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MNMpeaucnosue

1 NOAIOTOBJIEH OTKpbITbIM akUMOHEPHbIM 06wecTBOM «HIMO CteknonnacTtuk» COBMECTHO C
O6beguHeHneM opugnydecknx nuy «Cokw3 nNpou3BOAMTENEN KOMMO3WUTOB» HA OCHOBE ayTEHTUYHOrO
nepesoa Ha PYCCKUI A3bIK YKA3aHHOIO B NYHKTE 4 cTaHAapTa, KOTOPbIA BbiNONHeH TK 497

2 BHECEH TexHuyeckum komuTeTOoM Mo craHaaptusaumm TK 497 «KoMno3uTbl, KOHCTPYKUMKU WU
U34ENUSa U3 HUXY

3 YTBEPXOEH W BBEOEH B OEWCTBWE lMpukasom deaepanbHOro areHTCTBa MO TEXHUHECKOMY
perynmpoBaHuio U MeTponorum ot 26 Hoabpsa 2015 r. Ne 1997-ct

4 Hacrodawmin cTtaHgapT 4Bnaetca MoAUUUUMPOBAHHBLIM NO OTHOWeEHU K craHgapty ACTM
[6416/D6416M—01(2012) «CtaHaapTHbIn METOA ONpPeAEeneHus ABYMEPHbIX XapakTEepUCTUK nNpu uarnbe
«COHABWY»-KOHCTPYKUMM NOA4 BO3AEWCTBUEM pacnpegeneHHon Harpyskm» (ASTM D6416/D6416M—
01(2012) «Standard Test Method for Two-Dimensional Flexural Properties of Simply Supported Sandwich
Composite Plates Subjected to a Distributed Load») nyTem uW3MeHeHMA coaepxaHWUs OTAENbHbIX
CTPYKTYPHBIX 9NIEMEHTOB, KOTOPbIE BbIAENEHbI BEPTUKASIBHOW FIMHWUEN, PaCMONOXKEHHON HAa MOMAX 3TOro
TekcTa. OpUrMHarnbHbIN TEKCT 3TUX CTPYKTYPHLIX 3f1IEMEHTOB NpuMeHeHHoro ctaHgapta ACTM npuBeaeH B
AOMONHUTENBHOM npunoxxeHun JA. OTAenbHble CTPYKTYPHbIE 3MEMEHTbl U3BMEHEHBI B LENax cobniogeHus
HOPM PYCCKOIO S13blka M NPUHATON TEPMUHONOIMU, a TaKXKe B COOTBETCTBUU C TpebosaHuamm FOCT P 1.5.

B Hacroswmi ctaHgapT He BKIOYeHbl pasgensl 5, 6, 9, 12 n 15, nogpasgen 3.3 NPUMEHEHHOro
cradHgapta ACTM, koTopble HeLenecoobpasHo NPUMEHSTbL B POCCUINCKON HALMOHANbHON CTaHAapTM3auumn B
CBSA3M C TEM, YTO OHM UMEIOT NOACHAIOLMIA MU CNPABOYHBIN XapakTep.

YKkasaHHble pasgenbl, UCKMOYEHHbIE U3 OCHOBHOW 4aCTM HACTOALWEro craHgapra, NpuBeAeHbl B
OONONHUTENLHOM NpunoxeHun Ob.

CpaBHeHME CTPYKTYpPbl HaCTOAWEro craHgapTta cO CTPYKTYpPOW ykasaHHoro cradgapta ACTM
npueeaeHo B AOMNONHUTENLHOM npunoxeHun 1B

5 BBE[EH BMNEPBbIE

lMpasuna npumeHeHUs Hacmoswea20 cmaHdéapma ycmaHosneHsbl 6 TOCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 uUsMeHeHUaxX K HacmosauwemMy cmaHO0apmy nybrnukyemcs 6 exxe200HOM (10 COCMOSHUIO Ha
1 saHeapsa mekyuweao eoda) UHOpMaUUOHHOM yKalamene «HauyuoHanbHele cmaHdapmbl», a
ohuyuanbHbllli mekem U3MeHeHUl U MornpasoKk — 8 EXEeMECAYHOM  UHOPMaUUOHHOM yKalamerne
«HayuoHaneHble cmaHOapmely. B criydae nepecmompa (3aMeHbl) unu ommeHsl Hacmosuieao cmaHdapma
coomeemecmsyruiee ysedomreHue 6ydem onybnukosaHo 6 OnuxalilueM 6bINycKe eXemMecsa4Ho20
UHpOPpMaUUOHHO20 ykaldamensa «HauuoHansHble cmaHOapmel». Coomeemcmeyiowas UHpopmMayus,
ysedomrieHuUe U meKcmbl pasmelaromes makxe e uHhopmMmauuoHHoOU cucmeme obuiez0o nob3o8aHuss — Ha
ochuyuansHom cailime @edepanbHO20 azeHmMemea o MexHUYEeCKOMY pezynupogaHuto U memporsioauu 6
cemu VluHmepHem (www.gost.ru)

© CraHgaptuHdopm, 2016

HacTosilmii cTaHaapT He MOXET ObiTb MOMHOCTLIO MMW YaCTMYHO BOCMPOM3BEIEH, TUPAXKMPOBAH U
pacnpocTpaHeH B KayecTBe OMULMANLHOIO u3aaHus Ges paspelieHus deneparnbHOro areHTcTtea Mo
TEXHUYECKOMY PErynupoBaHnio 1 METPOMNOTUM
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HAUMWOHANBbHBLIN CTAHOAPT POCCUNCKON GEOAEPALUMN

KOMNO3UTbl NONMMEPHbIE

OnpeaeneHne OByMepPHbIX MEXaHUYECKUX XapaKTePUCTUK NPU U3rnée «CIHABUY»-KOHCTPYKLUMN
npu BO3AEUCTBUU PABHOMEPHOM HArpy3Ku

Polymer composites.
Determination of two-dimensional mechanical characteristics of bending sandwich constructions subjected to a
distributed load

Hata BBegeHna — 2017—01—01
1 Obnactb NnpMMeHeHus

Hacroawmin crangapT pacnpocTpaHseTCd Ha MNOMMMEPHbLIE KOMMO3UTbI U YCTaHaBMMBAET METoq
OMNpeaeneHnss ABYMEPHbIX MEXaHUYECKUX XapakTepUCTUK Mpu  u3rnbe «COHABUY»-KOHCTPYKUMA MApK
BO34EMCTBUU pacnpeaeneHHOn HarpysKku.

2 HopmaTtuBHbI€ CCbINKU

B HacTofweM cTaHaapTe UCMNOMNb30BaHbl HOPMAaTUBHbIE CCLISIKM HA CreayowmMe CTaHaapThbl:

FOCT 56783—2015 KomnosuTbl nonumepHole. OnpeaeneHue MexXaHWYeCKUX XapaKkTepucTuk npu
CKaTuU martepuana BHYTPEHHENO CMOS «C3HABUY»-KOHCTPYKUUM MEPNEHAUKYNSPHO K MIOCKOCTM obpasua
(ASTM C365/C3656M—11a CmaHOapmHbili Memod onpedeneHus ceolicme npu cxXamuu napannensHo
MII0CKOCMU «CIHO8UY»-KOHCMPYKUUU)

FOCT 6507—90 MukpomeTpbl. TeXHUYECKHUE YCOBUS

FOCT 6616—94 lNpeobpasosarenu TepmoanekTpuyeckue. ObLme TEXHUYECKME YCNoBuUs

FOCT 32794—2014 Komno3uTtel nonuMepHsie. TepMuHbl U onpeaeneHns

FOCT P 51254—99 (MCO 6789-92) WMHCTPYMEHT MOHTaXHbIW ANA HOPMUPOBAHHOW 3aTSXKK
pe3b00oBbIX coegnHEeHU. Knioun MOMeHTHbIe. OBLmMe TEXHUYECKME YCNOBUS

FOCT P 53228—2008 Becbl HeaBTOMatuyeckoro gencreuga. Yactb 1. MeTponornyeckne wu
TexHudeckme TpeboBaHud. Mcnbiranus

MpwumeuaHue — MNpu NoNL30BaHUM HACTOSALWMM CTaHAapToM LenecoobpasHo MpoBepuTh AelcTBue
CCHINOYHBIX CTaHAapTOB B H(OPMaLMOHHOI cucTeMe obLLero nons3o0BaHust — Ha oduumansHoM caiite degepanbHoro
areHTCcTBa Mo TEXHUYECKOMY PEryriMpoBaHWio U METPOIOrMK B ceTU IHTEpHET UMK Mo eXerogHoMy MH(OPMaLWMOHHOMY
yKkasaTento «HaluoHarnbHele cTaHAapTbl», KOTOpbLIA onyGrMKoBaH MO COCTOSHWIO Ha 1 sHBaps Tekyllero roga, W no
BbINYCKaM eXeMeCsA4YHOro MHOPMaLMOHHOro ykasaTens «HauuoHanbHble cTaHaapThl» 3a Tekyluid rog. Ecnu 3ameHeH
CCHINTOMHBIN CTaHAapT, Ha KOTOpLI faHa HejaTWpOBaHHasi CChifika, TO PEKOMEHLYeTCs WCMONb30BaTh AENCTBYIOLLYIO
BEPCUI0 3TOrO CTaHfapTa C Y4eTOM BCEX BHECEHHbIX B AaHHY Bepcul U3MeHeHWid. Ecnn 3ameHeH CChINouYHbIA
CTaH4apT, Ha KOTOpbIA AaHa AaTWpoBaHHasi CChiNka, TO PeKOMEHAYETCS WCMONb3oBaTbh BEPCUID STOFO CTaHjapTa C
yKasaHHbIM BhILLE FOAOM YTBepXAEeHWs (MpUHATUSA). Ecnn nocne yTBepXAeHWs HacTosILLero ctaHjapTa B CChITOYHbIN
CTaH[apT, Ha KOTOpbIA faHa AaTupoBaHHas CChlfika, BHECEHO M3MEHeHMWe, 3aTparvBaioLlee MONIOKEHWUE, Ha KOTopoe
JaHa cchbifika, TO 3TO TMONIOKEHWE PEeKOMeHAyeTcs MpuMeHATb Ge3 ydeTa AaHHOTO U3MeHeHWs. Ecru cchbinouHblii
CTaHAapT OTMeHeH Ge3 3aMeHbl, TO MOMOXEHWE, B KOTOPOM [laHa CChifika Ha Hero, PeKOMeHAyeTCs MPUMEHSTL B YacTy,
He 3aTparvBatoLLeil 3Ty CChIMKY.

3 TepMmuHbI U onpeaeneHust

B HacTodwem ctaHgapTe npuMmeHeHbl TepmMuHbl no FTOCT 32794,

4 CywHOCTb MeTOAa

CyLHOCTb MeTOAAa 3aKIMIOYaeTCsa B TOM, UTO CBOBOAHO OnNMpaemblii MO KOHTYpy obpasel Harpyxatot
pacnpeaeneHHOW Harpy3kon, CO31aBaeMOW 3MacTUYHbIM OannoHOM 3anofHEHHbIM BOAOW, U M3MEPSIOT

u3rub n pactsbxeHue. Mo pesynbTatam UCMbLITAHUA ONPEAEnsitoT XKECTKOCTb Npu nM3rnbe n XeCTKOCTb Npu
CABWIeE.

MU3paHue ocpmuymanbHoe
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5 O6opypnoBaHue

5.1 MWcnbiTaHua nNpoOBOAAT HA YHUMBEPCANbHOW WUCMbITATENLHOW MaluuHe, obecneyvnBaloLLen
HarpykeHue obpasua ¢ 3a4aHHON NOCTOAHHON CKOPOCTBLIO NMEPEMELLIEHUS] aKTUBHOTO 3axBaTa U U3MEepeHue
Harpysku ¢ NOrpeLlHocCTbio He 6Gonee 1 %.

5.2 Mpucnocobnexnune AN UCNbITAHUA, KOHCTPYKLMSA KOTOPOro npuBedeHa Ha puc. 1, COCTOUT U3:

- BEPXHEW YacCTu, NPeACTaBNALEN XKECTKYIO paMy, COEAUHEHHYIO C YETLIPbMSA 0NOpaM;

- HW>KHEW YacTu, NpeacTaBnAIoLLEN XXECTKYIO paMmy.

5.2.1 AmameTp ONOPHbIX NOALUMMHUKOB AOMKeH 6bITb (12,7 £ 1,0) MM. BMECTO OMOPHbIX NOALUMMTHUKOB
JOMyCKaeTCs MCNoNb30BaTb CTEMKHU, PAANYC 3aKPYINEHUA KOTOPbIX 40IDKeH ObiTh (6,35 £ 1,00) MMm.

Paboune MOBEPXHOCTU OMOPHLIX MOALUMIHUKOB AOIMKHbI ObITb rmagkumu, 0e3 TpewuH M cnejos
KOPPO3UK 1 NexaTb B O4HOW NIIOCKOCTHU.

5.2.2 bontamu KpenneHWa perynupyroT pacCTosHMe Mexdy BEepXHEW U HUXKHEW 4acTaMM
nNpMcnocobneHms AnA UCMbITaHUA, TakuM 06pasoM, UToObl 0Opasel Obin cBOBGOAHO ONUPAEMbBIM.

