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Mpepgncnosue

1 NOArOTOBJ/IEH O6LWwecTBOM C OrpaHNYeHHOM OTBETCTBEHHOCTbIO «/IHHOBauuun 6yayLiero» CoOBMecT-
HO C ABTOHOMHOl HEKOMMEPYECKOl opraHm3auneli «LleHTp HOpMMPOBaHUs, CTaHAapTU3aunn 1 Krnaccuduka-
LM KOMMNO3UTOB» Npu yyactTum O6befUnHeHNs opuandeckux nuy, «Cor3 nponsBoguTeneii KOMNo3uToB» Ha
OCHOBe COBCTBEHHOIO MepeBoa Ha PYCCKUA A3bIK aHI0A3bIYHOW BEPCUM CTaHAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHunuyeckum koMmmTeToM Mo ctaHgaptusaumum TK 497 «KOMMO3UTbI, KOHCTPYKUUK U U3ae-
NN N3 HUX»

3 YTBEPX/JEH U BBEAEH B AENCTBWE Mpukazom defepasibHOr0 areHTCTBa No TEXHUYECKOMY pe-
ryiMpoBaHunio 1 metTposiormm ot 21 HosA6psa 2017 r. N 1790-cT

4 Hactoswumii cTaHgapT ABNSeTCS MOAMAULMPOBaHHBLIM MO OTHOLWEHMO K cTaHgapTy ACTM L 1819—
15 «CTaHAapTHbIi MeToj, UCNbITaHNA AN onpefesieHns KOMbLEBOW MPOYHOCTU Ha pacTsxeHwe TpyOHbIX
ncnblTaTeNlbHbIX 06pa3L0B M3 KOMMO3UTHBIX MaTepuasioB C MaTpuueli U3 BbICOKOKAYeCTBEHHON KepamMuku,
apMMpoBaHHbIX HeMNpepbIBHbIM BOJSIOKHOM, MPWY TeMnepaType OKpyxarolleli cpefbl C UCNONb30BaHWEM 3/1a-
CTOMepHOl BcTaBkM» (ASTM C 1819— 15 «Standard Test Method for Hoop Tensile Strength of Continuous
Fiber-Reinforced Advanced Ceramic Composite Tubular Test Specimens at Ambient Temperature Using
Elastomeric Inserts». MOD) nyTemMm M3MeEHEHUS ero CTPYKTYpbl A1 NpuBeAEeHNs B COOTBETCTBUM C npasBua-
MW, ycTaHoB/eHHbIMU B TOCT 1.5— 2001 (nogpasgensl 4.2 n4.3). nyTeM U3MEHEHUs coAepXXaHNsa OTAeTbHbIX
CTPYKTYPHbIX 3/1EMEHTOB, KOTOpbIe BblAeNeHbl BEPTUKa/IbHOW IMHMENR, pacnosioeHHOW Ha MonsxX HanpoTuB
COOTBETCTBYIOLLEro TekcTa. OpUrMHasbHbI TEKCT 3TUX CTPYKTYPHbIX 3/1IEMEHTOB NPUMEHEHHOro cTtaHjapTa
ACTM 1 06BACHEHNS NPUYNH BHECEHUS TEXHUYECKMUX OTKNOHEHWI NpyBefeHbl B AOMOMHUTENILHOM NPUIoXe-
Hun JA.

JononHnTenbHble CCbIIKW, BKIKOYEHHbIE B TEKCT cTaHAapTa A/19 yyeTa NoTpebHOoCcTell HaunoHanbHOM
3KOHOMUKWN Poccuiickon ®epepaunn n/mnm ocobeHHOCTEN POCCUMCKOW HauMOHa/IbHOW CTaHAapTu3auuun, Bbl-
AeneHbl NOMYXNPHbIM KYPCUBOM.

Mpn 3TOM NOTPE6GHOCTU HauMOHaNNbHOW 3KOHOMUKM Poccuiickoin degepaunm n/mnm ocobeHHoCTn poc-
CUICKOIM HauMOHaNIbHOM cTaHdapTu3aumn yyTeHbl B fOMNOAHUTEIbHOM MNYHKTe 5.2. KOTOPbIA BblgeneH nyTem
3aK/Il0YEeHNS ero B pamku 13 TOHKUX JIMHWIA, a MHhopMauusa ¢ 06 bACHEHVEM NPUYMH BK/IKOYEHMS 3TOrO NoJIo-
XEHUs NnpuBefeHa B YKazaHHOM MyHKTe B BuAe NpuMevaHus.

Mpu aTOM B Hero He BK/tOYeHbl pa3gensl 3. 5. 8. 13, nogpasgenst 6.2—6.4, 9.1. 9.4 10.1, 11.3—11.5,
NPUIOXEHNA NMPUMeHeHHOro ctaHgapTa ACTM. KoTopble Hellesieco06pa3Ho NPUMEHSTbL B POCCUIACKON HaLmo-
Ha/IbHOW CTaHgapTM3aLMn B CBA3U C TEM. UTO AaHHble pa3fensl, nogpasaesibl U MPUNOXEHUS HOCAT CnpaBoY-
HbI XapakTep.

YKa3aHHble pasfenbl, nogpasfesibl U NPUIOKEHUS, HE BK/IHOYEHHblE B OCHOBHYIO YaCTb HacTOSLWEro
cTaHpapTa, NnpuBeAeHbl B 4ONOSTHUTETbHOM NpunoxeHun A6.

Wckntouenbl cebinkn Ha ACTM L, 1145. ACTM L, 1239. ACTM [ 3878. ACTM E 4. ACTM E 6, ACTM E 83,
ACTM E 177, ACTM E 337. ACTM E 380. ACTM E 691, ACTM E 1012. ACTM IEEE / ACTM CW 10 BmecTe C
NONOXEHUSIMU, B KOTOPbIX OHU NPUBEAEHbI.

N3MeHeHHble oTAeNbHble (hpasbl BblAeNneHbl B TEKCTE KYPCUBOM.

BHeceHue ykazaHHbIX TEXHUYECKMX OTK/IOHEHWUI HanpaB/ieHO Ha y4YeT 0CO6eHHOCTel acnekTa cTaHgap-
Tn3aumn. xapaktepHbix Ans Poccuiickonn ®epepauunu.

ConocTaBneHne CTPYKTYpbl HACTOALEro cTaHAapTa CO CTPYKTYPOW MPMMEHEHHOrO B HEM cTaHpapTa
ACTM npuBefeHO B AOMOJ/IHUTENILHOM npunioxeHnu B

5 BBE/JEH BINEPBbIE
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MpaBnna NpUMeHeHUs1 HaCTOALLEro cTaH4apTa yCTaHOBJ/IeHbl B CTaTbe 26 PeflepasibHOro 3akoHa
oT 29 uoHA 2015 r. Ne 162-#3 «O cTaHgapTusauum B Poccuiickon depepauymn». NHcdopmaumns ob ums-
MEHEHMAX K HaCT OALLLeMYy CTaHaapTy Ny6/MKyeTCs B eXXerogHom (Mo COCTOAHUIO Ha 1 AHBapsa TeKyLero
roga) MHOOPMaLNOHHOM yKasaTene «HaunmoHanbHble CTaH4apThi», a ouunanbHbili TEKCT U3MeHeHUIA
M NOMNPaBOK — B eXeMeCAYHOM WH(OPMaLMOHHOM yKa3aTesie «HaunoHanbHble cTaHgapThi». B cnydvae
nepecmMoTpa (3aMeHbl) NN OTMeHbl HACTOALLEro cTaH4apTa CoOoOTBeTCTBYOLee yBeoM/eHne byaeT
ony6/MKoBaHO B G/vKailleM BbINYCKE €XeMeCAYHOro MHOPMAaLMOHHOI0o ykasaTensa «HauuoHanbHble
cTaHgapThi». CooTBeTCTBYOLWAas nHdopMmaums, yBeAoM/eHe U TeKCThl pasMeLlaloTCca Takxke B UH-
dopmMaLMoHHOl cucTeme 06LLero nNosib3oBaHNs — Ha ouLumanbHOM canTe PefepasibHOro areHTCcTBa Mno
TexXHUYECKOMY PerysimpoBaHnio U1 MeTposiornm B ceTun MIHTepHeT (mvw.gost.ru)

© CraHgapTuHdopm. 2017

HacTosimnii cTaHAapT He MOXeT GbITb MOIHOCTLIO UN HYAaCTUYHO BOCMPOV3BeAeH, TMPaXUPOBaH U pac-
npocTpaHeH B KayecTBe ouLManbHOro nsgaHus 6e3 paspelwleHus denepasibHOro areHTCTBa no TEXHUYECKO-
My perynMpoBaHuio 1 MeTposiornm
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CO CTPYKTYPO NMPUMEHEHHOTO B HEM CTAHAAPTA AC TM oo 25



rOCT P 57971— 2017

HAUWOHANBbHDB A CTAHAOAPT POCCUMNCKOW PEOLJEPALNMN

KOMTMO3NTbl KEPAMNYECKWNE

OnpepeneHune npegesa NPOYHOCTU MPU KOJSIbLEBOM pPacTsXeHUn
npy HOpMasibHOM TemnepaType Ha UMAUHAPUYECKNX o6pasuax
C UCNONIb30BaHNEM 3/1aCTOMEPHbIX BCTABOK

Ceramic composites. Determination of tensile strength at the hoop tension at normal
temperature on cylindrical samples with elastomeric inserts

fata eBegeHns — 2018—06—01

1 O6nacTb NpUMEHEHUSA

HacTosiwmit cTaHaapT pacnpocTpaHsAeTCa Ha KepaMmyeckne KOMMOo3nTbl U yCTaHaB/IMBaeT MeTo  onpe-
AeneHunsi NPOYHOCTY NPU KOSTbLEBOM PACTSHXXEHWUUN NMPY HOPMasTbHON TemMnepaType Ha LUAnHAprYeckmx o6pas-
Ljax ¢ NCnosib30BaHVNEM 3/1TACTOMEPHOI BCTaBKM.

Mpumeuyanne — Cwm. JA.1 (npunoxenune JA).

2 HopmaTunBHbIE CCbIIKU

B HacTosilwem cTaHAapTe MCMNoib30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha crefytowme cTaHgapTbl:
FOCT 6507 MnkpomeTpbl. TeXHUYECKUE YyCNOBUA
FOCT 14359—69 MnacTMaccbl. MeT oAbl MEXaHUYECKUX UCMbITaHni. O6wune TpeboBaHUA

FOCT 21616 TBH30pe3ucTOpbl. O6LiMe TexHNn4Yeckne yciosus

NMpumeyaHue — T[lpn NONb30BaHUN HACTOSALMM CTAHAAPTOM Liesiecoo6pa3Ho NpoBepuTh feiicTBME CCbloy-
HbIX CTAHAAPTOB B MH(OPMALMOHHOI CMCTEME 06LLEr0 NOMb30BaHUsi — Ha oduLManbHOM caiite deflepasnbHOro areHT-
CTBa MO TEXHUYECKOMY PEeryvpoBaHuio U MeTPONOorin B ceTu IHTEPHET WK MO eXerofHoMy UHDOPMaLMOHHOMY yKasa-
TEN «HaunoHanbHble CTaHAAPTbI», KOTOPbIA ONy6IMKOBaH MO COCTOSHUIO Ha 1 siHBaps TeKyLlero roga, U no Bbinyckam
eXeMeCA4YHOro MHOPMaLMOHHOIO ykasaTens «HauuoHanbHble cTaHAapTbl» 3a TeKyLWWii rof. ECiv 3aMeHeH CCbI/TOYHbII
CTaHAapT, Ha KOTOPbIA faHa HefaTUpOBaHHAs CCblfKa, TO PEKOMEHAYETCS MCMNONb30BaTh AEWCTBYIOLYIO BEPCUID 3TOTO
cTaHfapTa C y4eTOM BCEX BHECEHHbIX B flaHHYI0 BEpCUi0 N3MEHEHWA. ECnu 3aMeHEeH CCbINTIOYHBIV CTaHAAPT, Ha KOTOPbIA
[laHa faTupoBaHHasa CCblfika, TO PEKOMEHAYETCA WCNOMb30BaTh BEPCUIO 3TOTO CTaHAapTa C yKasaHHbIM Bbille r040M
yTBEepXAeHNUa (NpUHATKA). Ecnm nocne yTBEPX/AEHUA HACTOALLEro cTaHAapTa B CCbI/IOYHbIN CTaHAaPT, Ha KOTopblii AaHa
faTMpoBaHHas CCblsika, BHECEHO U3MEHEHMWe, 3aTparuBarwLLee NosIoKeHUe, Ha KOTOPOe AaHa CChiKa, TO 3TO NOMOXeHne
pekoMeHayeTCst NPUMEHATb 6e3 yyeTa JaHHOTO U3MEHeHNs. ECn CCbINOYHbIA cTaHAapT OTMeHeH 6e3 3aMeHbl, TO Nono-
XEHWEe. B KOTOPOM JlaHa CCbl/IKa Ha HEero, PEKOMEHAYETCSl NPUMEHSATb B YACTW, He 3aTparvBatoLLeii 3Ty CCbIKy.

3 CyuwHocCcTb MeToda

CyLlHOCTb MeToAa 3aK/iouaeTcsl B KPaTKOBPEMEHHOM PACTSKEHUM LMIMHAPUYECKMX 06pasLoB C afa-
CTOMEPHOW BCTaBKOWA.

MpumevaHne — Cwm. OA.2 (npunoxenue JA).

M3paHue oduymansHoe
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4 O6opypoBaHue

4.1 NcnblTaHWs NPOBOAST Ha UCMbITaTeNbHOM MallnHe, o6ecneymBatoLLel HarpyeHune a/1aCTOMepPHO
BCTaBKM C 3aaHHOM NMOCTOSAHHOM CKOPOCTbIO NepeMeLleHs akTUBHOMO 3axBara U n3MepeHue Harpysku ¢ no-
rPeWHOCTbIO He 6onee 1 % OT n3mMepsieMoli Be/IMUYUHBI.

4.2 VicnbiTaTeslbHasi MallnHa A0J/1XKHA ObIiTb CHabXeHa ABYMS HarpyXarowmmMmn CTEPXHAMU.

421 HarpyxatoLime CTepXXHU MOryT ObITb U3rOTOB/MEHbI N3 NHO6Or0 Marepuana ¢ AOCTaTovYHbIM npeje-
JIOM MPOYHOCTM NPU CXKaTuUK AN1A NpefoTBpaLleHns TEKy4eCcT HaXXMMHOTO CTEPXHS U AOCTAaTOYHOM XeCTKo-
CTblO A48 NpefoTBpalleHns nlrnoba.

4.2.2.2 3a30p MexAay HarpyxaroLlmm CTepXHEM W CTeHKOolM ob6pasua ¢, MM. AO/DKEH COOTBETCTBOBaTb
yCnoBuo

[0.04;
0,04 £c*(rj -T@)5Tax{ 0, 1)
' ° [0.05 (2/7) !
roe rf — BHYTpeHHWIA paguyc obpasua, Mm:
b — pagmnyc HarpyxaroLero CTepXxHs, MM.

4.2.2.3 OTK/IOHEHMEe OT KOHLEHTPUUYHOCTU Harpyxarollero CTepXHsS AO/DKHO COCTaB/ATb He 6osee
0,005 mm.

OTK/IOHEHME OT NJIOCKOCTHOCTU TOPLLEBbIX MOBEPXHOCTEN HarpyxaroLwero CTEPXHSA 4O/HKHO COCTaB/ATb
He 6onee 0,005 mm.

MepneHaMKYyNsapHOCTb TOpua HaXUMHOrO CTEepPXHS A0JKHA 6bITb He 60siee 0.005 mMM. OTK/IOHEHMEe
OT NEepneHAVKYNAPHOCTU CMEXHbIX NMOBEPXHOCTEN HarpyXarwLero CTEPXHSA AO/HKHO COCTaB/IsiTb He 6Gosnee
0,024 MM Ha Kaxpble 24 MMm.

Papguyc 3akpyrneHus mexay TopLeBbiMy 1 60KOBO NOBEPXHOCTSAMU A0/HKeH cocTaBnATh (0,25 £ 0,0) mm.

4.2.2.4 lNViHa HarpyxXakowero CTep>XHsa Lp. MM, AO/KHA YAOBNETBOPATL YC/I0BUIO

rge v — koadduumeHT MNyaccoHa maTepuana;
rtuM _  BHYTpeHHWI paguyc obpasua, Mv;
t — To/IWMHA CTeHKN obpasua, MM,
Ls — gnvHa paboyeli NOBepXHOCTM 3axBaTta (A/MHa 3aKMMHOM 4acTu Harpy>aroLwwero CTepXHs), M.

4.3 3nacTtomepHasi BCTaBKa

4.3.1 SnacTomMepHylo BCTaBKy (fanee — BCTaBKa) U3 ypeTaHa, HeonpeHa WiM CU/IMKOHOBOTO Kay4yka
M3roTaBAMBalOT MeXaHM4Yeckoli 06paboTKOM M3 FOTOBOro U3A4eNNa UM 3aroTOBKMN.

4.3.2 B 3aBUCUMOCTM OT NpPUKIaabiBaeMoli K BCTaBKE Harpysku, KOTopasi 3aBUCUT OT MPOYHOCTU 06pas-
ua. TBepAoCTb BCTaBKM A0/KHA COOTBETCTBOBaTb TpeboBaHUAM, NpuBeAeHHbIM B Tabnuue 1.

Ta6nunuya 1
TeepgocTb no Wop)' A MakcumanbHas pekomeHgyemas Harpyska. MMa
70 12
90 50
95 -130

[nvHa BcTaBky L. MM. A0/KHA YAOBNETBOPATL YCOBUIO

. N 9

(3)
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[dnameTp BCTaBk/ BbIGMpalOT TakMmM 06pa3oM, HYTOGbI 3a30p MexAy BCTABKOW M CTEHKOW obpasua 6bin
He 6onee 0,04 MMm.

MpumevyaHne — Cwm. [A.3 (npunoxenue [A).

4.4 Ana pernctpaumn gedopmaunii UICnonb3yT 3KCTEH30METPbI U TeH30pe3ncTopbl No FOCT 21616
C HOMUHaNbHOl 6a30ii He MmeHee 10 MM A1 NPOAO/ILHOIO HaNpaB/IEHNA N HE MeHee 6 MM A/15 NMOoMNepeyYHoro
HanpasneHus.

MpumevyaHnne — JonyckaeTca Ucnofib3oBaTb Apyrne npuGopsbl Ana perncTpaunmn gedopmayuii, npukpenne-
HWE KOTOPbIX HE OKa3blBAET BNSHWE Ha ONpejensieMble XapakTepucTukn, He Co3A4aeT A0NONHUTENbHbIX HANPSXEHN umn
fedopmanmii.

4.5 MukpomeTp no FOCT 6507 ons U3aMepeHuii reomeTpuyecknx pasmepoB obpasla, obecnevnBaroLLnin
M3MepeHUs C NOrpeLHOCTb0 He 6osiee 0,01 mMm.

4.6 Cmaska

B KkauecTBe CMa304yHOro marepuasa UCMosb3yT NOAUGYTUIKYNPUCU. 06bIYHYHO CUIMKOHOBYHO CMasKy
WM He(PTAHOW Ba3ennH.

5 TMoarotoBka K NpoOBeAEHUID UCMbITAHUN

5.1 NMoaroTtoBka 06pas3LoB

5.1.1 Ana onpegeneHns npegesia NPOYHOCTM NPU KOMbLEBOM PACTSHKEHUN NpU HOPMasibHOM Temnepa-
Type VCnosb3ylT He MeHee NATU 06pasuoB, eC/iM UHOEe He YCTaHOB/IEHO B HOPMAaTWUBHOM AOKYMEHTE Wi
TEexXHUYEeCcKol AoKYMeHTauumm Ha MaTepuan n/vnn nsgenve.

