[[OCT 30290-94. MaTepuanbl U nsgenns
cTpouTenbHble. MeTon onpeneneHuns
TEennonpoBOAHOCTUN MOBEPXHOCTHbLIM
npeobpa3soBaTesieMm.

[aTa BBegeHnsa 1 aHBapsa 1996 r.

1. Obnactb NpUMeHeHuns

HacToawmnn cTaHgapT pacnpocTpaHAeTCa Ha CTPpoUTEe/IbHble MaTepuanbl N Usgenus
TennonposogHocTbio 0T 0,02 go 1 BT/ (M x K) n yctaHaBnmBaeT MeToA
Hepa3pyLwatlowero YCKOpeHHOro onpeaeneHnsa TensonpoBoaHOCTN B MHTepBane
TemnepaTyp 278-313 K (5-40°C).

MeTop 3aKk/4aeTcsa B CO34aHUN OAHOCTOPOHHEr0 KpaTKOBPEMEHHOIO TEMJ0BOro
UMMYyJibCa Ha MOBEPXHOCTU U3OENNA U perncTpaumn nsMeHeHns TemnepaTypbl Ha
3TON NOBEPXHOCTW.

CTaHpapT He pacnpocTpaHsaeTCsa Ha MHOIMOC/IOMHbIE U3aenuns.

2. HopMaTunBHbIE CCbINKU

B HacTodAweM cTaHOapTe NCNOJIb30BaHbl CChIJIKU Ha cneayllwme ctTaHoapThl:

FOCT 8.315-91 I'CW. CtaHaoapTHble obpa3ubl. OCHOBHbIE MOJIOXKEHUS, NOPAOOK
pa3paboTKun, aTTecTtaunn, yTBepXAeHUSA, perncTpaunm n npmMeHeHmns

FOCT 12730.2-78 BbeToHbl. MeToA4 onpefesieHNsa BaXXHOCTU

FOCT 21718-84 MaTepuasnbl CTpouTesibHble. IN3NbKOMETPUYECKNN MeToL
N3MepeHns BNaXKHOCTU

FOCT 23422-87 MaTepuarsibl CTpoUTENbHbIE. HEMTPOHHbLIN MEeTo L onpeneneHus
BJIAXKHOCTWU

FOCT 23468-85 Mukpokasnbkynatopbl. ObLwme TexHn4eckmne ycsioBums

3. CpencrtBa UCNbITaHNI

3.1. Ing ncnbiTaHUn NPUMEHSAIOT U3MEPUTESIbHbIN KOMIMJIEKC (PUCYHOK 1),
COCTOSALLNN N3:

- nepBu4YHOro npeobpaszoBaTens, npeaHa3Ha4YyeHHoOro Ass npeobpa3oBaHus
NMMNYbCa /IEKTPUYECKON SHEPrM B TEMJIOBYIO N CO34AHNSA 3IEKTPUYECKOr0
CUrHana, xapakTepusyLlero n3MeHeHne TeMnepaTypbl NOBEPXHOCTU MaTepurana
n3nennsa nop Bo3AenCcTBMeM TEMIOBOro MMMNybca. TeXHNYeCcKas XxapakTepucTmka
nepBMYHOro npeobpasoBaTesis NpMBeAEHA B MPUSIOXKEHUN A;

- BTOPMYHOIr0 M3MepuTenbHOro npnubopa a5 perncTpaumnm 3n1eKTpuyeckoro



CUrHana,

- UMNYJIbCHOI0 NCTOYHMKA TOKa C TaMepoM TernJioBOro MMnysbca (npunoxxeHus b,
B), obecneynBatoiero Harpes NaacTUHbI NepBUYHOrO NpeobpasoBaTens.

3.2. B KayecTBe BTOPUYHOIr0 n3MepuTenbHoro npmubopa NpuMeHsIOT BOIbTMETP
YYBCTBUTENBHOCTbLIO He Xy>xe 1 x 10(-6) B ¢ ungponeyatarowimm aBTOHOMHbLIM NN
BCTPOEHHbIM YCTPONCTBOM M TalMepOoM ornpoca gaTtyumka (npunoxxeHue ),
3ajaloWmmM nHTepBasbl perncrtpaynn.

[lonyckaeTcs NpUMeHeHne ApYyrux namepuTesbHbiX Npnbopos, yO0BIETBOPSIOLNX
TpeboBaHMIO HACTOALWEro CTaHaapTa.

I — wuccnenyemoe wanenme; 2 — nepeudHBIi npeofpazosarens; 3 — BTOPHUHLIA
M3IMEPHTENLHBIH NpubOp ANS PErMCTPRLMM SNEXTPHYCCKOTO CUrHAna;, 4 — WMIYAbCHbI
MCTOYHMK TOKA C TAWMEPOM TEMNOBONO MMIYNLCA; J — OCHOBAHHME

Pucynox 1 — BAOK-CXeMa H3MCPHTEALHONO KOMILIEKCA [UIR ONpCAENCHHS TEerLionpo-
BOAHOCTH MaTCpHANOB H3NENAHRA

4. MoarotoBka K NpoBeLeHUI0 UCMbITaHUN

4.1. Onsa ncnolTaHunm otbmnpatoT nsnenns, cCooTBeTcTByoWwme TpeboBaHUAM
HOPMATMBHbIX OOKYMEHTOB Ha 3TN nsgenunsa. N3pgennsa OoSIXKHbl UMEeTb MJIOCKYI0
MOBEPXHOCTb AJ19 pa3MeLlleHns NnepBnYHoOro npeobpasosartens n obecneveHns
TEnJIOBOro KOHTaKTa Mexay HUMMU.

