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Mpeaucnosue

1 NOAIOTOBJIEH O6LecTBOM € OrpaHUYeHHON OTBETCTBEHHOCTBLIO «MIHHOBaLuu ByayLeroy COBMECT-
HO C ABTOHOMHOI HEKOMMep4YeCckoin opraHusauueii «LieHTp HOpMUMPOBaHUSA, CTaHAapTU3aLuMn n knaccuduka-
UMM KOMMO3UTOBY Npu y4acTum OObeauHeHus puandeckux nuy «Cow3 nponssoguTenen KOMNoMTOBy Ha
OCHOBE COOCTBEHHOTO NEPEBOAA HA PYCCKMI A3bIK aHTMOA3BLIYHON BEPCUM CTaHAapTa, YKasaHHOro B NyHKTe 4

2 BHECEH TexHuueckum komuteTom no craHgaptusaummn TK 497 «KoMno3uTbl, KOHCTPYKUMKN U n3ae-
WA U3 HUX»

3 YTBEPXXIOEH M BBEJEH B JEVNCTBWE MNpukasom deaepanbHoro areHTcTsa no TEXHNYECKOMY pe-
rynupoBaHuto u Metponorum ot 21 Hosbpsa 2017 r. Ne 1790-cT

4 Hacrosawmii ctaHgapt siBnseTca MoauULUMpPOBaHHbIM NO OTHOLLEHUIO K cTaHaapTy ACTM L 1819—
15 «CTaHAapTHbIN METOA WUCMbITAHUA AN ONpPEeAeneHusl KOMbLUEBOW NMPOYHOCTU Ha pacTshkeHue TPyOHbIX
ucnbiTatenbHbiX 06pa3sUoB N3 KOMMNO3UTHLIX MarepuanoB ¢ MaTpuuen M3 BbICOKOKAYECTBEHHOW Kepamuku,
apMUpPOBaHHbIX HENPEPLIBHLIM BONIOKHOM, NPWU TEMMepaType OKpPYXaloLen cpefbl C UCMONb30BAHUMEM ana-
ctomepHon BcraBknmy (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) nyreM nameHeHust ero CTPyKTypbl Ansi NPUBEAEHUA B COOTBETCTBUU C NpaBuna-
MK, yctaHosrneHHeimu B FTOCT 1.5—2001 (noapasaenst 4.2 u 4.3), nyTeM USMEHEHUs1 COAePKaHUS OTAENbHbIX
CTPYKTYPHbIX 3N1IEMEHTOB, KOTOPbIE BblAENEHbI BEPTUKANbLHOW NIMHUEN, PACMONOXEHHON Ha MONsiX HanpoTUB
COOTBETCTBYIOLLEr0 TeKcTa. OpUrMHanbHbIN TEKCT 3TUX CTPYKTYPHbIX 3N1EMEHTOB NPUMEHEHHOro ctaHaapra
ACTM 1 06BbACHEHUSA NPUYMH BHECEHUSI TEXHUYECKNX OTKIOHEHUI NPUBEAEHBI B I0ONONHUTENBHOM MPUIIOXKe-
Hun JA.

[ononHutenbHble CCbIMKU, BKMIOYEHHbIE B TEKCT CTaHAapTa Ansg yvera noTtpebHOCTeN HaLMOHANbLHON
3kOHOMMKM Poccurickon degepauum u/mnu 0Co6eHHOCTEN POCCUICKON HaLMOHANbHON CTaHAAPTM3aUuK, Bbl-
JerneHbl MONY>XUPHbIM KYPCUBOM.

Mpu atom noTpeBGHOCTU HAUMOHANLHOM akOHOMUKM Poccuiickon deaepaunm n/unm 0ocobeHHOCTU poc-
CUMACKON HaLUMOHAaNbHON CTaHAAPTU3aLMKU YYTEHbI B AOMNONMHUTENBHOM NYHKTE 5.2, KOTOPLIW BblAENEH NyTEM
3aKMIOYEHNUA €ro B paMKN U3 TOHKMX NUHUKA, @ uHopMaums ¢ 00bACHEHUEM NPUYMH BKITIOYEHUS 3TOTO NOMNo-
XXEHUA NpuUBEeAeHa B yKka3aHHOM NyHKTE B BUAE NPUMEYaHusl.

Mpu 3TOM B HEro He BKNOYEHbl pasgensl 3, 5, 8, 13, noapasaensl 6.2—6.4, 9.1, 94 10.1, 11.3—11.5,
NPUNOXEHUS NPUMEHeHHOro ctangapra ACTM, KoTopble HelenecoobpasHO NPUMEHSITb B POCCUICKON HALMO-
HanbHOM CTaHA4apTMU3aLMM B CBAA3N C TEM, YTO AaHHbIE pa3saernbl, noapasaernbl U NPUMOXEHUS HOCAT CNpaBoY-
HbI Xapakrep.

YkazaHHble pasgernbl, nogpasaenbl U NPUMOKEHUs!, HE BKIIOYEHHbIE B OCHOBHYIO 4acCTb HACTOALLEro
craHgapTa, NpuBEAEHbl B 4OMOSTHUTENLHOM npunoxeHuu 6.

WckntoyeHbl cebinku 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 ¢
MONOXEHUSAMM, B KOTOPLIX OHU NPUBEAEHbI.

M3meHeHHble oTaenbHble dpasbl BbIAENEHbI B TEKCTE KYPCUBOM.

BHeceHue ykasaHHbIX TEXHUYECKMX OTKMOHEHUI HanpaBneHo Ha yueT 0coBeHHOCTEN acnekTa ctangap-
Tusauum, xapaktepHbix ans Poccurckon deagepauyuun.

Conocrasrnenme CTPYKTYPbl HacTOALWEro craHgapra Co CTPYKTYPOW NMPUMEHEHHOro B HEM CTaHaapra
ACTM npuBeaeHo B 4OMNONMHUTENBLHOM NpUNoXxexHun 1B

5 BBEJEH BIEPBbIE
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lMpasuna npumeHeHUs1 HacMoAWe20 cmaHOapma ycmaHoesneHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-03 «O cmanGapmu3ayuu e Pocculickoli ®edepayuuy. NHpopmayus 06 u3s-
MEHEeHUAX K HacmosieMy crmaHdapmy nybrnukyemcs 6 exxe200HOM (o cocmosHuIo Ha 1 siHeaps mexyuiezo
200a) uHhopMauUOHHOM yka3zamerne «HayuoHanbHble crmaH0apmbly, a oghuyuanbHbili MeKcm U3MeHeHul
U 110npasoK — 6 E€XEeMeCsYHOM UHOPMaUyUOHHOM yKkadamerne «HayuoHanbHbie cmaHOapmebl». B criyqae
nepecmompa (3aMeHbi) unu OmMMeHbl Hacmoswe20 cmaHdapma coomeememeyowee yeedommneHue 6ydem
onybrukoeaHo 6 GruxalilueM ebillyCKe €XEeMECSIHHO20 UHGOPMAaUUOHHO20 ykasamens «HayuoHasnbHble
cmanO0apmbi». Coomeemcemeyroujasi uHgopmayusi, yeeOoOMIeHUe U MeKCmMbl pasMeualomes makxe 6 UH-
¢hopmayuoHHol cucmeme obuie20 nosib308aHus1 — Ha oghuyuanbHoM caiime ®edeparnbHo20 azeHmemea no
MEeXHUYEeCKOMy pe2yriupoeaHuro U mempornoauu e cemu iimepHem (www.gost.ru)

© CraHgaptuHgopm, 2017

HacToswmin ctaHaapT He MOXeT BbITb NOMHOCTbLIO MU YaCTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B ka4yecTBe opuumManbHOro usnaqus 6es paspelueHus denepansHOro areHTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHuio u METPONOru


http://mosexp.ru# 
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CopepxaHue

1 O6nactb NPUMEHEHUs
2 HopmaTuBHbIE CCbINKK
3 CywHocTb MeToaa
4 ObopyaoBaHue
5 MoarotoBka K NPOBEAEHMIO UCTILITAHUN
6 MNpoBeaeHne ucnoiTaHum
7 O6paboTka pe3ynsTaToB
8 MNpoTOKON UCNbITaHNI

Mpunoxenune OA (cnpaBovyHoe) OpurnHanbHbIn TEKCT MOAMMDULMPOBAHHBIX CTPYKTYPHbIX S1EMEHTOB
npuMeHeHHoro ctaHgapra ACTM

Mpunoxenue OB (cnpaBovyHoe) OpUriMHasnbHbIi TEKCT HE BKMIOYEHHbIX CTPYKTYPHbIX 911IEMEHTOB
npuMeHeHHoro ctaHgapta ACTM

MpunoxeHune OB (cnpasoyHoe) ConocTaBneHne CTPYKTYPbl HACTOSLLEro cTaHaapTa
CO CTPYKTYPOW NMPUMEHEHHOrO B HEM cTaHgapta ACTM
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUNCKOWU GEAEPAUMUMN

KOMNO3UTbl KEPAMNWYECKHUE

Onpezaenenue npeaena NPOYHOCTU NPU KOSMbLEBOM PACTSIKEHUN
nNpu HOPManbHOI TeMnepaType Ha LMNMHAPUYECKUX obpasuax
€ NCNONb30BAHUEM 3MACTOMEPHLIX BCTABOK

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

Nara BBeaeHuss — 2018—06—01

1 O6nacTtb NnpuMmeHeHus

HacToswmn cTaHaapT pacnpocTpaHsaeTCsl Ha KEPaMUYECKNE KOMMO3UThI M YCTAHABNMBAET METOA onpe-
JEneHnst NPOYHOCTU NPU KOMbLIEBOM PACTSHKEHUM NPU HOPManbLHOW TemMnepaType Ha LMIMHAPUYECKUX 06pas-
Liax C UCronb30BaHMEM 9MAaCTOMEPHOI BCTABKM.

MpumevyaHune — Cwm. A1 (npunoxenune JA).

2 HopMmaTtuBHbI€ CCbINKU

B HacToSLeM cTaHAapTe UCMONbL30BaHbI HOPMATUBHLIE CCbIMKM Ha crieyiowme CTaHaapThl:
I'OCT 6507 Mukpomempbi. TexHuyeckue ycroeus

FOCT 14359—69 Mnacmmaccel. MemoOb! MexaHU4YeCKuUX ucnsimaHutll. O6ujue mpebosaHus
IT'OCT 21616 TeH3ope3ucmopbl. O6wue mexHu4Yeckue ycnoeus

MpumMmedaHue — T[pu Nonb3oBaHUM HACTOALLMM CTaHAAPTOM LierecoobpasHo NPoOBEPUTL AECTBUE CChIMOoY-
HbIX CTaHAapTOB B MH(POPMALIMOHHOI cicTeMe obLLero nonb3o0BaHWs — Ha oduumMansHoM caiiTe defepanbHoro areHT-
CTBa MO TEXHWYECKOMY PEryIMPOBaHUIO U METPOMOTMK B CETU MHTEPHET UMK Mo eXerogHOMYy UH(OPMaLMOHHOMY yKa3sa-
Tento «HaluMoHarnbHble CTaHAapTeI», KOTOpLIA onyGnuKoBaH NO COCTOSHUIO Ha 1 siHBaps TeKyLUero roga, U no Bbinyckam
€XeMeCSHHOro MHOPMaLMOHHOrO yKasaTens «HalLuoHaneHble CTaHaapThl» 3a TekyLuii roa. ECnn 3aMeHeH CChinoYHbIi
CTaHzapT, Ha KOTOpLIA jaHa HeAaTUpOBaHHas CChifka, TO PEKOMEHAYETCS UCMONb30BaTh AeHCTBYIOLLYIO BEPCUIO STOTO
cTaHgapTa ¢ y4eTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHeHWiA. ECNK 3aMeHeH CCINOMHLIN CTaHAapT, Ha KOTOPLINA
AaHa aaTupoBaHHas cChlflka, TO PeKOMEHAYETCS UCMONb30BaTb BEPCUIO 3TOMO CTaHAapTa € yKasaHHLIM Bhille rof,oM
yTBEpXAEHWA (NMPUHATUA). ECnn nocrne yTBepXAeHWUS HAaCTOSLLEro cTaHAapTa B CChINIOYHbIA CTaHAAPT, Ha KOTOpLIA JaHa
AaTupoBaHHas cchifika, BHECEHO U3MeHeHUe, 3aTparusaiolLee NONoOXeHWe, Ha KOTOPOE AiaHa CCbifka, TO 3TO MonoXeHne
pekoMeHAYeTC NPUMeHATL Ge3 yueTa AaHHOTO U3MEHeHUS. Ecnn cebiNoYHblil cTaHaapT oTMeHeH 6e3 3aMeHbl, To nono-
XXeHue, B KOTOPOM AaHa CChifika Ha HEro, PEKOMEHAYETCA NPUMEHSATL B YacTH, He 3aTparuBalowei 3Ty CCbinky.

3 CywHOCTbL MeTOAa

CyLHOCTb METOAA 3aKIMIOYAETCA B KPATKOBPEMEHHOM PACTSHKEHUM LMMHAPUYECKuX o6pasLoB ¢ ana-
CTOMEpPHOW BCTaBKOMN.

MpumevyaHue — Cm. JA.2 (npunoxerune JA).

U3panue ocpuumnanbHoe
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4 ObopynoBaHue

4.1 VcnbiTaHus NPOBOAAT Ha UcrnbimamernbHo U MawiuHe, 06ecnevmnBatoLLen Harpy>KeHne anacToMepHON
BCTaBKM C 324aHHOI NOCTOSAHHOW CKOPOCTbIO NEPEMELLEHUSA aKTUBHOTO 3axBara U U3MEPEHUEe Harpy3ku ¢ no-
rPELLUHOCTLIO He B6onee 1 % OT M3MepsIEMON BENMUYUMHBI.

4.2 VcnbiTatenbHasi MalMHa AOMkKHA ObITb CHABXXEHA ABYMS1 HArpy»XKaloLLMMU CTEPXKHAMMU.

4 2.1 HarpyxaioLme CTepxHu MoryT ObITb W3rOTOBMNEHbI U3 NOOOro Matepuana ¢ AJ0CTaTouHbIM Npeae-
JIOM MPOYHOCTU MPU CXAaTUKM ANA NPEAOTBPALLEHUS TEKYYECTU HAXMMHOIO CTEPXHS U AOCTATOMHOW >XECTKO-
CTbIO ANA NpefoTBpaLleHns nsruba.

4.2.2.2 3a30p Mexay Harpy>atowumMm CTep)KHeM U CTEHKOM obpasua ¢, MM, AOMKeH COOTBETCTBOBATb

YCIOBUIO
¢ p 0,04,
0,04 <c=(rf —ry) <max

0,052y M

roe ri’ — BHYTPEHHUIH paguyc obpasua, MM;
r(f’ — pajmnyc Harpy>atoLLero CTepXHs, MM.

4.2.2.3 OTKINOHEHUE OT KOHLEHTPUYHOCTU Harpy>aloLero CTepXHA AOMKHO COCTaBnsATb He 6onee
0,005 mm.

OTKINOHEHWe OT MO0CKOCTHOCTU TOPLEBbLIX NOBEPXHOCTEN HarpyXatoLLero CTEMKHA AOMKHO COCTaBMNATb
He 6onee 0,005 mm.

MNepneHanKynsipHOCTb TOPLA HaXXKMMHOIO CTEPXHSA AOImKHa ObiTb He Gonee 0,005 mMm. OTKNOHEHue
OT NEPNEHANUKYNAPHOCTU CMEXHbIX MOBEPXHOCTEN HArpy>atoLlero CTepXKHSA AOMMKHO COCTaBnsATh He Bonee
0,024 mm Ha kKaxable 24 MM.

Paawnyc 3akpyrneHus mexzay TopueBbiMy 1 BOKOBOI NOBEPXHOCTAMM AOMMKEH cocTaBnaTthb (0,25 +0,0) mm.

4.2.2.4 InvHa Harpy>atoLero CTepXxHsa Lp, MM, AOSDKHA YAOBMETBOPATL YCNOBUIO

@

rae v — koadpduumeHt MNyaccoHa matepuana,
rtube — BHyTpeHHuii paanyc obpasua, Mm;
t — TonwMHa cTeHkn obpasua, MM;
L, — anuHa paGoyer NOBEPXHOCTN 3aXBaTa (ANMHA 3aXMMHON YaCTU HArpy>XaloLLEro CTEPXHS), MM.

4.3 dnacTomMepHas BCTaBKa

4.3.1 BnacTtoMepHylo BCTaBKy (4anee — BCTaBKa) U3 ypeTaHa, HeonpeHa Unn CUIMKOHOBOIO Kaydyka
U3roTaBnNuBaOT MEXaHUYECKON 06paboTKOW N3 rOTOBOTO U3AENUA UMK 3aroTOBKU.

4.3.2 B 3aBMCMMOCTM OT NpUKNaabIBaeMON K BCTABKE HArpy3ku, KOTopas 3aBMCUT OT NPOYHOCTM 0bpas-
ua, TBepAOCTb BCTABKU JOIHKHA COOTBETCTBOBATL TPEOOBAHMAM, NPUBEAEHHBLIM B Tabnuue 1.

Tabnuya 1
TeepaocTb no Lopy A MakcnmaneHas pekoMeHayeman Harpyska, MMa
70 12
90 50
95 ~130

[nvHa BcTaBku L, MM, 0MKHA YA0BNETBOPATL YCMOBUIO

©)




FOCT P 57971—2017

[nameTp BCTaBKK BLIOUPAIOT TakuMm 06pasoM, YTOObI 3a30p Mexay BCTaBKOW M CTeHKoin obpasua obin
He Gonee 0,04 Mmm.

Mpumeuvanune — Cm. A 3 (npunoxenue JA).

4.4 Ina peructpauumn gedopmauumin UICNOMNb3yIOT IKCTEH3OMETPbl UIM TEH30PE3UCTOPLI N0 FOCT 21616
C HOMWUHanbHOI 6a3ol He MeHee 10 MM ANsi NPOAOSILHOTO HaNPaBnEHUA U HE MEHee 6 MM ANA NONEPEYHOro
HanpaeneHus.

MpumevaHne — [lonyckaeTca ucnonb3oBatk Apyriue npubopbl AN peructpauuu gecdopmauuii, npukpenne-
HUE KOTOPLIX He OKa3biBaeT BNUSIHUE Ha onpe/iernseMble XapaKTepuCcTUKK, He CO3[aeT [OMONMHUTENBHBLIX HaNPsXXeHUI nnu
AedopmMaLmin.

4.5 Mukpomertp no F'OCT 6507 nns namepeHuin reomeTpuyeckux pasmepos obpasua, obecneumsaroLLmii
M3MEpPEHUs1 C MOrpeLIHOCTLIO He Gonee 0,01 mm.

4.6 Cmaska

B kayectBe CMa304HOro mMaTepuana Mcnonb3ylorT NONMBYTUNKYNPUCUI, OGbIYHYIO CUITMKOHOBYIO CMa3Ky
unu HeOTSAHOW Ba3enuH.

5 NoaroroBKa K NpoBeAEeHUIO UCNILITAHUNA

5.1 NMNoaroroeka o6pasuoe

5.1.1 Ons onpeaeneHun npeaena npo4HOCTU NPU KONbLUEBOM PaCTSHXKEHMU NPU HOPMAanbHOM Temnepa-
Type UCMONb3YIOT HE MEHee NATM 00pasLoB, €CNIU UHOE He YCTAHOBNEHO 8 HOPMamueHOM OOKyMeHme usu
mexHuyeckol oKymeHmauuu Ha mamepuan u/unu usdenue.,

5.1.2 inuHy oGpasua L, MM, BbI4MGRAIOT No hopmyne

16

4)

5.1.3 Ycnosusa n3rotoeneHua obpasuoB, mexaHudeckaa obpaboTka npedycmampueaiomcs 6 HopMma-
mueHoM OOKYMeHme unu mexHudeckoli 00KymeHmauyuu Ha mamepuan u/unu usdenue.