5.1.2 AnuHy obpa3sua Lr MM, BbIYMCASAIOT Mo hopmyne

()

5.1.3 Ycnosusa M3rotossieHNs o6pasLoB, MexaHuveckas o6paboTka npegycMaTpuBaloTCcA B TpMa-
TUVBHOM [OKYMEHTE UM TEeXHUYECKO AOKYMEeHTauum Ha MmaTepuan n/wnu nsgenve.

B cnyyae oTcyTCTBMA yKasaHWA pe3Ky U WaMdoBKy 06pasuLoB NpPoBOAAT Npu nogadve BoAbl AN Noa-
AepxaHnsa pabouyeit 30HbI U WANKGOBAIBHOTO ANCKA BO BMI2XKHOM COCTOSIHUM WU yAaleHNst cownmndgoBaHHbIX
yacTtuy,. WnudoBky fgonyckaeTcsa NpoBOAWTL B ABa 3Tana — cHadana rpybas, 3aTem TOHKas.

CKOpOCTb yfasnieHns maTepuwana AoskHa 6biTb 0,03 MM 3a npoxogd. Ana wavdoBKU UCNONb3YHOT as-
Ma3Hblii WANOBabHbIA MHCTPYMEHT abpa3vBHOCTbLIO OT 320 A0 600 rpuT. Mo BO3MOXHOCTU C 06ENX CTOPOH
06pasLoB yAaIaloT paBHble KOSIMYecTBa Matepuasna.

5.1.4 O6pa3sLbl 4O/MKHbI UMeTb FNajKyto POBHYHO NOBEPXHOCTb 6e3 B3A4yTWiA, CKONOB, HEPOBHOCTEN, Hafa-
pes3oB. uapanuH, TpewmuH 1M gpyrmx BUANMbIX HEBOOPYXXEHHbIM 1a30M [ePeKToB.

5.2 Tpe6oBaHWs1 K XpaHeHWo 1 KOHAWLMOHMPOBaHMIO 06pa3LoB AO/HKHO 6biTh YCTAHOB/EHO B HOpMa-
TUBHOM [OKYMEHTe W TEXHUYECKON AOKYMEHTaUMmn Ha nsgenue.

MpumeyaHne — [JoONONHUTENbHbIA NO OTHOWeHMO K ACTM L, 1819— 15 nyHKT nNpuBeAeH B COOTBETCTBUM
¢ FOCT 1.5—2001 (nyHKT 7.9.7).

6 [lpoBegeHue ncnbliTaHU

6.1 VicnbiTaHMa NpoBOAAT Npu TemnepaType (23 = 5) °C 1 OTHOCUTENIbHOWM BNaXHOCTU BO3A4yXa, He npe-
BbllWarLwen 65 %.

6.2 I3MepAIOT TO/WMHY CTEHKA U HapPYXHbI/ AnameTp paboyeli YyacTu obpasua He MeHee YeM B Tpex
paBHOyAa/IeHHbIX ApYr OT Apyra Toukax Ha paboyem yyacTke obpasua.

6.3 MapkupytoT o6paseL,: oTMevatoT BepX, HU3, cepeMHy 0b6pasLa, a Takke JIMLEBYIO CTOPOHY, HyMepy-
10T TOYKM YCTaHOBKM NpMOOpPOB A1a pernctpauun gedopmatinii.

6.4 CobupaloT npycnocobrieHne, Kak NokasaHo Ha pucyHke 1.
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Cmaska

A — Harpyska

PucyHok 1

6.4.1 OumnwaloT U cMa3bIBalOT BCTaBKy, Harpyxarowme CTePXXHU U BHYTPEHHIO YacTb obpasua.

6.4.2 YcTaHaBNMBalOT BCTaBKY W Harpyxatolme cTepXxHu B obpasel, pacnonarasa BCTaBKy Mexay Ha-
rpyXaroLmnMn CTEPXHAMMN BHYTPKU obpasLua (CM. PUCYHOK 2). 3akpennsioT CBO6OAHbIE KOHLIbI HarpyxaroLmx
CTepXXHel B 3axBaTax UCMbITaTe/IbHOM MallnHbI Tak, YTOObI NPOAO/IbHbIE OCUM BCTaBKW, Harpy>XaroLmnx cTepx-
Heli 1 3aXBaTOB COBMa/IN C NPSIMOM, COeAVHSAIOLWEN TOUKM KPEMN/IeHNs 3aXBaToB B MCMbITaTe/IbHOM MalluHe.

6.5 VicnbiTaHMa NPOBOASAT C ynpas/ieHneM no gecopmMaLimm co CKOpocTbio AedhopmMmpoBaHns ot 5 m10"® go
50 ¢ 10'BC*11mnu c yrnipaBsieHNEM MO HaNPSXXEHNIO CO CKOPOCTbIO M3MeHeHUs HanpsixeHns oT 35 go 50 MMa/c.

PekomeHayeTcs, 4Tobbl 06pasey, paspywancs 3a Bpemsa ot 5 go 10 c.

6.6 MNpy HeO6XOAMMOCTM MPUKNaAbIBAOT NpeABapuUTesibHY0 HarpyskKy, KOTOPYIO OnpeaesisioT aKcrnepu-
MEeHTas/IbHO A/19 KaX[0ro ucnbityemoro marepunana. O6Hynsa0T nokasaHusa AaTymkos gedopmaunn.

6.7 HarpyxaloT obpasel C 3aJaHHOM CKOPOCTbIO AedOPMUMPOBaAHUA WM W3MEHEHUS HanpsKeHUs
BMNJI0Tb 40 €ro paspyLlueHus.

B xofe HarpyxeHus 3anucbiBaloT 3Ha4YeHue gehopmanmm B 3aBUCUMOCTU OT Harpysku. 3HauyeHus peru-
CTPUPYIOT HEMNpepbIBHO.

6.8 M3amepstoT nonepeyHoe ceyeHne obpasla B MecTe paspyLleHUsl, eC/IN 3TO BO3MOXHO.

6.9 VI3MepsatoT 1 3aHOCAT B NPOTOKO/1 MECTO pa3pyLUeHNs Mo OTHOLLEHUIO K cepefHe paboyero yyactka
obpasua. 3a cepefiMHy paboyero yyactka yCc/I0BHO NPUHMMAKT O MM C NONOXUTE/IbHbIMU (+) 3HAYEHUAMU MO
Harnpas/IeHVIO K BEPXHel OTMeYeHHOl YacTu obpasua 1 oTpuuatesibHbIMK (-) 3HAYEHUAMM MO HarnpaB/IEHUIO
K H/)KHEl OTMeYeHHOol yacTn obpasua.

MpuMmeuaHne — T[log pabounm yyacTKOM B HACTOSILLEM CTaHAApTE MOHUMAKT y4yacTok o6pasua. conpukaca-
1oL Miica co BCTaBKOM, KOTOpas HaXO4UTCA MOA Harpy3Koii.
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6.10 Pe3ynbTaTbl UCNbITAHUSA He Y4YMTbIBAKOT, OC/IM paspylleHne obpasua NpovsoLwsio 3a npegenamu
pabouyero yyacTka obpasua, 1 NPOBOAAT UCMbITaHNA Ha HOBOM o6pasLe.

MpumevyaHne — Cm.[AA.4 (npunoxenue [A).

7 O6paboTka pe3ynbTaTtoB

7.1 BHyTpeHHee AaBfieHune, AelicTByloLee Ha o6pasel, BCeACTBUe paclumMpeHus BCTaBku p. MMa. Bbl-
yMcNAT no opmyse p

P- ®

K- ?
roe F — oceBas Harpyska, H;
rf — niowagb nonepeyHoro ceveHns pabodeli yactn obpasua, MM2.
7.2 OceByto Harpy3ky F, H. BbluncnsoTt no oopmyne

Fa(l+t)(F,-Fr), ()
rAe S — XEeCTKOCTb BCTaBku. H/mm;
S — XeCTKOCTb CWU/IOBOW LeNnoykn (BK/OYasA Harpyxarowme CTepXHW, 3axBaTbl, NpucrnocobsieHne ans
Harpy>eHusi 1 CUI0M3MepPUTENIbHOro yCTpoiicTea). H/Mwm;
F, — o6uwasn Harpyska, NpuknagbiBaeMas UcnbiTateslbHOM MalunHOA. H;
Ff — ocTaTouHasn Harpyska Ha BCTaBke Npu paspylueHun. H.
NMpumeyaHne — [nA «MArkoro» matepunana BctaBku F= Ff

7.3 Mpeaen NPoOYHOCTU NPU PaCcTSHXKEHUM B OKPY>KHOM HanpassieHnn Shu. MMa. BbIMMCAAKOT Mo oopmynie

rae nm — MakcuMasibHbI (DaKTOp HanpshkeHWi;
PTax — makcumasibHOe BHYTpeHHee gaBrieHue. H/Mm2;
r/ — BHYTPeHHUI paguyc obpasua, MMm;
A — HapyXHbIn pagunyc obpasua, MMm.
7.4 Tpepfen NpoYHOCTU NpW pa3pbiBe B OKPY>XHOM HamnpaBieHun Shf, MMa. BblMMCNAOT Mo dhopmyie

rae P, — BHyTpeHHee gaBJrieHne npu paspbise. H/Mm2.
B HekoTOpbIX CriyyasiX, Kak nokasaHoO Ha pucyHkax 2—4. Shu= Shr

N

)% — HanpsxeHuWe Ha npejene NPONOPLUOHANBHOCTN:
cn0 — gechopmauuns Ha npejene NPonopLUOHANbHOCTH.

SAu — npejen NPo4YHOCTW NPU pacTsAXeHUn

0 OKPYXHOM HanpaBneHun: 5M— npegen NpoYyHoOCTH

npu paspbiBe B OKpPYXHOIW HanpasneHun: UR— yaenbHas
noteHynanbHas aHeprua pactaxenus. UT— yaensHas

pa6oTa pacTaxeHus: £ — MOAYNb yNpyrocTn

[Oedhopmauys npu pactsxeHnu

PucyHok 2
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SfluU— npepen NPoO4YHOCTW NPU PaCTAXEHUN O OKPYXHOM HanpaBleHUU;
Stf— npeaen NpoyHOCTW NpW paspbiBe 0 OKPYXHOM HanpaBneHun; OT— yaenbHas pa6oTta pacTsxeHus

PucyHok 3

Monpaska

n/10— HanpsXxeHne Ha npejese NPONOPLUUOHANLHOCTU: — fgedopmayns Ha npeaene NpPonopLUUOHANBHOCTH.
Sftu — npeAen NPOYHOCTM NPU PACTAXEHUN B OKPYXXHOM HanpaBfieHUu.
Snf — npejen NpoYHOCTU Npu paspbiBe B OKPYXHOM HanpasfneHun: Of — yaenbHas noTeHUManbHas 3Heprua pacTaXeHus.
UT— yfaenbHas paGoTa pacTsxeHus. E — MoAynb ynpyroctu npu pactsaxeHun

PucyHok 4

MpumeyaHne — B HeKOTOPbIX CAyYasax HavasbHas YacTb KPUBON «HanpshkeHne — gedopmannsa» HenuHe-
Ha. Kak nokasaHo Ha puUcyHKe 4. 1 He OTpaxaeT CBOWCTBa mMaTepuana. BBoasaT nonpasky 1S 3TOTO yyacTka, NMpoAnuB
NIVHEHYI0 YacTb KPUBOI «HanpshkeHne — aedopmamsi» 40 NepeceyeHusi ¢ ocbio «aedopmayms». Touka nepeceyeHns
SIBNSIETCS NONPaBKOW, BbIUMTAEMON 13 BCEX 3HAUYeHul fedopmaumn.

7.5 Mopaynb ynpyroctv npu pactshkeHUM B OKPY>XHOM HanpaBsieHun E. MlMa. BbluMCAAKOT No hopmyne

9)

rae [o/1— HanpshkeHne npu pacTskeHnu. MMa;

[0*J1— oTHOCUTeNIbHOE yAJ/IMHEHME.

BenununHbl Ocl, n [e, onpeAenstoT Ha HaYa/IbHOM MPSAMOJIMHEiHOM y4yacTke rpadiuka «HarpyxeHve —
necopmauns».

Ana maTepuanos, Y KOTOPbIX OTCYTCTBYET HayasibHbIi NPAMONHENHbIA Y4acTOK (CM. PUCYHOK 3), MO-
OYy/Nb YNPYrocTu He paccyuTbIBatoT.

6
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7.6 KoathpuumeHT NyaccoHa v BbIMMCAAOT Mo hopmysie
(t0)

rae eL — npogonbHas gedopmaums;
e,, — KosibueBas gedopmaums.

Ana marepranos, y KOTOPbIX OTCYTCTBYET HadaslbHbI/i NPAMOIMHENHbIA yHacTOK (CM. PUCYHOK 3). KO3d-
dumumneHT NyaccoHa He paccYUTbIBAOT.

7.7 HanpsixeHne Ha npegene nponopunmoHasibHOCTU OnpeaensatoT No O4HOMY U3 METOA0B, YKa3aHHbIX
B7.7.1—7.7.3.

Ana marepranos, y KOTOPbIX OTCYTCTBYET HayaslbHbIi NPAMONHENHbLIA y4acToK (CM. pUCYHOK 3). Ha-
npsHkeHne Ha npejesie NPoOnopLUNOHa/IbHOCTN He pacCUUTbIBAOT.

7.7.1 3a npegen NponopLMoHasibHOCTU NPUHMMAIOT HanpshXeHWe B TOYKe nepeceyeHus rpadmka «Ha-
rpyxeHve — gedopmaumsa» 1 NPAMON, napannienbHoi HayabHOMY MPSAMOSIMHEHOMY YYacTKy AaHHOro rpa-
chuka. Mpsamyro cMmeLlaroT C MOMOLLbIO Napasi/ieNIbHOro nepeHoca no ocu «gedopmaymsa» Ha 3HavyeHue 0,0005
BNpaBo (CM. PUCYHOK 5).

CMeLleHnA

00T — HanpsXeHue na npejgene NPonopuMoHanbLHOCTU, NoNyyYeHHoe no 8.7.2.
0,.N — HanpsxeHuWe na npegese NponopLMOHanNbHOCTU, NOayYeHHoe no 8.7.1

PucyHok 5

7.7.2 3a npefen NponopuvoHasibHOCTU NPUHUMAIOT HanpshkKeHWe B TOUKe Ha rpadiuke «HarpyxeHue —
Aedopmaunsi», CooTBeTCTBYIOLLee 3afaHHON gedopMauun. [laHHasa 3ajaHHas gedopmMauns MOXeT Haxo-
OUTLCA WM MOXET He HaxoAMTbCHA Ha Hayda/lbHOM JSIMHEHOM y4yacTke rpadimka «HarpyxeHwe — gedopma-
LMsi», HO A0/DKHA 6bITb MOCTOSAHHOW A1 BCEX UCTbITAHUIA B CEPUM C yKa3aHHbIM YpPOBHeM AechopMauunu.

7.7.3 3a npegen NponopunoHasIbHOCTU NPUHUMAKOT HaMNpPsXXeHWe T, COOTBETCTBYHOLEe 3a4aHHOMY OT-
K/TIOHEHMIO (B NpOLLeHTax) OT npegena nponopunoHasibHOCTU.

OTkNoHeHne dev, %, BbIMUCAIOT N0 hopmyrie

% dev -*100 (g "fii - ?* (11)

rae e — gedopmMauuns, COOTBETCTBYOLWAA HAMPSAXEHNIO O..
OTHOCUTeNIbHOE yA/IMHEHME Npy npejene NPonopLNOHaNIbHOCTU ONpeaensaioT No rpaduky «Hanpske-
HMe — pedopmMaymsa» Kak gedhopmMaLnto, COOTBETCTBYIOLLYIO HANpshXXeHUo, onpeaesnieHHomy no 7.7.1—7.7.3.
7.8 Y[esnbHYI NOoTeHUWanbHY 3Hepruo pactsxeHnsa UR. /M3, BbIMUCAAIOT o hopmyse

K 2 ° he ehQ (12
0
rae o/ — HanpshkeHve Ha npegesne NponopuuoHanbHocTH, MMa;

c/D — pedhopmanms Ha nNpegene NPONOPLNOHATILHOCTY.
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7.9 YpenbHyto paboTy pacTskeHns U7. [px/M3. BbIMMCIAOT Mo hopmye

(13)

roe tM — pecbopmanms npy paspbiBe.
[na matepuanoB, y KOTOPbIX aM He paccyMTaHO, MMelLmMX rpadurk «HanpshkeHne — gedopmMaLms» B
BMAe Napabosibl, yaesibHyto paboTy pacTsxeHus UT, Ix/mM3, BbIYMCNAKT No hopmye

(14)

7.10 CpegHeapudmMeTmyeckoe 3HadyeHne X BblumcnatoT no FOCT 14359—69 (nogpaspen 4.3).
7.11 CtaHgapTHOE OTK/IOHeHUe O BbluucnatoT no FOCT 14359—69 noapasgen 4.4).
7.12 KoadhcpuumeHT Bapmaumm Kfi. %. BblumcnaoT no FOCT 14359—69 (nogpasaen 4.6).

8 [lpoToKOoN ucnbiTaHUN

Pe3ynbTaTbl NpoBeAeHNs1 UCNbITaHN 0POPMASIOT B BUAE MPOTOKOMA, CoAepXallero:
- CCbIJIKY Ha HacTosIWwuniA CTaHAApPT;

* pasmepbl 06pasua;

MaTepuas BCTaBKy;

onvcaHve NpMMeHsieMoro o6opyAoBaHus;

KOSIM4YecTBO 06pasLoB;

MHopMauuto, He06Xo4NMYHO A1 NOMHOW naeHTUUKaLMM MaTepmnanos;
YC/I0BUS N3rOTOB/IEHUSI Y MeXaHU4YecKyto 06paboTKy 06pa3LioB;

- YC/I0BUS KOHOWLMOHNPOBaHWS;

CKOPOCTb AehOPMUPOBaHUA UM CKOPOCTb U3MEHEHUSI HaNpPsHKeHUs;
npefBapuTeNibHYI0 Harpy3Kky (eC/iM NpUMeHsANach);

MaKCuMasibHOe BHYTpPEHHee AaB/1eHne:

nechopmaumio Npyu MakCMMasibHOM BHYTPEHHEM AaBJ/IeHUN;

BHYTPEHHee AaBfieHne Npu paspyLlleHunu;

HanpsixeHne Ha npegesie NPONOPLNOHANIBHOCTY;

necopmauuio Ha npegene NPonopLUOHa/IbHOCTY;

npezen NPonopLMOHaIbHOCTY NPY PACTSHKEHUN B OKPY>XXHOM Harnpas/ieHnw;
- npegen nNnpPoyYHOCTU NP paspbiBe B OKPYXXHOM HanpaB/ieHuu;

MOAY/1b YNPYroCTU NPU PacTsHXEHUN B OKPYXXHOM Harnpas/ieHUu;
KoadhpnumeHT MNMyaccoHa;

OTK/I0HeHVe dev;

YAEeNbHYI0 NOTEHUMAIbHYIO SHEPIUI0 PaCTSHKEHUS;

yAenbHY0 paboTy pPacTsHKEHUS;

CTaTUCTMYECKYH 06paboTKy AaHHbIX;

[aty 1 Bpemsi NpoBeeHUst UCTIbITaHUS.
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MpunoxeHune JA
(cnpaBoy4HOE)

OpUrMHanbHbI TEKCT MOANMD MLNPOBAHHbBIX CTPYKTYPHbIX 3/1EMEHTOB
npuMeHeHHoro ctaHgapta ACTM

JA.1

1. O6nacTb NnpumMeHeHns

1.1 B gaHHOM MeTode WCMbITaHWi onucaHa npouegypa onpefeneHus KonbLeBOi NPOYHOCTU Ha pacTsxeHue,
BK/IOUas onpeaeneHne Nnpouns «HanpsxkeHve/gedopmaunsi» Tpy6 13 BbICOKOKAYECTBEHHOW KepamuKu, apMUpoBaH-
HbIX HemnpepbIBHbIM BOSIOKHOM, NOABEPraloLnXca 4eACTBUI0 BHYTPEHHErO AaB/eHns, ABNAIOLWeErocs pesynbTaToMm pac-
LUMPEHNSA 371aCTOMEPHON BCTaBKM, K KOTOPOI MPUIOXEHO MOHOTOHHOE OAHOOCHOE HarpyXeHue npu Temnepatype OKpy-
Xawowein cpefpbl. Takylo cxemy NpoBefeHVs UCMbITaHWii WHOTAa HasblBaloT CBOGOAHO NOABELUEHHOW Tpy6oii. [aHHbIli
MeTOZ UCMbITaHN MHANBUAYANEH Ana Tpy6 pasnnyHoli reomeTpumn, Tak kak COBOKYMHOCTb lepeKTOB, CTPOEHVE BOJIOKOH
1 reomeTpua o6pasLoB 3a4acTylo pesko pasnuyalTcs B Tpy6ax 13 KOMMO3UTHLIX MaTepuanos, N0 CPABHEHWIO C NIOCKN-
MU AncTamm.

