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[lpeaucnoBue

Llenn nnpuHumnel ctaHgapTusauum B Poccunckon egepaunmnyctaHosneHbl egepanbHbiM 3aKOHOM OT
27 nekabpst 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHiny», a npasuna NpUMeHeHnst HauMoHanbHbIX
ctaHgapToB Poccunckon egepaunmmn — OCT P 1.0—2004 «CtaHpgapTtusauma B Poccunckon deagepauun.
OCHOBHbIE MOSTOXEHUSAY

CBepgeHUA o cTaHgapTe

1 NOAIrOTOBJIEH Hekommepyeckum napTtHepcTBOM «l1ponssogmutenn coBpeMeHHON MUHepanbHON
n3onaunm « Pocrson»» Ha OCHOBe ayTeHTUYHOIo NepeBoda Ha PYCCKUU A3bIK YKa3aHHOTO B MYHKTE 4 eBpOoneit-
CKOro ctaHgapTa, BbINoNHeHHOro OTKPbLITbIM akUMOHEPHBLIM 0bLecTBOM «LIeHTp MeToaonormm HoOpMUpPoOBaHUS
M cTaHgapTusaunm B ctpoutensctee» (OAO « LUHC»)

2 BHECEH TexHun4yeckum kommuteToM no ctadHaaptTusaynmm TK465 « CTpontenbCcTBO»

3 YTBEPXOJEH W BBEOEH B OEVNCTBWE Mpukaszom deaepansHOro areHTCTBa no TEXHUYECKOMY pery-
nmpoBaHuo M MeTponornn ot 13 okTsabps 2011 . Ne 450-cT

4 HacTtodawmm ctaHgapT asnsetcsa MmoandpuumMpoBaHHbLIM Mo OTHOLUEHUIO K eBPONeUCcCKoMY cTaHaapTy
EH 12939:2000 « Tennodunsndyeckme nokasaTten cTpouTenbHbIX MaTepuanoB U nsgennin — OnpegeneHme
TEPMUYECKOTro CONPOTUBNEHNUA METOAaMK ropdaYen oxpaHHOM 30HbI U Tennomepa — sgenus 6onbLIon Ton-
LLIMHBI C BBICOKUM U cpedHUM TepMudeckum conpotueneHnem» (EN 12939:2000 «Thermal performance of
building materials and products — Determination of thermal resistance by means of guarded hot plate and heat
flow meter methods — Thick products of high and medium thermal resistance») nyTem BHeCeHUA UI3MEHEHUN B
eBpONenCcKnA cTaHaapT, CBeAeHUS O KOTOPLIX NpuBeAeHbl BO BBeAEHUU K HACTOSLWEMY CTaHOapTYy.

HanmeHoBaHMe HacToslWero ctaHgapta M3MeHeHO Mo OTHOLWIEHUIO K HAMMEeHOBaHUIO €BPOonencKkoro
cTaHaapTa ansa npuseaeHus B cooteeTcTBUe cTOCT P 1.5—2004, nyHKT 3.5.

CTpyKTypa HacTosLero ctaHgapTa UsMeHeHa no OTHOLUEHUIO K YKasaHHOMY eBponenckoMy cTaHaapTy.
CpaBHeHMe CTPYKTYPbl HACTOSALWEro cTaHaapTa Cco CTPYKTYPOM eBPONeENCKOro ctTaHaapTa npMeeaeHo B 40NON-
HUTENbHOM NpunoXxeHun b

5 BBEAEH BINEPBbIE

ViHgbopmayust 06 U3MeHeHUsIX K HacmosuwemMy cmaHGapmy nybriukyemcs 8 €Xe200H0 U30asaeMoM
UHpOpMaUUOHHOM yKalamerse «HauuoHanbHblie cmaHoapmabi», a mexkcm U3MeHeHUU U MorpasoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGDOpMaUUOHHbLIX yKa3lamernsx « HauuoHanbHbie cmaHoapmeiy. B cniyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 eXXeMeCs4YHO U3dasaeMoM UHpOpMalUOHHOM yYKa3amerne «HayuoHanbHbie cmaHOapmebily». Coomeemecmay-
rowast UHopmMmayus, yeeoOoMIeHUe U meKkecmsl pasMelliaromcesi makxe 8 UH(popMallUuoHHoU cucmeme obujezo
ronk308aHUs — Ha ouuuanbHOM catme ®edeparibHo20 a2eHmemea o MmexHU4YeCcKoMy pea2ynupo8aHuro U
Mempornoauu e cemu ViIHmepHem

© CtaHgapTuHgopMm, 2012

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

B HacTodlemM cTaHaapTe npuBeaeHbl METOAUKN onpedeneHns TepMn4eCcKoro ConpoTUBNEHUs N3aennm
DONbLLIOW TONLWMHBI HA NpUbopax ¢ ropsiyen oxXpaHHOW 30HON U OCHALLEHHLIX TEMNNIOMEPOM U NPaBusia oLeH-
K BO3HUKAKOLWEro Npu NCnblTaHUM U3gennn adpdpekra TONWNUHBI, YYUThIBaKOLLME OCODEHHOCTU U CTPRYKTYPY pas-
NNYHBIX MaTepunanoB, CXeMbl NOCNeaoBaTENbHOCTU onepauun nNpu oueHke addeKkTa TONWUHBI, a TakkKe
ypaBHEHUSI UHTEPNONSL MK, KOTOPLIE MOTYT NPUMEHSTLCA NPpKU 00paboTKe pe3ynbTaToB UCMbITAHWUA N onpeae-
NEHNIo TENNOMU3NIECKNX XapaKTEPUCTUK 0OpasLoB BONbLUON TOMNLWMHBI U NO3BOMAOT HA 3Tane noaroToBKU K
MCNBITaHUIO NONYYNTL ACNONHUTENBHYO MHOPMAaLIUIO ANA NPOrHO3UPOBaHUA 3dhdpeKkTa TONWMHDI.

Y4uUTbIBaA, YTO TONLWMHA MHOTUX TENNOU30NALNOHHBbIX M3aenn npesbillaeT 100—150 MM, BHaACTOSALLEM
cTaHgapTe npeasioXKeHbl pasnuyHble MeToankn ncneiTaHnda. Metogmka, Hanbdonee npuemnemas 4N KOHKpeT-
HOrO N3genunsa, MoXeT ObITb U3NTOXKEeHa B cTaHgapTe Ha 3TO nsgenue.

Ecnn nmeet mecto adpdpekT TONMWMHBI (TEpMUYECKOe COMPOTUBIIEHUE n3genust 6onblUonA TOMWUHGI
HeNb3s1 BIMUCIIUTL KaK CYMMY TEPMUNYECKMX COMPOTUBNEHNN OTAENbHBIX CNIOEB, HA KOTOPLIE ObING pa3pe3aHo
n3genuve), To onpeaensarT napamMeTpbl MaTepuana usgenumsa, sHadeHUsa KOTOPbIX UCMONb3YIOT B YpaBHEHUSX
MHTEepPNoNALUA.

HacToawmn ctaHgapT MogndpuLIMpoBaH NO OTHOLLEHUIO K €BPONEUCKOMY CTaHaapTy NyTeM:

- UACKIToYeHUs 13 pasgena «HopMaTuBHbIE CChINTIKU» U TEKCTa eBPOnencKoro ctTaHgapTa CCblfIOK Ha che-
ayolne mexxgyHapoaHble U eBponenckne ctaHgapThl, He UMeloLlmMe HaluoHanbHbIX aHaNoroB Ha TeppUTopUn
Poccunckon ®egepaunmn: EH 1946-2:1999, EH 1946-3:1999, EHNCO 7345, EH NCO 9288, UCO 8301:1991;

- gononHeHuda pasagena «HopmMaTuBHBbIE CChINMKU» cehinkon Ha FOCT P 54469;

- 3ameHbl B pasaene 3.1 cebinok Ha EH UCQO 7345 n EH NCO 9288 cebinkonHa FOCT P 54469 B 4YacTtu
TEPMUHOB;

- UCKIMOYEeHUa U3 NpUnoXkeHna A crneayrowmx CTPYKTYPHBIX 3neMeHToB: pasgenoB A.1, A.2, A.3, He
cogepXawnx aononHUTENbLHbIX TpeboBaHUU K NpUMeHSIeMbIM Npudopam, NpuBeaeHHbIX B pasgene 4 eBponeun-
CKOro ctaHgapTa. TeKCcTbl ayTEHTUYHLIX MepeBO0OB CTPYKTYPHLIX 3NEeMEHTOB, UCKINIOYEHHBLIX U3 €BPONEUCKOro
cTaHgapTa, npuBedeHbl B AONONHUTENbHOM NpunoXXeHun [B;

- OONONHEHUA HACTosLWero ctaHaapTa cnpaBovHbIM NpunoXeHnem A ¢ onncaHnem npoLecca TeNno-
nepeHoca Yepes ogHopoaHbIe TENMOUIONALMOHHBbIE MaTepmanbl HU3KOM NMIOTHOCTU, OO BACHAOLLEro NPUHLNM
NnonyyYyeHUa ypaBHeHUU UHTePNonaumm npu oueHke agodpekta TONWUHLI. YKasaHHOe NpUnoXKeHue BelaeNeHo B
TEeKCTe cTaHdapTa paMKOM U3 TOHKUX JTIMHUN.

HacTtoawuy ctaHaapT NPUMEHSIIOT, eCN 3aKMioYeHHble KOHTPaKThl U gpyrie cornacoBaHHble YCNOBUA
npegycMmaTpuBaloT NpUMeHeHue Tennonu3onAaALMOHHOW NpoayKUMM C XapaKTepucTtukami, rapMoHU3UPOBaHHbI-

MW C TPEBOBAHNAMIN €BPONENCKUX CTAHOAPTOB, a Takke B APYrux crny4vasix, Korga 310 TeEXHUYECKU N 3KOHOMIN-
Yyeckun LenecoobpasHo.

IV



FOCT P 54467—2011
(EH 12939:2000)

HAUMWOHANbHBIU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUMN

MATEPUANbI U USOENUA CTPOUTEJIbHBLIE BOJIbLLUOU TOJMLWWHBI C BLICOKUM U CPEOHUM
TEPMUYECKUM CONPOTUBIIEHUEM

MeToabl onpegeneHnsa TepMuUYecKoro ConpoTUBNeHua Ha npubopax ¢ ropsiver oXpaHHOW 30HON
M OCHALLleHHbIX TENTOMEPOM

Thick building matenials and products of high and medium thermal resistance. Methods for determination of thermal
resistance by means of guarded hot plate and heat flow meter

Ilata BBeaeHna — 2012—01—01

1 Obnactb npuMeHeHus

HacTtoawunn cTaHaapT pacnpocTpaHseTCd Ha CTpoUTeNbHble MaTepuansl 1 n3aenna ¢ BLICOKUM U cpe-
HAM TEPMNYECKUM CONPOTUBIEHUEM UYCTaHaABNMBAET TpeboBaHUA K MeToAUKaM onpeaeneHnst TepMnUYecKoro
CONPOTUBIEHUA N3AENUA, TONLMHA KOTOPLIX NPpeBbillaeT MakCUManbHY TONWWUHY, A0NYCTUMYHO NPU UCTbITa-
HAUW Ha NpUbopax c ropsavein oxXpaHHOW 30HOW N OCHALLEHHBIX TEMSIOMEPOM.

B HacTodlWeM cTaHaapTe NpuBeaAeHbl NpaBuna cUeHKU 3dpdpeKTa TONWUHBI, MO3BONSAOLLIME NPOTHO3UPO-
BaTb 3HaUeHUA Tennousnyeckmx nokasartenen usgenmm npu X aktuyeckom TonwmHe M yctaHaBnmMBaTh BO3-
MOXXHOCTb BbIYUCNEHUS TEPMMNYECKOTO COMNPOTUBNEHNA U3OeNUs Kak CyMMY TepMUYEeCKUX COMPOTUBNEHUI
OTAeNbHbLIX CNOEB, Ha KOTOPbIE paspes3aHo usagenue.

2 HopMmaTuBHbIE CChINKN

B HacTodawemM cTaHgapTe npuBedeHa ceblfika Ha cneayroLwnm ctaHaapT:

[OCT P 54469—2011(EH 12667:2001) Mamepuans! u u3oenusi cmpoumerbHbie ¢ 8bICOKUM U CPeOo-
HUM mepMu4deckuM coripomusneHuem. Memoosi oripedenieHUss mepMU4EeCKO20 cofpomuaieHuUsi Ha rpubopax
C 20psi4el oxpaHHOU 30HOU U OCHalWleHHbIXx mernnomepom (EH 12667:2001 « Tennoguiau4decKkue rnokazamernu
cmpoumersibHbIX Mamepuarnos u uzoenulu — OrnpedeneHue mepMu4ecKo20 cornpomuesieHUss MemoooM 20P51-
yell oxpaHHoOU 30HbI U MeEMOOOM meroMmepa — Vizoenus, obnadaruiue 8bICOKUM U CHeOHUM MepMUYECKUM
cornpomusneHuem», MOD)

[TpumeyaHwune—Ilpu NONb30BaAHUN HACTOALWMM CTaHAAPTOM LenecoobpasHo NPOBEPUTb AEUCTBUE CCbIMNMOY-
HbIX CTAHOAPTOB B MHAPOPMALIMOHHOW cUcTeMe obLWero NoNbL3oBaHna Ha odbuumanbHOM canTte PegepanbHOro areHTCTBa
NO TEXHNYECKOMY PEryNTMPOBAHUIO U METPONOMMUN B CETU VIHTEPHET NN Mo €XerogHo nagaBaeMomMmy MHPOPMaLUNOHHOMY
yKasartento «HaunoHanbHble cTaHA4APThI», KOTOPbLIM ONyBrMKoOBaH NoO COCTOAHUIO Ha 1 AHBapPA TEKYLWEro roga, u rno cooT-
BETCTBYHOLUM EXEMECHYHO n3gaBaemMbiM MHPOPMALNOHHBIM yKa3aTensam, onybrnmkoBaHHbIM B TEKYLLEM roay. Ecnm ccbi-
NOYHbIM CTAaHAAPT 3aMeHEH (M3MEHEH), TO MPU NOMb30BaAHUN HACTOSIWMM CTaHAAPTOM CregyeT pPykoBOACTBOBATLCA
3aMeHAIWUM (MBMEHEHHbIM) CTaHAAPTOM. ECnn CCbiNOYHbIM CTaHAAPT OTMEHEH Be3 3aMeHbI, TO MONMOXEHNE, B KOTOPOM
OAaHa CCbINKa Ha HEero, NPUMEHAETCH B HaCcTU, HE 3aTparnBaloLWeEN 3Ty CChINKY.

3 TepMMHbI, onpeaeneHus, 0603Ha4YeHUA U eAUHULbI U3MEepPEeHUs

3.1 TepMUHbLI U oNpeaeneHUs
B HacTodweM cTaHaapTe npumMmeHeHbl TepMuHbl no FfOCT P 54469.
3.2 Obo3Ha4YeHUA U egUHULLI U3MEepPEeHUus

Obo3Ha4YeHus XxapakTepucTuk U e AUHUL bl U3AMEPEHNS, UCNONb30BaHHbIE B HACTOALLEM cTaHaapTe, Npu-
BedeHbl B Tabnuue 1.

U3paHune odbmumanbHoe
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Tabnwuya 1 — Xapakrepuctnky, 0603HaveHnsa n eguHuLbl NaMmepeHust

ObosHaveHue Xapaktepucrtuka EavHuua namepeHus
A [TapameTp KOHAYKLWOHHOW COCTAaBIMALWEN TENNONPOBOAHOCTY rasa B
nopax marepuana BTt/(m - K)
B lapameTp KOHAYKUMOHHOW COCTaBIMALWEN TENNONPOBOAHOCTU MaTPU-
bl MaTeprana MS/KT
C [lapameTp pagnaunoHHOW COCTaBNAOLWEN TENNONPOBOAHOCTU MaTe-
pnana BT - M2/(kr - K)
E [TapameTp ocnabneHnss Nnpy COBMECTHOM KOHAYKUMOHHOM U pagnaum-
OHHOM TennonepeHoce M~
F [JononHenne go eanHULbI NPU «ABYXMNOTOYHOM MoAenn» ansbeno —
L NapameTp adbdekra TONWMHbI —
R TepmMmunyeckoe conpoTUBNEHNE M2 - K/BT
Ry, Ryqs Ry TepmMmunyeckoe CoOnpoTUBIIEHNE NPU TONWWMHE, PABHOW HYIIO, MONYy4YeH- ,
HOE 3KCTPanonMpoBaHUEM M- - K/BT
T TepmognHamMmunieckasa Temnepartypa K
J KoadhdpuumeHTt Tennonepegayum d/R (obpasua) Bt/(m - K)
4 [TapameTp nanyvatenbHON cnocobHOCTU —
d TonwuHa obpasua M
d, CpeaHun ganameTp rpaHyn unn 3epeH M
d_ TonwuHa, Ha4YnHas ¢ KOTOPOU TEPMUHECKOE CONPOTUBIIEHNE NMNHENHO
3aBUCUT OT TOJLLMHbI M
e CooTHOWeEHNE TemnepaTyp y BOKoBbIX rpaHen obpasua —
h, [ToBEPXHOCTHBIN KOSMPULUMEHT paanaLuNOHHOIO TENNONepPeHoca B1/(m?Z - K)
q [TNOTHOCTL TENNOBOro NOTOKA BT/M?
g, [TnoTHOCTL pagnauMoHHOro TEMMOBOro NOTOKA BT1/m2
q Obwas NNoTHOCTb TENMOBOro NOTOKA BT1/Mm2
t Bpems C
B [TapameTp ocnabneHus M2/KE
& ManyuarenbHas cCnocobHOCTb —
A TennonpoBOAHOCTH B1/(m - K)
Mg TennonpoBoAHOCTL BO34yXa BTt/(m - K)
hg TennonpoBOAHOCTb rasa Bt/(m - K)
A, PagnaunoHHas CoOCTaBnNsALWLAs TENNONPOBOAHOCTM (MaTepuana) BTt/(m - K)
Ay KOH,EI,yI{LI,MOHHaﬁ cocTaBnsowasl TENNonPoBogHOCTU (MaTepuana), Be-
NYnHa KOTOPOW onpeaenseTcs KOHAYKUMOHHBIM TEMONEPEHOCOM Ye-
pe3 ras B rnopax n martpuuy marepuana BTt/(m - K)
v KoadhdpumumeHTt TennonponyckaHus (marepunana), paBHoin Ad/AR Bt/(m - K)
0 Temnepartypa no wkane Llenbcus °C
p MnoTHOCTL 06pa3ua Kr/m3
Pq [TnoTHOCTL MaTpuULbl MaTepuana Kr/m°
c, MoctosHHas Ctedana-bonbTumana BT/(MZ - K%
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OkonyaHue mabnuusi 1

Obo3HaveHune Xapaktepucrtuka EavHuua namepeHus
0 Anbbeno npu AByxXNOTOYHOW MOAENN —
R, TepmMmunyeckoe conpoTuBNeHmne, BbIMUCIIEHHOE METOAOM NIMHENHOWN PEr-
PECCUUN N SKCTPaNONMMPOBaHUA PE3YNbTATOB TPEX N3MEPEHNN M2 - K/BT

4 CpenctBauvCnbITaHUN

4.1 [Ana npoBedeHUst UCNbITAHUN NPUMEHSIIOT NPUOOPLI C TOpAYen OXpaHHOM 30HOW UMK OCHAaLLEHHbIE
TennoMepom. TpedboBaHUA K TEXHUYECKUM XapaKTepUCcTUKaM U peKoMeHayeMble KOHCTPYKTUBHbLIE peLLeHUs
npndopoB npuseaeHbl B OCT P 54469,

TpeboBaHUA K Npnbopam, KOTophble onpeaensoT A0NYCTUMbIE pa3Mepbl U OTKINOHEHUS pa3zMepoB UCTIbI-
TyeMbIX 0bpasLoB, NpUuBeaeHbl B MPpUNoXkeHum A.