[donyckaeTcsa onpenensaTb TENJIONPOBOAHOCTb Ha U34eNNAX MPaBUJIbHON U
HernpaBuUbHOW (POPMbI.

4.2. Konn4ecTBo nsgenun, otbnpaemMolix oaa NCNblTaHWS, yCTaHaBAMBAIOT B
HOPMATUBHbIX OOKYMEHTaX Ha 3TN N34enins, HO He MeHee Tpex.

4.3. Ina ncnblTaHUM CbINy4Y4NX MaTepuranoB NX 3acbiNatoT B paMKy pasmepom 300 x



300 x 50 MM, BbIpaBHMBAIOT MOBEPXHOCTb UCCNenyeMOoro Mmatepuasa osa co3faHus
TEeNJI0BOro KOHTaKTa C pa3MeLLeHHbIM Ha HeM MepBUYHbIM rNpeobpasoBaTesiem.
Pa3mep rpaHys UCnbITbIBAEMOro ChifNy4ero Matepuana AoskeH obiTb He bonee 5
MM.

4.4. TennonpoBOAHOCTb MaTepuaaoB U34ennm onpenensaioT B CYXOM U BJIAX>KHOM
COCTOSIHUN. BNnaKHOCTb MaTepunasioB nsgennin onpenenstoT CorlacHO HOPMATUBHbBIM
OOKYMeHTaM Ha nigenusa n metoabl onpegeneHnsa snaxHoctu (FOCT 21718, TOCT
23422 vinn TOCT 12730.2).

5. NpoBegeHmne ncnblTaHNN

5.1. UcnbiTaHa NpoBOAAT NpU YCTAaHOBUBLUEMCSA TEMNJIOBOM PaBHOBECUN MeXXAY
nccnepgyemMblM n3gennem, TesioM nepemnyHoOro npeobpasoBaTesia U OKpy>KatoLLen
cpenon, Ans 4yero ycTaHaB/MBaOT NEPBUYHBIA Npeobpa3oBaTesib Ha NOBEPXHOCTb
n3nennsa, NnoAroToBJIEHHOro K UCMbITAaHNAM B COOTBETCTBUN C pa3nenom 4, n
BblAEPXXUBAKOT A0 NnosaBaeHna Ha Tabsio BTOPUYHOro naMepuTesnibHOro npunbopa
YCTaHOBUBLLUMXCSA NOKa3aHUN.

Mpn ncnblTaHUM N3genns ToNWMHON MeHee 15 MM ogHa N3 ero NOBEPXHOCTEN
DOJDKHa HaXoAUTbCA B TEMJIOBOM KOHTaKTe C MOBEPXHOCTbLIO MaCCUBHOIO
OCHOBaHUSA (PUCYHOK 1).

5.2. PernctpupytoT yCTaHOBUBLUMWCSA CUIMHas, MOCTYMNaloWmMm oT NepPBUYHOIO
npeobpa3oBaTens, N BKAYAOT LNGPPOBYIO NeYaTb.

5.3. MopatoT TenaoBown NMMMNyJibC Ha>XaTUem COOTBeTCTBy}OU_LeIZ I'IyCKOBOI7I KHOMKW.

5.4. Yepe3 paBHble NPOMEXYTKN BPEMEHWN, aBTOMAaTUYECKN YCTaHABMBAEMbIE
BTOPMYHbLIM U3MEPUTENbHLIM NPUOOPOM, PErMCTPUPYIOT U3MEHEHNE CUTHANA,
NPOMNOPLMOHaNLHOIro N36bITOYHON TeMrnepaType NOBEPXHOCTUN UCCieayeMoro
nspennsa. Pernctpaumio NpoBoAsAT A0 NOSBJIEHNS MOBTOPSAOLLNXCS 3HAYEHUA.

5.5. I3mMepeHns NnpoBoAdaT He MeHee 4YeM Ha MATU y4aCTKax NMoBepXHOCTHn
nccrienyemMoro nsgesnns, B TOM Yncsie Ha ydacTkax ¢ HeogHOPO4HbIMU MO
TenJonpoBOAHOCTU BKIOYEHUAMMN.

6. ObpaboTKa pe3ynbTaToB UCMbITaHNIA

6.1. DnemMeHTaM MacCuBa 3KCNepUMEeHTaJIbHbIX AAaHHbIX NPUCBaVBaOT NOPALKOBbIE
HoMepan=1,2,..i, ..k .. 1 .., m .. ncMOMeHTa nogayn TenjaoBoro
nmnynbca. BelgensaoT paboyyto o6nacTb akCnepnMeHTasbHOro Maccmea (obnacTb
n_min < n < n_max), onpeaensemMyto rnpu rpafynpoBke NsmMepuTesibHoro
KOMTIJIeKCa B 3aBUCUMOCTU OT MJIOTHOCTU UCCefyemMoro matepuana (npunoxeHume

n).
MNpuMep 06paboTKM 3KCNEepUMeHTaIbHOro MacCcMBa NpuBeneH B npuaoxeHun E.

