) U3JTy4CHUI.
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IIpy KOHBEKIIMOHHOM CYIIKE TOpSYMM BO3AYX, IPOTEKAask CKBO3b IOBEPXHOCTH
npoObl, epeqact el MoPLHUI0 SHEPTUHU, TEM CaMbIM, HarpeBas e€.

-TIOTJIOIEHNE u3iIydeHus. Bo Bpems aOCOpOLMOHHOW CYIIKM HarpeBaHue
NPOUCXOIUT TOCPEACTBOM OOJy4eHHUs MPOOBI AJIEKTPOMArHUTHBIMM  BOJIHAMU
uHppakpacHoro (MK) mnmm mukpoBosiHOBoro auanaszona. [Ipoba morjomaer yacTs
ITUX JIy4€H, U 9TO IPUBOJUT K €€ HArpeBy.

OpxHako B 000MX CIydasx HaJ0 MOMHUTH, YTO KOT/Ia BEC MPOObI CTAHOBUTCS
MOCTOSIHHBIM, TO HEOOs3aTeIbHO HarpeBaTh MpoOy Jaybliie 0 MOJHOW €€ YCYIIKH.
Bec mepecTaHeT M3MEHSTHCS, KaK TOJHKO OyAET JHOCTUTHYTO PAaBHOBECHE MEXIY
JaBJICHUEM MapOB BHYTPH MpoObI M JaBJICHUEM OKpyxkaromiero Bosayxa. Ilo atoi
[IPUYMHE OYEHb BAKHO B TEUEHHE NMPOLECCA BBICYIIMBAHMS HEMPEPHIBHO MOJABATH
CBEXXUM BO3YX JJISl YAAICHUS UCIIAPUBLLIEHCS BJIATA U3 CYIIMIbHOW KaMephl.

Pacnpenenenne mpoObI B KIOBETE

JUisi mojydeHrss BOCHPOU3BOJMMBIX PE3YNbTATOB BaXHO, YTOObI MaTepual
npoObl OB paBHOMEPHO pacmpeneinéH B KoBere (cM  pucyHok 2). Ecim
pacrpeeneHue HEpaBHOMEPHOE, UM €CJIM KIOBETa NEPETIOIHEHA, TEIUIO B pole He
MOYKET PacIpeesITbC OAHOPOJAHO. JTO MOKET HEXKENATEIbHO YBEIWYUTH BPEMS
CYIIKH. B HEKOTOPBIX CllydasX HEPAaBHOMEPHOE PACTPEIECICHUE TEIUIa MPUBOAUT K
HEMOJIHOMY BBICYIIMBAHMIO MPOOBI, YTO 03HAYAET HE BOCTIPOU3BOJUMOCTb, @ 3HAUUT

1 0€CIoJIe3HOCTh NOIY4YEHHBIX PE3YJIbTaTOB U3MEPEHUN.

s
S

Henpaeuaszoe IIpagunsHoe

Pucynok 2 - HenpaBuiibHOE 1 TIpaBUIIbHOE pacTpe/ieneHue mpoObl B KIOBETE

OnpeneneHre pa3HOCTH Beca
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I/I3MepeHHe Pa3HOCTHU MCKAY Ha4YaJIbHBIM BCCOM M BCCOM IIOCJIC CYIIKM — B
9TOM 3aKI04YacTCsa CYHCCTBCHHAA YaCTb TCPMOIPABUMCTPHICCKOIO aHallM3a

BJIAXKHOCTH.

4 MeToauka onpe/ieJieHUs BJIAKHOCTH MaTEePHAJIa BeCOBbIM METOI0M.

Hanbonee mnpocTodl MeToA OMNpefeneHusl BIAXHOCTH 3aKII0YaeTcs B
BBICYIIIMBAHUY B3ATOUW W3 CpEmNHEN MpoObl HABECKH MaTepuasia B CYIIMILHOM IKa(y
nipu temneparype 105-110°C.

Haecky wmarepmana maccort 10 - 15T momemniaroT B CTEKISHHBIA OIOKC,
3aKpBIBAIOT €r0 KPBIIIKON M B3BEIIMBAIOT HA AaHAIMTUYECKUX BECAX C TOUHOCTHIO JI0
YETBEPTOr0 3HaKa MOCJIE 3aMsATOM, MOCJe Yero OI0KC MOMEIIA0T B CYIIMIbHBIHN MIKad,
CHUMAIOT KPBIIIKY OFOKCa U BBICYIIMBAIOT B T€UEHUE 2-4 4acoB.