Ecnun He ykasaHo nHoe, TpeboBaHUS KNpMBopy € ropsivyein oxXpaHHOW 30HOW TakKe NpUMeEHUMBI K Npndopy,
OCHalleHHOMY TENNOMEPOM.

4.2 MakcumansHasa gonyctmmasi TonwmHa NCnblTyeMblX 0OpasLoB B 3aBUCUMOCTU OT pasMepoB pabo-
UMX NOBEPXHOCTEN NMNUT NPpUOOPOB AO0MKHA COOTBETCTBOBATL NPpUBeAEeHHON 8 mabnuye A.1 npunoxeHusi A
[OCT P 54469.

4.3 Tpun ucneiTaHnum obpasLoB ¢ MUHUMANbHON AONYCTUMOMN TOMWMHON, 3aBUCALLIEN OT XapaKTepUCTUK
NCMONb3yemMoro nprubopa (¢ ropsiuein oxXpaHHoM 30HOW UNU OCHALLEHHOTC TENNOMEPOM), ACITPKHbI YYUTHIBATLCH
cneayrolne ycnoBus:

a) NpPU UCMNbITAHNN HEXECTKNX 00pasL/OoB C TEPMUYECKUM COMPOTUBEHNEM, OOMbLUNM UM PaBHbLIM
0,3 M2 - K/BT, NMOTHO NPUMbIKaOLMUX K NAUTaM npubopa, Hanpumep, 06pasLoB MUHepanoBaTHLIX UITN 311aCT Y-

HBIX AYEUCTLIX NIIAT, MNOTPELIHOCTb U3MEPEHUA TONMLWMHBI 00pas3LOB He AoMmkHa npeBblwaTth 0,5 % (cMm. mabru-
uy A. 1 npunoxeHus ArOCT P 54469).

[TpnumeyaHune—IloagpobHas nHbopmauns npueegeHa B NPUNOXKeHUN A HACTOALWEro cTaHaapTa;

D) NpU UCMBITAHUU KECTKUX 0DpasLOB C TEPMUYECKUM COMPOTUBMIEHUEM, OOMbLUIMM UM PaBHLIM
0,3 M2 . K/BT, Hanpumep, o6pasLoB NeHONOMMCTUPOTbHBIX UMW NEHOMONMUYPETAHOBLIX MIUT, BO3HUKAOLME
KOHTaKTHble TEPMUYECKNE COMNPOTUBNEHUS He AOIMKHLI npeBbiwaTth 0,5 % TepMUYeckoro conpoTUBNEHUS
obpasua (cm. mabnuyy A.2MOCT P 54469).

Ecnn HeobXxoaMmMo NPoOBECTU U3MepeHns Tennodnandeckux rnokasartenen obpasyoB ¢ MUHUMAarbHON
OONYCTUMOW TOMNLWMHON U TEPMUYECKUM conpoTusneHnem meHee 0,3 M2 - K/BT ¢ UCMOMNb30BaHNEM METOAMK,
M3NOXEHHbIX B HACTOAWEM cTaHgapTe, AC/MKHbl OblTb BbINOMHEHblI TpeboBaHUA A.2.5 rnpunoxeHus A
[OCT P 544609.

B HacTodallem cTaHOapTe He NpuBeAeHbl cneunanbHble MeTodbl U3MepeHU (Hanpumep, ¢ MCNONb30oBa-

HWEeM KOHTaKTHBLIX NMacTUH), KOTopble ACMKHBLI NPUMEHATHCA, eCNU TEPMUYEcKoe ConpoTUBneHue obpasua
meHee 0,3 M2 . K/BT.

5 lNopagok npoBeaeHUA UCNbITAaHUN

5.1 O6wme nonoxeHUN

5.1.1 Obpasubl, NnpeagHasHa4veHHble ANa UCNbITaHUS, OOMKHbI ObITb MNOArOTOBMEHbl B COOTBETCTBUAN C
[OCT P 54469. Ecnn Heobxoguma cneunanbHas noaAroToBka obpasyoB Kakoro-nmbo nsgenuns, od aTom aon-
)KHO ObITb YKa3aHo B cTaHOapTe Ha 3T0o n3aenue.

5.1.2 lNpoBeaeHne UcnbiTaHUN BKNOYaeT B cebsd cneaytoline atanbl:

1) NpeaBapuTernbHble UCMbITAHUA, NPOBOAUMEIE C LieNblo oueHKN adpdpekTa TONWMHBL AN gaHHOro
n3aenns;

2) UCMbiTaHU4, NPOBOAUMbBIE B Cllydae:

a) ecnun sd@eKT TONWKHLI ANs AaHHOTO N3aennsa HesHauYnTeneH,
b) ecnn s dekT TONWKWHBI ANa AaHHOIo U3aenna 3HauYnuTeneH.

[TprBegeHHbIe aTanbl NPUMEHAT ANA U3eNTU, TONLWKUHA KOTopbIX bonblie d (CM. 3.2) nKkoTopble npea-
NONOXNUTENBHO ABMNATCH OAHCPOAHBIMU, NPU 3TOM HU OOHO U3MePEeHHOoe 3HaYeHNE TEPMUYECKOro COMPOTUB-
NneHna He oTKNoHsaeTcd bonee yem Ha 0,7 % OT MHTepnonsiLUMOHHON NpAMON. Ecnn ykasaHHOe yCrnoBue He
BbIMOJTHAIETCH UMM HEOBXOQMMO COKPaTUTL YACTIO UBMEPEHUI, UCTIbITAHUA CNeayeT NPoOBOAUTL B COOTBETCTBUM
C npunoxeHuem C.
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3HaveHusa napameTpa adgekTa TonwuHbl L Ana obpasuoB, TOMLWKMHA KOTOPbLIX MeHee d_, MpUBedeHbl B
Tabnmuax 3 mn4.

Cxema nocnegoBaTenbHOCTM Onepaunun ¢ BO3MOXHbIMW BapyUaHTaM NpoBeaeHUs1 UCNblTaHUN NpuBeae-
Ha Ha pucyHke 1.

Oa

HeogHopogHbie 06pa3ubl IZ:}
UM MMHUMU3ALIUA U3MEPEHUN CMm. npunoxenue C
?

CTtaHOapTHbIe METOAMKN UCNbLITAaHUA OAHOPOAHBLIX OOpPa3LoB

AamepuTb ko3 PMUNEHT Tennonepeaayn

Hanbonee TOHKUX 0OpasLoB

BONoOKHUCTbIE n3aenus Tun WNanenua gpyroro Tvna
u3genus

HeT

SchhekT TONWMHbI HE3HAYMTENEH

Pa3p933Tb Ha CINon N UcnbiTaTtb B COOTBETCTBUU C 5.3

JddekT TONWUHbI 3HAYUTENeH

Kakmne cBOMCTBa AONXHLI ObLITL NpeaAcTaBneHbI?

KoachhmumeHT TennonponycKaHus TepMuyeckoe CoOnpoTUBNEHUE

N3mepeHust B cOOTBETCTBUM C 5.4.2 A3amepeHusi B cooTBETCTBUMU € 5.4.3

PUCYHOK 1 — Cxema ncnbiTaHns 0bpasyoB nagenum 60nbswon TONWUHbI
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5.1.3 Tepmudeckoe conpoTueneHne R, m2 . K/BT, o6pasLa, N3roToBMEHHOro U3 TeNNoU3oNALUOHHOMO
MaTepuana ¢ HU3KOW NIIOTHOCTLIO (Harpumep, MeHee 20 ka/m3), onpeaenstoT no popmyne

R=R0+dﬂ\.{, (1)

rae Ry — TepMunyeckoe conpoTnBneHne obpasua npu TonwuHe, paBHOU HyIto, NoNy4YeHHOoe IKCTpanosiMpoBa-
HUeM, M2 - K/BT:
d — TonuwuHa obpasua, M;
)y — KO3 pnLMEHT TennonponyckaHna matepuana nsgenua, Bt/(m - K).
KoapduuneHT Tennonepenavn J onpeaensawoT no gopmyne

1

J= N (2)
1+ LR,

d

[TpumMmevyaHNHs

1 OnuncaHune npouecca TennonepeHoca Yepes oaHoOpoAHbIE TENNON3ONALUMOHHBIE MaTEPUanbsl Manon NIMOTHOCTK
npuBeaeHo B ripunoxeduu [A.

2 MeTtoaukm ncneiTaHmns martepmnanos, 3PMEKT TONWWHBI AN KOTOPbIX 3HAYUTENEH, MOTYT ObiTb NPUMEHEHbI AN

N3gennun, ToNLWrHa KOTOPbIX HAXOAUTCA B NpeAenax BO3MOXHOCTEN UMeIoLLerocs npunbopa, YTo NO3BONAET ONpeaensTb
TEPMUYECKOE CONPOTUBMNEHNE N3ENUN NHTEPMONALNEN HA OCHOBAHUU PE3yNbTaTOB N3MEPEHUIN, NPOBEAEHHbIX TOMNBKO

NP HECKOJbKUX 3HAYEHUAX TONLWWHDBI.

3 BHacTosiwemcTtaHgapTe npuBeaeHbl ONMCaHUA yNpoLWEeHHbIX METOAUK UCTMbITAHUA U3AENUIN, NNOTHOCTL KOTOPbIX
N3MEHSETCSH NO TONWKUHE (MUHEpanoBaTHble ndgenus, cMm. C.3.2.1.2 npunoxenuns C), n uaaenuin, NioTHOCTb KOTOPbIX Pe3s-
KO YBENUUYMBAETCH B HANpaBleHnn obenx NMUEBLIX rpaHen [M3aenus n3 NeEHONMAacToB C YNNMOTHEHHBIM HAPYXHbIM CINOEM
Ha 0Bbenx nNuueBbIX rpaHsix, 0bpasoBaHHbIM B rnpouecce narotoenenus (cm. C.3.2.2.3 npunoxerHus C)]. Insa ykasaHHbIX

N3genum MoryTt ObiTb NPUMEHEHblI METOANKN NPeABapUTENbHbIX NCMbITAHUN, NPUBEAEHHbIE B 5.2.

5.1.4 [Onsa obpasuoB Usgenuun, TonwmHa KOTopbIX NPeBLILLAET MakCUManbHYH TOMNLWWUHY, AONYCTUMYIO
npuv UCNbiTaHUK Ha MMetoLeMcs Npubope, AomKHa ObITb NpoBeAeHa NpeaBapuUTenbHas oueHKka adpdpekra Ton-
WMHBI L (OTHOLLEeHMe KO3 dpuLumeHTa Tennonepeadn K KospPuunMeHTy Tennonponyckanua, L= J/).

[TpnmedyaHwue—Onpeaenenne pasHoctmn (1 —L) asnsaetcsa bonee npeanoyTUTENBHBIM, YEM MapameTpa
adbdekTa TONWUHLI L, T. K. pasHocTb (1 — L) paBHa HyINtO, ecnv 3PMEKT TONWWHbI OTCYTCTBYET.

5.2 ddbdeKkT TONWUHLI

5.2.1 OpdeKT ToNWwmMHbI 4NA U3aenna HesHaduTeneH, ecnu seinonHaeTca yenoesne 1 — L = Ry/R <0,02.
McnblTaHne cneayeTt NpoBOAUTL N0 MeTOAUKE, NpuBeAeHHOU B 5.3. Ecn ykasaHHOe YCNOBUE He BLINOMHASTCH,
TO B 3aBUCUMOCTW OT BUOa MaTepurana nsgenunsa TekyLme U KOHTPONbHbIE UCTIbITaHUA MPOBOAAT NO METOAMNKAM,
npuBeaeHHbIMB 5.2.2 unn 5.2.3.

[TpumevyaHwms

1 [lpn npoBegeHnn ncnolTaHUU crieayet ydnTbiBaTh gMana3oH 3HA4YEeHUU TONWWMHBI N34enNnn, N3roTOBMEHHbIX U3
OQHOro matepuana: ecnmHanbonbLlas ToNWUHA N3aenns He NPEBbIWAET MAKCUMAarbHYIO TONWMHY, A0NYCTUMYIO NPU NPO-
BEAEHUN UCMbITAHUN HA UMEOLLEMCH NPpUbope, N HeOBXoAMMO NPOBECTU NPeABapPUTENBHYIO OLEHKY 3hdeKTa TONMWMUHBI,
OOMYyCKaeTCs NPUMEHATb METOAUKY, N3NOXEHHYI0 B [1].

2 [lpu oueHke adhdeKkra TONWKUHbLI ANA U34eNNU, NOPbl KOTOPLIX 3aMONHEHbI BO3AYXOM, MOTyT ObITb MCNONb30BaHbI
Tabnuybl unu rpaduk (cm. C.2.2.1 npunoxenus C).

5.2.2 MeToaAuKa UCNbITAHUA BONMOKHUCTBLIX U3aenun

OnpepensaoT KosdPULKMEHT Tennonepegadvn J nagennsa HammeHbLUe TONLWUHBI.

P PEeKT TOMNWUHBI CHATAOT HE3HAYUTENbHLIM, €CliA CornacHo AaHHbIM Tabnuubl 1 4Nt MUHepanoBaT-
HBIX n3genun unn Tabnuubl 2 — ana apeBecHOBONMOKHUCTLIX n3genun soinonHsetca ycnosne 1 — L <0,01.
Ecnu gnga ykasaHHbIX nsgenumn seinonHaetca ycnosne 1 — L > 0,01, To s eKT TONWKMHBI OLLeHUBAKT cneayio-
LLIMM 0Dpa3oM;

1) NpOBOAAT HE MeHee TpeX UIMEPEHUMN:;

- NpWY TONLWKWHE, BNU3KOU K MakCMManbHOW A0NYCTUMOW NPpKU NpoBeaeHUN UCNbITaHUA HA UMERDLLIEMCS
npndope,

- MpW TONWUHe, ABNALWENCA HaMMeHblUen U3 creayrLwWnx AByX 3Ha4YeHUN: MUHUManbHaa ToNwnHa
N3nenust 1 TonuwuHa, NpModNU3INTENLHO paBHaa OAHOU TPETU MakcumMalrbHOWU ACNYCTUMOW NpU NpoBeadeHUN
NCMbITaHUA Ha UMeroLLIEMCA Npubope (0bpaseL, U3roTaBNMBaOT, paspesasi Usaenune Ha crnou),

- Npu TOnNwKnHe, NPUBNMNINTENBHO PABHOW cpeaHeMy 3HaYEHUIO ABYX YKa3aHHbIX BbiLUE TOMLLWH.
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lTpumep — UN3zdenue uzzomasnusarom monwjuHou 80; 120 u 200 mm; monuwuHa obpa3ya, MakcumasbHas
donycmumasi npu nposedeHuu ucnbimaHul Ha umerwujemcss npubope, — 120 mm. Namepssrom mepmuvdeckKoe
conpomusasieHue obpaszyoe monwurnou 120; 80 u 40 mm (o6paszey monujuHou 40 MM uz2omasnuearom, paspes3as

' L
uzdenue 6onbuwietd MoOAUWUHbLI Ha CIIOU);

2) MeToAOM NUHENHON perpeccunn onpeaensatT 3Ha4YeHns Ry U Ay, BbIYUCAIOT KO3 PULINEHT Tennore-
pegadn J npy MUHUManNeHOU ToNwnHe nsgenua no dpopmyne (2) u napameTp adpdpekra TONWMHBI No popmMyne
L = JI]). TpoBepsawoT BbinonHeHne yenosusa 1 — L < 0,02.

Ecnn MnHepanoBaTHoe nsgenne uMmeeT rpagueHT NMoTHOCTU NO TONWWHe, TO cregyeT UCNoNb30oBaTh
OaHHble Tabnuubl 1, BKNoYaoLwen B cebsa 3HaveHUs kosdpuumeHTa Tennonepenadun, KotTopoe N3MepeHo Ha
crnoe nsgenusi, obnagaroLem HamMmeHbLW e NNOTHOCTLIC, YCTAHOBNEHHOW B 3TOM U3AeNNUN.

Ecnu usgenne nmeeTt HeOAHOPOAHYIO NNOTHOCTL UMK CYLLLECTBYET rpagueHT NMOTHOCTUM MO TONWMHe, To
MOTYT ObITb NPUMEHEHbI METOANKN, MPpUBEeAEHHbIE B NpunoXxeHun C.

5.2.3 MeTtoauka ucnbiTaHua usgenum ns gpyrux MmatepuanosB

OnpenenaoT KosPPUUMEHT Tennonepegadn n3genmsa HammeHbolle TONWUHBL. QP dPeKT TONMWUHBbI CHIK-
TaloT HEe3HAYNTENbHbLIM, €ClnK COornacHo AaHHbIM Tabnuubl 3 ANA n3genuin n3 NeHononIMcTupona unmn Tabnu-
Libl 4 — ANga Tennou3onsUMOHHbIX NPOOKOBLIX N3aennin BeinonHaeTca ycnosme 1 — L <0,01.