B cny4yae oTCyTCTBMS yKa3aHWii pe3ky u wnudosky o6pasLoB NpoBOAAT Npu nogade BoAbl Anst nof-
aepxaHus paboyen 30Hbl U LWNMAGOBANbHOMO AMCKA BO BMaXXHOM COCTOSHUU U yAaneHus cownmudoBaHHbIX
yactud. LLnudoeky aonyckaeTcst npoBOAUTL B ABa dTana — cHadvana rpybas, 3ateMm TOHKas.

CkopocTb yaaneHus marepuana gosmkHa 6eitb 0,03 MM 3a npoxog. Ana wnudoBKkM UCNONL3YIOT asn-
Ma3Hblii LN OBaNbHLIA MHCTPYMEHT abpa3nBHOCTLIO oT 320 4o 600 rput. Mo BO3MOXHOCTU C 06enx CTOPOH
06pasLoB yaansaioT paBHbLIE KONUYECTBA MaTepuana.

5.1.4 OGpa3subl 4OMKHbI UMETb rMAaAKYI0 POBHYIO NOBEPXHOCTb 6€3 B3AYTUI, CKONOB, HEPOBHOCTEN, HAA-
pes3oB, LapanuH, TPELUWMH Unu APYrMX BUAUMbBIX HEBOOPYXKEHHBIM rN1a30M Aed)eKTOB.

5.2 TpeGoBaHWs K XPaHEHWIO U KOHAULMOHNPOBaHMIO 06pasLOB AOMKHO GbiTb YCTAHOBMEHO B HOpMa-
TUBHOM JOKYMEHTE UM TEXHUHECKOW JOKYMEHTALMM Ha n3genue.

MpumevyaHune — [ononHuTenbHbIA no oTHoweHuto kK ACTM L| 1819—15 nyHKT npuBefeH B COOTBETCTBUU
¢ MOCT 1.56—2001 (nyHKT 7.9.7).

6 NpoBeaeHne ucnbiTaHUA

6.1 VcnbiTaHnsi NpOBOAAT Npu Temnepartype (23 + 5) °C 1 OTHOCUMTENBLHOW BNAXXHOCTM BO3AyXa, HE npe-
BblLLatoLwwen 65 %.

6.2 V13aMepsitoT TOMNLLMHY CTEHKU U HapY>XHbI guameTp pabodein yactu obpasiua He MeHee YeMm B Tpex
paBHOyAaN€eHHbIX APYr OT Apyra Todkax Ha paboyem yyactke o6pasua.

6.3 Mapkupytot o6pasel;; 0TMeYaloT BepX, HU3, cepeauHy 06pasua, a Takke nNuUEBYI0 CTOPOHY, HyMepy-
IOT TOYKM YCTAHOBKM NpUOOpPOB ANs peructpauun aecdopmauun.

6.4 Cobupalot npucnocobneHue, Kak NokasaHo Ha pUCyHKe 1.
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Cmaszka

F — Harpyska

PucyHok 1

6.4.1 OunwaT N cmMa3blBalOT BCTABKY, HarpyxarLlime CTEPXHU 1 BHYTPEHHIO 4YacTb obpasua.

6.4.2 YcTaHaBNMBalT BCTaBKy W Harpyxatwuime cTepxHu B obpasel, pacnonarasi BCTaBKy Mexnay Ha-
rpyXxamowmumm CTepPXHAMMN BHYTpU obpasua (CM. pUCYHOK 2). 3akpennsaiT CcBOOOAHbIE KOHLbl HarpyxarLmx
CTepXHel B 3axBaTax MCMNbITaTe/IbHON MallnHbl Tak, YTOObl MPOAO/IbHbIE OCU BCTaBKW, HarpyXalLimx cTepx-
Hell 1 3axBaToB COBMasN C NPAMOW, COeANHAIOLWER TOUKA KPenseHnsa 3axBaToB B UCMNbITaTe/IbHOW MaluunHe.

6.5 VcnbiTaHusa NpoBOAAT C ynpasfieHUeM No gedopMaLnuy co CKOpocTbio AedopMupoBaHma oT 5 « O ~ao
50 mlO ~c-1 vnu c ynpaB/ieHVEM MO HaMPS)XEHWI0 CO CKOPOCTbI0 N3MeHeHusa HanpsxeHusa ot 35 go 50 MMalc.

PekomeHayeTcs, 4T06bLI 06pasel paspylancsa 3a Bpems ot 5 go 10 c.

6.6 Mpu Heo6xoAMMOCTN NpuUKNafblBalT NpeABapuTesbHY0 Harpysky, KOTOpyt onpefesnsiT 3Kcnepu-
MEHTa/IbHO AN KaXA0ro ucnbityemoro matepmana. O6HyNA0T nokasaHua AaTynkos gedopmMaunn.

6.7 HarpyxatlT o6pasel, C 3a4aHHOW CKOPOCTbI AedOpPMUPOBAHUSA WAN WU3MEHEHUS HanpsXXeHus
BM/IOTb [0 €ro paspyLllieHuns.

B xofe HarpyxeHua 3anucbiBaloT 3HavyeHne gecdopmaunn B 3aBUCMMOCTW OT HArpysku. 3HayeHus peru-
CTPUPYIOT HEMNpepbIBHO.

6.8 N3mepsalT NnonepeyHoe cevyeHne obpasla B MecTe paspylieHUs, ecan 3T0 BO3MOXHO.

6.9 V13mepsaIloT 1 3aHOCAT B MPOTOKOJ/I MECTO paspyLUeHnss Mo OTHOLLEHUIO K cepeiuHe paboyero yyacTka
obpasua. 3a cepefiuHy paboyero yyacTka YC/I0BHO NMpUHUMAOT O MM C MOMOXUTE/bHBIMU (+) 3HAYEHUSAMW NO
HanpaB/fEHWN0 K BEPXHE OTMEeYeHHOW yacTu obpasua v oTpuuatenbHbIMK (-) 3HAYEHUSIMW NO HanpaB/eHUI0
K HUKHEW OTMEeYeHHOR YacTn obpasua.

MpumMmeuyaHue — [log pabounm yyacTKOM B HACTOSILLEM CTaHAapTe MOHMMAIT yYacTok o6pasLa, conpukaca-
IOLLMIACS CO BCTABKOM, KOTOpasi HAX0AWTCS Moj, Harpy3Koii.
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6.10 Pe3ynbTaTbl UCMbLITAHUA HE y4uTbIBAKOT, €clM paspylleHue obpasua npousoLlwsio 3a npegenamu
paboyero yyactka o6pasua, 1 NpoBOAAT UCMbITaHWUSA HA HOBOM oGpasLie.

MpumeuaHne — Cwm. OA.4 (npunoxeHve OA).

7 OO6paboTka pe3ynbTaTtoB

7.1 BHyTpeHHee fJaBneHue, felicTBylollee Ha o6pasel BCNeACTBME pacliMpeHust BcTaBku p, Mra, Bbl-
uncnsT no dhopmyne p

o

roe F — ocesad Harpyska, H;
r/ — nnowagb NOMNEpeyvyHoro cevyeHusi paboyein yactn obpasuya, MM2.
7.2 OceByto Harpysky F, H, BbluncnswoT no copmyne

F=(U-){Ft-Fr), (6)
rge S — XecTKOCTb BCTaBku, H/mm;
S — XEecCTKOCTb CWU/IOBOIM LEeNoYky (BKIYAsA Harpyxarwlime CTepXHUu, 3axBartbl, npucnocobnexHune Ans
Harpy>eHus n cMnoM3mMepuTenbHOro ycTpoiictea), H/Mwm;
Ft — obwas Harpyska, npukiagbiBaemas UCnbiTateNbHON MalunHOW, H;
Fr — octatouHas Harpyska Ha BCTaBKe Mpu paspyweHuu, H.

MpumeuvaHne — [nsa «markoro» marepuana sBctasku F = Ft.

7.3 TMpepen NpPoOYHOCTW MPU PACTSXKEHWU B OKPYXXHOM HanpanieHun Shu, MMa, BbIYUCASAT Mo hopmye

rhu -BrPTax Q)

(oH
roe \T — MakcumarsbHblii hakTop HanpsXeHwui;
PTax — makcMmanbHOoe BHyTpeHHee AaBnexue, H/MM2;
rl! — BHYTPEHHUIA paguyc obpasua, Mwm;
" — napyxHblii paguyc o6pasua, M.

7.4 Tlpepen NpoYHOCTU NpW paspbiBe B OKPYXXHOM HanpasnieHun Shf: MMa, BbluMCcNAOT No opmyne

Shf “ Ampf 6)

roe Pf— BHyTpeHHee faBneHue npu paspbise, H/MM2.
B HekoTopbIX cnyyasX, Kkak nokasaHo Ha pucyHkax 2—4, Shu = Shf.

Gh0 — HanpsixeHne Ha npegene NponopLMOHaIbHOCTY;
eJO— pechopmauus Ha npegene NPoNopUNOHANLHOCTY;
Shu— npesen NPoOYHOCTY NPK PACTSHKEHUN
B OKPY)XHOM Hanpas/ieHuu; SM— npegen npouHocTu
npu paspbiBe B OKPYXHOM HanpasneHnu; UR— yaenbHas
noTeHuManbHas aHeprusi pactsikeHus; UT— yaenbHas
paboTa pacTspkeHusi; E — Mogy/b ynpyroctu
MpU PacTsHKEHUN

PucyHok 2
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Shu— npefen NPoOYHOCTY MPY PACTSHKEHUU B OKPYXXHOM Hanpas/ieHnw;
Shf— npegen npoyHocTy Npu paspbiBe B OKPYXXHOM HanpaeneHun; UT— yaenbHas pabota pacTshkeHust

PucyHok 3

MNonpaska

ah0 — HanpsbkeHue Ha npefene nponopuuoHansHocTy; zh0 — aedopmauys Ha npegene NPoONopLUOHALHOCTY;
Shu— npefen NPOYHOCTY MPY PACTSHXKEHNU B OKPYXXHOM Hanpas/ieHnw;
Shf— npegen NpoYHOCTM Npu paspbiBe B OKPYXXHOM HanpaBneHun; UR— yfenbHasi noTeHUManbHas 3Heprus pacTshkeHUs:;
UT— ygenbHasi paboTta pacTsbkeHusi; E — Mogy/b ynpyrocTv npu pacTsikeHum

PucyHok 4

MpumeyaHne — B HEKOTOPbIX C/ydyasax HayaslbHas YacTb KPUBOW «HanpshkeHue — aedopmayus» HennHem-
Ha, KaK MokasaHOo Ha pucyHke 4, U He oTpaxaeT CBOlcTBa maTepuasna. BBoagsT nmonpaBKy A4S 3TOr0 yyacTka, NpoavB
NIMHENHYI0 YacTb KPpUBOI «HanpsxeHne — aedopmaynsa» A0 nepecevyeHns ¢ ocbio «gedopmanmnsa». Toyka nepeceveHus
ABNSETCA MonpaBKoOM, BbIYMTAEMON M3 BCEX 3HAYEHUI gedopmauum.

7.5 Moaynb ynpyroct npu pacTsHkKeHUU B OKPY>XHOM HanpasneHun E, MIMa, BbluncnsAoT no dpopmyne
E= 9)

rae Aan — HanpshkeHue npu pacTtsxeHuun, MlMa;

Aeh — OTHOCUTE/IbHOE YyAJ/IMHEHNE.

BenunuunHbl Ach 1 Aeh onpegenstT Ha HavyallbHOM MNPSMOJSIMHENHOM y4yacTke rpadmka «HarpyxeHve —
aegopmauns».

[na matepuanos, y KOTOPbIX OTCYTCTBYeT HayasibHblli MPSAMOMMNHENAHbIA y4acToK (CM. PUCYHOK 3), MO-
OyNb YNPYyrocTu He paccyuTbiBaloT.

6



FOCT P 57971—2017
7.6 KoadpdpuumeHT MNyaccoHa v BbIYMCAAOT No hopmyse

v=~t, (10)
y
rae eL — npopgonbHas gedopmauns;
Eh — konbueBas gedopmayus.
[ns matepuanos, Yy KOTOPbIX OTCYTCTBYEeT HayaslbHblii MPAMOSIMHENRHBIA y4acToK (CM. PUCYHOK 3), KOad-
duumneHT MyaccoHa He paccynTbiBatOT.
7.7 HanpsxeHue Ha npegene nponopumoHanbHOCTU onpeaensaoT No O4HOMY U3 METOA0B, YKa3aHHbIX
B7.7.1—7.7.3.
Ans matepvanoB, y KOTOPbIX OTCYTCTBYET HauaslbHblli NMPSAMOMIMHEAHbI/ y4acToK (CM. pUCYHOK 3), Ha-
npsxeHne Ha npejenie NPonopyvoHanbHOCTU He PacCuYnTbIBAIOT.
7.7.1 3a npegen NponopuMoHaNbHOCTA NPUHUMAIOT HanpsXXeHne B TOYKe nepeceyeHus rpadpmka «Ha-
rpyxeHune — gecopmauunsa» n npsamoi, napannenbHoin HavyaribHOMY NPAMOSIMHERHOMY y4yacTKy AaHHOro rpa-

urka. MpaMyo cMeLlaoT ¢ NOMOLLLLIO NapasniesibHOro nepeHoca no ocn «aedopmaunsa» Ha 3HavyeHne 0,0005
BNpaBo (CM. PUCYHOK 5).

00L — HanpshkeHve Ha npegene NponopuvoHasbHOCTM, NOMyYeHHoe Mo 8.7.2;
002 — HanpsixeHue Ha npefene NPOnopLMOHaIbHOCTH, NonyyYeHHoe no 8.7.1

PucyHok 5

7.7.2 3a npegen nponopuuMoHanbHOCTM NPUHUMAIT HanpsHXeHne B TOUKe Ha rpaduke «HarpyxeHue —
Jedopmaumsa», cooTBeTCTBylOLLee 3adaHHOi fedopmauun. [laHHas 3agaHHas gedopManms MOXeT Haxo-
ANTBCA UAW MOXET He HaxofWUTbCHA Ha Havya/lbHOM JIMHEWHOM yyacTke rpaduka «HarpyxeHne — gedopma-
LMsi», HO [0/DKHA 6biTb NOCTOSAHHON ANA BCEX UCMbITAHUA B CEPUMN C yKa3aHHbIM YpoBHeEM fedopmanmn.

7.7.3 3a npegen nNponopuMoHanbHOCTA NPUHUMAIOT HaMnpsXeHue oO-, COOTBETCTBYLee 3ajaHHOMY OT-
KNOHeHMI0 (B NpoueHTax) OT npeAena NponopuMoHasbHOCTU.

OTKnoHeHune dev, %, BbIYMCAAT NoO popmyne

% dev = 100 (E€/bB°, )

roe e-— fgedopmauns, COOTBETCTBYOWAA HaNPsXeHUo o-.
OTHOCUTEeNbHOE yA/IMHEHWE MpWU npejesie NponopuynoHanbHOCTY onpefensanT No rpaduky «Hanpsxe-
Hne— pedopMauusa» Kak gedopmaLnto, COOTBETCTBYIOLLYIO HaNPsXeHUto, onpeaesieHHomy no 7.7.1—7.7.3.
7.8 YpaenoHylo noTeHunanbHylo sHepruio pactsxeHus UR, Jk/M3, BblUMCAAOT no dpopmyne

6/70 1
UR= ] <tdd “ ~</T0eM- (12)
(o]

roe ah0 — HanpshkeHue Ha npefene nponopuroHanbHocTh, MMa;
eh0 — pedhopmanusi Ha npegesne NPonopLUOHaNbHOCTH.
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7.9 YnenuHylo paboty pactskenua Ur, Ibx/m3, BbIMMCAAIOT NO hopmyne

Enr
G,q+S
UT = J Ghdeh = %%f’ (13)
0

rae e, — Aedopmaumna npu pasphbise.
[ina matepnanos, y KOTOPbIX G HE PACCYMTAHO, UMEIOLLIMX rpaduK «HanpskeHne — pedopmanus» B
BuAe napabonbl, yaenbHylo paboty pactspkeHns U, bx/m3, BbIMMCRIAIOT MO cdopmyne

Enr
2
Ur = | o,de, = 3 Shuthr- (14)
0

7.10 CpeaHeapnudMeTHyeckoe sHadeHne X BbMUCASIOT No FOCT 14359—69 (nodpasden 4.3).
7.11 CtanaaptHoe OTKNOHEeHue o Bbluucnsior no FOCT 14359—69 nodpasden 4.4).
7.12 KoachcdbmumeHT Bapuaummn Kg, %, Boluncnsior no FOCT 14359—69 (nodpasden 4.6).

8 MNporokon ucnbiTaHUN

Pesynkratbl npoBeaeHUst UcnbiTaHuii 0opMISIOT B BUAE NPOTOKONA, coaep kaLuero:
- CCbIJIKY HA HACTOSILLMI CTaHAApT;

- pasMmepsbl 06pasua;

- Marepvan BCTaBKM;

onucaHue nNnpuMeHsiemoro o6opya0BaHus;

- Konu4yecTBO 00pasLoB;

- MHopmMauuo, HeoBXOAMMYIO ANA NOMHOW MAEHTU(MKaLMn MaTepnanos;
- YCMOBUWS U3rOTOBMNEHUA U MEXaHUYECKYI0 0O6paboTky 00pas3LoB;

- YCNOBUS KOHAWLMOHUPOBAHUS;

- CKOpPOCTb Ae(pOPMMUPOBAHUS UM CKOPOCTb UBMEHEHUS HANPSDKEHUS;

- NpeaBapUTENbLHYIO Harpy3Ky (ecnu NPUMEHANAach);

- MakcuManbHOe BHYTPEHHee AaBneHue,;

- Aedopmaumio Npu MakCMmManbHOM BHYTPEHHEM AaBneHWUu;

- BHYTPEHHEE AaBneHue npu paspyLueHuu;

- HanpspkeHue Ha npegene NponopuUoHanbHOCTH;

- Aedhopmaumio Ha npeaene NPonoPLUUOHANbHOCTY;

- npeaen NponopuuoHansHOCTM NPU PaCTSHXKEHUN B OKPYXKHOM HaNpaBIieHuu;
- npegern NpoYHOCTM NP pa3pbiBe B OKPY>XHOM HaNpaBneHuu;

- MOZYNb YNPYrocTu Npu pacTsHXKeHUU B OKPYXXHOM HaNpaBrneHuu;

- Ko9dhpuumeHT [MyaccoHa;

- OTKIOHEHue dev;

- YAEnNbHYIO NOTEHLMANbHYIO SHEPIrni0 PaCTsDKEHUS;

- yAenbHylo paboTy pacTsKeHus;

- CTaTucTU4ecKyto o6paboTKy AaHHBbIX;

- Aarty u Bpemsi NpOBEAEHUS UCTILITAHUA.
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Mpunoxexue A
(cnpaBouHoe)

OpuruHasbHbIA TEKCT MOAU(PULUPOBAHHBIX CTPYKTYPHLIX IFIEMEHTOB
npuMeHeHHoro craigapra ACTM

AAA

1. ObnacTtb NpPUMEHEHHA

1.1 B paHHOM MeToge McnbiTaHWA onucaHa npouegypa onpefeneHWs KonbLeBOW MPOYHOCTU Ha pacTaXeHue,
BKMtoYan onpefeneHne npoduns «HanpsxeHne/aecdopmauus» Tpyb U3 BLICOKOKAYECTBEHHON KepaMUKK, apMUPOBaH-
HbIX HENnpepbIBHBEIM BOMTOKHOM, NOABEpraroluxca AeiACTBMIO BHYTPEHHEro faBneHuns, SBnsatoLerocs pesynsratom pac-
LUNPEHNS 3NacTOMEPHOR BCTABKU, K KOTOPOW MPUMNOXEHO MOHOTOHHOE OHOOCHOE HarpyXeHne npu Temneparype okpy-
Xarolein cpefbl. Takylo cxeMy NpoBefeHWs UCMbITaHUIA MHOrAa HasbiBaoT cBobOAHO nojBelleHHOW Tpy6ol. JaHHbIN
MeTOo/ UCMbITaHWA HAKBUAYaNeH AN TPyD pa3nuyHoit reoMeTpUU, Tak Kak COBOKYNHOCTb AehEKTOB, CTPOSHIUE BOSTOKOH
1 reoMeTpus 06pasLioB 3a4acTylo Pe3Ko pasnuyaroTes B Tpybax U3 KOMMNO3UTHBIX MaTepuarnos, No CPaBHEHWIO C MNOCKM-
MU fiucTamm.