1.2 B pamkax fjaHHOro metofa WCNbITaHWA TPy6Y/LMNUHAPNYECKUA 31eMeHT M3 KOMMO3UTHOro matepuana ¢
onpeAeneHHbIM pacyeTHbIM Y4acTKOM W M3BECTHON TOMLWMHON CTEHKW nojBepralT HarpyXeHutio NocpeAcTBOM BHY-
TPEHHEero NoBbIWEHNA AaBNEHUA U3-3a pajnasbHOro pacliMpeHns 3n1acToMepHoi BCTaBku (pacnonoXeHHol nocepe-
AVHe BHYTpW Tpy6bl), KOTOpas CxXumaeTcs B NPOAO0/IbHOM HanpaBfeHUN ¢ 060MX KOHLLOB CTEPXHAMKU. DnacTomepHas
BCTaBKa paclimpseTtcs nog AeicTBMeM OAHOOCHOTO CXMMAlOLWero HarpyXxeHns co CTOPOHbl CTepXHel 1 co3faeT pas-
HOMepHoe paaunanbHoe faBfieHne U3HYTPU Tpy6bl. Pe3ynbTupytowunii konbLueBoli npounb «HanpsxeHve/gecdopma-
LUusi» TpyObl N3 KOMNO3UTHOrO MaTepmana perncTpupyoT 40 MOMEHTa paspyleHns Tpyobl. KonbLeBylo NPOYHOCTb Ha
pacTsKeHue 1 KOoMbLEeBY0 NPOYHOCTbL Ha PaspbiB ONpeaensAloT No pesynbTUpyloleMy MakcumanbHOMY faBeHNI0 1 Mo
[aBJ/IEHVIO NPU pas3pbiBe COOTBETCTBEHHO. KonbLeBble fedopmanmn pacTsHXeHus, KoMbLeBoe HanpsXeHue npegena
NponopLMOHaNbHOCTA U MOAY/b YNPYTrocTW B KOMbLLEBOM Hanpas/eHWn onpeaensoT no AaHHbIM 0 gedhopmauusax ot
HanpsxeHuns. ObpaTuTe BHMMaHWe, 4TO KONbLeBas NPOYHOCTb Ha pacTsXeHue, Ucnonb3yemas B JaHHOM MeToge uc-
NbITAHWA. OTHOCUTCSI K MPOYHOCTW Ha pPacTsXeHue B KOMbLEeBOM HamnpaB/ieHUN OT MPUNOXEHHOTO AaBNEHUA OT MOHO-
TOHHO U O4HOOCHO HarpyXeHHO 31acTOMEepHON BCTaBKW, rA4e MOHOTOHHOCTb NpeAcTaBasieT CO60W HenpepbiBHOCTb
npoBeAeHNss NcnbiTaHnsA 6e3 M3MeHeHNs Hanpas/ieHUs Harpy3ku C MOMEHTa Havasna UCMbITaHUSA A0 OKOHYaTesIbHOro
paspyLeHuns.

1.3 I'NaBHbIM 06Pa30M AaHHbI MeTO4 UCMbITAHUIA NPUMEHSAIOT K Tpy6aM M3 KOMNO3UTHOTO MaTepuana ¢ matpuuei
13 BbICOKOKA4YeCTBEHHOI KepaMukn, apMUpoBaHHON HenpepbiBHbIM BOOKHOM: OfHOHanpaBieHHoro (1-D. HamoTka BO-
JIOKHOM W yKnajgka /eHTbl), ABYXHanpas/eHHoro (2-D, yknagka TKaHu/NeHTbl U nepenseTeHne) u TpexHanpasB/ieHHOro
(3-D. nneTeHo-TKaHbIA). DTN TUMbI KOMMO3UTHLIX MaTepuanoB ¢ MaTpuuei N3 kepaMmkn MOryT COCTOATb U3 Lie1oro psaa
KepamMumyeckux BOJIOKOH (Ha OCHOBe OKCMAOB, rpaduta, Kap6uaos, HATPUAOB W MPOUMX BELLECTB), BKAKOYAEMbIX B
pasHooGpasHble MaTpuLibl U3 KEpPaMUKW C KPUCTaNINYECKO WM HeynopsifoueHHo! CTPYKTYpOil (Ha OCHOBE OKCWUAOB,
KapbnaoB, HUTPMAOB, yrnepoaa, rpaduTa n NPoUNX BELLECTB).

1.4 NaHHbIi MeToA UCMbITAHWIA HEe OTHOCMTCHA HampAMY K Kepamuke, apMUpPOBaHHOW MPEpPbIBUCTbIM BOJIOKHOM,
HUTEBUAHBIMWU KpUCTanlaMn UAN MakpovacTuLaMu, XOTS OMUCaHHbIA 34eCb MeTof UCMbITaHWA MOXeT 6blTb B paBHON
cTeneHn NPUMEHNM K TaKuM KOMMO3UTHbIM MaTepuanam.

1.5 MeTog nCNbITaHUA NPUMEHUM K TpyBYaTbIM MCMbITaTeNbHbIM 06pa3iiaM pas/iMyHoli reoMeTpun Ha OCHOBaHUN
6e3pa3mepHOro napameTpa, KOTOPbIA Bk/IOYaeT B Ceb6s1 CBOWCTBA KOMMNO3WTHOIO mMarepuana u paguyc Tpy6bl. OivHbI
TpyGbl 13 KOMNO3UTHOTO MaTepuasna, CTepXHel n anacToMepHoOl BCTaBku onpefensoTcs No gaHHOMY 6e3pa3MepHOMY
napameTpy 4N1a Toro, YTobbl 0o6ecneynTb A/IMHY PacHeTHOro yyacTka C paBHOMEPHbLIM BHYTPEHHUM pajnanbHbiM faBne-
HVeM. Bo3mMoXxeH Lenblii psg koM6rHaumWii CBOMCTB Matepunasnos, pafuycoB Tpy6bl, TONWUH CTEHKW, ANUH TPYObI U ANNH
BCTaBKM.

151 [laHHbIi MeToA MCMbITaAHM XapakTepeH ANA NPOBEAEHWs UCMbITaHW NpU TemnepaTtype OKpyxaloLiei
cpeabl. NS npoBeAeHWNA MUCNbITAHUI NPKU NOBbILWEHHbIX TeMnepaTypax TpebylTcs BbiCOKOTEMMNepaTypHble neyn u
HarpeBaTe/ibHble NPMOOPbI C KOHTPOIEM TEMNEPaTypbl, a Takke N3MepuTesibHble CUCTEMbI, CneumnasnbHble pyykn Ans
BbICOKMX TemnepaTyp U NpUcnocobaeHns Ana HarpyxeHus, KOTopble He paccMaTpuBaloTCs B aHHOM cTaHfjapTe uc-
NbITAHWNA.

1.6 [laHHbI/i MeTog, NCNbITaHWUI paccmaTpuBaeT Tpy6uaTble UcnbiTaTeNbHble 06pasLbl, METOAblI 0T6OPa MUCMbITaTe b-
HbIX 06pas3sL0B, MHTEHCUBHOCTb NMPOBEAEHNS UCMbITAHWIA (CKOPOCTb MNPUIOXEHUA YCUINS, CKOPOCTb NPUIOXKEHNSA JaBeHns.

9
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CKOPOCTb NEPEMELLEHUS UM CKOPOCTb PacnpocTpaHeHus gedopmaumii), a Takke c60p AaHHbIX 1 NpoLeaypy NPOTOKONU-
poBaHusa B nNocneAyloLnx pasgenax.

MpumevyaHne — Pepakyna pasgena u3MeHeHa 4SS NpUBEAEHUA B COOTBETCTBME C TpeboBaHUAMMU
FOCT P 1.5—2012 (nogpasgen 3.1) nFTOCT 1.5—2001 (nogpa3gen 3.7).

[A.2

4. KpaTKoe onucaHue MeToaunKu

4.1B pamkax faHHOro meTofa ucnbiTaHuii Tpy6y / LMIMHAPUYECKNIA 31eMEHT U3 KOMNO3UTHOTO MaTepuana c onpege-
JIEHHbIM pacyeTHbIM YYaCTKOM U U3BECTHOW TOMLUMHON CTEHKU NOABEpPralT HarpyXeHuo 13-3a pajuanbHoro pacluvpeHus
3M1acTOMepHOV BCTaBKK (PacnonoXeHHOW nocepeanHe BHYTpU Tpybbl), KOTOpas CxXWMaeTcs B NPOA0/bLHOM HanpaB/ieHun
MeXAy HaXVMHbIMY CTEPXHAMU. DnacTomepHas BCTaBka paclumMpseTcs Noj felicCTBMeM OLHOOCHOTO CXXUMAaloLWero Harpy-
XEHWA CO CTOPOHbI CTePXHel 1 co3fjaeT paBHOMEpPHOe pajuasbHoe faBneHne 3HYTpu Tpy6bl. Pe3ynbTUpyoLWwmii kKonbLe-
BOI Npochunnb «HanpshxkeHne/geopmauya» Tpybbl N3 KOMNO3WTHOrO Matepuana perncTpupyoT 40 MOMEHTa pa3pyLleHuns
Tpy6bl. KonbLeBas NPOYHOCTb Ha PacTsXEHWe U KoMbLieBass NMPOYHOCTb Ha pa3pbiB ONpeAenaTCsa No pesynbTupyrowemy
MaKcMMasibHOMY [laB/1IeHUNI0 1 NO AAaB/IEHNIO NPU paspbiBe.

4.2 KonbLeBas NPOYHOCTb HA pacTsKeHue, Ucnonb3lyemas B JaHHOM MeTOofe UCMbITaHUA, OTHOCUTCS K MPOYHOCTU
Ha pacTsxeHne B KO/IbLleBOM Hanpas/eHUN OT NPUIOXKEHHOrO AaB/€HUSs OT MOHOTOHHO M OJHOOCHO HarpyXeHHoi ana-
CTOMEPHO BCTaBKW, IAe MOHOTOHHOCTb NpefcTasnseT coboli HeNpepbIBHOCTb NPOBEAEHUS UCMbITAHNA 6e3 N3MeHeHus
Hanpas/ieHUs HarpysKku.

4.3 MeTog vcnbITaHU NPYMEHUM K Tpy64aTbiM MCNbITaTe/IbHbIM 06pasuam pas/iM4yHONn reoMeTpun Ha OCHOBaHUN
6e3pasmepHoOro napameTpa, KOTOPbIi Bk/loYaeT B ce6si CBOMCTBA KOMMO3MTHOrO Matepuana u paguyc Tpy6bl. OaunHbl
TPy6bl U3 KOMNO3NTHOTO MaTepuana, CTepXHell 1 3N1acTOMEPHOI BCTaBKM OnpeaensoTca no jaHHoMy 6e3pasMepHOMY
napameTpy 415 TOro, 4To6bl 06ecneunTb NHY PAcUYeTHOro yyacTka C paBHOMEPHbIM BHYTPEHHVM pajuasibHbiM faBre-
Huem. Bo3moxeH uenblii pag kombuHauuii CBONCTB Matepuasnos, paguycos TpyObl, TONWMUH CTEHKW, ANUH TPYObl U ANVH
BCTaBKW.

MpumeuyaHne — Pepakuna pasgena U3MeHeHa ANA NPUBeJeHUs B COOTBETCTBME C Tpeb6OBaHMAMMU
FOCT 1.5—2001 (nyHKT 7.9.5).

JA.3

7.2 Tpwucnocobnexuns

7.2.1 O6uwasn nHpopmauus. MpucnocobneHne Ans cxKaTus, kak NnpaBnio, COCTOMT U3 ABYX vacTeli: (1) OCHOBHble
cTa/ibHble (huKcaTopbl UCMbITaTeNIbHON MalluHbl (Hanpumep, ruapaeanyeckne v-obpasHble NpUcnocobnieHns), npuco-
€[VHEHHble K UCMbITaTe/IbHON MalluHe, N (2) HaXWMHbIe CTEPXHU, KOTOPbIE XEeCTKO 3akpensieHbl B rkcaTopax Wchbl-
TaTeNbHON MallMHbl U AeACTBYIOT B Ka4eCcTBe MOBEPXHOCTW KOHTakTa Mexay durkcatopamu v 31acTOMepHON BCTaBKOA.
CxemaTnyecknin yepTex Takux NpucnocobsieHnit 1 ucneiTaTeNlbHOro obpasya nokasaH Ha pucyHke 2. PakTuyeckas wc-
nbiTateslbHas yCTaHOBKa Nokas3aHa Ha pucyHke 3. B kauecTBe Apyroro sapuaHTta Npucnoco6ieHns Ania cxaTtus MOXHO
ncnonb3osatb (1) 3aXWMbl, NPUCOEANHEHHbIE K WCMbITATENIbHOV MalluHe, U (2) HaXUMHbIE CTEPXHW, KOTOpble yaep-
XWBAKTCS B 3aXKMMax WUCMbITaTeNbHOW MalluHbl U [eACTBYIOT B KayeCTBe MOBEPXHOCTU KOHTaKTa Mexfay 3axumamu n
3/71aCTOMEPHOI BCTaBKOW.

7.2.2 Npwn ncnbiTaHNM BCTaBKOM € 4NHCTBEHHBIM COeAHEHNEM MeXAy HarHeTalwLwum AaBneHne o60pyaoBaHnem u
ncnbiTbiBaeMoli Tpyboii sBNAeTcs naeHka CMasku 418 BbICOKMX AaBneHnin (PUCYHOK 2). MicnbiTaHus nokasanu, YTo Takas
njeHka cMasku CoxpaHsieT MOCTOAHHYI TOJILWNHY BO BPEMS MCMbITaHWA 40 MakcumasnbHoro gaenexus (1). Lienbto atoro
ABNSETCA Nnepegaya NPUIOKEHHOTO YCUNNA OT HAXXUMHOTO CTEPXHSA Yepe3 N/IeHKY CMa3kn K BHYTPeHHel CTeHke NCMbITbI-
BaeMoi Tpy6bl. OfHAKO ecTb ykas3aHWsa Ha TO. 4YTO BCTaBKa BefeT ceba Tak Xe. Kak rugpasnvuyeckas cpefa, A0 BeNNYUH
NpPOAONbHOIO CXaTus, kak MUHUMYM 5 % oT fedopmanmm.

7.2.3 BcTaBku. O6bIYHO MCMOL3YIOT BCTaBKN U3 NPOMbILWIEHHOrO MaTtepmana us-3a WNPOoKoro AnanasoHa JocTyn-
HbIX BEMNYMH TBEPAOCTU. «KOpPEKTHY0» TBEPAOCTb BbIGMPAOT NyTeM onpeAeneHns yCUamsa BCTaBkv U COOTBETCTBYHOLLe-
ro flaBneHuns npu paspylueHun TpybyaToro ucneitatenbHoro obpasya n3 KMKM.

7.2.3.1 BcTaBKku MOTyT 6bITb NOJlyYEHbl MEXAHUYECKM 06pa3oM U3 npeABapuTenlbHO U3rOTOBMIEHHOro 6110Ka Uan
N3roTOB/IEHHOTO «Ha MecTe» (TO eCTb BHYTPW TpyG4yaToro ucnbitaTenbHoro obpasua). OfHako kpaliHe BaXHO 4MCTOBOE
wnosBaHme 40 OKOHYaTeNbHOro AnameTpa 1 A/IMHbl Takum 06pa3oM, 4To6bl TOpLEeBble MOBEPXHOCTW OblAN NepneHan-
KyNSipHbI AnameTpy.

7.2.3.2 innHy BCTaBKM BbIGUpatOT UCXOAA 13 pa3MepoB TpybyaToro ucnbitatelbHoro o6pasla u CBoWCTB matepua-
na. BctaBka 3aHUMaeT TO/IbKO LleHTpasibHYI0 YacTb TPYObl N0 ABYM MPUYMHAM: KOHLbI TPYObI UrpatoT posib HaNpaBASOLNX
ANA HaXVMHbBIX CTEPXHEl, 1 Npu KOppeKkTHOM Bbi6ope pasmMepoB COrNacHoO TpeboBaHWAM JaHHOrO MeTofa UCMbiTaHui
KOHLbl TPYObl, HAXOAALMECA He NOoJ AaB/IeHNEM, MOTyT ObiTb U3rOTOB/IEHbI TAKMM 06pa3oM, YTO6bI HaMPsSHXXEeHUs Ha Top-
LeBbIX NOBEPXHOCTAX ObININ HE3HAUNTESIbHDI.
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MonepeynHa -------------m--m-mmomomee
(noagBwXkHasa nnn HenoaBwXHas)

TeH30MeTp
CoeANHEHNE Harpy3o4vHol
pambl

3aXMMHOe YCTPOMNCTBO ---------—-

Tpy6uaTtblii ucnbiTaTeNbHbI 06paseL,
C 3/1aCTOMEPHO BCTABKOW --------------
noj, oAHOOCEBOW Harpy3Koii

3aXMMHOe YCTPOCTBO —

CoefvHeHve Harpy3ouHoli
pambl

Mpusop-----------

NcnbiTaTenobHas
MalimHa

PucyHok — 1 CxemaTtnyeckoe 1306paxeHre 04HOro 13 BO3MOXHbIX NPU6opoB
[ON51 NPUNOXEHNUA OLHOOCEBOr0 YCUNS K 3/1aCTOMEpHOI BCTaBke A5 NPOBEAEHUS UCTbITaHWi
TPy6bl N3 KMKM Ha Ko/bLEBY NPOYHOCTbL HA pacTshKeHue Noj feicTBUEM BHYTPEHHEro AaBfeHus

7.2.3.3 Mpeablgylme nccnefoBaHns nokasanu, 4To ANNHa yvyacTka Tpyobl nof fasneHneM. L. u. cnepoBaTesbHO,
ncxoAHas AnvHa BCTaBKM [O/KHA COCTaBNATb
LZ 935
n (€]
= [s(1 v

‘mf(rF

rae v — koadppmumeHT MyaccoHa UcnbiTaTtesibHOro Matepuana;
r'’vbe — BHYTPEHHWI pagnyc Tpy6uyaToro ucnbitatenbHoro o6pasuya, M;
| — TofMMHA CTEHKM TPYGUATOro UenbiTaTeNbHOro 06pasua, MM.
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1p/
MneHka
cmaskn
t F,
PucyHok 2 — CxemaTunuyeckoe nsobpaxeHue BcTaBku PucyHok 3 — lMpumep ncnbiTaTenbHO ycTaHOBKN
C 0fHOOCEBOW Harpyskoii [cm. 1] ANnsA Tpyb6bl C OAHOOCEBON Harpy3Koi

Ta6nunuya 1— MakcumanbHOe pekoMeHAayeMoe AaB/eHne BCTaBku

TeeppocTb no Wopy (A) MakcumanbHoe pekomeHayemoe gasneHue (MMa * H.'Mm2)
70 12
90 50
95 -130

MpumevyaHne 2— Mpumep Tpy6bl N3 KMKM npombiLLieHHOro ncnonb3osanus (v = 0.15) ¢ HapyXHbIM gname-
Tpom 100 MM ¥ TO/LMHON CTEHKN 2 MM.