5.2.3 TpucnocobneHne ana MCMNbITAHUS AOMKHO obecneyumBatb YCNOBUE CBOOGOAHOrO OMUpPaHUs
obpasua npu ucnbiTaHuu. NpumMepsbl NPUCNOCOBNEHUA ANA UCMbITAHWMIA NPUBEAEHbI HA PUCYHKax A.1 n A.2
(npunoxeHue A).

a — paccToAHMe MeXdy ONOopPHbIMW NOALUMNHUKAaMK; 17— 6onThl KpenneHua, coeunHAowe BEPXHO N HAXHIOK YacTu
I'IpI/ICI'IOCOGJ'IeHI/IFl ONnA ucnbltaHus; 2 — BepxHAA YacTb I'IpI/ICI'IOCOGJ'IeHI/IFl OnA ucnbltaHuA; 3 — gaTumk nepemMeLleHnA, 4,5— OMNOpPHbIE
NOALNMHUKK; 6 — HWXHAA YacTb I'IpI/ICI'IOCOGJ'IeHI/IH AnAa ucnblTaHnA

PucyHok 1 — Mpucnocobnexune Ans ucnbitaHus

5.3 3nacTuyHbI BanmnoH, M3rOTOBIMEHHbIA U3 TEPMETUYMHOTO MaTepuana, HanpuMmep NPOpPe3MHEHHOW
TKaHW, 3anoOSIHEHHbLIA XWUAKOCTbIO (BOAOW UMW APYrOW HECKUMAEMOMW >KUAKOCTLIO) U BblOePXKUBaIOLLUA
BHYTPEHHEE AaBIEHUE XUAKOCTU, BO3HUKAIOLLEE NPU NPOBEAEHUMN UCTILITAHUIA.

Pasmepbl anactuyHoOro 6annoHa BbIOMPAKOT B 3aBUCUMOCTU OT BHYTPEHHUX PA3MEPOB HMKHEN 4acCTu
NpMCcnocobneHms AN UCMbITAHMA Tak, YTOObI BO BPEMS UCNLITAHUIA 3NACTUYHbIN DannoH He conpukacancs ¢
HWKHEN YacTblo NPUCNOCOBNEHMa ANSA MCNbITAHWW, NPUM 9TOM MATHO KOHTAKTa anactuyHoro 6annoHa ¢
00pa3uoM A0MKHO MONMHOCTLIO NOBTOPATL KOHTYP 06pasua.

54 [OnA wu3MepeHWs [aBneHUMs BHYTPM 3NaCTUYHOrO 0annoHa WCMOMb3yKT MAHOMETPbl C
NOrpeLLHOCTLIO He Bonee 1 % OT M3MepPSAeMOi BENUYUHDI.

5.5 [Ons u3amepeHusa ynpyron paedopmauumn (nporunda) obpasua wucnonb3yT npeobpasosatenu
NUHEWHOrO NepemeLLlEHUs C NOTPELUHOCTbLIO He Bonee 1 % OT U3MepsiEMON BENUYUHDI.

5.6 Ona perucrtpaumm gedopmaunii (pacTskKeHMs BEpxXHEW rpaHu obpasua) UCMOomnb3ylT Npudopsl,
obecneunBarome uaMepeHume agedopMaumii ¢ MOrPeLlHOCTb0 He Bonee 1 % NpPeaenbHOro 3HaYeHus
N3MEPAEMON BESTUYUHDI.

MoryT ObITb MCMOMb30BaHbLI TEH30MpPeobpasoBaTenyu CONPOTUBIEHUSA, MapaMETPbl KOTOPbLIX OOJDKHbI
OoTBeYaTb creaywuwmMm TpeboBaHMsIM: HOMUHanNbHaAA 6asza — 3 MM, HanpskeHne — 1B wunmm 2 B,
conpoTuBneHne — He meHee 350 Om.

2
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MpumeyvaHus — Nog BepxHell rpaHbio obpasLia B HACTOSALWEM CTaHgapTe NOHUMaoT BOKOBYHO NMOBEPXHOCTb

obpasla, obpa3oBaHHyl0 MaTepuanioM BHelUHero crosi obpasla, Ha KOTOPYH BO3[4EWCTBYeT Harpyska, Moj HWXHeR

rpaHbo — 60KoBYIO NoBepXHOCTb 0bpasLa, obpasoBaHHYO MaTepuanoM BHellHero cros obpasla, MPOTUBONOSOXHY!HO
HarpyxaeMoii.

5.7 Kntoy MomeHTHbIn no FTOCT P 51254,

5.8 MukpomeTp no FOCT 6507, obecneumBaloLnii U3MEPEHME C TOYHOCTbIO £ 0,025 Mm.

5.9 Becbl no TOCT P 53228 ¢ nOrpelwHoCTbio naMepeHun He 6onee 0,1 .

5.10 MNMpeobpasosatenu TepMmoanekTpuyeckue knacca 1 no FOCT 6616.

511 [Ona npeaoTBpalleHUsl paspylLUeHUs BEpXHeW rpaHu obpasua UCnonb3ylT MeTannMyeckue
NMacTUHbI TONWMHOK 1,6 MM, AnuHon 1/3w, rae w — AnuHa unu wupuHa obpasua. LUnpuHa metannmueckux
NNacTUH 3aBUCUT OT PACCTOSAHUA MEXAY ONOPHBLIMU NOALUMNHUKAMU (CM. PUCYHOK 2).

MeTannu4yeckue nnacTuHbl pacnonaratT Ha obpasue, Kak NoKa3aHo Ha puc. 2.

0048 —pf ft— - D

BepHss noBepXxHOCTb
obpasua

0,977 a

4
k4

< 1.017a >

a — paccTosiHUe Mexay OMopHbLIMU MOALWMMHUKAMK; 7 — MeTarnnuuecke NnacTuHbl; 2 — rpaHu o6pasLoB, NoABEPKeHHbIe
paspyLUeHuto

PucyHok 2
6 MNogroroBKa K NpoBeAEeHUIO UCMbITaAHUA

6.1 MogrotoBka oopasLoB

6.1.1 [Ona onpeaeneHnms ABYMEPHbIX MEXAHWYECKUX XapaKTEPUCTUK nNpu U3rmbe «COHABUYU»-
KOHCTPYKUMWA MCMNOMb3yOT OAUH 0Bpasey, €Cnv UHOE HE YCTAHOBIIEHO B HOPMATMBHOM AOKYMEHTE WM
TEXHUYECKON JOKYMEHTALUM,

6.1.2 O6pasubl M3roTOBMSIOT MEXaHUYECKON 06paboTKOM U3 roTOBLIX U3Aenuin unu nonydabpukatos
UINKU NyTEM CKIEMBAHUA UCXOAHLIX MaTepuanos, 00pasyowmMx MaTepuarnbsl BHYTPEHHETO U BHELUHETO CIOEB
«CIHOBUY»-KOHCTPYKLMN.

YcnoBus M METoh U3roToBreHuss obpasyoB, mexaHudeckasa obpaboTka, MECTO M HaMNpaBiEHUE UX
BbIPE3KU YKa3bIBAIOT B HOPMATUBHOM AOKYMEHTE UMM TEXHUYECKOW AOKYMEHTALUMU HA UCTILITYEMOE U3JENNE.

6.1.3 Ecnu maTepuan BHyTpeHHero cnosi obpasya MMeeT MoAynb YyNpPyroctu npu cxatuum He Gonee
300 MMa no FOCT 56783, no KOHTypy obpasua Mexagy BEPXHEW W HUXHEN TpPaHbl0 yCTAHABMNUBALOT
nepeBsHHble OpyckM ¢ MOAynem ynpyroctu npu cxatum He meHee 2240 MlMa. TonwmHa AepeBSHHbIX
OpyCKOB A0MKHA ObITb paBHA TOMNUWWHE BHYTPEHHEro cnos ob6pasua, wupuHa — 0,016a, roe a —
paccTosiHue Mexay ONOPHbIMU MOALUMMTHUKAMM,

6.1.4 O6pasubl 4OMKHbI UMETb POBHbIE MOBEPXHOCTU, BE3 CKOMOB, TPELLUMH, PACCNOEHUA U APYrux
AedeKToB, 3aMETHbLIX HEBOOPY>KEHHbIM T11a30M.

Bce noBepxHocTM 00pasuoB  AOMKHbI  ObITb  MNAOCKMMM, B3aUMHO MNEPNEHAUKYNSAPHBIMU - U
napannenbHbIMU.

6.1.5 TonwmHa obpasya AomkHa ObITb paBHA TOMNLUMHE U3AENUSA U NPU STOM AOMMKHO BbINOMHATLCSA
ycnosue
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a
10 < — < 30, 1
h (1

rae  h— cpegHee 3HavyeHue TONMWMHbLI 00pasua, MM.

CpepHee 3HavyeHue TOMWUHBLI obpasya BbIHMUCAAIT N0 MATU 3HAYEHUSM TONLUMHBI, U3BMEPEHHBLIM B
LueHTpe obpasua u nocepeanHe KaXkaow CTOPOHbI obpasua.

6.1.6 AnuHa n wmpuHa obpasya A0mKHbl 6biTh (1,017a £ 0,0025a8) M.

PasHuua mexxagy anuHamu guaroHanen obpasua gomkHa ObiTb He Gonee 0,005a.

6.2 YcnoBust KOHOAUMLMOHUPOBAHUSA, XPAaHEHUS U UCTILITAHUA

6.2.1 Obpasubl KOHAULMOHUPYIOT A0 MOCTOSTHHOM MaccChl (£ 1 %) M UCNLITLIBAIOT MPU Temnepartype
(23+£3)°C u oTHOcuTenbHOW BnaxHoctn (50 +5) %, ecnu WHOE He YCTaHOBMEHO B HOPMAaTWBHOM
JOKYMEHTE UMM TEXHUYECKOW OKYMEHTaUUN Ha usgenve.

6.2.2 Obpa3subl XpaHAT NpPU TeX >Xe YCMOBUSIX OKPYXKalowen cpeabl, Npu KOTOPbIX MPOBOAUIIOCH
KOHAMLMOHUPOBAHHKE.

6.3 NMepea ucnbiTaHUeM U3MEPSAIOT TONWMHY 00pasua, kak B 6.1.5, aonuHy M wupuHy obpasua — B
Tpex MecTax: Mo Kpasm u B cepeguHe. CpedHee 3HA4YeHue TONWMHLbI, ANWHbI U WMPKUHLL 0bpasua
3anuUCLIBAKOT B MPOTOKOS UCMLITAHUA.

6.4 MapkupytoT obpasubl KPaCKOW, MATKUM KapaHAallOM UIM NepMaHeHTbiM Mapkepom. MapkupoBka
[OImKHa obecneunBaTh MAEHTUUKALMIO BEPXHEN U HWXKHENW rpaHen obpasua.

MpumedaHune — lMof HUKHEN rpaHbio obpaslia B HACTOSILLEM CTaHAapTe NOHUMatoT GOKOBYH MOBEPXHOCTh
o6paslja, oGpa3oBaHHyl0 MaTepuariom BHeLUHEero crosi obpasla, Ha KoTopyl BO3AEACTBYeT Harpyska, nepejaBaemMas
OT anacTuuHoro GannoHa, noj BepxHel rpaHblo — GOKOBYH MOBEPXHOCTb oOpasua, oGpas3oBaHHyto MaTepuariom
BHeLUHero crosi o6pasiia, NPOTUBOMONOXHYH Harpyxaemoii.

7 NpoBeaeHne UcnbITaHUA

7.1 Tepea wCnbiITaHMEM Ha WUCNbLITATENbHOW MAaLUMHE YCTaHABMMBAKOT MpucnocobneHne Aans
UCnbITaHUS.

7.2 K HenogBU>XXHOW BEPXHEN TpaBepce UCNbITATENbHON MaLUMHBLI KPENAT AaT4YMK HArpy3ku, K KOTOPOMY
KPENAT BEPXHIO YacTb NPUCNOCOONEHUS ANS UCTILITAHKSA, KaK MOKa3aHo Ha puc. 3.

7.3 K BepxHem 4actu npucrnocobneHust And WUCMbITAHUA Kpenat npeobpa3oBaTtenb NMHENHOro
nepeMeLeHna TakuM 0Dpas3om, 4TOObl M3MEPUTENbHLIM HAKOHEYHMK npeobpasoBatens NMHERHOro
nepemeweHus 6bin pasMeLleH TOYHO Mo LeHTpy obpasua.

7.4 Ha noaBwxHOW TpaBepce WCNbLITATESNIbHONW MalUMHbLI YCTaHaBAWBAKOT OMOPHYIO NAUTY nNo4
anacTu4HbIn 6annoH. Pasmepbl ONOPHON NNUTbI AOMMXKHbI 6biTb B0onblLUe 3nacTuyHoro 6annoHa He MeHee
Yem B NosiTopa pasa.

7.5 Ha onopHOW nNnuTe pasmellaloT SNacTUYHbIA BannoH Takum obpa3om, 4YToObl Kpas anacTUYHOro
BannoHa ObInKu napannentHbl KpasiM BEPXHEN YacTu NpMcnocobneHnsa ansa uCnbiTaHus.

7.6 Ceepxy Ha anacTu4dHbln BannoH yknagbiBaloT haHepy TONMWMHOW HE MeHee 21 MM U ANUHOR U
LUMPUHOW JOCTATOYHON ANA NOAAEPKKM HUKHER 4acTu NpucnocobneHns ana ncnbiTaHus.

