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Mpepgucnosune

1 NMOATOTOB/NEH ®epepanbHbiM TFOCYyAapCTBEHHbIM YHUTApHbIM npeanpusaTuem «Bcepoccuiickuii
Hay4YHO-UccnepoBaTebCKUA MHCTUTYT aBUALUOHHbIX MaTepuasioB» COBMECTHO C OTKPbITbIM akKLWOHEPHbIM
obwecteoM «HMO CTeknonnactuk» n O6befUHEHNEM OpUaMYeckux nuy «Cow3 npousBoanTeneid Komno-
3UTOB» Ha OCHOBE ayTeHTUYHOrO MepeBOfa Ha PYCCKWIA A3blK yka3aHHOro B MyHKTe 4 cTaHgapTa, KOTOpPbIi
BbIMONHEH TK 497

2 BHECEH TexHunyeckum KoMuTeTOM no ctaHpgaptusaumm TK 497 «KOMNO3UTbI, KOHCTPYKUUN 1 nsge-
NN N3 HUX»

3 YTBEPX/AEH WV BBEAEH B JEWCTUE MMpukazom ®enepanbHOro areHTCTBa N0 TEXHUYECKOMY pery-
NMPOBAHUIO U METPOOTUKN OT 27 HOoA6pA 2015 . N9 2072-cT

4 HacTtoawuii cTaHfapT ssBASeTCs MOAUMULMPOBAHHBLIM N0 OTHOWEHUIO K cTaHaapTy ACTM 5528— 13
«CTaHgapTHbIi MeToA onpefeneHns MeXCNoWHOW BA3KOCTU pa3pylleHWs MoAbl | ogHOHanpaB/eHHbIX KOM-
NO3MTOB C NOIMMEPHO MaTpuLell, apMMpoBaHHbIX BONOKHOM» (ASTM D5528— 13 «Standard test method for
model interlaminar fracture toughness of unidirectional fiber reinforced polymer matrix composites») nytem
BHECEHNS TEXHUYECKNX OTKOHEHW, NU3MEHEHUS CTPYKTYpPbl, JONONHEHNA OTAENbHbIX NYHKTOB, UCKNOYEHUS
oTAeNbHbIX pa3fenos (nogpasfesnios, NYHKTOB) B LeNsX CO6MI04EHNSA HOPM PYCCKOTO A3blka M TEXHUYECKOTO
CTUNA U3NOXEHUS, a Takke ANA yyeTa 0oCob6eHHOCTW ob6bekTa cTaHfapTu3auuu, xapakrepHoro gna Poccuii-
ckolt ®epepaumn. MNMpu 3TOM AONONHUTENbHbIE CNOBa, pasbl, CCbI/IKA, BKIIOYEHHbIE B TEKCT HacTosLlero
cTaHgapTa Ana yyeTa noTpe6HOCTEN HauMOHaNbHOW 3KOHOMUKKN Poccuiickoii ®epepauyunn, BolgeneHbl Kypcu-
BOM.

OpuUrMHanbHbIi TEKCT HEEK/TIOUYEHHbIX CTPYKTYPHbIX 3/1IeMEHTOB cTaHfapTa ACTM npuBeaeH B 4ONONHU-
TenbHOM npunoxenun A. CooTBeTcTByl W aa nHgopmauna npusegeHa Bo BBegeHun. OTaenbHble CTPYKTYp-
Hble 3/1eMEeHTbl U3MEHEHbl B LeNAX CO6MI04EeHNA HOPM PYCCKOTO A3blka U TEXHUYECKOTo CTUAA U3/TOXEHNS, a
Takxe B cOOTBeTCTBUM C TpeboBaHuamm FrOCT P 1.5.

CpaBHeHMe CTPYKTypbl HAcTOALWEro cTaHAgapTa co CTPYKTYpoOil ykasaHHoro ctaHgapta ACTM npusege-
HO B JOMNOJIHUTENILHOM NpuUNoXeHun AB.

WHdopmaynsa o pasgenax (nogpasgenax, nyHkTax), He BoweWnx B HACTOAWMNIA cTaHAapT, U NpuynHa
UX UCKNIOYEHUA NpuBefeHbl B AONO/HUTENBHOM Npunoxexnue [iB.

B HacToAwWwem cTaHjapTe UCKNoYeHbl ccbiikn Ha ACTM: 2651, E6. E122, E177, E456, E691.

CBefleHNA 0 COOTBETCTBUM CCbIJTIOYHbIX HALMOHANIbHbLIX N MEXToCyAapCTBEHHbIX CTaH4apToOB cTaHaap-
Tam ACTM, ncnonbL30BaHHbLIM B KA4YeCTBE CCbI/IOYHbIX B NPpUMeHeHHOM cTaHgapte ACTM. npusefeHbl B 40-
NOSIHATENIbHOM Npunoxexnun Ab.

HaumeHoBaHMe HacToAWero ctaHgapTa U3MEHEHO OTHOCUTE/IbHO HauMeHOBaHNA yKa3aHHOro ctaHgap-
Ta ACTM B Lensix co6M04eHNSa NPUHATON TEPMUHOMOTUN

5 BBEJAEH BMNEPBbIE

MpaBuna npMmMeHeHWs HacToOsWero craHgapTa ycTaHoBseHbl B TOCT P 1.0—2012 (pa3gen 8).
NHdopmauunsa 06 N EeHOHNAX K HacTosAWweMy cTaHfapTy ny6/ukyeTCa B eXerofHom (Mo COCTOSHUIO Ha
1 aHBaps TeKyLlero roga) MHOOpMaLNOHHOM yKasaTese «HaunoHanbHble cTaH4apThi». a ouLanbHblii
TeKCT MW3MEHEeHWA M MnompaBOK — B E€XEeMeCAYHOM WHMOPMaLUOHHOM ykasaTene «HauuoHanbHble
cTaHfapThl». Bcnyyae nepecMoTpa (3aMeHbl) MM 0T MeHbIHACT OSILLLEr0 CTaHAapTa cooTBe TCTBYyLee
yBefoMeHne 6yaeT ony6/MKOBaHO B 6amKaiilleM BbiMycke eXeMeCcA4YHOro MHPOpMaLmMoTIOro ykasaTens
«HaunoHanbHble cTaHfapThi». CooTBeTCTBYLWas nHdopmaLlus, ysegomMneHne n TeKcT bl pasmeLialn Tca
Takxe B MHpopmaunoHHON cucTeme obLLero nonb3oBaHns — Ha oduumanbHoM caiTe PefepanbHOro
areHTCTBa N0 TEeXHNYECKOMY pery/iMpoBaHunio U MeTposiorun B ceTu VIHTepHeT (www.gost.ru)

© CrtaHpgapTuHdopm. 2016

HacTosAwunii cTaHAApPT He MOXeT 6biTb MOJIHOCTbIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXNPOBAH W pac-
npocTpaHeH B KayecTBe opuuManbHOTo n3ganus 6es paspewerus defepanbHOro areHTCTBa N0 TEXHUYECKO-
MY perysupoBaHuio 1 MeTponoruu
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HAULWOHA/NDbHGB N CTAHALAPT POCCUWMCKOMWN GELEPALUMN

KOMMNO3NTbl MOMTNMEPHBIE

MeTof onpefeneHns yaenbHol pa6oTbl pacc/iioeHUs B yCn0BUsiX oTpbiBa GIC

Polymer composites. Method for determination specific work of exfoliation in tearing off conditions G,c

fata BBegeHns — 2017—01—01

1 O6nacTtb NpUMeHeHUs

1.1 HacTosAwmii cTaHfapT pacnpocTpaHsieTcs Ha CMOUCTble OfHOHANpaB/eHHble KOMMNO3UTHbIe MaTe-
puanbl ¢ NONMMEPHON MaTpuleid, apMUPOBaHHO HenpepbIBHLIMU BOJTOKHAMMW.

1.2 CTaHgapT ycTaHaBAuMBaeT MeToj WUCNbITAHWS Ha paccfioeHue o6pasua B BUAE ABYXKOHCOMbHOI
6ankn (AKB) no rpaHuue pasgena Mexay Cnosmu c onpefeneHnemM XxapakTepucTuku yaenbHoil paboTsl pac-
cnoeHus B ycnoBuax oTpeiBa (Moga 1) Gic. YgenbHaa pabota paccnoeHus npegctaBnseTt coboli npegen oT-
HOLWEHNS N3MEHEHUA YNPYro aHepruun, HaKonNJeHHoW B o6pasLe Npu ero HarpyXxeHun, K 6eCKOHe4YHo Manomy
npupal,eHunto naowann MexcnoiHoh TpewuHsbl.

2 HopmaTuBHbIE CCbINKKU

B HacTofAuWwem cTaHfapTe UCNONb30BaHbl HOPMATUBHBLIE CCbIJIKW Ha cleAylolwmne cTaHgapThl:

FOCT 166—89 (MCO 3599—76) W TaHreHunpkynu. TexHuyeckue ycnosus

FOCT 6507—90 MukpomeTpbl. TexHU4yeckue ycnosus

FOCT 8074—82 MWUKpPOCKOMbI MHCTpPYMeHTallbHble. Tunbl, OCHOBHble NMapameTpbl U pasmepbl. Tex-
HUYBCKMe TpeboBaHua

FOCT 24888—81 [lMnactmacchl, NONNUMEPbLI U CUHTETUYECKME CMOJIbI. XUMUYECKNE HaMMeHOBaHuA,
TEPMUHBI 1 onpegeneHns

FOCT 28840—90 MalwwuHbl ANA UCNbITAHNA MaTepuanos Ha pacTaxeHue, cxatve n n3rnb. Obuwme Tex-
Huyeckme TpeboBaHuA

FOCT 32794—2014 Komno3uTbl NONMMepPHble. TEpMUHbI U onpeaeneHuns

FOCT P 56679—2015 Komno3uTbl nonnmMepHble. MeToq onpegenieHnsa nycTor

FOCT P 56682—2015 Komno3uTtbl nonnumepHble. MeToAabl onpeaeneHunsa

FOCT P 56760—2015 Komno3uTbl nofuMepHblie. MigeHTudukaLms BOMOKOH, HanonHuTenei n mate-
pvanoB BHYTPEHHEro CN0fA «CIHABUY»-KOHCTPYKLUWUA M3 MOIMMEPHbIX KOMMNO3MTOB B KOMMNbIOTEPHbIX 6asax
OaHHbIX

FOCT P 56762—2015 Komno3uTbl nonnmmepHble. MeTop onpegeneHns BAaronornoweHus u pasHO-
BECHOMO COCTOSAHUA

FOCT P 56806—2015 Komno3uTbl nonuMepHble. M aeHTUMKaLMa NoONMMEPHbIX KOMNO3UTOB B 3/1€K-
TPOHHbIX 6a3ax AaHHbIX

FOCT P 56807—2015 Komno3uTbl nonumepHble. BHeceHne pe3ynbTaToB WCMbITAHUA MeXaHU4YeCKux
CBOWCTB MONVMEPHbIX KOMNO3UTOB B 3/1EKTPOHHbIe 6a3bl faHHbIX. O6Wwune Tpe6oBaHuA

NMpumeyaHne — MNpy NONL30BAHUN HACTOSLLMM CTAHAAPTOM LieIeCO06Pa3HO NPOBEPUTL AENCTBUE CChITOYHBIX
CTaHAapTOB B MHDOPMALMOHHOM cUcTeMe 06LLero Nonb30BaHUs — Ha ogMLManbHOM caiiTe deflepanbHOro areHTCTBa no
TEXHUYECKOMY PEry/IMPOBAHMI0 U METPOIOTUN B CETU VIHTEPHET WU/ MO €XErofHOMY MH(OPMAaLMOHHOMY yKasaTesnto «Ha-
LMOHaNbHble CTaHAapPTbI», KOTOPbI ONYy6MKOBAH N0 COCTOSIHWIO HA 1 SIHBaps TeKyLiero roga, U no BbiMyckam exemecsy-
HOro MHHOPMALMOHHOTO yKa3aTens «HaumoHanbHble CTaHAapTbl» 3a TeKyLWmuii rog. ECv 3aMeHeH CCbITOYHbIA CTaHAapT,
Ha KOTOpbI faHa HeJaTUPOBaHHAs CCblKa, TO PeKOMEHAyeTCs UCMO/Mb30BaTh AeiCTBYOLY0 BEpCUio 3TOTO cTaHhapTa

M3paHue oduymansHoe
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C YYETOM BCEX BHECEHHbIX B [JaHHYH BEPCUIO W3MEHEHWA. EC/IM 3aMEHEH CCbINIOYHBIN CTaHAAPT, Ha KOTOPbI AaHa faTu-
poBaHHas ccblfika, TO PEKOMEeHAYeTCA UCNo/b30BaTh BEPCUIO 3TOTO CTaHAApPTa C YKa3aHHbIM Bbille F0A0M YyTBEPXAeHUA
(npuHsATKA). ECNn nocne yTBEPXAEHNS HACTOSILLENO CTaHAAPTA B CCbIIOYHbIN CTaHAAPT, Ha KOTOPLINA faHa JaTupoBaHHas
CCbI/IKa, BHECEHO W3MEHEHWe, 3aTparuBallee NosoXKeHe Ha KOTOPOoe AaHa CCbiNkKa, TO 3TO NONOXEHNE PEKOMEHAYETCS
NPUMeHATL 6e3 yyeTa aHHOTO U3MEHEHUS. ECNN CCbINOYHBIM cTaHAapT OTMEHEH 6€3 3aMeHbl, TO NOJIOXEHNE, B KOTOPOM
[laHa CCbl/IKa Ha Hero, peKkOMeHAYeTCs NPUMEHATb B YacTu, He 3aTparuBarLL el 3Ty CCbInky.