1.2 B pamkax faHHoro metofa WCMbITaHUA TPYOY/LUMNUHLPUYECKUA aneMeHT M3 KOMMO3WTHOro maTtepuana ¢
onpeAeneHHbIM pacyYeTHLIM YY4acTKOM W W3BECTHOW TOMLWUHOWA CTEHKU MOABepraloT HarpyxeHuto nocpefcTBOM BHYy-
TpeHHero noBbILLEHNS faBneHnA U3-3a paguansHoro pacluMpeHna anacToMepHON BCTaBKK (pacnonoXeHHON nocepe-
AVHe BHYTpU TpyObl), KOTOpas CXMMaeTcs B MPOAONBHOM HarnpaBneHWn ¢ o6onx KOHLOB CTEPXKHSAMMW. OnacTomMepHas
BCTaBKa pacLumpaeTcsa noj AeAcTBUEM OfHOOCHOMO CXXUMAIOLLEro HarpyXeHusi Co CTOPOHbI CTEpXHE U co3faeT pas-
HOMepHOe pafuarnbHoe JaBneHne U3HyTpu Tpybbl. PesynsTupylowmii konbLeBoil npodunb «HanpsikeHue/aedopma-
Lms» TpyGbl U3 KOMMO3UTHOrO MaTepuana perucTpupyroT 40 MOMEHTa pa3pylueHust Tpy6bl. KonbLieBylo NPOYHOCTL Ha
pacTaxXeHWe W KoMbLEBYIO NMPOYHOCTL Ha pa3pbiB ONpeAensAloT No pe3ynbTUpPYIoLLLEMY MaKCUManbHOMY AaBliEHUIO U NO
LlaBrneHuto npu paspbiBe COOTBETCTBEHHO. KonbLeBble AedopMaLun pacTaxXeHUs, KonbLeBoe HanpsxeHWe npegena
NpPonNoOpLMOHaNEHOCTU U MOAYMb YNPYroCTU B KOSbLIEBOM HanpasneHWn onpeaensaoT No AaHHbIM 0 gedopMayusax oT
HanpsbxeHua. O6paTuTe BHUMaHMe, YTO KomnbLeBas NPOYHOCTb Ha pacTAXeHWe, UCNoNb3yeMas B JaHHOM MeTofe UC-
NblTaHW, OTHOCUTCA K MPOYHOCTU Ha pacTsXeHWe B KOMbLEBOM HanpaBneHnU OT NPUNOXEHHOro AaBNeHNsA OT MOHO-
TOHHO U OfLHOOCHO HarpyXeHHOW anacToMepHOW BCTaBKW, A€ MOHOTOHHOCTL NpeAcTaBNAeT cobol HeNpepLIBHOCTL
npoBeAeHUs UCMbITaHUA 6e3 M3MEHEHUs HanpaBfieHUs Harpyskn ¢ MOMEHTa Havana WCMbITaHWst O OKOHYaTeNbHOro
paspyLieHus.

1.3 [MaBHbLIM 06pa3oM JaHHbIA METOA UCNBbITAHMIA NPUMEHSAIOT K Tpy6am M3 KOMNO3UTHOIO MaTtepuara ¢ MaTpuuen
13 BbICOKOKa4eCTBEHHOW KepaMUKU, apMUPOBaAHHON HeMnpepbiBHbIM BONOKHOM: ogHoHanpasneHHoro (1-D, HamoTKa BoO-
JIOKHOM W YyKrajika feHThl), AByXHanpasneHHoro (2-D, yknagka TKaHW/NEHTbl U NepenneTeHne) u TpexHanpaBneHHOro
(3-D, nneTeHo-TKaHbIN). 3TN TUMBI KOMMNO3UTHLIX Marepuanos ¢ MaTpUUei U3 KepaMuUKU MOryT COCTOATb U3 Lienoro paga
KepaMnyeckux BOSIOKOH (Ha OcCHOBe OKCMAOB, rpaduTa, Kapbuaos, HUTPUAOB U NPOYMX BELLECTB), BKIOYaEMbIX B
pa3HooOpasHble MaTpuLbl U3 KEpaMUKU C KPUCTarfU4ecKon Wnn HeynopsaoHeHHON CTPYKTYpOW (Ha OCHOBE OKCUAOB,
Kapbugos, HUTPUAOB, yrmnepoga, rpaduTa U NPoOYUX BELLECTB).

1.4 [JaHHblA MeTOA MCMbITAHWA HE OTHOCUTCA HanpsaMYyo K KepaMuke, apMUPOBAHHON MPepLIBUCTLIM BOMOKHOM,
HWTEBUOHBLIMU KpUCTaniamMy UM MakpodacTuLiamu, XOTA ONUCaHHLIN 3eCb METOA UCNbITaHWA MOXeT BbITb B paBHOW
CTeNeHN NPUMEHUM K TaKUM KOMMO3UTHLIM MaTtepuanam.

1.5 MeTog ucnblTaHWil MPUMEHUM K TpyByaTelM UcnbiTaTenbHbIM 06pa3syamM pa3nuMyHoil FeOMETPUM Ha OCHOBaHWUM
Gespa3sMepHOro napameTpa, KOTOpbIA BKIHOYAET B cebs CBOWCTBA KOMNO3UTHOrO MaTepuana u paguyc Tpy6bl. [nuHel
Tpy6bl M3 KOMMO3UTHOrO MaTepuana, CTepXXHe 1 3MacTOMEPHOW BCTaBKM onpeAensioTcs no gaHHoMy 6e3pasmepHOMy
napameTpy A5 Toro, 4Tobbl 06ecnednTb ANMHY PACHETHOMO y4acTka ¢ paBHOMEPHBIM BHYTPEHHUM pagnanbHbIM faBne-
HueMm. BoamoxeH Lenblii pag KomBuHaumil CBOMCTB MaTepuarnos, paguycos TpyObl, TOMNWUH CTEHKU, ZNWH TPyObl U ANUH
BCTaBKY.

1.5.1 JaHHbIl MeTof MCMNbITaHUA XapaKkTepeH AMs NpPoBeAeHWA UCMbITaHWA Npu TemnepaType OKpyXatoliei
cpeabl. ns npoBefeHnsA UCMbITaHNA NpW NOBLILEHHBIX TeMnepaTypax TpebylTca BbicoKoTeMNnepaTypHble nevn u
HarpesaTenbHble NPMBOpPLI C KOHTPOEM TemnepaTypbl, @ TakKe U3MepUTENbHbIE CUCTEMBI, CrieluanbHble pyyku Ans
BbICOKUX TeMNeparyp u NpucnocobrneHns As HarpyXXeHus, KoTopble He paccMaTpusatoTca B JaHHOM CTaHjapTe uc-
NblTaHWiA.

1.6 JJaHHbIil MeTof, NCMbITaHuiA paccMaTtpusaeT Tpyb4aTele ucneiTaTensHele o6pasLsl, MeTogbl 0T6opa UcnbiTaTesnb-
HblX 06pa3LIoB, NHTEHCUBHOCTL NPOBEEHUS UCTIbITAHUI (CKOPOCTb NPUMNOXEHUA YCUIIUSI, CKOPOCTb NPUNOXEHUS faBleHns,

9
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CKOPOCTb NepeMeLLeHNs UK CKOPOCTb pacnpocTpaHeHus gedopmaumin), a Tarke cGop AaHHLIX M NPOUEAYPY NPOTOKOMM-
poBaHUS B NOCAEAYIOLWNX pasgenax.

MpumevyaHne — Pepakuyua pasgena usmeHeHa ANS NpuUBEJEHUS B COOTBETCTBME ¢ TpeboBaHUAMM
FOCT P 1.5—2012 (nogpasgen 3.1) n FOCT 1.5—2001 (noapasaen 3.7).
AA.2

4. Kpatkoe onucaHue MeToauku

4.1 B pamkax faHHOro MeToAa UcnbITaHwii Tpyby / LMNUHAPUYECKUIA aNEeMEHT U3 KOMNO3UTHOTO MaTepuana ¢ onpege-
NEHHBIM PacYETHLIM Y4aCTKOM W U3BECTHOW TOMLLMHOW CTEHKN NOABEPraloT Harpy>XeHUIo U3-3a paguanbHoro pacluMpeHusi
ANACTOMEPHOW BCTABKU (pacnonoXeHHOW nocepefuHe BHYTpU TpyObl), KOTOpas cXUMaeTCs B NPOAONLHOM HanpaBneHuu
MeXAY HaXKMMHBIMU CTEPXHAMUW. OnacToMepHasi BCTaBKka pacLUMpSETCS MoA AeWCTBMEM O4HOOCHOIO CXUMalOLEro Harpy-
KEHUS CO CTOPOHBI CTEPXXHEN U CO34aeT paBHOMEPHOE paguarbHoe AaBleHne U3HyTpU TpyObl. Pe3ynsTupyoLymii KonbLe-
BOI Npohunb «HanpsxxeHue/gecdopmauyuny Tpydbl M3 KOMNO3UTHOrO MaTepuana perucTpupyoT 40 MOMEHTa pa3pyLUeHUs
Tpy6bl. KonbuyeBas NpoYMHOCTL Ha pacTsXKeHUE U KonbLeBas NPOYHOCTE Ha pa3pbiB OMNpPeAensoTcs No pesynsrupytowemMy
MaKcUManbHOMY AaBNEHWIO U NO AaBNEHUIO MpY paspbise.

4.2 KonbueBas NpO4YHOCTb Ha pacTsXeHUe, UCNonb3yeMas B JaHHOM MeTofe UCNbITaHUN, OTHOCUTCS K NPOYHOCTH
Ha pacTaAXeHWe B KONbLEBOM HanpaBneHUW OT NPUIIOKEHHOO AaBNeHUsi OT MOHOTOHHO W OAHOOCHO HarpyXeHHOW ana-
CTOMEpPHOI BCTaBKW, FAe MOHOTOHHOCTL NpeAcTaBnseT coboil HenpepbIBHOCTL NPOBEAEHUA UCMbITaHUA 6e3 U3MeHeHUs
HanpaeneHNs HarpysKku.

4.3 MeTog UcnbITaHW NPUMEHUM K TpyBYaThIM UCNbITATENBHBEIM 0bpa3sLam pasnuyHO reoMeTpun Ha OCHOBaHUK
6e3pa3MmepHOro napaMmeTpa, KOTophIi BKMlovaeT B ceba cBONCTBa KOMMO3UTHOrO Matepuana u paguyc Tpy6el. OnuHbl
TpyObl U3 KOMNO3UTHOIO MaTepuana, CTEpPXHEN M 3NacTOMepHOW BCTABKU ONpefensoTcs No gaHHoMy 6e3pasmepHoMy
napamMeTpy AN Toro, 4Tobbl 06ecnevnTb ANUHY PAacCYETHOrO y4acTKa C paBHOMEPHLIM BHYTPEHHUM pajnanbHbLIM JaBne-
HveM. BoamoxeH uenblii pag koMGuHaywnii CBOICTB MaTepuanos, paguycoB Tpy6bl, TONWWH CTEHKW, ANWUH TpyObl U ANWH
BCTaBKM.

I'IpmmeHaHme -_ PeAaKLlMFl pas3gena usMeHeHa agna npuBegeHUA B cooTBeTCcTBUE C Tpe6OBaHVIFIMVI
FOCT 1.5—2001 (MyHKT 7.9.5).
OA.3

7.2 MpucnocobneHus

7.2.1 Obwas nHdopmauus. MNpucnocobrneHune ans cxaTus, Kak NpaBUNo, COCTOUT M3 ABYX YacTeld: (1) OCHOBHbIe
CTanbHble UKcaTopbl UCMbITATENBHOW MalUuUHLI (HanpuMep, rujgpasnudeckue v-obpasHble npucnocobneHus), Nnpuco-
el VHEeHHbIe K UCMbITaTeNbHON MaluuHe, U (2) HaXWMHblE CTEPXHW, KOTOPble XXECTKO 3aKpernreHbl B dpukcatopax Ucnbl-
TaTenbHOW MalUWHbl U JEeNCTBYIOT B Ka4eCcTBE NOBEPXHOCTU KOHTaKTa Mexay dpukcatopamu 1 anacToOMepHOW BCTaBKOW.
CxemaTuyecknii YepTex Takux npucnocobnerunii n ncnelTatenbHoro obpasua nokasaH Ha pucyHke 2. dakTunyeckasi Uc-
nblTaTenbHaa ycTaHoBKa nokasaHa Ha puUcyHKe 3. B KkavecTBe Apyroro BapuaHTa npucnocobneHns Ana okatus MoXHO
ncnonb3oBaTth (1) 3aXWMMbl, NPUCOEANHEHHBIE K UCMBbITATENbHON MalUuHe, U (2) HaXWMHble CTEepXHW, KoTopble yaep-
XKWUBaKTCA B 3aXUMax UCMbITATENLHON MalUMHBLl U AeACTBYIOT B Ka4ecTBe MOBEPXHOCTW KOHTaKTa Mexay 3axumamu u
3MacTOMepPHOIl BCTaBKOWA.

7.2.2 Tpn ncnblTaHUM BCTaBKOW €AUHCTBEHHBLIM COEJMHEHNEM MEX/Y HarHeTarwLmM faBneHne obopyaoBaHUeM n
ucnblTeiBaeMoit Tpyboii sBnsieTca nneHka cMasku Ans BEICOKUX faBneHuid (pUCcyHokK 2). MicnblTaHust nokasarnu, Y4To Takas
NneHKa cMasku coxpaHsaeT NOCTOAHHYIO TOMNLWWHY BO BPeMS UCTbITaHUA [0 MakcumarnsHoro fasnexus (1). Liensto atoro
ABNSAETCA Nepefada NpUoXeHHOro YCUnus oT HaXXMMHOMO CTEPXKHSA Yepes MIeHKy CMaskn K BHYTPEHHEN CTEeHKe UCTbIThI-
BaeMol Tpy6bl. OAHaAKO eCTb yka3aHuUs Ha To, YTO BCTaBKa BeAeT cebs Tak Xe, Kak rujpabnudeckas cpefa, Ao BENUYUH
NpoAonbHOro CxXaTus, Kak MUHUMYM 5 % oT gedopmanuu.

7.2.3 Beraku. OBbIMHO UCMONbB3YIOT BCTABKW 13 NMPOMBILLIIEHHOTO MaTepuana u3-3a LUMPOKOro AuanasoHa AocTyn-
HbIX BEMUYUH TBEPAOCTU. «KoppeKTHYIo» TBEepAOCTb BbIGUPALOT NyTeM onpeferneHns yeunus BCTaBki U COOTBETCTBYOLLE-
ro AaBneHnsa Npu paspyLleHnmn TpybuaToro ucneitatensHoro obpasya n3a KMKM.

7.2.3.1 BeraBkn MoryT ObiTb nonyyveHbl MexaHu4eckum obpaszom U3 npeaBapuTENbHO U3rOTOBMEHHOro Bnoka unu
M3roTOBMEHHOMO «Ha MecTe» (To ecTb BHYTPU TpybuaTtoro mucneltatensHoro obpasya). OfHako kpaiiHe BaXHO YNCTOBOE
LNMpoBaHNE L0 OKOHYaTENbHOrO AUaMeTpa W ANWHLI TakuM 06pasoM, 4ToObl TopLeBLIe NOBEPXHOCTU BbIM NepneHau-
KynsapHbl AUameTpy.

7.2.3.2 AnviHy BCTaBKW BbIGUpatoT UCXOAA U3 pa3MepoB TpybyaToro ucnbiTatensHoro obpasla 1 CBOUCTB MaTepua-
Na. BeTaBKa 3aHUMaET TOMbKO LieHTparbHyto YacTb TpyObl Mo ABYM MpUYMHaM: KOHLbl TPYObl UrpatoT porlb HanpaBnsoLwmx
N8 HaXUMHbBIX CTepPXHeW, U Npu KoppeKTHOM Bbibope pasMepoB corflacHo TpeboBaHUAM AaHHOrO METoAa WUCMbITaHUNA
KOHLbl TPY6bI, HaxogsaLWeca He nog AaBneHWeM, MOryT GbiTb U3rOTOBMEHEI TakuM 06pasoM, UToBbl HanpsKEHWUs Ha Top-
LieBbIX NOBEPXHOCTAX ObINN He3HaYUTENbHbI.
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MonepeunHa  ------------=-m--mnmmm-
(nogBwxHaa MM HenoABMKXHas)
TeH30MmeTp
CoeaunHeHne Harpy3o4Holi
pambl

3aXMMHOE YCTPOMICTBO ----------

Tpy6uaTblii cnbiTaTebHbIA 06paseL
C 9N1aCTOMEPHON BCTABKOW -------------
nos, OAHOOCEBOI Harpy3Kkoii

3aXMMHOe yCTPOICTBO —

CoeguHeHne HarpysouHoli
pambl

MpuBog,

VcnbiTaTtensHas
MallinHa

PucyHok— 1 CxemaTuyeckoe n306paxeHne OfHOT0 U3 BO3MOXHbIX MPUGOPOB
[ANS NPUIOXEHUST OAHOOCEBOro YCUINS K 3/1aCTOMEPHOI BCTaBKe A1 MPOBEAEHUsI UCTbITaHuii
Tpy6bl 13 KMKM Ha Ko/bLeBYK NPOYHOCTb Ha pPacTshiKeHue Mof AeiicTBMeM BHYTPEHHEro faBeHus

7.2.3.3 Mpeablayuie UCCNefoBaHUA NoKasaam, YyTo AfMHa yyacTka Tpy6bl nog gasnedHuem, L, v, cnegosatenibHoO,
ncxoaHas gnHa BCTaBKM A0/KHA COCTaBNAATb
L>o9/p
" 1)

roe v — koappuumeHT MNMyaccoHa ncnbiTateibHOrO mMarepuana;
ritube — BHYTPEHHWUIA paguyc TpybuyaToro mcnbliTaTesibHOro obpasuya, MM
t — ToNWWMHAa CTEHKW TPy64aToro McnbiTatesibHoOro obpasua, MM.
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PucyHok 2 — CxemaTnyeckoe nsobpaxeHne BCTaBKM PucyHok 3 — lpumep ncnbiTaTtenbHON YyCTAHOBKU
C 04AHOOCEBOW Harpyskoi [cm. 1] ans Tpy6bl C 0A4HOOCEBOW Harpyskoi

Tabnunya 1— MakcumanbHOe pekOMeHAyemoe faBfieHne BCTaBKu

TeepgocTb no Lopy (A) MakcmmanbHoe pekomeHgyemoe gasneHune (MMa = H/Mm2)
70 12
90 50
95 -130

MpumevyaHune 2 — Mpumep Tpy6bl N3 KMKM npombiwneHHoro ncnons3osaHua (v = 0,15) ¢ HapyXHbIM guame-
TpoM 100 MM M TONMWWUHON CTEHKU 2 MM.