7.7 YCTAHABMMBAIOT HKHIOK YacTb NPUCNOCOONEeHnst ANst MCMbITaHUS Ha ddaHepy.

7.8 B HWXHIOWO 4acTb NpucnocobneHnsa anga ucnbiTaHUi nomewarT obpasel. BoipaBHuBaoT obpaseu
OTHOCUTENbHO KPAEB HMKHEN YacTu NPUCnocobneHns Ana UCMbITaHUNR.

7.9 PasmewaloT Ha obpasue meTannuueckMe NMnacTUHbl, Kak MOKA3aHO HA PUCYHKE 2, a Takke
npubopbl ANa peructpauumn gedopmauun (pacTsKeHa BEPXHEN rpaHu obpasua).

7.10 Mo ueHTpy obGpasua pasMELLAOT AEPEBAHHYI0O UMK NIACTMKOBYIO NMACTUHY TOMWWHOW 3 MM,
ONVMHOW WM WKUpUHOW 32 MM, KOTOpasa cnyxutT nnatdopMon AN  M3MEPUTENbHOrO HaKOHEYHUKa
npeobpasoBaTens MMHENHOTO0 NepeMeLLEeHNS.
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B

1 — AaT4UK Harpy3ku, 2 — 6onThl KpenneHua, coednHAoWWe BEPXHIOK U HUXHIOK YacTn I'IpMCI'IOCO6J'IeHV|F| anAa
UCNblTaHUA, 3— BepXHAA YacTb I'IpMCI'IOCO6J'IeHV|F| AnAa UcnblTaHuA, 4— AaTHUK nepeMelleHns, 5— OonopHele
NOALLMMHUKKN, 6 — obpa3seLl; 7 — HWXHSASA YacTb NpucrnocobrneHnst Ans UcnelTaHus, 8 — anacTu4HbIi 6annoH;

9— onopHasdA nnuTa nog 3NacTUYHbLINA 6aJ'IJ'IOH; 10 — noaBWXxXHasA TpaBepca ucnblTaTenbsHON MaLUUHBbI,
11 — MaHoMeTp
PucyHok 3 — CxeMa ucnblTaHus

7.11 OBHYNAT AaTUYUK HATPY3KK.

7.12 TpuBoaAT B AENCTBUE NOABWKHYIO TpaBepCy A0 CONMKEHWUs] BEPXHENW U HWXKHEW udacTen
NpMcnocobneHms AN UCMbITAHUA HA PACCTOAHUE 5 — 6 MM.

7.13 3ataruBaloT OONTbI KPEMNEHUs Takum obpa3om, 4Tobbl MEXAY BEPXHEW UM HWKHEN 4YacTAMU
npucnocobneHus ocranca 3asop.

7.14 TpoBepsaIOT pasmeLleHne MeTanMMUYeckmx nNacTuH.

7.15 OnyckaloT NOABUXKHYIO TPaBepCy.

7.16 Youpatot thaHepy (cMm. 7.6).

7.17 Moakno4aoT K 3r1acTUYHOMY BannoHy MaHOMETP.

7.18 lpuBoaAT B AENCTBME NOABWXKHYIO TPaBeEpCy M NPUKNaabIBAOT K obpasuy Harpysky 22 H.
LIeHTpuUpytoT 3nacTu4HbIN 0annoH OTHOCMTENBHO KpaeB NpucnocobneHns Ans UCMbITaHuS.

7.19 3aTtaruBaioT DONTHI NPU KPYTALLEM MOMEHTE, ONpedeneHHOM B COOTBETCTBUM € 7.19.1 — 7.19.7.

7.19.1 3aTtAruBaloT BONTLI NpU KPyTALWEM MOMEHTe 1,8 H-m.

7.19.2 MpuBoaAaT B AEWCTBME NOABWXHYIO TPABEPCY M MPUKNAAbIBAIOT Kk oOpasuy Harpysky 44 H.
OOHynAIT MaHOMETP M Npeobpa3oBaTernb NUMHENHOTO NEPEMELLEHUS.

7.19.3 3anucebIBalOT KPYTALLMA MOMEHT.

7.19.4 Harpyxaiot obpaseL, co CKOpoCTblo 1 MM/MUH A0 3HAYEHUS, PABHOTO O,Id% rae d = 1 mm.

3anuceiBaloT 3HAYEeHME AaBneHusd B 3NacTudHOM Bannode, nporn® naHenu u gedopmaumio obpasuya ¢
4acTOTON HE MEHEE TPeX U3MEPEHUI B cekyHay. CTpoAT rpaduk 3aBUCMMOCTU AaBneHna ot gedopMmauuu.

7.19.5 YBenuumBatoT KpyTALWMIA MOMEHT Ha 1,8 H-m.

7.19.6 TlosTOopsAloT onepauun no 7.19.2 — 7.19.4. CpaBHMBAIOT Yribl HAaKMOHA MOCTPOEHHbIX
rpadukoB.

7.19.7 Ecnu pasHuua mexay yrnamu HaknoHa rpaduka 6onee 1 %, CHMUMAIOT Harpy3ky ¢ obpasua,
NOBTOPAOT onepauyuu no 7.19.5 — 7.19.6.

7.19.8 Ecnu pasHuua mexay yrrnamu HaknoHa rpaduka meHee 1 %, 3anucCbIBalOT KPYTALWMNA MOMEHT U
MCNONb3yIOT €ro B AANbHENLUMX UCNBLITAHUAX, CHUMAIKOT Harpysky ¢ obpasua.

7.20 Mpu ycTaHOBNEHWM 3aBUCUMOCTM npormba OT AaBNEHUA/HArpy3ku MNOBTOPSIOT onepauuu no
7.19.2 — 7.19.4. YMeHbLUAIOT HArpy3ky Ha obpaseu Ao 44 H u 3anucbiBaloT NokasaHusi npeobpasoBaTens
NIMHENHOTO NepeMeLleHUs (3HAYEeHUe OCTaTOYHOW aedopMauun), a TakKe BPEMS U3MEPEHUS OCTaTO4YHOW
aedopmauuu.

7.21 CHMMAIOT Harpy3ky ¢ obpasua u noBToOpAT onepauuu no 7.20 OT ceMu A0 AeCATH pas.

7.22 Tlpu onpegeneHun npo4vyHOCTM obpasua npuBOAAT B AEWCTBME NOABWKHYIO TpaBepcy W
npuknaabiBaloT K o6pasuy Harpysky 44 H, o6HynsioT maHomeTp M npeobpasoBatenb JMHENHOrO
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nepemMeLeHus U 3anucbiBalOT KPYTALWMIA MOMEHT. Harpyxator obpasel C TakoW CKOpPOCTbIO, 4TOObI
paspyweHue obpasua npoucxoauno B uHtepsane ot 10 ao 20 MuH, 3anucbiBas 3Ha4YeHWe OaBNEHUs B
anactuyHom 6GannoHe, nporn6 naHenu u gecopMmaumio obpasua ¢ 4acTOTOM HE MEHee 3 U3MepeHus B
CeKyHay.

Mocne paspylweHnss yMeHbLIAT Harpy3ky Ha obpaseuy Ao 44 H M 3anucbiBalOT MOKa3aHUs
npeobpasoBarenss NUHEWHOTrO nNepemelleHus (3HadeHue OCTaTtouHOM aedopmauun), a TaKkke Bpems
N3MepeHns oCcTaTouHON agedopmarmu.

7.23 Ecnu paspyweHue o6pasuoB MPOMCXOAUT HA PaCCTOSHUM OT OMOPHbIX NOALUMMHUKOB, HE
npeBbILLAOWEM TONMWUHY obpasua, wunM paspyweHue npousowno Bcneacteue gedhekta obpasua,
pesynbTaTtbl HE YYUTBLIBAIOT U NPOBOAAT NOBTOPHLIE UCMLITAHUA HA HOBOM ODpasue.

PesynbTarbl UCNBLITAHUS YYMTLIBAIOT, €CNIM XapakTep paspyLleHnsa obpasua cOOTBETCTBYET OAHOMY U3
cneayLwmx:

- COBUT MaTepuana BHYTPEHHETO COS «CIHABUY»-KOHCTPYKLWN;

- OTCnavMBaHWe BEPXHEW WMM HWKHER rpaHM OT MaTepuana BHYTPEHHEro Cnosf «COHABUY»-
KOHCTPYKLWMK;

- pas’pyLleHUe NpUu PacTSKEHUN BEPXHEN IPaHu.

8 ObpaboTka pe3ynbLTaroB

8.1 IlpuMeHeHne cBOGOAHO OMNEPTON rpaHuLbl NO3BOMNSIET UCNONbL30BATL NpU 06paboTke pe3ynbTaToB
MCMbITaHWSA peLleHne ypaBHeHUs HaBbe (ABOMHON pag dypbe).
8.2 XXectkoctb npu casure S, H/mmM, BLIMUCAAIOT No hopmyne

)
° B

roe  C1 — KOHCTaHTa U3 peLueHus ypaBHeHua Hasbe, H-MMm?;
C2 — KOHCTaHTbI U3 peLleHns ypaBHeHus Hasbe, H;
We — 3Ha4YeHue npornbda naHenum, Mu;
B — »eCTKOCTb npu usrnbe, H-mm.

8.3 XKecrtkoctb npu n3rnbe B, H-mMM, BbIMUCTIAIOT N0 hopMyne

_ C,(c+2f)
- 2(8X +8y)e ’ @)

roe C — TONLUMHA BHYTPEHHETO CrOS «COHABUY»-KOHCTPYKLIMU, MM;
f — TONLMHA BHELLHEro CNosl «C3HABUY»-KOHCTPYKLUW, MM;
g€, — OTHOCUTENbLHOE YANUHEHUE, U3MEPEHHOE BAOJb ANMHLI 06pa3ua;

&, — OTHOCUTESIbHOE YASIMHEHNE, U3MEPEHHOE BAOTb LUMPUHBLI 0Gpasua.

8.4 KoHCTaHTy 13 peLueHust ypaBHeHuss Haebe C1, H-MM?, BLIYMCNAIOT No hopmyne

mmd nno
N n COS(—=)cos(——)
C - 16P a' Z Z a — za sin mnx, sin nnyd’ (4)
Tsntlas  mn(m+n7) a a

raoe  Pm— paBneHue BHyTpl/I anacTuyHoro 6annona, Mra;
a — paccTosHME MeXQy OMOPHLIMMW NOALLUMITHUKAMM, MM;
N — KONM4YeCTBO BKJIIOYEHHbIX YNIEHOB PAAa;
@ — KO(ppUUneHT, Mm.
KoHcTaHTy u3 pelueHusa ypasHeHusa Haebe C2, H, BbIMMCNAOT N0 popmyne

mmno nno
N n COS(—Y)cos(——)
c, =105 I R RC VLS (5)
m=13,5n=13,5 mn(m* +n-) a a

KoadhdhmuymneHT @, MM, BLIMUCAAIOT N0 hopmyne
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o=>(a-JAg), ©)

roe A+ — atdekTnBHas nnowjagb 06nactT AeiCTBUS Harpy3ku, MM2.

€

ObpekTHBHYIO NNoLLaaAb 06nacTu AeiCTBUS HAarpy3kn A ;. BbIMUCASIOT NO dopmyne

A =5 )

roe  Fm — obuwas Harpy3ka Ha obpaseu, H.
8.5 Ins oBecneyveHnss cxoaumocTu paga sHadeHne N gomkHo 6biTb He Bonee 20.
CX0AUMOCTb YKa3bIBaloT, ECMN BbINOMNHSETCHA YCNOBUE
S, —S
N N-1 <g , (8)
SN

rae Sn — cymma paga ¢ N uneHamu;
€ — npeaBapuTensLHO onpeaeneHHas pasHocTh (kak npasuno, €=0,01).
8.6 [na opTOTPONHLIX OOMNMLOBOYHLIX MIACTUH HEODXOAMMO BLIYUCIIUTL TPU 3HAYEHUSA XKECTKOCTU MPU
nsrnbe, a Ana OPTOTPOMNHOro
BHYTPEHHErO0 Cnoss — pABa 3HayeHus. Takum obpa3om, MOnydalT MATb YPaBHEHWW ANA NATU
HEW3BECTHbIX 3HAYEHUN KECTKOCTH.