B paHHOM cnyvae [} fsﬁ;l_\f 3(10.167 =0.133 //mm L= - =m o =67,38 MM
(0

I 100 2(2)|/2)*2r 6 0.133

7.2.4 HaxXnMHble CTEepXHN. HaXVMHble CTepXXHU M3rotTaBInBalT u3 Ntob6oro matepmnana c 4ocTaTouyHbIM npege-
JIOM NPOYHOCTU Ha cXaTue AN NPefoTBPALLEHUS TeKy4YeCTM HaXUMHOIO CTEPXHSI M C AOCTATOYHOW XeCcTKOCTblo ANs
npegoTBpaLlieHns npornéa. TpebyeTcsa unctoBoe WANGOBaHNE HAXMMHOIO CTEPXHA U ero TopLoB ANA COOTBETCTBUSA
Tpe6oBaHUsIM MO 3a30py, M/IOCKOCTHOCTU MOBEPXHOCTU U NepneHAUKYNSPHOCTM/NPSIMONNHEAHOCTU, KaK NokasaHo Ha
pucyHke 4.

7.2.4.1 3a30p MeXAy HAXMMHbIM CTEPXHEM U CTEHKOI TPyObl UcnbiTaTeNbHOro o6pasua fo/MKeH nonajaTh B cre-
AyOLWNiA gnana3oH

(0.04 mm
0.04 mmSc= rlu0-r, £ max<
\< s Oa; |O0.0s{2/6* hm'1 @
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MakcMMaUibHbIl KonbLEeBOl
3a3op = 0.04 mm. nnu 0.5%
OT BHYTPEHHEro AyaveTpa
Tpy6bI (B 32BMCUMOCTN

OT TOro, 4TO 6osblLe)

PVICyHOK 4 — AeTaanoe VI306pa)KeHVIe NOBEPXHOCTN KOHTaKTa MexXxay HaXMMHbIM CTEPXHEM U BCTaBKOM

7.2.4.2 KOHLEHTPUYHOCTb HAXWMHOIO CTEPXHS MO BCeli A/IMHe [OMKHA COCTaBNATL He 6onee 0.005 Mm. MnockocT-
HOCTb TOPLUA HaXUMHOTO CTEPXHS AOSHKHA COCTaBMATL He 6onee 0.005 mMM. MepneHauKyNspHOCTb TopLa HaXWMHOTO
CTEPXHS [O/MKHA COCTaBNATL He 6oniee 0.005 MM ¢ OTk/IOHeHUeM He 6onee 0.024 MM Ha Kaxable 24 MM.

7.2.4.3 lnnHa KaXAOr0 HaXMMHOTO CTEPXHS AOJHKHA BK/KOYATh B Ce6s AJIMHY ydacTka TPy6bl, HE HAXOAALLErocs
noJ AaBfieHUeM, NocC AVHY HAXUMHOTO CTEPXHS, BCTABNSIEMOro B (pUKcaTop, nac ANUHY Tpy6bl, TpebyoLlyocs Ans
KOMMEHCaLMUM CKaTusi BCTABKM B MPoLEcce UCTbITaHus. CAUWKOM 60/bwas A/IMHA HAKMMHOTO CTEPXHSI MOXET CTaTb
0fiHOVi U3 NpUYMH Nporuba B Npouecce ucnbiTaHusi. CAUWKOM ManeHbKas AMHA HAKUMHOTO CTePXHS MOXET NPUBECTU K
CTOJIKHOBEHWIO UCMbITATE/IbHOrO 06pasya ¢ UCMbITaTe IbHOV MalunHol | prkcaTopaMm B MPOLECCe UCTbITAHNUS. PekoMeH-
[0BaHHas f/IMHA HAXMMHOIO CTePXHS COCTaBNSIET KAk MUHUMYM MOMIOBUHY yyacTka Tpy64aToro UcnbitatesisHoro o6pas-
La. He HaxXoAALLerocs nog AaBneHuem, Noc ANnHa UKCaTopoBs, Takum 06pasom

n X=j- (3)
= MUHUHUMYM NONOBUHA pr6l‘|aT0rO NncnblTaTeNlbHOro 06pa3ua, He HaxopAaulerocsa noj gaBneHuem.

Mpumevyanune 33— Mpumep Tpyobl N3 KMKM npombILIeHHOro ncnonb3osanus (v = 0.15) ¢ HapyXHbIM guameT-
pom 100 MM M TO/LLMHOWN CTEHKM 2 MM.

B ganHom cyuae P —1 3(1 3(i-°-,sa) T 0133 //mm.
M=)V \([1°0 2(2>1/2)d2a
Takuto X 28.21U -=26,2" MM
MpumeuyaHune — Pegakuua pasfgena M3MeHeHa A15 NpUBEAeHUS B COOTBETCTBME C Tpe6OBaHWSMM
FOCT 1.5—2001 (nyHKT 7.9.6).
LA.4

10.2 UcnblTaTenbHbIe PEXUMbI U CKOPOCTK

10.2.1 O6uwas nHgopmauus. McnbiTaTe/ibHble PeXMMbl Y CKOPOCTW MOTYT OKasblBaTb YETKOE M CUSIbHOE BO3fel-
CTBME HA MEXaHW3M pa3pyLUeHUs BbICOKOKAUECTBEHHOI KepamMuki faxe npu TemMnepartypax okpyxaiolleil cpebl B 3aBu-
CUMOCTV OT UCMbITATE/IbHONR CPeapbl NN COCTOSHUS UCTLITATEILHOTO 06pasya. VcnbiTaTe/ibHble PeXUMbI MOTYT BK/OUATbH
B ce6s KOHTPO/Ib YCWUNWIA, nepemelleHuii unu gedopmauuii. PekomeHayemMble CKOPOCTW UCMbITAHUS AO/KHbI GbITb A,0-
CTaTOYHO BbICOKMMM /151 MOJTyHEHUS MAKCUMAasIbHOM BO3MOXHOM KOJIbLEBOM NMPOYHOCTU HA PACTSHKEHME MPU paspyLIeHum
matepuana. OfiHako MOXHO UCMO/b30BaTb U CKOPOCTH, OT/IMYHbIE OT PEKOMEHAYEMbIX, A/ OLeHKN BIUSHWUS CKOPOCTU Ha
pe3y/ibTaTtbl. Bo BCeX Cyuasx UCTbITATE bHbIA PEXUM U CKOPOCTb LOJ/DKHbI GbiTh 3aHECEHbI B MPOTOKOJI.

10.2.1.1 AN MOHONWTHOM BbICOKOKAYECTBEHHOW Kepamuku, LeMOHCTpUpYyloLel nuHeliHo-ynpyroe nosegeHue,
paspylieH1e NpuUnuCcLIBAETCS MEXaHU3My paspyLueHnsi Mo cnabomy 3BeHy, KOTOPbIi B OCHOBHOM OTHOCUTCS K paspyLue-
HUIO C KOHTPONIMPYEMbIM HanpshxeHueM oT gedekToB MpuddmTa. Mo3ToMy NpeAnoYTUTENIbHO NOb30BATHCS UCTbITAHUEM
C KOHTPO/IMPYEMbIM YCUNVUEM, € YCU/IUB HAMpPsiMylo CBA3AHO C KOJbLEBbLIM PACTArMBaloWmnM HanpskeHuem. OgHako B
KMKM HenuHeliHbIil xapakTep Npoduns «HanpshxeHne — aedpopmaLusl» npy NocTeneHHOM npolecce paspyLlleHus aTux
MaTepuanoB nokasbiBaeT HasiMume npoLecca CyMMapHOro NoBpexXAeHusl, KOTOPbIA 3aBUCKT OT gedopmauuii. Kak npasu-
710. UCMIbITAHUS C KOHTPOIMPYEMbIM NEpeMeLLeHnem Unm gedopmanneii Ncnosb3ytoT B NoJ06HbIX MpoLeccax CyMMapHOro
NOBPeXAEHNst UK fedopMaLny TeKy4ecTun 418 NpejoTBpalleHus BbIXo4a CUTyaumn U3-noj KOHTPONs (MHbIMKU C/I0BaMU,
6bICTPOE HEKOHTPONMPYEMOE pa3BuTUe AedopMaLu UK PaspyLLeHuUs), YTO XapakTepHo AN UCMbITAHWA C KOHTPONU-
PYEMbIM YCUNEM WK HANpsikeHuem. Takum 06pa3oM, ANS W3YUeHUsi NOTEeHLUMAbHBIX MEXaHU3MOB «YNPOUHEHUS» NPU
KOHTpO/IMpyemMom paspylieHnn KMKM npegnoyTuTesibHO Mojib30BaThCsl UCMLITAHUSIMU C KOHTPO/IMPYEMbIM MepemMetye-
HUeM unu gedpopmauueit. OfHaKo 415 4OCTATOYHO BbICOKMX CKOPOCTEN NPOBEAEHUS UCTbITAHWS Pa3nnuns B MexaHname
paspyLeHnst MOTYT 6biTb HE3HAUNTETbHLIMU, Y MOXET MOAONTY /I060V U3 ITUX UCTILITATENIbHBIX PEXNMOB.
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a) KpuBas «HanpsbkeHue/aechopmaLms» ¢ JIMHENHON 061acTbo

b) HenuHeliHaa kpuBasi «HanpshxeHueYgedopmayusi»

MpuMeuyaHne — Tpu GOMbLINX yYacTKax 4edOPMaLMU HA KPUBBIX OTOGPaXKEHbI fBa Pa3/IUUYHbIX BEPOSATHBIX
MexaHu3Ma: Cilydau, Korga HanpshkeHue nafgaet nepej paspylleHuem (CriowHas nuHUs), U caydau, Korga HanpskeHue
NpoAoJIKaeT yBeIMUMBATLCSA B TOUKE paspylleHus (MyHKTUPHAS JIMHNS).

PucyHOk 5 — CxemaTuyeckne U306paxeHnsi KpUBbIX «Hanpshxenue/aedopmaums» ans KMKM

14
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10.2.2 CkopocTb gechopmaumnu. flechopmauymsa npegcraBnset coboil He3aBUCHMYO NEepPEMEHHYI0 B HeNIMHEeRHbIX
aHanusax, TakMx Kak aHanm3 TekyyecTu. Takum obpa3om, CKOpPOCTb gedopmaunn SBASeTCA BENNUYNHON, NO3BONAIOLLEN
KOHTpO/IMpOBaTh Npouecchl Ageopmauny Bo nsbexaHvie Bbixofa cuTyaumm n3-nog KOHTpons. Ana nuHeliHo-ynpyroii 06-
nactn KMKM ckopocTb gedhopmMaLuun r1oxeT COOTBETCTBOBATbL M3MEPEHUsM gedopmanun cnegyowmnm obpasom

®)

roe — CKOpOCTb AedhopmaLmm BCTaBKU. (mm."mm Vc;
dr/dT — yknoH kpuBoWi «aedopmaumsa/Bpems», (Mm/Mm)/c.

O6partnTe BHYMaHWe, YTO UCMbITaHWSA C KOHTPOIMPYyeMoii gedopmanueli MOryT BbINO/THATHCSA C MOMOLLLbIO Nonepey-
HOrO MW KONbL,EBOr0 3KCTEH30MeTpa. KOHTaKTUPYHLWEro ¢ pacyeTHbIM y4acTKOM obpasua B Ka4eCcTBe OCHOBHOMO KOH-
TPO/IbLHOTO AaTunka. PekomeHayloTca ckopocTu gedopmanun nopsgka ot 5-10"" go 50 « 10 6 c-1 AN MUHUMMU3AUUN BK-
SIHUSA BHELUHWUX YCNOBMWIA NPY UCNbITAHWW B YCNIOBUSIX OKpYXatoLleid atMocdepbl. Mam xe ckopocTn fecopMaLmn AO/KHbI
BbIGMpPaTbCs TakMm 06pa3om, YTob6bl co3gaBaTb OKOHYaTe/IbHOE paspylueHne yepes 5— 10 ¢ ANA MUHUMU3ALUN BUSHUA
BHELLHUWX YC/TOBUIA NPV UCNbITAHUW B YC/TOBUSIX OKpPYXatolLeidi aTMocepbl.

10.2.3 CKopoCTb nepernewBHus. Pasnmuma B pasmepax Kaxpgoro ucnbitatesibHoro obpasua TpebyoT Mcnonib3o-
BaHWUsi pa3fIMyHO CKOPOCTU NPOBEAEHNA UCMbITAHWI ANA NGO 3alaHHON CKOPOCTU HapacTaHus HanpshkeHuii. O6pa-
TWTe BHMMaHWe, YTO KaK TO/IbKO UCMbITaTeNbHbI obpa3el, HauyHeT paspywarbCs, CKOPoCcTb Aedopmauun B pacyeTHOM
yyacTke obpasua byaeT MEHATbLCA faXe HECMOTPS Ha TO. YTO CKOPOCTb NepeMeLLeHMs NnonepeynHbl MallnHbl ocTaeTcsa
NOCTOSAAHHOIA. 10 3TOl NPMYMHE UCNbITAHUSA C KOHTPOIMPYEMOLi CKOPOCTbIO NepeMeLLeHNs MOryT AaTh TOIbKO OPUEHTUPO-
BOYHYIO BE/IMUMHY COOBLLEHHOI CKOpOCTU Aedhopmaunn. Pexurn nepemMeLleHns onpegensieTcs B 3aBUCMMOCTU OT Hanu-
UYNS KOHTPO/IS MepeMeLLeHNa nonepeyrHbl UCnbiTaTeIbHON MallViHbl UK ee cBO604HOro nepemMeLleHuns. Takum o6pasom,
CKOpPOCTb NMEpPEMELLEHUSA [NIOXET paccynTbiBaTbCA crefylowmm obpasom. CkopocTu gedopmannmn AOMKHb BblGupaTbes
TakuM 06pa3om, 4Tobbl co3aaBaTb OKOHYaTeIbHOe pa3pyLleHre Yyepes 5—10 ¢ A9 MUHUMKU3ALUN BAUSHUSA BHELHWX yC-
JIOBUI NpU UCNbITAHUM B YCIOBUSIX OKpYXatolelt aTMocgepbl. Vicnonb3ys pekoMeHA0BaHHY (Unv Tpe6GyeMyto) CKOpocTb
fedopmauum, kak nogpobHo onucaHo B pasgene 9.2.2. cKOpoCTb NepeMeLeHns Ana nuHeiHo-ynpyroin o6nactm KMKM
BbIYMCNAOT No hopmyne

rae 8 — CKOpOCTb NepeMeLLeHnsi nonepedmnHbl, Mm/c;

8 — nepemMeLieHre nonepeUntbl, MM;
7 — Bpewms, C.
10.2.4 CKOpPOCTb MPUIOXEHNS yCuUius. [Iis Matepuasnos, KOTOPbIE HE MOABEPralT MaKpOCKOMUYECKNM U3MeHe-

HWAM B NOMEPEYHOM CeYEHWN PacHETHOro yyacTka, CKOPOCTb MPUAOXKEHUS YCUINS MOXET OblTb HANMPsAMY CBSi3aHa CO
CKOPOCTbIO HapacTaHWs HanpskeHwil, a cnefoBaTeslbHO, U C PEKOMEHJO0BAHHOW (MM Tpebyemoii) ckopocTbio aedop-
Mauun. O6paTuTe BHUMaHWe, YTO Kak TOMIbKO UCMbITaTe/bHbI 06pa3el, HauyHeT pa3pyluaTbCcs, CKOpocTb Aedopmanun B
pacueTHOM yvacTke UcnblTaTesibHOro obpasua byAeT MEHATLCA faxe HECMOTPA Ha TO. YTO CKOPOCTb NMPUIOXKEHUA yCUINA
0oCTaeTcs NOCTOsIHHOW. CKOPOCTU HapacTaHusi HanpsixeHuii > 35—50 MIa/c ycnewHo NpUMEHANUCH 4151 MUHUMU3aL MK
B/IMSAHNSA BHELWHUX YC/IOBWIA W, TakuMm o6pasoMm, A5 NosydeHns Hanbosbllero 3HaueHns npeaesibHo KOoMbLEeBOA Npoy-
HOCTW Ha pa3pbiB. C ApYroil CTOPOHbI, CKOPOCTW HapacTaHUs HanNPsHXKEHWA 1 NPUIOXKEHNS YCUAUS JO/MKHbI BbliBupaTbes
Takum o6pa3omM, YTOObl CO3A4aBaTb OKOHYaTeslbHOe paspylleHune vepe3 5— 10 ¢ ANA MUHUMU3ALUN BAVUSHUS BHELUHUX
YyCNoBuiAi NP UCNbITAHUM B YC/IOBUAX OKpYyXatoweil atMocdepbl. Ana nuHeliHo-ynpyroli o6nactu KMKM ckopocTb npu-
NOXEHUSA YCUNNA BbIYNCAAIOT NO hopmyne