Ecnu cornacHo gaHHbIM Tabnuubl 3 ANs U3gennia M3 NeHONONNCTUPOoNa, U3roTOBMEHHbIX MeToA0M POop-
MOBaHWUSA, U Tabnuubl 4 — ANs TENNOU3ONALMOHHBIX NPOOKOBLIX NMUT U N3aennii n3 Nobdoro Apyroro marte-
puana BbinonHsetca ycnosune 1 — L > 0,01, 1o adpdeKT TONWNHBI OLEeHUBAOT cneayrowmm obpasom;

a) NPOoBOOAT TpU UNK (NpeanovYTUTENLHO) Donee U3MepPeHUN TEPMUYECKOTO CONMPOTUBIIEHUS, HAYMNHAS C
namepeHmnst obpasua ToNWUHON, BNIM3KON K MakCUManbHOW AoNyCTUMOW NpW NpoBeAeHNN UCTIbITAaHUA HA UMe-
loLieMcsl nprubope, 3aTemM obpasel paspesaroT Ha CINoU U NMPOBOANAT MSMEPEHUS NPU cneayioLnX TOMLWMHAaX:

- NpwY TONWKUHE, BNN3KON K MakcUManbHOM AONYyCTUMON, NPU NPOoBeaEeHUN UCNBITAHMA HA UMEROLLIEMCS
npunodope,

- npegnodTuTensHoO nNpu TonwuHe ot 10 go 15 MM vnm nNpu ToNwuHe, MMHUManbHOW ACNYCTUMOW MNP
npoBeaeHnn NCNbiTaHU Ha MetoLLLeMcst Mpudope,

- Npu ogHoW Unn donee ToONWMHAX, PACNONOXEHHbIX MeXay ABYMSA 3HAYEHUAMU TONMLWMH, YKa3aHHbIX
BblLLE; 3HAYEeHWNe 04HOW U3 TOMNLWKWH, NPYU KOTOPOM NPOBOAAT U3MEepeHUs, A0MKHO ObITb NPUMEPHO B ABa pasa
bonblle 3Ha4YeHUs, yKasaHHOro BhILLE;

b) ecnuno pesynbTaTam He MeHee Tpex N3MepeHUn gonyckaeTcd MeToaA0M NMMHENHOW perpeccum onpe-
OenATb NPAMYIO, OTKINIOHEHMNE N3MEPEHHbIX 3HadYyeHUN OT KoTopoun He npeBbliwaeT 0,7 %, TO BEIMUCNAIOT 3HaYe-
HUA Ry U A 1o dopmyne (2) BbMMCNAKT KoadpuuneHT Tennonepegavn J npyu MUHUManbHOW TOMLLNHE
n3aenua n apdpekt TonwmHel L = JIA, (B NpOTUBHOM cilydae NpoBoAAT AOMNONIHUTENbHbIE N3MepeHUs Npu Apy-
rMX 3HaYeHUAX TONLWKUHBI UM PYKOBOACTBYOTCA pekoMeHaaunamu, npuesegeHHbIMU B C 3.2.2 npunoXxeHus C);

C) NpoBepsaAtoT BhinoNHeHne yenosuda 1 — L <0,02.

Ecnun B npoLecce 3KCTPY3MK Ha NUUEBLIX TPaHSX NNUT U3 neHonnacTta obpasyeTcs YNNOTHEHHbLIA HAPYXK-
HbI CNMOW, MNOTHOCTbL MaTepuana noa KoTopbIM 3HAYUTENbHO BhILLE MIIOTHOCTU MaTepuana cpeaHen 4yactiu
NAnTLl, TO 0bpasLbl cneayeT BbipesaTh U3 cpeaHen YacTu NNnTel (NpeagnonaraeTcs, YTo Matepuan cpeaHen
YacTun ABNAeTCA OAHOPOAHLIM).

5.3 MeToauka ucnbiTaHUAa n3genuin, anda Kotopbix adpdekT TONWMHBbI He3HaYUTeneH

Ecnn B cOOTBETCTBUN € 5.2 3dpdoekT TONWUHBbI HE3HAUYNTENEH, TO MO MeToAuKe, N3NOXEHHOU B 5.2.3,
onpeaensitoT MMHUMAarnbHYO TOMNWKMHY 0bpasua, Npu KoTopon BeinonHsietca ycnosne 1 — L <0,01.
V3penune paspesaroT Ha CNou TONWMHOM He MeHee MUHUManbHOWN.

[TpumeyvaHune—ITlpy NPUHATUN PELLEHNA O NPUTOAHOCTU NPUBopa ANsA NPOBEeAEHUA NCMNbITAHUW NO OAHHOW
METOANKE YKA3aHHOE Bbllle 3HAYEHUE TOSWMHBbI TAKXKEe MOXHO paccMaTpuBaTh KAK MMHUMAarbHOE cpean MakcumMmarnbHbIX
3HAYEHUW TONWKMH 06pasuLoB, AONYCTUMbIX NPU NPOBEAEHUN UCMBITAHMW HA UMEICLLLEEMCS NPUbope.

Ecnu npu paspesaHun nsgenusa Ha cnou, HanpumMmep, ¢ NoOMoOLLbI0 NIEHTOYHOW NUNbl, YacTb MaTepunana
npeBpallaeTcs B ONUASIKN, TO U3MepeHHOe 3HaYeHne TepMUYeCcKOoro ConpoTUBEHNSA BbIPE3aHHOIO CIoa A0MK-
HO BbITb CKOPPEKTMPOBaHO. Ecnn B cTaHgapTe Ha Usgenue He ykaszaHo UHoe, TO TepMUYEecKoe ConpoTUBNeHne
KaXK0ro BbIpe3aHHOro Criost YBenMUMBatoT Ha YMCTIO MPOLIEHTOB, paBHOE NPOLEHTY OT TONMWWHBbI BbIPE3aHHOI o
CNosi MaTepuana, npespalleHHOro B OnuiKu.

BrluncrnisitoT obwee TepmMuyeckoe ConpoTuBneHne obpasya Kak CyMMy TEPMUYECKUX CONMPOTUBIEHUN
Bblpe3aHHbIX c1oeB. [1pyu 3TOM AOITKHO YYUTBIBATLCH, YTO YacTb MaTepuana npu paspesaHnn n3genins Ha cnou
OblNna npeBpalleHa B OMUNKA.

6
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[MTpnmedyaHne—B craHgapTe HaA n3genue KOHKPETHOro BuUAa AoMmKeH ObiTb ykasaH cnocob BblYUCIIEHUS
OBOLLEro TEPMUYECKOro CONPOTUBMEHUS KaK NPON3BEAEHNE TEPMNYECKOTO CONPOTUBNEHUSA OQHOIO CNOs HA YNCIO PaBHbIX
CMoeB, COCTaBNAKWMX obpa3sel, unn crneayeTt NPOBECTU UCMbITAHUE KaXXJO0ro Cnosi U BbIMUCTIUTb 00LWEee TepMUYECcKoe
COMPOTUBIEHME 00pa3La Kak CyMMy TEPMUYECKMX CONPOTUBITEHUIN BCEX CITOEB.

Ecnun acpdekT TonwmHbl 4N HEOAHOPOAHOrO MUHEPAaNOBaTHOro N3A4enua (Hanpumep, U3aennsa, MMeto-
LLlero rpaaneHT MIoTHOCTU Mo TONWMHE ) N N3aenns U3 NeHornnacTa, Ha NLeBbIX rpaHAX KOToOPOoro B NpoLiec-
ce 3KCTpy3un obpasoBanacb NfieHKa, NiIoTHOCTb MaTtepuana rnog KOToOpon 3HAYUMTENbHO Bbille MIIOTHOCTU
Marepuana B cpeaHer YacTu NNUTbl, He3Ha4YnTeneH, To:

- U3genue paspesaloT Ha Cnou TONWMHON He MeHee TOMLWMHBI, ANS KOTOPOW BbIMOMHAETCA YCIIOBUE
1—-L=0,01;

- N3MEepPST TEpMUYEcKoe CONPOTUBIEHUE KaXJoro cros;

- BbIYUCIAIOT TEPMUYECKOE COMPOTUBIIEHNE N3AENNSA KaK CYMMY TEPMUYECKUX CONPOTUBIIEHUIA OTAEMNb-
HbIX CNOEB C Y4eTOM TOr0, YTO YacTb MaTepmasna B npoLecce Bblpe3aHusa Oblfia npespalleHa B OrUIKN.

5.4 MeToaUKU UCNbITaHUA U3[eNUN, ANA KOoTopbIX 3dceKT TONWMHBI 3Ha4YuTeneH

5.4.1 Ecnu adbdekT ToNWmMHbI 4Na U3gennsa sHadnuTernieH, To B cTaHdapTe Ha 3TO U3Jenue yKasbiBatoT
napameTp, KOTOPbIM JOMKeH ObiTb onpeaenex: Ko3addULMEHT TENNONPONycKaHNA MaTepuana unm repmMmmyec-
Koe ConpoTUBNEHNE U3agenns.

KoadbdununeHT TennonponyckaHua matepuana BblMUCIIAT Ha OCHOBE U3MepeHHOro kodddunumeHTa
Tennonepeaadn ogHoro cros n3genusa nnn cpeaHero sHadeHns koaddpuumeHTa Tennonepeaadum BCex Croes,
Bblpe3aHHbIX U3 N3aenunsa, Ncnonb3ysa sHavyeHna napameTtpa addekta TonwuHbl L, npuBegeHHble B Tabnun-
Lax 1—4, o YeM A0mMKHO ObITb YKa3aHo B CTaHOdapTe Ha n3genue KOHKPeTHOro B1Maa.

5.4.2 OnpepeneHue koadhdpunumneHTa TennonponyckaHua Mmartepuana

Ecnu ana nsgenua seinonHaetca ycnosme 1 — L <0,01, a ero TonwmHa He npeBbiWaeT MakCUManbHYHo
TONWWHY, AONYCTUMYIO NPU UCTIbITAHUK HA UMetoLLEeMCH Npubope, To U3 n3aenuns BelpesatoT obpasel, UCNbIThI-
BalOT €ro 1 NpuHUMatloT Ko3d@PULUMEHT TennonponyckaHua Mmatepnana 2, paBHbIM N3MEPEeHHOMY 3Ha4YeHUIo
kKoadppuumeHTa Tennonepegadym 3aToro obpasua.

Ecnnycnoesune 1 — [ <0,01 He BEINONHAETCA, TOB CTaHAAapTe Ha U3Aenne KOHKPEeTHOro Buaa A0MKHO ObITh
yKasaHo, crieyeT N KO3 PULMEHT TenionponyckaHua MmaTepmnana i,onpeaensaTb MTIMHENHOU UHTepNonALUnen
pes3ynbTaToB U3MEpPEeHUN, NpoBedeHHLIX B COOTBETCTBUUC 5.2, N cneayeT UCMNbITaTb BCe CMOU, Bbipe3aHHble
A3 U3aenns, N BbIMUCINTb KO MPULIMEHT TENTONPONYCKAHNA A HA OCHOBaHWUM MONYYEHHbIX pe3ynbTaToB METO-
OOM NMTMHENHOW perpeccun.

Ecnu 3HavyeHne ko puumeHTa TensIonponyckaHna A, onpeaensaT MeToaoM NMMHEeNHOWN perpeccumn Ha
OCHOBaHWUM pe3ynbTaTOB TPEX MUSMEPEHUN, KaK yKazaHOo B 5.2, TO MakcuMarbHad OTHOCUTENbHas NOTPeLLlHOCTb
BbIYNCIIEHNA KO3 PULIMeHTa TENNONPONyCcKaHWs A, paBHa

2ARI(Ry,— R ), (3)

rae AR — makcumanbHas abcontoTHasa NorpeLHoOCTb MU3MepPEHUA TEPMUYECKOTO CONPOTUBMEHUS;
Ry, n R, — Hanbornbllee N HauMeHbluee N3MepeHHble 3Ha4YeHUa TEPMUYECKOro CONPOTUBIIEHNA COOTBET-
CTBEHHO (CM. 5.4.3).

Ecnu norpelHoCTb BblMNCNIEHUA KO3 PULMeHTa TenionponyckaHua > 1 %, TO YACNO NU3MEepPEHUI crie-
ayeT yBenmMunTb UNPUMEHUTb MeTo4 CTaTUCTUYECKOro aHan1Msa angd oUueHKU norpellHocTu onpegeneHnsa aToro
kKoo puLUneHTAa.

Ecnu Bce pesynbtaTbl U3MEPEeHNU U UX YacTb ObINK nonyyeHbl Ha obpasuax TonwmuHon MmeHee d_
(Hanpumep, ANd HEKOTOPLIX M3aeNA U3 NeHONONUCTUPONA HU3KOW NITOTHOCTU, U3TOTOBMNEHHLIX MeToA0OM (POop-
MOBaHU4), TO MeToad NUHENHON MHTEPNONALUU HEe MPUMEHSIIOT U NMPU BeIYUACIIEHUX NO popMynaMm, NpUBeaeH-
HbIM B NpUNoXxeHun B, cneayeT UCnonb3oBaTb MeTod NMHENHOW Perpeccuu.

[MTpunmeyaHnune—IllogpobHas nHcbopmauns npuseaeHa B NnpunoXxxenmm C.

5.4.3 OnpepeneHvue TepMUYECKOIo CONPOTUBIEHUA U3gennun

TepmMnieckoe COnpoTUBIIEHUE N3OENNA, KOTOPLIE HE MOTYT BbITb MCMNbITaHbI HA UMetoLLEMCH NPpUdope,
BbIYMCIAKT No dpopmyne (1), koadpdpuunmeHT Tennonepegadn J — no gpopmyne (2). B cTaHgapTax Ha nsgenus
KOHKPETHbIX BUAOB AO/KHO ObIThb YKasaHo, cneayeT N1 3Ha4YeHNA TepMUYeCKOro conpoTuaneHus Ry U Koaddu-
LIMeHTa TennonponycKkaHnsa A, Heobxoaumble AN BbIYNCIEHNA TEPMUYECKOro ConpoTUBIeHNAa R, onpeaenaTb
MeTo40M NTMHENHOU MHTepnonauum no pesynbtartam UsmMepeHuU, BbINONHEeHHbIX B COOTBETCTBUNU C 5.2, NN
criegyeT UcnbiTaTb BCE CMNOW, Ha KOTOPbLIE DbINO paspesaHo nsgenve, h Ha OCHOBAHUU M3MEPEHHBIX 3HaYeHUIA
MeTOA0M NUHEeNHOU perpeccinm onpeaenntb 3Ha4YeHUA Ry U A;.
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Ecnu sHaveHne TepMnyecKoro conpoTUBEHnsa usaenusa R, npun tonwmnHe obpasua d, BbIMUCTIAT MeTOo-
[1OM NTUHENHOW perpeccum N 3KCTparnoiMpoBaHUA pe3ynbTaToB TPEX NU3MEPEHNN B COOTBETCTBUM CS.2, TO OTHO-
cuTenbHasi MOrpeLlHOCTb BelYNCNeHnst R, yaAOBNeTBOPSIeT YCIOBUIO

ARJR, = 2ARI(Ry; — R )1 — (R + R.)I(2R)], (4)

rae AR, — abcontoTHada norpellHocTb onpeaeneHusa R;
AR — mMaKkcnmanbHasa abconoTHast NOrpeLllHoCTb M3MEPEHUSI TEPMMNYECKOTO CONPOTUBNEHUS MO METOAY
B cooTBeTCTBUM C T OCT P 54469;
Ry U R,,— Hanbonbliee N HauMmeHbllee N3MepeHHble 3Ha4YeHUss TeEPMUYECKOro CONPOTUBIIEHNA COOTBET-
CTBEHHO.

AnaoTHocUTEeNbHOW NOrpeLuHOCTN onpeaereHnusa TepMmu4eckoro conpoTuesneHna AR, /R, AOXHO BbINOSI-
HATbCA yenoBue AR/R, <AR /R, <2 AR/(R,, — R,,). HWkH11 npegen AR/R;,cooTBeTCTBYET ycrnosuw R, ~ Ry,
BepxHU npeaen 2AR/(R,, — R,,) — ycnosuwo R, >> R,,. Ecnu oTHocuTenbHasa norpewHocTb AR /R, > 1 %, TO
YUCNO U3IMEPEHNN crneayeT YyBENUYUTb U NPUMEHNTb METO[ CTaTUCTUYECKOro aHanusa ans oueHKn obLen
norpeLHoCcTU onpeaeneHnsa TepMMYeCcKoro ConpoTnBeHnsa R, KoTopas He npesbiaeT 5 %.

Ecnu Bce usmepeHua nnm nx vactb ObINuM NpoBeaeHbl Ha obpasLiax ToNwWnHoUu MeHee d__ (Hanpumep, ANd
HEeKOTOpPbIX n3genn us PopMOBaHHOINC NEeHONONUCTUPONAa C HU3KOW NMOTHOCTLIO), TO NPUMEHATL MeToad
NMUHENHOW MHTePNONsALMN He AoNYyCKaeTCH; NpU BEIMUCNEHUAX No popMynam, npuBeaeHHbIM B NpUnoXeHnn B,
cneayeT Ucnonb3oBaTbh MeTod NMMUMHENHOU perpeccun.

[MTpumeyatHune—IllogpobHas nHpopmaums npuBeaeHa B NnpunoXxeumm C.

6 O6paboTKa pe3ynbTaTtoB U3MEPEHNN N OTYET 00 NUCNbITAHNAX

ObpaboTKka pe3ynbTaToB M3MEPEeHNN TeNNOPUINYECKUX NoKasaTenen n TpedboBaHUA K oT4eTY 00 UCMbI-
TaHUAX — o pa3ocenam 8, 9 OCT P 54469.

B oTyeTe 00 UcnbITaHUAX A0IMKHA ObITh NpUBeaeHa MHdopMaL s 6 NPUMEHEHHbBIX MeToAUKaX, U3IOXKEH-
HbIX B HACTOSILLEM cTaHaapTe. Pe3ynbTaTthl UISMEPEHUA U BBIMUCIEHUIN JOMKHBI COOTBETCTBOBATH TPebOBaHU-
SIM CTaHJapTa Ha KOHKPEeTHoe usgenue, B KOTOPOM NpUBeaeHa ccblfika Ha HacToAWMA cTaHaapT.

3HavyeHus napameTpa apdekTa TONWUHBbI ANE PasnMYHbIX TEMNIOU30NSLUOHHBIX MaTeprnanoB M U3gennn
npuBeaeHbl B Tabnuuax 1—4.