3 TepMuHbl 1 onpepeneHus

B HacToswem cTaHgapTe npumeHeHbl TepmuHbl no TOCT 24888. TOCT 32794. a Takxe cnepytwowue
TEPMUHBI C COOTBETCTBYHOLWMUMMN ONpeeneHnsimu:

3.1 napTuna maTepuana: MaTepuan, U3roToB/IEHHbIi HA 04HOM 060pyAOBaHUN NO OL4HOMY U TOMY
€ TEexXHON0rMyeckomy npoLeccy nu3 of4HOro 1 TOro Xe Cbipbs.

3.2 gnarpamma gecopmupoBaHus: Mpaduueckas 3aBUCMMOCT b MeXAy HanpskeHnem (Harpyskoii) n
aedopmaymein (nepemeleHnem).

3.3 AKB o6pa3ey: Ob6pasel A4NS UCNbITAHUA B BUAE ABYXKOHCONbMON 6anku.

3.4 mofa |: Pexum paspyleHus, npy KOTOPOM MOBEPXHOCTN OTC/IOEHUA OTAENANTCA APYr OT Apyra 3a
cyeT 4eiiCTBMA HOPMa/bHbIX HanNpsXXeHnit (0OTPbIB) 1 HET OTHOCUTENIbHOTO CABUTa MOBEPXHOCTEW TPeLUHbI.

3.5 kpuTuyeckas pabota paccrnoeHuss (MoOxXcnooBas BA3KOCTb paspyweHus) e,c (no mopge ),
Ox/m2: Mpeaen oOTHOWEHUA U3MEHEHUSA YyNpyroil aHeprumn, HakonneHHoW B o6pasue B Buge AKB. B ycnoBuax
HarpyXeHua oTpbIBOM, K 6€CKOHEYHO Manomy npupalieHuto naowagm MexcnoliHON TpeLwnHbl.

3.6 sHeprua B BeplwmnHe TpewmnHbl U. Ax: MNoTeHunanbHas 3HEPrus, HakonneHHas B BeplnHe Tpe-
WWHbl B pe3ynbTaTe AedOpMUPOBaHNS.

3.7 packpblTue TpewmnHbl . MM: PaccTosHne MexXAy BHYTPEHHUMU MOBEPXHOCTAMU OTCAOEHUS 06-
pasua B faHHblli MOMEHT BPEMEHU B XO[€e UCNbITAHUSA.

3.8 ANunHa TpewwnHbl paccnoeHns A0, mm: PaccTosaHuMe OT OCU NPUMOXEHUSA Harpyskun A0 BEPLUUHbI
TpewmHbl (CM. PUCYHOK 1).

3.9 nogaTtnueocTb o6pasuya C, MM/H: OTHOWEHNE PaCKPbITUA TPELMHbI K HAarpyske.

3.10 makcumanbHas Harpyska PTak, H: MakcumanbHas Harpyska, 3a)MKCMpOBaHHAas B XO4€e MCMbl-
TaHus.

3.11 mopgynb OHra £, NMa: Moaynb ynpyrocTu matepuana obpasuya npy pacTsXeHUn B HanpaB/eHUN
yKnafkn apMupyloLero HanoHUTens.

3.12 nonpaBka K ANuHe TpewuHbl Jl. m: Koppekuns no gNvMHe TpewmnHbl N8 UCKAIYEHNS BAUAHUA
nosopoTta 6asnok.

3.13 BW3: Touka Ha AmnarpamMmMe «Harpyska — packpbiTue», COOTBETCTBYHOLWaa BU3yanbHO 3a UKCMPO-
BAHHOMY MOMEHTY CTparnBaHus TpewuHbl (CM. pUCYHOK 2).

3.14 HN: Touka Ha gnarpamMme «Harpyska — packpbiTMe», COOTBETCTBYOUWasa BU3yanbHO 3athUKCUpo-
BAHHOMY MOMEHTY CTparnBaHus TpewuHbl (CM. pUCYHOK 2).

4 CylwHoCTb MeToga

4.1 MeTopj 3aknw4yaeTca B UCMbITAHUW B YCNIOBUSAX HarpyxeHus oTpoiBoM (mMoga |) AKB o6pa3uya (06-
pasuac npeABapuTesibHO BbINOSIHEHHbIM Ha €0 KOHLe pacc/ioeHneM, pacnosIOXKEeHHbIM N0 LeHTPY TO/LUHbI).
Ycunua packpbiTua npunaratTtcs Kk JKB o6pa3suy yepes netnu (pucyHok 1 a), 6510ku HarpyxeHus (pucyHok 1 b).
KOTOpble NpuUKNEenBalTCAa K NPOTUBOMOIOXHLIM NOBEPXHOCTAM Ha OAHOM KOHLie ob6pasua, uam Buaku (pucy-
HOK 1 c v pucyHok 1 (. Mpu ncnbiTaHnn PUKCUPYIOT NpUKNajbiBaemMoe ycunme u 4NNHY TpeLuHbl.

4.2 Kputnyeckyto paboTy paccnoeHuns (BA3KOCTb MexXxcnoiHoro paspyweHnusa) G(C, Ax/M2. BbIYNCNAOT
no gpopmyne

1dU
3c bda O)
rae U — aHeprus B BeplinHe TpewuHbl. Jx;
b — wwupuHa o6pasya, Mm;
a — [/IMHa TPeLlHbl pacc/ioeHns, MM.
4.3 Mpwu ncneiTannn KB ob6pa3ua Ha paccnoeHne pacyeTHOe 3HaYeHne BA3KOCTU paspylleHnsa cHava-

fla MOHOTOHHO BO3pacTaeT, a 3aTeM cTabunuaupyeTcs Npu nocregyolieM pocTe paccioeHns (PUCYHOK 2).

2
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ft- C 6nokamu HarpyxeHus

¢ - C NpuUKpenneHHbIMU BUIKaMU d-doTorpachun BuIoK

wupuHa o6pasua; 1 — TonwmnHa o6pasua; a0 — HavyanbHas ANNHA paccnoeHuns: L — anuHa o6pasya: 1— netna; 2 — BcTasKa;
3 — 610K HarpyxeHus

PucyHok 1— O6pa3ubl

O -GjcW 'W

A-nuunrra pwoTOMMA
PUCYHOK 2 — 3aBMCUMOCTb BSI3KOCTW paspyLUeHus OT A/UHbI TPELMHbI
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5 O6opynoBaHue

5.1 WcnbiTaTenbHaa mawunHa no FTOCT 28840, o6ecneunBatlyas nuHeliHOe nepemMelyeHne ¢ 3afaHHON
NOCTOSAAHHOI CKOPOCTbIO aKTMBHOrO 3axBaTa (TpaBepchl) B AnanasoHe oT 0.5 40 5 MM/MUH 1 n3MepeHne Ha-
rpy3Ky C NOrpewHoOCTbo He 6osiee 1 % OT N3MEepPSEeMO BENUYNHDI.

5.2 McnbiTaTenbHas MalluHa AO/HKHA 6blTb OCHaleHa 3aXWMHbIMU Npucnocob6neHnaAMun Ansa kpenne-
HUA nNeTenb, Harpyxatwwux 6710KkoB naAn Bunok. WupuHa netenb, Harpyxawuwmnx 610K0B JO/MKHA ObITh He
MeHblle WHUPUHbLI obpasua.

Lnprma BHY T peHHel yacTun BUNKN JOMKHA 6blTh 60MbLUE WHUPUHBLI 06pasua He MeHee Yyem Ha 1 mMm.
TonuwuHa 60KOBOW CTEHKN — He MeHee 12 mMM. PekomeHAyeTCs MCNONb30BATh LWNUALKY AnamMeTpoMm
(1.600 + 0.005) MM 13 MmaTepuana ¢ Moay/em ynpyrocTun Ho meHee 200 MNMa. AunameTp o/nBepcTus nog
WNNNbKY AO/DKEH 6bITb 1.610 MM.

[onyckaeTcs ncnonb3oBaTb Apyrne npucnocobneHna gns kpennenus obpasua, Hanpumep BUIKU UK
3axBaTbl, KOTOPblE HE U3MEHSIOT HavyasbHY U3rMEMYI0 XeCTKOCTb KOHCONel N He co34aloT NPU HarpyxeHuu
AOMONMHUTENbHBIX U3rNGatoLL X MOMEHTOB.

5.3 PekomeHAyeTCA MCNoOMb30BaTb AaT4YMKN PacKpbITUS (ecnm 3To BO3MOXHO). B kayecTBe AaTuyukoB
packpbiTMa MOTYT UCNONb30BaThbCA MexaHu4yeckume, ONTUYECKNE IKCTEH3OMETPblI UAKU Apyrne npuéopsl, obe-
cneynBarwu e nsMmepeHune gedopmaynm ¢ MakCMManbHOW NorpelwHocTbo He 6onee 1 % mM3mMepsaemoro 3Ha-
YeHMs. YCTaHOBKa AaTynka packpbiTua Ha o6pasel, He [O/XHA co3jaBaTb AOMNONHUTENbHbIX HArPy30K Ha 06-
paseu.

5.4 3anucb faHHbIX HAFPY3KN N packpbl TUA T PeLLMHbI NPOBOANTCA C HaCTOTON He MeHee 5 Iu.

5.5 CpefcTBa M3MepeHWs LWWPUHLI U TOAWMWHbL o6pasua AO/MKHbI ob6ecneynBaTb M3MepeHue C MNo-
rpewHoCcTbio He 6oee £ 1 % nsmMepsieMoro 3HavyeHusa. Jna namepeHuii ToNWNHbI PeKOMEHAYEeTCs UCMNOb30-
BaTb MukpomeTtp no FOCT 6507 ¢ norpewHocTblo He 6onee + 0,01 MM, AN WUPUHbI — WTAHTEHLWUPKYIb MO
FOCT 166 c norpewHocTblo He 6onee + 0.025 mMM. CpeAcTBa M3MEPEHUA ANIMHbI TPeLWHbl (HavyanbHOW U B
X0fe ucnbiTaHMA) 4O0/KHbl o6ecneynBaTb NU3MEpPEHNE C NOrPpewHOCTb0 He 6onee = 0,5 mMm.

PekomeHayeTcs ncnonb3oBaTb mukpockon no FOCT 8074. no3sonsawwWwmnii onpeaensite 4ANHY paccnoe-
HUA C NOrpewHoCTbio He 6onee ¢ 0.5 mMMm.

5.6 Mpu M3MepeHUU MO HEPOBHLIM MOBEPXHOCTSAM, HanpuMep Mo POPMOBAHHLIM MOBEPXHOCTAM MNO-
NIMMEpPHbIX KOMMO3UTHbIX MaTepuanos (MKM). Heo6xoA4UMO MCNONb30BaTh MUKPOMETP CO CDEPUYECKUMMN W3-
MepUTeNbHbIMU TY6KaMU; NPY U3MEPEHUN NO FMagkuM MexaHuyeckn o6paboTaHHbIM MOBEPXHOCTSAM UMK pe-
3aM MCNOMb3YIT WTAHFeHUMPKYb U MUKPOMETpP C NockonapannenbHbiMu ry6kamu. MorpewHocTs Nnpuéopos
[ONXHa 6bITb He 6onee 1 %.