Bpemsi cymku 3aBUCHUT OT BEIMYMHBI HABECKU W BHJIA BJIKHOTO MaTepuaa.
[Ipu cymke ChIMy4uX BIQXKHBIX MaTEpHUaOB JOCTATOYHO U 2-X YacOB, NMPU CYIIKE
(OPMOBOUHBIX Macc M CYCIEH3UN CYHIKY HEOOXOJIMMO MPOBOAUTH HE MeHee 4-X
4acoB JI0 JIOCTHKEHUSI TIOCTOSIHHOM MacChl CyXOro MaTepuara.

[locne BrIcymMBaHUs OIOKCHI 3aKPBIBAIOT KPBIIIKOM, OXJIAXKIAIOT B SKCUKATOPE
¥ BHOBb B3BEIIIMBAIOT.

IIpyn ompeneneHun macchl MCXOJIHOM HABECKM M BBICYIIEHHOTO Marepuala
HEOOXOIMMO YUUTBIBATh MAcCy IyCTOTrO OIOKCA C KPBIIIKOA.

Pacyer BnaXHOCTM MaTepHaIOB NPOU3BOASAT 1O  BBIIECOPHUBEICHHBIM
dbopmynaM, C TOUHOCTBHIO IO BTOPOTO 3HAKA MOCJIE 3arsTOM.

Eciu mpu ompeneneHuu BIQKHOCTH MaTepUaNOB HE TpeOyeTcs BBICOKOM
TOYHOCTH, TO B3BEIIMBAHUE MPOU3BOJIUTCS Ha TexHHyeckux Becax (mo 0,01 r) u
BJIQKHOCTh PaCCUUTHIBACTCS C TOYHOCTHIO 710 0,1%.

JIig  moslydeHusT HAACKHBIX  PE3YIbTATOB  OMPENETICHUE  BIAKHOCTH
HE0OXO0AMMO MPOBOJIMTH HA TPEX MapalieIbHBIX IIPO0ax.

5 Oco0eHHOCTH NPUMEHEHH S XAPAKTePUCTHKHU - BIIA’KHOCTh B CTPOUTEIbCTBE

CtpoutenbcTBO JHOOOr0 OO0OBEKTa — 3TO CJOXKHBIM MHOTOCTYIEHYATHIN

nporecc. ['pamoctpoutenbHbil Koaeke, denepanbHbie 3akoHbl, coTHU ['OCToB u
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CHulloB pernameHTUpyIOT o0OIIME TMpaBuWjia W HOPMBI TI0  MPOBEIACHUIO
CTPOUTENLHBIX  PabOT, HCHOJb3YyEMbIM MaTepuajaM; yKa3bIBalOT, KaKUMU
U3MEPUTEIbHBIMU TPUOOpPAMH PEKOMEHAYETCSl MPOBOAUTH KOHTPOJb Pa3IUYHBIX
bu3NUeCKUX MapaMeTpoB, KOTOPbIE HEOOXO0AUMO YUHUTHIBaTh. M3MepeHne BIaXHOCTH
CTPOUTEIBHBIX MATEPUAIOB MPEIINOJIAraeTCsl OCYIIECTBISATh HAUMHAS C BO3BEIICHUS
374aHUs, T.K. IPU 3TOM YYUTHIBAIOTCS MapaMeTpbl, HAUMHAsI OT BJIAKHOCTU TPYHTA B
MeCTe, TJ€ BEACTCS CTPOUTEIbCTBO, (UIUUECKHX CBOWCTB CTPOUTENbHBIX
MaTepuajioB W 3aKaHYMBasd KOHTPOJEM  pabdOThl CHUCTEM  OTOIUICHUS,
KOHJMLIMOHUPOBAHUS U BEHTUJISILIUU.

JUis  Toro 4toObl  BO3BOJMMBIE  CTPOUTEIbHBIE COOPYKEHHUS  ObLIU
JI0JITOBEYHBIMHM, HEOOXOJMMO HCIIOJb30BaTh MPHU CTPOUTEIHCTBE KaueCTBEHHBIC
CTPOUTENIbHBIE MaTepualibl, KOTOPbIE COOTBETCTBYIOT KaK SCTETHUECKUM 3ampocam,
TaKk W TexHWYeckuM TpeOoBaHusiM. OJHUM W3 OCHOBHBIX TpPEOOBAHMIA,
NpPEABSIBISIEMbIX K  CTPOUTEIbHBIM  MarepuajgaMm, SBISIETCS  ONpeEAeliCHHas
BJIQ)KHOCTb.