Tabnwuya 1—TlapameTp adhdekTa TONWMHbI AN MUMHEPANOBaTHbIX N34ENNN

KoathpuumeHTt Tennonepenaym J, mBt/(m - K) TonuwuHa obpasua d, mm [lapameTp sapeKkTa ToNwmHbI L

40 0,952—0,957

50 30 0,976—0,980

200 0,991—0,993

40 0,970—0,973

45 30 0,986—0,988

200 0,993—0,996

40 0,983—0,987

40 30 0,991—0,994

200 0,996—0,998

20 0,986—0,993

- 40 0,993—0,997

30 0,996—0,999

200 0,998—1,000

Tabnwuya 2—TllapameTtp apdekra TonwmHbl 4N APeBECHOBONOKHUCTBIX U30ENNN
KostppuuueHT Tennonepenavun J, mBt/(m - K) TonuwunHa obpasua d, Mm [TapameTp adppekTa TONWMHbLI L

30 0,906—0,921

65 50 0,945—0,955

100 0,972—0,977

15 0,885—0,925

55 30 0,953—0,969

50 0,973—0,983

100 0,986—0,9927
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KoadpuuuneHT Tennonepeaadun J, mBt/(m - K)

TonwwnHa obpasua d, Mm

[TapameTp adpdekTa ToNWmHbI L

15 0.935—0.965
30 0.972—0.985
50 50 0 983—0 992
100 0.991—0.997
15 0.962—0.985
30 0.980—0.992
46 50 0.985—0.995
100 0.991—0.997

Tabnwuya 3 —lNapameTp achdekTa TONWMHbI ANsS n3genum n3 NeHononUCTUPoOna, N3aroTOBNEHHbIX METOA0M (POPMO-

BaHNH

KoadpuuueHT Tennonepeaadm J, mBt/(m - K)

TonwwunHa obpasua d, Mm

[TapameTp adpekTa ToNnwmHbI L

20 0,805—0,815
43 40 0,905—0,910
100 0,965—0,970
20 0,855—0,870
40 40 0,930—0,940
100 0,970—0,980
20 0,935—0,945
35 40 0,965—0,980
100 0,985—0,990
20 0,970—0,985
32 40 0,985—0,995
100 0,995—0,999

Tabnwya 4 —TllapameTtp achdekra ToNnwmHbI ANA TEMNNOUIONALMNOHHBIX NPOOKOBLIX NNUT

KoapdpuuueHT Tennonepeaadun J, mBt/(m - K)

TonwunHa obpasua d, Mm

[TapameTp adpdekTa ToNWmHbI L

40 0.890—0,909
A7 100 0.959—0,962
200 0.977—0,981
20 0.896—0,921
40 0,948—0,962
40 100 0.981—0.984
200 0,990—0,994
20 0.958—0,976
40 0.977—0,988
35 100 0.993—0,996
200 0,996—0,998
20 0.979—0,992
40 0.985—0,995
33 100 0.995—0,997
200 0,996—0,998
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[MpunoxeHune A
(obsizaTenbHOE)

TpeboBaHUA K obpasuam

A.1 MakcnmanbHas TonwuHa obpa3sua

3HaYEeHUs MakCcMMarnbHOW OONYCTUMOW TONWMHBLI 0bpa3ua B 3aBUCUMOCTU OT pa3MepoB pabounx NoBEPXHOCTEN
NANT NPMBOPOB NPU YCNOBUK, YTO TENONEPEHOC YEPE3 UCTIBITYEMbBIN 0Dpa3eL SABNSAETCH YMCTO KOHAYKUMOHHBIM, NPUBEAE-
Hbl B mabnuue A.1TTOCT P 54469.

[ns MaTepmnanoB C HU3KOW MITOTHOCTLIO (HanpumMep, meHee 20 Kr/M3) He pekoMeHye TCH NPEBbIWAaTh 3HAYEHWS TOT-
LWKH 06pasyos, npuseaeHHble B OCT P 54469, ecnu npu BbIMUCNEHUN MOTPELLHOCTEN, BO3HUKAO WX BCNeacTBne BOKo-
BbIX TENNOMNOTEPL, HE ObINO YYTEHO, YTO TENNONEPEHOC Yepes obpaseu npeacraBnaeT codbon coveTaHme KOHAYKLNOHHOIO
N pagnaunoHHOIo TENNONEPEHOCOB.

3HAYEHUS MUHUMATbHbIX MOrPELWHOCTEN, BO3HUKAOLWMX BCNeacTBUE BOKOBLIX TEMNOMOTEPDL, NPU YNCTO KOHAYKLMW-
OHHOM TennonepeHoce (e = 0) n YnCTo pagnaymnoHHOM TennonepeHoce (e = 0,5), ecnu BMecTo obpasua mexay nnmramm
npnbopa HaXoaANTCs BaKyyMUPOBaHHbIM 06beM, NpuBeaeHs! B Tabnuue A.1.

[TpumeyvyaHms

1 lNMapameTp e onpeaensitoT KAk OTHOLWWEHWE Pa3HOCTU MeXAy TeMmnepaTypon BOKOBOU rpaHn obpasua, KoTopas cum-
TaeTcsl pPaBHOMEPHOW NO BCen nnowaan 6OKoBOW rpaHu, n TEMNepaTypon XonogHon NnuueBoun rpaHn obpasua K pasHoCcTu
MEXAY TEMNEpATYpPaMM ropsiven n XonogHon NMUEBLIX rpaHen obpasua.

2 [lpnBeaeHHbIe BbilLE MONOXEHNUS OCHOBAHbI HA AONYLWEHUN, YTO UCNbITYEMbIE 00pa3L bl ABMAOTCH N30TPOMNMHbIMU
N HE MOTYT ObITb NCMONb30BAaHbI AA OLEHKN TEXHUYECKNX XapaKTePUCTUK NpnbopoB, npegHasHa4veHHbIX A4S UCNbITAHUS
aHN30TPOMNHbIX NN CNOUCTLIX 06pa3LoB.

Tabnwuua A1 — MuHumanbHble NOrPEWHOCTU, BO3HUKAKOWME BCreaAcTBUE DOKOBbLIX TENNONOTEPL MPU YNCTO KOHAOYK-
LMOHHOM UINU YUCTO paanaunoHHOM TENMonepeHoce

Pa3Mepbl B MUNTIMMETPax

[TonHbin | Pasmep | Wnpuna [TorpewHocTb, %, Npu TonwmHe obpasua
pa3Mep | 30Hbl U3- | OXpaH-
obpasua | MEpPEHUst | HOM 30Hbl 40 50 60 80 100 120 160 200

[Tpn YNCTO KOHAYKUNOHHOM
TennonepeHoce, e = 0

500 300 100 0,01 0,08 0,27 1,35 3,75 — — —
500 200 150 0,00 0,01 0,03 0,28 1,10 2,84 9,72 —

[1pn uncTo pagnaynoHHOM
TennonepeHoce, e = 0,5

500 300 100
500 200 150

55 — — — — —

N W
w Ol
o0 —

A.2 MvHnManbHaA TONMWMHA M A0NYCKAEMbIe OTKITOHEHUA OT NMOCKOCTHOCTM 00pa3LoB
A.21 lorpewlHOCTb U3MepPeHnsa TOMNLWWHbI U MUHUMANbHAA TOMNMLWWHA HEXeCTKNX obpa3uoB

[1pwn onpeaeneHnm MMHUMAaNbHOW AONYCTUMOW TOINWMHBI 0DPa3L0B HEXECTKMX MaTtepmnanoB, UMEIOLLMX XOPO LUK
KOHTaKT C pabounmMm NOBEPXHOCTSAMU NNUT NpUbopa, A0MKHbI YHUTIBATLCSH AONYCKAEMOE OTKNOHEHUE OT NITOCKOCTHOCTH
NNUT Npnbopa n NorpeLlHOCTb NU3MEPEHNSA TONLWMHBI 0O6pa3ua, KoTopast MakcumManbHa, eCnm ropsivast M XonoaHas nuueBble
rpaHu obpasua UMEKT BbINYKIYIO UIMN BOTHYTYIO OpMy (CM. pUCyHOK A.1).

MakcnmanbHoOe JonyCcKaemMoe OTKINOHEHME OT NITOCKOCTHOCTU paboven NOBEPXHOCTN OAHOW NNNUTLI Npubopa p (Mnu
CyMMapHas abcontoTHasA NOrpeLHOCTb U3MEPEHUA TONMWMHBLI 0bpa3ua) He A0MKHO npeBbiwaTe 0,025 % ANnHbI BHELLHEN
CTOPOHbI OXpaHHOW 30HbI Npubopa G: 100 p/G = 0,025 (cm. namyro epacby mabnuusi A.1FOCT P 54469).

MuHMManeHas gonycTuMas TomnwMHa HeXXecTKoro obpasua d ., NPUHATas ¢ y4eTOM 3Ha4YeHUst Npeaena norpeLHoc-
TN UBMEPEHUSA TONWMHBI U OrPAHUYEHHAA 3HAYEHMEM JOMYCKAEMOIro OTKINOHEHUS OT NMMTOCKOCTHOCTU NNUT npunbopa, Aon-
XHa OblTb HE MeHee 5 % ANWHbI BHELWWHEN CTOPOHbLI OXpaHHOW 30HbLI Npubopa G: 100 p/d < 0,5 (cm. wecmyro epachy
mabnuust A.1IOCT P 54469).

Ecnn mmHumanbHOe 3Ha4veHne TonwmHbl obpasua, ykazaHHoe 8 gsocsmol epaghe mabnuusi A.1 FTOCT P 54469,
bonblie, YeM MUHMMANbHOE 3HAYEHUE TONLWMWHBI, YKa3aHHOE B wecmod epage mabriuust A. 1, To cneayeT nuamepuTb Pak-
TUYECKYI0 LUIMPUHY 3a30pa, NPU 3TOM JOMXKHO BbITk BbiNonHeHo ycnosue d.. > 10g, rae g — wmMpuHa 3asopa.

10
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] e

T ﬁ

PncyHok A.1 — Hexectkne obpasuybl

A.2.2 KOHTaKTHbIe TEpMMNYECKMNEe COMNMPOTUBNEHNA U A0NYyCKaeMble OTKITOHEHWUSA OT NITOCKOCTHOCTM XXeCTKUX
obpa3uoB
MakcumanbHble 4ONyCTUMbIE 3HAYEHUS KOHTAKTHOIO TEPMUYECKOro COMPOTUBIEHUSA, BO3HUKAIOLWLENO NPU UCTbITa-

HUW XXeCTKNX 06pa3yoB BCNeaCTBME BO3HUKHOBEHUSA BO3AYLLHbIX MPOCMOEK No 06enmM NnuUeBbIM rpaHsiMm obpasua (CM. pucy-
HOK A.2 npunoxeHusi A), 1 MakcMMmarnbHble AONYCTUMbIE 3HAYEHUS1 SKBMBANTEHTHOW TOMNWMHbI BO3AYLWHbIX NPOCMNOEK

npuBedeHbl B mabnuue A.21 OCT P 544609.

[TpumevyaHwmns
1 Pac4yeTbl 4ONYCTUMbIX 3HAYEHNWN SKBUBAJTEHTHOW TONWMHBLI BO34YLWHbIX NMPOCINOEK N KOHTAKTHOIO TEPMUNYECKOTO

CONMPOTUBNEHUS BbINOMHEHL! ANS YCNOBUW NPOBEAEHUS UCMbITAHUW NPU KOMHATHOW TemnepaTtype [TennonpoBoOAHOCTb

BO34yXa Npu KOMHaATHOM Temnepatype npnbnmnantenoHo pagHa 0,025 B1/(m - K)].
2 CobnioaeHune TpeboBaHUM K NNOCKOCTHOCTU pabounx NnoBEpXHOCTEN NNUT Npudopa u nuueBbIX rpaHen obpasya

ABNAETCH 00A3aTeNbHbIM.

P — TONWWUHA BO3AYLLHOW NPOCNONKN, { — 30HA UBMEPEHUSA

PucyHok A.2 — XKecTkne obpasuybl

11
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[MpnnoxeHwe B
(obsizaTenbHOE)

O6paboTKka pe3ynbTaToB UCNBLITaAHUA 00pa3yoB 60ONbLLUON TONMLWMUHBI

B.1 lNpnobpaboTke pe3ynbTaToB UCMBITAHUA NO ONPeaeneHnto TennNoOU3nYeCcKmnxX XxapakTepucTmuk ob6pasyos 6011b-
LLOW TONWMHBI MO METOAUKAM, MPUBEAEHHBIM B HACTOSALWLEM CTaHAAPTE, NPUMEHSIIOT YPABHEHUSI MHTEPNONALNN.

YpaBHEHUS UHTEPNonAyun, obwme Ans BCeX BUA0B MaTepmnanoB U 3genmm n matepuanoB U N34eNnm KOHKPE THbIX
BMOOB, NpuBedeHbI B B.2.

B.2 YpaBHeHMA MHTepnonsauum
B.2.1 YpaBHeHUA MHTepnonauun, npuMeHaemMble And matTepuanos U U3genvn scex BUOOB

B kavecTBe ypaBHEHUN NHTEPNONSALUMN ANA MaTEPMAnoB U U3genum nNiwdoro Buaa npUMeHsIoT NPUBEAEHHbIE HUXKE
yYpaBHEHWS, ONUCLIBAIOLLME NPOLECC TENNTONEPEHOCA NMPU UCNbITAHUM 0BPAa3L OB OAHOPOAHBLIX TENNON3ONALUNOHHBIX MaTe-
pranoB C HU3KOW NIMOTHOCTLIO. [1paBuna npuMmeHeHus ypaBsHEHUN MHTEPNONALMN ANA HEKOTOPbIX HEOAHOPOAHbIX MaTEPU-
anoB NpuUBeaeEHbI B NpunoxeHumm C.

[Tpymep NpUMeHeHns ypaBHEHUN MHTEPMONALNN ANA MUHEPANOBATHLIX N34ENNN, UMEIOLLUNX MOCTOAHHbLIN TPagNEHT
NMOTHOCTU MO TONWMWHE, NpuBeaeH B B.2.2.2.

TepMuyecKkoe COnPOTUBNEHME NNOCKOro obpasua ma marepvana HU3KOW nnoTHocTn R, m2 - K/BT, moxeT ObiThb
npeacTaBieHo ypaBHEHNEM

R=R,+d/, (B.1)
0 f

rae Ry — TepMuyeckoe conpoTtMBneHne obpasua npu TomnwmHe, paBHOW HyIMNo, MOMy4YeHHOe SKCTPanonupoBaHUemM,
MZ - K/BT (He 06a3aTenbHO SBNSETCA BENUYMHOW, HE3aBUCUMOWM OT TOMNWMHBI d);

d — TonwmHa obpasua, Mm;
Ay — KOS PULKNEHT TENnonponyckanus, B1/(m - K).

, h B.2
Ro-ﬁ, (B.2)
(AP pl2)? 7 F ~cd
2-¢  HEDI2)\ A
hi = Aoy + o (B.3)
_ 3. - —
h =d4c To, F=(1-w), (B.4)

rae A, — KOHOYKUMOHHas cocTaBnstoLLas TennonpoBoAHOCTU MaTepuana, 3Ha4eHne KoTopow onpeaenseTcs KOHAYKL M-
OHHbIM TEMNONEPEHOCOM HYEPE3 rasd B nopax n matpuuy (TBepaoe t1eno) marepunana, Br/(m - K);
A, — paavauunoHHas cocTaBnsiowas TennonpoBoaHoCTU Matepuana, Bt/(m - K), onpegensiemasn no oopmyne

- h, (B.5)
T OBLp /2
Tm — CpeaHss TepMognHamMmmnyeckas Temnepartypa ncnoltyemoro obdpasua, K;

c, =5,6699 - 1078 B1/(M? - K*) — noctosiHHast CTecbara-bonbTumana;

£ — obuwasn nonycdepuyeckas nanydvartenbHasi CnocobHOCTb paboumx NOBEPXHOCTEN NNNT NPUbOPa;

B. — napameTtp ocnabneHus, MZ/KT;

w« — anbbeno;

p — MMOTHOCTb Matepuana obpasua, Kr/m>;

Z = 1 ansi Bcex matepmuanos, 3a UCKIMIOYEeHUEM NEHONONUCTNPONA, U3FOTOBIMEHHOIO METOAO0M DOPMOBAHUSA, U TEr-
NON30NALNOHHbBIX NPOBKOBLIX NNUT, M. B.2.3;

E — napameTp ocnabnenus, uameHeHHbIW BCNeacTBUE COBMECTHOMO KOHAYKLUMOHHOIO M pagnaLnoHHOro Tennone-

peHOCoB Yepes obpaseu, M~1, onpegensiemMbiin No hopmyne

% (B.6)
= R’ —t

KoathduumeHT Tennonepegaumn J = d/R («n3amepeHHasi, aKBUBaneHTHasa nnm apgektnBHasi TeENNoNpoBOgHOCTL» )
MmaTepuana obpasua ¢ ydetomMm ypaBHeHus (B.1) paccunteiBato T no dopmyne

1 (B.7)
” .
—tR'O
d
[TpunmeyaHwune— dopma npeacraBneHus ypasHeHus (B.2) n KOHAYKUNOHHOW COCTaBNAKLWEN TENMONPOBO/-
HOCTU Matepuana A, ,3aBUCUT OT BUAa Mmatepuana.

J= 1,

1+

12
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B.2.2 YpaBHeHnA nHTepnonsaunv ans BONOKHNCTLIX n3genvn

B.2.2.1 Tepmundeckoe conpotusnenne Ry [cm. hopmyny (B.2)] nsgennn, coctoAawmx n3 ogHoro crnost 0)4HopogHoro
BONOKHUCTOro Matepuana, MoxXeT ObiTb NpeACcTaBNeHO YPaBHEHNEM

R, = i . (B.8)
Oaplp /2] - =\/F’“Cd

rae h, — cm. popmyny (B.4);
F — napameTp (4ononHeHne Ao eANHULbI NPU « ABYXMOTOYHOW moaenn» anbbeno), Bxoaswmm B ypaBsHeHue (B.6);
A4 — KOHOYKUMOHHAasi COCTaBnsitowas TennonpoBogHOCTY MaTepuana

hog = Ml1 + Bp /(1 + \ppsB)], (B.9)

rae i, — TennonpoBoAHOCTb Bo3ayxa, BT/(M - K);
p, — NINOTHOCTb MaTpuLbl MaTepuana, Kr/m>;
p — MAOTHOCTL 06pa3sua, Kr/m>;

B — KOHCTaHTa, NnapamMmeTp KOHAYKLUMOHHOW COCTaBNAOLLLEN TENMONPOBOAHOCTU MaTPULbI Marepuana, Mo/Kr.

[TpunmedyaHune— Insa BONOKHUCTLIX n3genuu napameTp F npyuHnmaet 3HavdeHusd ot 0,2 ao 0,5, npm sTom TOI-
WnHa obpa3sua TakoBa, 4YTo 3HaveHue fanh (E d/2) otnnvaetca ot 1 He bonee yem Ha 1 %, KOTOPbIM MOXHO NPEHEDbpeYb.