6.2. MNpn npoBegeHUn NCNbITaHUN N3nennn TonwmHon bonee 15 mm
TenaonpoBoAHOCTb Nambaa B BaTTax Ha METP-KeSIbBUH 015 OAHOr0 U3MepeHus
BbIHNCIAOT NO hopmyne
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TennonpoBOAHOCTb PEKOMEHAYETCHA PacCYNTbIBaTb Ha MUKPOKaIbKyNaToOpe TuUna
MK-56 no NOCT 23468 nan gpyromMm nporpaMmMmmpyroliemM yCTPONCTBE, UMEIOLLEM He
MeHee 14 g4yeek NamMaTK, MO NporpamMme, NpuUBegeHHOW B NpuaoxeHun X.

HonyckaeTcsa rpagpmyeckas obpaboTka saKCNnepnMeHTasibHOro MaccuBa B
COOTBETCTBUU C NpunoxxeHmem W.

6.3. MNpwn npoBefeHUN NCNbITAaHUA N3LENNA TONWNHON MeHee 15 MM
TEena0npoBOAHOCTb NCCAIeayeMOro MaTepuana ajas ogHOro NU3MepeHns BblYUCASAIOT
no popmyne
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6.4. TennonpoBOAHOCTb PacCYNUTbIBAOT Ha MUKPOKaJIbKY/IATOpE Mo nporpamMmme,
npuBeaeHHON B NMPUIOXeHun X.

6.5. TenaonpoBoAHOCTbL MaTepuana U3gennsa BolYUCAAIOT Kak cpeaHee
apudMeTN4ecKoe 3HaYeHne BCex U3MePEHU.

6.6. MNorpelwHoOCTb onpeaeneHns TenaonpoBoAHOCTU AaHHbIM METOA0M COCTaBnseT
He bonee 7%.

[Mpnno>xxeHne A

(obsa3aTenbHoe)

TexHNn4YecKas XxapakTepucTuKa NepBnYHoro npeobpasoBaTens

MNepBnYHLIN Npeobpa3oBaTesib NpeacTaBaseT cobon UMAnMHApP M3 NeHonoanCTUpoIa
(Teno nepsmnyHOro npeobpaszosartens) NAOTHOCTbIO 150 kr/mM3, anameTtpom 140 n
BblCOTON 55 MM. B cepegnHe naoCKOCTM OAHOIMO U3 ero 0CHOBaHUW, 3anogamuo C
HWUM, pa3MelleHa Kpyriasa njaactuHa pagmycom 20 MM - onga n3genmm ToawmnHomn
bonee 15 MM, 60 MM - oNa n3genmnm ToaWwWnHON MeHee 15 MM n3 BpPOH30BOro JINCTA
TonwwmHown 0,15-0,25 MM, cnyxKalasa on4a nepenadun Ternsa oT HarpesaTeslbHOro
3/1eMeHTa K nccnegyemomy obpasuy. K ueHTpy Ancka npunasiH oauH mn3 "ropaymx”
cnaes OBYyX TepMorap, BbiIBOAbl KOTOPbIX COeAUHEHbI nocsiegoBaTesibHO. Cnan
3/1IEKTPOU30/IMPOBAHbI APYr OT ApYyra v 3adUKCUPOBaAHbI Karnsen 3noKCUaHomn
cMonbl. "XonogHblie" cnan TepMonap yTonaeHsl Braybb Tena ynanHapa.

Bokpyr "rops4ux" cnaes TepMonap pacnoyloXXeH rnJoCKMn HarpesaTeslb,
npuaerarmLwmn K NJOCKOCTMN NAACTUHBI N 21IEKTPON30JIMPOBAHHbIN OT Hee,
npeacTaBastiowmm cobonm cnmpanb N3 KOHCTAaHTAaHOBOW NMPOBOJIOKN (C
conpoTuBneHnem 40 OM gnga nagennn TonwmHon 15 mm, 20 Om - anda nspgennin
TOJILLMHON MeHee 15 MM). BbiBOObl HarpeBaTens coeguHeHbl MpoBogamMun C
TarMepoM TEernJI0BOro UMMysibca, a BbiIBOAbl TEPMONap - SKPaHNPOBAHHbLIM
NMPOBOLOM C BTOPUYHBIM N3MEPUTENIbHBIM YCTPONCTBOM.
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TAUMEP TEIMJIOBOrO UMIMNYJIbCA A9 WU3AEJUNA
TOALWMHON BOJIEE 15 MM
(HPHHUMIIHAIBHAA JACKTPHYCCKAN CXEMA)
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Cneundpunkaumsa K NPUHLUNNANbLHOW 3/1eKTPUYECKOn cxeMe Tanmepa
TEenaoBOro nMnyJsibca aasa n3gennnm ToawmnHon bonee 15 mm
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TAUMEP TEIMJIOBOIro UMIMYJbCA
AN U3AEJIUHA TOJUIMHOM MEHEE 15 MM
(NIPUHUKIIHAILHAR JICKTPHYECKAA CXEMa)
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Cneundunkaumsa K NPUHLUNNANbLHOW 3/1eKTPUYECKON CxeMe TanMepa
TenJioBoro umnynbca onas n3genmm TonwmHon meHee 15 Mm
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TAUMEP OMPOCA NATYHKA
(NPHHIMIIKANBHAN JJACKTPHUCCKAR CXcMma)