B kauecTBe MpUMEPOB MOKHO paCCMOTPETH CIIEYIOIIHE.

1. JIns cyXux CTPOUTENBbHBIX CMECEH BIIAXKHOCThH SIBJIIETCS BECbMa Ba)KHBIM
nokKaszareiaeM, BIUSIONMM Ha WX TapaHTUPOBAaHHBIE CpPOKU  XpaHEHWUs,
CJIe)KUBAEMOCTb, CBIMYy4YE€CTh, YI0JI €CTECTBEHHOTO OTKOCA, HACBHIMHYIO IJIOTHOCTb.
Cranmapt 28013 «PacTtBopsl cTpoutenbHbie. OOIME TEXHUYECKUE YCIOBUSD)
OTIPENEIISAET MPEICIbHO JOMYCTUMYIO BIGKHOCTh CYXMX pacTBOpHBbIX cMmecel B 0,1%
[0 Macce C y4eTOM COCTaBa Pa3JIMYHBIX CYXUX PAacTBOPHBIX CMECEH, a TakKe Ha
OCHOBAHHMH TIPAKTUKUA PaOOTHI MPEATPUSATHH, B TOM YHUCIIE 3apyOEIKHBIX, TPEOOBAHUS
K MPEAENbHO - JOMYCTHUMOM BIAXXHOCTH HOJDKHBI ObITh pacummpensl 10 0,5% mo
Macce, a B OTAENbHBIX ciydasx u 10 1,0%.

2. TpagMIIMOHHBIM MAaTEPHUATIOM, UCTIOJIB3YEMBIM JIJISl CTPOUTENILCTBA, SBJIAECTCS
apeBecuHa. TemnonpoBOAHOCTh (TEIIO3AIMTHBIE CBOWCTBA) pPa3JUMYHBIX BHUJIOB

JIEPEBbEB HANPSMYIO 3aBUCUT OT 00BEMHOTO Beca M BJIAKHOCTH JIPCBECHHBL
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JlpeBecHa TUIPOCKONMYHA, OHA YYTKO pEarupyer Ha  BIAXHOCTb
OKpyxaromen cpensl. [Ipu BBICOKOM BIQXKHOCTH [JPEBECHMHA PACIIMPAETICS, MPHU
HU3KOM — CXuUMaercs. B 3aBUCHMOCTH OT BIQKHOCTH BO3JyXa H3MEHAETCA U
BJIQKHOCTh CaMOI0 Mmarepuasia. Biara jydiie BCEro INPOHHMKAET 4epe3 TOPLEBbIE
noBepxHocTd  OpeBeH.  [log  OTHOCUTENbHOM  BJIQKHOCTBIO  JIPEBECHHBI
IIOJPA3yMEBACTCS COOTHOILCHUE MACcChl 3aKJIFOYEHHOM B HEH BJIATM K MAacCe CyXOM
JPEBECUHBI.

[lokazarenu cpeaHel BIa)KHOCTU JIPEBECHHBI B CBEXKECPYOJIEHHOM COCTOSIHUU
npuBeeHsbl B Tabnuue 1.

Tabmumma 1 - CpeaHsisi BIQXHOCTb IPEBECHHBI B CBEKECPYOJICHHOM COCTOSTHUN

JlpeBecuHa BiaxHOCTB B CpyOJICHHOM COCTOSTHHH, %0
Emn 91
CocHa 88
[InxTta 100
bepesa 78
Ocwuna 82
Ombxa 84

[lo crenenu BIaKHOCTHU JpeBecrHa ObIBAET:
® a0COJIIOTHO CyXOM (BlaxHOCTH paBHa 0%),
® KOMHATHO - CYXOH (BI@XHOCTH OT 8 710 15%),
® BO3JYILIHO - CYXOH (BJIAXHOCTH OT 16 110 20%),
e T0JIyCyXOi (BiIaxxHOCTH OT 21 10 23%),
e crIpoii (Braru 6osee 23%),
e cBexecpyOsieHHOH (BIaXHOCTH 0T 40 110 75%)),

® MOKpO# (BIaXHOCTHL OoJiee 75%).