KoadhdumumneHT Tennonponyckanmns i, [cm. popmyny (B.3)] ¢ yuetom ypasHeHun (B.5) n (B.9) moxeT BbITb NpeacTas-
NeH ypaBHEHNEM

oy = AU+ Bp /(1 + Jpps B) + <, (B.10)

p
rae C =2, /5.
3aBUCMMOCTb TEMNNONPOBOAHOCTU BO3ayXa A OT TeMnepaTypsbl 0, °C, ycTaHaBnMBaioT, UCMONb3ysl ypaBHEHNE

\, = ho(1+0,030520 — 1,282 10789 2), (B.11)

rae Ao — KOHCTaHTa, paBHas 0,0242396.

[1pn MHTEepnonMpoBaHUN Pe3ynbTaToOB U3MEPEHUN crieayeT ucnonb3oBaTtb ypaBHeHust (B.1)—(B.5) nnun (B.8) u
(B.9).

[TpnumedaHwue—Illpyn npumeHeHUN NPUBEAEHHbLIX BblLLE YPABHEHMN UHTEPMONSALNN OAOIMKHbI ObITb U3BECTHbI
crnegyoLme napamMmeTpbl M XapakTepucTUkM matepuana: napameTpbol A n B, napameTp ocnabnenus ', NNOTHOCTb MaTepu-
anawun cpegHsas Temnepartypa obpasua npm NnpoBeaeHUM NCTIbITAHWUS.

[lns onpeageneHns TEPMUYECKOro CONPOTUBNEHUS UMK KO3 duumeHTa Tennonepegadn AomKHbl 6biTb N3BECTHbDI
OONONMHUTENBbHBIM NapamMmeTp matepuana F (unwv ero gononHexHue Ao 1 anebeno . ) n nanyvartenbHas cnocobHOCTL pabo-
4YMX NOBEpXHOCTEN NNUT Npubopa &*.

B.2.2.2 [lpn onpegeneHnmn TepMmnYECKOro ConpoTUBNEHNsS N3gernumn, CoCToAWMX U3 0gQHOro crnosi BONOKHUCTOro
MaTepuana c NOCTOSHHbIM IPAANEHTOM NITOTHOCTU NO TONMWMHE, MOXET ObITb CAENAHO A0NYLWEHWE, YTO MNNOTHOCTb p U3ME-
HSETCA MMHEWHO B HaANpaBneHnn X, NeprneHankynspHoOM K nMMUeBbLIM rpaHam obpasua

p = po(1 + kx), (B.12)

rae p, — NNOTHOCTL obpasua npu x = 0;
K — KOsdhPUUMEHT NpONoOpPLUNOHANBbHOCTU;
X — KOOpAuHAaTa TOYKN, PacnonoXeHHON B cepegnHe TonwmnHbel obpasua (x = 0).
Ecnu adppekT ToNWmMHbI HE3HAYUTENEH N ANA ypaBHeHUA (B.3) cnpaBeaiMBO BbllLeyKa3aHHOe A0NyLWeEHNE, TO TEpP-

MUYECKOE CONPOTUBIIEHUE R, CNOs TONWMHON X, —X,, MONYYEHHOE MHTErPUPOBaHNEM ypaBHeHNA Pypbe OT X, A0 X, ONK-
CbIBAETCH YPABHEHNEM

_ Xq—X» ?\‘f‘ In<1—|—kx1}\,cd/}\,t (513)

R
12 ?“Cd }\,chk L']—I-sz?\,Cd/?\,i-J

rae x, = —d/2wvx, = +d/2 — xoopavHaTtbl NMLEBbLIX rpaHen obpasua.

* [lpuseldeHHble napamempbl 3a8UCAM om ceolcme mamepuarna usdenud, yernosud ucribimaHus u ornpedensgromcs
KCrepuMeHmarnbHbIM TyMemM.
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Ecnu adpekT TONWMHLI 3Ha4YUTENEH, TO ypaBHeHune (B.1) moxeT BbITb 3anncaHo B BUAE

= ; (Roq + Ryo) + Ry, (B.14)

rae Ry 1 Ry, — TepMU4ecKkne ConpoTUBIEHUS Y NOBEPXHOCTEN NULIEBLIX TpaHen obpasua; BbiuncnaT no opmyne (B.8),
NCMONb3ysl 3HAYEHUS NMITOTHOCTU 0bpasua y NOBEPXHOCTEN IUUEBLIX PaHEN, UMEKLWLMNX KOOPANHATHI
—df2wv +d/2 COOTBETCTBEHHO;
R, — Tepmu4yeckoe conpoTueneHune obpasua, BeluncrnieHHoe no oopmyne (B.13).

B.2.3 YpaBHeHUA MHTepnonauvn Ana n3genvmn n3 neHonnacta v TenMoU3oNIALNOHHBIX NPOOKOBLIX NMIIUT
Tepmuyeckoe conpoTuerieHne Ry n3genum na neHonnacra v Tenon3onsaunOHHbIX NPOBKOBLIX NIUT MOXET ObITh

npeacTaBneHo ypaBHEHNEM

R (B.15)

(APBLp/ 2)2 © 74 ?kcd
_2—8 B:kdp}\‘f_

[1TpunmeyaHune— 3HadeHne napameTpa F B ypaBHeHuu (B.6) Ana nagenumn na neHonnacra n Tennon3onsaynoH-
HbIX NPOBKOBLIX NNUT BNMU3KO K HyNto, tanh (E d/2) = (E d/2).

[MapameTp Z = 1 4Nnsa BCEX NEHOMMACTOB (3a UCKIMIOYEHNEM NEHONONUCTUPONA, N3roOTOBITEHHOIO BCNEHMBaAHNEM P a-
Hy CTUPONa, N TENNON3ONALUNOHHLIX NPOOKOBLIX NITUT).

[1TpwnmeyaHune— [AnsykasaHHbIX MATEPMAanoB 3HA4YEHME NapamMmeTpa Z 3aBUCUT OT TOSWKMHBI 0bpasua n cpegHe-
ro AnameTtpa BCry4YeHHbIX rpaHyrn Unm 3aepeH. YCTaHoBIeHo, 4YTo amnupuyeckoe cootHowenne Z = 0,75 — 0,25 fanh (df3 d, ),
rae d, — CcpeaHun guameTp BCryYEeHHbIX rpaHyn unmn 3epeH, yaoBrneTBOPUTENbHO ONUCLIBAET 3aBUCUMOCTL Z OT ANaMET-
pad,.

KOHAYKLMOHHYIO COCTaBIMAIOLLYI0 TEMMONPOBOAHOCTU MaTepuana i . ,, ornpeaensieMyio KOHAYKLUNOHHbIM Tenronepe-
HOCOM Yepe3ras B nopax v Matpuvuy matepuana (nrnoTHOCTb MaTpULbl P, Kr/M3), BbIYMCIISIOT MO hopmyrne

g = 11+ Bp). (B.16)
rae i, — TennonpoBOAHOCTb rasa B nopax marepuana, Br/(m - K);

B — KoHCTaHTa, napamMeTp KOHAYKLNOHHOW COCTaBMNAOLWEN TENNONPOBOAHOCTY MaTPULbI Marepuana, Mo/Kr.

PagvaumnoHHyo COCTaBNAOLLYI0 TENNONPOBOAHOCTU MaTepuana i, BblMMCnsawT no dopmyne (B.5).
YpasHeHue (B.3) ansa onpeaeneHna kosdpduumneHTa TennonponyckaHus i, c yMeTom ypasHeHun (B.5) n (B.16) moxeT
ObITb 3anMMcaHo B Crneayowem Buae:

2= A(1 +Bp)+C, (B.17)

P
rae C = 2h /3, — napameTp pagnaunoHHOW COCTaBNALLIEN TENNMONPOBOAHOCTU MaTepuana obpasua, BT - M2/ (kr - K).
[Tpy MHTEPNONUPOBAHNK PE3YNBbTATOB U3MEPEHUN CrieayeT Ncnonb3oBaTb ypaBHeHus (B.1), (B.3)—(B.5), (B.15) n
(B.16), Bkntovarowme B cebs napametpol A n B n napametp ocnabnenuns p... JononHUTENbHO AOIMKHbI ObITb N3BECTHbI
NNOTHOCTb Martepuana n cpeaHsiss Temnepartypa ncrnoltaHmns obpasua.
[ns BbIMMCNEHNS TEPMUYECKOIO CONPOTUBINEHNS A0IMKHA BbITb N3BECTHA U3Ny4daTernbHas cnocobHOCTb pabounx
NOBEPXHOCTEN NNUT NPUBOpa .
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[MpunoxeHune C
(cnpaBo4HOe€)

YnpollueHHble METOAUKU UCTIbITAHUSA 00pa3LoB, TONLWUHA KOTOPbIX NPeBbIaeT MaKCUMarbHYIO
TONLLMHY, AONYCTUMYIO NPU UCNBITAHUSAX Ha UMeloLeMca npubope

B HacToOALWEM NPUNOXEHNU NMPUBEAEHBI METOAUKN UCTBITAHUA 0DPa3LOB N3ZeNnn, TONWKMHA KOTOPbIX NPEBbILLAET
MaKCUMarnbHYO TONLWWHY, AONMYCTUMYIO MPU NPOBEAEHUN UCTIbITAHUN HA UMetoWemcest npubope (cm. pncyHok C.1).

C.1 Obwme nonoxeHus

C.1.1 MeToauku BKNo4aT B cebs:

a) npeaBapuTernbHble METOANKN OUEHKN sdhdhekTa TONWMHbI, cMm. C.2;

b) meToamkn, npumeHsiemble, ecnun 3O EKT TONWMHbI 3Ha4YnTENeH, cMm. C.3:

1) MeToauKn NnpeaBapuTenbHOro onpegeneHns napamMmeTpoB matepunana (npeaBapuTerbHble N3MEPEHNST),

2) MEeTOAUNKN OLEHKN OTKIMOHEHUSI XapaKTEepPUCTUK U3Jenns OT CpedHUX 3HAYEHUN (TEKYLWLME N3MEPEHNST); YNCNO
N3MEPEHUN NPU NPOBEAEHNN UCTbITAHUU MO 3TUM METOAMNKAM OrpPaHUYeHo.

C.1.2 lpeaBaputenbHble N3MEPEHNA NPOBOAAT C LUENbo onpeaeneHus napamMeTpoB Martepuana, Kotopble SBIIs-
IOTCH OBbWMMM ANsa OQHOW TPyNnbl UM OQHONO BMAa martepuana, ogHoun rpynnbel UNn 04HoOro Buga nagennn. 3HavyeHus
OTAENbHbIX NApaMeTPOB MOryT ObITh YKa3aHbl B CTAHAAPTE Ha U3 eNnne KOHKPETHOro Buaa unm onpeaeneHsl B Ha4ane npo-
N3BOACTBA N3OENUS.

C.1.3 Tekywme namepeHus NPOBOAAT C LENblo onpeaeneHns U3MEeHEHNN XapaKTEPUCTUK N3LENNN NPU NX N3FOTOB-
neHun. Nopsaaok NpoBeAeHNA TEKYLWMNX U3MEPEHNIN JOITXKEH BbIThb YKa3aH B CTaHAapTax Ha U3aenns KOHKPETHbIX BUO0B.

C.1.4 CneumanbHble MEeTOAMKU ANA wU3genun, NnoTHOCTb KOTOPbLIX W3MEHSAETCH MO TONWWHE, NpUBEOEHbI
B C.3.2.1.2 ana mmHepanoBaTHbIX nagenmn n B C.3.2.2.3 — ans n3genuun, nnoTHOCTb KOTOPbIX PE3KO YBENNYUBAETCH B
HanpaBneHnn 06enx NUUEBLIX TPaHen (M3aennsa N3 NeHonnacTta ¢ ynioTHEHHbIM HAPYXKHbIM CINOeM, 0Bpa3oBaHHbIM B MPO-
LLeCCe N3rOTOBIEHUS).

C.2 MeTtoavnkmn oueHKu achdekTa TONWKWHLI

C.2.1 Metoaukum oueHkn adpdekra TONWMHbI BKNO4YatoT B cebs ABE rpynnbl: N0 METOAMKAM NEPBOU rPyMIbl NPOBO-
OAT OAHO U3MEPEHUE, MO METOAMKAM BTOPOW rpynnbl — B6O0NbLUEE YNCITO NBMEPEHUN.

C.2.2 lNpepBaputenbHad oueHKa adhdhekTa TONWMNHDbI

P deKkT TONWMHBLI HE ABNAETCH 3Ha4YnMMbIM, ecnn 1 — L <0,02, yuntbiBas, 4TO NOrPeLWHOCTb UCMbITAHUSA, KAK NMpaBu-
no, bonbwe 2 %, ecnu B cTaHgapTe Ha n3gernue He OroBOPEHO NHOE.

HanbHenwwre ucnelTaHnsi NPOBOAUTL HE crneayeT, eCnn Npu MUHUManbHOW TOmMWMHe nagenust d,_ . BbINONHAETCS
ycnosue Ry/(d, /1) <0,01 nnn 1 — L 0,01 (cunTatoT, 4TO TENNONEPEHOC Yepes MaTepuan U3aenus ABNsAeTCs YNCTO KOH-
OYKUMOHHBIM M MaTepunan XxapakrepusyeTtcs KOOMMULNEHTOM TENNMONPONYCKaHus i, CM. 5.3).

Ecnu BbinonHsaetcs ycnoene 0,01 <1 — L <0,03, To pekomeHAayeTCcs PakTUYeCcKyo 3HaUYNMMOCTb 3 dhekra TONWMNHDI
onpeaensitb skcnepmmMmenTanbsHo (cm. C.2.3).

[Tpn NnpoBegeHUN NpeaBapUTENbHON OLEHKM NpeanonaraeTtcs, 4to ypasHeHus (1) unum (B.1) npunoxenns B n ypas-
HEeHWe (2) cnpaBeanNuBbl, NPY 3TOM TEPMUYECKOE CONPOTUBNEHNE Ry MOXHO BbIYUCIIUTL (€CNN U3BECTHbI HEODX0ANMbIE
napameTpbl matepuana) no gopmyne (B.8) — anst BONOKHUCTLIX nagenun, no popmyne (B.15) — ansawnagennm na neHo-
nnacrta v TENNOU30NAUNOHHbBIX MPOOKOBbLIX NNNUT.
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MUHMMM3ALMA YMCNIa U3MEepPeHUA BonokHucTbie usnenus, Obpasubl ¢ nepeMeHHOW
OHOPOAHBLIX 06Pa3LoB HeaQoCTaTo4HoO OQHOPOAHbLIe NAOTHOCTLIO UMK U3Aenus
ONS NPUMEeHeHUs1 MeToauKM 5.3 ¢ NNEHKOR

N3penus MuHepanoBaTHble
A3amepeHune N3mepeHue 13 NeHonnacTa nagenus nepemMeHHoun
koadpdumumeHTa koadppmLmneHTa C YIUJTOTHEHHbIM NNOTHOCTMW
Tennonepenavu Tennonepegavu Hapy>XHbIM CNCEeM

npu nNoon npu TONLWMHe,
TOMNL|uHe 0OCTaTOMHOMW,
YyTOOBI
OH paBHANCA
KoaPULUUEHTY
TEennonpo-
NycKaHus

cnbiTaHuA
B COOTBETCTBUA
c C.3.2.1.2;
oueHka apdeKkTa
TONLWMHBI
B COOTBETCTBUA
c C.2.2 HaA MeHee
NrMOTHOM Crioe

(1-L)< 0,027
ﬂ HeT

9 deKT TONLMUHDbI 9dhdeKT TONWUHDbI
He3HauMTenen 3HaJYMTeneH

[MpeapapuTenbHble
N TeKyLume
MeTOO MKW

B COOTBETCTBUU
cC.3.223
nC.z2a:z2

OueHka apdekra
TOSNLLUHBI

TONWMHWHbLI
pac4YeTHbIM
no Tabnuuam nyTem

MW rpagukam (cm. C.2.2.2
(cm. C.2.2.1) mnun C.2.2.3)

OueHka agpdeKkTa

OueHka adhekra
TOSLLUHBI
Mo pesynbraTtam
naMepeHun

AcnbiTaHus AcnbiTaHus

B COOTBETCTBUM B COOTBETCTBUM
c C.3.2.1.2.1 cC.3.21.2.2

—>

(1-L)<0,027
I PeKT TONWUHbI He3HAUTereH: 3chcheKT TONWMHBI 3HAYUTeNeH
MCNbITaHUA B COOTBETCTBUMU C 5.3

ﬂ MeTOoAWKM NPU 3HAYUTENBHOM 3thdeKTe TOMNWMUHDI l l

N3mepeHne TepMuyeckoro ﬂﬂ

CONPOTUBNEHNUA 0QHOro obpasLa

U ucnonb3oBaHue Tabnuy (cm. C.2.3) 3KCcnepMMeHTanbHbIe METOAUKN

flyeucTble MaTepUansl BonokHUCTLIe MaTepUuansl
Tun maTepunana
OaHOpoaHbIe AYeUCTbie NeHONNacThl, [leHonoNUCTUPON BCNEeHEeHHbIN OaHopoaHble
3a UCKINIoYeHWeM NeHonosIMcTupona, N3 rpaHyn U TennousonsAUMOHHbIe MUHepanoBaTHbIE
BCMeHeHHOro U3 rpaHyn NPOOKOBbIE NMNUTHI nagenus

[lpeaBapuTenbHbIe [lpeaBapuTenbHbIe [lpenBapuTenbHble Tekywiune
METOAWKU METOANKN U TeKyLLMe METOAUKH MEeTOOUKU MEeTOOMUKM
cM. C.3.2.2.1.1 cM. C.3.2.2.1.2 B cooTBeTcTBUU ¢ C.3.2.2.2 cm. C.3.2.1.1.1 cm. C.3.2.1.1.2

PucyHok C.1 — YnpouweHHble METOANKN UCMbITAHNS 06pa3yoB 60NbLWOW TONLWMHbBI
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C.2.2.1 OueHka athdekTa ToNwWwmMHbI € NOMO Wb rpadunkos nnu tabnuu

Insa maTtepuanos, B KOTOPbLIX BO3AyX 3aKIIOYEH B Nopax, 0dbpasoBaHHbIX MaTpuuen, CTPosaT rpaduk 3aBUCUMOCTU
napameTpa sdpdekra TonwmHbl L = J/, 0T kosthduLmneHTa Tennonepeaadm U xapakrepucTuk obpasua (TonwmHsl, napa-
MeTpa ocnabneHus n NNoTHOCTK).

lpumep — N3 mabnuysi 1 cnedyem, ymo ons uszdenusi monwuHou 40 mm Koaghpuyuerm mennonepedavu
npu memnepamype 10 °C pasern 45 MBm/(m - K), ymo cocmaeansiem 0,970—0,973 koaghpuyueHma mennonponyc-
KaHusi, m. e. 3¢bgpbekm monuluHbl paseH npubnuszumenbHo 3 % . CnedoeamenbHo, 3¢hhekm moTuuHbl 3Ha4Yume-
JTEeH.