31-v2 3 1-0.152

B paHHOM cnyyae B=ar— — T1r~ = 4\ =0,133 ¢//mm L =-g = ---9----= 67,38 Mm.
Ji(r/ubef t 2\ ([100-2 (2)1/2) 22 P °>133

7.2.4 HaXUMHble CTepXHU. HaXUMHble CTEPXHU U3roTaBNMBaT U3 N1060r0 MaTepuana ¢ 4OCTATOUYHbLIM npeje-
JIOM TMPOYHOCTU Ha cXaTue AN NPeAOoTBpPalLeHNs TeKYyYeCcTW HaXMMHOTO CTEPXHSA U C AOCTATOYHOW XECTKOCTb ANs
npegoTBpauieHms nporuéa. TpebyeTcss UMCTOBOE WAUGOBAHUE HAXUMHOIO CTEPXHS U €ro TOpLOB A/ COOTBETCTBUSA

TpeboBaHUAM MO 3a30py, MJOCKOCTHOCTW MOBEPXHOCTU W NEepneHANKYNAPHOCTU/NPAMONIMHENHOCTMN, KakK MoKasaHo Ha
pucyHke 4.

7.2.4.1 3a30p Mexay HaXWMHbIM CTEPXHEM W CTEHKOW Tpy6bl UCMbITATE/IbHOTO o6pa3sua A0/DKeH nonagarth
aywowmnii guanasoH
/ K [0,04 mm
0,04 mm < ¢ = (f/ube _ rpushrodj < maxi Q)

B cne-



rOCT P 57971—2017

| CreHKa uenbiTbiBaemoi Tpy6Gbl

MakcuManbHbIl KOnbLEeBOH — MuHMManbHBIA KOMbLIEBON

3a30p = 0,04 MM, 1M 0,5 % ettt > 3asop = 0,04 MM
OT BHYTPEHHero guametpa | 0.25 MM
TpyOblI (B 3aBMCMMOCTU Paguyc 0,25 MM ,
oT Toro, 4yto 6onblue)
0,25 mm
CrepxkeHb | Bcraexa

PucyHok 4 — [letanbHoe usoGpa)keHne NoBepxXHOCTU KOHTaKTa MeXay HaXXMMHBIM CTEPXKHEM W BCTaBKOW

7.2.4.2 KOHLEHTPUYHOCTb HAXKUMHOFO CTEPXKHS MO BCeli AnWMHe AoMKHa cocTaBnATb He 6onee 0,005 mm. MnockocT-
HOCTb TOpLIA HaXKUMHOTO CTEPXHSl AOMMKHa cocTaensaTb He Gonee 0,005 mm. MNepneHAvKynApHOCTL TopLa HaXMMHOro
CTEPXKHA AOMKHA cocTaBnsATe He Gonee 0,005 MM ¢ oTkNoHeHnem He Bonee 0,024 MM Ha Kaxgble 24 MM.

7.2.4.3 [invHa KaXkaoro HaXXUMHOIO CTepXHS AorkHa BKIouath B ceba AnvHy ydactka TpyObl, He HaxoAasierocs
noA AaBneHneM, Mnioc ANUHY HXUMHOTO CTEPXHS, BCTaBsieMoro B doukcarop, nnioc AnvHy Tpy6el, Tpebylollytocs ans
KOMMeHcaLUun CXaTusl BCTaBKM B npoLecce UcbitaHus. CrnvwkoMm Gonbluas AfiMHAa HaXKUMHOIO CTEPXKHA MOXET cTaTb
OfHOIA 13 NpuymH nporuba B NpoLecce UCTbITaHUS. CMLLKOM ManeHbKasi ANMHA HAKMMHOTO CTEPXKHSI MOXET NPUBECTU K
CTOINKHOBEHMIO MCMbITaTeNbHOro o6pasua ¢ ucnbiTatenbHo MalmMHo / hukcaTopaMm B NpoLecce ucnbiTaHus. PekomeH-
[OBaHHaA AnvHa HaXMMHOrTO CTePXHA COCTaBIsieT Kak MMHMMYM MOMOBUHY yYacTka Tpyb4yaToro ucnbitaresnisHoro obpas-
La, He HaxodsiLLerocs rod AaBneHVeM, Nnioc AnvMHa pukcaTopoe, Takum obpasom

85 ), gri 35
Lpushrod 2= (?J"‘ grip length; u X = ? @)

= MUHUHUMYM 110/108UHa@ mpy6yamozo ucnbsimamesibH020 0bpa3sua, He Haxo0aWez20cs 1100 0asNeHUeM.

MpumeuyaHue 3— Mpumep Tpy6bl 13 KMKM npombiwneHHoro ucnons3osaHus (v = 0,15) ¢ HapyxHbiM AuameT-
pom 100 MM 1 TONLLMHON CTEHKA 2 MM.

B gaHHoM cnyuae B=4I3(1“’2) 4’ 3(1—0,152)

7= 3 =0,133 - //mm,
e V(o-2())27 22
3,5 3,5 .
TaKkyto X = T = ﬁ =26,2in Lpushrod = 26'2+Lgrip MM.
MpumeyaHue — Pepakuua pasfena wsmMeHeHa ANA NPUBEAEHWUS B COOTBETCTBUE ¢ TpeboBaHUAMM
FOCT 1.5—2001 (nyHkT 7.9.6).
A4

10.2 UcnbimamenbHble pexxumbl U cKopocmu

10.2.1 Obwasn uHgopmayus. UcnbiTatenbHble peXxmmbl U CKOPOCTU MOTYT OKasbiBaTb YETKOE U CUNbHOE BO3Aeit-
CTBUE HA MEXAHU3M Pa3pYLUEHUA BLICOKOKAYECTBEHHON KEPaMUKN A2xKe NMpy TeMrneparypax OKpyXalowen cpeabl B 3aBu-
CUMOCTH OT UCMBITATENBHOW CPEALI MM COCTORHUA MCNbITAaTENbHOrO 06pasua. MicnbiratenbHbIe PEXUMBI MOTYT BKNIOYaTL
B cebsi KOHTpONb ycunui, nepemelwieHnii unu gedopmaumin. PekomeHyembie CKOPOCTU UCTIbITAHUS JOSKHBI ObITb AO-
CTaTOMHO BbICOKUMU ANA NONYYEHUA MaKCUManbHOV BO3MOXHOMW KOMNbLIEBOW NPOYHOCTM Ha pacTsiXeHVe NpY pas3pyLueHun
marepuana. OaHako MOXHO UCNOMb30BaTb U CKOPOCTU, OTNUYHBIE OT PEKOMEHAYEMbIX, Il OLIEHKM BITUSIHURA CKOPOCTU Ha
pesynsrarthl. Bo Bcex cnyyaax ucnbitatenbHbIA pextm u CKOpoCTb AOMKHBI ObITh 3aHeceHbl B NPOTOKOS.

10.2.1.1 AN MOHONWUTHOW BLICOKOKA4YECTBEHHONW KepamMWUKW, AEMOHCTPUPYIOLLE NUHEHHO-yNpyroe nosefeHue,
paspyLlLeHMe NPUNUCHIBAETCA MEXaHU3My pa3pyLluieHus no cnabomy 3BeHy, KOTOpbIi B OCHOBHOM OTHOCUTCS K paspylue-
HMIO C KOHTPONUPYyeMbIM HanpsbkeHnem ot AedexTos puddcuTa. MNo3ITOMY NPEANOYTUTENBHO NONL30BATLCH UCNBITAHUEM
C KOHTPONUPYEMbIM YCUNUEM, e yCUunue Hanpsmylo CBA3aHO ¢ KONbLEBLIM PacTAMMBaIOLMM HanpsbkeHnem. OgHako B
KMKM HenuHeRiHbIN XapakTep npoduns «HanpseHne — aedopmMauums» npy NnoCTENEHHOM NPOLECce paspyLUueHUs 3TuX
MartepuarioB MokasbiBaeT Hanuuue npoLiecca CyMMapHOTo NOBPeXAEHUS, KOTOpbIA 3aBuCUT OT Aedopmaumii. Kak npaBu-
1O, UCMIbITAHWA C KOHTPONMPYEMbIM NMepemMeLleHnem unun aecdopmMavimeli CNonbayloT B NoA0BHbIX NpoLieccax CyMmMapHOro
nospexaeHust unu aedopMaLim TeKy4ecTu Ansl NpeAoTBpalleHNA BLIXOAA CUTYaLMKU U3-NIOf KOHTPONS (MHLIMY CIOBaMM,
6biCTpOE HEKOHTpONMpyemoe passutve AedopMauym unv paspylieHus), YTO XapaKTepHO ANS UCTIbITaHWA C KOHTPOnu-
pyeEMbIM YCUIMEM MU HanpsbkeHueM. Takum obpasoM, Ansa U3yYeHUs! NOTEeHLMANbHBIX MEXAHU3MOB <YNPOYHEHUS» NpU
KOHTponupyeMom paspylueHun KMKM npeanodtutenbHO nonb3oBaTbCA UCTILITAHUSIMU C KOHTPONIMPYEMbIM NepeMellie-
Huem urm aedopmaueid. OgHaKo Anst OCTATOUHO BLICOKMX CKOPOCTE NPOBEAEHUS UCTILITAHUS Pasnuuvsl B MEXaHU3ME
paspywweHns MOryT GbiTb HE3HAUMTENBHBLIMKM, U MOXET NOAOKTU NIOGOM M3 STUX UCTIBITATENBHBIX PEXXUMOB.
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a) KpuBasi «HanpspkeHve/gecopmauys» ¢ NMMHERHoM 061acTbio

b) HenvHeliHasi kpvBas «HanpshkeHve/gedopmanys»

MpuMeyaHue — [pn GONbLUIMX yyacTkax AediopMaLyn Ha KpMBbIX OTOBPaKEHBI Ba Pas/INYHbIX BEPOSITHBIX
MexaHu3Ma: cflyuau, Korga HanpsbkeHue nagaeT nepef paspylieHuem (CriollHas MMHKS), W C/lydau, Koraa HanpsbkeHue
NPOAO/IKAET YBE/IMUMBATLCS B TOUKE paspyLUeHust (MyHKTUPHAsH NIMHUS).

PuricyHok 5 — CxemaTtunyeckme 1306pakeHns KpUBbIX «HanpsbkeHve/gedopmaums» ansa KMKM

14
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10.2.2 Ckopocmpb Oeghopmayuu. JecdbopMauus npeacTaBnaeT coboi He3aBUCUMYIO NEPEMEHHYI0 B HENMUHERHbIX
aHanu3ax, Takux Kak aHanus TekyyecTu. Takum o6pa3oM, cKopocTb AedopMaLum SBSETCA BENUYUHOIA, NO3BOMNsoLLei
KOHTponupoBsaTk npouecchl AedopmaLimm Bo usbexaHune BbIXxofa CUTYaLK U3-NOA KOHTponsa. [ns SIMHeRHo-ynpyroi 06-
nactn KMKM ckopocTb gecdopMaLiMn MOXET COOTBETCTBOBaTL U3MEPEHUSAM JedopMaLium cnegytowum obpasom

. de
L )
rae € — ckopocTb AecpopmaLum BCTaBKM, (MM/MM)/C;
de/dT — yKknoH kpusoW «aedopmauus/Bpemsi», (Mm/mMm)/c.

OGpaTtute BHUMaHWUE, YTO UCTILITaHUSA C KOHTpOnNupyemoi AedopMaLeii MOryT BEINMOMHATLCA € NOMOLLbIO nonepey-
HOFO WNKN KOMbLEBOrO 3KCTEH3OMETPA, KOHTAKTUPYIOLLEro C pacyeTHbIM y4acTkoM obpasla B Ka4eCTBe OCHOBHOIMO KOH-
TporbHOro aTtunka. PekoMeHaytoTcs ckopocTy AedopMaLium nopsaka ot 5- 1078 5o 50 - 106 ¢! Ans MUHUMU3aLMK BRN-
AHUA BHELUHMX YCIOBUIA NPW UCTIBITAHUM B YCIIOBUSX OKpY»KatoLein atmocdepbl. Unu xe ckopocTu AedopManun AomKHb
BblbupaTbea TakuM o6pasom, 4Tobbl cozgaBaTb OKOHYaTenbHoe paspyleHue Yepes 5—10 ¢ AN MUHUMU3aALUKN BANSHWA
BHELUHUX YCNOBWUIA NPU UCTILITAHUW B YCIIOBUSIX OKpYXKatoLLeil aTMocdepsl.

10.2.3 Ckopocmb nepemeujeHus. Pasnuuua B pasmepax Kaxgaoro ucnbitatensHoro obpasua TpebytoT ncnonbso-
BaHWS pasnu4HO CKOPOCTM NPOBEAEHNUS UCMbITaHUI AN Nioboit 3agaHHON CKOPOCTU HapacTaHUA HanpsxeHuid. O6pa-
TUTe BHUMaHWe, YTO KaK TONbKO UCMbITaTenbHbIA obpas3sel, Ha4yHeT pa3spyllaTbesi, CKOPOCTb AedopMaunu B pacHeTHOM
yyacTke obpasla GyAeT MEHSATLCA Jaxe HECMOTPS Ha TO, YTO CKOPOCTb NepeMelLieHUst NonepevnHbl MalluHbl OCTaeTeA
MOCTOSAHHOW. o aToW NpUYMHE UCMBITaHUS C KOHTPONTMPYEMOI CKOPOCTbLIO NEPEMELLEHNSA MOTYT AaTb TONMBLKO OPUEHTNPO-
BOYHYIO BEMNUYUHY COOBLLEHHOW CKOpPOCTU JechopMmaLn. Pexum nepemelleHns onpeaensaeTcs B 3aBUCUMOCTU OT Hanu-
YWS KOHTPONA NepeMeLLeHUa NonepeYnHel UcnbITaTeNbHON MallUHBl UnKu ee cBobGogHOro nepemelleHns. Takum obpasom,
CKOPOCTb NEPEeMELLEHNSA MOXET paccuuThIBaTLCA criegytowum obpasoM. CkopocTu gedopMalymn A0NXHL BbIGUpaTbes
Takum obpasom, UTobbl co3faBaTh OKOHYaTeNbHOE pa3pylueHune Yepes 5—10 ¢ AN MMHUMU3aLUMK BITUAHWUS BHELWHUX YC-
TIOBMWIA Npu UCNbITaHUK B YCNOBUSAX OKpYXatoLLei aTMocdepbl. Mcnonb3ya pekoMeH[0BaHHYIo (Unn Tpebyemyio) CKopocTb
fedopMayuu, Kak nogpobHo onucaHo B pasgene 9.2.2, ckopocTb NepeMelyeHns Ansa nuHeiHo-ynpyroid obnactu KMKM
BbIMUCNAIOT Mo popmyne
5= 6)

a7
rie 8 — cKkopoCTb NepeMeLLeHUs MonepeYnHbl, MM/c;

8 — nepemeLLleHne nonepedmnHbl, Mm;

T —Bpewms, C.

10.2.4 Ckopocmb npunoxeHus ycunus. Ona matepuanos, KOTOpble He NoABepraT MakpoCKONUYECKUM U3MeHe-
HUAM B MOMEPEYHOM CEYEHWUM PaCYETHOrO y4acTKa, CKOPOCTb MPUNOXKEHUS YCUITUS MOXET BbiITb HanNpAMYlo cBA3aHa co
CKOPOCTBIO HapacTaHWs HanpsKeHWi, a criefoBaTernbHO, U C PeKOMeHA0BaHHON (Unu Tpebyemoit) ckopocTbio aedop-
Maumn. ObpaTuTe BHUMaHWe, YTO KaK TONbKO UCTbITaTeNbHbIA 0bpaseL} HAYHET paspyLlaTbCa, CKOPOCTb AedopMaLun B
pac4eTHOM y4yacTKe UcnbiTaTensHoro obpasua byeT MeHATLCA fjaxe HECMOTPS Ha TO, YTO CKOPOCTb NPUNOXKEHUNA YCUnus
OCTaeTcsA NOCTOAHHOW. CKOPOCTU HapacTaHuA HanpsbkeHuin > 35—50 MINa/c ycneluHO NPUMEHANUCL ANA MUHUMU3ALUK
BMUAHWA BHELUHWX YCIOBUIA W, TakuM 06pasoMm, AN nofyyYyeHus HanbonbLuero 3Ha4yeHus NpeAenbHON KonbLEeBon Npod-
HOCTU Ha paspbiB. C ApYroii CTOPOHBI, CKOPOCTU HapacTaHUsi HanpsPKEHWIA U MPUIOXEHUA YCUNWUA AOMKHBI BIGUpaTLCS
TakuMm obpasom, 4ToObI co3faBaTb OKOHYaTeNnbHOe paspylleHue yYeped 5—10 ¢ AN MUHUMU3ALUN BANSHAA BHELLHNX
YCMNOBWIA MpU UCMbITAHWM B YCNOBUAX OKpyXatolled atmocdepsl. [na nuHeliHo-ynpyroit obnactu KMKM ckopocTb npu-
TIOXEHUSA YCUIUSA BBIMUCTISIOT MO hopMyre