@)

rae F — cKopocCTb npunoxenuns ycunus. Hic;
F — npunoxeHHoe ycunwue. H;
T — Bpewms, C.
10.25 JInHeliHo-BO3pacTatLmne cerMeHThbl. OBbIYHO UCMbITAHWS NPOBOAATCA NO MPOCTOW NMHeliHO-BO3pacTato-
e YHKLMN C OTAENBbHON CKOPOCTbI0 NPOBEAEHUS UCNbITAHUSA OT HY/N1€BOrO A0 MAakCUMaslbHOro yCUANS B MOMEHT pas-
pyweHuns. OAHaKO B HEKOTOPbIX CyYasx MOXHO NPUMEHSITb MHOTOKpaTHble NIMHEHO-BO3pacTaloLne CerMeHTbl. B Takux
cnyyasx NMPUMEHSIOT HU3KYI0 CKOPOCTb MPOBEAEHUA UCTbITaHWUA 418 IMHEAHOro BO3pacTaHns OT Hy/leBOro A0 NPOMEeXY-
TOYHOTO yCWUNINS, YTO AaeT BpPeMs ANS yAaNeHUs «NpoBUCaHUS» U3 UCMbITATENIbHOW cUCTEMbI. KOHEeYHbI! NMMHeHo-Bo3-
pacTtallnii CerMeHT UCMbITaHUS BbINOHAIOT OT MPOMEXYTOYHOro A0 MakCUMasibHOrO YCUANA B MOMEHT paspyLlUueHus C
TpebyeMoii (xenaemoii) CKopocTbio NPOBeAEHNS UCNbITaHNUA. TUN U NPOAOC/MKUTENBHOCTL IMHEIHOTO Bo3pacTaHusa cnegy-
€T 3aHecTV B NPOTOKO.
10.3 BbInosiHEHUE UCMbIT aHWSA Ha KOJIbLEBYIO NPOYHOCTb Ha pacTaXeHue
10.3.1 YcTaHoBKa ucnblTaTenbHOro obpasua. Heo6xo4Mmo npon3sBecT C60PKY HaXWMHbIX CTEPXHEN, BCTaBKu 1
TpybuaToro ncnbiTateNbHOro o6pasua nepes Tem. kak MOXHO GyAeT NPUCTYNUTb K UCNbITaHuo. Heob6xoanmo ngeHtudn-
LMpoBaTb KOMMNOHEHTbI, Tpebyemble ANA KaXA0ro UCnbiTaHns, 1 0OTMETUTb B NPOTOKO/IE UCNbITaHWA. MomMevatoT ucnbiTa-
TefbHbIVi 06pasel, C NOMOLLbIO HECTUPAEMOro Mapkepa CBepxy, CHU3Y 1 crniepen (Co CTOPOHbI, 0bpalleHHOol kK onepaTopy)
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OTHOCUTE/IbHO UCMbITATeIbHOW MallinHbl. B cnyyae ucnbiTatefbHbIX 06pasLoB ¢ TEH30AaTYMKaMK pacnonaralT ucnbiTa-
TeNbHbI 06pa3el, TakuM 06pa3om, 4Tobbl «NepefHss» CTOpPOHa WCnbiTaTesIbHOro o6pasla U YHUKasibHbIli TEH304ATUUK
(Hanpumep. Strain Gage 1. o6o3Havaemblii SG1) coBnaganu. NMomeyvarT Kaxablii HAXMMHOW CTepXeHb, YTOObl NokasaTtb
ANVHY yyacTka, Haxoaslerocs He nof AasfeHnemM. X. 0T KOHLA HAXUMHOTO CTEPXHS, KOHTaKTUPYIOLLEero co BCTaBKOA.
10.3.2 MoAroToBKa K UCMbITaHnio. OunialnT U CMasbiBalOT BCTaBKy, HaXVMHbIE CTEPXHW U BHYTPEHHWUIA kaHas
Tpy6yaToro ucnbiTaTenbHoro o6pasua. MomelwaroT BCTaBKy B TpyOy. MoMeLaoT HaxXUMHbIe CTEPXHU B 06a KoHLa Tpy6ya-
TOro ncnbiTatenbHOro obpasua, pacnonaras BCTaBky Mexay ABYMS KOHLAMMN HaXMMHbIX CTEepXHeli BHYTpU Tpy6bl. BeTas-
NAT fBa CBOGOAHBIX KOHLLA HAXUMHbIX CTEPXHE B BEPXHWUI N HWXHWIA hukcaTopbl UCMbITATeIbHOW MallWHbI. YCTaHaB-
NNBAIOT PEXUM WUCMbITAHWUA U CKOPOCTb NPOBEAEHUS UCMbITAHUSA Ha UCNbITaTeIbHOW MawnHe. BpeMeHHo nogaepxumeatoT
ucnbiTateNbHbIA 06pa3el, Takum 06pa3om, 4To6bl BCTaBka Oblia OTLEHTPUpOBaHa B WUCMblITaTeNbHOM o6pasle Mexay
ABYMSA HaXXUMHbIMU CTEpPXHSAMUW. [pefBapuTenibHO HarpyXalT BCTaBKy, UTOObl yopaTb «CrnabuHy» C Harpy304HOW pambl
1 3anoNHUTb 3a30p MexXAy BCTABKOW M CTEHKOIW TpyObl TakuM 06pa3oMm, 4Tob6bl 0Tnasna Heo6XoAUMOCTb BO BPEMEHHbIX
ornopax 1 MOXHO 6bi110 Ux y6paTh. MpeaBapuTensHas Harpyska 6yfeT 3aBuceTb OT MaTepuana BCTaBkW U 3a30pa Mexay
BCTaBKO W CTEHKOW TpyObl, NO3TOMY cnefyeT ee onpeAensiTb KOHKPETHO ANSA KaxAol cuTyauuu. YcTaHaBnmBawT cO-
OTBETCTBYIOLYMNI IKCTEH30METP Ha pacyeTHOM yuyacTke MUChbiTaTesIbHOro obpasua 1M 06HYNSAT BbIXOAHbIE CUTHANBI UK
nprucoeAnHAIOT BbIBOAHbIE NPOBOAA TEH30AATUNKOB K 6/10Ky Npeo6pa3oBaHns CUTHAI0B U O6HYNSAOT BbIXOAHbIE CUTHASbI.
MoArotaBnnMBaloT cMCTEMbI CO0pa AaHHbIX AN UX perncTpauyun. PacnonaraloTt 3awuty BOKpYr ncneitatesibHoro obpasua.

MpumevyaHne — CmMasouHble MaTepuanbl BKIOYAOT B cebs, Hanpumep, nonndyrunkynpucun (MBK), 06bIuHyto
CU/TIMKOHOBYIO CMasKy Uiu HepTAHON Ba3esnnH.

10.3.3 BbinonHeHWe ncnbliTaHnsA. 3anyckaloT c60p AaHHbIX. 3anyckalT ucnbiTaTesbHblii pexum. Mocne paspylue-
HUA obpasla OTKYaKT UCMbITaTe/IbHY0 MallHy U c60p AaHHbIX. Paspywalwouiee ycunme Ao/HKHO 6biTb MU3MEPEHO C
TOYHOCTbIO +1.0 % 1 OTMEeYeHO B NPOTOKo/e. AKKypaTHO ybupatT HaXWMHble CTEPXHN (M BCTaBKy, €C/IM 3TO BO3MOXHO)
13 ncneiTatenbHoro obpasua. Ecnu tpyba paspylieHa Ha Kycku, To ciefyeT cnefutb, YTobbl He NoBpeAUTb NOBEPXHOCTU
paspyLieHus, He N03BOJIAA UM KOHTAKTUPOBAaTb APYr C APYroM UAW C ApYrumun obbekTamu. MNomeLlaoT paspyLlleHHble Yya-
CTV ucnbiTaTenbHoro oépasya BMecTe C Npo4YnMu chparMeHTaMmn pacyeTHOro yuyacTka B MOAXOAALWMNIA HeMeTanmyecknin
KOHTeliHep AN nocneayloLLero aHannsa, He BAbixas no06ble YacTuLbl U1K BOSTOKHA.

10.3.4 OnpefensaT OTHOCUTE/bHYI0 BNAaXHOCTb B cooTBeTCTBMM ¢ ACTM E 337.

10.3.5 i3mMepeHuns nocne UcnblTanuii. \amepeHne pasmepoB NoONepeyHoro Ce4eHUs pacyeTHOro yyacTka B MecTe
paspyleHns MoXeT 6biTb BbINO/IHEHO, a pe3y/bTaTbl 3aHeCeHbl B NPOTOKO/ C TOYHOCTbIO A0 0,02 MM. ecnu pacyeTHbIN
y4acTOK He NOJIHOCTbIO (hparMeHTMpoBaH B pesy/bTaTe paspyleHus. Ecnm TouHoe n3mepeHne pasmepoB NonepeyvyHoro
CeYeHUsi He MOXEeT 6bITb BbINOTHEHO U3-3a hparMeHTUpoBaHus, Toraa cnedyeT UCMO/b30BaTb CPefHNe pasMepbl, n3me-
peHHble B pa3gerne 9.1.

10.3.5.1 N3mepsAatoT 1 3aHOCAT B NPOTOKO/T MECTOPACMOIOKEHNE pa3pyLIEHNs Mo OTHOLIEHUIO K CepefiuHe pacyeT-
Horo yvactka. CepefiHa pacyeTHOro yyactka YC/I0BHO MpuHumaeTtcs 3a 0 MM C NOMOXMTENbHbIMU (+) 3HAYEHUAMU MO
Hanpas/ieHNI0 K BEPXHEl 0TMEeYeHHOI YacTu UcnbliTaTeNbHOro obpasua v oTpulaTesibHbIMK (-) 3HaYeHUAMK No Hanpas-
NIEHUNI0 K HWXXHEeN 0TMeYeHHOol YacTu ncnbiTaTelbHOro o6pasua.

10.3.5.2 O6patute BHUMaHWe, YTO pe3ybTaThl, NO/lyYeHHbIe OT UCMbITaTebHbIX 06pa3LL0B, pas3pyLLeHHbIX 3a npe-
AenaMn paBHOMEPHO Harpy>X€HHOro BHYTPEHHUM [laB/IeHNeM PacyYeTHOro y4acTKa, He peKOMeHyeTcs UCMNo/b30BaTh A8
npsIMOro pacyeta cpeAHeii KoMbLEeBO NPOYHOCTN Ha pacTsXKeHne 418 NOHOro UCMbITaHUA. Pe3ynbTaTbl, NOMyYeHHble OT
ucnbiTatesibHbIX 06pas3Los, paspyLieHHbIX 3a Npejenamy paBHOMEPHO Harpy>X€HHOro BHYTPEHHVM [aB/ieHneM yyacTka,
CYNTAKTCA aHOMaslbHbIMW U MOFYT WCMOMb30BATbCA TONbKO B KAYeCTBE YCEUEHHbIX UCMbITaHWi (MHbIMW CnoBamu, Wc-
nbiTaTeNbHble 06pasLbl, B KOTOPbIX KOJIbLLEBOE pacTA/rsalolLee HanpsHKeHne, paBHoe N0 MeHbLUell Mepe HanpskeHuio,
paccuntaHHomy no copmyne (7), noaaepxnsasocb B PABHOMEPHO HAarpy>XeHHOM BHYTPEHHWM [aB/ieHWEM PaCHETHOM
yyacTke nepej Tem. Kak UcnbiTaHne 6bi/10 NpPeXAeBpeMeHHO NpekpaLlleHo 13-3a paspyleHns He B pacyeTHOM yvacTke),
kak onucaHo B ACTM L 1239. gna onpefeneHns napameTpoB pacnpegenieHus npoYHoctTu. C KOHcepBaTUBHOW TOYKM
3peHns, ANA 3aBeplieHnsa Tpebyemoii ctaTucTuyeckoi Bbi6opku (Hanpumep. N = 10) € Lesnblo OLLeHKN CpeAHeli MPOYHOCTH
cnefyeTt UCNbITbIBATb OAUH UCMbITATENbHbIA 06paseL, BMECTO KaxAoro ncnbitatesibHoro obpasua, KoTopblii paspyLumnnics
3a npejenamy pacyeTHOro yyacTka.

10.3.5.3 [insa onpefeneHus MexaHuama 1 Tuna paspylieHust (MHbIMU CI0BaMu, XPYNKWUA U BONIOKHUCTbIA U3/10M)
cnefyeT NPOBOANUTL BU3YyasibHbli KOHTPO/b U ONTUYECKYI0 MUKPOCKOMUIO. Kpome TOro, XoTa KONIMYeCTBEHHbIe N3MepeHuns
HaxoAsiTCs BHE PaMOK JaHHOTo MeToAa WCMbITaHWli, MOXHO BbINMONHUTL CY6bEKTUBHbIE HAGMIOAEHNA KacaTeNlbHO A/INHbI
BbITAHYTOr0 BOJIOKHA, OpWeHTauWn NJI0CKOCTW W3/10Ma, CTEMEHU MEXC/I0MHOro paspylueHWs U NPoYMX OTHOCALLUXCA K
feny feTtanei OTHOCUTENIbHO NOBEPXHOCTU paspyLUeHUs.

10.4 ®pakTorpacus. PekomeHayeTcs BbINOAHATL hpakrorpacmyeckoe nccnefoBaHne Kaxgoro paspyeHHoro
ucnblTaTeNbHOro o6pasua Ans onpefeneHnss MexaHusma paspyleHns KMKM. Ecnu copakTorpadnuBckuii aHanms He npo-
BOAWACS. TO 3TO JO/IKHO 6bITb YETKO OTMEYEHO B MPOTOKOJIE UCMbITAHWIA.

MpumeuyaHne — Pepakyus pasfena M3MEHeHa ANs NPUBEAEHUS B COOTBETCTBME C TpeboBaHUAMU
FOCT 1.5—2001 (MyHKT 7.9.8).
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Mpunoxexue Ab
(cnpaBoy4HOE)

OpUrnMHanbHbI TEKCT HE BK/OYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB
npuMeHeHHoro ctaHgapta ACTM

nB.1

3 TepmuHonorusa

3.1 OnpepeneHus

3.1.1 OnpegeneHns TEPMUHOB, OTHOCSLLIMXCS K MCMbITAHNAM Ha KO/bLEBYIO MPOYHOCTb Ha pacTsxeHune, npeacTaB-
neHHble B ACTM E 6. npuMeHUMbI 1 K TepMUHAM, UCNO/b3yeMbIM B ;/AHHOM MeTode ucnbiTaHuii. OnpegeneHns Tepmu-
HOB. OTHOCSILLMXCA K BbICOKOKAYeCTBEHHOI kepamuke, npeacTtassieHHble B ACTM Ll 1145. npumeHuUMbl 1 K TepMUHaM,
MCMosb3yeMbiM B JlAaHHOM MeToAe UCMbITaHWii. OnpefeneHns TePMUHOB, OTHOCALLMXCS K KOMMO3UTHbIM MaTtepuanam,
apMypoBaHHbLIM BOJIOKHOM, npejcTassieHHble B ACTM [, 3878. npumMeHWMbl U K TEPMUHAM, UCMOJIb3yeMbIM B JaHHOM
MeToAae ucnbiTaHnii. CoOOTBETCTBYIOLME OnpeAenieHns, nepeuncieHHble B ACTM E 1012. ACTM L, 1145, ACTM [, 3878
n ACTM E 6. npeacTaBfieHbl fjanee ¢ yka3aHneM B CKO6Kkax COOTBETCTBYIOLLErO UCTOYHMKA. [JONOMHUTENbHbIE TEPMUHbI,
1cnosb3yemMblie B paMkax fJaHHOro MeTofa UCMbITaHWi, npefcTaBneHbl Aanee.

3.1.2 BbICOKOKaYeCTBeHHas Kepamuka: KOHCTPYKTUBHO CMIOXHbIN, BbICOKOI(hEKTUBHbIN, MPENMYLECTBEHHO He-
MeTal/IMYeckunii. HeopraHuyeckuii, kepamMmuyecknii matepuasn, obnagawwmii cneunuueckumMn yHKLMOHaIbHBIMU CBOI-
ctBamu (cM. ACTM L 1145).

3.1.3 pa3pbiBHaa cuna: Cuna, npy KOTOpol nponcxoguT paspyweHnue (cm. ACTM E 6).

3.1.4 KOMNO3NTHbLIA MaTepuan c kepamuueckoit matpuueit (KMKM): Martepuan, cocToAawmii 3 gByx nnn 6onee
maTepuanos (HepacTBOPUMBbIX APYT B APYyre), B KOTOPOM OCHOBHbIM, MOCTOSAHHbIM KOMMOHEHTOM (MaTPUYHbIM KOMMNOHEH-
TOM) AIBNSieTCA Kepamuka, npyu 3TOM BTOPUYHbLIM KOMMNOHEHTOM (-MW) (apMUPYIOLLUM KOMMOHEHTOM) MOXeT OblTb kepa-
MUKa. CTekoKkepammka, CTeKN0, MeTas UK opraHnyeckne matepvanbl. Takme KOMNOHEHTbl KOMOGUHMPYIOTCSA Ha Makpo-
pasmepHOM ypoBHe, chopmupys ahheKTUBHbI TexHUYeckuii matepuan, obnagatoLmnii onpeseneHHbIMU cBoiCTBaMM Unn
noBefieHneM, KOTopble He CBONCTBEHHbI MHANBUAYAbHBIM COCTABASALWMM KOMMOHEHTaM.

3.1.5 KOMNO3UTHLI MaTepuan c kKepamMu4yeckoil maTpuuei, apMUpOBaHHbIi HeNpepbIBHbIM BO/IOKHOM
(KMKMAHB): KoMnosuTHbIli maTepuasn ¢ kepamMuyeckoli MaTpuueid, B KOTOPOM apmupyowasa asa cocTouT u3 Henpe-
PbIBHOTO BOJIOKHA, HENPEPbLIBHOW HATU WA TKAHOTO MOJIOTHA.

3.1.6 pacueTHbIli yyacTok: [epBoHavyanbHas AMHa Toro yuacTka obpasua, Ha KoTopoMm onpegensieTcs gedopma-
1A Nn n3MeHeHme gnuiHbl (cM. ACTM E 6).

3.1.7 KonbLueBaa NPOYHOCTb Ha pacTaxeHue: MakcumasibHass KOMMOHEHTa PacTAXEHWUA KOJMbLeBOro Hanpsxe-
HUA. KOTOPYIO CNOco6eH Bblgepxatb matepuan. KonbLesas NPOYHOCTb Ha pacTsXeHne paccunTbiBaeTcs N0 MakCMMmalb-
HOMY BHYTPEeHHeMy AaBfeHuto, JeiicTByloLieMy B Tpy64yaToM ucnbiTaTelbHoM obpasLie.

3.1.8 HanpsxeHne pacTpecknsaHua maTpuubl: MNpuknagsiBaemMoe pacTarnsalrollee HanpsxeHue, npyu KOTOPoOM
mMaTtpuua pacTpeckmBaeTca Ha psaf Npuban3nTenbHO napanenbHbiX 6/10K0B, NepneHANKYNSPHbIX pacTarnealolwemy Ha-
NPSXXEHNIO.

3.1.8.1 O6eyxaeHne. B HeKOTOpbIX CAy4Yasx HanpskeHue pacTpeckMBaHWA MaTpulbl MOXeT 6biTb NMokasaHo Ha
KPUBOW «HanpshxeHne/gecopmanmsa» B (hopmMe OTK/IOHEHUSA OT IMHEWHOCTU (NpeAen NponopunoHansHOCTK) unu B hopme
HapacTalLero nageHuns HanpsxeHna npu ysennyeHun gechopmaun. B npoumx cnyyasx, 0CO6eHHO Npy UCNO/Ib30BaHUN
mMaTepuasnos, Y KOTOPbIX HET JIMHEHOW 061acTh Ha KPMBOI «HanpsxeHne/gedopmanmsa». HanpsXkeHne pacTpeckmBaHns
MaTpuLbl MOXET 6biTb NOKa3aHO B BUAE NEPBOr0 HANPSHKEHUS, NPU KOTOPOM HauvHaeT hukcmposBaTbes gedhopmaLus no-
CTOSAHHOTO CMELUEHNS NMPW CHATUW HarpyXXeHus (Npegen ynpyroctu).

3.1.9 moaynb ynpyrocTtu: OTHOWEHWE HaNpPsSXeHUs1 K COOTBETCTBYIOL el aedopmaLun Hxe npegena nponopuu-
oHanbHocTn (cm. ACTM E 6).

3.1.10 yaenbHas pab6oTa ynpyroit gecopmauun: dHeprus gedopmauun Ha eguHuLy obbema, Tpebyemas ans
ynpyroro HanpshkeHus matepuana c Hynsa A0 npejena nponopLyoHanbHOCTM, NokasbiBalLias cnocobHOCTb MaTepuana
nornowaTb 3Hepruto nNpu ynpyroii gecopmaum 1 Bo3BpallaTbCs B UCXOAHYIO (DOPMY NPU CHATUU HarpyXeHus.

3.1.11 mopfynb ycToiiunBocTu: DHeprua gedopmaummn Ha eanHuly obbema, Tpebyemas HanpsxxeHus matepuana
C HY/NA O OKOHYATE/NIbHOro paspyLleHns, nokasbiBawllias CNOCOOHOCTbL Matepuana noraolwarb 3Hepruo 3a npegenamu
obnacTu ynpyrux gecopmanmii (MHbIMK cioBamu, fonyckaeMoe noBpexaeHne matepvana).