C.2.2.2 Pac4yeTHbIM MeTOd OLEHKN 3PP eKTa TONLWMHbBI

Ons Tennon3onsuMoOHHbBIX MaTepPUanoB, B KOTOPbIX BO34QyX 3aKIOYEH B nopax, obpasoBaHHbIX matpuuen, bonee
TOYHasi OLeHKa TEPMUYECKOro CONPOTUBNEHUA R 'y MOXXET DbITb NONYyYEHa, €CNN U3BECTHO 3HAYEHNE KO3 PULIMEHTa Ten-
nonepegadvu, U3amepeHHoe Npu OTHOCUTENBbHO BONbLLIOW TONWMHE 0bpasua n KOToOpoe B Havyane pacyerta npuHUMatoT paB-
HbIM KO3OPULNEHTY TENMNOMNPONYCKaHUS, A,.

Ins pacyetauns npason yactm ypasHeHust (B.10) Ans BONOKHUCTLIX U3genun nnu ypaeHenus (B.17) — ansnsgenunn
N3 neHonnacta u TeNNMon3oNALNOHHBIX MPODKOBLIX MNUT BbIMUTAOT KOHAYKUNOHHYIO COCTaBNAOLWY0 KO3 druneHTa Ten-
nonponyckaHus (cm. B.2.2 npunoxeHns B ansa BONOKHUCTLIX n3genuu, B.2.3 npunoxeHusa B — ansd unagenum na neHonnac-
Ta U TENNOU3ONALUNOHHBIX MPOBKOBLIX NINT), nNony4as 3Hadvenue dnena Clp, paBHOE paanaunOHHOW COCTaBNAKOLWEN
KO3 MPUUMEHTa TENNOMNPONyCcKaHUS.

PaccunTbIBalOT COoTHOWeHne pB./2 = hp/C, rae h =4GnT§; .

Mpumep — KoagpuyueHm mensonponyckaHuss MuHepanoeamHo2o mama nanomuocmbro 11 k2/m3 npu
memnepamype 10 °C pasen 0,045 Bm/(m - K). TennonpogodHocmb 8030yxa npu amou memrnepamype paeHa
0,0250 Bm/(m - K); B =0,0015m3/k2, B-p = 0,0015-11 = 0,0165 u, cnedosamenbHO, CyMMapHasi KOHOYKYUOHHasI

mennaonpoeodHoOCcMb 8030yxa 8 rnopax usdesnusi u Mampuybli mama paeHa 0,0250(1 + 0,0015-11) = 0,0250 x
x 71,0165 = 0,0254.

Berqumasi u3 3HadYeHus1 Koaghpuyuenma mennonponyckanus 0,045 Bm/(m - K) cymmapHyrHO KOHOYKUUOH-
Hyro mennonpogodHocmb 00,0254, nonyyum C/hH =0,045—- 0,0254 =0,0196 Bm/(m - K). Ecnu npednosnioxumses,

4mo usnyyamenbHasi cnocob6Hocms ¢ = 0,92, F = 0,5 u npu memnepamype 10 °Ch_=4-5,66997 x 10-% . 283,153 =
= 5,149 Bm/(m? - K), mo B,p/2 = h p/C = 5,149/0,0196 = 262,9 m~ .

[Toocmaegue 3HavyeHust e chopmyny (B.8), nonydum

Ry = _ 5149 _=0,027 M2. K/Bm.
(0,045 . 262,9)? 092 Jg 50,0254
$2-0,92 0,0450

[Tpu MuHumanbHOU monuwuHe obpasuya d,, = 50 mm R /(d_/\,) = 0,027/(0,050/0,45) = 0,024, m. e. R, cocmas-
nssem 2,4 % mepmMu4ecKko20 COnpomussieHusi, 3Ha4yeHuUe Komopo20 onpedesisemcsi 3HavdYeHuem Koagppuyuenma
mens1onponycKaHusl.

Jphekm monuwjuHbl 3HaYuUmMeneH, cnedyem pykogodcmeogambcsi MemoouKamMu, ussioxeHHbimu e C.3.

C.2.2.3 CneuwnarnbHble METOOUKN OLUEHKU 3dpdheKTa TONWKWHbI

Ona nagenvn, nuueBbie rPaHn KOTOPbLIX YNNOTHEHbI (HANpUMeEp, AN IKCTPYANPOBAHHbLIX MEHOMOJINCTUPOIbHbIX
NINT), XapakTepPUCTUKN CPEOHEro Cnosi matepuana nagenusa aoxHbl ObITb YYTEHBI NPU NPEeABAPUTENTBHOM BbIYUCITEHUN
TEPMUYECKOro conpoTuBneHns R,

Ins muHepanoBaTHbIX U3OeNnUK, UMELWUX rPaaueHT MNOTHOCTU MO TONMWMHE, NPU NPeaBapUTENBHON OLEHKE
ahpekTa TONWUHBI NYTEM BbIYUCIEHUN 3HaYEHNA Ry UNn NpuMeHas AaHHble, NpUBEAEHHbIE B Tabnuue 1, cneagyeT yunThbl-
BaTb XapakTepUCTUKN OQHOPOAHOro marepuana, NnnoTHOCTb KOTOPOro paBHa MUHUMAalbHOW NNOTHOCTU HEOAHOPOAHOIO
MaTtepuana nagenus.

C.2.3 Metoanmkm namepeHus RO M) AN OLUEHKN achbdeKkTa TONLWMHDBI

[lpyBEeAEHHYIO METOANKY NPUMEHSIOT ANA onpeaeneHns TEPMUYECKOro ConpoTUBIIEHNA HEOOQHOPOAHLIX N34ENNN
METOAOM MHTEPNonsAunm npu nobon TonwuHe obpasua, bonelwen d_, a Takke rnpu NCNbITAaHUN U34enuv, 3Ha4YeHne napa-
meTpa addekTa TONWMHBI KOTOPbIX HEOBX0AMMO YUNTBIBATL NPU OnpeaeneHnm TEPMUYECKOro CONPOTUBNEHUS.

[Tpumep npuMmeHeHns MeTogmukm Npu NpoBeaeHnmn namepeHnin Ha npndope, oOCHaLWEeHHOM TENNOMEPOM U NpeaHas-
HaA4YeHHOM A1 UCNblTaHMA 0AHOro obpasua, NPUBEAEH HUXKE:

- BbIpe3aloT KOMMMEKT N3 Tpex obpasyoB S1, SZ2 un S3 paBHOM TOMWMHbBI, 3HAYEHUE KOTOPOW HE NPeBbILAaeT OgHOW
TPEeTbEN MaKCUManbHO AONYCTUMOW TONMWMHBbI 0bpasua npu ucnbliTaHMM HA MMetoLeMes npubope, Hanpumep, ot 30 go
50 MM (cM. pucyHok C.2);
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- KaxXabiv obpasel NcnbiTbiBAOT OTAENbHO;

- MPOBOANAT TPU UCNbITAHUA HA napax obpasuoB S1 + S2, S2 + S3um S3 + S1.

TonwmHa KaXxgon COBMECTHO UCIMbITbIBAEMOW Napbl 06pa3uoB AOIMKHA B ABa pa3a npeBbliwaTbh TONWWHY 04HOro
obpasua;

S S2

S
S2

S2
S

S
S2
S3

S2
S
S2

S

(Ll v

[TpnmeyaHune—B HWKHEM psaay NpeacTaBneHbl KOMMNNEKTbI U3 TPEX 06pasuLoB MMHEPANOBAaTHbLIX N3aenun,
NOABEPIHYTHIX CXAaTUIO.

PncyHok C.2 — PacnonoxeHune obpasyoB npu UCrbiTaHUN N3OENWA, N3rOTOBIEHHbIX U3 MaTeEpPUanos,
BMN3KUX K 0OAHOPOAHbIM

- MPOBOASAT TPU AONONTHUTENBbHbIX UCMbITAHUA COCTaABHbIX 06pPa3LOB, COCTOAWMX U3 Tpex obpa3uoB S1 + S2 + S3,
S2 + S3+ 51um S3 + 51+ S2. TonwmHa KaxXaoro coctaBHoro obpasua gomkHa B Tpu pasa npeBbIWaTth TOMNWUHY OAHOIo
obpa3sua;

- BbIMUCNAKT KO3 PUUNEHTBI ypaBHEHUSA NTMHENHOW PETPECCUN Ha OCHOBE AEBATU 3KCNEPUMEHTAIIbHO MONyYeH-
HbIX 3HAYEHUN.

[1pn npoBegeHUN N3MEPEHUn Ha NPpUbope € ropsven OXPaHHOM 30HOW, NpeagHa3Ha4YeHHOM A OAHOBPEMEHHOIO
NCMbITAaHNUS ABYX 00pa3uoB, NCNONb3YIOT ABA KOMMNMNEKTa U3 Tpex 0bpasuos.

MeToankm npeaBapuTenbHOro UCNbITAHUSA 06pa3LOB MUHEPANOBATHbLIX U3AENMUN, UMEoLLMX TPAJUEHT NMMOTHOCTU
no TonwmHe, npueeaeHsi B C.3.2.1.2.

C.3 MeTtoaukun, npnmeHsemble, ecnu 3ddeKkT TONWMHBbI 3HaYNTeneH
C.3.1 NpnmeHeHne TAONNYHBIX AAaHHbIX

Ecnn sdpdhekt TonuwmuHbl, BbIMUCIEHHBIN UMW ONpPeaeNneHHbIn SKCNePUMEHTANbHO MO METOAUKE, U3NOXEHHOW B
C.2.3, 3naumnteneH (1 — L > 0,02, ecnu B cTaHaapTe HA N3 enne He yKasaHo NHOE), TO Mo pe3ynbTaTtam NpeaBapuTenbHbIX
NCMbITAHUW crneayeTt onpeaenuTtb, SIBNSIOTCH NU AaHHble, NpuBeaeHHble B Tabnuuax 1—4, goctatodHbiMu, 4TobObI NO
pe3ynbTartamMm UCnbiTaHUA TONBKO OAHOr0 CrNos MmaTtepuana MOXHO BbINo onpeaenuTe NyTEM SKCTPanonmpoBaHns Ko ou-
LMEHT Tennonepeaayn obpasua npu ero NONHOW TOmNLWUHe.

[ PUMMEYaAaHWNE— B,u,pyrle CryHadaXxX MOryT ObITb NnpuMMeHeHbl OrNnnMcaHHblE HNXKE METOAWMNKN.

C.3.2 JKcnepnMeHTanbHbIe METOOVNKMN

JKCNepUMEHTAaNbHbIE METOANKN AOMYCKAIOT, YTO TONWMHA 0bpa3ua MOXET NPEBbLIWATL TOMNWMWHY, MAKCUMAaIbHYO
OONYCTUMYIO ANs metoLwerocs npndopa, s @eKT TONWMHBI 3HAYUTENEH, a NOrPELWHOCTb pedynbTarta Npu NPUMEHEHN
TabNN4HbIX AAaHHbIX TN NPOBEAEHUN BbliMCIEHUN NMpeBblwaeT 1 % HaMMEHbLLEro 0XXUaaemMoro 3Ha4eHUs TEPMUYECKOTo
conpoTuBneHnst obpasua.

JKCNEPUMEHTAlNbHbIE METOAUKN MOTYT BbiTb TAKXKe NPUMEHEHb!, ecnn 3 EKT TONWKUHBLI 3HAYUTENEH, HO MAaKCK-
ManbHas TOMWMHA N3OENUA HE NPEBLIWAET TONWKUHY 06pa3sua, MakCUMarnbHY 4ONYCTUMYIO MPU UCTIbITAHUN €0 HA UMELD-
wemcs npubope. B aTOM cnyvae IKCNepuMeHTarbHble METOAUMKU NPUMEHAIT ANS OonpeaeneHunst XapakTepucTuk
MmaTepuana obpasua m UCKNo4YeHUs NPoBeAEHUA NU3MEPEHUIN NPU KAXKAO0M 3HAYEHUW TONLWWHbI N3OENus.
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C.3.2.1 MeTtoankm ncnblTaHUS MUHEPANOBATHbLIX U3AENNA

Ecnun apdekT TonwuHbl NpeanonoXmTensbHO 3HAYUTENEH, TO MUHEPANoOBaTHbIE U3OENNA UMEIOT rPaanNeHT MIoT-
HOCTK NO ToNwmHe (MmetToauka npueegeHa B C.3.2.1.2). [Ins 0gHOPOAHLIX MaTEPUanoB MOXET BbiTb NCMONb30BaAHA METO-
anka, npyusegeHHas B C.3.2.1.1.

C.3.2.1.1 Metoankn ncnoltaHnsa oaHOPOAHbIX MUHEPANOBATHLIX 30NN
C.3.2.1.1.1 TpeaBaputenbHblie UCMbITAHUA ONSA onpedeneHns XapakTepucTtuk matepuana

[TpeaBapuTenbHblie UCTbITAHUA OAHOPOAHBIX MUHEPANOBaTHbIX U34eNnn NPOBOASAT, €CIU HEODBXO0ANMO OrPaAHUYUTD
YNCINO N3MEPEHNIN, NPOBOANMBIX OIS OnpeaeneHns XxapakTepucTukK matepuana, oT KOTOPbIX 3aBUCUT U3MEHEHNE TEXHU-
YECKMX rnokasarenen ngenua (Hanpumep, NIoTHOCTH). [1pn aToM AOMXKHO DbITh NPOaHaNn3npoBaHo ypasHeHne (B.10) nnu
(B.17) npunoxenus B, ana pagnaunoHHON COCTaBnsoWen TennonpoBogHocTh A, — dopmyna (B.5) npunoxenus B.

KosdppuumeHT TennonponyckaHust A, oNpeaensitoT Kak CyMMy Tpex COCTaBNAWMNX: napameTpa KOHAYKLNOHHON
COCTaBNANLWEN TENMONPOBOAHOCTU BO3ayXa A, KOHOYKUMOHHON COCTaBNAIOLWEN TENNMONPOBOAHOCTU MaTpUUbl N3aenuns
[(ABp/A1 +,/pps )B)|vnn ABp v paanalnoHHOW COCTaBNAOLWEN TENNONPOBOAHOCTY .. KOHAYKLUMOHHAsA 1 paanaunoHHas

COCTaBNsAOWME TENNONPOBOAHOCTU Martepunana 3aBmcsaT OT NNOTHOCTKU Mmartepuana obpasua (cm. B.2 npunoxenuns B).
Ecnun 3HaveHne napameTpa A U3BECTHO [Hanpumep, BblvuucrneHo no dgopmyne (B.11) npunoxenuns B ansa Bo3gyxal, To ans
ornpeaeneHns napameTpos B, AOMKHbI ObITb U3BECTHLI HE MEHEE ABYX 3HAYEHUW KOS PULMEHTA TENMNOMNPONYCKAHUA X,
Npw 04HOW NPON3BOSNIBHON CpeaHen TemnepaTtype obpasua n npu AByX pasnnyHbIX 3HAYEHUSIX MNOTHOCTMN.

[TpymeHatoT cnegyouyo METOANKY:

- M3genus paspesatoT Ha Takoe Yncno obpasuoB 0OAMHAKOBOW TONWMHbBI, YTOObI TONWMHA 0gHOro obpasua He npe-
BbllLlana TonwuHy obpasua, MakCuMarbHYKe QONYCTUMYIO NPU UCMbITAHUU €ro HA UMetoLWeMcH npubdope (HanpumMmep, na
nagenus TonwmHon 300 mm BbipesatoT Tpu obpasua tonwmHom 100 mm Kaxgbin);

- Ka)xabl obpasel UCnbITbIBAOT OTAENBbHO NPV €ro TOMWWHE U NITOTHOCTW;

- 0bOpasubl yKnagbiBaroT CTOMNKOW N MOCNEA0BAaTENBHO NOABEPratoT CXXaTUIO 40 TPEX UNN YEThIPEX 3HAYEHUN TONLLN-
Hbl, MAKCUMAalbHAaA N3 KOTOPbLIX paBHA ABYM TPETbUM NEPBOHAYANbHOW 0OWEN TONMWMHBLI CTOMKU, MUHUMAaIbHas — OQHOW
Tpetn (CMm. pucyHok C.2).

[TpoBOAAT UCNbITAHUA OAHOIO U TOrO XXe Martepuana rnpu pasnn4HbiX 3Ha4YEeHUSAX ero NOTHOCTK, onpeaenss 3Ha4e-
HUA Tepmudeckoro conpoTtmerneHns R no coopmyne (1) unum koaddpuumeHta tennonepenayum J no popmyne (2) unm (B.7)
NPUNOXeHns B.

MakcumanbHas gonyctmmas CTeneHb cXXatusi 06pasuoB gomkHa bbiTb NpUBeAEHA B CTaHAAPTE HA U3AENnNe KOH-
KPpeTHOIro BUAa;

- METO[0M HaVMeHbLUNX KBaApaToB ONpeaensiioT 3aBUCMMOCTb KO3 rumeHTa TENNONPONYCKaHUA A, OT XapaKTe-
PUCTVK MaTepuana, ncnonbays ypasHenus (1) n (B.10) nnwn (B.17) npunoxenus B, n Tepmnyeckoro conpotusnenmns R,
ncnone3ys ypasHeHne (B.8)mnm (B.2) npunoxenns B ans o6pasuoB ¢ 04eHb HU3KOW NNOTHOCTHIO M HEDOMBbLIOW TOMWMHOWN.,

B ypaBHeHun (B.8) npunoxerHunsa B ¢ — obwas nonycoepnyeckas nanydarenbHas cnocobHoOCTb paboumnx noBepx-
HOCTen NNUT Npubopa, 3. — napameTp ocnabneHus, p — NNoTHOCTb MaTepuana. [Napametpbl Fu h onpegenstoT, NCNosb-
3ysi ypaBHeHus (B.4). NapameTp E — nameHeHHbIN napameTp ocnabnexHus, onpeaeneHne KOToporo MoXeT bbiTb 3a4aHO0
ypaBHeHneM (B.6) npunoxeHuns B;

- BbIYMCIIAIT TEPMUYECKOE CONpPOTUBNeHue obpa3sua Tpebyemon ToNWmHbI, UCMoNb3ys YPpaBHEHUS MHTEPNONSALUUN
M napamMmeTpbl MaTepuana, onpeaerneHHble MeTO40M HAMMEHbLLUMX KBaJpaToB.