F=— @)

rae F — CKOpOCTb NMPUIOXeHUS yeunus, Hic;
F — npunoxeHHoe ycunue, H;
T —BpemMs, C.
10.2.5 JluneiiHo-8o3pacmatoujue ceameHmbl. OBbIMHO UCNBITAHWS MPOBOAATCA MO MPOCTOW NIMHENHO-BO3pacTalo-
Wwen YHKLUUN C OTAENBHON CKOPOCTLIO NMPOBEAEHNUS UCTIBITAHUS OT HYNEBOMO 40 MakCUManbHOro YCUNUsi B MOMEHT pas-
pyweHusa. OgHaKo B HEKOTOPLIX CrydasiX MOXHO MPUMEHSTE MHOrOKpaTHele JIMHERHO-BO3pacTatoLue cerMeHThl. B Takux
cnyYasx NPUMEHSAIOT HU3KYIO CKOPOCTb NPOBEAEHNS UCTIBITaHUA AN NIMHEAHOro BO3pacTaHus OT HYNEBOro A0 NPOMEXY-
TOYHOrO YCUNUA, YTO faeT BpeMs ANS yAareHusl «NpoBUCaHUA» U3 UCTILITAaTENbLHOW cuCTEMbl. KOHeYHbI NMHelHo-803-
pacTaroLWnil CerMeHT UCNbITAaHWUA BLINOMHSAIOT OT NMPOMEXYTOYHOMO 10 MAKCUMaNbHOroO YCUIUSl B MOMEHT pa3pyLUEeHUs ¢
Tpebyemolii ()xenaeMoit) CKOpPOCTbIO NPOBEAEHUS UCTIBITAHUSA. TN M NPOAOCIKUTENBHOCTL NMMHERHOrO BO3pacTaHus cnepy-
€T 3aHeCTn B NPOTOKON.
10.3 BbinnonHeHue ucnbimaHusa Ha KonbUesyio NpoYHOCMb Ha pacmsikeHue
10.3.1 Yemanoska ucnsimamensHo20 obpasya. HeobxoauMo npoussect cOOpKy HaXMMHbLIX CTEPXHEN, BCTaBKU 1
TpyBuaToro ucnelTatenbHoro obpasua nepep TeM, kak MOXHO ByaeT NpUCTynuTL K ucnbiTaHuio. Heobxoammo naeHtudm-
UupoBaTb KOMNOHEHTLI, TpebyeMble ANA KaX[0ro UCMbITaHWs, U OTMETUTL B NPOTOKONE UcnbITaHWiA. MNoMeyaroT ucnbiTa-
TenbHLIN 06paseL ¢ NOMOLLBIO HECTUPAEMOro Mapkepa CBepXy, CHU3Y U crnepeaum (Co CTOpPOHbI, 0bpaLLeHHON K onepaTopy)
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OTHOCUTENBLHO UCMbITaTeNbHON MallUHLL. B criydae ueneiTateneHbIX 06pasLoB ¢ TeH3ofaTYMKamMK pacnonaratoT ucneliTa-
TenbHbIA 0bpasel) TakuM 06pasom, YTOBbl «NepefHsAs» CTOPOHa UCTBITATENBHOro 0bpasia W YHUKanbHbIA TeH30A4aTHMK
(Hanpumep, Strain Gage 1, o6o3Havaemblil SG1) coBnaganu. NMomevatoT Kax bl HAXUMHOWR CTep)eHb, YToObI NMoKasaTb
LONWHY yYacTka, HaxofsLerocs He nog AasneHueM, X, oT KOHLa HaXXMMHOIO CTEPXHSI, KOHTaKTUPYHOLLEro Co BCTaBKOWA.
10.3.2 Nodzomoseka Kk ucnbimaHuro. O4ULLAIOT U CMa3blBaloT BCTABKY, HAXUMHbBIE CTEPXHU U BHYTPEHHWIA kaHan
TpybdaTtoro ucnelTatensHoro obpasua. lNMomeluatoT BcTaBKy B TpyOy. MoMeLyatoT HaxXuMHble CTepXXHU B 06a koHLa Tpybya-
TOro ucneiTatensHoro obpasua, pacnonaras BCTaBKy MEXAY ABYMS KOHLAMMW HaXUMHbLIX CTEPXXHEN BHYTpW Tpy6bl. BeTas-
NAT ABa cBOBOAHLIX KOHLA HAXUMHBIX CTEPXHEN B BEPXHWUIA N HUXKHUIA pUKCaTOpbl UCTILITATENBHOW MaLUWHEI. YcTaHaB-
NVBAaIOT PEXUM UCTLITAHUA U CKOPOCTb MPOBESEHNS UCMBITAHWA Ha UCMbITaTeNbHOW MallMHe. BpeMeHHo nogaepxusatot
ucnblTaTenbHbIA obpasel Takum obpasom, 4ToObl BeTaBKka Gbina OTLEHTpMpoBaHa B UCMbITaTeNbHOM obpasue Mexay
[BYMSI HOKUMHBIMU CTepXHAMU. [peBapuTenbHO HarpyxatoT BCTaBky, YTobbl yopaTb «cnabuHy» ¢ Harpy3o4Hoi pamesl
W 3anonHUTb 3a30p MeXAy BCTaBKOW U cTeHkoi Tpybbl Takum o6pasom, YTobbl oTnana HeobXxoAMMOCTb BO BPEMEHHBIX
onopax 1 MoxHo 6bino ux ybparts. MNpefBapuTenbHas Harpyaka OyaeT 3aBUCETb OT MaTepuana BCTaBku W 3a3opa Mexay
BCTaBKOW M CTEHKOW Tpybbl, MOSTOMY CriefyeT ee onpefensTe KOHKPETHO ANA KaxAoW cuTyauuu. YcTaHaBnvBaroT CO-
OTBETCTBYIOLLUIA SKCTEH3OMETP Ha pacYeTHOM yYacTke UcnblTaTenbHoro obpasua W 0BHYNSAT BeIXOAHLIE CUrHasmbl Mnu
NPVUCOEANHSIOT BIBOAHLIE NPOBOAA TEH304aTYMKOB K BroKy npeobpa3oBaHns CUrHanNoB U 06HYNAT BEIXOAHbIE CUrHasbI.
MoaroTasnueatoT cucTeMel cbopa AaHHbIX AN UX perncTpauun. PacnonaratoT 3aluTy BOKpYr UcnelTatensHoro obpasuya.

MpumevyaHune — Cma3ouHble MaTepuarnsl BKIOYaloT B cebs, HarnpumMep, nonubytunkynpucun (MBK), o6bi4Hyto
CUJITMKOHOBYHO CMa3Ky Unu He(bTHHOVI Ba3esinH.

10.3.3 BbinnonHeHue ucnbimaHus. 3anyckatoT c6op AaHHbIX. 3anyckatoT ucnbitaTenbHbIi pexuM. MNocne paspylue-
HUs1 obpasLa OTKITKYaT UCMbITaTENbHYO MalluuHy 1 c6op AaHHbIX. Paspyliatollee ycunue AomkHO BbiTb U3MEPEHO ¢
ToYHOCTbIO 21,0 % 1 0TMeYeHo B NpoTokone. AkKypaTHO yBupatoT HaXUMHble CTePXHU (M BCTaBKY, €CNKU 3TO BO3MOXHO)
13 ucrblTatensHoro obpasua. Ecnu Tpyba paspyLueHa Ha Kyckw, To crieqyeT cnejutb, 4Tobbl He NOBpeAnTb NOBEPXHOCTU
paspyLUeHUs, He NO3BOMAA UM KOHTaKTUpOBaTb APYr C APYrOM WK ¢ ApYrMMK obbekTamu. MomelatoT paspyweHHble Ya-
CTW UCnbITaTeNbHOro 0bpaslia BMECTE C NPOYUMU dhparMeHTamMn pacyeTHOro y4actka B NOAXOAALWMNA HEMETANNUYECKUIA
KOHTeliHep AN NocrneayroLiero aHanuaa, He Babixasn ntobble YacTWLbl UMK BOMOKHA.

10.3.4 OnpegensoT OTHOCUTENBHYHO BNaXHOCTb B cooTBeTcTBUMU ¢ ACTM E 337.

10.3.5 UsmepeHus nocne ucnbimaHul. N3amepeHue pasMepoB NOMEPEYHOro Ce4EHUA pacHeTHOro y4acTka B MecTe
paspyLUEHUA MOXET ObITb BbINOMHEHO, @ pe3ynkTaThl 3aHECEHb! B NPOTOKON ¢ TOYHOCTLIO A0 0,02 MM, ecnu pac4eTHbINA
Y4YaCTOK He MOMHOCTLIO (hparMeHTUPOBaH B pesynsraTe pa3pyLleHus. Ecnu TouHoe n3aMepeHne pasmepoB NonepeyHoro
CeYeHNs He MOXET ObITb BEIMOMHEHO U3-3a hparMeHTUPOBaHUS, Torfa CrneayeT UCMOoNb3oBaTh CpefHNe pasMepsl, U3Me-
peHHble B pasgene 9.1.

10.3.5.1 M3MepstoT U 3aHOCAT B MPOTOKOST MECTOPACMONOXEHNE pa3pyLLUEHUs N0 OTHOLLEHUIO K cepeiuHe pacyeT-
Horo y4yacTka. CepefjHa pac4eTHOro yvacTka YCIIOBHO NpuHMMaeTcs 3a 0 MM € MOMOXMTENBLHBIMK (+) 3HAYEHUAMKU NO
HanpaeneHuo K BepXHel 0TMEYEHHOW YacTh UcnbITaTenbHoro obpasya u oTpuuaTenbHLIMU (—) 3HaYEHUSIMU Mo Hanpas-
TIEHUIO K HWKHEN OTMEYEHHOIN YacTu ucnelTatenbHoro obpasLa.

10.3.5.2 ObpaTuTe BHUMaHUeE, YTO pesynbTaThl, NofyYeHHble OT UCnbITaTenbHbIX 06pasLoB, pa3pyLUeHHbIX 3a npe-
flenamu paBHOMEpPHO Harpy>Xe€HHOro BHyTPEHHUM [laBNeHneM pac4eTHOro y4acTtka, He peKoMeHAyeTcs Ucnonb3osath ANa
NpPSAMOro pacyeTa cpefHel KomnbLEeBOi NPOYHOCTU Ha pacTsxeHue ANA NONHOro NenbiTaHus. Pesynsrathl, NofyyYeHHbIe OT
uenbiTaTenbHbIX 06pasLoB, paspyLUeHHLIX 3@ NpefenaMn PpaBHOMEPHO Harpy>XeHHOro BHYTPEHHUM AaBNEeHUeM yvacTka,
CYMTaKTCA aHOMarlbHbIMU U MOTYT UCMONb30BaTLCA TOMBKO B KaYeCTBE YCEYEHHbIX WCMbITaHUiA (MHBIMKA CrioBaMM, WUC-
nblTaTenbHble 06pasLbl, B KOTOPLIX KOMbLEBOE pacTArMBaloLlee HanpsKeHne, paBHOe MO MeHbLUEH Mepe HamnpspKeHUIo,
paccyuTaHHoMy no dopmyne (7), nogfepxuBanock B paBHOMEPHO HarpyXeHHOM BHYTPEHHUM [aBlieHUeM pacHeTHOM
y4acTKe nepej TeM, Kak UCMbiTaHne GbiNo NpexaeBpeMeHHO NpeKkpaLleHo 13-3a paspyLUEHUst He B pac4eTHOM yyacTke),
kak onmcaHo B ACTM L| 1239, gna onpepeneHns napameTpoB pacrpefeneHunsi npovyHoctn. C KOHCepBaTUBHOW TOYKU
3peHuns, AN 3aBepLUeHnA TpebyeMoi cTaTucTudeckoii Bulbopku (Hanpumep, N = 10) ¢ Lenbio OUEHKU cpefHei NPOYHOCTU
CreayeT UcnblTbiBaTk OAWH UCMBITaTENbHEIA 06pa3seL; BMECTO KaXoro ucnbitatensHoro obpasua, KoTopblil pa3pyLUnmcs
3a npefenamu pac4eTHoOro yyacrka.

10.3.5.3 Ans onpefeneHns MexaHuaMa v Tuna paspyLUueHusi (MHbIMU CrioBaMu, XPYMKWIA UM BOMOKHUCTBIA U3NOM)
CrneayeT NPOBOAUTL BU3YarbHbIA KOHTPOMb U ONTUYECKYO MUKPOCKONUIO. KpoMe TOro, XOTA KONUYECTBEHHbIE U3MEPEHNA
HaxoASATCSA BHE paMOK AaHHOTO METOAa MCMbITaHUA, MOXHO BLINOMHUTL CYObeKTUBHBIE HAabMogeHUs KacaTernbHO ANHBI
BLITAHYTOrO BOMOKH&, OPUEHTaLMKU MNOCKOCTU W3Moma, CTENEHN MEXCNOWHOrO paspyLUeHUs U MPOYUX OTHOCALLMXCA K
feny aetaneil OTHOCUTENbHO NOBEPXHOCTU paspyLUEeHNs.

10.4 ®pakmoazpaghusa. PekomeHOYyeTCs BbINOMNHATL dpakTorpaduyeckoe nccnefoBaHue Kedxkaoro paspyLleHHoro
uenbiTatensHoro obpasua Ana onpeaeneHus Mexaduama paspyienns KMKM. Ecrin dpakrorpaduyueckuii aHanus He npo-
BOAMNCS, TO 3TO AOMKHO BblTb YETKO OTMEYEHO B NPOTOKOMNE UCTIbITaHNiA.

MpumMevyaHne — Pepakuyna pasgena M3MeHeHa ANS MPWBEAEHUS B COOTBETCTBME C TpeboBaHWAMU
[OCT 1.5—2001 (nyHkT 7.9.8).
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Mpunoxenune OB
(cnpaBouHoe)

OpuUrMHanbHbIW TEKCT HE BKITHOYEHHbIX CTPYKTYPHLIX 3f5IEMEHTOB
npuMeHeHHOro craigapra ACTM

nb.1

3 TepmuHonorus

3.1 Onpeaenenus

3.1.1 OnpepenexHns TePMUHOB, OTHOCALLUXCA K UCNBITAHWUAM Ha KOMNbLIEBYIO NPOYHOCTb Ha pacTsXeHWue, npeacTas-
nexHble B ACTM E 6, NpUMeHUMBbI U K TepMUHAM, UCNONb3yeMbIM B JaHHOM MeTofAe UCnbiTaHWil. OnpeeneHuns Tepmu-
HOB, OTHOCSALLMXCA K BBICOKOKa4eCTBeHHON Kepamuike, npeactasneHHble B ACTM L| 1145, npuMeHMMBI U K TepMUHaM,
ucnons3yemblM B faHHOM MeTofe ucnbiTaHuin. OnpefeneHns TEPMUHOB, OTHOCALYMXCA K KOMMO3UTHLIM MaTepuanam,
apMUpoBaHHbLIM BOMOKHOM, NpeacTasneHHble B ACTM [ 3878, npuMeHUMbI M K TepMUHAM, UCNONb3yeMblM B JaHHOM
MeTode ucnbiTaHuil. CooTBETCTBYOLWME onpedeneHus, nepedncriedHsle B ACTM E 1012, ACTM L 1145, ACTM [ 3878
n ACTM E 6, npeactaeneHtl flanee ¢ ykasaHneM B ckobkax COOTBETCTBYIOLLErO UCTOMHUKA. [JONONHUTENbHBIE TEPMUHBI,
ncnons3yemble B paMkax JaHHOro Metofia UCNbITaHui, NpedCcTaBneHsl Janee.

3.1.2 BbiCOKOKaYecTBeHHas kepamMuKa: KOHCTPYKTUBHO CIOXHBIiA, BbICOKO3((PEKTUBHBIA, MPEUMYLLECTBEHHO He-
MeTannmM4eckuin, HeopraHM4ecknii, kepaMu4eckuii Matepuan, obnagatownin cneumu4eckMmmn yHKLUUOHaNbHLEIMU CBONU-
ctBamu (cm. ACTM L 1145).

3.1.3 paspbiBHaa cuna: Cuna, npu KOTOpoii NponcxoauT paspylierue (cMm. ACTM E 8).

3.1.4 KOMNO3UTHbLIN MaTepuan ¢ kepaMmmueckoil matpuuein (KMKM): MaTepuan, cocToswuii u3 asyx unu 6onee
mMaTepuarnoB (HepacTBOPUMbLIX APYr B ApYre), B KOTOPOM OCHOBHBLIM, MOCTOAHHEIM KOMMNOHEHTOM (MaTpUYHBLIM KOMMNOHEH-
TOM) SIBNAETCA Kepamuka, Nnpu 3TOM BTOPUYHBIM KOMMOHEHTOM (-MU) (apMUPYHOLLMM KOMMOHEHTOM) MOXET ObiThb kepa-
MUKa, CTeKrnoKkepamuKa, CTekno, MeTann Unu opraHuyeckne Matepuansl. Takue KOMNOHEHTEl KOMOWHUPYIOTCA Ha MaKpo-
pa3MepHOM ypoBHe, hopMUPYS aPPeKTUBHBIA TEXHWYECKUI MaTepuan, obnagatoLmii onpeseneHHeIMU CBOWCTBaMU UK
noBefeHneM, KOTopble He CBOMCTBEHHBI MHAMBUAYaNbHLIM COCTaBMSAIOLLMM KOMMOHEHTaM.

3.1.5 KOMNO3UTHbIW MaTepuan C KepaMMYeCKOi MaTpuueil, apMUPOBaHHbI HenpepbIBHLIM BOMOKHOM
(KMKMAHB): KoMMNo3uTHEI MaTepuan ¢ KepaMudeckoid maTpuleid, B KOTopoM apMupytoLlas dasa COCTOUT U3 Henpe-
PLIBHOrO BOMOKHA, HEMPEPLIBHON HUTU UMW TKAHOTO NOMOTHA.

3.1.6 pacueTHbIN y4yacTok: [TepBoHavanbHasa ANWHa Toro yyacTka obpasLa, Ha KoTopom onpegensiercsa agedopMa-
Lms U usMeHeHue anuiel (cM. ACTM E 6).

3.1.7 KonbLeBas MPOYHOCTb Ha pacTAXeHue: MakcuMansHasa KOMNOHEHTa PacTSKEHUS KONbLEBOIo HanpsKe-
HUA, KOTopyto cnocobeH BeiaepxkaTb MaTepuan. KonbLeBas NPOYHOCTb Ha pacTsKeHWe pacCcuUTLIBAETCSA Mo MakcMMarb-
HOMY BHYTPEHHEMY faBfieHuto, AeicTBytoleMy B Tpyb4aTom ucnelTatensHom obpasue.

3.1.8 HanpsikeHUe pacTpeCKUBaHUA MaTpULlbl: MpuUKNagbiBaeMoe pacTaruBalollee HarnpsxeHue, Npu KOTOpoM
MaTpuLa pacTpeckMBaeTcs Ha psia NpubnusuTenbHO napannenbHbiX 6rokoB, NEpNeHANKYNAPHLIX pacTAruBaloeMy Ha-
NPSHKEHUHO.

3.1.8.1 OBcyxaeHne. B HekoTopbIX criydqasx HanpshkeHWe pacTpeckMBaHUsi MaTpuubl MOXET ObiTb NokasaHo Ha
KpUBOWA «HanpspkeHue/aecdopMalnay» B PopMe OTKNOHEHUS OT NUHEWHOCTU (Npeaen NPonopUUoHanbHOCTH) UK B hopme
HapacTatoLlero nageHuns HanpsHkeHnsa Npu ysennyeHun gecdopmauun. B npoumnx crydasx, ocobeHHo npu Ucnonb3oBaHUN
MaTepuanos, Y KOTOPbIX HET MIMHENHOW 06NacTU Ha KPUBON «HanpshxeHue/aedopmaumsy, HanpsXkeHWe pacTpeckmBaHus
MaTpuLbl MOXET BbITb NOKa3aHo B BUAE NepBOro HanpsKeHWs, NPW KOTOPOM HauMHaeT duKcupoBaThbes AedopmMaLiusi no-
CTOSIHHOTO CMELLEHUS NMPU CHATUW HarpyXeHua (Npeaen ynpyrocTtu).

3.1.9 moaynb ynpyroctu: OTHOLLEHWe HanpshKeHUs K COOTBETCTBYIOLLEN AedopMaLMn HUXe npeaena nponopuu-
oHansHoctu (cM. ACTM E 6).

3.1.10 ynenbHasa pabora ynpyroi gedopmauun: SHeprusa gecdopMauum Ha eguHuUlly obbema, Tpebyemas ans
YMPYroro HanpsbkeHusl Matepuana ¢ Hynsa Ao npeaena nponopLyMoHansHOCTH, NokasbiBatoLwasa cnocobHOCTL MaTepuana
rnorroLare 3HEpruto Npm ynpyroi gecdopmanym U Bo3BpaLLaTbCs B UCXOAHYIO (DOPMY NPU CHATUM HarpyxeHus.

3.1.11 moaynb ycToWuYMBOCTU: DHeprus fedopmManimn Ha eanHuLly obbemMa, Tpebyemas HanpskeHua Matepuana
C HyNnsl 0 OKOHYATENBLHOMO pa3spyLUeHUsi, NoKasbiBatolas crnocobHOCTb MaTepuarna nornoLars 3Hepruto 3a npegenamu
obnactu ynpyrux aedopmauuii (MHLIMK crioBaMm, ionyckaeMoe noBpexaeHne marepuana).