3.1.11.1 O6cyxaeHne. Moay/nb yCTOWUMBOCTH TaKXKe [IOXKET OblTb HA3BaH 3HEPrMeil CyMMapHOro NOBPeXAEHUs W.
no cyliecTBy, paccmMaTpuBaTtbCs Kak nokasaTesib CNOCOGHOCTM MaTepuana BblAepXuBaTb NOBPEXAEHNS, a He Kak CBOA-
CTBO MaTepuana. MeToabl MeEXaHUYeCKOro paspylleHus matepuanos Ana onpegenexHus xapakrepuctuk KMKM He 6biiu
pa3spaboTaHbl. OnpefeneHne MoAyns yCTONYMBOCTU, KakK YCTARHOBNEHO B AAHHOM MeToAe WUCMbITaHWii, 4na onpeAenexHuns
XapakTepucTuK npouecca cymMmapHoro nospexgeHuns 8 KMKM MoxeT nepectaTb 6biTb akTya/bHbIM, Korga nosBATCS Me-
TOAbl MexaHn4eckoro paspylieHuns ansa KMKM.
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3.1.12 HanpshxeHne npegena nponopumnoHanbHOCTU: Hanbonbluee HanpshXeHne, KOTOpoe CNOCO6EH BblAEPXM-
BaTb MaTepuan 6e3 N06bIX OTKNOHEHWI OT MPOMNOPLMOHANIBHOCTY HanpsxeHus k gedopmauum (3akoH yka).

3.1.12.1 O6eyxaeHne. MHOroYncneHHble aKCNePUMEHTBI MoKasasnun, YTO 3Ha4YeHus, HabngaemMble 415 HANPSXEHUA
npegena nponopumoHasbHOEX. B 3HAUYNTE/IbHON CTENEHN MEHSIIOTCA B 3aBUCUMMOCTU OT YyBCTBUTE/IBHOCTU U TOYHOCTU
ncnblTateNlbHoro 060pyA0BaHNA, IKCLLEHTPUYHOCTU HarpyXxeHns, macltaba, B KOTOPOM HAHOCUTCA Ha rpaduk gnarpamma
«HanpshkeHnededopmaLusa». u npounx gaktopos. Mpu HeO06X0AUMOCTV onpeAeneHns npegena NPoONopUNOHaNbHOCTU
cnefyeT yCTaHOBUTbL NpoLeypy UCNbITaHUSA U YyBCTBUTEIbHOCTb UCMbITaTeNbHOro o6opynosaHus (cm. ACTM E 6).

3.1.13 mMeANeHHbIli POCT TpewnHbl, cyw: JOKpUTUYECKU A pocT TpelmHbl (pacnpocTpaHeHne), KOTopblii MoXeT
6blTb C/IEACTBMEM TaKUX MEXaHU3MOB, Kak KOPPO3MOHHOE pacTpeckuBaHue Mnoj BO3AeiCcTBUEM OKpyxatoliell cpeabl unm
Anddy3MoHHOE pacTpeckrBaHue.

06.2
5. 3HAYNMOCTb U NPUMEHeHNe
51 [aHHbI MeTog ncnbiTaHUi (MHaYe HasbiBaeMblii METOAOM CBOGOAHO NOABELLUEHHON TPYyObl) MOXET ObiTb

nosnb3oBaH AN paspaboTkn maTepuasnos, CpaBHEHUA MaTepuasnos, 0T6opa MaTepuasios, OTCENBAHUA MaTepUasnos U KOH-
TPONs KayecTsa. [laHHbIli MeTOA UCAbITaHW He peKOMeHAyeTCa ANS onpeefieHns XxapakTepucTuk matepmasnos, hopmu-
pPOBaHUA UCXOAHBIX [aHHbIX A1 NPOEKTUPOBaHUA U/ NPOBEPKU/NOATBEPXAEHUA Moeny Aedopmaln MaTepuanos.

5.2 KoMno3uTHble Matepuasbl C kKepaMUyeckoil maTpuleii, apMMpoBaHHble HenpepbiBHbIM BO/TIOKHOM (KMKMAHB),
COCTOAT U3 HenpepbIBHOrO HanpasieHHoro (1-D, 2-D n 3-D) ycunexus n3 kepammyeckoro BOSIOKHA B MeIKO3EPHUCTON
(< 50 MKM) KepaMunyecKoit maTpuLe C KOHTPOIMPYEMOl NOPUCTOCTbI0. 3a4acTylo Takne KOMMNO3UTHbIe MaTepuasbl UMelT
ToHkoe (o7 0.1 fo 10 MKM) cneymanu3npoBaHHOe NOKPbITUE NOBEPXHOCTU BOSIOKOH /151 OTK/IOHEHUA TPeLMH U BbITATnBa-
HUA BOJTOKOH.

5.3 KomnoHeHTol KMKMAHB xapakTepu3yoTca 0Co6eHHOl 1 B3aumoycunmsatolleiicsi kombuHaumeil cBoicTs ma-
TepuanoB. NOKPbLITUI NMOBEPXHOCTEV pasgena, KOHTPOISA NOPUCTOCTU, KOMNO3UTHON CTpyKTypbl (1-D. 2-0 n 3-D) u reo-
METPUYECKO hopMbl, NpUYemM Bce 3TW (PakTopbl 06bIYHO HEOTAENUMbI APYT OT Apyra. MPorHo3MpoBaHne MexaHuyeckunx
xapaktepuctuk Tpy6 n3 KMKMAHB (oco6eHHO ¢ nneTeHoli 1 3-O-TkaHO CTPYKTYpPOii) He r0XeT 6bITh BbINO/IHEHO NOCpes-
CTBOM NepeHoca U3MepPEHHbIX CBOWCTB niockoro nucta n3 KMKMAHB Ha Tpy6bl. B yacTHOCTU, Tpy6UaTble KOMNOHEHTHI,
n3rotosneHHble n3 KMKM, 06pasyioT yHuKaibHyl0 B3auMOyCUINBAIOLLYIOCS KOMOVHALMI0 MaTteprana n reoMeTpuyeckoi
hopMbl, NpuyemM aT1 hakTopbl HEOTAENUMbI APYT OT Apyra. NHbIMK cioBamu, NPOrHO3MPOBaHNE MEXaHUYeCcKnx xapakre-
pucTnk Tpy6 13 KMKM 06bI4HO HE MOXET 6biTb BbINOTHEHO NMOCPEACTBOM UCMO/1b30BAHUA U3MEPEHHbIX CBONCTB MI0CKOro
nucta. VcnbiTaHne Ha npoYHocTb Tpy6 u3 KMKM nog geiicTBrem BHYTPEHHErO AaBneHns AaeT MHOopMaLnio 0 MexaHu-
YecKux CBOWCTBaX M NPOYHOCTM MaTepuana, NoABEPrHyTOro HanpsHKEHW0 N0 MHOTUM OCAM.

5.4 B oT/MuMe OT MOHOMNUTHON BbICOKOKAYECTBEHHOI KepaMuKu, KoTopas KaTacTpodpuyecku paspyliaerca us-3a
0TAeNbHOro 0CHOBHOTO Aedekta, KMKM 06bI4HO nogsepraeTca BO34eNCTBUNIO NOCTENEHHOTO pa3pyLlueHunsl, CBA3aHHOro ¢
npoLeccomM CyMMapHOro nospexaeHus. Noatomy, HECMOTPS Ha TO YTO 06beM MaTtepuasna, nojseprawLLerocs pasHomep-
HOMY KO/IbLieBOMY pacTArMBaloLWemMy HanpsHKeHWo 41 UCMbITaHWSA OTAEe/IbHOVi paBHOMEPHO NOABEPXEHHON AeliCTBUIO
faBneHnsa Tpyobl, MOXeT 6bITb 3HAUMMbIM (DAKTOPOM A5 ONpefeNeHns HanpsXXeHns pacTPecknBaHUs MaTpulbl, Takoi
Xe 06bem [IOKET He ObiTb TakMM Xe 3HauMMbIM PaKkTopom A8 onpeAeneHus npeaenbHoit npoyHoctn KMKM. Opgxako
BEPOATHOCTHLIN XapakTep pacnpejeneHns NpoYHOCTH Xpynkux matpul, KMKM TpebyeT npuMeHeHna cTaTUCTUYECKN 3Ha-
YMMOTO KONMyecTBa ucnbiTaTesibHbiXx 06pa3sL0B A1 NPOBEAEHUS CTATUCTUYECKOro aHann3a n npoekTuposaxus. Viccnego-
BaHNA N0 ONpefesieHnio TOYHOro B/IMAHNA 06bema ncnbiTaTelbHoro obpasua Ha pacnpejeneHve npoyHocTu na KMKM
He 6binn 3aBeplleHbl. CnegyeT OTMETUTb, YTO 3HAYEHUS KONbLEBON NPOYHOCTU Ha pacTsKeHue, NoMyYeHHble C UCNOSb-
30BaHMEM Pas/INYHbIX PEKOMEH/[0BaHHbIX UCMbITaTe/IbHbIX 06pas3LoB C pas/iMyHbIM 06bLemMoM MaTepuana B pacyeTHOM
y4yacTke, MOTYT pa3/imyatbCsa M3-3a BIUSHUA obbema.

5.5 McnbiTaHna Ha KoNbLEBYIO NMPOYHOCTL Ha pacTsxeHne obecrneunsaloT MHOpPMaL Mo 0 NPOYHOCTU 1 gedopma-
uuM MaTepuasnos noj feicTBMEM [ByXOCEBOrO HanpshKeHUs Noj AeiicTBnemM BHYTPEHHEro gasneHus B Tpybe. B ucnbita-
HMAX NOA06HOro TNa NPUCYLLM HEPABHOMEPHbIE HANPSKEHHbIE COCTOAHMS, MO3TOMY Npu NocneayoLLeil oLeHke No6oro
He/IMHeNHOro HanpsXXeHHo-AetOPMUPOBAHHOIO COCTOAHUS HEOBX0ANMO YHecTb HecuMmMeTpuyHoe nosegenne KMKM nog
feiicTBueM [ByxoCeBbiX HanpsikeHuii. Mofo6Hoe HenuHeliHoe NoBeAeHNEe MOXEeT Pa3BUTLCS B pesy/nbTaTe NpoTekaHWus
npoL,eccoB CyMMapHOro noBpexAeHns (Hanpumep, pacTpecknBaHue MaTpulbl, HapyleHne CLEeneHns Mexay matpuuei
1 BOJIOKHOM, paspbliB BOJIOKHA, PAcC/ioeHne W T. [.), Ha 4TO MOIYT OKasaTb B/IMAHNE PEXUM UCMbITAHUA, CKOPOCTb WC-
nbiTaHms, adhdekTbl 06paboTKM UNN BO3AENCTBUA OKpyXaloLeli cpefbl. HekoTopble 13 3aTnx athhekToB MOryT 6biTb MO-
CNeACTBUAMU KOPPO3MOHHOIO pacTpecknBaHus Wan OKPUroyeckoro (Mea1eHHOro) pocTa TpewyH, KOTopble MOXHO MUHK-
MU3nMpoBaTh, NPOBOAA WUCMbITAHWE MPY JOCTATOYHO BbICOKNX CKOPOCTAX B COOTBETCTBMM C J@aHHbIM METOAOM UCMbITAHWIA.

5.6 Pe3ynbTaTbl UCMbITAHWIA Ha KOMbLEBYIO NPOYHOCTb HA PaCTSXeHWe UcnbiTaTeslbHbiX 06pa3L 0B, U3rOTOB/EHHbIX
B COOTBETCTBMM CO CTAHAAPTN30BaHHbIMY pasmMepamMun U3 KOHKPETHOro maTtepuana Wan U3 BblGpaHHbIX YacTeid, MoryT He
NOJIHOCTbIO laBaTb NpejcTaB/ieHne 0 NPOYHOCTHLIX U AehopMaLMOHHbIX CBOMCTBAX NOHOPA3MEPHOro, LieN1oro KOHeYHo-
ro NpoAyKTa uin o ero NoBeAEeHnN B Npouecce aKcnayataunm B pasinyHbiX OKPYXatoLnx YCa0BUAX.

5.7 C uenblo KOHTPOA KayecTsa pesy/ibTaTbl, NOJyYEHHbIE NPU UCMbITAHUA CTAHAAPTU30BAHHbLIX TPy6uaTbIX UC-
nbiTaTesibHbIX 06pa3L0B Ha KOMbLEBYI0 NPOYHOCTb HA PaCTSXKEHNE, MOTyT CHMTaTLCA CBUAETEIbCTBYIOLMMU O NOBEAEHUN
maTtepuana, U3 KoToporo oHu 6bim 0TO6paHbl, 0 3aAaHHbIX OCHOBHbIX YC/10BUSIX 06paboTkn 1 nocneayolleii TepMoo6-
paboTke.
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5.8 lMoBefeHne Npu KoNbLEBOM pacTArMBalolWemM HanpsxeHnn n npoyHoctb KMKM 3aBucut ot npucywero KMKM
COMPOTUB/IEHNA pa3pbiBy, HaNNUNA fedekToB UM NPOLECcCOB HAKOMIEHUsI MOBPEXAEHN A Uan oT Toro u gpyroro. HacTo-
ATeNbHO pPeKOMeHAyeTCsA BbINO/IHUTbL aHann3 NoBepxXHOCTen pa3pbiBa 1 dpakTorpaduio. XoTsa 3T0 IEXUT 3a npegenamm
[laHHOTO MeToAa UcnbITaHuiA.

IB.3

6.2 XOTS NOAroTOBKY MOBEPXHOCTW UCMbITATE/bHbIX 06pa3L0B 06bIY4HO HE paccMaTpuBaloT B KayecTBe Cepbe3Hoii
npo6nembl 4na KMKM. oHa MOXeT NnpuBecTn K BOSHUKHOBEHWIO AeheKTOB, KOTOPble MOTyT OKa3biBaTb Pe3K0O BbipaXeHHoe
B/IMSIHME Ha MeXaHW4yeckue CBOWCTBA M NoBefeHne MaTepuana B OTHOWEHWUN KOMbLEBO NPOYHOCTU Ha pacTsxeHune (Ha-
npumep, Ha YOPMy ¥ YpOBEHb pe3ynbTupyloLleli KpUBOW «HanpseHne/aedopmanmns». KoMbLEBY NPOYHOCTb Ha pac-
TSXKEHVe 1 aedopmaluio pacTsXxeHus, npegen NponopuuoHanbHOCTU HanpshkeHusa n gedopmauun u T. 4.). LedekTb
MexaHu4yeckoli 06paboTkn, BO3HVKLIME NPV NOArOTOBKE UCMbITaTeNbHOro o6pasua, MoryT 6biTk Kak clyyaiiHbiM hakTopom
BO3/eiicTBMS Npu onpefeneHun npeaesibHOW NMPOYHOCTWM MaTepuana B uaeasnbHOM COCTOsHUM (TO ecTb Gosee yactoe
BO3HUKHOBEHWE paspblBOB, NHULIMUMPOBAHHbLIX C MOBEPXHOCTW, MO CPABHEHWIO C paspbiBamMu, MHULUMPOBAHHLIMU N3 06b-
emMa). Tak 1 HeOTbeM/IEMOW YacTbl0 U3MePSAEMbIX MPOYHOCTHBIX XapakTepucTuk. MoarotoBka NOBEPXHOCTU Takke MOXeT
NPUBECTU K BO3HUKHOBEHWNIO OCTATOYHbIX HAMPSHXKEHWUA. He cyllecTByeT yHWBepCasbHbIX UMW CTaH4apTU3NPOBaHHbIX Me-
TOA0B NOATOTOBKM MOBEPXHOCTU. CnefyeT NOHMMATb, YTO OKOHYATe IbHbIE Lark N0 MexaHnyeckoin o6paboTke MoryT Heil-
TpanusoBaTb AedekTbl MexaHn4eckoil 06paboTkn, NOABMBLLMECS MPU NEpPBUYHON 06paboTke, HO MOTYT 1 He NO3BONUTb
aToro. Takum 06pa3om, UCTOPUS M3FOTOBJIEHNSA WCNbITATE/IbHOTO obpasiia MOXeT CbirpaTb BaXHYK pO/ib B U3MEPEHHOM
pacnpefeneHun NPoYHOCTU U JO/MKHA OblTb BHECEHA B NPOTOKO/. Kpome Toro, cnoco6 M3roToB/EHUs!, UCMO/b30BaHHbIN
AN onpefeneHHbIX KOMMO3UTHbIX MaTepuanos (Hanpumep, xumuyeckas VHGUAbTpauua M3 naposBoii asbl uam rops-
Yyee npeccoBaHue), MOXeT NoTpe6oBaTb NPOBEAEHUA UCMbITAHWIA NCNblTaTebHbIX 06pa3LoB B 06paboTaHHOM COCTOSIHUN
(MHBIMKM cnoBamu, MOXeT OTCYTCTBOBaTb BO3MOXHOCTb MPOBEAEHNS MexaHW4yeckoil 06paboTkn NoBEPXHOCTeR ucnbiTa-
TenbHoOro o6bpasua).

6.3 WcnbiTaHna Tpy6 s KMKM nog geiicTBrnem BHYTPEHHEro gaBfeHns MOryT reHepupoBaTb ABYX- U Tpexoce-
BOE pacnpefesieHne HanpsXeHnin ¢ MakCMMasnbHbIMU U MUHUMAaNbHLIMW 3HAYEHUAMWU HaNPsHKeHW, BO3HUKAIOLWNX Ha
NOBEPXHOCTU UCMbITaTeIbHOro 06pasua v NPMBOAALLNX K paspbiBaM, MHULUUPYEMbIM Ha NOBEPXHOCTU unu B6aM3N oT
Touek reomeTpuyeckmx nepexofoB. Kpome Toro, ecnu gecdopmanmm M3MepsitoT Ha MOBEPXHOCTSAX, FAe BCTpevalTcs
MaKCMMasibHble MW MUHUMAalbHbIe HanpshkeHus, To apdekT n3rnba MoxeT nosfeyb 3a co60li HeBEpHOe u3MepeHue
Aedopmaunii, 3aBucsLLee OT pacnosioxXeHns TeHsomeTpa Ha o6pasue. Mofo6HbLIM 06pa3oM pasBuUTME paspbiBa C No-
BEPXHOCTHbIX JedeKTOB MOXeT 6biTb YCUIEHO WAW MoAasBneHo 6narofgaps HaJnynilo HepaBHOMEPHbLIX HaNpPsXEeHWiA,
BbI3BAHHbIX N3TMGOM.

6.4 TpeHve mexay BCTaBKON u rpy6oii n/mnn HecmasaHHO BHYTPeHHel NoBepXHOCTbi0 Tpy6YaToro ucnbitatesb-
HOro o6pasua MOXeT MPUBECTU K BOSHUKHOBEHMIO CXKMMAILWNX HANPSHXKEHNA HA BHYTPEHHEM MPOXOAHOM kaHasne Tpy6bl,
KoTOpble ByAyT CHWXaTb KONbLEeBOe HanpshkeHne B Tpybe. Kpome Toro, Takoe TpeHWe ycunvsaeT NpofosibHoe narnbato-
Lee HanpshkeHue.

0B .4

8. ®akTOpbl pucka

8.1 Bo BpeMmsi NnpoBefeHNs 4aHHOTo MeToAa MCMbITaHUA NPUCYTCTBYET BbiCOKAs BO3MOXHOCTb MOSIB/IEHUS NeTato-
LMx hparMeHTOB pa3pyLUEHHOro UCMbITaTeNbHOIO MaTepuana. Xpynkas npupoja BblCOKOKAYECTBEHHOW KepaMuKn 1 Bbl-
fleneHue aHeprumn gecopmaunmn SBASeTCs 04HOM U3 MPUYMH NOTEHLMANbHOTO NOSIB/IEHNSA HeynpaB/isieMblX (hparMeHToB
npu paspylieHun. HactosTenbHO pekomMeHAyeTcs NPUHUMAaTb Mepbl A8 oKanu3aunm u CoXxpaHeHus Takux pparmMeHTos
ANns nocnepytoLein dppakTorpacmnyeckoil PeKOHCTPYKLUM 1 aHanusa.