*58
o
onr |A176TM1 bpz r (4
i}
i tr4 J La
f
LS| et AW rrz‘y
3j j w1 vt
C R 5
_ 15
arf] A auzﬂz Ir N
4 ——t— 1047 i 12 AL
--g-|-j? 7 QQI_J_
6 |7 .
i‘bc 57 L2 Oy
}£ R 02 ¢— [ 1
RT

CneundunkKaumna K NpUHUMUNNANIbHON 3N1IEKTPUYECKON CxeMe TalMepa
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[MpnnoxxeHwne [l

(obsazaTenbHoe)

[pafynpoBKa N3MePUTENbHOIro KoMMJeKca

fpafoynpoBKy NpoBoAsaT Ha obpa3uax n3 Tpex n bonee matepnanos,
cooTBeTcTBYOWMX OCT 8.315, B TOM 4yncne Ha obpasuax U3 NeHONoNCTUPOIa
MJAOTHOCTbLIO 150 Kr/m3.

Mpu rpagyupoBke onpenenatoT KoaphpuumenTol C Q, b 3, C R, a 3.
NcnbiTaHMA NpoBOAAT Kak yKa3aHo B pa3aerne 5.

B nony4yeHHbIX 3KCNepUMEHTaIbHbIX MacCUBaX BblAensatoT 06nacTu, B KOTOPbIX
BbIMOJIHAETCA yC/ioBMEe X KopeHb N = const (npunnoxxeHue E).

HaxomaT cpemmMe SHaYeHMA EelMYMH X KopeHeE n 2= const gns geyx

obpasuce (¥ xopeHb n) 1 m (X xkopenn n) 2.

OnpepnensoT ABe rpagynpoBoYvHble XapakTepuctmkmn C Qu b 3

O (XVn), b,

B ' UL 1)
(XVn), = (Xvn),
Co = (XVn), (b, + b)) = (XVn), (b, + b,), (J1.2)
m;;: b, ; — Tennopas aAKTMUBHOCTH MATEPHAIOB obpasuos, ,Ilmf(mz-cl'lz ‘K);
b=vlc,, (L3

e cp — OofbeMHas TEIoeMKOCTh, T/ (> K).

Ha paboyem y4yacTKe 3KCNepuMeHTaIbHOro MaccrBa, Nosy4eHHOro Ha obpasue 13
NneHonoNCTMPONa, onpeaensoT

C Xvn (b, + b)

R_ =
= | J1.4)

Ha oaHOM 13 06pas3LoB onpeaensioT



b

Cp=annj 1 - |5 i b . (J1.5)
Xvn 1 —exp [Cg/(a,n)
Mie @ — TEMNEPaTypoLpOBOJIHOCTL MaTepwasa obpasua, mi/c;
a= .Lr’cp . (J1.6)

MpoBOAAT UCMbITAHNA HECKOJIbKNX TEMJION30ASALNOHHbLIX MaTepmanoB C
N3BECTHbLIMN TEMNOPU3NYECKMMUN XapPaKTEPUCTNKAMN, BbIYUCIAIOT 3HAYEHMNE
TensaonpoBoAHOCTU naMbaa, NnpencTaBnssa ee B suae paboden obnactum
3KCMepuMeHTasibHOro MaccuBa, yCTaHOB/IEHHOM B 3aBUCMMOCTW OT MJIOTHOCTN
nccrenyemMoro Mmatepumana (pucyHok .1).

3mMepuTeNnbHbIN KOMMJIEKC MPOBEPSIOT HE peXke 04HOro pasa B roj Ha obpasue u3
NeHONoJINCTNPOIA.

MpW OTKJIOHEHWN MOJTYHYEHHbIX Pe3y/ibTaTOB OT 3HAaYEHUS TEMNI0NPOBOAHOCTN,
yKa3aHHOro B nacrnopte obpa3LoBoi Mmepsl, 6bosee 7% cnenyeT NpoBecTy
NMOBTOPHYIO rPagynpoBKY N3MEPUTENbHOIrO KOMIMJIEKCa.
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Pucynok .1 — [pannip 0613cTh cTabMABHOCTH PE3YJILTATOB ONPE/ICACHMA TEIL10-
NPOBOAHOCTH

[MpnnoxxeHwne E

(MHOpMaLMOHHOE)



Mpumep 06paboTKM s3KCNEepPUMEHTaIbHbIX AaHHbLIX MPU onpeaeseHnn
TennonposBoaHOCTU obpa3uoB neHobeToHa NAOTHOCTLIO 400 Kr/M3 1
MeHonoancTmposa NAoTHOCTbo 150 Kr/m3

Mony4YyeHHble 3KCnepuMeHTalibHble MacCUBbI NpeacTaBnsatoT cobon cneayowmne
nocsefoBaTe/IbHOCTU 3HAYEHUI SNEKTPUYECKOro CUrHaNa, MPonopLMoOHanbLHOro
TeMnepaType Ha NOBEePXHOCTUN nccneayemoro obpasua:

Ana neHobeToHa - 102, -102, -102, 583, 608, 499, 418, 363, 322, 290, 260, 237,
218, 200, 185, 173, 162, 150, 139, 128, 119, 110, 102, 94, 86, 79, 73, 67, 61, 55,
50, 45, 41, ...