9 lNpoTokon ucnbiTaHusi

PesynbTaTtbl NpoBeAeHUA UCNbITAHUI OPOPMIIAIOT B BUAE NPOTOKONA, KOTOPLIN AOIMKEH coaepXaThb:

- CCbIJIKY Ha HaCTOALWMI CTaHAapT;

- ONUCaHWE «COHABMYR-KOHCTPYKLUMMW, BKMOYasa: Tun, 0O03HA4YeHWE, MPUCBOEHHOE W3rOTOBUTENEM,
HOMEp napTuu;

- OMMCaHNE BHELUHETO CNOS;

- OMUCaHUE BHYTPEHHETO CIOS «CAHABMY»-KOHCTPYKLMK, BKINIOYAA: ATy Hadana u3roToBMneHus, garty
OKOHYaHMA  W3rOTOBJIEHMS, XApPakTEPUCTUKY NpoLecca MW3rOTOBMEHMHA, OMUCAHWE  UCMOMb3YEMOro
000pyA0BaHUS;

- MHOPMAaLMIO O MOATOTOBKE U MapkmpoBke obOpasua;

- reOMeTpUYECKMe napameTpsl 06pasya;

- maccy obpasua;

- cBegeHus 06 ucnonb3yemom obopyaoBaHumn ANst UCNbITAHWIA;

- YCIOBUS KOHAULUOHMPOBAHUS U UCTILITAHUS;

- paccTosiHUE MEXAY OMOPHBLIMU MNOALUMMHUKAMU;

- CKOPOCTb NEPEMELLEHMSA aKTUBHOTO 3axBaTa;

- KPYTALLMIA MOMEHT 3aTshKku OONTOB KPEMMEHUS;

- )XECTKOCTb NPW CABUTE;

- XXECTKOCTb npu usrunée;

- rpadouk 3aBUCMMOCTKM AaBneHns ot gedopmauyuiu;

- 3aBUCUMOCTb Npornba oT AaBneHUs/Harpy3sKu;

- PEXXMM 1M MECTO paspyLueHus obpasua;

- AaTty NpoBeAeHUs UCTIbITaHWS.
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MpunoxeHue A
(cnpaBoyHoe)

MpumMepbI npucnocodneHnn AnNA UCNbITaH
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MpunoxeHune JA
(cnpaBouHoe)

OpurMHanbHbINA TEKCT MOAUGMDULMPOBAHHBIX CTPYKTYPHbIX 3/IEMEHTOB

OAA

1 ObnacTb NpMMeHeHus

1.1 JaHHasa meTofuKa UChblTaHUA paccMaTpuBaeT CBOWCTBA Mpu M3rnbe B MAOCKOCTU Y MHOrOCNOMHBLIX NAAcTWH
13 KOMMO3WLMOHHBIX MaTepuanos, NogBepraeMelx pacnpefeneHHol Harpyske. QUTUHN 4NA UCNBITaHWIA B CBOEM COCTaBe
YyYUTbLIBAET pasMelleHne obpasua, npeacTaBnstowero coboil OTHOCUTENBHO KpynHorabapuTHYIO KBagpaTHYO NaHensb,
koTopas npegycmaTpuBaeT cBOOOAHOe oOMuWpaHue MO BCeMy MNepUMeTpy, a pacnpefefleHHas Harpyska
npeaycmartpueaeTcsa Npy nomoLly 6annoHa faBrieHus), 3anofiHEHHOro BOAOW. TakoW TUMN HarpyXXeHus oTiMyeH oT Tuna B
npouegype no MeToguke ucnbiTaHuii C393, B KOTOPOA cOCpefoTOYeHHas Harpyska HaBoguTca ANSA TOro, 4Tobbl
nonyYmTb NIMHENHLIA NNockuin n3arnd B obpasyax, uMetoLnx hopmy Ganku.

1.2 JaHHas MeTogMKa UCMBITAHWA NPUMEHSAETCH MO OTHOLLEHUIO K KOMMO3ULWMOHHEIM MaTepuanam MHOrOCNOWHON
CTPYKTYPbI, KOTOpble NOApasyMeBatoT HanMume OTHOCUTENBHO TONCTOrO Cros MaTepuarna 3anofiHUTEeNs, NPUKITEEHHOro K
obeuM rpaHsaM npu MOMOLUM afres3mMBa C TOHKOSIMCTOBbIMM MaTtepuanamu, KOTopble COCTOAT M3 Bofiee MMOTHOrO,
BbICOKOMOZAYIbHOr0 Martepuana, Kak npaBuio, — C MOSIMMEPHONW MaTpuueldl ¢ apMUPOBaHWEM BbICOKOMOZAYIbHBIMU
BOJIOKHaMMW.

1.3 3HaueHun, ykaszaHHble B eauHuuax CW unu xe B Aroiimax u dyHTax, AOMKHBEI paccMaTpuBaTbCcs MO
OTAENbHOCTM KaK CTaHAapTHble. B TekcTe 3HaueHuUs], BblpaXKeHHbIe B aHIITUIACKON cucTeme mep, npusefeHsl B ckobkax.
3HadeHuWs, yKaszaHHble B KaXAOW CUCTEeMe U3MEepeHWid, He ABMAIOTCA TOYHbIMKU SKBUBaneHTaMW Apyr Apyra;, no 3ToW
NPUYMHE KaXAYH CUCTEMY W3MEpPEeHWI UCMOonb3yloT He3aBUCUMO OT Apyrol. [pu obbeduHEeHUM 3HaYeHUA M3 ABYX
cUCTEM MOXET ObiTb HECOOTBETCTBUE CO CTAHLApPTOM.

1.4 HacToAWwuMiA cTaHgapT He npeanofiaraeT OCBELEHUS BCEX MOMOXKEHWI KacaTeslbHO 0e30MacHoCTM, ecrnu
TaKoBble WMEIOTCH, KOTOpble COMPsKEHbl C ero ucrnonb3oBaHWeMm. OpraHu3auus MepornpusaTUA no obecneyeHuto
Hagnexallein 6e3onacHOCTW W TUrMeHbl TPyAa W onpejefieHne MPUMEHUMOCTU HOPMaTUBHbIX OrpaHuyeHuid nepej
MCNOrb30BaHNEM HACTOSILLEro CTaHapTa ABnSeTCcA OTBETCTBEHHOCTLIO MOMb30BaTeNs JaHHOro cTaHgapTa.

MpumeyaHne — Peaakuna pasgena usmMeHeHa AN npueejeHns B cootseTcTBue ¢ TpeboBaHnamm FOCT P 1.5 (nyHkT 3.1)
n rocCT 1.5 (nogpasgen 3.7).

OA.2

2.1 Ctanpaptbl ASTM:

C274 KOHCTPYKUMOHHbBIE MHOrOCMOMHbIE CTPYKTYPLI. TE€PMUHLI;

C365/C365M MeToanka MWCMLITaHUA CBOWCTB Ha oXaTWue B HanpabfeHUW MNeprneHiuKyrnsapHO Ccrosm Yy
3anofiHUTENeil MHOroCMNOMHLIX CTPYKTYP;

C393 MeToguka ucnbiTaHWA CBONCTB Mpu N3rnbe MHOrOCMONHBIX KOHCTPYKLMIA;

D792 CrangapTHaa MeTofuKa oOnpeferieHna MrOoTHOCTU U yAenbHoro Beca (OTHOCUTENbHOW NIOTHOCTH)
NMacTUKOBbLIX Macc No 06beMy BbITECHEHHON XULKOCTH;

D2584 CtanfgapTHas MeTOAMKa onpeferieHns NoTepb NpW NPoKanuBaHuM OTBEPXKAEHHbIX apMUPOBaHHLIX CMOTT;

D2734 CtaHpapTHasa MeToAuKa ucnbiTaHn. CofepxaHue nycToT B apMUpPOBaHHbLIX MNacTukax;

D3171 CtaHpapTHaa MeToAuKa ucnbiTaHnii. CogepXaHue KOMMNOHEHTOB KOMMO3UTHbLIX MaTepuarnos;

D3878 KoMno3nLUMoHHbIe MaTepuarnel. TepMuHbI,

E4 MeToauka noBepKkn yCUrnUiA YCTAaHOBOK ANSA UCMbITaHUNA;

E6 MeToauka MexaHU4eCKUX UCNbITAaHUA. TepMUHBbI;

E251 MeToauka MWCNbITaHUIA 3KCMyaTauMOHHbLIX MNapamMeTpoB PE3UCTUMBHBLIX MNpUOOPOB ANA  U3MeEpeHUA
JedopmMaLn MeTannuyecknx ceasei;

E1237 PykoBOLCTBO K MOHTaXy PE3UCTUBHLIX MpUOOpPOB ANA U3MepeHna fedopManum MeTanIM4eckux cBA3EN;

2.2 lMpunoxeHue K ctaHgapTy ASTM:

OUTUHF NS UCMBITaHWA NNACTUH MHOMOCIONHEBIX KOHCTPYKUMIA U rMApoguHaMudeckunii 6annoH gasneHus, ASTM
D6416/D6416M

MpumeyaHne — Peaakyua pasgena usmMeHeHa AnsA npueejeHns B cooTseTcTBUe ¢ TpebosaHnamm FOCT P 1.5 (nyHKT 3.6)
n rocCT 1.5 (nogpasgen 3.8).

OA.3

3.1 TepmuHonorudeckuii ctaHgapt D3878 onucbiBaeT TEPMUHOMOrMIO, KOTOpas OTHOCUTCA K BOSIOKHaM W UX
KOMMO3MTaM C BBICOKOW MPOYHOCTbIO Ha paspeiB. B TepmuHonormveckoMm craHgapte C274 npuBeAeHbl TEPMUHbI,
KOTOpble OTHOCATCS K KOHCTPYKLUWOHHbIM MHOFOCHOWHBIM CTpyKTypam. TepmuHbl B «[lpaktuke EB» ykasbiBatoT Ha
MOHATUS, OTHOCALLMECHA K MeXaHWYeCKUM MCMbITaHusaM. B crydae pasHoOMTeHWS B NMOHWMaHUM TEPMUHOB Hah BCEMM
NpPoYMMU CTaHAapTamu, onpeaensaroWwMm TEPMUHOMNOMNIO, NPEUMYLLECTBO UMEIOT TEpPMUHBLI cTaHgapTa D3878.

3.2 OnpegeneHnsa TEpMUHOB, UCMOSb3YEMBIX B A@aHHOM CTaHaapTe:

3.2.1 xecTKoCTb Mpu un3rmbe — CBOWCTBO MHOFOCMOMHON CTPYKTYpLl, KOTOPOE MO3BOMAET COMPOTUBMATLCA
ynpyrum gedopmavusam narnba;
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3.2.2 3anonHuTenb — CMNOW, pacnonoXeHHbI Mo LEHTPY MHOTFOCNOWHOW KOHCTPYKUUW, Kak MpaBuno, ManoW
MAOTHOCTU, KOTOPLIM OTAENATCA W NPUBOAATCA B YCTOWYMBOE COCTOSIHWME OBMMLIOBOYHBIE CMOW, @ TakXe KOTOpbli
nepeaaeT CABUroBOe ycunue Mexgy obnuLoBoYHLIMU CNOSMU W NPeACTaBnseT U3 cebs OCHOBHOW MaTepuar, KOTOpbIM
obecnevnBaeTCcA CTONKOCTb K CABUIY B KOHCTPYKLMU,
3.2.3 06NMLOBOYHLIA NIMCT — SNEMEHT KOHCTPYKLUMKM Haubonee BriM3kuii K nocrneaHeMy Crioko WUIU BEINOSHEHHbLIN
M3 KOMMO3WLMOHHOro Matepuana B KOHCTPYKLUMW € 3anonHuTenem. JaHHbI 3r1eMeHT XapaKkTrepuayeTcsi TOHKUM CII0eM U
BbICOKOW MAIOTHOCTLIO, KOTOPLIA UMEET CBOWCTBO COMPOTUBMNEHNA BONBLLUMHCTBY Harpy3okK, HanpaBneHHbIX napasnnensHo
CrosIM U MOMeHTaM n3rnba — nepneHgmnKynApHO CNosiM: CUHOHWUMBI: 0BNULOBKa, O6LUKMBKA, @ TakKe BHELUHWUIA CIOMN;

3.2.4 30Ha BMMSAHWA HarpyskM — oOrpaHudeHHas nnowajb MoBEPXHOCTM OOMWLOBKM MHOrOCMOWHOW naHernu,
KoTopagd conpukacaeTcs ¢ 6annoHOM AaBreHNs B XOA4 € HarpyXeHus,
3.2.5 mmgpoauHamudeckuini GannoH — OGannoH faBneHusd kBagpaTHOW OpMbl, M3rOTOBMEHHBIA U3 ABYX

KBagpaTHbIX 31EMEHTOB MPOPE3NHEHHON TKaHW NPOMBILLIIEHHOrO Ha3HayeHus. Takue aMeMeHTbl HaknagbiBaloT ApYr K
APYry W KpensaTcs no Kpasm 60AToBbIM KpenexoMm, CTEPXKHAMMW U3 MATKOW cTany,

3.2.6 U30TpONHLIA MaTepuan — MaTtepuar, KOTOpblid UMeeT rnaBHbIM 06pa3oM ofUHaKoBble CBOCTBa B N0OOM
HanpasneHuu;

3.2.7 opTOTPONHbLIA MaTepuan — maTtepuar, B KOTOPOM UCClle4yeMoe CBONCTBO B KOHKPETHOW TOYKE UMeeT Tpu
B3aWMHO MepreHgnKyNApHble MITOCKOCTM CUMMETPUM, KOTOpble MPU MX COBMECTHOM Yy4eTe OnNpefenstoT rfaBHyto
CUCTEeMY KOOpAMHaT MaTepuana;

3.2.8 GannoH faBneHWs, — KOHTEAHep W3 MPOYHOro, HO B TO K& BPeMs MoAaTNMBOro Marepuana, KOTophblii
3anoSHAT BOJOW UMW MHOWM XKWAKOCTLIO, HE NOABEPKEHHOW cxaTuio. Takoi 6annoH gomxeH obecneynsaTb obneraHve
no KoHTypy obpasLa-naHenu nNpu UCNelITaHWM CO CTaHJapTHOW Harpy3Koi, ecnu Npyu NOMOLLUM annapata 415 UCMbITaHWiA
NPOBOAAT CXKMUMAIOLLYIO HAarpy3Kky B HanpaBfieHWW NPOTUB NOBEPXHOCTW OBNULIOBKM;

3.2.9 XeCTKOCTb Ha cABWI — CBOWCTBO MHOMOCNOWHOW KOHCTPYKUUW, KOTOpas MO3BOMSET COMpPOTUBMATLCA
JedopmMauuam caeura. CUHOHUM — CABUIOBas XECTKOCTE,

3.2.10 ncnelTaTenbHasa NaHenb — KBagpaTHasA KOHTPOSibHasA NiacTWHa U3 MHOMOCIIONHOW KOHCTPYKLUUKW, KOTOpPYHO
M3roTaBNuWBaloT ANS NPOBEAEHWUSA UCMbITAHUSA CBOCTB MpW U3rnbe B nnockocTh. CUHOHUMbI — MaHenb MHOrOCIONHOM
KOHCTPYKLMKW, MnacTuHa W3 CNOWCTOro KOMMO3WLMOHHOrO Martepuana ¢ 3anosiHuTenem, NaHenb W3  CHNOWCTOro
KOMMO3MLWOHHOro MaTepurana ¢ 3anofiHUuTeneM, a Takke obpasel-naHens.