8.2 OTKpbITbie BO/IOKHA Ha KpOMKax UcnbiTaTesbHbIX 06pasyos 13 KMKM npeacTaBnsioT onacHOCTb U3-3a OCTPOThI
1 XPYNKOCTM Kepamuyeckoro BosIokHa. Bce. kTo 6yayT paboTaTb C TakuMy matepuanamu, fOo/KHbl 6biTb XOPOLIO NHAGOP-
MUPOBaHbl 06 3TUX YCNIOBUAX U O NPaBUbHbIX MeTogax paboTsl.

6.5

9.1 l'eomeTpua ncnoiTaTeNbHOro obpasya

9.1.1 O6bwasn nHdopmauusa. NeomeTpus TpybUaToro UcnbiTatesnibHoro o6pasya 3aBMCUT OT KOHEYHOTO MCMO/Ib30Ba-
HUS flaHHbIX MO KOJMIbLIEBOI NPOYHOCTK Ha pacTsxeHue. HanpumMmep, ecnu TpebyeTcs KoNbLeBas NPOYHOCTb Ha pacTaxe-
HWe N3roTOB/IEHHOrO 3/1IEMEHTA, TO pa3Mepbl NOSYUMBLIETOCA UCMbITaTeNIbHOro o6pasya MoryT oTpaxaTb OrpaHuyeHns no
TOJILMHE CTEHKU, AnameTpy Tpy6bl U f/IMHE 3aneMeHTa. Ecnm Heo6X04MMO OLLEeHUTb BAIUSIHWE B3aUMOLECTBUI pas3/iMuHbIxX
COCTaBAAWMNX MaTepuanos Ana koHkpetHoro KMKM. npou3BefeHHOro ¢ NoMoLLblo KOHKPETHOW TEXHONOTNYecKoi cxe-
Mbl. TOrfa pasmep ucnbiTaTenbHOro o6pasua 1 noayynBLIErocs pacyeTHOro yyactka (To ecTb f/IMHa BCTaBKM MW ANMHA
y4yacTka, HaxoAslierocs nog gasneHvieM) 6yayT oTpaxaTb 06beM, KOTOpbI Heob6xoanMo oTobpaTh B BUAe o6pasua. Kpo-
Me TOro, paccuMTaHHas A/inMHa BCTaBKU (TO eCTb A/IMHA y4acTKa, HaxoAsLerocs nog AaBfieHneM) nac 4/IMHa HaOXUMHbIX
cTepxHel (To eCTb A/INHA yyacTka, HaxoAsLeroca He nog fasnexHnem) 6yayT BANATb HA OKOHYaTe IbHYl0 reoMeTpuio nc-
nbiTaTeNIbHOro o6pasua. FeomeTpun TpyGUaTbIX NCTbITATENbHbIX 06pa3LoB, NCNOMb3YEMbIX A1 MAKCUMasIbHOTO yBeuye-
HUS MW YMEHbLUEHNS HanpshXeHWUiA B TOMLWMHE CTEHKU, BblN UCCNeAoBaHbl 3KCNepUMeEHTanbHO U aHanuTuyeckm (1.2.3).
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9.1.1.1 B cnepytowmx pasgenax obcyxgaotcs Heobxoanmble pasmepbl Tpy6UaTbiX UCNbITATENbHbIX 06pa3LoB Ans
UCMbITAHNS Ha KOMbLEBYIO MPOYHOCTb Ha pacTsxeHue, XoTs nobas reomeTpus npuemnema, ecnm oHa yaosneTsopsieT
TpeboBaHMAM [aHHOrO MeToAa UCMbITaHWii N0 pasmepaM HaXUMHbIX CTEpPXHel W ucnbiTaTenbHOro obpasya, a Takke
pacnonoxeHuto paspbiBa. OTKIOHEHWNA OT PEKOMEHAO0BaHHbIX reoMeTpuii MoryT 6biTb HE06X0AMMbI B 3aBUCUMOCTM OT
KOHKpeTHoro oueHnsaemoro KMKM. Heob6xoAnMo MpoOBECT aHann3bl HANPsHKeHW HeUCnbITaHHbIX UCNbITaTeIbHbIX 006-
pasuoB. YTo6bl y6eAnTbCA, YTO KOHLLEeHTpaLUN HanpsKeHunii, KOTopble MOTyT NPUBECTU K HeXenaTe bHbIM pa3pyLueHnsam
3a npejenamy pacyeTHOro yyacTka, He CylecTByloT. CnegyeT oTMeTUTb, 4TO 06pasLbl onpeAenieHHoV opMbl Mo CBOEN
npupoje cofepxart npucylime UM KOHLEHTpauWUn HanpskeHuii n3-3a reomeTpuyecknx nepexofos, KoTopblie Ao6asBnsoT
CBOI a(hIeKT K HaNPsHKEHWNIO U3-3a KOHEYHOW AJIMHbI 3/1aCTOMEPHbIX BCTaBOK. AHa/NM3bl HaNpsXXeHWi MOryT nokasaTb
Be/INUMHY TakuX KOHLLeHTpaLmnii HanpskeHWii, nokasbiBas Npu 3TOM ycrneLHoe co3aaHne 61M3Koro K paBHOMEPHOMY KOJlb-
L,eBOro HanpsHKeHHOro pacTArMBaloLWero COCTOAHNA B pacyeTHOM y4yacTke UcnbiTaTeNlbHOro obpasua.

9.1.2 Pa3mepsbl ncnoitatenbHoro obpasya. Xota guameTpbl U TONAWMHA CTEeHKM TPy6 13 KMKM MoryT WMpoKo Bapbu-
poBaTbCsl B 3aBUCUMOCTY OT MPUMEHEHWS, B pe3ynibTaTe aHaIMTUYEeCKNX N IKCNeprMeHTalbHbIX UccaefoBaHnii 6b110 no-
KasaHo (1.2. 3), 4TO yCMeLWHOCTb UCTbITaHNI ByAeT MakcManbHO NoBbILLEHa NPV UCNOIb30BaHWUMN TPY6 C NOSTHON ANUHON
13 cnepayrowero guanasoHa

L'z 16/(1. (4)

Ab.6

9.4 BanupaunoHHoe ncnbiTaHue. BanuaaunoHHoe UHAMBUAYaNbHOE UCTbITaHUE NpeacTaBnseT co6oi ucnbiTaHue,
KOTOpOe yf0BNeTBOPSeT BCeM nocneayowmm Tpe6oBaHnsaM AaHHOr0 MeTOAa UCMbITAHWA C OKOHYaTe IbHbIM pa3pyLUeHn-
€M B paBHOMEPHO HaNpPs)XEHHOM pacyeTHOM y4acTke (TO eCTb [/IMHA BCTABKU NOJ AaBNEHUEM) 3a UCK/TYEHNEM ClyYaes,
KOrga ucnblTaHus, CONPoBOXAALMecs pa3pbiBOM 3a npefenamn pacyeTHOro yyacTka, MHTepnpeTupyloTca B KauyecTse
NpepBaHHbIX UCMbITaHWIi C Liefblo aHaNN30B YCEUYEHHbIX UCMbITaHUIA.

0B.7

10.1 Pa3mepbl ucnbiTaTenbHoro obpasua. OnpeAensaoT TONWNHY CTEHKU U HAPYXHbIV AnaMeTp pacyeTHOro yvacT-
Ka KaXoro ucnbitateslbHoro o6pasya ¢ TO4HOCTbIO 40 0.02 MM. BbINOHAIT M3MEPEHUSA KaK MUHUMYM B TpeXx MNiocKo-
CTSX NONEPEYHOro CeYEHUA pacyeTHOro yyacTka. Bo nsbexaHve nospexgeHns KpUTMHECKN BaXKHON 061acTn pacyeTHOro
yyacTka peKkOMeHAyeTCsi BbIMO/IHATbL U3MEPEHUss ONTUYECKUMU MeTogamu (Hanpumep, oNnTUYECKUM KOMNapaTopom) uaun
MeXaHUYeCcKu C MOMOLLbI0 caMoorpaHunymBarLLerocs (hPUKLMOHHBIA NN XpanoBblii MexaHn3m) N0CKOro MukpoMeTpa ¢
NATKOW. [IlNA n3mepeHusi pasmepoB Mexay TKaHbIMU MOBEPXHOCTAMMW TKaHbIX MaTepuasoB B OCHOBHOM WUCMOMb3YOT camo-
orpaHnmunsaLWnincs (PpPUKLMOHHbIN NN XPanoBblii MeXaHn3m) NI0CKMIA MUKPOMETP C NATKON C pasmepamy NonepeyHoro
ceyeHnss MMHUMYM 5 MM. BO Bcex cnyvasx paspelleHne NHCTpyMeHTa [JO/IXHO COOTBETCTBOBaTb YCTAHOB/IEHHOMY B pas-
fene 7.5. CobniofaiiTe 0CTOPOXHOCTb A5 NPeOTBPaLLEHNS NOBPEeXJeHNs pacyeTHOro yyacTka ncnbitateslbHoro o6pas-
ua. icnonb3oBaHne MMKPOMETPOB CO ChepUYECKUM HAKOHEUYHNKOM UMK C OCTPOI KPOMKOI MOXET 6biTb NPefnoYTUTENIbHO
npu N3MepeHnn ncnbiTaTebHbIX 06pasL 0B Manoro gnameTpa UM maTepuanos C LEePOX0oBaTbIMW MW HEPaBHOMEPHbLIMU
HeTKaHbIMU NOBEPXHOCTAMU. PUKCUPYIOT U BHOCAT B NPOTOKO/T U3MEPEHHble pasMepbl Y MEeCTOMO/IOXEeHNE TOUeK n3me-
peHna Ana WCNosb30BaHUA MPU pacyeTe KOMbLEeBOro pacTArMBalolwero HanpsxeHus. Ccnonb3yloT cpejHee 3HavyeHue
HECKO/TbKMX U3MEPEHWl Mpy pacyeTax HanpsxeHus.

10.1.1 Kak BapuaHT, 4T06bl n3bexaTb NOBPEXAEHWU HA pacyeTHOM ydyacTke (MAW B cryvasx, Korga HeBO3MOXHO
CNPOrHo3mMpoBaTh UK onpefesinTb TONWMHY CTEHKA HA PaCYeTHOM y4yacTXe). UCNO/b3yT NPoLefypbl, ONMCaHHbIE B pas-
fAene 9.1. ytTo6bl BbINOMHUTL U3MEPEHNS pa3MepoB Ha pacyeTHOM yyacTke nocne paspylieHus. ObpaTuTe BHUMaHKe, 4TO
B HEKOTOPbIX C/yyasix NPOLEecc paspyLleHns MOXeT NPUBECTU K CUIbHOMY (hparMeHTMpoBaHWUI0 pacyeTHOro yyacTka B
HenocpeAcTBEHHOW 61130CTU OT TOUKM pa3pyLUeHus, 3aTpyAHssA, Takum 06pa3oM, BbiNOSIHEHNE N3MEPEHWIA nocne paspy-
WweHuns. B Takux cnyyasx pekomeHgyeTcs cnefosaTb npoueypam npeAsaputesibHbIX U3MEPEHU, ONMcaHHbIM B pasgene
9.1. gna obecneyeHns HafeXHbIX Pe3ybTaToB U3MEPEHUIA.

10.1.2 MNepunogmnyeckn nnm gaxe B obbeme 100 % NPOBOAAT MHCMEKUMU/M3MEPEHNSA BCEX MCMbITaTe/IbHbIX 06pas-
OB 1 pa3mepoB uCMbiTaTes/lbHbIX 06pas3LoB, 4YTOObl 06ecneynTb COOTBETCTBME TEXHUYECKMM YC/IOBUAM Ha yepTexax.
Kak npasuno, ecnu o60pyAoBaHne COOTBETCTBYET TEXHUYECKMM YCNOBUAM W3 pasfena 7.5. Ans aToro noaxoasat onTuye-
CKre MeTofbl BbICOKOro paspelueHns (Hanpumep, oNnTUYeCcKnii koMnaparop) uamn Ludposble ToYeYHble MeToAbl BbICOKOrO
paspelieHns (Hanpumep, KoopAuMHaTHO-u3MepuTenbHas maliuHa). ObpaTtuTe BHUMaHWe, YTO YacToTa paspyleHuin Ha
pacyeTHOM yyacTke U U3rnb Ha pacyeTHOM yyacTKe 3aBUCAT OT NPaBU/IbHbIX rabapuTHbIX pa3MepoB UCMbITaTeNbHOro 06-
pasua B npegenax Tpebyembix 4OMYCKOB.

10.1.3 B HEKOTOPbIX Cnyyasx xenatenbHO, HO He 06A3aTesibHO 3aMepsATb YACTOTY 06paboTKM NOBEPXHOCTU, YTOObI
KO/INYECTBEHHO OLEHUTb COCTOSAHME MOBEPXHOCTW. [l onpeaeneHnsa WepoxoBaToCTM NOBEPXHOCTH NapasiesibHo npo-
[ONbHOI OCU MOXHO UCNO/Ib30BaTh Takue MeTofbl, Kak KOHTakTHas npochunomeTpusi. Mocne BbINOMHEHUSI KONIMYECTBEH-
HOIl OLLeHKM LIepoXoBaToCTb MOBEPXHOCTU CneAyeT 3aHecTy B NPOTOKOA.

[5.8

11.3 B Pasgenax 11.4—11.15 npuBegeHbl ONuMoHanbHblie MeToAsl 0T60pa 1 06paboTkn AaHHbIX, OCHOBaHHbIE Ha
[0MYyLLEHUN, YTO pacyeTbl HAMPSHKEHNA 6bI/TU BbINOJIHEHBI 47151 YC/TOBHO U30TPOMUYECKOTO. TOMOTEHHOTO, IMHEHO-YNPYro-
ro Matepuana, 4To MOXeT He COOTBeTCTBOBaTh Tpy6am 13 KMKM.
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11.4 KonbLeBoOe pacTsrvBawLiee HanpskeHne. Vcxoas U3 AONyWeEHUsi, 4TO mMatepuas U30TPONUYECKUA, TOMO-
reHHbI U NMHEeHO-yNpyruii, KonblLeBoe pacTarMBaioLLee HanpshkeHne Ha BHyTPEHHel CTeHke BblYMCAAIT no dhopmyne

- y'r-f
a, <tO)
T [('T¥)
rae ch — KonbueBoe pacTaruBalwllee HanpshkeHvne. MMa;
p — BHyTpeHHee gasneHune. H/mMm2;
M — MakcMManbHbIli (hakTop HaNPsHXeHWi (CM. NpunoxeHve X2);

rune — BHYTPEHHWIA paguyc Tpybbl, MM;
rQU>e — HapyXHblii paguyc Tpy6bl, MM.
dakTop HanpsHKeHWii. iim. npeAcTaBnseT co60i NONPaBOYHbIA KO3 ULMEHT 4N yyeTa pasHULbl Mexay aHannTu-
YeCKMMMN YNCNTEHHBIMUW U 3KCMEPUMEHTasIbHbIMU pe3y/ibTaTamy MO KOSbLeBbIM PaCTArMBatoLLMM HaNPSKEHUsSM B Tpy6ax,
NONYy4YeHHbIMU NPU HarHeTaHUW AaB/ieHNsA Ha BHYTPEHHIO 3/1aCTOMEPHY0 BCTaBky.
11.5 Konbuesas fgedopmaumsa npu pacTsxeHnn. Ecnv 3HadeHne gedopmauym He NoayvyeHo HanpsMmyto ¢ TeH30-
AaTunkoB Aedopmalmii, To KoNbLEBYO AethopMaLnio NPy PacTsXXeHUN BbIYUCAAIOT No hopmyne

2Ar
BN 2rbib. o (112

roe th — konbueBasi gechopmanus Npu PacTsHXEHUN, MM/MM;
[fla — n3meHeHune paguyca, Mm;
— HapyXHblii paguyc Tpy6bl, MM.

[ns o6pasyoB c TeH304aTUMKaAMU COOTBETCTBYIOLME 3HAYEHNS gedhopMaLuy nonyyatoT HanpsiMyto 6e3 n3mMmepeHus
YAMHEHNS pacyeTHOro yyacTka.

11.5.1 O6paTuTe BHUMAHUE, YTO B HEKOTOPbLIX C/yYyasx HayasbHbIA y4acTOK KPUBOI «HanpsixeHne — pedopma-
umns» (01— nokasblBaeT He/IMHeliHyl0 061acTb UKW «MUK» C NocneayloLeli NMMHeHOW obnacTblo. OTOT MUK MOXET
ABNATLCA UCKAXKEHMEM OT MUCMNbITaTeNIbHOTO 06pasLua Uan ycnoBuii UCMbITAHUA U NO3TOMY He [/IOXET NpeAcTaBsTb CO6oM
oTpaxeHue coiicTBa matepuana. Kpneas (<S/l— en) MOXeT 6bITb CKOPPEKTUPOBAHA NO MUKY MyTem NPoAeHns INHEeRHO
06/1aCTV KPUBOWA [0 TOUKM HYNEBOTO HanpsXeHWs Ha ocu Aedopmaumun. Touka nepecevyeHns 3Tol NPOANEHHON NUHUKN C
ocblo gechopmauumn npeacTasnsieT Co60l BEMNUMHY KOPPEKLMN NiKa, KOTopas BbluMTaeTCcs U3 BCeX 3HauveHunii gechopma-
LMK. npesbiwawLmx gedopmMaLnio KOppekLnm nuka. Pe3ynbTupyioLyo Kpuyto (I/1— en) NCNONb3YOT 415 BCEX Noce-
AYyOLNX pacyeTos.

1B.9

13 Mpeyun3noHHOCTb M OWNGKK

13.1 lMoBeAeHWe KepaMM4YecKoro KOMMO3WTHOTO Matepuana B OTHOWEHUW KOMbLEBOV NPOYHOCTU Ha pacTsKeHune
He ABNAeTCA AeTEPMUHUCTUYECKUM, HO pasnnyaeTcs 4N pas/inyHbIX TpybUaTbiX UCNbiTaTebHbIX 06pasLoB. MpuunHamm
Takoil BapuaTMBHOCTW ABAAIOTCA NpuUCyliMe Bapuauun B KepaMUyecknx KOMMO3WUTHbIX MaTepuanax, U3roToB/IEHHbIX Ha
OCHOBE KepamMuyeckoii MaTpulibl 1 apMUPOBaHNA KepaMU4yeckuM BOSIOKHOM. [epeMeHHble (hakTopbl BKIOYAOT B cebs
Bapuaunmn CBOWCTB BOJIOKOH, MaTpulbl 1 NOBEPXHOCTW pasgena has. a Takke W3MEHEHWUs CTPYKTYpbl, 06beMHON Aonu
YCWUNEHNS 1 HAaCbINMHOW NIOTHOCTW KOMMO3MTHOTO Matepuana. Takue Bapuaymm MOryT BCTPeYaTbCA B KOHKPETHOM UCMbITa-
TeNbHOM 06pasue, a Takke Mexay pasInyHbIMU UChbITaTeNbHLIMU 06pasuamu.

13.2 13-3a Npupoabl MaTepuasnioB 1 HEXBATKM LLUMPOKOW 6a3bl AaHHbIX 0 pa3Hoo6pa3uny Tpy6 U3 KOMNO3UTHBLIX MaTe-
pvasoB Ha OCHOBe BblCOKOKAYeCTBEHHOW kepamunki, noABeprawmnxcs AeiCTBUI0 BHYTPEHHero faBeHunsl, Ha HacToALWwNi
MOMEHT Hesnb3s cAenatb OKOHYaTe/IbHOe YTBEpPXAeHNe KacaTe/lbHO NPeLN3MOHHOCTH 1 OWNBOK UChbITaTeNbHbIX MpoLie-
Ayp ¥3 AaHHOT0 MeToAa MUCMbITaHWiA.