Ana neHononauctupona - 50, -49, -50, 869, 975, 790, 678, 601, 544, 500, 463, 431,
402, 380, 359, 339, 322, 307, 290, 279, 269, 257, 246, 235, 216, 207, 199, 191,
183, 176, 169, 162, 156, 150, 144, 139, 134, 129, 124, 121, ...

ONns BblMUCNEHUA TEMJIONPOBOAHOCTU UCCNeayeMbIX MaTeEPUanoB Ka>KaoMy
3JIEMEHTY MacCMBa, Ha4YMHasa C MOMEHTa nogayn nMnynbca, NpMcBanBatoT
NMOPSAAKOBbIM HOMEP (N) N BbIYUCAAT anrebpanyveckyto pasHoOCTb (X) MoKasaHum
npunbopa oo (-102) n nocne nogaym nmnyneoca (583, 608, 499, n 1.4.). YKa3zaHHble
BENNYNHLI NpuBeneHsl B Tabnnuax E1 n E2.

Y4yuTbIBas, 4TO rpaHnLbl 30Hbl CTabUAbHbBIX 3HAYEHUI TENAONPOBOAHOCTU A4
neHobeToHa NAoTHOCTLIO 400 Kr/mM3 (cornacHo pucyHky [1.1) nexxat B npegenax 14-
30, No npensioXKeHHOW MeToAMKe B Ka4eCTBe pacyeTHbIX MPUHUMAKT ABe napsbl
TO4YeK 3KCnepmMeHTanbHOro Mmaccmea: n_1 =14, x 1 =264 unn_2 =28, x 2 = 152
(oTMe4eHbl B Tabnnue E1 3HakoM *); a Takke n 1 =15, x 1 =252mnn 2 =30,x 2
= 143 (oTMe4eHbl B Tabnnue E1 3HakoM **), [1na neHONoANCTUPOIa pacH4eTHON
aBnaeTcd ogHa napa Todek n 1 =18, x 1 =319umn 2 =36, x 2 =179 (NnOMeYyeHbl B
Tabnuue E2 3HakoMm *),

Monb3yacb NporpaMmmMon, NpuBeaeHHON B NpuaoXeHunm XK, n NnpuHnMmas
rpagymnposoYHble koaddpuumneHTol C Q = 310000, b R =115, C R = 1,154 x 10(-5),
C R/a_3 = -48, nony4yeHHble onga nsmeputenbHoro Kkomrnsekca HUNC®, BblHUCAAIOT
3Ha4YeHus TenJonpoBOAHOCTU:

a) neHobeToHa - Ana nepsoun napbl Todek nambaa = 0,10 BT/(M x K), ana sTopomn
napbl Todek nambaa = 0,10 B1/(M x K);

0) neHononuctupona - nambaa = 0,048 BT/(Mm x K).

Tabnuua E1



OenocbeTon

n X ¥ KOopeHB Il n X
1 685 683 17 230
2 710 1004 18 221
3 601 1040 15 212
4 320 1040 20 204
3 465 1040 21 156
= 424 1035 22 188
7 352 1037 23 181
8 362 1024 24 175
S 335 1017 23 1%

10 320 1012 26 163

11 302 1002 27 157

12 287 S954 28% 152+

13 275 552 25 147

14+ 264w 0% 143

15w 252w

16 241

I
=]

namBoma 1 = 0,10;
namboa 2 =

Tabnunua E2




IeHOIIOIMO THOIT

n b4 X KopeHB I n b4 n X
1 815 81% 17 325 33 154
2 1025 1450 18+ 315 34 18%
3 640 1455 15 307 35 184
4 T28 1456 20 256 3e% 17 5%
3 651 1456 21 283

& 554 1455 22 275

7 350 1455 23 266

a 313 1451 24 257

9 481 1443 25 245
10 452 1425 26 241
11 430 1426 27 233
12 405 1417 28 226
13 385 1403 259 215
14 372 30 212
15 357 31 206
1le 340 32 200

mambmoa = 0,048

[MpnnoxxeHune XX

PekomeHoyemoe




NMPOrPAMMA IS BBIMMUCJIEHUA TEMJIONPOBOAHOCTH, COCTABJEHHASA
AN MHUKPOKAJIBKYJIATOPA (THINA MK—56). PABOTARILLEIO
B PEXWUME MNPOrPAMMMHWPOBAHUA A9 HU3AENUH
TOJLMHON BOJIEE 1S MM