MpumeyvaHune — Pepgakuua pasgena usmeHeHa anda npusejeHna B cootseTcTaue ¢ TpeboBaHnamm FOCT P 1.5 (nyHKT 3.7)
nrocCT 1.5 (nogpasgen 3.9).

OA4

4 CBogHaa UHcopMauusa No MeToay UCNbITaHUIA

4.1 WcnelTaTenbHada naHenb KBagpaTHOro ceveHus umeeT cBoboAHbIE OMOpLI MO BCEM YETLIPEM YIaMm U Ha Hee
nocpefcTBoM GannoHa, HamnoNHEHHOro BOAOW, MPOWCXOAWT PaBHOMEPHOE pacnpeferieHMe Harpysku Ha dacTb ee
noBepxHOCTU. [laBneHue, KOTOpPOE OKa3biBAETCA Ha NaHeNb, YBENUYMBAIOT MpPU MOMOLUU MAUT KOHCTPYKUMM ANA
ucnbiTaHuid. Mpu UCMBITAHUWN U3MEPAIOT NMHENHYIO XapaKTepUcTUKy CBOWCTB Ha M3rMb y maHemnu u3 MHOrocroiHoro
KOMMO3ULMOHHOMO MaTepuana B OTHOLUEHWM ynpyrux Aedopmaunii u aecdopMauuii, korga naHenb NofBepraroT YeTKo
3aflaHHOW pacnpejeneHHoR Harpysake.

4.2 Ynpyryto pedopMauuio naHemM B MOMEHT Harpy3kM KOHTPOMMPYHOT Mpu  MOMOLUM  JIMHERHOro
npeobpasoBaTens CKOPOCTU MNepPEMELLEHUA, KOTOPbIA pacrorfioXeH MO LEHTPY U KOTOPbIA BXOAUT B KOHTaKT C
NMOBEPXHOCTLIO CTOPOHEI PaCTAXKEHNS.

4.3 KoHTponb Harpysku MPOBOAAT Kak [aTdMKOM Harpysku, TNPUKPENSiEHHBIM K TpaBEePCHOW rOroBKeE,
nocriefoBaTeNnbHO MOLCOEAUHEHHEIM K (PUTUHIY ANS WCMbITAaHWWA, Tak M npeobpas3oBaTenem [AaBfieHUs B CaMOM
GannoHe faeneHud. Mo Toi NpuynHe, YTo BannoH AaBreHUs TakKe BO BCEX Crydasix MocnefoBaTeflbHO COefUHSAT C
LaTynKOM Harpy3km M OUTUHIOM AN UCMbITaHWA, WCTUHHYIO MOBEPXHOCTb KOHTaKTa B Mone AaBfieHUiA MOCTOAHHO
KOHTPONUPYIOT Mo Mepe hakTOPMHOXECTBa «Harpy3sKka/aaBrneHney.

4.4 KoHTponupoBaTb Aedopmauuio MOXHO Mpu TMOMOLLM OMNepaTUBHO YyCTaHaBMBAEMbLIX TEH304aT4YUKOB,
KOTOpbIE MPUKIENBAOT K MOBEPXHOCTU OBIMULIOBKM CO CTOPOHbI pacTsKeHUHA. TuMnoBas cXema pasMeLLeHUs YeTblpex
nocajo4YHblX MeCT Moj LaT4WKW C paBHOMEPHBIM MEXOCEBEIM paccTosHUeM obecrneunBaloTcA BAOMb OLHOW M3 ocei
CUMMETPUU MNacTUHbI.

MpumedvaHune — Pegakuua pasgena nsmMeHeHa ans npusejeHus B cootseTcTBue ¢ TpeboBaHnamm FOCT 1.5 (nyHKT 7.9.5).

DA.5

7. Annapatypa

7.1 Mpoueaypel A, B n C. CxeMa, unntocTpupytoLlas 0CHOBHEIE KOMMOHEHTLI annapaTtypbl 4NA AaHHOW MeTOAUKK
UcnblTaHWi, NokasaHa Ha puc. 1.

7.1.1 AnnapaT gna neneltaHnii. cnbiTaTenbHLIA annapaT LOMKEH COOTBETCTBOBATE METOAMKE UCMbITaHWiA E4 1
crnepyrowum TpeboBaHUAaM:

7.1.1.1 ronosKku annapata AnNg UcnblTaHWiA. AnnapaTt Ans UCMbITaHWA JOSMKEH BKMAKYaTb B CBOEM COCTaBe Kak
OCHOBHYIO HEMOLBUXHYLO, Tak U NMOABWXHYHO FOMOBKMY,

7.1.1.2 npuBoAHOR MexaHu3M. [pMBOAHOR MexaHU3M annapaTta Ans UCMbITaHWA JOMKeH nepefaBaTb NOABUXHON
rofioBKE PEryriMpyeMyto CKOPOCTb OTHOCUTENbHO HEMOABWXHOW ronoBku. CKOpOCTb MOABWXKHOW FOSIOBKM [OMXHa
perynupoBaTtbcs B cOOTBETCTBUM ¢ Nn. 11.3;

11



rOCT P 56774—2015

I l

1 — AaTyuK Harpysku; 2 — 6onTel KpenneHus, COeAUHSIOLLIME BEPXHIO U HWXHIOK YacTu npucnocobneHws ans
UcnblTaHus; 3 — BepXHAs YacTb NpUcnocobneHns 4Ns UcnelTaHus, 4 — AaTyuK NnepemMeLyerus; 5 — onopHele
NogLWWUNHUKK; 6 — obpasel; 7 — HWXHARA YacTb NpucnocobneHns Ansa ucnbiTaHus; 8 — anacTuyHbIA 6annoH;

9 — onopHasa NnuTa Nog anacTuyHbii 6annoH; 10 — NoABWXHas TpaBepca UCMbITaTeNbHOW MallUWHBbI;
11 — MaHoMeTp

PMOyHOK 1 — CxeMa 31eMeHTOB Af1s1 UCMbITaHUA Ha U3rub B NITOCKOCTU ANs1 MHOFOCNOWHOMW NacTUHbI

7.1.1.3 nHAWKaTOp Harpyskn. MHaWKaTop Harpy3ku annapaTa Ans WCNblTaHWiA NpefHasHaveH Ans onpefenexHus
nokasaHWs CyMMapHOW cunkl, NnepegasaemMoi obpasLy Ans ucnelTaHWi. [JaHHoe yCTPOWCTBO He JOMKHO UMETb MHepLMK
W JOMKHO onpefensTb CAMY C TOYHOCTbIO B fJWanas3oHe CUM AaHHOMO WCCNEeRoBaHWsl ¢ MnorpelwHocTblo +1 % oT
U3MepseMoro 3HadeHus. PaccmaTpuBaeMblii(-e) guanasoH(-bl) Harpyskm MoXeT(-yT) ObiTb JOCTAaTOMHO HWU3KMM(M) AnS
OLIEHKNM MOAYNs YMNpyrocTu npu u3rmbe M MOAYNs ynpyrocTu NpW cABUre WNU Xe ropasfo Bbllle MpW onpeaeneHwun
3HaYeHWA cUnbl, UK e, Kak u NepBoe, Tak U NocfiegHee, ecrnu 310 HeobxogMMO.

7.1.2 Harpyxatolee npucnocobrieHne. CornacHo cxeMe Ha puc. 1, Harpyxatoljee npucrnocobrieHne CoCToUT U3
[BYX YacCTeW: XecTkas BepXHss NnaHemb OMOPHON KOHCTPYKLMW, K KOTOPOI MNOACOEANHAIOT AaT4WK, KOTOPLIA HaxoguTcs
Ha TpaBepCHOW rofioBke, Ha KOpryce OMOPHOW KOHCTPYKLWM, U KEeCTKOW HUXHEW NaHerne no kpasiM Koprnyca OMopHOWM
KOHCTPYKLMKU, KOTOpas Kpenutcs BonTamu K yrimam BepxHeW naHenu OropHOW KoHcTpykuuu. Obpasely B Buge
MHOFOCIOWHON KOMMO3WTHOW NaHenn KBagpaTHOMrO CeYeHWs yaepxuBaeT No TopLaMm B MOMEHT 3axBaTa CBEepPXy W CHU3Y
NPy NOMOLLUM 3fIEMEHTOB Yyka3aHHOro npucnocobneHus. Bce Hecylume MOBEPXHOCTU M3rOTOBMEHBI U3 CTEpPXHEN M3
3aKaneHHoi ctanu guametpom 12,7 mm [0,5 atoiima). PaccTosiHue Mexay onopamu Kaxzoro rabapuTa npucnocobneHus
yKa3aHo Ha pucyHke 2. Cnocob yepxuBaH1s UCMbLITYEMOWR NaHenu HarpyxatowumM npucnocobieHnem no BceM YeTbipeM
Topuam nokasaH Ha doTorpadusax Ha pucyHkax 3 u 4. Npu narube n HopManbHOW MOSNHON HarpysKke MaHerb ABUXETCA B
Of4HOW nnockocTW. [nMHa paccTosHWA Mexay onopaMu fofkHa OblTb ofWHakoBa B 0OOMX WM3MepeHusax. [lyTem
3aTArMBaHUA YeTblpex OOKOBbIX GOMTOB MOXHO AOBWUTBCA COCTOAHMSA CBOGOJHOrO OMUPaHUS, eCli HUXHEW naHenu
coobLyaeTcs ABUKEHWE B HanpaBneHWM BepxXHeil.
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a — pPacCToAHUE Mexay ONOPHbBIMK NOALLUNMHUKaMNK, 1 — GonThl KpenneHuA, coedUHAKLLNE BEPXHIOK U HUXKHIOHO
YacTu I'IpMCI'IOCO6J'IeHV|F| ANa uenblTaHusa; 2 — BepXHAA YacTb I'IpMCI'IOCO6J'IeHV|F| ANa uenblTaHua; 3 — gaTyuk
nepemMeLleHnA, 4,5— ONopHble NOALLNNHUKA, 6 — HWXHAS YacTb I'IpMCI'IOCO6J'IeHV|F| Ana ucnbltaHKuA

PucyHok 2 — OnpefienieHue paccTosiHUA MeXy onopamu Aris ykadaHUs pasMepHbIX JonyckoB obpasla-naHenu

PMOyHOK 3 —AnnapaT AnA npoBeAeHNA UCNbITaHUA Ha n3rnb nnacTuHbl B NNOCKOCTH
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PucyHok 4 — [laTumk curbl M YCTPOWUCTBO HarpyXeHWs NaHemnu co cTanbHOW KanubpoBOYHON NnacTUHOM

7.1.3 BannoH gaBneHnss — HopMarnbHas NosiHas Harpyska, okasblBaemMasi Ha UCNbITYeMylo NaHeNb NoCpesCTBOM
repmMeTuyHoro 6annoHa ¢ BOAOW, KOTOPLIA MPWXUMAOT K HWXHEW MaHenu npu MomoLyM OMOpHOW NnuThl, KoTopas
ynupaeTcsi B NMaHeNb C BO3MOXHOCTbIO BEPTUKaNbHOMO nepemMelleHus. MaTtepuan 6anmnoHa — npope3nHeHHas TKkaHb
NS peMHel NPOMBILUNEHHOMO Ha3HaYeHUss UnuW e Apyras nnoTHasi nogaTtnueas BOAOHeNpoHULUaeMas TkaHb, 6annoH
JomKeH OblTb paccyuTaH Ha 3HaYeHWs AaBfeHWd, KoTopble HeoBXOAUMbI AN paspyLUeHuss naHenu 4ns UChbITaHWiA.
O6ornoyka GannoHa formkHa OblTb JOCTATOMHO MNACTUYHOW, YTODOBlI MOBTOPSATE KOHTYPbl MaHenu Ans WCNbITaHWi, B
YCMOBMSAX YCTONYMBO HapacTaloleih Harpyaku Ans Toro, 4Tobbl obecneunTb paBHOMEPHOE pacrnpefeneHne Harpyaku B
30He ee BnusaHUA. Ha pucyHkax 1, 3 n 4 ucnonb3yroT cTanbHOW pe3bboBON Kpenex AN CKUMaHWSA KOHLIOB peMeEHHON
TkaHW Ans obecneyveHunss NIOTHOCTU KpenmneHus.