6 O6pasybl

6.1 Ans ucnblTaHWi NnpuMeHatoT o6pasubl ogHoOHanpaBneHHoro NMKM ¢ yeTHbIM yncnom cnoes MKM B
BUAE ABYXKOHCONbUOW 6anku NpSAMOYro/ibHOro cevyeHus AaunHol L He meHee 125 mm. wupuHoit b oT 20 go
25 MM 1 ToNWwnHOW N1 oT 3 fo 7 MM. PekomeHayemas TonuwmnHa — 5 MM. OTKIOHEHUE NO TONWMHE AO/KHO
6bITb He 60nee 0.1 MM. No WUpUHe — 0.2 MM.

Mpu n3rotoBneHnn obpasua Ha OLHOM €ro KoHLe No cepefuHe TONWMWHbLI CO3A4al0T HavYanbHYID MeX-
cnoiiHyto TpewnHy gnvnHoi a0 oT 45 o 55 MM. 4ns yero B Nnpouecce N3roTosseHns obpasLa no cepejnHe ero
TOMWMHBbI 3aknafbiBaloT NOSIMMEPHYIO NJEHKY, PEKOMEeHAYeTCAa MCNoAb30BaTb MOANTETPaTOP3ITUIEHOBYIO
(ana MKM ¢ TemnepaTypoii oTBepXAeHUs He Bbliwe 175 °C) Ay NONMUMUAHYIO NAEHKY. TONWMUHA NAEHKN
[ONXHa 6bITb He 60nee 15 MKM.

MneHka He f0/IXHA NPUBOANTL K 06pa3oBaHNI0 CMOJIAHOTO KapMaHa Uan BAUATb Ha U3MEHEeHUe 3Haue-
HUA BA3KOCTW paspylleHusa. [JNsa UCKNOYEHUA BAUSHUA NEHKN Ha 3Ha4YeHne BSI3KOCTU MEXCNOoWHOro paspy-
WeHNa Npu NMepBOM CKauyke TPeLWMHbl TpelwnHy noapawnusatT, npeaBapuTebHO ckaB obpasel CTpyOLUHOW
1 pasfBuras KOHCOMU, Kak Moka3aHo Ha pucyHke 3. PekomeHayemasn A/IMHA HavyanbHOW TpewwnHbl a0 onpege-
nsietcs u3 ycnosua aQh < 10.

Yncno cnoes NMKM no o6e CTOPOHbI OT TPeELLUHbI pPacCc/iOeHNs Mo Mepe ee pocTa A0JIXHO ocTaBaTbCs
OIMHAKOBbIM.

4
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PucyHok 3 — Cxema nofpalimBaHus TpeLmHbl nepes UcrbiTaHnem

6.2 TexHONorns M3rotoBreHWs o6pasLoB, MexaHuyeckas o6paboTka, MecTa U HanpasB/iEHUS Bbipes-
KM 06pa3y0B JO/IKHbI COOTBETCTBOBATL TPeGOBaHUSAM HOPMATMUBHbIX JOKYMEHT OB UAN TEXHUYECKOW AOKY-
MeHTauun Ha matepuan. Ob6pasubl MaTepuana OAHOW Mapku, nocTynawlne Ha UCMbITAHUA, AOMKHbI ObITh
M3roTOB/EHbl C MPUMEHEHWEM OLHOFO U TOr0 Xe MeToda opmoBaHusa. O6pasubl U3rOTOBASAT NyTem ¢op-
MOBaHWA B OTAE/NbHbIX Npecc-hopMax Uau Bbipe3alT U3 OJHOPOAHbLIX MO TOMLWWHE NAOCKUX nNaHeneh nnu
apyrux nonycgabpukatos. Beipe3ky o6pa3ly0B NpoBOAAT B HANpaBAeHUN apMUPYOLLUX BOTOKOH UCNbITYEMOrO
maTtepuana. NMpu peske, hpe3epoBke U WANGOBKE 06pa3L0B PEKOMEHAYETCA MCNO/Mb30BATb CMA304YHO-0X-
naxparwume XUaKocTu, He okasblBalolw e BANSHME Ha cBolicTBa ucneliTyemoro NMKM. Ha o6pasuax He Jox-
HO ObITb TPpewunH, Haapesos, HepOBHOCTeﬁ, wepoxoBaTblX nOBerHOCTeﬁ, paCCﬂoeHMﬁ, 3ayceHueB N Apyrux
fedeKkToB, 3aMETHbIX HEBOOPYXEHHbIM F/1a30M.

6.3 M3roTtoBneHHble 06paslbl MapkUpyT B iBYyX MeCTax N0 pasHble CTOPOHbI OT NPOAO/IbHOW OCK CUM-
MeTpun obpasya HOMEPOM NapTuM M NOPSAAKOBLIM HOMepoM obpasua B napTum. MapkmpoBka AO/KHA He
TONIbKO MO3BONATL OTAIMYATbL 06pasLbl APYr OT ApYyra, yKa3biBaTb HA WX NPOUCXOXAEHUE U OAHO3HAYHO onpe-
LenATb nonoxeHne o6pasua, HO Takke UAEHTUMULUPOBATL UX NO YCNOBUAM MUCNbITAHWA. MapkupoBKa He
AO0J/KHa BNNATbL Ha BbINOJTHEHNE N pe3ynbTaTt ncnblTaHui n cama npn 3TOM He AO0J/IXXHa noBpexgarbca.

6.4 KonuuyecTBO 06pasLoB A4Ns1 UCMbITAHWI OA4HON NapTum matepuana AOMNKHO 6biTb HE MEHEE NATY.

6.5 /llo6ble OTKNOHEHUSA YCNOBUIA, YKa3aHHbIX B 6.1— 6.4. fO/MKHbI GbITb OTpPaXeHbl B NPOTOKONE
NCNbITaHni.

7 TMpoBepeHne ncnbiTaHwui

7.1 Ecnu 3aka3yuk UCNbiTaHUS He YyCTAHOBMW/I YCNIOBUA NpeABapuUTeNlbHOTO0 KOHAWLWOHWPOBAHWUS, TO
KOHAMLMOHMPOBaHWE He TpebyeTcAa. B aTomM cnyvyae B NPOTOKO/E AO/KHO GblTb OTMEYEHO, YTO KOHAULUOHN-
poBaHVe He NPOBOAUOCHL, a COAEepXaHue Bnaru HEM3BECTHO.

7.2 Mepepn npoBefeHneM UcnbiTaHuii o6pasubl KoHanuuoHupywT no FOCT P 56762 npn Temnepatype
(23 £ 3) °C n oTHOCUTENbHOW BRaxHocTh (50 + 10) %. ecnnM B HOPMATUBHbIX JOKYMEHT ax Uan TexHn4Yeckom
OOKYMEHTaUNN Ha ucnblTyeMblii MaTepuan HeT APYrux ykasaHui.

7.3 lMepep ucnbiTaHWemM W3MepPSAT TONWMHY ob6pas3ua MUKPOMETPOM C NOrpewHOCTbo He 6onee
0.01 MM. WWPUHY — LWITAHTEHUMPKY/SeM C norpewHocToelo He 6onee 0,05 MM. M3amepeHns nNpoBoAAT B Tpex
MecTax Ha [/iIMHe npejnosiaraemMoro pocta TpewuHbl (3a pesynbTaTt NPUHUMAIOT cCpejHee 3HavyeHune). Pesynb-
TaTbl U3MeEpPEeHWii OKPYINAT A0 Tpex 3Havalwmnx unudp M 3aHOCAT B NPOTOKOA MUCNbITAHWUA. JNNHY TpeLwmnHbl
n3MepaT c ABYX CTOPOH obpa3ua. 3a pacyeTHOe 3HaYeHWNE ANVHbI TPeWHbl NPUHUMAlOT cpegHeapudMmeTun-
yeckoe 3HayeHue JBYyX NokasaHuii.

OnuHa TpewmnHbl c 06enx cTOpoH o6pasila He Ao/kHa oT/AnYaTbcA 60osiee 4em Ha 2 MM. Tpu HeBbINO-
HEHWN 3TOTO YC/IOBUA COOTBETCTBYIOLLYI0O NOMETKY AenalT B NpOTOKo/e.

7.4 TpoBOAST BXOAHON KOHTPO/b 06pa3uoB MO reoMeTpPUYECKMM pasMepaM U BHELWHEMY Bugy.
B cnyyae HecooTBeTCTBMA 06pa3LoB TpeboBaHMAM HACTOALLEro cTaHjapTa CoCTaBNAT akT BXOAHO-
ro KOHTpons 06pa3Los, B KOTOPOM ANA KaXA0ro obpasua, He npowelero KOHTPO/b, yKa3blBaloT MapKu-
POBKY. reomeTpuyeckme pasmepsbl, pe3ybTaThbl BU3yaZlbHOro oCMOTpPa M NYHKT HacToAWero cradHgap-
Ta. KOTOpPOMY He cooTBeTCTBYyeT obpasel,.

7.5 Ha koHue kaxpaoro obpasua co CTOPOHbI pacc/foeHns NpuUKpennaT napy netenb, 6/10ku Harpyxe-
HUS nAn BUNKKU (pucyHok 1). Metnun (610KN MAN BUAKN) M3TOTOBASAKT N3 MeTasnna, OHU JOJKHbI BblgepXuBatb
npunaraeMyto Harpysky 6e3 Kaknx-nn6o noBpexaeHuii. YTo6bl CBECTU K MUHUMYMY OLINGKY M3-3a NPUMIOXKEH-

5
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HOro MOMeHTa, Heo6X0AMMO YMeHbWNTb NapameTp t (pucyHok 4). ins Bei6bopa cnoco6a KpenneHns pekoMeH-
AyeTtcs onpefensATb MakCMMasbHY0 NPOTHO3UPYeMYIo Harpysky no doopmyne

b \h3EUG,
av 96

rae b — wwupuHa o6pasuya, mMm;
a — [ANMHA TpeluHbl paccnoeHns (B npouecce UCNbITAHUS), MM;
h — TonwuHa o6pasya, Mm;
E,, — npoAonbHbIA Moaynb ynpyroctu MKM. MMa;
G, — nporHosupyemas yfenbHaa pa6ota paccnoeHus.

L*-- nonoBvHa LUMPWHBI B/10Ka HAarpyXeHus1, a -- A/MHa TPeLUMHbI <e npoLiecce ucnbiTaHus); fc— TonwmHa obpasua
| —napameTp paccTosiHus

PucyHok 4 — Cxema BBOAA Harpysku packpbiTUsi No OTHOLIEHUIO k o6pasuy AKB

7.6 Mepep cknenBaHnem conparaemMblie MOBEPXHOCTU Harpyxatwnx 6,10kos (netenb) M o6pasLbl J0OX-
Hbl 6bITb TWATE/ILHO OYMLLEHbl, 4UTO6bLI 06ecneynTb Nepegady Harpyskm 6e3 oTknenBaHua neTenb oT obpasuya
BO BPeMS ucnblTaHnii. B kauecTBe ke peKkoOMeHAyeTCca NCMOoMb30BaTb LuaHoakpuaaT, oTBepxXaalwninca npu
KOMHaTHOW TemnepaType.

7.7 3akpennslT W LeHTPylT obpasel B 3axBartax UCNbITaTeNbHOW MalWwunHbl. CBO60AHAA YacTb 06pas-
ua MoxeT 6bIThb NOABEWEHA UK NOAAEPXKNBATLCA KAKUM-NNG0 A4PYTMM CNOCO60M AN1A COXPAHEHWUS TOPU3O0H-
TanbHOro0 NOMOXEHNA, HO 6e3 cTecHeHMA Agedopmanun.

7.8 YcTaHaBnMBalT CKOPOCTb ABUXEHWUS aKTUBHOI TpaBepchl B fuana3oHe oT 0.5 4o 5 MM/MUH. Peko-
MeHAgyemMas cCKopocTb TpaBepcbl — 0.5 MM/MUH.

MpumeuyaHune — VcnbiTaHsi NPOBOASAT C KOHTPO/IEM MO NEPEMEeLLEeHU0 NOABUXHOM TpaBepchl (KecTkas cxe-
Ma HarpyxeHnus). MoaaTnneocTb o6pasLa BbIUNCAAT Mo hopmysie

rae i — packpbiTvie TPeLHbl, MM;
P — npuknagbiBaemas Harpyska. H.
CornacHo 6as04Ho Teopun n3rrnba NoAaTIMBOCTb BbIYMCAAIOT MO hopmyne

_2a3

€= 3ec

<4)
rae a — ANUHA TPeLUHbI (B NPOLEecce UCTbITaHUs), MM:

E — wmogaynb FOHra. Ma:
L — anuHa obpasya, mMm.