Hudp Hingp Ulndp
i Onepatms Ha e Ouepanms na NENe Onepanms Ha
I JHC- ni JAME= nit o 1 T
1nace [Laee nage
| 1x8 68 23 1x8 68 45 1x7 67
2 Bt 1§14 24 Bt OB 46 : 13
3 [Ix1 61 25 1Ix2 62 47 1 ol
i : 13 26 : 13 48 — H
5 Fexp 16 27 Fexp 16 - 49 xI10 40
6 =1 0Ol. 28 I —1 (1. 50 I Ln 18
7 1 01 29 1 01 51 11x2 62
] + 10 30 + 10 52 | x 12
9 Fl/x 23 31 Fl/x 23 53 Fi/x 23
10 1129 69 32 11x9 69 54 1ix6 66
11 x 12 33 x 12 55 x 12
12 xlld 4’ 34 xI1d 41 56 F v 21
13 I1x3 63 a5 11x3 63 57 xlla 4—
14 B 1 OE 36 B¢t OE 58 1 o1
15 x4 64 37 x5 65 59 Bt OFE
16 : 13 38 : 13 60 11x0 60
17 Ix1 61 39 T1x2 62 61 — 11
18 ¥V 21 40 ¥ 21 62 1xC 6C
19 : 13 41 : 13 63 "% 12
20 [Ixd 61" | 42 IMxd oI 64 lixa 6—
21 S 11 43 — 11 65 » 12
22 x117 47 44 x[c 4C 66 Cil 50

"panymposcunsic koXxbdunmHenTsl

IKCHCPHMCHITANLIBIA MACCHA

HcxonHme AaHHBIC Huehx namsiTe Hexonnsie fanHbic AucAKH NAMETH
Co 3 n; 1
b, 9 A 2
Cr 6 X; 4
Cg/a, 8 X 5




AN U3AEJMA TONMUWMHOWN MEHEE 15 MM

1Hndp Hindp Hindp |
NoNe Onen: na NOND 0 Ha NeNe 0 na
ni HEPATR | e 1 HEPATLTY e 1 HEPAIU | -
1naee naee niee
1 [x2 62 23 x 12 45 Ixa 66—
2 F v 21 24 Fl/x 23 46 - B
3 B ¢ OF 25 11xB3 6l. 47 [Ix() 60
4 Ix! 61 26 *® 12 48 x 12
5 x 12 27 x119 49 49 Iixd 61"
b Fi/x 23 28 Ix7 67 50 : 13
7 1IxB 6l. 29 — 11 51 I—1 Ol.
8 x 12 30 x1O 40 52 IF Ln 18
9 xI17 47 31 11x8 68 53 Fl/x 23
10 Ilx4 64 32 Bt OE 54 1Ixc 6C
11 F v 21 33 lixa 6— 55 x 12
12 B t oL 34 — 11 56 11x6 66
13 [1x3 63 35 1ixO 60 37 ® 12
14 x 12 36 x 12 58 F v 21
15 Fil/x 23 37 xIld 4I° 59 x110 60
16 IxB 61. 38 [x8 68 60 Mx7 67
17 x 12 39 B t OF 61 B t OE
18 xI18 48 40 11x7 67 62 Iixa 6—
19 Ix6 66 41 — 11 63 — 11
20 F v 21 42 x110 40 64 MNx0O 60
21 B t OE 43 11x9 69 65 x 12
22 11x5 65 44 B t OF 66 Cll 50
I'paaymposounibie kK0XPPUITHEHTHI DKCHCPUMCHTANBIBIM MACCHB

Mcxoipie jannbie HAuchkn naMuTH HMcxoaneic fgaHubie HucHkH NAMRTH

C 3 n; 2

b_? 9 !l! 4

CR i) L . /]

I::R.f&'? L~ 8 Xj 1

X, 3

X 5

[MpnnoxxeHne W

(pekomeHpyemoe)

Mpacdhunyeckada obpaboTka pe3ynbTaTOB UCMbITAHUN

Onsa rpaduyveckon o6paboTKM pe3ynbTaToB UCMbITaHUIA B KOOPAUHATAX X U N

CTPOAT PparMeHTbl SKCMNEPUMEHTAJIbHOIO Maccua (PUCYHOK .1) n HaxoOoAT TOYKY

nepecevyeHums 3KCI'IepI/IMeHTaJ'IbHOIZ Kpl/lBOI7I C XapaKTepI/ICTI/I‘-IeCKOIZ FIpFIMOI7I P.

JNVHY MOoNy4YeHHOro Ha NPsSIMO P OTPEe3Ka OT 0cx abcumMcc 40 TOYKU NnepeceyeHuns c

3KCMepUMeHTasIbHON KPUBOW OTKNaAbiBalOT Mo ocu abcuncc pucyHka U.2,




BOCCTaHaBAMBAlOT NepneHanKynsap Ao nepecevyeHus ¢ kpmson nambaa = f(p) n Ha
OC/ OpAMHAT HAaX0OAT 3Ha4YeHue.

[Be xapakTepuctudeckue nnHum p n nambaa = f(p) (pucyHkm N.1 n N.2) nonyyatoT
3KCNepUMeHTaIbHbIM MyTeM Ha rpynrne Matepnanos (He MeHee NATHN) C
N3BECTHbLIMM 3HAYEHNAMMN TENJONPOBOAHOCTM.