MpumevyaHnne 2 — Pasmep GannoHa JonxeH ObiTb BbIGpaH ¢ y4eTOM BHYTPEHHUX pa3MepoB MpucrnocobneHusa ans
UCMBITAHUI, @ He HAapyXHbIX pasMepoB UCNBITYeMOW NaHenu. OveHb BaxHO, YTOObI BO BpeMA HarpyXeHWs npyu NpoBeAeHWN UCMbITaHUA
6annoH KOHTaKTUPOBasn TOMBKO C NMOBEPXHOCTBIO UCTLITyeMON naHenu. Heobxoammo He gonyckaTb COyAapeHWsA kakux-nubo yacTen
BannoHa ¢ onopHoOW pamMoi Kpas HWXHeW naHenu. PekomMeHAyeTcs, 4Tobbl HApyKHble pa3Mepbl CTEPXHEBOW OMOPHOW KOHCTPYKLWM,
npeaHa3HavyeHHoW Ansa gukcauum 6annoHa, He NpesblAn BHYTPEHHWX pa3MepoB OMOPHON KOHCTPYKLMKM HWXHeW naHenu, To ecTb
YTOObI MeX Ay ABYMSA SreMeHTaMW COXpaHArcs 3a3op, Jaxe Npu CyLiecTBeHHbIX Npornbax naHenu.

7.1.4 JononHUTEeNbHbIE KOHTPOMNBHO-M3MEPUTENbHBIE NPUGOopLl. ONa AaHHOW MEeTOAWKM UCMbITaHWIA HeobXo4UMbI
JaTyuk gaBneHust ans 6annoHa u gatymkyM NpornboB NaHenu, KoTopble AOMKHbI OTBeYaTh CreaAyoWnM TpeboBaHUAM:

7141 wHpoukatop AaBneHus. [lepBUYHbIA  nNpeobpasoBaTenb [AaBreHuss GannoHa HaxoguTcs B
HenocpeACTBEHHOM KOHTaKTe C BOAOW MocpeAcTBOM TpyOku, koTopas BBOAMTCHA BO BHYTPEHHIOK MOrocTk GansoHa.
OvnameTp coeauHWUTENBHOW TpyOKM pormkeH OblTb AOCTATOMHBLIM, YTOObLI AOOWUTBCA ypaBHOBELUMBaHWSA Mepenaga
[LaBneHusa c BHYTpeHHe# nomnocTblo 6e3 CnULLKOM ANIMHHOW 3afepXKu no BpeMeHW. [MepBuYHbIA npeobpasoBaTtenb
JaBneHus gormkeH ObITb paccyWTaH Ha AWanas3oH 3HaYeHWi aBMeHUs, NpUKITagbiBAaEMOro BO BPEMS UCMbITaHWA, a
TaKkxe JormkeH obecnevmBaTb TOMHOCTE M3MepPeHU +1 % OT NMOMHOW BENMUYMHEI LUKanbl 419 UCCnefyeMoro auanasoHa
OaBreHui;

7.1.4.2 nuvHelHbIR npeobpasoBaTeNnb CKOPOCTU MNepeMelleHus. YCTPOWCTBO ANA  WU3MepeHus  ynpyroi
JecdopMaumu UCNbITEHIBAEMOW NaHenu, No3Bonsollee M3MepsTb CMeleHUe ¢ TOYHOCTbIO 1 %. TonkaTenb NOpPLUHS,
KOTOpPbLIA COeAMHAET MOBEPXHOCTb NaHenu ¢ paboyeil 30HON NUHeNHoOro npeobpasoBaTensa CKOPOCTU MepeMeLleHus,
fomxkeH 6bITb obopynoBaH YCTPOWCTBOM C MPYXWHHbIM BO3BpaTOM ANA obecrneYeHnss HenpepbiBHOrO KOHTPONSA
CMeLLEHNs NaHenu Aaxe BO BpeMsl LIMKITa CHATUS HarpyXeHus.

7.1.5 TeH3o[aTyYMKM COMPOTUBIIEHUS, TpUKIenMBaeMble Kk rpaHaM. Boeibop TeH3ogaT4MKOB SABRSETCH
KOMMPOMMUCCHBIM pEeLLEHWNEM, 3aBUCALLMM OT MpoUeaypbl U TUNa MaTepuana, NoABepraeMoro ucnoliTaHuio. AnuHa ceTku
aKkTMBHOW 6as3bl TEH30A4aTUYMKOB [OMKHa cocTaBnAaTe He HGonee 3 mm [0,125 proiima] (3HadeHue 1,5 mm [0,06 groiima]
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aBnsAetcs Oonee npegnodTuTenbHbIM). CepTudukaums KanubpoBKM AaTYMKOB [OSMKHa oTBevaTb TpeboBaHMsaM
MEeTOAMKN McnbiTaHWil E251. TMpu uchbITaHWAX CROUCTBIX MaTepuanioB € rpaHsMW Ha OCHOBe TKaHbIX MaTepuarnos
akTuBHas 6a3a BbIOMpaeMoOro TeHzogaTyuKka AOSKHA, MO MEHbLUe Mepe, COOTBETCTBOBATb MNW MpeBbILATL pasMep
XapaKTepHOro MOBTOPSAIOWErocss aneMeHTa nepenneTeHnsa TkaHu. [anee npuBeAeHbl HeEKOTOpble MpaKTudeckue
pekoMeH4auuu MO MCMNOSIb30BAHWIO TEH304aTYMKOB MPUMEHUTENbHO K KOMMO3WLUMOHHLIM MaTepuanamM, a Takke
nccnefoBaHue obLMX BONPOCOB MO 4aHHOW TeMe AN CrpaBKu.

7.1.6 OuHamoMeTpuueckunii kntod. [Ana obecneyeHus cBOGOLHOMO ONUPaHUSA WCMbITHIBAEMbIX MaHenei npu
pasfnW4yHON >KeCTKOCTW Mnpu caBure U wu3rmbe, HeoOXOAMM KOHTPONb pacTsAXeHWs 4YeTblpex OokoBbiX 60nTOB,
COEAUHAOLLMX OMOPHYIO paMy Kpas HWKHEeR NaHenmn ¢ OnopHON KOHCTPYKUMeR BepxHel naHenu. MNockonbky TpeboBaHus
K pacTsxeHWto 60nToB 06bIMHO COOTBETCTBYIOT 4OCTAaTOMHO HU3KUM BESMYMHAM, MPWU COOTBETCTBYIOWMX TpeboBaHMAX K
HW3KMM BenMYMHaM MOMEHTa 3aTsXKW, ANA perynupoBaHWs MPUCNOCODneHns pPeKOMEHA0BaHO WCMoMb3oBaHue
HaAeXXHOro MUKPOAMHAMOMETPUYECKOTO KiTtoYa.

7.1.7 lNonockl ycTpocTBa ANa pacnpedeneHnus NMHERHoW Harpy3ku. [Ana nenbiTyeMblX naHenen ¢ gepeBaHHBEIMU
rPaHAMW WK rpaHsAMM, U3rOTOBMIEHHBIMU U3 MaTepuana, NoABEPXKEHHOro BMSATUIO, PeKOMeHAoBaHa 3alyuTa BepXHUX
KpaeB, B TeX MecCTax, e OHW COMpuKacalwTCsA C UMEeWUMN TBEPAYIO MOBEPXHOCTE OMOPHBIMW Landamn BepxHei
naHenu.

Y3kue Mnonocbl M3 TOHKOW MPYXMHHOW CTanu HeobGXOAMMO pa3MecTUTb BOKPYr KpaeB BepXHEW MOBEPXHOCTU
naHenu 4O ee 3aKpensieHus B HarpyxatoweM npucnocobnenun. Ha pucyHke 5 nokasaHo, kak nMpaBWSibHO pasMecTuTb
Takue norfockl, 3anoAnnLo ¢ HapyXHeIMU KpasMu NaHenu. TorLuHa nonoc JormkHa cocTaenATb nopsgka 1,6 mm (0,063
ZtoliMa), a LUMpWHa 3aBUCUT OT pacCTOAHUSA MeXAy onopamu B npucnocobnerun. (Cm. pucyHok 2) nvHa nonoc formkHa
COCTaBNATb NopsAKka OA4HOW TPeTW UiKN WWPWHBI NaHenu, Tak, 4Tobbl OHW He MpensaTcTBOBan cBoGOAHOMY BpaLLeHUto
KpaeB naHenew.

7.1.8 LWTaHreHuMpkynu co wWwkanoi. [[Ona u3MepeHuMs TONWWHBEI NaHenu [OCTaTOMHO WCMOonb30BaTh
LUTAHreHLUMPKYW CO LUKANon Mnu obbl4Hble MUKPOMETPbLI, MPW YCIOBMU, YTO UX TOMHOCTb cooTBeTcTBYeT +0,025 MM
(0,001 proima).

MpumedvaHune — Pegakuua pasgena nsmMeHeHa ans npusejeHus B cootseTcTeue ¢ TpebosaHnamm FOCT 1.5 (nyHKT 7.9.6).

DA.6

8. O160p o6pa3yoB n o6pa3ubl AN UCMbITaHWUIA

8.1 OTt60op npob. WM3-3a oTHocUTeNbHO Gonbluoro pasmepa obpasua Ana UcnblTaHuid, ogHoro obpasua Ha Kaxgoe
yCroBM1e AOMKHO BbITe 4OCTaTOYHO.

MpnmevyaHne 3 — Ecnu obpasuam HeobxoaWma MNOArOTOBKA BHELUHWX YCMOBUWA UCMBITAHUA A0 PaBHOBECHOIO
COCTOSHUA, W NpW 3TOM obpasLpl WMeloT Takue CBOWCTBa W reoMeTpuyeckne napameTpbl, KOTOpble He MO3BOMNAIOT A0CTOBEPHO
u3MepuUTe M3MeHeHWe Beca obpasla B3BelUMBaHWEM caMoro obpasua (HanpuMep, B criyyae, korga obLUMBKa NpukreeHa K cpefHemy
croto), YTobkl onpeAennTb, YTO paBHOBECHOE COCTOSIHUE JOCTUrHYTO MCTMOMNb3YOT TEXHOMOrMYecknii obpasel, ¢ TOW Xe HOMWHanNbHOW
TOMLYUHOW OGLUMBKM U NOAXOAALMM pasMepoM, HO UMEIOLLMIA 3aLYUTHOE NOKpbITUE Ha OAHON CTOPOHE (MMWUTauMA 3aLyUTHOro addekTa
cpegHero cnosg).

8.2 TeomeTpudeckme napameTpel. Obpasel A[OMKEeH MpeACTaBnATb COOOW NNacTUHY M3  OJHOPOZHOMO
MHOMOCITONHOIO KOMMO3UTHOrO MaTepuana ¢ KBajpaTHbIM MepuMETPOM U NOCTOAHHOW TonLMHOW. Jonycku pasMepos
paccyuTLIBAOT Ha OCHOBE PACCTOAHUSA MEXAY Onopami MMEIOLErocs 3aXUMHOro Npucrnocobnerns Ans UcnblTaHus.
(CM. pucyHok 2.)

8.2.1 TonwumHa obpasya. TonwumHa obpasLla h — 9To cpefHee 3Ha4YEHNE TOMNLMHEI, UBMEPEHHOE C TOMHOCTLIO 0
0,025 MM (0,001 A.) B LeHTpe KaXXJ 0N KpOMKHU, h1, h2, h3, n hg.
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1 — MeTannuyeckue NNacTuHbl, 2 — rpaHn obpasLoB, NOABEPKEHHbIE pa3pyLLEHUIo
PucyHok 5 — Pa3melleHune nonoc paccemBaHus NIMHEWHON Harpyaku

MN3MeHeHWe TOMLWMHbBI KaX 0l U3 KPOMOK OTHOCUTENBHO CPEAHEro 3HaYeHUst TOMLMHEl He LOMKHO COCTaBMATE He
6onee 60%.

MpuMeyaHne 4 — He cywecTByeT TeOPETUYECKUX OrPaHUYEHUA B OTHOLUEHWUM NPUEMMEeMOoro Auanas3oHa TOMLUHbI
obpasuya nmuTel. OaHako, B Lenax 9pdeKTUBHOCTU HecyLel KOHCTPYKLMW, NponopLuuu cBoGOoAHO nexallel MHOrOCMOWHOW MnuThl
[OMXHbI ObITe TakMM, YTOObLI Ha MaTepwarn cpefHero Crnos npuxoaunace nonepeyHan Harpyska, a ABYXCTOPOHHUE NIWUTbl B OCHOBHOM
HeCnu HarpyskM Ha pacTaXeHue U ckaTue, COOTBETCTBEHHO. TakMM obpasoM, B LensxX MakcuMarnbHOW opdeKTUBHOCTA AaHHOTO
MeTofa WUCMbITaHWUA MPWU ONTUMU3ALIMM CBOWCTB MHOMOCIOMHBIX KOHCTPYKLUIA, HEOBX0AMMO onpeAenaTe TeXHUYECKUe XapaKTepPUCTUKN
TOMLYMUHBI, YTO MO3BONWT YCTAHOBUTL MOMe3Hble 3ajayn AN OCTaBNALWMX MaTepuanos, B 3ITUX YCNOBMAX, NpW HebomnbLUMx
konebaHmuax. Hanpumep, ecnn obpasel; NaHeNN CrAMLLKOM TOHOK, Markble Harpysku MOryT Bbi3BaTb CUIbHble konebaHusa, npu KoTopbix
nonyyaeT NpeuMMyLLeCTBO MeMBpaHHbIA adhdekT. C Apyrol CTOpOHbI, ecrnv obpasel, NaHenu CrMLLKOM TONCTLIA, B addekTe n3ruba
MOTyT npeobnajaTe XapakTepuUCTUKM cABWra cpepHero crnofd. Tak Kak MNPOW3BOAWTENbHOCTb YCTAHOBOK MOXET OTNMYaTbed,
LienecoobpasHo pekoMeHAOBaTb AWanasoH 3HaYeHUW TOMLWMHBI 0OpasLoB MCXOAA W3 PacCTOAHUA MeXay oropaMu MMeroLjerocs
3aXWMHOro MpucrocobneHns AN UCnbITaHuA. TakuMm oBpas3oM, ANA UCMBITAHUA MHOFOCMOWHBLIX MaHenel ¢ Lenblo onpefeneHus
MeTOA0B OMTUMWU3ALMN KOHCTPYKTUBHOW MPOYHOCTM, OTHOLLEHUE PacCTOAHUA MexAy onopamu k cpefHel TonwuHe obpasua (a/h)
OOIXHO HaxoauTbesA B Npedenax oT 10,0 go 30,0.