PexoMeHnpaimy 10 NPOBEACHUID HU3MEPEHUM BIIAXKHOCTH CTPOUTEINBHBIX
MaTepUaJoB

B coomBerctBum ¢ T'OCT 21718 «Marepuansl  CTpOUTEIBHBIE.
JMBIIbKOMETPUUECKAA METOJI U3MEPEHHUS BIAKHOCTHY [UJII U3MEPEHHUS BIIAYKHOCTH

CTPOUTCIIbHBIX MAaTCPHUAJIOB HGO6XOI[I/IMO HCIIOJIB30BATh BJIAroMCpbl, ITPHUHIIUII
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JCHUCTBUSL KOTOPBIX OCHOBAaH Ha JUAJIBKOMETPUYECKOM METOJE H3MEpEHUs
BJIQKHOCTU. YKa3aHHBIM CTaHIApT pacrpocTpaHseTcs Ha OETOHbI U ChIy4YHe
CTPOUTENIbHbIE MaTepuajbl, OJHAKO M BIAKHOCTb JPEBECHHBI TaKkKe MOKET OBbITh
U3MEPEHA AUDIIBKOMETPUYECKUM METOAOM. JIM3IIbKOMETPUUYECKUN METO ] U3MEPEHNUS
BJIQKHOCTH OCHOBaH Ha KOPPESIHMOHHOM  3aBHCHMOCTH JIMDJIEKTPHUYECKOMN
NPOHUIIAEMOCTH Marepuajga OT COJEPKAaHUS B HEM BJIATM IPHU TOJIOKUTEIbHBIX
TeMIeparypax.

B cootrserctBun ¢ I'OCT 21718 moarotoBka W NpPOBENECHHE HU3MEPEHUM
IIPOBOJSITCS B 6 3TANOB:
1. Jlns mpoBeneHus M3MepeHuil BIAXKHOCTH O€TOHA Ha €ro MOBEPXHOCTH BBIOMPAIOT
qucThie poBHBIE ydacTku pazmepamu 300x300 MM (Ha KOTOPBIX HE JOJDKHO OBIThH
MECTHBIX HAIUILIBOB, BMSITUH M PAKOBUH IITyOMHOU OoJiee 3 MM U [uameTpoM Ooee 5
MM.)
2. Yucno ydyacTKOB YCTaHaBIMBAIOT W3 pacyera OJMH ydacTok Ha 1,5 M?
noBepxHocTH OeroHa. TemmepaTypa moBepXHOCTH OETOHA BO BpeMs HM3MEpEHHI
O0JKHA OBITh He O0osee +40°C.
3. Jlns mpoBeneHUs U3MEPEHHM BIAKHOCTH CHIMYYHMX CTPOUTENbHBIX MaTEpHUasIoOB
oTOuparoT 1 noaroTasimBaroT MpoOsl mo ['OCT 8269 umu 'OCT 8735.
4. TlonroToBKY K paboTe U U3MEPEHUs BJIAroMepoM MPOM3BOJAT B COOTBETCTBUHU C
MHCTPYKIIMEN 0 €ro SKCILUTyaTalluu.
5. YcTaHaBIMBalOT aTYUK BilaroMepa MOBEPXHOCTHOTO THIA HAa KOHTPOJIUPYEMBIit
yqacToK O€ToHa (TIPOM3BOIAT HE MEHEE IISATH H3MEPEHHUI BIIArOMEPOM).
6. Ilomemaror Kaxayr npoOy CHIMYYUX CTPOUTENBHBIX MAarepuajioB B JaT4YUK
BJIarOMepa 3aChIITHOrO TUIA (IIPOU3BOASIT HE MEHEE TPEX U3MEPEHUI BIIaTOMEPOM).

O0padoTKa pe3y1bTaTOB U3MEPEHUI:

1. Tlo pesympTaTaM BCEX H3MEPEHHH BBIYUCIAIOT CpeaHee apudmMernyeckoe

3HAYCHUE MTOKA3aHUM BIaroMepa.
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2. Ilo rpamyMpOBOYHON XapakTEPUCTHKE U1 JAaHHOIO Marepuaja ONPEEIAOT

CpCaAHCC 3HAYCHHUC CIo BJIAJKHOCTHU (COOTBGTCTBYIOHIGG 3HAUCHUIO MOKa3aHUM

BJIarOMEPa).
3. AOCOITIOTHYTIO MOTPEIIHOCTh OTIpEIEIICHUS cpenHen BJIQKHOCTH
MIPOKOHTPOJUPOBAHHOTO MaTepuasa A [w] MPOIICHTAaX :
<3 0"3[ E(W)]
Alw]=+ &“gw] e ]