YAenbHylo HAaKoMIEeHHY YNpyryl 3Hepruio 6, MOXHO Bbipa3uTb Yepes MPouU3BOAHYI0 MOAATANBOCTM MO ANMHE
TPELYUHBI

' - p2 dc- p2fl2
c 2b da bEL " ®)



FOCT P 56815—2015

N dG
[Lns ycToiunMBOro pocta TPeLHbl He06X0ANMO BbINOJIHEHNE YC10BUs —mE 0. Mpy HarpyxeHun ¢ PUKCUPOBaH-

. . dG PV da
HOW Harpyskoii (Msirkoe HarpyxeHwe, P =const) —* = >0 ¥ Npu SOCTUXEHUN BeNnunHbl G TpelymHa pacnpo-
oa

bEL

cTpaHseTcs A0 KoHua obpasua. MNpu HarpyxeHun ¢ (OUKCMPOBAHHbLIM CMelleHneM (KecTkoe HarpyxeHue. 5= const)
iG’— = _@_2?___< 0 ¥ pocCT Tpewu Hbl orpaHnyeH

da C2bEL '

7.9 WcnblTaHUs NPOBOASAT B NOMELW,EHUMN NPU TeMNepaType M OTHOCUTENbHON BNAXHOCTH OKPYXatoLero
BO34yXa, YKa3aHHbIX B HOPMAT UBHbIX JOKYMEHT ax uan TEeXHUYeCKON LOKYMEH T aLnn Ha UCNbITYyEMbI MaTe-
puan. ECnv Takux ykazaHuii HeT. TO UCMbITAHUSI MPOBOASAT NPU CTAHAAPTHbLIX aTMOCH EPHbLIX YC0BUSAX.

7.10 WcnbiTaHne o6pasua NPoOBOAAT C 3aNUCbLI0 AuarpaMmbl «Harpyska — packpbiTUe TPeLwiuHbl» B CO-
OTBETCTBUW C PUCYHKOM 4. O4HOBPEMEHHO M3MEPSIIOT ANIMHY TPEeWHbl Npy ee nogpactaHuu. Mpu yBennye-
HWW ANVHBI TPELWUHbl pacc/iioeHns Ha 50 MM 1 6onee ucnbiTaHWe NpekpawanT.

7.11 B cnydyae ec/iv Npou3OLlW/IO OTKJEUBAHUE Harpyxawwux 6/710KoB (netesb), o6pasey NOBTOPHO He
MCNbITbIBAKOT.

8 O6paboTka pe3ynbTaToB UCMNbITAHWUNA

8.1 OnpefensawT KPpUTUYECKYIO Harpysky Pcno gunarpamme gedopMmpoBaHus:

- Pc=PHN — Harpyska npu oTKNOHEHUN guarpammbl OT IMHeWHON! (Harpyska, cooTBeTCcTBYyOWaa Havyany
OTCTYN/IEHNS OT INHENHON 3aBUCUMOCTU MEXAY Harpy3koil n nepemeleHnem);

- Pc=PBU3— Harpyska B MOMEHT cTparnBaHua TpelwnHbl (onpegenserca Bu3yanbHo);

-Pc=P5%— Harpyska B TOUKe NepeceyeHus NpsiMOii, BbIXOASALWEN N3 HaYyana KOOpAUHAT, TAHTEHC yrnia
KoTOpoli Ha 5 % MeHblue TaHreHca yrna ANHeHOro yyactka AmarpamMMbl «Harpyska — nepemelyeHune», ocbio
abcuncc nan makcumanbHas Harpyska Ha guarpamme, ec/in oHa ieBee TOUKM nepeceyeHus (CM. PUCYHOK 5).
Harpysky, Bbl6paHHyl0 B kayecTBe Pc, HE06X0A4MMO 3aHeCTU B MPOTOKON UCNbITAHUSA.

PUCyHOK 5 — TWNOBblE ANArpaMMmbl «Harpy3ka — pPackpbiTue» TPEeLiMHbl B MPOLECcce PackpbITus

8.2 YpenbHyto pa6oTy paccnioeHus (BA3KOCTb MEXC/IOMHOMo pa3pylweHus) B ycioBuax oTpeia (Moga I)
onpegenawT metogamu A. B n C.

MeTtos C — Haubonee TOYHbIN, 0f4HAKO peKkOMeHAYyeTCs NMPOBOAUTL pacyeT No BCeM TpemM meTogam U
pe3ynbTaTbl KaX0ro 3aHOCUTb B MPOTOKO/ UCAbITAHWIA.
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8.2.1 MeTtogq A — moagnduunpoBaHHaa 6anouyHas Teopusa (MBT)
CornacHo 6an04HO Teopun yaenbHylo paboTy paccnoeHus GIC . x/M2. BblYMCAAKT no popmyne

3Pa3 6
Cc  opa V)

rae Pc — kpuTuueckas Harpyska, H;

6 — ANvHa packpbiTUA TPEeWWHbl, MM;

b — wwupuHa o6pasua, vmm;

a — [NIMHa TpelwHbl PaccioeHns, MM.

Ha npakTuke 3TO COOTHOLWEHWE MOXeT 3aBblwaTbh 3HayeHUa GIC n3-3a BAUAHUA noBopoTa 6ankm Ha
hpPOHT TpewuHbl Npu HeudeanbHOM 3akpenneHun obpasuya B 3axBaTax. [J1a UCKIOYEHUS 3TOTO0 BAUAHUA B
BblpaXeHumn (6) NCMONMb3YIOT CKOPPEKTUPOBAHHYIO ANINHY TPELWUHbI.

YpenbHyto paboTy paccnoeHusa GIC, /M2, BbluncnawT no popmyne

N 3P.8
= 2b(a- |a]) * <7>
roe |l — nonpaBka K ANIMHE TpelwuHbl, paBHas pacCTOAHMIO OT Hayasna KoopAuHaT A0 NepeceyeHns NNHen-
HOIl 3aBUCUMOCTU IKCNEPUMEHTaNbHbIX faHHbIX B koopAuHatax Clu OT ANWHbI TPeLWnHbl (CM. pu-

CYHOK 5).
[aHHbIli MeTof No3BonseT onpeAennTb MOAyNb ynpyroctu npu nsrnbe Encnepgyrowmnm o6pasom

64(a + |a|)1P
n

. (8

PucyHok 6 — Cxema onpegeneHus nonpasku |[] kK 4nvHe TpeLwuHbl

8.2.2 MeTog B — kanunbposka nogatnusoctu (KM)
YaenbHyt paboTty paccnoenus GIC , [x/M2. BbIUMCNAIOT no popmyne

nPE
Ce  opa ©)

rae M — TaHreHC yrna Hak/ioHa IMHeHOo 3aBUCMMOCTU 3KCNepuMeHTalbHbIX AaHHbIX B KOOpAuHaTax: nora-
pucmM nogatnnMeBocTu OT norapumMa ANNHBbI TPeLWNHbl (CM. PUCYHOK 7).

PucyHok 7 — Cxema onpegenexusa koadduuymeHta n
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8.2.3 MeTtog C — mogudununpoBaHHas kannbposka nogatnusoctu (MKIT)
YpenbHyo pa6oTy paccnoeHusa GIC. /M2, BbIYMCNAWT No popmyne
rae A, — TaHreHC yria Hak/ioHa SIMHeNHOW 3aBUCMMOCTU 3KCNepUMEeHTaNbHbIX AaHHbIX B KOOpAauWHaTax oT
C1UB(cMm. pucyHOK 8).

PucyHok 8 — Cxema onpegenenus koaduymerHta A,

8.3 3HauyeHus yaenbHOW paboTbl paccnoeHUa OKPYrAswT A0 TpeTbeli 3Havawein undpbl U 3aHOCAT B
NPOTOKO/ UCNbITaAHNA. PekomeHayeTcs onpeaensATb 3HAYeHUA yaenbHON paboTbl pacc/ioeHns ANA TPex MeTo-
[OB 1 TpexX 3HAUYEHUN KPUTUYECKON Harpysku.

8.4 lnA kaxAaoi cepuyu ucnblTaHWii Heob6xogMMO paccuuTaTb cpepHeapudmMeTnyeckoe 3HauvyeHue X,
cpepHekBajpatuyeckoe oTkioHeHne So0 u koapduynent Bapnayun CV, %, no popmynam:

11
| f- 2
I*X n(x) )
1
(n-1) (12)
CY =100 (13)

rAe X. — BefiYMHa N0 UCMbITAHUIO;
N — konnuecTBo 06pasuos.

9 TpoTOKON UCNbITAHWUNA

9.1 Pe3ynbTaTtbl UCMbITAHWI 3aHOCAT B NPOTOKO/ UCNbITAHUA, KOTOPbI/ [OMIXEH cofepxXaTb:

- HauMeHOBaHWe mMaTepuana;

- HauMeHOBaHWe NPeAnpUATUSA-N3TOTOBUTENS, METOA U3TOTOB/IEHUSI, HOMep NnapTuu;

- KOIMYecTBO M Tun 06pa3LoB, MapKNUPOBKY N reoMeTpuYeckne pasmepsbl;

- cnoco6 KOHAWLMOHUPOBAHUS, TeMnepaTypy W BNaXHOCTb UCMbITATeIbHOW cpeabl;

- TUN cpefCcTB U3MEPEHUA 1 ucnoliTaHuii, 3aBoACKON HOMeEpP, KNacc TOYHOCTU gaTyuka CUNbI;

- cnocob6 n3mMepeHunii gedpopmannmn 1 Harpysku (knacc TOYHOCTU 3KCTEH3OMETpa. AaTumka Cusbl);

- PeXWUM ncnbiTaHnAa:

- 3HaYeHWs yAenbHol paboTbl paccnoeHus B yCnoBUAX oTpbiBa A4Nnd MeToAoB A. B u C. 3HayeHne moay-
na ynpyroctu;

- AaTy NpoBeAeHns ncnblTaHui:

- CCbINIKY Ha HacTosAWWiA cTaHfapT;

- pamununio, UMA. 0T4ECTBO U JO/IXHOCTb onepartopa.

PekomeHfyeTcA 3aHOCWTb B MPOTOKO/A 06bEeMbl MOPUCTOCTU W BOJIOKHA, KOTOpble onpeaensoT no
FOCT P 56679 n TOCT P 56682.

9.2 loNnONHUTENbHO NPOTOKON MOXET cofepxaTb AuarpamMmbl gedopmupoBaHunsa, otorpacdumumn obpas-
LLOB M MHble AaHHble B COOTBETCTBMK ¢ TpeboBaHuamu FOCT P 56806. TOCT P 56807, TOCT P 56760.
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Mpunoxexnune A
(cnpaBouHOE)

OerMHal’IbeIVI TEKCT HEBK/TIOYEHHbBIX CTPYKTYPHbIX 3/TEMEHTOB

OA.1 1 O6nacTb NpUMeHeHus

1.2 Wcnonb3oBaHue faHHOW METOAMKM UCMbITAHWIA OrPaHNYEHO KOMMNO3UTaMK, COCTOSLMMMN U3 CIOUCTLIX NIEeHT C
XPYNKUMU 1 BA3KAMU OAHOA3HLIMU NOIMMEPHLIMU MaTpMLUamMn, apMUPOBaHHbLIX OJHOHANPAB/EHHbIM YINIePOAHbIM BO-
JIOKHOM W CTEK/I0BOJSIOKHOM. YKa3aHHble OrpaHuMuyeHus — pesy/bTaT OnbiTa, HAKOMIEHHOTO B X04e Mexna6opaTopHbIX
ucnbiTaHuit. JaHHas MeToAMKa UCTIbITAHUI TNIOKET 0KA3aTbCs NOIE3HON AN APYTMX BUAOB W KNACCOB KOMMO3UTHBIX MaTe-
pranos; BAUsiHUE ONPeAeneHHbIX MELLAaLMX BO3AeHCTBUIA — cM. 6.5.

1.3 3HauyeHus, ykaszaHHble B eguHuyax CU. Ao/MKHbI paccMaTpuBaThCs B KAYECTBE CTaHAAPTHbIX. 3HAYEHUs, npu-
BOAVMble B CKO6Kax, NpeHasHaueHbl UCKIKUYNTENLHO A1 CNPaBKK.