8.2.2 OnuHa n wwupuHa obpasua. OnuHa u wwmpuHa obpasuya [omkHa cocTaBnATb npoussegeHve 1,017 wu
paccTosHuA Mexgay onopamu (1,017a) ¢ gonyckom 60,0025a. CM. pucyHok 6.

MpuMedaHue 5 — C NpakTUYECKO TOUKM 3peHUs, UCTbITaTENbHEIA o6pasel; NaHenu AomKeH GbiTb HECKOIBKO ATIMHHee
U Wupe GOKOBbIX onop. Ho AnWHa KOHCTPYKLUMM MaHemnW, BbiCTynawowas 3a npegenbl GOKOBbIX OMOp, LOMMKHA OrpaHU4MBaTHCA
HacTOMbKO, HAaCKOmNbKO TakuMe MapamMeTpbl HAapyLUAlT YCIOBUS OrpaHUYeHWs pa3MepoB CBOGOAHO Nexalyux KOHCTPyKUMA. Mo cyTw,
o6pasel, ¢ GonbLUMM BEIHOCOM GyAeT NposBnATb Gonee BbICOKYH XECTKOCTb, YeM UAEHTUYHble MO UHBIM NapameTpaM o6pasupl ¢
MEHBLUUM BbIHOCOM.

8.2.3 lMepneHauKynsapHOCTL rpaHeil obpasuya. PasHuua mexay ANMMHON ABYX NPOTUBOMOJSIOKHBIX AWaroHanein

(n3mepsieTes oT yrna o yrna) 4ormkHa ObiTb MeHbLUe unu pasHa 0,005a (CMm. pucyHok 6.).
8.3 MaroToBneHune obpasua 4NsA UCNbITaHWA:
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1,017a+0,0025a

1,0172+0,0025a
PucyHok 6 — [lonycku ANWHBI, LUMPUHEI U NePNeHaUKYNAPHOCTH rpaHeil NaHeny 4s UCTIbITaHus

8.3.1 [okymMeHTMpoBaHWe maTepuanoB W npouecca. CBeJeHUss 0 KOHCTPYKLMKU HeobxoAMMO cpasy 3aHOCUTb B
XypHan rnocrne Kaxgoro atana npouecca U3rotToBfieHns. KOMNO3WTHble KOHCTPYKLUMW BCerga npegnosararoT CHOXHbIA
NpoLiecc W3roTOBMEHWS, W faHHbIA MeToh MUCMbITaHUsA MOXeT SPEEeKTUBHO NpoBepsATb TOT WAM WHOW MeToq
M3rOTOBMIEHWA, @ TakkKe MoMoraTb B BblbOpe COCTaBMASOWMX MaTepuanoB MpW HanuydMn NOAPOGHEIX 3anuceil.
HeobxogMMo perucTpupoBaTe W 3aHOCUTb B OTYeT [OCTaTOYHbIA 06beM WHdOopMauuW, 4ToBbl MOXHO 6bINo
BOCMPOW3BECTMN SKCMEPUMEHT B NIOOOM LieHTpe UccreoBaHWs KOMNO3UTOB. 10 BO3MOXHOCTU CriefyeT perucTpuposatb
32aBOACKOW HOMEp U3fenusa ¢ HoMepoM dakTudeckolW napTuu. [o ckrneuBaHus oOWMBKM B cooTBeTcTBUMM ¢ n. 11.2.2
pekoMeHAYeTCA TOYHO B3BECUTb W U3MEPWUTb KYCOYeK MaTepuarna CpefHero criosi, oTpes3aHHblil AN U3roToBMeHMs
obpasla, AN pac4eTa NoTHOCTY.

8.3.2 ApmupoBaHue KpoMmok. Ecnn maTtepuan cpefiHero crosa obpasua umeeT mMofdynb oxatua MeHblle 300 MMa
(43,512 yHT./kB. AtOiAM), cornmacHo MeTody ucnbiTaHuint C365/C365M, KpoMku HeobXoguMO apMMpoBaTh YCTaHOBUB,
Mexgy oblmBkamMu Gapbep W3 BbICOKOMOAYSNBHOMO MaTepuana, Hanpumep [ApeBeCUMHbl C TOPLEBbIM BOSIOKHOM,
UMeloLLEero MoAymnb cxaTus He MeHee 240 MIMa (325 000 ¢yHT./kB. ftolim). LLnpuHa Gapbepa [oMmKHaA cOCTaBNATb
nopsigka 0,016a, rae @ — AnvHa paccTonHus Mexay onopamu. ObLasn AnvHa v WrpuHa obpasua JommKHa No-nMpexHeMy
cooTBeTCcTBOBaTh N. 8.2.2. XenaTenbHo yunTbIBaTb 3TO M3MEHEHMWe B MPOLecce U3roTOBMIEHWS NaHenu, v BeIMOHUTL 40
CKreuBaHus OOLLMBOK, @ He BHOCUTb UX MO3Xe.

OA. 7 10. KoHanuuoHMpoBaHue

10.1 Ecnn  dusndeckne CBOACTBA KOMMOHEHTOB MOABEPrartoTCA BO3AEACTBUIO Brary, nepen Hadanom
TeCTUPOBaHWA criefyeT NpUBecTU obpasLbl K MOCTOSHHOW Macce € MOrpeLlHOCTLIO He Bonee (+ 1%), NpesnoyTUTENBHO
— B Kamepe AN KOHAMLWMOHWPOBaHWSA C KOHTPONMPYeMOW TemnepaTypoi W BAaKHOCTBIO Bosgyxa. MchbiTaHus
XenaTenbHO MPOBOAUTbL B TeX Xe ycrnoBusiX. PekomeHgyemble CTaHLapTHble YCIOBUS KOHTPOMbHBIX MCMbITAHWNA:
TeMnepaTtypa (23+3) °C [(73%5) ° F]; oTHocuTenbHas BnaxHocTe — (50+5)%.

MpumMedyaHune — Pepgakuua pasgena usmMeHeHa ans npusejeHus B cootseTcTaue ¢ TpeboBaHnamm FOCT 1.5 (nyHKT 7.9.7).

OA.8

11 Mpoueaypa

11.1 MapameTpsbl, Nognexalyne onpefeneHuto 40 Hayana UCnbITaHus:

11.1.1 TeoMeTpUyecKkne napaMeTpbl UCMbITAaTENbLHOR NaHenu.

11.1.2 OnacTtuyeckme cBoicTBa U HeobXoAMMbIW hopMaT NpeAcTaBNeHUs faHHbIX.

MpumMmeuvyaHUNe 6 — [Ona npaBunbHoro BbiIGopa KOHTPOSTbHO-U3MEpPUTENbHBLIX NpUbopos U obopyaoBaHWA ANA 3anucu
AaHHbIX onpefennTe ocobble TpeboBaHUA k CBOWCTBAM MaTepuana, TOMHOCTU U NpeACTaBNeHUo AaHHBIX A0 Havana UCnblTaHus.

OnpegenuTe paboyne ypOBHU HanpskeHWs W gedopmauuidi AnNsS npasBuibHOro BbiOOpa faTyvka, MoBepku
obopyfoBaHus U onpefeneHns HacTpoek ob6opyaoBaHus.

11.1.3 NapameTpbl KOHAULUOHUPOBAHWUS BHELLUHUX YCNOBWUIA ANS UCTIBITAHUS.

11.1.4 B cny4yae BbINOSIHEHUA MeToh oTbopa npob, reoMeTpudeckne napameTpbl KOHTponbHoro obpasua u
napamMeTpbl UCMbITAHWUSA UCMOMb3YIOTCA ANSA OnpefernieHnss MIOTHOCTU CPeAHero cros, a Takke MMoTHOCTM U obbema
apMupoBaHus 065IMLOBOYHOMO SinucTa.

11.2 O6LWme ykaszaHus:

11.2.1 PeructpupytoT ntobble OTKMOHEHUS OT JaHHOrO MeToAa UCMbITaHWI, HaMepPeHHbIE UNN HeEN3BeXHbIe.
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11.2.2 Ecnu peructpauuu nognexuT yAenbHbIA Bec, NMOTHOCTb, 0ObLEM apMUpoBaHWs UM obbeM MycToT, TO
oTOMpatoT JaHHble 0Bpasubl M3 TeX XKe NaHenew, 4To u obpasusl ANS UCMBITaHURA.

B oTHOWeEHUW NMOTHOCTU CPefHero crios pekoMeHAoBaHo, YTobbl hakTuveckas Bblpe3aHHas 4acTb CpefHero
crosi 4na marotoBneHus obpasua naHenu 6bina TWaTefbHO B3BelleHa W W3MepeHa AN BbMUCNEHUS NIOTHOCTW A0
HaHeceHMWs Kres 1 06NNLOBOYHOrO fcTa.

[Mocne nenbiTaHua yaenbHbIA BEC U MNOTHOCTE OLEHWBAKOTCA B COOTBETCTBUN C MeTOAaMu UcnbiTaHuii D792.

MpoueHT No 06beMy KOMMOHEHTOB OLEHMBaeTCs C MOMOLLBbH0 OAHOMO M3 MEeTOAOB MMAPONMU3a MaTpuubl MeToAa
uenbiTadna D3171 wnu, ANsa onpeferneHHblX apMUPYIOLLMX MaTepuanos, TakWX Kak CTEKNO W Kepamuka, C NMOoMOLLbo
TEXHOMOMNN BbIXKUraHUA MaTpulbl MeToga ucnelTaHua D2584.

O6beM MyCTOT paccUMTEIBAETCH C MOMOLLbIO YpaBHEHUA MeTofa ucnbliTaHnsa D2734, NpUMeHUMBIX Kak K METOAY
ucnbltaHna D2584, tTak n D3171.

11.2.3 B cooTBeTCTBUM C TpebOBaHMAMN NOArOTaBNMBALOT 06pas3Lbl 40 UK Nocre nsmepeHns geopmMaLimii.

MogroTaBnuBaloT TEXHOMOrMYeckne obpasLibl, €CriM OHWU NOAMEXaT UCNOSb30BaHMUIO.

M puHMedaHNe 7 — MsmepeHme A0 KOHAMUMOHUpOBaHNA oGpasua MOXeT MelaTb NOornoweHWo Bnarn MecTtHo noj
TeH304aT4YMKOM, U KOHANLMOHMPOBaHNe 0pr>Ka+ou.|e|7| cpelbl MOXET paspyLUnTb Krnen TeH3oAaTYmMKa, UM M TO 1 apyroe.

C Apyroil CTopoHebl, U3MepeHne Nocre KOHAMLWOHUPOBAHWA MOXKET ObiTb HEBO3MOXHO MO APYrUM MPUYUHEM, UK
cama M3MepuTeribHas AeATeNbHOCTb MOXET MPUMBECTW K MnoTepe KOHAMLMOHHOro paBHOBecus. Bpems namepeHus
KOHTPONbHEIX 06pa3LioB paccHMTLIBAIOT 4518 K&KAOro criydas NpUMeHeHUs U JOMKHO BbiTb 3aperncTprpoBaHo.

11.2.4 MNocne okoH4YaTenbHoO 06paboTkn obpasya v nboro KOHAULMOHWPOBAHMA, HO Nepel WUCMbITAaHWEM Ha
n3rnb N3MepsitoT U PErMCTPUPYIOT ASNTMHY, WWPUHY M TonwuHy obpasya, h1, h2, h3, u h4 no UeHTpy KaxAoh KPOMKM C
TOYHOCTLIO, YKa3aHHON B NyHKTe 7.1.8.

BsgelumBatoT obpasel ¢ TodHocTbio o 0,1 . Npu ucnonb3oBaHuu nnatgopMeHHbIX BECOB B3BeLLMBaTL obpasel,
YyCTaHOBMNEHHEbIA Ha pebpo, Y4ToBbl MOXHO BbIfI0 CBECTU K MUHUMYMY HapyLLUEeHWs OT NOTOKOB BO3fyXa.

PaccunTbiBaloT cpefHio0 TOMWMHY MaHenu B MunnuMmeTpax (AroiAmMax) U MOBEPXHOCTHLIA yAernbHbi Bec B
rpaMmax Ha KBappaTHbI MeTp (pyHTax Ha kBagpaTHbId yT) AnsA kaxgoro obpasLa.

11.2.5 YcTaHaBnuBalT TEH304aTYWKU Ha CTOPOHEe pacTsXeHus obpasua (CM. MyHKT 4.4), npu WchbiTaHWU Ha
XeCTKOCTb NpU cABUre, S, a TakKe Ha XKeCTKOCTb Npu n3rnbe, B.