: (8

e
hali7] "[‘“W)] ) .
rac % u - cUucreMarTuyecCckKada u C.quaI/IHaﬂ COCTAaBIFOIIME OCHOBHOHN

a0CONIOTHOW TMOTPENIHOCTH BjaroMepa (3Ha4EHUs KOTOPBIX TPHUBEICHBI B

TEXHUYCCKOU AOKYMCHTAlIMKW Ha BJIAroMcp,

&, _ aGcomoTHas TIOTPENIHOCTL TpaayupoBanus (%).

4. OueHKy BJIOXKHOCTH Marepuaya MPOBOJSIT CpaBHEHHEM 3HAYEHUH BIAKHOCTH C
MOKa3aTeIsiMU BIQKHOCTH, YCTAHOBICHHBIMM B CTaHAAPTaX WIA TEXHUYECKHUX
YCJIOBHSIX HA 3TU MaTepPHUAJIbI.
5. Pe3ynbTaThl M3MEPEHUN 3aMKUCHIBAIOT B XKypHaN (KOTOPBIM JOJDKEH COAEpKaTh
CJeAYIOLME JaHHbIE:

® HaWMEHOBaHHE MaTepHUala;

e TI0Ka3aHMs BJIaromepa 1o pe3ysbTaraM BCEeX U3MEPCHUN;

® CpemHAs BIAXHOCTh MaTepraa.

M3mepuTesbHOEe 060pya0BaHMe A HEPa3PYLIAOIIET0 KOHTPOJISA BJIAKHOCTH
CTPOUTEJIbHBIX MATEPHAJIOB

1 TIpu6opsi cepun UBJIM-2 (pucyHok 3).

Jlnist u3MepeHusl BIQXKHOCTH CBHIMYYHX M TBEPJBIX CTPOUTEIBHBIX MATEPHUATIOB
HaIllUMH CIIeNUaICTaMu paspadboTtanbl npubopsl cepun MBJIM-2 (puc. 3). Onm
NpeHA3HAYCHbl UKL OIEPATUBHOIO HEPa3pyIIAIOINIEro W3MEPEHUS BIIAXKHOCTH
pa3muuHBIX chimyunx marepuanoB (MIBJIM-2-01 - o60beMHBIN 30HI, KOHCTPYKTUBHO
BBITIOJTHEHHBIM B BHJI€ METAJUIMYECKOTO IMJIMHIAPA, BHYTPb KOTOPOTO 3aChINACTCS
U3MepsieMblii MaTepuai), APEeBeCUHbl U CTpOUTEIbHbIX MarepuanoB (MBIM-2-02 -
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HOB@pXHOCTHBIfI 30HJA, KOHCTPYKTHUBHO BBIIIOJJHCH B BHIC L[PIJIPIHI[pH‘-IGCKOﬁ

METALTMYECKON EMKOCTH, KOTOpasi MPHUKJIAILIBACTCS K U3MEPSEMOMY MaTepuaiy).

Pucynok 3 - Ilpubopsi cepun IB/IM-2 niist u3MepeHus: BIXHOCTH CHIMTYIUX U
TBEPABIX CTPOUTEIHHBIX MATEPHATIOB
[Ipeumymectsa nmpubdopos cepru UBJIM-2:
- OAEpKKa 10 32-X pa3InNyHbIX MaTEPHUAJIOB;
- 3aMUCh JI0 64-X TOYEK MaMsATH Ha KaXKJbIi MaTepual;
- BO3MO’KHOCTb TIOJIKJTIOUEHUS K OJTHOMY U3MEPUTEIbHOMY OJI0KY 2-X THUIIOB 30H/IOB
(0OBEMHBIN U IOBEPXHOCTHBIN);
- TeMIIepaTypHas KOMIICHCAIUsI U3MEPEHUM;
- U3MEPEHNE C BO3MOKHOCTBIO YCPETHEHUS 10 BPEMEHH;
-  H3MEpPEHHE B  Pa3IMYHbIX E€AUHMUIAX: BIAXKHOCTb, BJArOCOAEpPKAHUE,
JOURIIEKTpUYECKask IPOHUIAEMOCTB;
- y10OHbI HHPOPMATUBHBIN rpaduuecKuil JUCIIIEH U BBIXOJl Ha KOMIIBIOTED.
Kparkue TexHnueckue XxapakTepuCcTUKU