1.4 Vcnonb30BaHWeE JaHHOTO CTaHAapTa MOXEeT CONPOBOXAATLCA NPUMEHEHUEM ONACHbIX MaTepuanos n 060pyao-
BaHWs. a Takke NpoBeAeHUeM OnacHbiX 4eicTBNiA, NpoLLecCcoB.

1.5 [aHHblil cCTaHAAPT He npeAnonaraeT PacCMOTPEHNUS BCEX MOJIOXEHWA KacaTeslbHO 6€30MacHOCTH, EC/IN TaKo-
Bble MMEloTCs, KOTOpble COMPSXKEHbl C ero UCNonb3oBaHneM. B 0683aHHOCTY NOMb30BaTeNs 4AHHOTO CTaH4apTa BXOAUT
o6ecneyeHne COOTBETCTBYIOLLUX MEP TEXHWUKM 6E30MNACHOCTM 1 OXPaHbl TPyAa, a TaKKe pelleHne Bonpoca O NPUMeHUMO-
CTV HOPMATMBHbIX OTPaHNYEHNii O NPUMEHEHUs cTaHaapTa.

OA.2 5 3HauyeHue u npumeHeHne

5.1 BOCMPUUMUYMBOCTb Y GOSbLUINHCTBA YCOBEPLUEHCTBOBAHHBIX C/IOUCTbIX KOMMO3ULMOHHBIX CTPYKTYP K paccno-
EHUSIM SIB/IIETCS O4HOM U3 UX OCHOBHbIX CMabbix CTOPOH. Ha/smume cBefeHuil 0 CBOMCTBAX CTOMKOCTW K MEXCMONHOMY
pacTpecknBaHWiO Y KOMMO3UTHLIX MAaTepuasioB U3 CIOUCTbIX NIACTUKOB NPeACTaBNseT NPakTUYECKyH0 LLeHHOCTb A1s pas-
pa6oTku U3genus n otéopa MaTepuanos. Bonee Toro, onpefesieHNe MEXC/IOBBO BA3KOCTU pa3pyLLieHus no moge |. koTo-
pbIii He 3aBUCUT OT TeOMETPUYECKUX NapameTpoB obpasiia Ui MeToaa NPUIOXKEHUS HArPy3Ku, MPAKTUYECKU NONe3HO A/st
onpeaesieHnst PacyeTHbIX MPUMYCKOB, KOTOPbIE UCTO/b3YIOTCS B pacyeTax CTOWKOCTI KOMMO3UTHBIX CTPYKTYP M3 NOA06HbIX
mMaTepuasnoB K NoBPEXAEHUSM.

5.2 [laHHas MeToAMKa UCTbITaHWii COOTBETCTBYET C/IeAYIOLMM 3a4a4am:

5.2.1 KO/MIMYECTBEHHOMY ONpPeSeseHno BO3AelicTBus 06paboTK NOBEPXHOCTe BO/IOKOH, NI0KasIbHLIX BapuaLnii no
06bEMY BOJIOKOH B A0/15IX, @ TaKKe NepeMeHHbIX, KOTOpble 0THOCATCS K 06pa6oTke W yCnoBUAM BHelLHel cpefbl Ha Cio
KOHKPETHOro KOMMO3UTHOTO MaTepuana;

5.2.2 KONIMYECTBEHHOMY CPaBHEHWIO OTHOCUTE/IbHbIX 3Ha4YeHWid G,c AN KOMMO3WUTHLIX MaTepuasnoB, WMeLux
pasnnyHble 3/1IEMEHTbI COCTaBa;

5.2.3 KONMYEeCTBEHHOMY CpaBHEHMI0 3HaueHUit G|C. NoNyYEHHbIX 13 Pa3INUHbIX NapTUA KOHKPETHOTO KOMMNO3UTHOTO
matepuana, K npuMepy, 4J/1s1 UCMOJ/Ib30BaHUS B KA4eCTBE KPUTEPUSi OTCEeBA MaTepuasioB UM /15t TOro, YTOGbl YCTAHOBUTL
NpUNYcKn NPy KOHCTPYNPOBAHUY;

5.2.4 NOATOTOBKE KPUTEPWEB [/ OLLEeHKN paspyLleHus Yepes pacc/ioeHne NpUMEHNTENTIbHO K aHanusam cToiikocTu
KOMMO3UTHbIX MATEPUA/IOB K MOBPEXAEHUSIM, a Takke A aHanusa ux 40/Ir0BEYHOCTH.

AOA.3 6 Mewatwuwune Bo3gencTeuns

6.1 [QuHamwuka NMHelHo ynpyroro nosefeHuns 6epetca u3 pacyeta G. UCNO/b3YEMOI B [aHHOW METOAWKE UCMbI-
TaHuii. Takoe JOnyleHne SBNSIETCS COCTOSTENbHbIM, ECNM 30HA MOBPEXAEHWNS UM HENUHEHas AedopMauns B Touke
paccnoenus, nM6o 1 To. 1 Apyroe, ABASIOTCS MasbIMW, OTHOCUTE/IbHO HauMeHbLIero pasmepa o6pasua, KoTopblid, Kak
npaBsuno, SBNSETCS TOMNLWMHOK 06pasua ANs NPOBEAEHNS UCMbITAHWS HA [ BYXKOHCO/NIbHOM 06pasLie.

6.2 B ucnbITaHUM ABYXKOHCONbLHOTO 06pa3ua No Mepe pocTa pacc/ioeHns, HaYMHas co BCTaBkW, pacTeT Takoe no-
BefleHMe mMartepuana, KoTopoe CBUAETENLCTBYET O CONPOTUBASAEMOCTH POCTY TPELLMHBI, B 3TWUX C/lyYasix pacyeTHoOe 3Ha-
yeHne G)g cHavana MMeeT MOHOTOHHOE YBE/NMYeHUe, a 3aTeM cTabunn3nupyeTcst Npu Nocnegylouem pocTe pacc/oeHus.
B faHHO METOAMKE UCMbITAHWI KpUBasi CONPOTUBNEHMUS (KpuBas R). koTopas oTo6paxaeT BeNUUnHy G,c B BUAE DYHKLUN
LONVHBI paccnoenns, hopMupyeTcs AN NpejoCcTaBNEHNs XapakTePHbIX CBEAEHUIA 0 Havyane 1 pocTe paccnoeHus B obpas-
Lie C OAHOHANPaB/IEHHbIM MaTeprasioM (PUCYHOK 2). FaBHON NPUUNHON AN HA6104AeMOro CONPOTUBIEHUS PACC/TOEHNIO
SABNSIETCS Pa3BUTWE MOCTOB BOJIOKOH. M0A06HbI MeXaHU3M pa3BUTUS MOCTOB BOJIOKOH MPOUCXOAMUT MO NpUYMHe pocTa
paccnoeHus mexay ABYMS OAHOHaNpPaB/EHHbIMU CNOAMU, PACNONOXEHHbIMK MO Yr/ioM 0%, BONbLWWHCTBO Pacc/oeHuid,
KOTOpble hOPMUPYIOTCSH B KOMNO3UTHbLIX CTPYKTYpaXx 13 HECKOJIbKMX CMOUCTBIX MaTepuanos, UMeT MECTO MEXAY CosiMU
pasfiMyHOli OpueHTaLnK, He NPOUCXOANT 06pa3oBaHMe MOCTOB BO/OKOH. O6pa3oBaHne MOCTOB BOSIOKOH pacleHnBaeTcs
KaK apTepakT UCnbITaHUs ABYXKOHCONIbHOTO 06pasiia Ha OAHOHANpPaBIEHHbIX MaTepuanax. CTaBuTcs nog Bonpoc obuas
3HauMMOCTb pocTa 3HaueHuit G,c. paccunTaHHas 3a npefenamn KOHeYHOM TOUKM BO BHEPEHHOI BCTaBKe, a Takke npe-
NOYTUTENIbHO MPOU3BOAUTL U3MEPEHNE M3HAYANIBHOTO 3HAYeHUst GtC OT BHeAPEHHOW BCTaBkW. [0 NpUUYMHE 3HAYMMOCTU
HauasnbHOM TOYKM faHHasA BCTaBka TPeGYeT A0/IKHON YCTaHOBKM BHYTPU MaTepuana u KoHTpons (8.3).
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0O - mcryLleHo PINe — « Minpuocr,
N-cw uMU HeS%;
O - psiMiTwpkoto ma

PuUcyHok 2 — KpuBasi CONpoTMBAsieMOCTH K paccnavsaHmio (R).
no pesy/ibTatam UCMbITaHUS ABYXKOHCO/IbHOTO 06pasua

6.3 Bbinn nponsBefeHbl TPU OLEHKN B MpoLecce MexnabopaTopHbIX UCAbITAHWA 41a onpeAeneHns n3HavyaibHoro
3HayeHusa G)C. PacueT 3HayeHuit G(C npoBoAMICA C UCMOMb30BaHNEM Harpysku M U3MEPEeHHOro 3HayeHus ynpyrow ge-
cdhopmauum (1) B TO4Ke OTKIOHEHWS OT IMHERHOCTN Ha rpadiuke 3aBUCUMOCTH Harpyskn oT cmelleHus (NL). B Toii Touke, B
KOTOPOI paccnoeHune BusyanbHo Habnwganock no kpaw (VIS), 4To 661710 N3MEPEHO MPKU NOMOLLM MUKPOCKOMNa, COrnacHo
ykasaHuam nn. 7.5, a Takke B TOV TOYKe, B KOTOPOI MOrpeLHoCTb yBennynnach Ha 5 % unm Harpyska gocturia Makcu-
ManbHOro 3HauveHus (5 % / makc) (cm. pasgen 11). 3HayeHne NL G”. koTOpoe ABNSeTCA HaMMEeHbLUUM U3 TPeX n3Havanb-
HbIX 3Ha4YeHuii G, pekomeHAyeTcsl AN5 TOro, YTo6bl chopMUPOBaTL KPUTEPUN [/1A OLEHKWN paspyLleHns pacc/iioeHnemM B
onpegeneHnn JoNroBeYHOCTN U CTONKOCTU CAOUCTBIX KOMMO3UTHBIX CTPYKTYP K nospexgeHuam (5.2.4). PekomeHgauun B
OTHOLEHUN nonyyeHns 3HadeHns NL B Touke NpuBOAATCA B NpUAoXeHun A2. Bce Tpu n3HavanbHbIX 3HAYEHUS MOTYT UC-
nonb30BaTbCA 415 WHbIX Lieneid, koTopble npuBefeHbl B NyHkTax 5.2.1 n 5.2.2 ®un3nyeckoe CBUAETENLCTBO yKa3biBaeT Ha
TO. YTO M3HauYasIbHOE 3Ha4YeHVe, COOTBETCTBYOLLEE CMeLLeHNto No HenmHeHocTn (NL) Ha rpadivke 3aBUCUMOCTW Harpys-
KV OT pacKpbITWs, COOTBETCTBYET (PU3NYECKOMY CABUTY PACC/IOEHUS C TOYKM BCTABKN BHYTPY WNPUHBLI 06pas3ua. B TeyeHne
Mex1abopaTopHbIX UCMbITAHNIA KOMMNO3NTHBLIX MaTepuasios ¢ TepmonaacTukosoin matpuueint AS4/PEEK 3navenns NL G,c
6binn Ha 20 % Huxe, yem 3HadeHna VISu 5 % / makc 3HaueHuit.