[TpnumMmeyaHne— YuntelBasi, YToO 3HAYMMOCTb NapamMmeTpa KOHAYKLUMOHHON COCTaBNAOWEN TENNONPOBOAHOC-
™M MaTepunana B mana, a usmeHeHus napamMmeTpa martepuana F He3Ha4YnTeNbHbl, TO UBMEHEHUE XapaKTEPUCTUK MaTeprana
Npu N3BECTHOM 3HA4YeHUU napameTpa A MOXET 3aBUCETb TONMbKO OT U3MEHEHUs napameTpa '« NCNbITbIBaTh B CXaTOM
COCTOSAAHUM cneayeTt Hebonbwoe Yncno ob6pasyoB, YTOOLI NONYHYUTb CPEAHMNE 3HAYEHUS NAPaAMETPOB, XapaKTepHblie Ans
NAaHHOro n3aenus.

C.3.2.1.1.2 Tekywwme ncnolitaHus

MicnbiTeiBaAOT OTAENBbHBLIE CINOWN N3QENNA NPU UX NCXOAHOW NNOTHOCTW. [10 pe3ynbTatam UcnbiTaHUW onpeaensatoT
3Ha4veHune napametpap’. o popmynam (1) mn (B.8) npunoxeHuns B BbIMUCNAOT TEPMUYECKOE CONPOTUBNEHNE 0Dpa3ua npu
ero NoJIHOW TONLWKWHE.

C.3.2.1.2 MeToanKn ncnblTaHMA MMHEPaNnoBaTHbIX N3N, UMEISLLNX TPaaneEHT NNOTHOCTU NO TONMWWUHE

s nensiTaHna MMHepanoBaTHbIX N34ENUU, UMEIBLLMNX TPAAVNEHT MIMOTHOCTU MO TONWMHE, MPUMEHSAIOT CNeayoLWy o
METOOAWNKY:

- MUHEepanoBaTHOE nagenue paspesatoT Ha 0bpa3Lubl 0OAMHAKOBOW TONLWMHBI. TonwmHa od6pas3yoB HE A0MKHa npe-
BblLLATb MakCUManbHYO AONYCTUMYIO TONWMHY obpa3sua npu UcnblTaHUM HaA UMELWLEMCH Npnbope n AomKHa ObITb HE
MEHEE OAHON TPETU STOW TONWKMHBLI (Hanpumep, nagenue tonwmHon 240 mm paspesarot Ha Tpu obpasua TonwmHomn 80 mm
KaXgbln).

PeKOMEHAYETCA pa3pes3aTb U3gernne Ha HEYETHOE YUCTIO CINOEB TakK, YToObI OAUH Crnon Bbln 065a3aTeNbHO Bbipe3aH
N3 UeHTpanbHOM YacTn nagenus. Hem bonblie TonwmHa crnos, BKNo4Yas MakCuMarnbHY0 A0NYCTUMYIO TONWMUHY OIS UMEIO-
Lwerocs npubopa, TeM MeHbLLE BEPOATHOCTb TOro, YTO 3P DEKT TONWUHBLI ABMAETCH 3HAYUMbIM A5 3TOrO CNos.
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Ecnn sdpdhekT TonwmHbl oXXnaaetcs 3HAYNMbIM UINTU N3BECTHO, YTO 3P deKT TONWMUHBLI 3HAYUTENEH, TO U3MEPEHUS
cneayeTt NPoBOAUTL Ha CNOSIX HEBONBLWOW TONWMHBIL. B 3TOM Cny4vae namepeHns npoBoasT Ha obpasuax, CoCTaBNEHHbIX U3
OBYX NN TPEX CINOEB;

- U3MEPSIOT MINTOTHOCTL Kaxaoro crnos. OTHOCAT NMNOTHOCTE KaXAO0ro Cnosi K KoopavHaTte, COOTBETCTBYIOLLEN €ro
LeHTPY. Havano koopanHaT COBMELL AT € UeHTPOM obpa3sua. MeTogom HaMMeHbLLMX KBaAPaToB ONpeaensaioT napameT-
pbl py U K, CM. ypaBHeHue (B.12) npunoxenunsn B.

Huxe rnpmneedeHbl rnpumMmepsbl nNpumeHeHnHd metoamkn NCrblTaHA MUMHEPaAltOBa THbLIX H3,El,8ﬂlﬂ1ﬁ, UMEK WX TpaaguneHT
MIMOTHOCTHU IO TOJILLWNHE.

lMpumep 1 — Ob6paszey monuwuHou 240 mm pa3pesarom Ha mpu cios1 monuwjuHou 80 MM u uamMepsirom ux
nnomuocmu: 11,70; 14,10 u 20,30 k2/m>. U3MepeHHbIe 3Ha4YeHUSI ITOMHOCMU OMHOCSIM K KoopAuHamam MuHyc 80,
0 u nnroc 80. Memodom fnuHeUHOU peapeccuu NpuMeHUMens6LHO K ypasHerHuro (B.12) npunoxeHust B nonydarom
gbipaxeHue p = 15,37 (1 + 0,0538 x), k2/m>, 20e x — koopOuHama, MM.

Buiqucnsarom nnomHOCMb Ha 08yX Npomue8oOrnoJIOXKHbLIX Tuye8bix 2paHsx obpa3ya, umMmerowux KOopouHa-
mbi Muryc d/2 u nnroc d/2. Ecnu nony4YeHHbIe 3Ha4YeHUst omJiuvdaromcesi om cpedHeu niiomHocmu obpa3sya MmeHee
yeM Ha 20 %, mo 3Ha4YeHue mepmMu4YecKo20 ConpomueasIeHuUs1, 8biducrieHHoe no ¢gpopmyne (B.14), omnuyaemcs
MeHee YeM Ha 1 76 om 3HayYeHuUs1 MepMu4YecKo20 COMpomues1eHusl, 8bI4UCIIEHHO20 o ¢hopmyne R = d/h,

Mpumep 2 — AOnsio6pa3uya, onucaHHo20 8 npednidywemM npumepe, npux = MmuHyc 120 mmp = 8,92 k2/m>, npu
x = nmoc 120 mm p = 21,82 k2/m3. YkazaHHbIe 3Ha4YeHUst omnudaromces Ha 42 % om cpedHell niomHocmu o6pa3suya,

noamomy pacyemb! MepMU4YeCcKo20 conpomusaneHus cinedyemnposodums rno ypasHeHuro (B.13) npunoxeHus B.

Namepsirom KoahpuyueHm mennonepedaydu c/105, UMW, e20 HaUMeHbWYH MIOMHOCMb, U 8bIYUCTIIIOM
e20 mepmudeckoe conpomusneHue R, 8 coomeemcmeuu ¢ C.2.2.2 ¢ yesnbio NpuHamMus rpeosapumesibHO20
peuweHust 0 3Ha4YuMmocmu aghghbekma mostuHbI 0ns cnoe8 obpaiya, noonexawux ucnbimaxuro. lNpodomxarom
ucnbimaHue 8 coomaemcmsauu ¢ C.3.2.1.2.1, ecnu agpgpekm mosniwjuHbl HeaHayumeneH, unu C.3.2.1.2.2, ecnu
agppekm monujuHbI 3Ha4YUMEsIeH.

C.3.2.1.2.1 Metoauka ncnbiTaHus, ecnu sdpPeKkT TONWUHbI HE3HAYUTETEH
Ecnu adppekT TONWMHBI HE3HAYUTENEH, TO UCMbITAHME NPOAOIIKAIOT Creaywmm obpasom:
- N3MEPSIIOT TEPMUYUECKOE CONPOTUBIIEHNE OQHOIO NN ABYX CINOEB, BblPe3aHHbIX U3 cpedHen Yactm obpasua;

- BbIMUCMIAOT KOHOYKLUMOHHYIO COCTaBMsAOLWY0 TENNONPOBOAHOCTU MaTepuana obpasua i, 3HaudeHne KOTopou
onpeaenseTcyd KOHAYKUMOHHBIM TEMMNONEPEHOCOM Yepes ras B nopax u marpuuy nagenus, B cootsetcteum ¢ C.2.2 npwm
NIOTHOCTU, PaBHOW cpeaHel NIoTHOCTU obpasua (B NpuBeaeHHbIX Bbllwe npumepax 15,37 kr/m3). Mo ypasHeHnuio (B.12)
NPUNOXeHust B BbIYMCNAIDT KOOPAMHATY X, NNOTHOCTL 0bpasLa B KOTOPOUW paBHa NNMOTHOCTU CPEAHEro Cros 31oro obpasua
(B NPVYBEAEHHbIX BbILLE NPUMepax NNoTHOCTb cpeaHero crnos pasHa 14,10 kr/m3 n, cnegoeaTensHo, X, = —23,6 MM). Bblunc-
NS0T KOOpAWHATLI X, U X, rpaHeun crnos TonwmHon 80 MM, UEHTP KOTOPOro HaxoAuTCH B TOYKE C KOOpAMHATOW X, (B NpYBe-
OEHHbIX BbllE NpUMepax X, = MUHyC 63,6 MM 1 x, = nnioc 16,4 mm). o dopmynam (B.13) n (B.3) — (B.5) BbiumcnsaioT
3HavYeHune napametpa ., KOTOPbIN XapakTepnayeT UCNbITyeMbIN 0bpaseL,;

- NPOBOASAT npeaBaputenbHble pacyeTbl No dopmynam (B.3) n (B.5) npunoxenuns B, ncnonb3ysa 3nHadenne f's,
BbIMUCIIAIOT TEPMUYECKOE COMNpoTUBIEHne obpasua no opmyne (B.13) npunoxenus B, npunnmasn x, = —dl2wv x, = +d/2.

[MTpnmeyanwune—Ecnu(kd/2)<0,2, To pacdeTbl NPOBOAAT, NCMNOMNb3YS YypaBHEHNE Ry, = (X1 — X5)/ Ay

B CTaHAapTax Haun3geliinyd KOHKPETHbIX BWAOB A0J1>KHO ObITb YKa3aHO, NnpejHa3HaveHa I OrinCaHHad eoellle METOAN-
Ka KaK 4lsd npegBapnteribHblX, TaK N 451A TeKYLWUX NCri bITAHUW TN TOMNBKO AIA TeKYLWMX NCMNbITAHUWN.

[MpegBapuTENbHbIE NCMBbITAHUS BKIMIOYAIOT B CEb6A:
- N3MEPEHNE TEPMUNYECKOTO CONPOTUBIMEHNSA BCEX CNOEB 0b6pasya;
- onpegeneHue KoOopaAnHaThl, COOTBETCTBYIOLWEN NMOTHOCTU CPEAHEro crosi (CM. BblLLE);

- onpegeneHne KOHAYKLUMOHHOW COCTaBNSAOLWEN TENNONPOBOAHOCTU MaTepuana i, 1 napametpap’. METOA0M Hau-
MEHbLUNX KBAAPAaTOB N0 N3MEPEHHBLIM 3HAYEHUSAM TEPMUYECKOro CONPOTUBIIEHNS CNOEB 0Dpa3La, BbIPaXXeHHOro ypaBHe-
Huewm (B.13) npnnoxerus B. [Nopsaok onpeaeneHns kKoopanHaTt COOTBETCTBYIOLWMX CNOEB NPUBEAEH BbILLE.

C.3.2.1.2.2 MeToagmnka vcnbiTaHUA, eCnn 3AOMEKT TONWMHBLI 3HAYUTENEH

Ecnv ahdhekT TONWKWHbI 3HaYUTENeH, TO MOXeT bbITb NPpMMEHeHa meToguka, npmeeaeHHasas B C.3.2.1.2.1, npn aTom
no opmyne (B.14) npunoxeHns B BLIMMCNAOT TEPMUYECKOE CONPOTUBNEHNE 0Bpa3La n ogHoro cnos obpasuya. 3HauveHns
Ry4 W Ry, BblumcnawT no coopmyne (B.8) npunoxernus B, nogctaBnsis B Hee 3Ha4€HUA NNOTHOCTU NOBEPXHOCTHLIX CINOEB
NMueBLIX rpaHen obpasua, KoopanHaTtbl KOTOPbLIX MUHYC df2 v nntoc d/2, nnn 3Ha4YeHUA NNOTHOCTU NOBEPXHOCTHLIX CINOEB
NUUEBBIX rPaHen Crosi, KoOopanHaThl KOTOPLIX X, U X,,. R, , — TepMnyecKkoe ConpoTueneHne obpasua nnv oTaenbHoro cros,
BbluncreHHoe no cpopmyne (B.13). [lpu BbluMCNeHNN TEPMUYECKUX CONPOTUBNEHUN Ry, U R, 3Ha4eHne napameTtpa F
MOXeT ObITb NpuHATO paBHbiM 0,50. Ha npegBapuTenbHOM 3Tane napameTp F MOXeT DbiTbh TakKe onpeageneH MeToaom
HanMeEHbLLUX KBAApPaTOB.

C.3.2.2 MeTtoaukm ncnbiTaHUA N3genmnimm n3 neHonnacrta u TeNNon3onsaunoOHHbIX NPOOKOBLIX MNUT
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C.3.2.2.1 Metoaukm ncnblitTaHnsa OQHOPOAHbLIX N3Qenun (Kpome nagenun n3 neHononucTnpona, N3roToBNeHHOro
MEeTOAOM POPMOBAHUA U3 TPaHYI, N TENNMOU3ONALUNOHHBIX MPOOKOBLIX NNINT)

Ecnn no pesynbtatam OUEHOK, BbIMNONMHEHHbLIX B COOTBETCTBUM ¢ C.2, ncnbiTaHna HEOBX0AMMO NMPOAOIIKUTb, TO
MOTYT ObITb MPUMEHEHBI ONMUCAHHbIE HUXE METOOANKM.

[1ns mHOrMX BUOQOB MaTepuanos, paccMaTpuBaeMblX B HACTOALWEM pa3saene, Hanpumep, Ans NeHononncTnpona,
M3roTOBIEHHOro METOAOM (POPMOBAHUA, TONLWMHA 0Opa3LOB MOXKET OblTb MEHEE TOMLWUHbI d_.

C.3.2.2.1.1 TlpeaBaputenbHble NCMbITAHUA

s npoBegeHns npegBapuTenbHbIX UCMNbITAHUN MPUMEHSAIOT CNeayioWwyo MeTOANKY:

- U3MEPSIOT TEPMUNYECKOE COMNPOTUBIEHNE CNOS U3LENNSA, TONMWMHA KOTOPOro paBHa MakCumManbHO 4ONMyCTUMOWN
TONWMHE obpasua Nnpu ncnblTaHMU HA UMetoLWemMest npubope;

- MOCTENEHHO YMEHbLAKT TOJWWHY CIos, oTpe3as oT Hero cnouv tonwmHon ot 10 ao 20 mm; N3aMepsAT TEPMUYEC-
KO€ CONPOTUBIIEHNE OCTABLLUErocsl Crios;

- MEeTOA40M HaMMEeHbLWWMX KBAApaToB onpeaelAatoT rnapamMeTpbl MatTepuaria no namepeHHblMm 3Ha4YeHUHAM TePpMUYEC-

KOIro CorpoTmBIieHuns.
TepMH‘-IECI{OE CornpoTueIrieHne Ré H3ﬂ,8ﬂHIT1 N3 NeHornJ1acta u TernJ1ion3O0JNTIAUMOHHDBIX ﬂpO6I{OBbIX MNTTAT BbIMUCTTAKAT MO

dhopmyne (B.15) npunoxenHunsn B.

[TapameTp Z = 1 ansga nnnTt n3 neHonnacra (KpoMe nnmT U3 NeHONOINCTUPONa, N3roTOBNEHHbIX METOAOM (POPMOBa-
HUA U3 TPaHyN)n TENNOU3ONAUMOHHBIX NPOBKoBLIX NNUT. [TapameTtpsbl B, A, Bu F(FctpeMmnTcak Hynto B 6ONbWNHCTBE CIy-
YyaeB) BbIMUCNAIT METOAOM HaUMMeHbWMX KBagpatoB. Ecnm nopbl martepwana 3anonHeHbl BO3AYyXOM, TO
A — (PUKCMPOBAaAHHBLIW NapamMmeTp, KOTOPbIW BbIYUCISAOT, cnonbays doopmyny (B.10) npunoxexHus B.

C.3.2.2.1.2 Tekywwme ncnblTaHus

[lna npoBegeHns TeKyWMX UCNbITAHUN N34ENNE paspes3aloT Ha CNnou, Kak ykazaHo B C.3.2.1.1, BIYUCIAIOT 3HAYEHWE
napameTpap’., 3aTem Ha OCHOBE MNONTYy4YEHHOIro 3Ha4YeHUs napamMmeTpap. n napamMmeTpos, OnpegeneHHbIX Npu npeaBapuTerb-
HbIX UCMbITAHUAX, BbIYUCNAIOT TEPMUYECKOE CONPOTUBINEHUE R U KOS PULNEHT Tennonepegaym J nsgenuvs.

C.3.2.2.2 Metoauka ucnbiTaHUA NNNT N3 NEHONONUCTUPONA U TENNON30NALUNOHHbBIX MPOOKOBbLIX NINT

MeTtoauka aHanorndHa nanoxeHHou B C.3.2.2.1, npn atom napameTp A aBnseTcs TennonpoBogHOCTLIO BO34yXa,
F— CTpeMUTCA K HyNO, Z — 3aBUCUT OT TONLWKMHBI 0bpa3ua n cpeaHero gnameTtpa BCry4YeHHbIX rPaHyn UNn 3epeH. IMIu-
pudeckoe cooTHoweHne Z = 0,75 — 0,25 tanh (d/3 d,), rae d, — cpegHun gnameTp BCMNy4YEHHbIX FIpaHyn Unm 3epeH, yaoB-
NeTBOPUTENbHO ONUCLIBAET 3aBUCUMOCTb £ 0T d,.

HeunaBecTHble napameTpbl B, B 1 d, onpedensitoT MeToA0M HaMMeHbLINX KBaapaToB Npu NpoBeaeHnn npeasapu-
TEIbHbIX UCMbITAHUN.

C.3.2.2.3 MeToguka ncnbitTaHusa n3gennm na 3KCTpyanpoBaHHOro neHonnacra ¢ ynnoTHEHHbIM HAPYXXHbIM CITOEM
NNUEBBLIX TPaHEN

Ecnu nagenuve, N3roToOBNeHHOE U3 3KCTPYANPOBAHHOIO NeHonnacra, UMeeT YNIOTHEHHbIN HAPYXHbIW CIOW, NNoT-
HOCTb KOTOPOro 3Ha4YNTENBbHO DONMbLIE NIOTHOCTU €0 CPeAHEN HacCTN, a NOBEPXHOCTU HAPYXXHOIO CIOsi MOKPbITbI MNEHKOW,
TO crneayeT ucneltate Matepuan cpegHen 4actm nsgenus n npoBecTu pacyeTtbl B cooTBeTcTBUN C C.2.2.2.