JInarna3oH 3MepEeHUs BIKHOCTH JJIsl APEBECUHBI, %: - COCHA,

15...35
enb, 6epesa, 1y0, ocuHa, OyK
AOCOIOTHAS MOTPEIIHOCTh U3MEPEHUS BIAXKHOCTH JPEBECUHBI, %o + 1
Jlnana3oH U3MEpEHNS BIAXKHOCTH JUJISl CTPOUTEIBHBIX MAaTEPHUAJIOB, 15
%: - kup4
AOCOJIIOTHAS IOTPELIHOCTh M3MEPEHUS BIAKHOCTHU JIJISI .

CTPOUTEIBHBIX MaTepuasioB, %
VenoBus DKCIUTyaTaldy pUoopa: - Temiieparypa Bosayxa, 'C - +5...+40; 5...80;

OTHOCHUTEJbHAsI BIAXKHOCTh, % - arMocdepHoe aBiieHue, klla oT 84 o 106,7
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2 Bmaromep mnminomarepuanioB HWBIIM-02 (puc. 4) npenHasHadyeH s
M3MEpEeHusl BIAKHOCTH MHiioMarepuaioB (Oepesa, ny0, COCHa, €llb, JMCTBEHHUIIA,
KJICH, OYK, TpyIlla, OCHHA, JIWTIA) U W3JICJIHA U3 HUX B TPOIIECCE IMTPOU3BOICTBA, CYIIKH

Y XpAHEHUS.

CAANS & POCCWE

Pucynok 4 - Bnaromep nunomarepuanos UBIIM-02

JInanazoH u3MepeHui BIKHOCTH, Yo ot 5 no 30
[lorpenHocTs U3MepEHUs BIAXKHOCTH, Yo:

B IMaIa3oHe BJIAXKHOCTH OT 5% 10 15% £ 1,0%

B JHana3oHe BIaKHOCTH OT 15% 1o 30% =+ 2,0%
VYcnoBus DKCIUTyaTalyn:

JMana3zoH paboyux TeMIEpaTyp oT 5° 10 35° C

BJIAXKHOCTH BO3/1yXa 30-95%

3 Bmaromep ynuBepcaibHbii BUMC-1 (pucyHok 5) mnpemHasHaueH s

KOHTPOJI BJIAroCoACPKaHus TBEPAbIX U CBIITYINX MAaTCPUATIOB.

Jwnana3zon m3mepenus BnaxHoctd 0...100%
[lorpemmHocTs 1...3%

[TamsTh pe3ynpTaTOB 1000




PucyHok 5 - Bnaromep ynusepcanbnbsiii BUMC-1

4 BeCKOHTaKTHBIM AKCIIpecC-M3MEpUTENh BiaxHOcTH MaTtepuanoB KC318.
Januplii mpuOop MpenHasHaueH IS U3MEPEHUsS BIAKHOCTU PA3JIMYHBIX TBEPJIbIX
NOpOJ JIPEBECHHBbI, KapTOHAa M KHUPIWYHOW KIIAJKH, SIBJSETCS OCECKOHTaKTHBIM,
WMHAYKTUBHBIM M Hepazpyllaroumm. B ocHOBY pa®oThl mpubopa MojioKeH MPUHLIHUIT
NPOHUKHOBEHMSI  DJIEKTPOMAarHUTHBIX CUTHAJOB B  MOBEPXHOCTh,  KOTOpas
aHaym3upyercs. beckoHTakTHBIN 3kcnipecc u3meputess KC318 serkuii, KOMIakTHbBINA
Y MPOCTOM B UCTIOJIb30BAHUMU.