JB .10

MPUNTOXEHWE X1. NMpoBepka BblpaBHUBAHUSA HArpy304HOW pambl

X1.1 Lenb nposepku. Lienbio gaHHOV NpoBepOYHOI npoueaypbl ABASETCA AeMOHCTpaums Toro, 4To cxumatowas
ncnblTateibHas ycTaHoBKa MOXeT UCNO/1b30BaTbCsA onepatopoM 6e3 npesbllleHns npejenbHoro usrnba B npoueHTtax. Ta-
KMM 06pasom, faHHas NpoBepoyHas npoueaypa He Jo/mkHa TpeboBaTb 601bLUIEro BHUMaHUA K UCMbITaTe/IbHON yCTaHOBKe,
4yeM Npu CTaHJAPTHOM MCMbITAHUKM UCMbITATENILHOTO o6pasla Ha cxaTtne. MN3rné nof feicTBUEM CXUMalOL el Harpysku
[O/MKEH 6blTb M3MEPEH C MOMOLLbIO HAXUMHbIX CTEPXHEeN, 060pyA0BaHHbIX U3MEPUTENbHOW annapaTtypoil. BeinonHsoT
NPOBEPOYHbIE U3MEPEHNSA B Havasle 1 KOHLE CepuUn UCNbITaHU C pEKOMeHyeMbIM 3MEPEHNEM B CepeanHe cepun Beer-
fa. Korga ukcaTopbl U COeAMHEHUs1 Harpy304HO pambl yCTaHaB/AMBAOT Ha APYrylo UCMblTaTeNbHY0 MalluHy, Bcerga,
KOrAa cepuio NcnbiTaHWii BbINOSHAET APYroli onepaTop, BCerga, korga npeanonaraertcsa Hanmume noBpexaeHns uin cMme-
LeHUS.

X1.2 lns ynpoweHns ycTaHaBMBalT MUHUMYM YeTbipe (DO/IbroBbIX TeH304aTUMKa CONPOTUB/IEHNSA Ha NPOBEPOY-
HbIli HOXKUMHOIA CTepXeHb, Kak NokasaHo Ha pucyHke X1.1. O6paluTe BHMMaHWeE, 4TO NJIOCKOCTb TeH304aTUMKA A0/KHA
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6bITb B Npegenax 0.5 MM OT NPOAO/ILHOTO LieHTpa Ha3HaYeHHOro pacyeTHOro yyacTka. M3beraloT ycTaHOBKM TeH3ogaT-
4YuKoB GVKe, YeM OAHA [/IMHA TeH3ojaTynka OT reoMeTpuyecknx 0Co6eHHOCTeN, KoTopble MOryT Bbi3BaTb KOHLEHTpa-
LUK HanpskKeHWin 1 HETOYHOCTM n3MepeHnii JedopMaLMm paBHOMEPHOIO pacyeTHOro yyacTtka. TeH304aTunkn HaXUMHbIX
CTepXHel, COCTOALMX N3 N3OTPONUYECKNX TOMOTE€HHbIX MaTepuanos, AO/MKHbI 6biTb MaKCUMasIbHO Y3KUMKU AN MUHUMU-
3aunn ycpegHeHns gedopmauni. PaBHOMEPHO pacnonaralT yeTbipe TeH3ogaTumka (nod yrnom 90") BOKpyr pacyeTHOro
yyacTka.

X1.3 MNpoueaypa nposepku. Mpoueaypbl NPOBEPKN BbipaBHWBaHUA Nogpo6HOo onucaHbl B ACTM E 1012. OgHako
caMble BaXKHble MOMEHTbI, KacalLlinecs KoNbLeBOro NonepeyHoro ce4eHuns, onnucaHbl 34ecb ANa akueHTuposaHus. Cne-
Aytouiee obCyxaeHne HanpasneHo He Ha 3ameHy ACTM E 1012. a. ckopee, Ha 06bSICHEHNE Tex acnekToB, KOTopble Ha-
NPsSIMYI0 MPUMEHNMbI K J@HHOMY KOHKPETHOMY MeTOAY MUCMbITaHWiA.

X1.3.1 PasmMeLyaloT HAXUMHOW CTepXeHb W thrkcaTopbl UCNbITaTeIbHON MalLUHbI.

X1.3.2 NopacoeanHAOT BbIBOAHbIE NPOBOJA TEH304aTUMKOB K KOHAMLMOHMPYOLWEMY 060py0BaHUI0 1 NO3BONSAIOT
TeH304aTunkam ypaBHOBECUTLCSA MOA HANPsHKEHMEM B TeYeHne Kak MUHUMYM 30 MUH. nepej BbINO/IHEHMEM NMPOBEPOYHBIX
ncnbiTaHUiA. Or0 MUHUMU3NPYET CMeLLeHne XapakTepUCTVK BO BpeMs (hakTMueckoro nposeeHns NpoBepKu.

X1.3.3 YcTaHaBnMBaKT Ha HOMb AaTuuku gedopMaunu nepen npunoxeHuem 060N npeaBapuTenbHON Ha-
rPYy3KN K HAOXVMHOMY CTEpXHI0. DTO No3BO/IsSeT 3aperncTpupoBath N060 U3rnb, BbI3BaHHbIM CXMMAaKOLWMUM NpUCNo-
cobneHnem.

X1.3.4 MpuknagbialoT HE60/bLIYIO NPeBapUTEsIbHYI0 Harpy3Ky K HOXUMHOMY CTEPXHIO 4118 cTabunusauumn ero B
CXMMarLweM npucnocobieHnu.

X1.3.5 MpuknagbiBaT AOCTATOUHYH HArpy3ky K HQXMMHOMY CTEPXHIO AN AOCTUXEHUs cpefHeli gechopmanmu,
paBHOV MOMOBWHE npegnonaraemoi gedopmauun nNpu paspylweHnn UcnbiTaTeNbHOro Martepuana, unm gedopmaymu
-0,0005 (MHbIMKM cnoBamu, Mukpogedopmauun -500). B 3aBUCUMOCTM OT TOro, YTO Gonblue. XKenaTesibHO perncTpupo-
BaTb gechopmaumio (M. cnefosaTesibHO, U3rM6 B NpoLeHTax) B 3aBUCUMOCTU OT MPUIOXKEHHONR Harpyskum Ans KOHTPons
No60ro camoBbipaBHVMBAHWA HArpy304HOI pambl.

X1.3.6 BbluncnsatoT n3rnb B npoueHTax, obpalasch K pucyHky X 1.1 ans onpegeneHms HoOMepoBs TEH30aTHMKOB.
MN3rn6. %. BbIUMCNAT No opmyne

PB = — 100. (X1.1)
o
(X1.2)
,t Ltr.
rtCtr.tr (X1.3)

rae elre2. £3 1 e4 — nokasaHua BesIMYMHbI gedopManun 41a oTAe bHbIX TeH304aTUMKOB.

Moka3aHus gaTumMkoB Aechopmauun — B eaAnHMULAX U3MepeHnsa gedopmaunn, a gedpopmanmm cxatua — otTpuua-
TeslbHble.

X1.3.7 HanpaBneHue makcumasibHOW gecopmanmm nsrnba BblYUCAAIOT No opmyne

r(next greatest of 12.3.4) «»0
0= arctan (X1.4)
[(greatest of 12.3.4) =0

rae 0 u3MepsIoT OT Aatunka gedopmauynmn ¢ HanbobWMM NokasaHueM B HanpaBaeHun faTuunka fedopmanmm co cne-
AYOLWMM MO BENUYMHE NOKa3aHUeM, rae Hanpas/ieHWe NPOTUB YACOBOW CTPENKU MOMOXUTENbHOE, Kak BUAHO Ha BUAe

cBepxy.

SG3

PucyHok X1.1. nuct 1 — Mnnoctpayma pacnosioXeHns TeH304aTUMKOB Ha MI0OCKOCTU PacyYeTHOro yyacTka
1 Hymepauun TeHzogaTumkos (/0 — ANnHA pacyeTHOro yyacTtka. SG — TeH304aTuukK)
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PucyHok X1.1. nnct 2

X1.3.8 BnusiHue n3rn6a HaXXMMHOTO CTEPXKHS MOXET 6bITb MPOBEPEHO NyTeM NOBOPOTA CTEPXHS Ha 180’ BOKpYT ero npo-
[,0/IbHOM OCY U BbINOJIHEHWS NTOBTOPHOM NPOBEPKMA HA N3TM6. EC/N NPpU KaXKAOM NOBOPOTE MOJTYHaT aHAIOTNYHbIE PE3y/bTaThl,
TO CTeneHb BbIPABHMUBAHWUS MOXHO paccMaTpuBaTh XapakTepHOi A1 HArPy304HOM pambl U HE YKa3biBAIOLWER Ha UCNbITATEb-
Hblii 06pasel. Ecnn BbipaBHMBAHWE HArpy304yHOW pambl HAXOAUTCS B MpeAenax TEXHUYECKUX YC/IOBUA, TO MaKCUMaslbHbI
13rné B NpoLeHTax A0KeH 6biTb OTPaXeH B NPOTOKO/E, & UCTbITAHUS HA CXaTUs MOXHO NPOBOAUTL. ECnu BblipaBHWBaHWe
Harpy3o4HOIi paMbl HAXOAUTCS 3a NPEAENamMm TEXHUUECKUX YCI0BUI, TOrAa Harpy3ouHas pama A0/HKHaA 6biTh BbIpaBHEHA U
OTperysmpoBaHa B COOTBETCTBUM CO CMEeLMasibHbIMU NpoLesypamMu, YHUKANbHLIMY A5 KAXA0A UHANBUAYANLHOR NCNbITATEe b-
HOI yCTaHOBKM. [laHHas npoueypa NPoBEpKM A0/MKHA 6biTh MOBTOPEHA AJ1 MOATBEPXKAEHNSI AOCTUTHYTOTO BbIPABHUBAHNS.

[5.11

MPUNOXEHWUE X2. KoadhdnumeHTbl HanpsXeHuii 4na pacyeta MakCMMasbHOro KO/bLLeBOro HanpsHkeHns

X2.1 AHanu3 cBo60HO NoABeLLeHHOW TPy6bl NoA AaB/eHNEM NpeAnonaraeT, YTo KOHLbI TPYGbl, HAXOAALLMECS He MOA
faBfnieHneM, 6eCKOHEYHO A/IMHHbI. DhdeKTbl 4eiCTBNSA AaBNEHUA HA LeHTPaslbHbI yHacToK AIMHbI TPYObl NpUBEAEHbI fanee.

X2.1.1 KonbLeBoe HanpsiXeHne passimyaeTcs noasvHe Tpyobl, HAXoasWencs no AaBNeHUEM.

X2.1.2 N3rnbatolme HanpsxeHns BCTpeyalTca B NPOAO0/IbHOM HanpasieHun.

X2.1.3 KacartenbHble HanpshKeHUst AeliCTBYOT Nog NPsiMbIM Yr/1I0M K OCK.

X2.1.4 CxumMaroLme HanpsHkeHus n3-3a faBneHuns AeiiCTBYIOT TONIbKO Ha y4acToK Tpy6bl NoA faB/ieHneM.

X2.2 HecMOoTpsi Ha KOMMIEKCHY CUCTEMY HaMNpshKEHUI, KONbLEBOE HanpsikeHWe oCcTaeTcs HaMGO/bLUMM U3 BCEX
HanpshxeHuin. MakcumanbHoe KosMbLeBoe HanpshkeHve ABnseTca MyHKLUWeR ToNbko gnameTpos Tpybbl 1 koaduuneHTos
lMyaccoHa vcnbiTaTelbHOro MaTepuana As BHYTPEHHero faBfeHuns cnegyoumnm obpasom.

X2.2.1 Ha HapyxHOM pajuyce yyacTka Tpy6bl N0A AaBfeHNeM KOMbLEeBOoe HanpsKeHne BbIYUCAAIT No opmyne

(X2.1)

rae ah — konbueBoe pacTaruBalwolee HanpshxeHnue. Mra;
p — BHYTpeHHee gaBrieHne. HYMMm2;
NT — MakcumasnbHblli (hakTop KoMbLeBoro Hanpshkenus = [1 - 1/2 (0 (ft T) + O (p n))) + vax [cMm. pucyHkn X2.1 un (1)];
r.tube — BHYTpeHHWIA paguyc Tpy6bl, MM;
j.gtube — HapyXHbIi paguyc Tpy6bl, MM;
MK — NPOAO0JIbHOE pacTarMsalLee HanpsxeHue. MMa.
X2.2.2 Ha BHyTpeHHeM pajuyce y4acTka TpybObl Noj AaBfeHneM KonbLeBoe HanpshkeHne BblYUCAAT No hopmyne

“A K pro— — -rp (X2.2)
[cr= -(r-)1l
rae oh — konbueBoe pacTarusalwllee HanpskeHue. MMa,
p — BHyTpeHHee faBneHve. HYMM2;

KT — MakcMMasbHbIil hakTop KO/bLEBOro HanpsxeHus = |A1-~-(©(pm)+0(pn))j- pj(0(pm)- B(M) +Vax [cm. pu-
CYHKM X2.1 n (1)]:

r/vbe — BHYTpeHHWUII pagunyc Tpy6bl, MM;
rOvbc — HapyxXHblii paguyc Tpyobl, MM;
ax — MNpoAo/ibHOE pacTArvsatolee HanpskeHne. MMa.
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PuricyHok X2.1 Tpadmk MakcMmasibHbIX (hakTOpoB HanpsKeHns
AT urjwgna 1Sa/h=r " 11 S50 npn 0,15 Sv S0.45 (1)

MPUNOXEHWE X3. 3aBUCUMOCTb BHYTPEHHETO AaB/ieHUsa OT NPOA0/IbHOTO yCUamnsa

X3.1 laBneHne, co3gaBaemMoe Ha BHYTPeHHel NoBepXHOCTW UCMAbITaTeNbHOro obpasya, CBA3aHO C NPUIOXKEHHbLIM
Hanps)eHneMm B UcnbiTaTeslbHOM MaTepuane (2). NpogonsbHas gecopmalys Bo BCTaBke CBA3aHa € ynpyrumu cBoicteamm
maTepuana BCTaBKW, NPOAOJIbHLIM W pajnanbHbiM HanpsXeHWem (To ecTb BHYTPEHHWUM AaBiieHnem) cneayowmm obpa-
30M A1 U30TPONMNYECKOTO. JIMHERHO-yNpyroro Matepuana

e, =— — Q@ - 2v™r«Or]- (X3.1)

rae ex — npofosibHas HopmanbHas gedopmauns, MM/MM;
insert — moaynb ynpyroctu matepuana Bctasku. MMa (H/mm?2);
CIX — NPoAO0/ibHOE HopManbHoe HanpshkeHue. MMa (H/mMm2);
vmsert — koadppmumeHT MyaccoHa Ana maTepuana BCTaBKu:
cf — paguanbHoe HopmanbHoe HanpskeHue, MMa (H/mm2).
X3.1.1 Ansa Tpy6uyaToro ncnbiTaTenbHoro obpasLa co BCTaBKoi ar = -p. Takum o6pasom dopmyna X3.1 npuHumaet
BN

£ r -o
p= "y *--y (X3.2)

X3.1.2 Ana HecxXumaeMoro, MHENHO-yNpyroro MaTepunana, Takoro kak 60/1bWNHCTBO 3nactomepos. vifeer(= 0.5, n
hopmyna X3.2 npuHumaeT Bug

p= ung, ~°Xx (X3.3)

rae <N — KoJibLEeBOEe pacTarnsalolee HanpsxeHue, MMa:
p — BHyTpeHHee gasnexune. H/MM2;
rjm — makcuMMasnbHblil (hakTop KonbLeBoro HanpsxeHus = (L - 1/2 (0 (p T) + 0 (p n))J + vax [cM. pucyHku X2.1 n
(DX
#TtM — BHYTpPEHHWIA paguyc Tpy6bl, MM.
Fo*** — HapyXHblii paguyc Tpy6bl, MM;
CIX — NPOAO0JIbHOE pacTAarnBarwllee HanpsxeHue, MlMa.

24



FOCT P 57971—2017

Mpunoxexue 1B

ConocTaB/ieHVe CTPYKTYpbl HacToAWEero ctaHgapra
CO CTPYKTYpPOW NpUMEHEHHOro B HOM cTaHgapTa ACTM

Ta6nunya OB.1
CTpyKTypa HacTosiWero ctaHgapTa

1

3 CywHocTb meToga (4)
»
2)

4 O6opygoBaHue (7)
1)

5 MNoaroToBka k MpoBeAeHuto ncnbiTaHus (9)

6 MpoBegeHne ncnbitaHusa (10)

7 O6paboTka pesynbtatoB (11)

8 lMpoTokon ncnbitaHuns (12)
3)
4

1»

MpunoxeHune A (cnpaBoyHoe) OpUTMHA/BbHBIN TEKCT MO-
ANULMPOBAHHBIX CTPYKTYPHbIX 3/1EMEHTOB MNPUMEHEH-

Horo cTaHgapTa ACTM

MpunoxeHne A6 (cnpaBoyHoe) OpWUrMHaNbHbLIA TeKCT
HEBK/TIOYEHHbIX CTPYKTYPHbIX 3/1EMEHTOB NMPYMEHEHHOro

ctaHgapta ACTM

MpunoxexHne B (cnpaBouHoe) ConocTaBneHne CTPYKTy-
pbl HaCTOALWEro cTaHgapTa co CTPYKTYPOi NpUMEHEHHOro

B HeM cTaHgapta ACTM

CTtpykTypa ctaHgapta ASTM C 181B—15
3 TepmuHonorusa
4 KpaTkoe onucaHune meToAuku
5 3HauYMMOCTb 1 NpUMEHeHne
6 Bo3gelicTusa
7 Annapartypa
8 dakTopbl pucka
9 McnbiTaTenbHble 06pasLbl
10 Mpouepaypa ncnbiTaHua
11 PacyeT pe3y/bTatos
12 lMpoTokon
13 Mpeymn3noHHOCTb 1 OLNGKN
14 KnioueBble crioBa

MpunoxeHns

1) Pa3gens (NPUIOXEHUS) UCK/IOYEHbI, Tak KaK HOCAT CNPAaBOYHbII XapakTep.
2) MonoxeHus pasgena pasMeLleHsl B ApYrux pasfesnax HacTosWero craHaapTa.
3) [laHHblii pasgen UCKoYeH, Tak Kak B HEM OTCYTCTBYIOT Tpe60BaHUSI K TOYHOCTU, He yKasaHbl HOPMbl MOrpeLl-

HOCTM 1 ee COCTaBNSLWNX 418 4AHHOTO MeToAa UCNbITaHUiA.

n! laHHbI pa3gen npusefeH B cooTBeTcTBUE ¢ TpebosaHuamu FOCT P 1.5 (nognyHkT 5.6.2).

MpumeyaHune — Tlocne 3aro/IOBKOB pasfenioB HaCTOALWEro cTaHgapTa npuseeHsl B ckobkax HOMepa aHa-

NOTNYHbIX UM pasgenos ctaHgapta ACTM.
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YK 666.3.017:006.354 OKC 81.060.30

KntoueBble cnoBa: KepaMmnyeckrue KOMMno3uTbl, Npeges NPoYHOCTU MPU KOJbLEBOM PacTsXKeHUn, HopMasibHas
TeMmneparypa, umnmHgpunyeckmne 06pa3u,b| C 9/1aCTOMepPHbIMN BCTaBKamMun
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