6.4 PocT paccnoeHus MoXeT NPOAO0/IKUTLCA OJHUM U3 ABYX CNOCOBOB: MyTemM MeA/IeHHOro U CTabunbHOro yanu-
HEeHUS WU YANUHEHUS C OTPaHUuYUTENIeM XOAa, B KOTOPOM BHe3amnHbiM 06pa3oM NPOUCXOAMT Pe3kuii NpUpocT BO hpoH-
TanbHOM paccnoeHun. Mepsblii cnocob pocTa nNpeAcTaBNseT UHTepec B AaHHOW MeToAVKe UChbiTaHuii. HecTabunbHbIN
NPUPOCT C TOUKWN BCTABKM MOXET yKa3blBaTb Ha Ha/Inume OC/IOXHEHUS, KOTOPoe CBA3aHO C AaHHOI BCcTaBkol. Hanpumep,
BCTaBKa MOXET W He MMeTb NOJIHOCTbIO HeNpokK/ien oT C/IONCTOro Matepuana Uan MOXeT UMEeTb CAWLLKOM 60/bLUyo TON-
LMHY. TEM CaMbIM MPUBECTU K 06pa3oBaHWI0 KPYMHOW NOIOCTM CO CMOJIO 6e3 npumeceil, unn xe MoxeT cogepxaTb B
cebe cknagky unm fed ekt nsHoca. MrHOBEHHbI POCT pacc/oeHNs MOXeT NMPUBECTU K AUHAMUYECKUM BO3AENCTBUAM Kak
B 06pasLie ANA UCMbITaHUiA, Tak 1 B Mopdpoaorum TpewmnHbl. O6paboTka N UHTepnpeTauus AaHHbIX 0 Takmx Tunax Bo3gei-
CTBUSA B 06BbEM 3a7ay AaHHOW MeToauku He BXOAAT. BBuay HabnoAaemMoro peskoro ckaykoo6pasHoro pocta TpeLuuHbl He
MeHee YeM Ha 04HOM MaTepuasne, B KOTOPOM He HapylleHbl HanpasnsoLlwme 419 BCTaBok (cM. 8.3), ¢ 06pasLoB cCHUMaKT
Harpysky rnocsie Toro, kak NpoucxoAuT NepBblii NPUPOCT B pa3BUTUN PacC/IOEHUs], a 3aTeM NOBTOPHO HarpyxatT o6pasel,
ANS Npofo/KeHnsa nenbiTanus. flaHHas npouefypa nogpasymeBaeT HarpyxeHue no knaccuyeckoii moge | npeasaputenb-
HOro pasfaB/MBaHusl B BYXKOHCO/IbHOM obpasue. MepBoe 3HaueHne pocta G(C cooTBeTCTBYET BapuaHTy C npeasapu-
Te/lbHbIM CO3JaHneM TpeLuHbl A8 moasl | Gtc.

6.5 MNpumeHeHne Npounx maTepuasnos, BbIKNaA0K N apXUTEKTyp:

6.5.1 3HaueHUsi MexCcnoeBoil BA3KOCTW, KOTOPblIE M3MEPSIOT HA OAHOHAMNPaBMEHHbIX KOMMO3UTHbLIX MaTepuanax
C MaTtpuuamu, COCTOAWMUMM N3 HECKONbKMX ha3. MOryT BapbiMpoBaTbCs B 3aBUCMMOCTU OT TEHAEHLMUW K PacC/IOeHWIo,
CamMonpon3BO/IbHO M3MEHSITLCA B npejenax pasHbix a3z matpuubl. KOMno3nTHbie MaTepuasnbl C Xpynkoi matpuueli c
NPOYHLIMU MEXCN0AMMN afresnsa Mexay C10eB MOryT ObiTb B HACTHOCTW BOCMPUMMUMBLI K TAKOMY MeXaHW3My, KOTOpbIi B
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pesynbTaTe NPUBOAST K ABYM YC/IOBHbIM 3HAYEHUSIM MEXC/I0€BOI BA3KOCTU: NepBoe 3HauYeHne CBA3aHO C paspyLlleHnem
KOre3noHHOro Tuna B NpeAenax Mexcsos, a Apyroe — ¢ paspyLlleHnemM afre3noHHoro Tuna, KoTopoe UMeeT MecTo Mexay
NPOYHOI NOIMMEPHO NIEHKON 1 6olee XPynKoin MaTpuLein KOMNO3MTHOro MaTtepuana.

6.5.2 KoHcurypauum gByXKOHCO/bHbIX 06pa3L0B M3 MHOrOHanpaBnNeHHOro MaTepvana MoryT UMeTb packpoii pac-
C/IOEHWI B yAaneHnn OT cepefuHbl, KOTOPble MPOXOAAT Yepes TpelyMHbl MaTpuLbl B C/I0AX BHE NPOAObHON ocu. Ecnn
paccnoeHne oTXoAWT OT LEHTpa, ro Henb3s NoNy4nuTb paspylieHne no moge | kak pesynbTaT CTPYKTYPHOTO CONPSKeHUs,
KOTOpOe MOXeT MMeTb MeCTO B aCUMMETPUYHbIX NOACN0AX, KOTOPble POPMUPYIOTCA NO Mepe pocTa paccsoeHns. MHoro-
HanpasfeHHble 06pasLbl MOryT UCMbITbIBATb 3HAYNTENbHbIE BO3AECTBUSA aHTUKNAcTUYecKoro usrnba, kotopble npouc-
XOAAT B pe3ynbTarte HepaBHOMEPHOro pocTa No WwupuHe obpasua, B YaCTHOCTK, Te, KOTOpble 3aTparnsalT Habngaemble
N3HavasbHble 3HaYeHus.

6.5.3 TkaHble KOMMO3UTHble MaTepuasibl MOTyT MMeTb 3HAUMTEsbHbIA BbIXO[ C Pa3BUBKONM. a Takke xapakTepuso-
BaTbCS YHUKabHbIMU KpUBLIMU R, KOTOpPbIE CBA3aHbl C BApbMpPOBaHWEM MEXC/10eBOii BA3KOCTW B paiioHe 1 BHe npefesios
MEeXC/I0BBbIX MOMOCTEN, COAEpXalLnX CMO/bl N0 Mepe pocTa paccsiioeHns. Te KOMMO3UTHbIe MaTepuasbl, KOTOpble UMeT
3HauYMTe NbHYI0 NPOYHOCTb NN MEXC/I0eBYI0 BA3KOCTb N0 BCEl TO/NLLMHE CIOUCTOr0 Matepuana, kK npumMepy, KOMNO3UTHbIE
MaTepuasbl C MeTa/I/IMYECKUMN MaTpuLaMmu Ui apMmpoBaHneM CTEKI0OBOSIOKHOM B TPEXMEPHOM M3MepeHUn, MoryT uc-
NbITbIBaTb pa3pyLUeHNs KOHconei 6ankn B 60nbluel CTENEHN, YEM UCKOMble pas3pyLUeHNs MexXay CNosMU.

[A.4

8.5.1 B cnyyaB maTepuanoB C HU3KUMU 3HAYEHUAMU MOAYNA YNPYrocTh Npu u3rmée uan BbICOKMMMW 3HAYEHUAMU
MEXC/I0HOW BA3KOCTU paspyLleHWs MOXeT NoTpeboBaTbCA yBe/IMYEHWE YWUCNa CNoeB, TO eCTb YBeNNYeHNe TOSLMUHbI
C/IONCTOr0 MaTepuana Ui ymeHblleHne oTpeska paccrioeHus BO usbexaHue 6onbwnx npornb6os nnedy obpasua. Ton-

WwmMHa obpasua v HavanbHas A/MHa paccioeHus [O/MKHBbI 6bITh BblGPaHbl Tak. YTO6bl Y40BNETBOPATL CAEAYIOWUM
ycnosuam (6):

rae a0 — HavasibHasi A/IHA PACC/IOEHNS;
h — TonwwuHa o6pasua;
£ 14 — mofynb ynpyroctv cfosi B HanpaBneHUy BOIOKHA.

Mpwu 3TOM, €C/in OTHOLLEHNE CMELLEHUsI PacKpbITUA B HaYasIbHOW TOYKe paccnoeHnsa 6 K AIHe paccnoeHns a npe-
BbllwaeT 0.4. npu cokpaweHnn obbeMa AaHHbIX 8 COOTBETCTBUM C NpuioxeHnem Al Heo6Xx0AUMO BKIOUUTL GO/bLIME
nonpasoyHble KO3(ULMEHTbI AN nporn6os. Ecnn Takme nonpasBoyHble KO3IPULMEHTbI HEOBXOANMbI AN BCeX AUH
paccnoeHuns, TO OHW JO/MKHbI 6bITb MPUMEHEHbI KO BCEM AJ/IMHAM Pacc/ioeHus.

8.8.3 Harpyxatowue 610ku. PaccTosiHne oT wtudta Harpyxatouiero 610ka 0 0CeBO NMHUMN BepxHero naeva 06-
pasua (pacctosHue t B npunoxeHnn A1) 4o/KHbI 6bITb MAHUMAIbHO BO3MOXHbBIMUW A8 TOTO, YTOObI CBECTU K MUHUMYMY
own6kn BCNeAcTBrE Neya NPUIoKEHHOro MOMeHTa. YkasaHHoe Bo3feiicTBne 6yaeT cylecTBeHHbIM 06pa3oM yMeHbLue-

HO 3a cyeT Bbibopa paccTosaHus |. Takum obpasom.

0.0434"E, + 2
0.01 (5)

$c
4YTO6bI NPN HECOBNIOAEHUN J@HHOTO YCMI0BUA NPU YMEHbLUEHWN 06bema faHHbIX B pacyeT 6bl/11 BK/TOYEHbI NONPaBoYHbIe
KO3(hDULMEHTLI Ha BIMSAHME HarpyxarLmx 6/10K0B B COOTBETCTBMMN C NpUoxeHnem Al.

AA-5

11.2 HaHocAT nokpbITMA Ha 06a kpas obpasua HenocpeACTBEHHO 4,0 BCTABKM NPU NOMOLL M TOHKOrO CN10S KaHuensp-
CKOIl 3aMa3ku Ha BOAHOI OCHOBe UK ee aHasora B Lensx 6osee Nerkoro pasnuuna Mecta npupaleHus paccnamBaHus.
OTMmeuatoT nepsble 5 Mm (0.2 AloiiMa), HAYMHAS CO BCTaBKU B 06€ CTOPOHbI KpaeB NpuW NOMOLLM HAHECEHUSI BEPTUKA/bHbBIX
NuHWiA yepes 1 mm (0.04 grolima). OTMevatoT octaBwuecs 20 mm (0.8 AgtoliMa) C TOHKMMMW BEPTUKANbHBIMU INHUAMU 5 MM
(0.2 groiima). inuHa paccnamBaHus SIBNSETCS CYMMOL pacCTOSHUA C IMHUW HarpyxXeHus A0 KOHLa BCTaBku (KOTopoe n3-
MepstoT B ee HeaeOpPMUPOBAHHOM COCTOSIHUM) C NpUpalLeHneM B pocTe, KOTOPbIV yCTaHaBAMBAIOT, HAUYNHASA C «Trasiok».

114 Mo Mepe NPUNOXEHNUA Harpysku NPOBOASAT M3MepeHMe ANIMHbI PACC/IOEHUS a C OAHOI M3 CTOPOH o6pasua.
M3HavanbHas gnuHa paccnoenuns aQsasnseTcs pacCTOAHWEM C JIMHUN Harpy>XXeHus A0 KOHLUa BCTaBku. He paspeluiaetcs
pacnonaraTb KOHeLl, BCTaBku NyTeMm packpbiTus obpasuya. Ecnv TpygHoO pacnosHaTb KOHeL, BCTaBKM Ha kpato obpasua nam
onpefennTb NONOXeHNEe KOHLa BCTAaBKMN, NCXOASt U3 UCXOLHON OTMETKM, HaHEeCEHHON! Ha naHenu, HeobxoAnMo: pactepeTb
Topel, obpasla B TOM MeCTe, KOTOPOe CMEXHO U HaxoAuTcs B6/M3M BCTaBKM, NPy MOMOLLM rpachnToBOro kapaHjalua c
MArKMM rpucpenem n otnonmposaTh Topel o6pasua. Ecavm He NoAXOAUT HU OAUH U3 BbllleyKasaHHbIX Cnoco60B, 0TMETUTb
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rpasyMpoBKM Ha ropue o6pasiua oT LeHTpa HarpyxatolLero windta. Mpu HarpyxeHun o6pasya AnvHa nsHadvanbHoOro pac-
cnavmBaHus MOXeT OblTb YCTaHOB/IEHA, UCXOASA U3 rPajyMpPOBOYHBIX PUCOK. MpK pocTe paccnavBaHua ¢ No3vLUN BCTaBKU
TpebyeTcs 3adMkcMpoBaTh NEPBOE NOKasaHue Npuéopa, Ha credyloLleil pucke NoMHOCTbIO 1 MM ANUHLI. lanee cHUMatT
nokasaH1sa No OTHOLLUEHWIO K MOC/EAYIOLMM YeTbipeM NpupalleHnsM Ha 1 MM B OTHOLLEHUW pocTa paccrianBaHus, a Takke
nocneaytlLme npupaLwleHns Ha 5 MM. Kak ykasaHo paHee.

11.9 B TOM cnyvae, ecniv NPUMEHSIETCS afibTEPHATUBHbIA MeTO AN KOHTPONSA PoCcTa pacCnoeHusi, Hanpumep uc-
noNb3yTCA KanMbpbl AN KOHTPONS pocTa TPELLMHBI, KOTOPbIE MPUKPENATCSA K kpasm o6pasua, To c6op faHHbIX Mo
TakoMy MeTofy NPOBOAAT B COOTBETCTBUM C NOMOXEHUSIMU, MOTPELLIHOCTLIO U BENUYNHAMM, KOTOPbIE AETaNbHO YKa3aHbl
BbllUe.