B KoopOnHaTax X U N CTPOAT AJ15 KaXK40ro matepuasia CoOoOTBETCTBYOLLNN
dKCrnepuMeHTasibHbln Maccme X = f i(n), HaxoaaT rpaHuubl 06nacTu cTabnabHOCTKU
COrnacHoO pucyHka .1 n npoBoaAT B 3TOM 06/1aCTU CEKYLLYIO XapaKTEPUCTUYECKYIO
npsMyto p.

3aTeM B KoopAuHaTax nambaa n p CTPOAT XapaKTEPUCTUYECKYIO IMHUIO NaMbaa =
f(p) (pncyHok N.2), oTknaabiBas no ocn abcuncc aamHbl 0TpesKos (pUCyHok N.1) ot
TO4YKM nepeceveHUsa O cekyLlen p C 0OCbio abCcuMCC A0 TOYKN NepeceyeHuns p C
Kpueson x = f i(n) ona ka)xgoro matepunasna, a No ocu A - COOTBeTCTBYlOLLEe
M3BECTHOE 3Ha4YeHne TenJonpoBOAHOCTM 3TOro MaTepmana.

o

-
Oy 1 n
PucyHox H.1 — JxcnepHMeHTAABHHN MacCMB x = f[i(n) ¢ rpanMnamu objacTh cra-

GuabHocTw ompenenenns TENACIIPOBOAHOCTH H XApPaAKTEPHCTHYECKAR NpRMas p LA
TPAPHIECKOr0 OnpeAeseHHs TEILIONPOBOAHOCTH MaTepHANa.



A |

Pucynok H.2 — 3aBHCHMOCTL 3HAYCHHA TCILIONPOBOIMOCTH OT jLIMHBI OTPE3Ka, OTCe-
KACMOre Ha XapakTCPHCTHYECKOH JMHHH p IKCHCPHMCHTAIBHOH KPHBOH x = fi(n).

[MpnnoxeHne K
(pekomMeHpyemoe)

MpuMep rpafynNpoBKMN U3MEPUTESIBHOI0 KOMMEKCA

Tabnuubl E.1 n E.2 pe3ynbTaToB NepBUYHON 00paboTKM aKCNepuMeHTasIbHbIX
OAHHbIX cogep)XaT BeJIMYUHbI X KOPeHb N C LeNbio UaaKCTpaumum MeToanku
rpafynpoBKN N3MEPUTENIbHOIrO KOMMJIeKCa, Korga B nosly4eHHbIX MacCruBax
BblAeNaoT 061acTun, rae BbiNONHAETCA YC/I0BME X KOPeHb n = const. U3 Tabauvu
cnepyeT, 4TO YC/IoBME X KOpeHb N = const BbIMNOJIHAETCA Ha y4aCcTKe MaccmBa n = 3,
4,5 ona neHobeToHa M Ha y4acTke n = 3, 4, 5, 6, 7 4n9 NeHOHONMCTUPONa

CpenHes SHaYeHMe (¥ KopeHEe n) ars obpasua nexcbeToHa CoOCTAETAST
1076, mnms ofpasua neHonodmMcTMpona — 1455.

YT106bI BOCNONL30BaThCA popMynamu (O.1) n (O.2), HaxoasaT TeNO0BbIe aKTUBHOCTMU
MaTepunanos obpasuos no gopmyne (O.3), npu 3ToM gna neHobeToHa ¢ p = 840 x
400 Ox/(M3 x K), b_1 =183 Ox/(M2 x c(1/2) x K); ana neHononauctupona c_p = 840
x 150 Ox/(M3 x K), b_2 =198 [Ox/(M2 x c(1/2) x K)

Mo popmynam (A4.1) n (4.2) HaxopaT b 3 = 115 n C_Q= 310000.

Mo opmyne (O.4) ona neHononncTupona eoldmncnaoT C_R/a 3 no BceMmy mMaccusy,
yYnTbIBas, 4TO Ha nHTepBaie 18 < n < 36 3Ta Be/IM4NHA COXpaHAeT cTabunbHble
3Ha4YeHns:

n 16 13 Z0 ZZ Z4 Z8 28 30 32 34 36

-C_R/a_= 45,9 47,8 48,1 47,8 46,0 48,4 43,3 47,8 48,0 ag,1 4

o
-
[

MpuHae (C_R/a_3)cpenHee = -48, MoxXHO paccyuTaTb C_R no dopmyne (4.5),
Mosb3yACb 3KCMNEePUMEHTasIbHbIM MaCcCUBOM, MNOJIy4YeHHbLIM Ha obpa3ue neHobeToHa,
rnpun 3TOM ero TeMnepaTyponpoBogHOCTb cocTasnseT a = 0,1/(840 x 400) m2/c.



-C_ R x 10(5) 1,01 1,17 1,18 1,15 1,16 1,14 1,15 1,15 1,14 1,18

OTkypa C R cpegHee = -1,154 x 10(-5) gna obnactn 14 < n < 30.