3.1.11.1 ObcyxaeHne. Mogyrb yCTOMUMBOCTU Takke MOXET ObITb Ha3BaH SHeprueil CyMMapHOro NOBPEXAEHUS U,
no CyLlecTBy, paccMaTpuUBaTbLCA Kak nokasarenb cnocobHOCTU MaTepuarna BbiiepXusarb NoBpeXAeHus, a He Kak CBOW-
CTBO MaTepuana. MeTogbl MeXaHU4ECKOro paspyLUeHUs MaTepuanos Ans onpeAeneHus xapakrepuctmk KMKM He 6binu
pa3pabotaHbl. OnpegeneHne MoAyNA YCTOWYMBOCTH, KaK YCTAHOBNEHO B JaHHOM METO/ e UCTbITaHWiA, ANA onpeAeneHns
XapaKkTepucTuk npouecca cymmapHoro nospexaerus B KMKM moxeT nepectaTh ObITb akTyarnbHbIM, KOria NosiBATCS Me-
ToAbl MexaHu4eckoro paspyweHus ans KMKM.
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3.1.12 HanpsikeHne npeaena nponopunoHanbHOCcTU: Hanbonbllee HanpsXeHue, KOTopoe CnocobeH BblgepXKu-
BaTb Matepuan 6e3 nobkIx OTKNOHEHWIA OT MPONOPLIMOHANLHOCTH HanpspKeHUs kK gedopmanum (3akoH MNyka).

3.1.12.1 O6cyxpaeHne. MHoroducneHHbIe IKCNEPUMEHTHI MoKasarnu, YTo 3Ha4YeHNs, Habnogaemble ANA HAaNPAXEeHUS
npeaena nponopLUuoHansLHOCTU, B 3HAYMTENBHON CTENeHU MEHSIIOTCA B 3aBUCUMOCTU OT YyBCTBUTESIbHOCTU U TOMHOCTU
ucnbITarenbHOro 060pyAoBaHUA, IKCLIEHTPUYHOCTU HarpyXXeHusi, Maclutaba, B KOTOPOM HaHOCUTCA Ha rpadbuk guarpamma
«HanpspkeHue/gaecdopmanuay, U npoumnx dakropos. [pu HeobxoauMocTU onpeaeneHnUs nNpeaena NPoONopLUOHaNbHOCTA
CrefyeT YCTaHOBUThL NMpoLeaypy UCMbITaHUA N YyBCTBUTENBHOCTbL UCNbITaTenbHoro o6opyaosaHusa (cm. ACTM E 6).

3.1.13 MeAneHHbIH POCT TPelWMHbI, cyll: [JOKpUTUECKMIA POCT TPELMHbl (pacnpoCTpaHeHne), KOTOpbIA MOXET
6bITb criefAcTBUEM TaKUX MEXaHU3MOB, Kak KOPPO3MOHHOEe pacTpeckuBaHWe Noj Bo3geicTBMeM OKpyXxatoLwein cpeabl unu
Anddy3noHHoe pacTpeckuBaHme.

nb.2

5. 3HaUUMMOCTb U NpUMeHeHue

5.1 JaHHbIl MeTof UCNbITaHUiA (MHaYe HasblBaeMblii METOAOM cBOGOAHO noaBelleHHoW Tpybbl) MoXeT BbiTb UC-
nosfb3oBaH AN paspaboTkn maTepuarnos, CpaBHEHUA MaTepuanos, oTbopa MaTepuanos, OTCEUBAHUA MaTEPNanoB U KOH-
Tpons kavecTBa. [JaHHklii METOA UCTbITAHUIA He peKOMEHAYeTCA AN onpefAerneHns xapakTepucTuk Matepuanos, popmMu-
poBaHUA UCXOAHBIX AA@HHEIX 4518 NPOEKTUPOBaHUA W/WUNKN NpoBepKU/NOATBEPXAEHUA MoAenu aedopMaLun MaTepranos.

5.2 KoMno3uTHble MaTepuansl ¢ KepaMM4ecKoil MaTpuLei, apMUpoBaHHble HenpepbiBHLIM BoNokHOM (KMKMAHB),
COCTOAT U3 HenpepbiBHOro HanpasneHHoro (1-D, 2-D u 3-D) ycuneHus us kepamu4eckoro BONOKHa B MENKO3ePHUCTON
(< 50 MKM) KepaMnU4eCcKon MaTpuLie ¢ KOHTPONUPYEMOA MOPUCTOCTLIO. 3a4acTyto Takue KOMNO3UTHLIE MaTepuanl UMEKT
ToHkoe (oT 0,1 Ao 10 MKM) cneLuanmanpoBaHHoe MOKpbITUe MOBEPXHOCTN BOITOKOH AMA OTKNOHEHUSA TPELLWUH U BbITArMBa-
HWS BOMOKOH.

5.3 KomnoHeHTl KMKMAHB xapakTepu3aytotca ocobeHHol U B3auMoycunueatoweinca kombuHaymeil cCBOWCTB Ma-
Tepuanos, MOKPbLITUIA NOBEPXHOCTEN pasfena, KOHTPOMNsS MOPUCTOCTHU, KOMMO3UTHOW CcTpykTypbl (1-D, 2-D n 3-D) u reo-
MeTpu4eckoil PopMbl, MpUYeM Bee 3T akTopbl 06bIMHO HEOTAENUMBI ApYT OT Apyra. [porHo3npoBaHue MexaHU4ecKuX
xapakTepuctuk Tpy6 na KMKMAHB (oco6eHHO ¢ nneTeHol U 3-D-TKaHOW CTPYKTYPOW) HE MOXET BbiThb BEINOSIHEHO NOCpea-
CTBOM NepeHoca N3MepeHHbIX CBOWCTB mrockoro nucta na KMKMAHB Ha Tpy6bl. B 4acTHocTH, TpyGqaThie KOMMOHEHTHI,
nsrotosneHHsle U3 KMKM, o6pa3aytoT YHUKansHyo B3aumMoycunuealoLLytocs KoMGMHaLUWIo MaTepuana u reoMeTpudeckomn
opMbl, NpUYeM 3TH hakTopbl HEOTAENWUMEI ApYr OT Apyra. MIHEIMK crioBamu, NMPOrHO3UPOBaHUE MEXaHUYeCKUX XapakTe-
pucTuk Tpy6 n3 KMKM 06bI4HO HE MOXET ObiThb BLINOMIHEHO NOCPEACTBOM UCMONb30BAHUA U3MEPEHHbIX CBOWCTB NNOCKOro
nucta. MenbitaHue Ha npodHocTk Tpy® n3 KMKM nop AeiicTBMEM BHYTPEHHEIO AaBfeHUs gaeT UHDOPMaLUIO O MEXaHu-
YeCKWUX CBOMNCTBax W NPOYHOCTU MaTtepuana, NoABEPrHyToro HanpsKeHWto No MHOrMM OCAM.

5.4 B otnun4ne oT MOHOSMMUTHOW BBICOKOKaYECTBEHHON KepaMUKW, KOTopasi KaTacTpoduyeckn paspyLuaeTcs us-3a
oTgensHoro ocHoBHoro gedekra, KMKM o6klvHO nojBepraeTcs BO3geWCTBUIO NOCTENEHHOMO paspyLUEHUs!, CBA3aHHOTO C
NpoLieccoM CyMMapHOro noBpexzaeHus. MosToMy, HeCMOTpPS Ha To 4To 06beM MaTepuana, noABepraioLLerocsi paBHoMep-
HOMY KOSbLIEBOMY pacTArMBatoLeMy HanpsXeHuo ANS UCMbITaHUA OTAENbHOW paBHOMEPHO NofBepXeHHOW AeACTBMIO
faBrneHns Tpyobl, MOXET BbiTb 3HaYMMBIM DAKTOPOM LA ONpeAeneHns HanpPsXXeHUs pacTpeckuBaHUA MaTpuLbl, Takoi
Xe 06beM MOXET He ObITb TakuM Xe 3Ha4MMbiM hakTopoM ANst onpeaeneHus npegenbHoi npouHoctn KMKM. OgHako
BEPOATHOCTHLIN XapakTep pacnpedeneHnsa npodHocTu xpynkux matpuy KMKM TpebyeT npUMeHeHUsi cTaTUCTUYECKU 3Ha-
YMMOro KONMYeCTBa UCnbITaTeNbHbIX 06pasLioB 4N NPOBEAEHUS CTaTUCTUYECKOro aHanmsa U NpoekTupoBaHus. Uccnepgo-
BaHWS NO onpedeneHnto TO4HOro BNMsAHUA o6bemMa ucneiTatensHoro obpasya Ha pacnpeaeneHune npodHoctu ansg KMKM
He Bbinu 3aBeplueHbl. CrneayeT OTMETUTb, YTO 3HAYEHUSA KOMbLIEBO NPOMHOCTU Ha pacTsKeHue, NosydeHHble ¢ UCTOoMNb-
30BaHWeM pasnuyHbIX PeKOMeHAO0BaHHbIX UCMbITaTeNbHbIX 06pasLoB ¢ pa3nuyHbLiM 06LeMOM MaTepuana B pacyeTHOM
yyacTKe, MOryT pasfnmyaTbes U3-3a BIUSHUS obbema.

5.5 VenbiTaHUA Ha KonbLEBY NPOYHOCTL Ha pacTskeHue obecnevmBaloT UHGOpMaLUIO O MPOYHOCTU U fedopma-
Lun MaTepuanos noj feiCTBUEM ABYXOCEBOro HanpshKeHWs Noj AeiicTBUEM BHYTPEHHero AasrneHuns B Tpybe. B ucnbita-
HWSIX NOAOGHOro TNa NpUCYLLM HepaBHOMEPHbIE HanpsKeHHbIE COCTOSHWSA, NOSTOMY MM NnocriegytoLleii oLeHke noboro
HenuHeHoro HanpsPKeHHo-4edPopPMUPOBAHHOIO COCTOSHUS HEOBXOAMMO y4ecTb HecUMMEeTpUYHoe nosegeHne KMKM nog
JelcTBMEM ABYXOCEBbLIX HanpseHWn. MNogobHoe HenuHeliHOe NoBeAEHNE MOXET pPa3BUTLCA B pe3yrnksraTte NpoTekaHus
NpoLeccoB CyMMapHOro noBpexaeHus (Hanpumep, pacTpeckuBaHme MaTpuLbl, HapyLleHne cLenneHns Mexay Matpulen
1 BOMNOKHOM, pa3pbiB BOMOKHA, paccrnoeHWe u T. A4.), Ha YTO MOTMyT OKasaTb BNUAHWE PEXWUM UCMBITAHMS, CKOPOCTb MC-
nelTaHus, addekTsl 06paboTkn UK BO3JEWCTBUS OKpyxatollei cpeabl. HekoTopble U3 atux agdekToB MOryT GbITh Mo-
CreAcTBUAMU KOPPOZUOHHOTO PacTpecKUBaHNS NNK JOKPUTUYECKOTO (MeNEHHOro) pocTa TPELLUH, KOTOpble MOXHO MUHU-
MU3NpPOBaTL, NPOBOAS UCMbITAHNE NPU AOCTAaTOYHO BLICOKUX CKOPOCTAX B COOTBETCTBUMN € JaHHBIM METOA0M UCTIbITAHWUIA.

5.6 PesynbraTthl UCNbITAHUA Ha KOMbLEBYH NMPOMHOCTL Ha pacTshkeHWe UCNbITaTENbHBLIX 06pa3sLioB, N3rOTOBMEHHBIX
B COOTBETCTBWM CO CTAHAapTU30BaHHBLIMUA pasmepaMmn U3 KOHKPETHOrO MaTepuana unu u3 BelbpaHHbIX YacTel, MOTyT He
MOSIHOCTLIO AaBaTh NPeACcTaBNeHne 0 NPOYHOCTHLIX U AedOpMaLMOHHLIX CBONCTBAX NONHOPA3MEPHOTo, LIENOro KOHEYHO-
ro NpoAyKTa unu o ero NoBeAeHUN B NMpoLiecce aKcrryaTaLyum B pasfnyHbIX OKPYXKatoWwuX yCroBusiX.

5.7 C uenblo KOHTPONSA KavecTBa pesynsraThl, MOfy4YeHHbIE NpU UCNBITAHUW CTaHAApTU30BaHHLIX TpyByaTbIX MC-
nblTaTeNbHbIX 06pa3LoB Ha KOMNbLEBYHO NPOYHOCTB Ha pacTsXXEHUE, MOTYT CHUTATLCA CBUAESTENBCTBYIOLMMM O NMOBEAESHUN
maTepuana, u3 KOToporo oHu Bblnn oTo6paHbl, 0 3aflaHHLIX OCHOBHBIX YCroBUsAX 06paboTku U nocneayoliein TepMoob-
paboTke.
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5.8 NoBeaeHWe Npun KONbLEBOM pacTaAruBarolleM HanpskeHun u npovHocTe KMKM 3aBucut ot npucywero KMKM
COMpPOTUBIEHNUA paspbIBy, HaNMM4Yns fedeKToB Ui NPOLEcCoB HakomneHUs NOBPEXAEHUA UnN OT Toro U gpyroro. HacTo-
ATENBbHO PEKOMEHAYETCS BbINONHWUTE aHanu3 NoBepxXHOCTEN paspbiBa M dpakTorpadmio, XoTA 3TO NEXUT 3a Npeaenamm
ZaHHoro MeToga ucnbelTaHuii.

0b.3

6.2 XoTs NOAroTOBKY NOBEPXHOCTH UCTbITaTeNbHbIX 06pa3sLoB 06bIYHO HE paccMaTpUBalOT B Ka4eCTBe CEepbe3HOit
npobnemsl ans KMKM, oHa MOXET NpUBECTU K BO3HUKHOBEHUIO [eeKTOB, KOTOPLIE MOTYT OKa3biBaTb PE3KO BblpaXXeHHOe
BIUSHWE Ha MeXaHU4YecKWe CBOWCTBa M MOBEAEHWEe MaTepuana B OTHOLUEHUN KOMbLIEBOM NMPOYHOCTU Ha pacTskeHne (Ha-
npuMep, Ha OpPMy W YPOBEHL PE3yrETUPYIOLWEA KPUBOW «HanpsxeHue/aedopmMaums», KonbLEBYIO NPOYHOCTL Ha pac-
TAXeHWe U fedopMaLmio pacTsPKeHWUs, Npegen NponopLuoHaneHOCTU HanpskeHus u gedopMauuu 1 T. 4.). OdedekTbl
MexaHu4eckoit 06paboTku, BO3HUKLLME NPUW NOLTOTOBKE UCMbITaTeENbHOro obpasua, MoryT 6biTb Kak cnyYaiHbiM hakTopoM
BO3[ENCTBUA MNPV onpefeneHun npegenibHol NPOYHOCTU MaTepuana B uaeanbHOM cocTosHuK (To ecTb Bonee 4acToe
BO3HUKHOBEHWE paspbiBOB, MHULIMUPOBAHHBLIX C NMOBEPXHOCTH, NO CPABHEHUIO C pa3pbiBaMi, UHULUUPOBAHHBLIMU U3 00b-
ema), Tak U HEOTbeMITEMOIN YacTblo U3MEPSEMbIX MPOYHOCTHBIX XapakTepuCTUK. MoarotoBka NOBEPXHOCTU Takke MOXET
NMPUBECTU K BO3HUKHOBEHUIO OCTaTOMHBIX HamnpskeHWi. He cyllecTByeT yHUBEPCanbHbIX UNW CTaHAAPTU3UPOBAHHLIX Me-
TOA OB NOATOTOBKM MOBepXHOCTU. CreayeT NoHWMaTh, YTO OKOHYaTeNbHbIe Wark no MexaHudeckon o6paboTke MoryT Heit-
TpanuaoBaTb AedeKTbl MexaHudeckol o6paboTku, NosBUBLUMECSA Npu NepBUYHON 06paboTke, HO MOFYT U He NO3BONUTL
aToro. Takum oBpasoM, UCTOPUSA U3FOTOBMEHUS UCMbITaTeNIbHOrO 06pasua MOXET ChirpaTb BaXHYH0 pofib B U3SMEPEHHOM
pacnpefeneHun NpoYHOCTU U AomxHa OblTb BHeceHa B NpoTokon. Kpome Toro, cnoco® WaroToBNEHUA, UCNONb30BaHHLIN
LANA onpegeneHHbIX KOMMO3UTHBIX MaTepuarnoB (Hanpumep, XuMudeckas UHpUNETpauus 3 naposoi asbl Unu rops-
Yee npeccoBaHue), MoOXeT noTpeboBaTk NPOBEAEHNUA UCMbITAHUI UCNbITaTeNbHLIX 06pa3uoB B 06paboTaHHOM COCTOSHWUM
(MHBIMKM crioBaMK, MOXKET OTCYTCTBOBaTb BO3MOXHOCTE NMPOBEAEHUS MexaHWu4Yeckoi o6paboTkn NoBepxHOCTel ucnbiTa-
TenbHoro o6pasya).

6.3 UcnbiTaHus Tpyb n3a KMKM nop feiAcTBMeM BHYTPEHHEro AaBNeHUs MOryT reHepupoBaTb ABYX- U Tpexoce-
BOE pacnpeferneHune HanpsxeHwin ¢ MakcuManbHbiMU U MUHUMANbHLIMU 3HAYEHUAMU HaNPSXKEHUIA, BO3SHUKAIOWMX Ha
MOBEPXHOCTU MUCnbITaTeneHoOro obpasya 1 NPUBOAALLMUX K paspbiBaM, UHULUMPYEMBIM Ha NOBEPXHOCTU Unu B6nNnU3n ot
Touyek reoMeTpuyeckux nepexofoB. Kpome Toro, ecnu gedopMauun U3MEPSIOT HA NOBEPXHOCTAX, FAe BCTpevalTcs
MaKcuManbHele UM MUHUMalbHbIe HanpsikeHus, To adpdekT uarnba moxeT nosneyb 3a coboit HeBEpHOE U3MepeHmne
JedopmMaLuid, 3aBuCsLLee OT pacrnofloXeHUs TeH3oMeTpa Ha obpasue. [MofobHbIM 0bpa3om pa3BuTUe paspbiBa C MO-
BEPXHOCTHBIX AE(EKTOB MOXeT ObiTb YCUNEeHO unu nogasneHo brnarogaps HanmMuuilo HepaBHOMEPHBIX HanpPsXXEeHWUN,
BbI3BaHHBIX M3rMGOM.

6.4 TpeHune Mexay BcTaBKOW U rpy6Goi W/unu Hecma3aHHOW BHYTPEHHEN NOBEPXHOCTLIO TpyBYaToro ucnbiTaTens-
Horo o6pasLia MOXET NPUBECTM K BOZHUKHOBEHUIO CXUMAIOLUX HANPSXKEHWIA Ha BHYTPEHHEM NPOXOAHOM KaHane Tpy6bl,
KoTopble ByayT cHUXaTb KonbLeBoe HanpsxeHue B Tpybe. KpoMe Toro, Takoe TpeHue ycunusaet npoaonbHoe usrubato-
Liee HanpsbkeHue.

nb.4

8. daKkTopbI pUCKa

8.1 Bo BpeMs npoBefileHns AaHHOro METoAa UCMLITAHUA NPUCYTCTBYET BLICOKAA BOSMOXHOCTL NOABNEHWUA NeTato-
Lmx pparMeHTOB pa3pyLUEHHOrO UCNbITAaTENbHOMO MaTepnana. Xpynkas Nnpupofa BblCOKOKa4€CTBEHHON KepaMUKN 1 Bbl-
AeneHue sHepruu fecdopmaLun SBNAETCA OAHON U3 NPUYUH NOTEHLUaNBLHOro NOABNEHUA HeynpasnAemblX pparmMeHToB
npu pa3pylueHun. HactosTenbHo peKOMEeHAYETCA NPUHUMAaTL Mephl ANA NoKanu3auun U CoOXpaHeHna Takux hparMeHToB
Ana nocrieaytoulei dppakrorpaduyeckoil peKOHCTPYKLUUN U aHanu3a.