Ecnu no pesynbraram pacyeToB HEODXOAMMO NMPOAOITKUTE UCMLITAHUSA, TO MOXET BbiTb NPUMEHEHA crneayow,as
MEeTOaMNKA:

- onpegensoT TepMUYECKOe CONPoTUBNEHne Ry cpegHen HacTu n3genns, Kak ykasdaHo Bbilwe ANd 04HOPOAHbIX AYe-
NCTbIX N3Oenunun,

- OUEHMBaKT TEPMUNYECKOE CONPOTUBIIEHNE N3OENNSA KAK CYMMY TEPMUYECKMNX COMPOTUBIEHNUWN N CNOEB, HA KOTOPLIE
ObINO pa3pesaHo nsgenve, ymeHbleHHOoe Ha 3Ha4veHne npouseegeHns (n — 1)R5. Ecnn B npouecce paspesaHna nsgenus
Ha CNOW YacTb MaTepuana npeBpaLleHa B OrNUIku, To 3T0 yYUTBIBAKOT B COOTBETCTBUM € TpeboBaHusaMun 5.3.
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[MpnnoxeHnwe D
(cnpaBo4HoOe€)

UHcpopmaLusa, KoTopylo cnegyeT NpUBO4AUTL B CTaHAapTaxX Ha u3genusa KOHKpeTHbIX BUAOB

Mudopmauus, kKoTopyro cneayeT NpUBOAUTb B CTaHAApTax HaA U3AENUSA KOHKPETHbIX BUAOB, NpuBeaeHa B Tab-
nnue D.1.

Tadbnwua D.1

Paspen, nogpasgen, NMyHKT,

NOAMYHKT, NPUNOXKEHNE HACTOALLErO KpaTkas Heobxoammas nHdpopmauuns
cTaHpapTa
5.1 [ToarotoBka obpasua K UCMbITAHUIO B 3aBUCUMOCTU OT BUAA U3aenuvs
5.3 MeToanKN BblMMCINEHUA TEPMUYECKOIO CONPOTUBNEHNS CIOS, BbIPE3AHHOIO U3 0D-

pasua, oTnuyalomecs oT METOAUKN, ONMUCAHHOW B HACTOSILWLEM cTaHgapTe

5.3 BbiOop Mexay BblYMCIEHMEM NOMNHON0 TEPMUYECKOro CONPOTUBNEHUST 0Dpa3sLua Kak
Npon3BeJeHNA N3MEPEHHOIO TEPMUYECKOTO CONPOTUBMEHUS OQHOIO CIOSA HA YMCIIO
PaBHbIX CNOEB, COCTABNAIOWMX 0O6pa3sel, U BbIYMUCITIEHNEM €ro Kak CyMMbl U3MEPEH-
HbIX TEPMUYECKUX COMPOTUBINEHNIN BCEX CMOEB, COCTaBMNAOLWMNX 0bpasel

5.4.1 Boibop mexagy onpegeneHnem koadpduumeHTa TennonponyckaHns marepuana m
onpeaeneHnem TEPMUYECKOro ConpoTUBNEHUSA N3OeNUs, ecnn 3PP eKT TONWMUHLI
3Ha4YUTENEH

5.4.1 Mcnonb3oBanue tabnuy 1—4 ans onpeaenenns ko3sdduumneHTa Tennonponycka-
HUSA, ecnn 3PdEKT TONWMHLI 3HAYUTENEH

5.4.2 Beibop npoueaypbl MHTEPNONSALNK

5.4.3 Beibop npoueaypbl MHTEPNONSALNK

6 CoaepxaHue otveTa 06 ncnbiTaHUAX

C.1 [TapameTpbl Matepunana, KotTopble OITKHbI ObITb YCTAHOBIEHbI UITU N3MEPEHLI NPU

npeaBapuTeribHbIX MU TEKYLWNX UCTIbITAHUAX
C.2.2un C.3.1 3HaummMmocTb adpdekra Tonwmubl npn 1 — L > 0,02, ecnn nHoe He OroBOPEHO B CTAH-

JapTe Ha nsgenuve

C.3.2.1.1.1 MakcnmanbHO gonyctnmas CTeNeHb CXXaTus NPV UCMbITAHUN MUHEPANOBaTHbLIX W3-
aernnn

C.3.2.1.2.1 [TpumeHeHne metogmku, onncaHHon B C.3.2.1.2.1 npunoxeHus C, npun npeaBapu-
TENBHOM U TEKYLLEM UCMbITAHUN OQHOBPEMEHHO UIN TONBKO NPV TEKYLLEM UCTbITa-
HUW
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Mpunoxenve OA
(cnpaBoO4HOe)

MopgenupoBaHue adprekTa TONWUHDI

B HacTosAWeM NPUIoXXeHnm NnpuBeaeHo onncaHmne npouecca TennonepeHoca Yepes 0aHoOpoaHble TENNOUIONSALNOH-
Hble MaTepunanbl HU3KOW NMOTHOCTU KaK OCHOBbI 4N NONMyYeHUs ypaBHEHUN MHTEPNONALNN, MPUMEHSAEMBIX MPU NPOTrHO-
3NpoOBaHNN 3pdekTa TONWKUHbI NYTEM NHTEPMNONIMPOBaHUA.

[‘padhmk 3aBucnmocTn R(d) TEpMMUYECKOIO conpoTuBNeHns obpasua R OT ero TonwuHel d Anst BCeX 0AHOPOAHbIX
TENNOU30NALUMOHHBIX MaTepnanoB npeacTaBned Ha pucyHke [1A.1. Tepmudeckoe conpoTuBneHns obpasua R, npu T1o1-
LLIMHE, PABHOW HYMIO, NOJTY4YEHHOE 3KCTPanoNMpoOBaHUEM NPAMOTNTIMHENHOIO y4acTKa rpauka (HenpepbiBHAA NONYXNp-
Hasa NpsMasi TIMHKUSA ), 3aBUCUT OT CBOUCTB MaTepuana n ycrnoBum UCrbiTaHUA, HanpuMep oT nany4vaTtesisHon cnocobHOCTH
pabo4vnx NOBEPXHOCTEN NIMUT NPUOOPA, KOHTAKTUPYICLLMX C NIMLUEBBLIMU rPaHAMK 0Dpa3ua B NPoLUECCEe UCNbITAHUS.

Yo HaKnoHa NPSIMONMHENHOIO yYacTKa rpaduka 3aBUCUMOCTU TEP MUYECKOTO CONPOTUBNEHNA 0Bpa3sLa maTepu-
arna ot ero TonwuHbl R(d) ABnaeTcAa NCTUHHOW TEXHUYECKOW XapakTepucTmkon matepuwana. [lpn d> d_oTHoweHune npupa-
WEHNS TONWMHLI obpasya Ad K COOTBETCTBYIOWEMY MPUPALLEHNIO €ro Tepmudeckoro conpotmeneHnsa AR (Ad / AR)
Ha3bIBAKOT KOIPPULUNEHTOM TENNONPONYCKAHNA MaTtepuana.

Ha npnbopax ¢ ropsiyen oXpaHHOW 30HOW unu npubopax, OCHaWEHHbIX TENNMOMEPOM, USMEPSIOT TEPMUYECKOE
conpoTuBneHne obpasua R. Ecnu tonwumHa obpasua d nuamepeHa, To MOXeT ObiTb BbIMMCINEHO 3HaveHne koadhdpuumneHTa
Tennonepegayn J no dpopmyne J = d /R. KoathbdumumeHT Tennonepeaavm MoxeT bbiTb NPEACTABNEH KaK N3MEPEHHAs,
SKBUBaNeHTHas nnu ahdekTnBHasa TennonpoBogHoCcTb obpasaua. Ins Tennon3onsaunoHHbIX MaTepPUanoB HU3KOW NNOT-
HOCTU KO DUUMEHT Tennonepegaym J 3aBuCcnUT oT KoapdunymeHTa ocnabneHmns pagnaunoHHOro Tennoneperoca, Tern-
NOoNpPoOBOAHOCTU rasa B rnopax, TENNonpoBOAHOCTU MaTpuubl Marepuana u BO3a4yXornpoHMUaemMoCcTn marepuana, or
YCINOBUN UCTbITAHUWA U XapaKTEPUCTUK 0Bpa3La: TONWWHbI, CpeaHen TeMNepaTypbl, Pa3HOCTU TEMMEPATYP NULEBLIX rpa-
HeW obpa3sua B NPoUecce NCMbITaHUA U N3ny4vaTernbHOM CNOCOBHOCTU pabo4vmnx NOBEPXHOCTEN NNNUT NPUBOPA, KOHTAKTU-
PYIOWMNX C NULEBBIMU rPaHsIMK 0bpasua npu ncneiTaHnn, Ecnuv tonwmHa obpasua 4ocTaTouHO BENMUKA, TO KOIPDULNEHT
Tennonepeaavn He 3aBUCUT OT TOMLWMHBI 06pa3sua n nany4aternbHON CnocobHOCTU Pabounx NOBEPXHOCTEN NNNUT NPUDBO-
pPa, KOHTAKTUPYIOLWMX C NMULEBBLIMU NPaHAMK obpa3sua B NPoUECCe UCMbITAHUSA, T. €. ABMAETCH CBOUCTBOM MaTepuana,
Ha3blBAEMbIM KOS PMUMEHTOM TENNMOMNPONyCKaHUA matepuana.

[TpnmedaHwe—Ecnn pasnuyHble martepuansl UMET OOAMHAKOBbIE KOIDMPUUMEHT TENMOMPONYyCKaHUA,
KoadhduuneHT ocnabneHnsa pagnaymoHHOro Tennoneperoca, TennonpoBoAHOCTb rasa B nopax v TennonpoBOAHOCTb
MaTpULbl, TO 3HAYEHWE TONWMHbI d_, NPV KOTOPOM HAYUHAETCH MPAMOTTMHENHbIN yH4aCTOK rpadovka 3aBMCMMOCTN TEPMU-
YECKOro ConpoTUBIEHUs obpasua matepuana ot ero TonwuHel R(d), Anst neHoNNacToB AOIMKHO ObITh Bonble, Yem Ans
MUHEPANOBaTHbIX N34eNnn, BCneacTBMe pasnuYyHoro mexaHnama ocnabnenms pagnaumoHHOro TennonepeHoca yepes
aTn marepwuansl. [103TOMyY ANd NEHONNAacToB Yale, YeM ANns MUHEPAanoBaTHbLIX U34eNnun, 3Ha4YeHe TONWMUHbI d_MOXeT
ObITb BonbLUE hakTHecKoW ToNWKHbI 0bpasua.

Tepmuyeckoe conpoTuBneHne R n KospOUUNEHT TENNONPONyCcKkaHnsa A, NNOCKOro obpasua marepuana HU3KOW
NTOTHOCTU MOTYT ObITb ONUCAaHbI CNEAYIOLNMN YPABHEHUAMMWN:

R=R,+d, (OA.1)

hy =Dy * 0, (0A.2)

rae R'y — Tepmuyeckoe cornpoTtuBrieHne obpasua npu TonwuHe, paBHOW HYMO (MOXET He 3aBUCETb OT TOSLWMHbI
obpasua d), m? - K/BT;
d — TonwmHa obpasua, Mm;
Ay — KOS PULMEHT TennonponyckaHusa marepuana, Br/(m - K);
Mg — KOHOYKUMOHHas cocTaBnsiowas TennonpoBogHOCTU MaTepuana, 3HadeHne KOTOpOW onpeaensiercs COB-
MECTHbIM KOHAYKUMOHHbLIM TEMNNONEPEHOCOM YEPE3 ras B nopax n matpuuy matepuana, Br/(m - K);
A, — pagmaumnoHHas cocTaBnsiowan TennonposogHoCcTn matepuana, B1/(m - K).
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R(d)

d

Pucynok JA.1 — [paurk 3aBUCUMOCTU TEPMUHECKOTO CONPOTUBIIEHNS 0Dpa3sua OT TONWMHBLI

TonwuHa d_ cooTBETCTBYET HaYany NPSAMOIIMHENHOTO y4acTKa rpapuka 3aBUCUMMOCTU TEPMUYECKOTO COMPOTUBIIE-
HUA obpasua oT ero TonwmHel R(d). YMEeHbLWEHNE N3ny4varernbHOU CrnocobHOCTU pabounx NOBEPXHOCTEW NNNUT nNpubopa,
KOHTaKTUPYIOLWMX C NULEBLIMU FPaHAMM 00pa3ya B NPOLUECcce UCTbITaHUSA, CABUIaeT NPAMOIIMHENHbBIN yYaCTOK rpadomka
BBEPX (CM. HENPEPLIBHYIO MONYXXUPHYIO NPAMYIO NMTMHUIO Ha pucyHke JA.1).

Ecnnd<d_, TooTHOWeEHWE NnpupaLLeHns ToNwmHbl obpasua Ad K COOTBETCTBYIOLLEMY NPUPALLEHUIO NU3MEPEHHOTO
TEPMUYECKOIO CONPOTUBNEHUA AR HE ABNAETCH NOCTOAHHOW BENNYUHOW. KO3MMUUMEHT TENMONPONYyCKaHUA maTtepuana
AsHE MOXET BblTb MUBMEPEH, a KOIPPULMEHT Tennonepeaayn JHe ABNAETCA UICTUHHBIM CBOUCTBOM MaTepuana, T. K. 3aBu-
CUT OT YCINOBWUN UCTIbITAHWUA.

Ecnn d > d_, TO oTHoWweHne Ad /AR — BenuyuHa noctosiHHas. KospPuumMeHT TeNNonponyckaHus i, ABNsIETCS
MCTUHHBIM CBOWCTBOM MaTepuana, He 3aBUCALWMUM OT YCNOBUM UCTbITAHUA, U MOXET BbliTb namepeH. PagnaunoHnas
COCTaBNAoLWAsA TENNONPOBOAHOCTU A, U KOHAYKLUMOHHAA COCTaBNAIOLWLANA TENNONPOBOAHOCTU )., Marepuana MoryT ObiTb
onpeaeneHbl Kak CBOMCTBa Matepuana, npuatom i, = A, + A

MamepeHHOe 3HavYeHne KoaddPuumeHTa Tennonepepadm J = d/R ele He siBNseTCH HE3AaBUCUMbIM OT TONWMHbI o
(CM. NYHKTUPHbIE NHUK Ha pucyHKke OA.1).

[TpumeyaHune— YpaBHEHUS MHTEPNONALMK, ONMUCbIBaOLWME NPOLIECC TENMOoNepeHoca Yepes TeENNON30nsLmn-
OHHble MaTepuanbl HU3KOW NIOTHOCTU, NPUBEAEHBLI B MPUIMOXEHUN B.
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ConocTtaBrneHne CTPYKTYPbl HACTOSILLEro cTaHAapTa co CTPYKTYPOW NPUMEHEeHHOro

Tadbnwua 1b.1

eBpoOnenucKoro ctaHgapra

CTpyKTypa HacTosiLero craHgapra

CTpykTypa eBponenckoro ctangaprta EH 12939:2000

5.1 5.1
5.1.1 5.2
5.1.2
5.1.3
5.1.4

5.2 5.3
5.2.1 5.3.1
5.2.2 5.3.2
5.2.3 5.3.3

5.3 5.4

5.4 5.5
5.4.1 5.5.1
5.4.2 5.5.2
5.4.3 5.5.3

A1 A4

A.2 A.5
A.2.1 A.5.1
A.2.2 A.5.2
(B.2) (B.5)
(B.3) (B.2)
(B.4) (B.3)
(B.5) (B.4)

25



[OCT P 54467—2011

Mpunoxenve OB
(cnpaBo4HoOe€)

TeKkCcT ayTeHTUYHOrO NnepeBoa CTPYKTYPHbLIX 3NeMEeHTOB eBPONenucKoro cTaHaapTa,
He BKMIOYEHHbLIW B TEKCT HAacTosALLero craHaapTra

B.1 TvunycTtponcrtBa

EcnunHeT 0cobbiX yKaszaHun, TO AONYCKakoT, YTO TPeboBaHMS, NpeabsBrisieMble K Npubopy, OCHALWEHHOMY NPUBOpPOM
C ropsiven OXPaHHOW 30HOWN, NPUMEHUMBbI TAKXKe K NPpUbopy, OCHaALWEHHOMY U3MEPUTENEM TENNTOBOIO NOTOKA (TENITOMEPOM).

B.2 Npudop crops4vyen oXpaHHOW 30HOW

B.2.1 TpeboBaHuA, npeabABNAeMbIe KMPNOOPY Cropaven OXpaHHON 30HOWN; MPOBEPKA IKCNNyaTauMOHHbIX
XapaKTepUCTUK

TpeboBaHusa K npubopy ¢ ropsiHen oXpaHHOW 30HOW NpuBeAeHb! B npunoxeHun B EH 12667.

CornacHo EH 1946-2:1999 npoektupoBaHmne ncnoiTatenbHOro 0b6opyaoBaHUs U aHanusa norpewHocTen cnegyer
nposognTb B cooTBeTCcTBUN C 2.1, 2.21 2.3 NCO 8302:1991. lNpoBepKy aKkcnnyaTauynoHHbIX XapaKkTePUCTUK 0D0pYyAOBaHUS
npoBoaAT B cooTBeTcTBUM ¢ 4.5 EH 1946-2:1999.

B.3 UamepuTtenb TennoBoro noTokKa

B.3.1 TpeboBaHua Knpnbopy, OCHalWlEeHHOMY U3MepUTeNneM TeNNMOBOro NOTOKa; KanmopoBaHue M NnpoBepkKa
3KCNMyaTauMOHHbIX XapaKTepPnUCTUK

TpeboBaHUsA K U3aMepuTento TENMOBOro NOToKa npueeaeHs! B npunoxenummn C EH 12667. CornacHo EH 1946-3:1999
NpoeKTUpoOBaHme ob6opyaoBaHMA U aHanus3 NOrpeLllHoOCTEN crnegyeT OCYLWECTBNATL B COOTBETCTBUN € 2.1, 2.2 n 2.3

MCO 8301. Kannbpoeky npoBoasT B cootBeTcTBUM € 4.5 EH 1946-3:1999, npoBepky 3kcnnyaTaumOHHbIX XapaKTepuc-
TMK — B cooTBeTcTBUM € 4.6 EH 1946-3:1999.
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bubnuorpadpua

[1] NCO 8302:1991 Tennonzonsauma — OnpeageneHne TeEPMUHECKOro ConpoTUBITEHUSA U CBA3AHHbBIX C HUM TENNO-
dun3nvecknx nokasartenem npu crauuoHapHoOM TennoBom pexume — [1pnbop ¢ ropsyen
OXpPaHHOW 30HOWU
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