OA.6 12 MopTBEpPXAEHME AONYCTUMOCTH

12.1 3HauYeHwsi, KOTOPble OTHOCATCS K BA3KOCTM, HEe PACcCUUTLIBAIOT /151 BCeX 06pasLioB, KOTOpble paspyluaioTcs (He
NPOXOASAT UCAbITAHWS) N06bIM 06pa3oM, KPOME PACNPOCTPAHSIIOLWETOCH PACC/I0EHNS, HANPUMEP pa3pyLeHus B MecTax
04eBUHbIX AeEKTOB, KPOME TeX C/lyyaeB, KOraa Takvme fedekTbl NPpeAcTaBnsAnT uccnesyemMyto nepemeHHyto. Ecnau pac-
yeTbl TaKMX 3HAYEeHU Mo AaHHOMY 06pasLy He NMPOBOAAT, MPOBOAST MOBTOPHLIE UCTILITAHUS.

OA.7 15 MorpewHocTb

15.1 B T1abnuue 1 npefctasnieHbl pe3ynbTaTbl, B3ATble U3 Mex1abopaToOpHbIX UCMbITAHWA, NpoBefeHHbIX B 1987 T.
Ha o6pasuax AS4/BP907, B 1989 r. — Ha AS4/35Q1-6. B 1990 r. — Ha AS4/PEEK. koTopble nmMenun anioMnHueBble BCTaB-
Ku. a Takke 13 mexnabopaTopHbIX ucnbiTaHnii B 1991 r. Ha o6pasyax AS4/PEEK co BcTaBkaMu M3 NOAMUMULHOW NAEHKN.
B tabnvue 1 NnpMBOAMTCA KOMMYECTBO yHacTBOBABLUMX 1abopaToOpuii, KOMYECTBO UCMbITAHWUI Ha OTAeNbHYl0 naboparto-
puio. a Takxe MpPoYnB CyLLeCTBEHHblE CBEAEHUA O TUNe W TOJLWWNHE UCMNOMb30BaHHbIX BCTABOK. YKa3aHHble NporpaMmbl
npoBefeHnss MexnabopaTopHbIX UCbITAHUIA BbI/IM paccunTaHbl Ha criefoBaHne «lpakTuyeckum ykasaHuam» E691, koTo-
pble NpYHUManuch B kKayecTBe PyKOBOASLLEro JOKYyMeHTa.

Ta6nunya 1— CBOAHble AaHHbIE O MEXNabopaTOPHbIX UCMbITAHUAX

Konu- CpepHeapud-
pa Marepnan yecTBO McnbiTanua!l Boraska mMeTuyeckoe . V)%
A P na6opa- naGopatopus 3HaueHne. G|C Sr S (CV)roe
Topwnit KOXIM2
| AS4/BP907 9 3 25 MKm 0.400 A 0.028 7.0 0.077 19.3
NT®3
I AS4/3501-6 3 3 13 MKM 0.085 A 0.015 17.6 0.014 16.5
Kapton
Il AS4/PEEK 3 4 13 Mkm 0.983 e 0.132 13.4 0.178 18.1
Kapton
1l AS4/PEEK 16 4 13 MKM 1439 e 0.187 134 0.261 18.1
antmMunHueBasn
honbra
1 AS4/PEEK 5 4 7 MKM 1,727 e 0.226 13.0 0.140 8.1
antoMuHueBas
dhonbra
v AS4/PEEK 10 3 13 MKM 1.303 e 0.180 13.8 0.207 15.9
Kapton
\Y AS4/PEEK 9 5 7.5 MKM 1.182¢e 0.126 10.8 0.111 9.4
Upilex
\Y AS4/PEEK 9 5 13 MKM 1.262 e 0.132 10.5 0.110 8.7
Upilex

/IS 3HauyeHne npu ncnonb3oBaHun metoga CC.
eNL 3HauyeHus npu ncnosb3oBaHun metoga MBT.
Pag 1un Il — mexnabopaTopHble UcCMbITaHus, NposoAnMble ASTM.
Il — paHHbIe N3 MexAyHapoAHbIX 1abopaTopHbIX NCMbITaHWA, NpoBoANMbIX ASTM u JIS.
A IV — ucnbiTaHWe B CTaTUYECKMNX YCNOBUSIX HA YCTanoCTb, U3 AaHHbIX MexnabopaTopHbIX UCMbITAHWIA, NPo-
BOANMBIX ASTM.
AV — [aHHble 13 MeXAyHapoAHbIX NabopaTopHbIX UCMbITaHUIA, NpoBoAUMbIX ASTM/JIS n ESIS.
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15.2 [MorpewHocTb — A1 OLeHKU NPUEeMIEMOCTU U AONYCTUMOCTMN pe3y bTaToB HaA/IEXUT BOCMNO/b30BaTbLCA HU-
xecnegywowmm (cM. «MpakTuyeckne ykasaHus...» AOKyMeHT E177):

15.2.1 TMoBTOPSIEMOCTb — pe3y/ibTaTbl NOBTOPHbLIX UCMbITaHWUI (KOTOPbIE NOMyYEHbl OAHVM ONEPATOPOM Ha OA4HOM
1 TOM Xe 060pyjoBaHNN B TEYEHWNE OAHNX CYTOK), MOyYEHHbIe U3 OTAENbHO B3STON n1abopaTtopmmn B OTHOLWEHUN OAHOTO 1
TOro Xe matepuana, cnefyer pacueHnsaTb He0CTaTOUYHO JOCTOBEPHbLIMU, ECIN OHW OTINYAOTCA Boee Yem Ha 3HavYeHne
I B OTHOLUEHUV KOHKpEeTHOro mMaTtepuana, rge r= 2.8 Sr. aSf— cpefgHee 3HayeHue No CTaHAaPTHLIM OTK/IOHEHUAM Npu-
MEHUTENbLHO K Kax ol nabopaTopuun, y4acTBOBaBLUEW B UCMbITAHUSIX.

15.2.2 Bocnpon3BoAUMOCTb — CpefHee 3HauyeHue pesyfbTarta, KOTopoe 6bif0 MOMNy4yeHO OfHol nabopaTtopueii
B OTHOLLEHWM KOHKPETHOro martepuana, Haf/lexuT pacleHnBaTb HeJOCTaTO4YHO JOCTOBEPHbIM, €C/IM OHO OT/IMYaeTcs oT
cpefHero 3HaueHusi, koTopoe 6bI/10 MONYyYeHO Apyroli nabopatopueid, Uan oTAnYaeTcs OT U3MEepPEeHWid, NPoBeAEeHHbIX B
OflHOIi 1 TO XXe nabopaTopum cuNaMmn pasHbix ONepaTopoB Ha PasINYHOM 060pyA0BaHNN B OTHOLIEHUN OAHOTO U TOTO Xe
maTepuana 6051eB YeM Ha 3HadeHne R npuMeHuTenbHO K KOHKpeTHOMY MaTepuany, rae R =2.8 S*a SR— aTo cTaHAapT-
HOe OTK/TIOHEHVEe OT CpeiHero 3HavyeHns BennynHbl Gic. NOIyYEeHHOro BO BCEX y4acTBOBaBLINX 1abopaTtopusx.

MpumeyaHne 8 — YkasaHHble faHHble O NOTPELHOCTY BbIBOAATCA annpokcumalueid, NCXoas U3 orpaHnyeH-
HOro 6710Ka JaHHbIX, NOMYYEHHbIX U3 MPOrpaMM MexnabopaTopHbIX UCMbITaHU, OAHAKO Takue AaHHble npegnonarawT
[0CTaTOYHYI0 OCHOBY A/18 PacLieHNBaHUA 3HAYNMOCTU pe3y/bTaToB. CMOCOGHOCTb M3MEePEHUA No3uLun hpoHTa paccso-
eHus, a Takxe (pakTUYeckoli Bapuaumm no CBOWCTBaAM MaTepuana OT OAHOW MaHenu K Apyroil B pesynbTaTe Ha BbIXOAe
MOXeT UMeTb 6onblune Bapuauum no 3HaveHmsm G(C. Mo OTHOLWEHWIO K creknoanokeunaactTam MexnabopaTopHble AaH-
Hble He ChOPMUPOBAHbI, COOTBETCTBEHHO MO 3TOW NPUUYMHE HE YCTAHOB/IEHA MPUMEHWMOCTb AaHHbIX U3 Tabnuubl 1 no
OTHOLUEHWIO K laHHbIM MaTepuanam.

15.3 CucTemaTtnyeckas norpeLHocTb — Npu oOnpesesieHn MeXc/oNHON BA3KOCTY paspyLueHnsi no moge | B yactu
Yy KOMMO3UTHLIX MaTepuasioB MHON MeToh oTcyTcTByeT. CliefjoBaTe/IbHO, HET AaHHbIX 06 YCTAHOBJ/IEHHOW cucTemMaTuye-
CKOl NOTPeLLHOCTM, NpUcyLLei ABYXKOHCONLHOMY 06pasLy.

OA.8 TpunoxexHus

Al 3HauuTenbHOe CMelLeHVe 1 NoMnpaBku Ha KOHLEBble G10KM
Al.1 Mpu nomoLyM yueTa napameTpa A B pacueTe 3HAUYEHWSI BE/IMUMHBI G, paCCUMTLIBAIOT MONPAaBKY HA 3HAYUTESb-
HOe cMmelleHne

(A1.1)

rae / — CM. PUCYHOK 4 M0 OTHOLIEHMIO K NeT/ISIM POSi/IbHOTO TUNa. [laHHblii napameTp A yuuTbiBAET Kak YKOPOUYEHHOe nuie-
4O CUNbI, TAK M HAKMOH KOHLEBbLIX 6/10KOB. B OTHOWeHUM 06pasLioB ¢ 6/10KkaMy Harpy>XeHusl paccTosiHWe 0T KoHLa
BCTaBKU A0 JIMHUM HArPY)XEHUs LO/DKHO 6bITh HE MeHee 50 MM /151 TOro, YTOGbl HE MPUHUMATL B pacyeT BAUsHUE
Takux 6/10KkoB. Takxe cneayeT yuyecTb BTOpoit napameTp N nonpaskKy Ha CMeLLeHne, B TOM OTHOLUEHUW, KOTOpoe
MMeeT Aie10 C YyNpoYHeHneM o6pasua, KOTopbIi HAX0AUTCA MexXAay 61okamu

(A1.2)

rge L' v t— cM. pucyHOK 4 B OTHOLLEHUW KOHLEBbIX 6/10KOB.

Al.2 inA npUMeHeHns yKa3aHHbIX NONpaBOK WV B 4acTh MeToAa yCoBepLUEeHCTBOBaHHO Teopumn 6anku (MBT).unu
B YacTu MeToja norpewHocTeit kann6posku (CC nnm MCC) cnenyeT BbINONHUTL Crieayolme aelicTBus:

Al.2.1 ecnu posifibHble NET/IM UCNOJIb30BaNNCh AN1A BBOJA Harpy3kn PackpbiTUA, MPOBECTU YMHOXEHUE 3HAYeHUA
G| Ha 3HaveHune napameTpa A 418 nosayyeHus 3HavyeHust G(c nonpasKoii:

Al.2.2 ecnu ans BBOAA HArpy3Kku packpbITUS NCNONb30BAINCL KOHLLEBbIE 6/10KM, YCTAHOBUTL NONPaBOYHOE 3Have-
Hue norpewwHocTeit. C/N. npu 3TOM HaHecs Ha rpaduK Takne NOrPeLLHOCTY B 3aBUCUMOCTU OT A/IMHbI TPELLYMHBI AN Onpe-
fenenusa 4. n. uam A, (cM. 13.1.1—13.1.3). 3aTeM BbINOMHUTL YMHOXeEHMe 3HaveHns G, Ha F/N ans nonyyeHus sHaveHns
Gl c nonpaBsKoi.

Al.3 Yka3aHHble nonpaBoyHble NapameTpbl MMET Masible 3Ha4eHUs MO OTHOLIEHWIO K He6ONbWKM AIMHaM pac-
cnoenusi B o6pasuax TonwmHoli 3 MMy 60 % V | yrnennacTukoB, HO OHU MOTYT UMeTb 60/blUMe 3HAYEHUS ANS TOHKUX (TO
ecTb 60nee 3n1acTUYHbIX) 06pa3L0B UM MO OTHOLIEHMNIO K NPOTSXEHHbIM PaCcCNI0EHNSAM.