8.2 OTKpbITHIe BOMOKHA Ha KpoMKax UcnbiTaTenbHbix 06pasyos ns KMKM npeacTaBnsatoT onacHOCTb U3-3a OCTPOTHLI
1 XPYNKOCTW KepaMM14ecKoro BorokHa. Bee, kTo 6yayT paboTaTb ¢ TakuMu MaTepuanamu, AOMmkHbl ObiTb XopoLwo UHdop-
MUpPOBaHbl 06 STUX YCMOBUSIX U O NPaBUIIbHBIX MeTogax paboThl.

nb.5

9.1 NeomeTpus UcnbiTaTensHoro obpasua

9.1.1 Ob6wasn nHdopmaums. [eomeTpus TpybuaToro ucnelTatenbHoro obpasia 3aBUCUT OT KOHEYHOrO NCNOMb30Ba-
HWUS JaHHbIX MO KOSbLIEBOW NPOYMHOCTU Ha pacTsxeHue. Hanpumep, ecrin Tpebyetcs KonbLeBas NPOYHOCTb Ha pacTsaxe-
HWE U3roTOBIIEHHOIO 3MIEMEHTA, TO pa3Mepbl NONYYUBLLErOCA UCNbITAaTENLHOro obpasLia MoryT oTpaxaTh orpaHu4eHUsa no
TOMNLMHe CTEHKU, AMaMeTpy TpyObl M ANUHe aneMeHTa. Ecn He0BX0AMMO OLIEHUTL BIMSHWE B3aUMOAENCTBUIA pasinyHbIX
cocTaBnsoLWuUx Matepuanos Ansa KoHkpeTHoro KMKM, npousseieHHOro ¢ MOMOLLbIO KOHKPETHON TEXHONOMUYECKON CXe-
Mbl, TOrfja pasmep UcnbITatenisHOro o6pasya U NoNMyYMBLUEroCs pacyeTHOro y4dacTka (To eCTb ANWHa BCTaBKW UK ANWUHA
yJacTka, Haxogsilerocs nog AaerneHuem) 6yayT oTpaxatb 06beM, KoTopblili HeobxoauMo oTobpaThk B BUae obpasuya. Kpo-
Me TOro, paccuuTaHHasi AriHa BCTaBKM (TO €CTb ANMHA y4acTka, HaxoAsILLerocs nof AaeneHWeM) Nroc AriMHa HaXKMMHBIX
CTepXHeil (To ecTb ANWUHa y4acTKa, HaxoaALWwerocs He noj AasrneHueM) 6yayT BAUATL HA OKOHYaTENbHYIO reOMETPULo Uc-
nbiTatensHoro obpasua. FreoMeTpun TpybuaThIX UCTIbITaTENBHLIX 06pa3LoB, UCNOMNb3YEMbIX AT MaKCMManbHOro yBenuye-
HUS UNM YMEHBLLEHUS HaNpsDKEHUIA B TOMLWMUHE CTEHKK, Obinn uccriefoBaHbl aKCnepuMeHTansHo 1 aHanutudecku (1, 2, 3).
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9.1.1.1 B cneayrowux pasgenax obcyxaatoTcs HeobxoguMble pasmepbl TpybyaThix UcnbITaTeNnbHbBIX 06pa3LoB Ana
UCMbITaHUA Ha KOMbLUEBYIO NPOYHOCTb Ha pacTsPkeHue, XoTsa nobas reoMeTpus npuemMrnemMa, eciii oHa yAOBMETBOPSET
TpeboBaHUAM [aHHOro MeToAa UCNBbITaHWA MO pa3MepaM HaXUMHLIX CTEpPXHEW W UcnbITaTenbHoro obpasua, a Takke
pacnonoxeHuto paspbiBa. OTKNOHEHUA OT PEKOMEHAOBaHHbLIX reoMeTpUilt MOryT 6biTb HeobXoAMMBI B 3@aBUCMMOCTH OT
KOHKpeTHoro oueHusaemoro KMKM. HeobxoauMo npoBecTU aHanuabl HanpsXXeHUA HEUCNbITaHHbIX UCTbITaTenbHbIX 06-
pa3syoB, 4Tobbl y6eanTLCA, YTO KOHLEHTpaLUK HanpshKeHWd, KoTopble MOTYT MPUBECTU K HeXenaTenbHbIM pa3pyLleHNAaM
3a nNpefenamMun pacHETHOroO yyacTka, He cyllecTBYIoT. CrniefyeT OTMETUTb, YTO 06pas3Libl onpefeneHHol ¢GopMbl No CBOEN
npupoae cogepxar npucywue UM KOHUEHTpaLMKU HanpspKeHWin M3-3a reoOMeTPUYECKUX NepexofoB, KoTopble [06aBnstoT
CBOIN 3PPEeKT K HAaNPSKEHUIO U3-3a8 KOHEYHON ANMHBLI aMacTOMepHbIX BCTaBOK. AHaNM3bl HanpsKeHWd MoryT nokasaTtb
BESIMYMHY TaKUX KOHLEHTpaLUuiA HanpskeHWn, NokasbiBasi NpU 3TOM YCnewHoe co3faHue brnuskoro K paBHOMEPHOMY KOfb-
LieBOro HanNpsXXeHHOro pacTArMBaloLLEero COCTOSIHUA B pac4ETHOM y4acTke ucnbiTarensHoro obpasua.

9.1.2 Pasmepbl ucnultatenbHoro obpasya. Xots aAnaMeTphbl U TonwmHa creHku Tpyd ua KMKM moryT wwmnpoko Bapbu-
poBaTLCA B 3aBUCUMOCTHN OT NPUMEHEHUA, B pe3ynkTaTte aHanuTUYeCKX U IKCepUMeHTarbHbIX UCcrefoBaHmii 6bino no-
KasaHo (1, 2, 3), 4To ycnewHoCTb UCNbiTaHUi ByaeT MakcuMarnbsHO NOBLILIEHa NpU UCMONb30BaHUK Tpy6 ¢ NOMHOW ANMHOW
13 cneayoLlero gnanasoHa

L,z 16/B. 4)
h6.6

9.4 BanuaauuoHHoe ucneiTaHne. BanugauuoHHoe MHAMBUAYanbHOE UCTIbITAHUE MpeAcTaBnaeT coboii ucnuitalue,
KOTOpOe yaoBneTBopAeT BCeEM nocneayowmnm TPGGOBaHMHM AaHHOro Metoaa UCMNbITaHWUIA C OKOHYaTENbHbLIM pa3pyLieHu-
€M B paBHOMEPHO HaNPSXXEHHOM pacyHETHOM y4acTke (TO eCTb ANIUHA BCTABKMU NOJ laBleHUeM) 3a UCKITIOHEHNEM cryyaes,
Korga ucnblTaHWUsA, CONPOBOXAAIOWMUECS pa3pbiBOM 3a Npejenami pacHeTHOTO yyacTKa, MHTEPNPETUPYIOTCA B KayecTBe
npepBaHHbIX UCNBITAHUIA C LENbIo aHaNW30B YCeYEHHbIX UCTIbITaHWiA.

ne.7

10.1 Pa3mepebl ucneitatensHoro o6pasua. OnpeaensioT TONWUHY CTEHKU U HapYXHbIA uamMeTp pac4eTHOro yqacr-
Ka Kaxgoro mcnbliTatenbHoro obpasya ¢ TodHocThio Ao 0,02 MM. BbINONHAIOT U3MEPEHNUSA Kak MUHUMYM B TPEX NIocKo-
CTSHAX MOMNepPeYHOro ce4eHUa pacHeTHOro ydactka. Bo usbexanve nospexaeHns KpuTU4eCkU BadkHOW obnactu pac4eTHoro
y4YacTka pekoMeHAYETCA BLIMOMHATL U3MEPEHUS ONMTUYECKUMU MeToAamu (HanpuMep, ONTUHECKMM KOMMapaTopoM) Uru
MeXaHU4eCKN ¢ NMOMOLLbIO caMoorpaHnyuBaroLerocs ((PPUKLIMOHHBIW MK XpanoBblii MEXaHW3M) NII0CKOro MUKPOMETpa ¢
NATKOR. [ns nsmMepeHus pasmepos MeXAY TKaHbIMU MOBEPXHOCTAMU TKaHbIX MaTepuanoB B OCHOBHOM MCMONb3YIOT camo-
orpaHuduBarouinics (PPUKLUOHHLIN UMK XpanoBblii MEXaHU3M) NITOCKUIA MUKPOMETP C MATKON C pasMepamm NonepedHoro
ceyeHnss MUHUMYM 5 MMm. Bo Bcex cnyvasix paspeLieHne MHCTPYMEHTa AOMKHO COOTBETCTBOBATL YCTAHOBNEHHOMY B pas-
fene 7.5. Cobnitofaiite 0CTOPOXHOCTL AN15 NPEA0TBpaLLeHNs NOBPEXAESHNA pacHETHOrO yqacTka ucnbitatensHoro obpas-
Ua. Mcnonb3oBaHne MUKPOMETPOB CO CHEPUYECKUM HAKOHEYHUKOM WUITN C OCTPOI KPOMKOH MOXET BbITb NpeAnoHTUTENbHO
npyu UsMepeHun nenelTatensHbiXx 06pasLoB Manoro fuamerpa unu Matepuanos ¢ LUEPOXoBaTbIMU U HEPAaBHOMEPHBIMA
HeTKaHbIMWU MOBEPXHOCTAMU. PUKCUPYIOT 1 BHOCAT B NPOTOKON U3MEpeHHble pasMephl U MeCTONONOXeHWe ToYeK u3Me-
peHnsa AnA MCronb3oBaHUA NpW pacdeTe KOMbLUEBOro pacTArvBaroLLero HanpsxeHus. VIcnonb3yloT cpefHee 3HaveHue
HeCKOmMbKUX 3MEPEHWIA MU pacHeTax HanpshKeHUs.

10.1.1 Kak BapuaHT, 4ToObl M3bexaTb NOBPEXAEHUA Ha pacYeTHOM y4yacTke (Unn B cny4asx, Korga HeBO3MOXHO
CMpPOrHO3MpPOBaTh UMW ONPEAENNUTL TOMLMHY CTEHKW Ha pacHeTHOM Yy4YacTKe), UCMOnb3YHT NpoLieaypbl, ONMcaHHbIe B pas-
gene 9.1, 4ToGbl BEINOMHUTL M3MEPEHUSI pa3MepOB Ha pacyeTHOM y4acTke nocne paspylueHus. ObpaTute BHUMaHue, 4To
B HEKOTOPbIX Cry4asx NpoLecc paspyLUEeHWs MOXET MPUBECTW K CUITBHOMY (hparMeHTUPOBaHWUI0 PacyYeTHOro yyacTka B
HenocpesCTBEHHON GNU30CTM OT TOUKW pa3pyLUEHUS], 3aTPYAHSAS, TakuM 06pasoM, BLINOSIHEHWE U3MepeHUil nocne paspy-
LeHwWs. B Takux cnyyasx pekoMeHayeTcs crnefoBath NpoLeaypaM NpeaBapuTenbHbIX U3MEPeHUi, ONUCaHHLIM B pasgene
9.1, ansa obecneveHns HageXHbIX pe3ynsraToB U3MEPEHNHA.

10.1.2 Mepuogudeckn nnu gaxe B obbeme 100 % NpoBOAAT UHCMEKLUMU/M3MEPEHUS BCEX UCMbITaTeNbHbIX 06pas-
LOB U pasMepoB UcnblTaTenbHbIX 06pa3uoB, YToObl 06ecneynTb COOTBETCTBUE TEXHWYECKUM YCMOBUSM Ha YepTexax.
Kak npaBuno, ecrnv o6opyaoBaHne COOTBETCTBYET TEXHUYECKUM YCOBUAM U3 pasaena 7.5, ANA 3Toro nogxoaaT onTuye-
CKvMe MeTOAbl BLICOKOrO paspeLleHus (Hanpumep, onTUHECKUiA KOMMapaTop) UMu LU poBbie TOYEYHBIE METOA bl BEICOKOrO
paspeLleHna (HanpuMep, KoopAuHaTHO-U3MepUTenbHas MaluunHa). ObpaTuTe BHUMaHWe, YTO YacToTa paspyLlUeHWid Ha
pacyeTHOM y4acTKe U U3rnb Ha pac4HeTHOM y4yacTke 3aBUCST OT NpaBUNbHbLIX rabapUTHEIX pasMepoB UCMbITaTeNBHOro 06-
pasua B npefenax TpebyemblX AOMYCKOB.

10.1.3 B HeKoTOpbIX cry4asix xenaTesibHo, HO He 06s3aTenbHO 3aMepATb YMCTOTY 06paboTKN NOBEPXHOCTH, YTOOLI
KONNYECTBEHHO OLEHUTL COCTOSIHWE NOBEPXHOCTW. [Na onpefeneHns LepoxXoBaTocTW NOBEPXHOCTH napannensHo npo-
[LONbHOA OCU MOXHO MCMONb30BaTb Takhe METOAbLI, Kak KOHTaKTHas NpoUnoMeTpus. MNocne BbINONHEHNSA KONUYECTBEH-
HOI OLIEHKY LLIEPOXOBaTOCTb NOBEPXHOCTU CrefyeT 3aHeCTW B MPOTOKON.

nb.8

11.3 B Paspenax 11.4—11.15 npuBeaeHsbl onuuoHansHble MeTogbl oT6opa U 06paboTkn AaHHbIX, OCHOBaHHLIE Ha
LONYLLEHWUN, YTO pacyeThl HanpsixeHiA Bbiu BINONHEHb! AN YCIOBHO M30TPOMMUYECKOrO, TOMOr€HHOr0, JIMHERHO-YNpyro-
ro Matepuvana, YTo MOXeT He COOTBETCTBOBaThL Tpybam 13 KMKM.
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11.4 Konbuesoe pacmsausaiowjee Hanpsxernue. Ucxoaa M3 AONYWEHUS, YTO Matepuan U3oTponuyeckuih, roMo-
reHHbIA U IMHEHO-YNpPYIUiA, KonbLieBOe pacTarusalollee Hanps)KeHne Ha BHYTPEeHHelW CTEeHKe BbIMUCHSIIOT No dopMyne

Zr.tube2
e (1)

rae o, — KorbLeBOe pacTsaruBatollee HanpsxeHue, Mlla;
p — BHyTpeHHee aaBnexne, HmMm2;
N, — MaKcuMarbHbIiA akTop HanpsXXeHui (CM. NpunoxeHne X2),
r,-tube — BHYTPEHHWUI paguyc Tpy6bl, MM;
rotleoe — HapyXHbI paguyc Tpy6bl, MM.

PaKTop HaMpPSHKEHUN, 1., NpeacTaBNAeT coboi NONPaBOYHLIR KOSPULIMEHT AN y4eTa pasHULbl MeXay aHanuTu-
YECKUMU YUCTNIEHHLIMMU U 3KCMIEPUMEHTaNbHBIMU pesynbTaTaMu No KOMbLEBLIM pacTArMBaloWmUM HanpsxeHnam B Tpybax,
NoSlyYEeHHBLIMU NPU HarHETaHUU JaBNEHUA Ha BHYTPEHHIOW 3NacTOMEPHYHO BCTABKY.

11.5 Konbyesas deghopmayus npu pacmsaxeHuu. Ecnu sHadeHne aedopmauum He NONYYEHO HANPAMYIO C TEH30-
JaTt4yunkoB gedopMaLivin, To KonbLEeByo AedopMauunio NPU pacTAXEeHUN BbIYUCTIAIOT Mo dopmyne

(10)

2Ar
g, = _2r0‘“be , (1)

rae g, — KonbueBas AedhopMaLnsa NpuU pacTAXeHU, MM/MM;
Ar — nsmeHeHve paguyca, MMm;
rotleoe — HapyXHblil paguyc Tpybbl, MM.

[na o6pa3uoB ¢ TeH3o4aTiMKaMn COOTBETCTBYIOLME 3HaYeHUA gecdopmaLymn nony4atot HanpaMyto 6e3 namepeHusi
YANIMHEHNUS pac4eTHOro y4YacTka.

11.5.1 OBpaTuTe BHUMaHMUE, YTO B HEKOTOPLIX CRy4Yasx HavanbHbIN y4acToK KpUBON «HanpskeHue — aedopma-
umsa» (o), — €;,) NOKasbIBaeT HeMUHENHY0 06nacTb UNK «NUK» ¢ NocneayloLeil NUHENHOW oBnacTblo. 3TOT NUK MOXET
ABNATLCH UCKaXEHNeM OT UcnbiTaTenbHoro obpasya Uunu yCrnoBuin UCNbITAHUSA U MOSTOMY He MOXET NpeAcTaBnAaTL coboit
oTpaxeHue cBolcTBa MaTepuana. Kpusas (G, — €;,) MOXeT GbITb CKOPpeKTUpOBaHa No NUKY NyTem NPOANEHUs NNHERHO
obnacTy KpMBOIA A0 TOYKM HYNEBOro HanpsXXeHUs Ha ocu gedopmauynun. Touka nepeceqeHns 3Toi NPoANEeHHON NIMHUK C
ocbkio AedopmalLinmn npeactaBnseT coboi BENUUMHY KOpPEKLUUM NMUKa, KOTOpas BbIYMTAETCA U3 BCeX 3Ha4YeHui aedopma-
LuK, NpeBblLUaoWmMX LedopMaLnio KoppekLUun nuka. PesynsTupyLoLLyo KpUBYI (G, — €,) NCNONbL3YIOT ANS BCeX nocne-
LYIOLMX pac4eToB.

0b.9

13 MpeLU3MOHHOCTb 1 OLUMGKH

13.1 HOBEAeHVIe KepaMnyeckoro KOMno3uTHOro Marepuana B OTHOWEHUN KOJ'IbLlEBOﬁ NPOYHOCTU Ha pacTAXeHue
He ABMNAETCS AETEPMUHUCTUYECKUM, HO pasnuyaeTcs ANs pasnuyHbIX TpyBYaThiX ucneiTatenbHbIX 0bpasyos. MpuinHamu
TaKkon BapuaTUBHOCTU ABNAKOTCA NpuUcyliue Bapualun B KepaMU4eCKUX KOMNO3UTHLIX Matepuanax, U3rotToBneHHbIX Ha
OCHOBE KepamW4ecKoi MaTpuLpl U1 apMUPOBaHUS KEPaMUYECKUM BOSIOKHOM. NepeMeHHble haKTopbl BKIoYaloT B cebs
BapuaLuy CBOWCTB BOMOKOH, MarpuLpbl U NMoBepXHOCTU pasfena das, a Takke U3MEeHEeHUs CTPYKTYpbl, 06bemMHoW gonn
YCUINEHWUA U HacbINHOM NNOTHOCTU KOMIMO3UTHOrO MaTepuana. Takue Bapuayn MOryT BCTpEYaTbCA B KOHKPETHOM UCNbITa-
TenbHoM obpasLe, a Takke Mexay pasnuyHbLIMU UCTbITaTeNlbHbIMU obpasyamu.

13.2 M3-3a NpupoAbl MaTepuanos U HEXBATKU LUMPOKOW 6a3bl aHHbIX 0 pasHoo6pasnn Tpy6 N3 KOMNO3UTHLIX MaTe-
pvanoB Ha OCHOBE BLICOKOKa4eCTBEHHOIN KepaMUKK, MOABEPraloLUXCs AeNCTBUIO BHYTPEHHETO AaBNEHNUA, Ha HacTOALWMIA
MOMEHT Henb3s cAenaTh oOKoHYaTenbHoe yTBepXAeHWe KacaTenbHO NPEeLU3NOHHOCTU M OLWKMBOK UCNbITaTeNbHLIX NpoLe-
JYyp M3 faHHOro METOAa UCMbITaHuUIA.