PaccunTbiBaeMble rpaaynpoBoYHble KO3 DPULNEHTbI COXPAHAKT CTabunbHbie
3Ha4YeHUA Ha y4acTKax 18 < n < 36 ona neHonosanctmpona n 14 < n < 30 - anA
neHobeToHa. 3a NpegesnamMmm yKasaHHbIX FpaHNL, OTKJIOHEHME 3HAYEHUIA
rpanyvpoBOYHbLIX KO3(P(PULMEHTOB OT CpefHero 3Ha4yeHunsd rnpessillaeT
CTAaTUCTUYECKN A0NYCTUMbIE OTKJIOHEHNS, YHTO MOXXET CKa3aTbCA Ha pe3ysibTaTax
pacyeTa TernJionpoBOAHOCTN, MO3TOMY Npu Bbl4nceHuUn nambaa npu seibope ToYek
JKCMepuMeHTasIbHOro MaccuBa peKoMeHayeTCcsa NnpuaepxmBatbcs obnactum
CTabnnbHOCTK, NpUBEOEHHON Ha pUCyHKe [0.1, ogHaKo 1 3a npegesiamMmm yKasaHHbIX
rpaHnL, MOryT BbITb NONYYEHbl YA0BETBOPUTESIbHbIE pe3ybTaThl.

MonyyeHHble TakuMm 06pa3omM rpagynpoBOYHbIE KO3 DUNLMEHTBI MOXKHO
OTKOPPEKTMPOBAThL, NpoBeASA CEPUIO UCMbITAHUN HECKOJIbKUX TEeMJ0N301ALNOHHbIX
MaTepuasioB pas3JIM4HOW MIOTHOCTU C U3BECTHbLIMU TEMa0PU3N4YeCKNMU
XapakKTepucTuKaMu, a Takxe BbIaBUTb 061acTb CTabuibHbIX 3Ha4YeHN nambaa,
npeacTtaBuB ee B BUAe rpaonyeckon 3aBUCMMOCTN BEPXHEN N HUXXHEN FPpaHnLbI
061acTn 3KCNepuUMEeHTaIbHOro MacCuBa, NOJIYYEHHOIr 0 A1 KaXXA40ro u3
MaTepuasios, OT ero rMJIoTHOCTU (pucyHok [.1).

[Mpnno>xxeHwne JI

(pekoMmeHpyemoe)

MpnmMep NpoBeneHUs 3KCrepuMeHTa Npu onpegeneHnmn
TenaonpoBoaHOCTN obpa3uoB neHobeToHa NAOTHOCTbLIO 400 Kr/M3 u
MeHoMnoJINCTUPOAa MAOTHOCTbIO 150 Kr/m3

Onsa obecnevyeHns TenaoBOro KOHTaKTa Mexay NoBepxHoCcTaAMM obpasua n
nepBuYHOro rnpeobpasoBaTensa U3MEPUTESIBHOIO KOMMJIEKCA K MOBEPXHOCTU
obpa3uya npuknaabiBatoT pebpo MeTaNIM4eckon JINHENKN U B CJlyYae, ecsin 3a30p
MeXXy NMoBepxHOCTbio obpa3ua n pebpom nmHenkn He npesbiwaeT 0,2 MM, Ha ero
NOBEPXHOCTb YCTaHaB/NBAOT NEPBUYHbLIN Npeobpa3oBaTesb, BKAKYAOT BTOPUYHOE
n3MepuTesibHOe YCTPONCTBO N KOHTPOJIMPYIOT NokasaHma npubopa 40 NosBAEHUSA
Ha Tabs10 yCTaHOBUBLUNXCA 3HAYEHUIN, 3aTEM BKJIOYAOT UnpponevyaTatoLlee
YCTPONCTBO, PErNCTPUPYSA CUTHAJ, XapaKTepU3yoLWn TeN10Boe COCTOAHNE
obpa3uya oo nogavv uMnynbca, NogatoT TEMNJIOBOWN UMMYJbC, NPOOO/HKas
perncTtpaunto TemnepaTypbl Ha NOBEPXHOCTN nccnegyemoro obpasuya. CornacHo
puUCyHKy [.1 onga matepmana nnotHocTbio 400 kr/m3 paboyas obnactb
SKCMepuMeHTasIbHOro MaccmBa orpaHu4yeHa nopsaAKoBbIMUM HOMepaMm n_min = 14 n
n_max = 30, no3Tomy nocsie 30 3aMepoB C MOMEeHTa nogayn NMnyJsibca
perncTpaumnio CMrHasa MOXXHO npekpaTuTb. na maTepuana naoTHoCcTbo 150 kr/m3
n_min =18 u n_max = 36, Npy 3TOM LOCTAaTO4YHO NPOBEeCTN 36 LMKI0B nevaTn. Ecnu
NOPSALAKOBbIV HOMEpP He yAa/10Cb TOYHO 3a(PUKCMPOBaTb, TO MNocCsie NosABJIEHUSA Ha
Tabn10 BTOPUYHOrO N3MEPUTESIBHOIO YCTPOMNCTBA 6/IM3KMX NO 3HAYEHUIO MOKa3aHUNN
pernctpauunto npekpawatoT. MakcuMasbHOe Y1MC0 TOYEK perucTtpaumm He
npesbiwaeT 40 Npn nNHTepBane perucrtpaumu, pasHom 4 c.
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