A2 PexkomeHgauuun no nosayyeHuto Toukm NL

A2.1 ®usnyeckoe CBNAETENLCTBO, KOTOPOE MOXHO MOMYUYUTb NPU pPeHTreHorpadun, B OTHOLIEHWN ABYX BUAOB Ma-
Tepuanos (Yr/IBBOJIOKHO Ha 3NOKCUAHOI MaTpuue unm matpuue PEEK) feMoHCTprpyeT NposiB/ieHNe nNpupocTa paccoe-
HUSI C TOYKU BbINYCKOB MJIEHKM BHYTPU 06pasLa B HenocpeAcTBeHHO 6nm3octn k Touke NL n go Toukn VIS. Touka NL gaet
Ha BbIXOAe HauMmeHblune, Hanbonee KOHCEPBATUBHbIE 3HAYEHUSA MEXC/IONHOW BS3KOCTW pa3pylleHns. Ho Takke MoxeT
6bITb 3aTPYAHUTENBbHBLIM ONpeAeneHne BOCNPON3BOANMOCTY No Touke NL Ha KpUBOI 3aBUCMMOCTU HArpy3kn OT CMeLLeHuns.

A2.2 KoathduuneHnTsl Bapnauum go 10 % aABnaw0Tca 06blYHbIMKA. HO rpadivk aHanornmyHbiX CUrHan0B B YacTyu 3a-
BUCUMOCTM Harpy3kn oT CMELLLEHUA, KOTOPble 3a4acTylo HAHOCAT Ha SIEHTY 3anucK B ocax X-Y perucrpartopa, MoXeT BblBO-
AUTb 6o/lee HeMpPOTUBOPEUMBbIE Pe3y/bTaThl C MEHbLUEN BApMAaTMBHOCTbLIO N0 CPABHEHWIO C TeMU pe3ysibTaTaMu, KoTopble
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6bI/IN NONYYEHbl NyTEM MOAFOHKW KPUBOI MO TOUYKaM W3MepeHUli, perncTpupyembix LM poBbIMU Npu6opaMn B xofe uc-
nbiTaHnii. BeinonHeHne nog6opa npsamoli Ha rpadivke 3aBUCMMOCTU Harpyskn OT CMELLEeHWs, eCM HauynHaTb C orpaHu-
YEeHHOW Harpysku Ans He4oNyLWeHUs HeMMHERHOCTU Kak pesynbTaTta «idTa», a Takke NpyMeHeHne cCoOOTBETCTBYIOLEro
KpuTepmsa oT6opa No OTKAOHEHWIO OT ANHENHOCTH, Hanpumep 1/2 oT TONLWMWHbI NON0CHI perncTpauun NoTTepa, MOXeT Ha
BbIXOZ€e VMeTb 60/bLUY0 JOCTOBEPHOCTL PE3y/bTaToB.

A3 PyKoBOACTBO K NPOBEJEHUNIO NPEABAPUTENILHOTO CO34aHNA TPELWUHBI NPY NOMOLLM KNNHA

A3.1 Ecnv Heo6Xx0AMMO NPUMEHNUTL aflbTEPHATUBHbI CNOCO6 MO OTHOLLIEHWIO K NpeABapuTeIbHOMY CO3faHuto Tpe-
LWMHbI NOJ, BO3AElCTBMEM Harpysku (CM. KOMMeHTapun B 11.7.7), To ANS pacKpbiTUs OTBEPCTUA pPeKOMeHAOBaHa cnepgy-
lowan npouegypa. O6pasel, KpenaT Npu NoMOLLM 3aXBaTOB Ha PACCTOAHWM 5 MM OT KOHEUYHOI TOYKM BbIMyCKa MIEHKH.
LnpuHy knuHa, koTopyto 3abusatoT B obpasel, 6epyT He MeHee TOi Xe WWPKHBI, 4TO U WupuHa obpasua, a yron pac-
KPbITUSI MO BO3MOXHOCTW NOAAEPXMBAIOT MasibiM, MPW 3TOM M36erawT CONMPUKOCHOBEHUS K/IMHA HaMpPsiMyl0 C KOHEYHOM
TOuKOI paccnamBaHus. KIMH MOXHO 3aroHATb BPYUHYIO UK MyTeM NOCTyKMBaHWSA MO HEMY, UM Xe Npu NOMOLLMN COOTBET-
CTBYIOLLETO MHCTPYMEHTA W Npu arperaTte ANs UCnbITaHUiA. BBog knvHa B o6pasel, NnpofoskalT A0 TOro MOMeHTa, noka
KOHUYMK KIMHa He 6yaeT HaxoAWTbCS Ha paccTosiHMW, paBHOM 2—3 MM Brnepeau 3axeaTa. [pefBapuTenibHoe cosfjaHue
TPpeLMHbl NPV NOMOLLM KIUHA YyCTpanBalT Ha HEMHOTO 60/1blle MUIIMMETPOB BHYTPb 3axBaTta, HO Takas MpPOTsSHXEHHOCTb
[O/MKHA 6bITb JOCTATOYHO Masnoi, YTobbl 6bl1la BO3MOXHOCTL NpupalleHns no AJIMHe paccioeHns He meHee 50 Mm 3a
npefenaMm KOHeYHOW TOUKM Takoro npeABapuTesnibHOro TpewmnHoo6pasoBanus. MNyTeM pack/MHUBAHUA MOXET 6biTb 3a-
TPYAHWUTENBHO NpeABapuTesibHO Co3aTh COOTBETCTBYIOLLYIO TPelmHy. MpeaBapuTenibHoe co3faHve TpewHbl He BO BCex
cnyyasx MoXeT Haxo4uTbCs NO3ULMOHHO B cepefimHe o6pasua. B cnyyaB OTKNOHEHWI npefBapuTenbHO CO34aHHol Tpe-
LL{MHBI OT LleHTPasibHO TOUKN pe3ynbTaTbl UCMbITAHUS CTAHOBATCA HefeiicTBUTeNbHbIMU, Takol hakT TpebyeTca oTpaxarb
B MPOTOKO/IE.
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Mpunoxexne Ab
(cnpaBouHOE)

CBefleHNA 0 COOTBETCTBUMN CCbIIOYHbIX HALMOHANbHbIX U MEXTFoCyAapCTBEHHbIX CTaHAAPTOB
ctaHgaptam ACTM, ncnonb30BaHHbIM B Ka4eCTBE CCbI/IOYHbIX B NPUMEHEHHOM cTaHgapTe ACTM

Ta6nunya Ab.1

O60o3HauYeHne CCbiNOUYHOIO Crenens
HauuoHanbHOro, Mexrocygap- O603Ha4YeHNe M HAUMEHOBAHWE CCbIIOYHOrO cTaHgapta ACTM
COO0TBETCTBUA
CTBEHHOrO cTaHjapTa

FOCT 24888—381 NEQ ASTM D883— 12 «lMnactmacchl. TepMuUHbI»

FOCT 28840—90 NEQ ASVTM E4— 14 «MeToAbl NPOBEPKM YCUINIA YCTAHOBOK AN1A UCMbITa-
HWii»

FOCT 32794—2014 NEQ ASTM D3878—15 «KomMno3nTHble maTepunasbl. TEpMUHBLI»

FOCT P 56679—2015 MOD ASTM D2734—09 «CTaHgapTHas mMeToAvka ucnbitaHuii. Cogepxa-

HMe NyCcToT B apMUPOBaHHLIX njlactMmaccax»

FOCT P 56682—2015 MOD ASTM D3171—99 «CTaHgapTHaa mMeToAnka ncnoitaHuii. Cogepxa-
HMEe KOMMOHEHTOB KOMMO3UTHBIX MaTtepuanoB»

FOCT P 56760—2015 MOD ASTM E1471— 14 «CtaHpapTHOe PYKOBOACTBO NO 0603HAYEHUIO
BOJIOKOH, HanonHuTenein n matepuanoB cepaueBrHbl B 6a3ax faH-
HbIX»

FOCT P 56762—2015 MOD ASTM D5229/D5229 M— 12 «MeTopa onpeAeneHns BnaronornaoLle-

HUA N paBHOBECHOIO COCTOAHUA KOMMNO3UTHbIX MaTepuanoB»

FOCT P 56806—2015 MOD ASTM E1309—93 «CTtaHfgapTHOe PyKOBOACTBO N0 0603HaAYeHUI0
KOMMNO3WUTHbLIX MaTepuanos C NOJMMEPHOI MaTpuueil, apMupoBaH-
HbIX BO/IOKHOM, B 6a3ax AaHHbIX»

FOCT P 56807—2015 MOD ASTM E1434—82 «CtaHgapTHOe pyKOBOACTBO ANS perucrpauun
pe3ynbTaToB MEXaHUYECKNX UCMbITaHW KOMNO3UTHBIX MaTepuasnos,
apMVpoBaHHbIX BOIOKHOM, B 6a3ax AaHHbIX»

NMpumeyvyaHue — B HacToAweli Tabnumue UCNoNb30BaHbl CreayloLlme ycroBHble 0603HaYEHUsI CTENEHMN CO-
OTBETCTBUA CTAHAAPTOB:

- NEO — HeakBMBasieHTHble CTaHA4apThl:

- MOD — moguduunpoBaHHble cTaHgapThl.
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Mpunoxexue 1B
(cnpaBoyHoeE)

FOCT P 56815—2015

ConoctaBneHue CTPYKTYypbl HACTOAWErO cTaHAapTa CO CTPYKTYPOi NPpUMEHEeHHOro B HeM cTaHgapTa

Ta6nwuya [AB.1

CTpyKTypa HacToswero crtaHgapra

Pasgen Moapasgen

1.1;1.2

3.1—3.14

4 4.1—4.3

5.1

5 5.2, 5.3

5.5;5.6

6.2;6.3

7.5

7.5

- 7.1, 7.2

ACTM

CTpykTypa cTaHgapta ACTM 05528—13

MyHKT Paspgen Moppaspen
- 1.1
1
_ (1.2-1.5)*
- 2 -
- 3.1
) o 3.2
— 3.3
_ 4 4.1;4.2
_ 5% 5.1:52
_ 6* 6.1—6.5
7.1:72
7 7.3
7.4— 7.6
- 8.3:8.4
- 8.5
- 8.8
- 8.8
_ 8.1;8.2: 8.7
8
- 8.8
_ 8.8
_ 8.6"
_ 9 9.1
_ 10" 10.1— 10.3

MyHKT

8.5.1*

8.8.1

8.8.4

8.8.2

8.8.2"

8.8.3*

8.8.5"
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OkoHuaHve Tabnuubl 4B. 1

CTpyKTypa HacTtosuiero ctaHgapra CtpykTypa ctaHgapta ACTM D5528—13
Pasgen Mopapaspen MyHKT Pasgen Moapasgen MyHKT
7.3:7.4 — 111 —
— — 11.2* —
7.5:7.6 — 11.3 —
— — 11.4* —
7 7.7 — 11.5 —
11
5.5 — 11.6" —
7.8—7.10 - 11.7 11.7.1— 11.7.7
11.8 11.8.1—11.8.6
— — 11.9* —
— 8.1. 8.14 — 11.10" 11.10.1— 11.10.3
— 12* 12.1 —
8.2:8.3 8.2.1 13.1.1
8.2.2 13.1 13.1.2
8 1o
8.2.3 13.1.3
8.4 — 13.2 —
9 9.1:92 - 14 14.1; 14.2 —
— — — 15* 15.1— 15.3 —
— — — 16** 16.1 —
— Al.*
— A2.*
Mpunoxexue — MpunoxeHue A3.*
OA —
nBs _

* [laHHbl1 pasgen {nogpasgaen, NyHKT) UCKTIOYEH, T. K. €r0 NOJIOXKEHNS HOCAT NOSICHAIOLWIA, CNPABOYHbIA U peko-
MeHAaTenbHbIi xapakrep.

" [aHHblii pasgen (nogpasgen, nyHKT) UCK/IOYEH, T. K. €70 MOSIOXEHUS pa3MelleHbl B ApYrMxX pasgenax HacTos-
Lero craHgapTa.
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YAK 691.175:006.354 OKC 83.120

KnoueBble cnoBa: No/IMMEpPHbIE KOMNO3UTbI, paccnoeHune, moga |. yaenoHas pa6ota paccnoeHus
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