0b6.10

NPUNOXEHUE X1. NpoBepka BbipaBHUBAHUA HArpPy304YHOMW paMbl

X1.1 Lenb nposepku. Llensio AaHHOW NpoBEpOYHON MpoLeypbl ABNAETCS EMOHCTPaLUA TOro, YTo CxXumatowas
uenblTaTenbHas ycTaHOBKa MOXET MCMONb3oBaTbcs onepatopoM 6e3 npesbllWeHns npeaensHoro uarnba B npouyeHTtax. Ta-
KuM oBpa3oM, AiaHHas NpoBepoYHasi NnpoLeaypa He formkHa TpebosaTb 60nbLIEro BHUMaHNS K UCNbITAaTENbHON YCTaHOBKe,
YeM Mpu CTaHAapTHOM UCMbITAHUK UcTbITaTenbHOro obpasya Ha cxarue. U3rmb nog AeictBueM cxuUMatowen Harpysku
JomkeH BbiTb U3MEpeH C NMOMOLLBIO HAXUMHBIX CTEpXHEeW, 0bopyAoBaHHLIX U3MepUTENLHON annapaTypoil. BeinonHsitoT
NPOBEPOYHBIE U3MEPEHWUA B HaYare u KOHLe CEPUM UCTILITAHUIA C PEKOMEHAYEMBIM U3MEePEeHUEM B CEpeAUHe CEpPUM Beer-
fa, Korga dukcaTopbl U COeJMHEHNS Harpy3o4HO paMbl yCTaHaBNUBAIT Ha APYIYI0 UCNbITATENbHYIO MallWHy, BCeraa,
KOrAa cepuio NCNbITaHUI BEIMOMHSIET APYroi oneparop, Bceraa, Korfa NpeanonaraeTca Hanuyume NoBpeXAEHUA Unu cMe-
LeHUA.

X1.2 AAna ynpoLyeHns yctaHaBnuMBaloT MUHUMYM YeTbIpe ornbroBbiX TeH3o0aTuMKa CONPOTUBIIEHUA Ha NPOBEPOY-
HbIi HAXXMMHOW CTEpPXEeHb, KaK nokasaHo Ha pucyHke X1.1. Obpartute BHUMaHWe, YTO NNOCKOCTb TeH3oAaTYNKa [OMmKHa
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6biTh B Npeaenax 0,5 MM OT NPOAONLHOMO LIEHTPA HAa3HAYEHHOTO pacveTHOro yyactka. M3beraloT ycTaHOBKM TeH30AaT-
yukoB Gnvbke, YeM OfiHA ANVHA TeH30AaTYMKa OT reoMeTpuJeckux 0coBGEeHHOCTE|, KOTOpbie MOTYT Bbi3BaTb KOHLEHTPa-
LMK HaNpsDKEHUIA M HETOYHOCTU M3MepeHuiA aechopMaLm PaBHOMEPHOTO PACYETHOIO yyacTka. TEeH304aTYUKN HAKUMHBIX
CTEpXHEWN, COCTOSILLMX M3 N3OTPONUYECKMX TOMOrEHHbIX MaTepuanos, AOSTKHbI ObiTb MAKCUMAaIIbHO Y3KUMU AN MUHNMU-
3auum ycpepHeHus aechopmauumn. PaBHOMepHO pacnonaraior YeTbipe TeHsogaTumka (nog yrmom 90°) BOKPYr pacyeTHOro
yJacrka.

X1.3 lNpouedypa npoeepku. MNMpouenypbl NPOBEPKU BbipaBHMBAHMA noapobHo onmucanbl B ACTM E 1012. Ognako
CaMble BaXKHblE MOMEHTbI, KacaloLMecsi KONbLIEBOTO MONEePEeYHOro CE4eHUN, onucaHbl 30€Ch ANA aKUeHTMpoBaHus. Cne-
Ayioulee obcyxaeHue HanpaeneHo He Ha 3ameHy ACTM E 1012, a, ckopee, Ha 0ObACHEHUE TeX acneKkToB, KOTOpbie Ha-
NpsIMyI0 MPUMEHUMbI K JAHHOMY KOHKPETHOMY METOAly UCNbiTaHUN.

X1.3.1 PasmelLalorT HAXXMMHOWN CTEPXEHb U (PMKCATOPbl UCNLITAaTENLHOW MALLMHBI.

X1.3.2 MNoacoepvHAIOT BbIBOAHLIE NPOBOAA TEH30AATHUKOB K KOHAULIMOHUPYIOLWEMY OGOPYAOBaHUIO U NO3BONAIOT
TEH30/1aTuMKam YPaBHOBECUTLCS MOJ, HANPSHKEHWEM B TeYeHNe Kak MUHUMYM 30 MUH. nepepa BbiNONHEHUEM NPOBEPOUHbIX
MCTILITaHUIA. DTO MMHUMU3MPYET CMELLISHUE XapaKTepUCTUK BO BpeMsA (hakTU4eCKoro NpoBeAEHUA NPOBEPKK.

X1.3.3 YcraHaBnMBaIlOT Ha HOMb AaTuMkn gedopmauun nepea npunoxeHuem niobon npeasaputTenbHOW Ha-
rPy3Ku K HAXXMMHOMY CTEPXKHIO. OTO MO3BOMSIET 3aperucTpupoBartb Mo6oin n3rnb, Bbi3BaHHBIN CKUMAIOWMM NPUCTIO-
cobnenvnem.

X1.3.4 MNpuknagbisaioT HeGonbLUYIO NpeaBapuTENbHYIO HarpysKy K HXXMMHOMY CTEPXHIO AnsA ctabunusauum ero B
cXUMaloLem npucnocobneHmn.

X1.3.5 MNpuknaabiBaloT AOCTATOMHYIO HAMPY3KY K HOXMMHOMY CTEPXHIO ANnS AOCTMXEHUA cpeaHen aedopmaumm,
paBHOW MONOBUHE npeanonaraeMoil AedopmaLMm Npy paspylleHUM UCNLITaTeNLHOrO MaTtepuana, unu aedopmauum
—0,0005 (MHBIMU cnioBamu, Mykpoaedopmauuu —500), B 3aBUCMMOCTU OT TOro, |To Gonblue. XXenartenbHo perMcTpupo-
BatL Aecopmaumio (M, cneaoBaTenbHO, U3rMb B NPOLIEHTax) B 3aBUCUMOCTU OT NPUIIOXKEHHOIW Harpy3ku Ansi KOHTPONst
no6oro CamoBbIpaBHUBAHUA HArPy304HON paMmbl.

X1.3.6 Bbiumcnsiot u3rmb B npoueHTax, obpalanck k pucyHky X1.1 ans onpeaeneHUs HOMEPOB TEH304aTYMKOB.
N3rm6, %, BbluncnsioT no cpopmyne

PB =22100, 0<1.1)
€

51—83 2 82—84 1/2
& = (—2 ) +(—2 : (X1.2)

€0 = %, (X1.3)
rae 81, 82, 83 n 84 — MNOKa3aHUA BeJINYNHbI ,El,erOpMaLWII/I Ana oTaernbHbIX TeH304aTYUKOB.
MokasaHusa aaTimMkos aecopmaumm — B eanHuLax usamepenus gedopmauum, a gedopMauum cxatua — orTpuua-
TElbHbIE.
X1.3.7 HanpaeneHne makcumManbHou gecopmauum usrnba BbluMcnsioT no copmyne

(X1.4)

e(next greatest of 1,2,3,4)—¢
e:arctan{ (next g ) °:|

e(greatest of 1,2,3,4) ¢,

rae 6 n3mMepsIoT OT AaTtyvKa AedopmMaumy ¢ HanbonbLUMM NoKasaHWeM B HaNpaeneHuM AaTyuka gedopmaumm co cne-
AyOLWMM MO BENMYMHE NOKasaHWeM, rAe HanpasneHue NpoTUB YaCOBOW CTPENKU MONOXUTENbHOe, Kak BUAHO Ha Buae
cBepxy.
SG3
SG2
SG4 Y
SG1
X
Bug ceepxy

PucyHok X1.1, nuct 1 — UnniocTpaumns pacnonoxeHnsl TEH304aTYMKOB HA NITOCKOCTU pac4ETHOro y4YacTka
¥ Hymepauuu TEH30AAaTUMKOB (/) — ANMHA pacyeTHOro yyacTka, SG — TeH30AaT4mK)
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PucyHok X1.1, nuct 2

X1.3.8 BnusiHne n3rnba HaxXxMMHOro CTePXHS MOXeT 6bITb NPOBEPEHO NyTEM MOBOPOTa CTEPXHSA Ha 180° BOKpYr ero npo-
Z0NbHOI OCK U BbIMO/IHEHNS NOBTOPHOV NPOBEPKN Ha U3rn6. ECimn npu kaxaom noBopoTe NonyyvatoT aHaNnornyHble pesynbrarthl,
TO CTeneHb BblpaBHMBaHNA MOXHO paccMaTpuBaTth XapakTepHON ANA Harpy304HON pamMbl U He yKa3biBalollei Ha ucnbitatesb-
HbIli obpasel. Ecnv BbipaBHMBaHWE Harpy304HOV paMbl HAXOAWUTCS B Npegenax TEXHUYECKUX YC/OBWUWA, TO MakCHMailbHbIi
n3rn6 B npoueHTax fo/mHKeH 6bITb OTPaXKeH B NPOTOKO/E, a WUCMbITAHUA Ha CXaTus MOXHO NpoBoauTb. Ecnn BbipaBHUBaHUe
Harpy3o4yHOi pamMbl HaXOAWTCSA 3a Npefenammn TeXHUYECKUX YCNOoBWiA, Torga Harpy3oyHas pama Ao/hkHa ObiTb BblpaBHeHa uam
oTperynnpoBaHa B COOTBETCTBMU CO CneuuanbHbIMU NpoLeaypamu, YHUKaNbHbIMU A5 K&XKA0W MHANBUAYANbHOW UCnbITaTeNb-
HOI ycTaHOBKW. [laHHas npoueaypa NpoBepKu A0/HKHA 6blTb NOBTOPeHa AN1A NOATBEPXKAEHNSA [OCTUIHYTOrO BbipaBHUBAHUS.

1611

MPUNOXEHWE X2. KoadhhnumeHTbl HanpsHkKeHnin Ana pacyeta MakCMMasibHOTO KOJIbL,EBOT0 HanpshXXeHus

X2.1 AHann3 cBo604HO NOABELLEHHON TPy6bl NOA AaBNeHNeM npegnonaraeT, YTO KOHLbI TPYObl, HAXOAALMECS He NopA,
fAaBneHnem, 6eCKOHeUYHO ANNHHbI. ShdekTbl 4eiCTBNA AaBNeHNA Ha LeHTpabHbI y4acToK A/IMHbI TPYObl NpuBeAeHbl fanee.

X2.1.1 KonbLeBoe HanpsxeHne pasnuyaeTcsa no ANnHe Tpy6bl, Haxoasiuieinca nos AaBieHneM.

X2.1.2 N3rnbatouime HanpsHkeHWs BCTPeYalTCa B MPOAO/AbHOM HanpaBieHUu.

X2.1.3 KacaTenbHble HanpsXxeHns AeACTBYIOT NoA NpsMbIM Yr1OM K OCK.

X2.1.4 Cxumalolne HanpsXKeHna u3-3a AaBneHns AeiCTBYIOT TONIbKO Ha y4acToK Tpybbl Nog faBfeHueM.

X2.2 HecMOTpsl Ha KOMMMEKCHY0 CMCTEMY HaMpsHKEHWUN, KOMbLEeBOe HanpshkeHne ocTaeTcs Hanmbo/blMM U3 BCEX
HanpskeHniti. MakcMManbHoe KOoMbLeBoe HanpskeHve ABnsetca pyHKunel ToNbko anameTpoB Tpybbl 1 k03t rymeHToB
MyaccoHa ucnbiTaTeNIbHOro MaTepuana gna BHYTPEHHEro Aas/fieHns cnefylowmm obpasom.

X2.2.1 Ha HapyXHOM paguyce yyacTka Tpybbl Nnoj faB/ieHNEM KOJ/IbLEBOEe HanpsiXeHue BblYNCAAT No hopmyne

2(f/ube;l2
°h ~ MNP (X2.1)
(M@be)2 - (Gube)2

rae ah — konbueBoe pacTArnsalwllee HanpsxeHue, MMa;
p — BHYTpeHHee gaBrieHne, H/MM2;
r\T — makcumanbHbIl hakTop konbLeBoro HanpsxeHuns =[1 - 1/2 (0 (37) + 0 (3n))] + vox [cm. pucyHkun X2.1 un (1)];
r.tube — BHYTPEHHWIi paguyc Tpy6bl, MM;
rOtube — HapyXHblil paguyc Tpy6bl, MM;
0X — MpofosibHOe pacTArnsalwlee HanpshxeHue, MMa.
X2.2.2 Ha BHyTpeHHeM pajuyce yyactka TpyObl Nof AaB/IEHNEM KOJbLLEBOE HanpsXeHne BbIYUCAAIT No dhopmyne

+Mube 2

 Nube 21 (X2.2)

roe ah — konbueBoe pacTArnsalwllee Hanpsxexnue, MMa;
p — BHyTpeHHee gaBrieHne, H/MM2;
XT — MakcuManbHbiii haktop konblesoro Hanpsketus  1- 1(€(PT )+0(pPM))  pA©([3m) +0(j3n)) +vox [cm. pu-
CyHkn X2.1 n (1)];
r.tube — BHYTpPEHHWI pagunyc Tpybbl, MM;
rOtube — HapyXHbIii paguyc Tpy6bl, MM;
0OX — MPOAOJIbHOE pacTArnsalwlee HanpsxeHue, MMa.
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PucyHok X2.1 paduk MakcuManbHbIX (haKTOPOB HanpsXXeHus
XT nn\t gna 1<a/h =rhikg1< 50 npu 0,15 <v < 0,45 (1)

MPNNOXEHWE X3. 3aBUCUMOCTb BHYTPEHHETO AaB/1IeHUA OT NPOAOJ/IbHOIO yCUansa

X3.1 [aBneHune, co3gaBaeMoe Ha BHYTPEHHEe NMOBEPXHOCTU UCMbITaTe/IbHOro o6pasua, CBSAI3aHO C MPUIOXKEHHbIM
HanpshXeHnem B ncnbiTaTeNnbHoOM MaTepuane (2). MpogonbHaa geopmanmsa Bo BCTaBke CBA3aHa C ynpyruMy cBOiNCTBamMm
matepuana BCTaBKW, NMPOAO/NbHbIM W pafuanbHbiM HanpshkeHnem (TO eCTb BHYTPEHHWM AaBreHuem) cnegyowmm obpa-
30M A9 N30TPONUYECKOro, IMHEHO-YNPYroro matepunana

ex = [°x _ 2vinsertar], (X3.1)

c insert

rae ex — npojonbHas HopmanbHas gedopmauuns, MM/MM;
insert — MoAy/sb ynpyroctu matepuana Bctasku, MMa (H/Mm2);
<X — NpOoAO0/bHOE HOpManbHOe HanpsxeHue, MMa (H/Mm2);
vinsert — koadphuumneHT NMyaccoHa gna maTtepuana BCTaBK;
ar — paguanbHoe HopmasibHoe HanpshxeHue, MMa (H/Mm2).
X3.11 Ansa Tpy64aToro ucnsiTaTeNbHOro o6pasua co BCTaBKol ar = -p, Takum o6pasom cpopmyna X3.1 npuHumaeTt
BUA,

P _ tinsertex - °x (X3.2)

2 vmsert

X3.1.2 ina HeCXMMaeMOro, MHERHO-YNPYroro maTepuana, Takoro Kak 60/bWUHCTBO 3/1acTOMepoB, vijnsert = 0,5, u
opmyna X3.2 npuHumaeT BuUg

P = NinsertEx " °x (X3.3)

roe Gh — konblLeBOe pacTarmeatliee Hanpshkenve, MMa;
p — BHyTpeHHee gaBneHue, H/Mm2;
"\T — MakcumasbHblA haKTop KoMbLeBOro HanpshxeHns = [1 - 1/2 (0 (3T) + B ((? n))] + vox [cM. pucyHkn X2.1 un
@); .
Mube — BHYTpPEHHUI pagunyc Tpy6bl, MM;
rOtube — HapyXxHbIli paguyc Tpy6bl, Mwm;
OX — NpPOAO/bHOE pacTArMBalwlee HanpskeHve, MMa.
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Mpunoxexue B

(cnpaBouHoe)

ConocTtaBneHue CTPYKTYpPbl HACTOAWEro CTaHgapTa
CO CTPYKTYPOMW NPUMEHEHHOro B HeMm cTaHgapta ACTM

Tabnuya OB.1

CTpyKTypa HacTosLero ctaHaapTa

CTtpykTypa ctaHgapta ASTM C 1819—15

1

3 TepmuHonorus

3 CywHocTb MeToAa (4)

4 KpaTkoe onucaHue METOAUKM

1)

5 3Ha4YMMOCTb M NpUMeHeHne

2)

6 Bosgencrteus

4 O6opypoeaHue (7)

7 Annapatypa

1)

8 dakTopbl pucka

5 MoaroToBka K npoBefeHUI0 UCMbITaHNA (9)

9 UcnbiTaTenbHble 0bpasLbl

6 MNpoBeaexune ucnbitTaHus (10)

10 Mpoueaypa ucnbiTaHUs

7 O6paboTka pesynsrartos (11)

11 PacueT pesynbraTtoB

8 MpoTokon ucnbiTaHus (12)

12 MpoTokon

3)

13 MNpeun3noHHOCTb 1 oLMEKK

4

14 KntoyeBble crnoBa

1

MpunoxeHus

MpunoxeHune JA (cnpaBoyHoe) OpuUrnHanbHbIA TEKCT MO-
ONPULMPOBAHHBIX CTPYKTYPHLIX 3M1EMEHTOB NPUMEHEeH-
Horo cTtaHgapta ACTM

Mpunoxenne OB (cnpaBouyHoe) OpuruHanbHbIA TeKCT
HEBKIHOYEHHbIX CTPYKTYPHbIX SNEMEHTOB MpUMeHEeHHOoro
ctangapta ACTM

MpunoxeHue [B (cnpaBodHoe) ConocTaBneHne CTpyKTy-
pbl HACTOsILLEero cTaHgapTa co CTPYKTYPOil NPUMEHEHHOIO
B HeM cTaHgapta ACTM

NornyHbIX UM pasgenos crtaHfapta ACTM.

1) Paspgens (NpunoxeHns) UCKMOYeHbI, Tak Kak HOCAT CrpaBOYHbIi XapaKkTep.
MonoxeHus pasgena pasmelleHbl B PYTUX pasaenax HacTosLero ctaHfjapra.
3) [aHHbIi pasaen UCKNIoYeH, Tak Kak B HeM OTCYTCTBYIOT TpeGOBaHMs K TOUHOCTH, HE yKasaHbl HOPMbI MorpeLL-
HOCTW U ee COCTaBMALMX ANA faHHOrO MeTofAa UCTIbITaHWiA.
4 NaHHblit pasaen npueeeH B cooteeTcTane ¢ TpeGosaHuamMu MOCT P 1.5 (noanyHKT 5.6.2).

MpumeyaHue — [locne 3aronoBKOB pa3fernoB HACTOSALLErO CTaHAapTa NpUBeAeHs! B cKobkax HoMepa aHa-
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YK 666.3.017:006.354 OKC 81.060.30

KnioyeBble cnoBa: kepaMMyeckue KOMMO3uThbl, NPEAEN NPOYHOCTU NPU KOMNbLIEBOM PACTSHKEHUM, HOPMarbHas
Temneparypa, uMnuHapuyeckue obpastibl ¢ 9NacTOMEpPHbIMU BCTaBKaMu
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