OcHoBHOE XapakTepucThku mmeputens Biaxuoctd KC318 (pucynok 6):

* U3MEpEHUs BIAKHOCTHU JepeBa Bapbupyercs B auamazone 0-35% Rh, s
Msrkux — ot 0 1o 53% Rh;

* CHOCOOHOCTh K CBETOJMOJHOM WHAMKAIMU BJIAXKHOCTH OOpa3loOB U3
TUIICOKapTOHA U KUPIINYA;

* mpudop umeet paszpemerue 0,5%Rh npu norpemmocT — He 607ee +4% Rh;

* umeercst (PYHKIIMSI aBTOMaTUYECKOTO BBIKIIIOUEHUS MTpUOOpa uepe3 2 MUHYTHI
CBOEH HEAKTUBHOCTH;

* IUTaHUE OCYIIECTBIsIETCS uepe3 Oarapero 9 V;

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

PucyHoKk 6 - BecKOHTaKTHBIN SKCTIpecc-u3MepUTeNb BiIaHOCTH MartepuanoB KC318

5 Urospuarsrii Bnaromep Testo 606-1 (pucyHOK 7)
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Uronwuareiii Bnaromep Testo 606-1 npegHazHayeH 111 U3MEPEHUS BIAKHOCTH
JpeBECUHBbI, OETOHA W JAPYTHX CTPOUTEIBHBIX MarepuayioB. [l03BOSIET TIPOBOAUTH
M3MEpEHUs BIAKHOCTH Ha MOBEPXHOCTH M HEOOJBION TIIyOuHE (10 2 cM), HJieaicH
I KOHTPOJSL TOHKMX CTPOUTENBbHBIX  MaTepuaioB. lIMeeT BCTpOCHHBIE
rPagyupOBOYHbIC 3aBUCUMOCTH II0 7 TpynmamM CTPOUTEIbHBIX MaTepHUaJIOB.
Jlvarna3zoH M3MEPEHUN  OTHOCUTEIBHOM  BIQKHOCTH: JApeBecHHbl  7...55%,
cTpouTenbHbIX MatepuanoB 0-22% IlorpemmnocTs 1%

Fay N
———
LR

PucyHnok 7- Uronsuatsiii Bnaromep Testo 606-1
KoHTposbHBIE BOIIPOCHI

1 Yro Takoe BIaXHOCTh CTPOUTENILHBIX MAaTePUAIOB?
2 OnuimTe BIAKHOCTh Kak (U3MYECKYIO BEJIMUUHY.
3 Kakumu opmynamu onpeensercs: BIKHOCTh U BIarocoepKaHlue MaTepuasIoB?
4 TlepeuncnTe METOIbl U3MEPEHUS BIAXKHOCTH.
5 Onummre METOAUKY XpaHEHUs! ¥ MOJATOTOBKH NPo0 JJIsl ONpeesieHHs BIa)KHOCTH
MaTepHaloB.
6 B yem 3akmouaercs METOAMKa ONPENEICHUS BJIAKHOCTH MaTepuana BECOBBIM
MeTo0M?
7 Ilepeuncnure npuOOpHl HEPA3PYUIAIOIIETO KOHTPOJS BIAKHOCTH CTPOUTEIbHBIX
MaTepHuaioB.

Jluteparypa

1. Txawenko I'. A. HopmaruBHO-TexHHMUECKOE OO€CIIEUEHUE U YIMPaBJICHUE
Ka4yeCTBOM B MPOMBIILIICHHOCTH CTPOUTENbHBIX MAaTEpHUaNioB: YueOHOe nocodue aJis
CTYJEHTOB, oOydaromuxcsi 1o Hampasienuto "CrtpoutenscTtBo"; PoctoB H//:

PocToBckuii rocy1apcTBEHHBIN CTPOUTENbHBIN yHUBEpCHTET, 2003,
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2. DIICKTpOHHas OMOIMOTEYHAs cCUcTeMa: WWW.Znanium.com.

3. Kommekr na3epHbIX JAHCKOB C MPUMEPAMU HCIBITAHUA KOHCTPYKIIMNA
HEpa3pyLIAIIIMMHA METOJaMHU.

4. ITpociekThl HAa IPUOOPHI ¥ CUCTEMBI KOHTPOJIST KauecTBa.

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

6. T'OCT 21718. «Marepuanbl CTpoOUTENbHBIC. JIMAMPKOMETPUYECKUNH METON
U3MEPEHUS BIAKHOCTI.

7. TOCT 8269-99. 1llebenp u3 NpuUpoAHOTO KaMHs, T'PaBUid U I€OEHb U3 TpaBusl ISl
CTPOUTENBHBIX PA00T. METOIbI UCTIBITAHUINY.

8. 'OCT 8735-88. «Ilecox st cTpOUTENBHBIX pabOT. MeTOAbl UCTIBITAHUID) .

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

INIOTHOCTH, BJIA)KHOCTH, BOAOIIOIJIOIICHMA, IIOPHUCTOCTU U BOJOHCIIPOHUIIACMOCTID) .
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