11.3 CkopocTb uchbiTaHua. [puM ucnbITaHWUM Ha KBa3WCTaTUYECKWe 3MacTUYHble CBOIACTBA YycTaHaBnuBaloT
CKOPOCTb WCMOSTHATENBHOrO MeXaHW3Ma WM Hanpasnsioleid ronoBkM Ha 3HadeHue Mexgy oT 1,0 Mm/MWH go 2,5
MM/MUH (oT 0,050 groima/muH go 0,1 aroiima/mMuH).

Ona  wvcnelTaHuiA  Ha  onpeAeneHWe MPOYHOCTM W 3apoXAeHWs MOBPeXAEeHWA BbIOMpaloT  CKOPOCTb
WCMOMHUTENBHOrO MeXaHW3Ma Unn HanpasnSAoLLER rofoBKK Tak, YTobkbl NoBpexeHWe BO3HUKNO B TedeHue 0-20 MuH oT
Ha4ana NpunoXeHUa Harpysku.

Ecnn npegenbHas npoyHocTb MaTepuana He MOXeT OblTb [OCTOBEPHO onpefeneHa, NPoBOAAT HayasbHble
UCnblTaHUA NpKU CTaHAAPTHOW CKOPOCTU, MOKa He CTaHyT M3BECTHLI NpeAenbHasa NPOYHOCTE MaTepuana v NoAaTNMBoOCTb
CUCTEMBI, U He CMOXET BbITb OTperynupoBaHa ckopocTb AeOpPMUPOBaHNUS.

PekomMeHgyeMas cTaHgapTHas CKOpOCTb:

11.3.1 MenbITaHna ¢ NOCTOAHHOR CKOpOCTLIo rofioBkn. CTaHgapTHOe cMelleHune BpalatoLwlei ronosku 1,0 MM/MUH
[0,050 groriMoB/MUH].

11.4 BHellHWe ycroBUs NPoBeLeHWNA UCMbITaHWA. BbINONHAIT KOHAMLUMOHWPOBaHWe obpasua 4O Heo6XoaMMOoro
Npodunsa BAAXKHOCTW U, €CMM BO3MOXHO, BLIMNOSTHAIOT UCMbITAHUE NPU TEX XKe BHELUHUX YCMOBUSX.

KoHgnumMoHWpoBaHHbIe TexHonornyeckne obpasupl MOryT WCMOMb30BaTLCA ANA U3MEpeHus NnoTepb Braru npu
BO3J€ACTBIM BHELLHWX YCIIOBUA NPOBEAEHNUS UCMbITaHUA.

BsBelunBaloT TexHomorndeckuii obpasey 4o UCMbITaHWA W MOMELLAloT ero B Kamepy Ans WCMbITaHWA B TO Xe
Bpems, 4To 1 obpasel AN UCTbITAHWUNA.

M3BnekaloT TexHomornyecknii obpasel, cpasy e Mocre paspylleHMs W MOBTOPHO B3BELUMBAKOT €ro Ans
onpejernieHns NoTepb Braru.

PernctpupytoT M3aMeHeHNs BO BHELLHUX YCIOBUSX NPOBEAEHUSA UCTbITAHNSA.

11.4.1 XpaHaTt obpasLbl 415 UCTIbITaHUIA B KOHAULMOHUPOBAHHBIX YCIIOBUSAX 4O MOMEHTA NPOBEAEHUSA UCTbITaHUS,
€CN BHELLUHWe YCNOBUA y4acTKa NpoBedeHUst UCNbITaHWSA OTMYaoTCA OT KOHAULMOHMPOBAHHBIX YCIOBUIA.

11.4.2 Tlpn uUcMbITAHUW B YCMNOBUAX OTAWYHBIX OT CTAHAAPTHLIX KOHTPONWPOBaTb TeMnepaTypy WCnblTaHWi,
NMOMeCTUB COOTBETCTBYIOLLYIO TepMonmapy Ha CTOPOHe pacTsKEeHUs MnaHenw B MecTe, rge OHa He MoBMWseT Ha
n3mMepeHune OTKNOHEHUA unu gedopmanuii.

MopgaepxusaloT TemnepaTypy obpasya ANA UCMbITaHUA, a Takke TexHomorudeckoro obpasua, ecnu ero
UCNOMb3YT ANSA KOMNeHcauuu TepMUYeckon gedopmanum Unn oLeHKU noTepu BRaxHoOCTH, B npedenax 63°C [65°F]
TpebyeMbIX yCroBuii.

3akpenneHune Tepmonap(-bl) Ha obpasle ANS UCMbITaHWA (TexHomnormdeckoMm obpasie) ¢ NMOMOLLbIO BaKyyMHON
YNNOTHUTENBHON NeHThl ABNseTca 3PMEKTUBHEIM METOAOM U3MEPEHUS.

11.5 YcTaHoBKa KpenneHus:

MpumedyaHUe8— Creaywlasa npoleaypa NpejHasHaveHa 4NS BePTUKANbHbIX UCTILITATENbHBIX YCTAHOBOK C BEPXHUM
TeH30MeTPUYECKUM SaTUMKOM Harpyski.

11.5.1 MpoBepsOT, YTO OMOPHLIE MOBEPXHOCTW LUEEK KPEMMeHWs OTMOoNMpoBaHbl U CBOGOAHLI OT 3abouH W
KOppO3MK.
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11.5.2 MNpoBepAtoT, YTO ONOPHLIE NOBEPXHOCTU KPenmeHnsa NepneHauKynapHbl U exaT B 04HOW MOCKOCTHU.

11.5.3 KpenaTt onopHyo KOHCTPYKLUIO BepXHeW NaHen K TEH30MeTPUHECKOMY AaTUUKY HarpysKku.

Becb ysen pomxeH OblTb OTLEHTPUPOBAH MO MWHWM AeWCTBUS MPUKNaAbIBAEMON HarpyskM C MNMOCKOCTBIO,
onpeAensemMoil OnopHbLIMU NOBEPXHOCTAMW KPOMOK, NEPEeHAUKYNAPHBIMU NIMHWN JeiACTBUA NpUKNajbiBaeMON Harpy3Kku.

11.5.4 YcTaHaBnumBaroT NUHeRHbIR gudpdepeHUnancHelil faTumK ANA U3MepeHUs OTKITOHEHUS NaHenu.

OH AOoMKeH UMeTb BO3MOXHOCTb COMpUKacaTbCA C TOYHbIM LIEHTPOM MOBEPXHOCTU pacTsxeHus obpasua npu
COBMELLIEHUW OCM MITYHXepa C fIMHWEN JeNCTBUA NpUKIagbiBaeMOon HarpysKu.

11.5.5 Ha nnute, NpoTUBOMONOXHOR OMOPHON pamMme BEpXHEN NaHenu, pasMeLlatoT U LeHTPUPYIOT ONOPHYIO MANTY
Kamepbl faBrneHus.

Pa3Mepkl ONOpHOW NAWTEI AOMKHBI 3HAYUTENBHO MPEBLILWATL Pa3Mepbl KOHTAKTHOW NOBEPXHOCTW MU OCHOBaHUSA
KaMmepbl faBrneHus.

11.5.6 lNomelwlatoT Kamepy [AaBNEHWS Ha OMOPHYH MMAMTY, YTOOBI NMPWXKUMHBIE MMaHKW ObinWM MNapannensHbl
KPOMKaM KOHCTPYKLUW BEPXHE NaHenu.

Mpu Heo6X0AMMOCTM B JaHHbLI MOMEHT Ha KaMepy AaBfieHUst MOXHO MOMECTUTb 3aLMTHOE Pe3NHOBOE NOKPLITUE.

MpumeyvyaHne 9 — PekoMeHAayeTCA MOMECTUTb PE3UHY MEXAY ABYMSA NUCTaMM TeTpadpTOp3ITUIEHOBOTO NoNMepa TONWUHON
0,127 mm [0,005 grorimMa) ANS YyMEHBLUEHNSA TPEHUS KOHTAKTHBIX MOBEPXHOCTEN.

11.6 YcTraHoBka obpasya Ansa ncnbiTaHus:

11.6.1 MomewyatoT obpaseL, U3 haHepsbl TONWMHOR 19 MM JOCTATOMHOrO pasMepa AN NOAAEPKKN OMOPHOK pambl
KPOMOK HWDKHEW naHesnn noBepx kKamepbl aBfieHWs U ero 3aliMTHOro NOKPbITUS.

11.6.2 [MpoBepAtOT, YTO OMNOpPHbLIE MOBEPXHOCTU OMOPHOW pambl KPOMOK HWXHEW naHenu OTnonvMpoBaHbl U
cBoOOoAHbI OT 3a00UH U KOPPO3NU.

11.6.3 MpoBepAtoT, YTO ONOPHLIE MOBEPXHOCTU HUXHEN paMbl NepNeHaUKYNSAPHLI U NexaT B O4HOW NNOCKOCTY.

11.6.4 MNomellaloT ONOPHYK pamy KPOMOK HWXHeW naHenu Ha daHepy, COBMECTMB YrroBble€ OTBEPCTUS MOf
60nTbl C COOTBETCTBYIOLLMMU OTBEPCTUAMMW B OMOPHON KOHCTPYKLMKU KPOMOK BEPXHEA NaHenu.

11.6.5 [TlpoBepsloT obpasely ANAA UCMbITAHUS Ha  LUEPOXOBATOCTb  MOBEPXHOCTH,  MIIOCKOCTHOCT,
nepneHAnKYNsApHOCTb U pasMepHble AOMYCKM.

MpoBepstoT, YTOOLI NaHeNM CO CPEAHUM CIOEM HWU3KOW NIOTHOCTYU ObINM @apMUpOBaHbl Ha KpOMKaXx ANs SIMHEeRHBIX
CXUMaKOLLUX Harpy3ok (CM. NyHKT 8.3.2).

Ecnun cocTas, Bec W pa3mepbl obpasua He GbiNKM 3aperucTpupoBaHbl, TO 3TO HeobxoAUMO caenaTtb B LaHHbIN
MOMEHT.

11.6.6 MNMpu HanpaBneHHOW BBEPX NpefnonaraemMoil CTOPOHe pacTaxeHus nomelyatoT obpasel naHenu B pamy u
LEHTPUPYIOT €ro OTHOCUTENbHO KPOMOK paMbl, YCTAHOBWUB CXWMaeMble MPOCTaBKW, Takue Kak epLuMKM ANS NpovuCTKU
Tpy6, B 3a30pbl BO3Me YIIoB.

MpoBepSIOT, YTO epLUMKW ANS NPOYUCTKM TpyD Obinn NPUMEpHO napannenbHbl KPOMKaM NaHesnu U He 3ajeBanu
OMOPHbLIE NOBEPXHOCTW HUXHEW pambl.

C nomowpblo nepMaHeHTHOro Mapkepa o0603HauyMTb OAHY KPOMKY KaK KOHTPOMbHYHO AN onpeferneHus
pakTYeCcKon OpUeHTaLun MaHenu MO OTHOLEHWUIO K KPeMnmeHWIo ANS UCMblTaHWsA, a Takke ANSA AOKYMEHTUPOBaHWA
MeCTOMNOSOXEHNSA NOBPEXAEHMIA.

11.6.7 PaameLLatoT NOMOCKM U3 MPYXMHHOW cTanu Ana pacnpejeneHnsa NMHeWHON Harpy3ki BAOMNb BCEX YeTbIpex
KPOMOK UCMbITaTeNbHOW NaHenu (kak nokasaHo Ha Puc. 3).

KpomK1 Nomnocok formkHbl 6blTb pacnonoXeHsl 3anognuuo ¢ KpoMkaMu obpasua.

11.6.8 MNomeLlatoT Noanoxky 3 6epesoBoil haHepsbl UK Moboro NracTuka ¢ rmajgkon NOBEPXHOCTHIO pasMepoM
3x32x32 mm [0,125x1,25x1,25 Atoiima] B TOYHBIR LEHTP UchbITaTenbHOW NaHenu B KayecTBe O4HOPOAHOW NnaTdopMbl
ANa MNyHxepa NMHeRHoro guddepeHumansHoro gatyuka.

11.6.9 TapupyroT TEeH3OMETpUYeCcKUA AaTyUK OO0 HyNsa AN BblYUTaHUSA Beca OMOPHOW KOHCTPYKUUW BepxHew
naHenu 1 ysna nuHeiiHoro guddepeHumansHoro gatyuka.

11.6.10 TlepemellatoT WCMOMHUTEMBHLIA MEXaHW3M WKW HanpaBnsALyl0 TOonoBKy, 4TOObl MpubnuanTb
UCMbITaTENbHYIO NaHesb U HUXHIOK pamy K ONMOPHOWR KOHCTPYKLMW BEPXHEN NaHenu.

OcTaHaBMNMBalT ero, Korga MexAy OCHOBaHMeM MnyHxepa fWMHeAHoro AuddepeHunansHoro Aarvuka U
nnaTOPMOR-NOANONKKON OCTAHETCA HE3HAYUTENBHLINA 3a30p.

HauuHatoT 3atarmBaTh 60Tkl B YeTbIpeX yrnax, YTobbl TOYHO CLEHTPUMPOBAaTE Y3€/ NaHenmn U HUXKHeR pambl.

11.6.11 CoefunHAKT y3en naHenu/HWXHeh pambl C OMOPHON KOHCTPYKUMEA BepxHel naHenu, nNpu 3TOM CrnepsT,
4yTobbl NpUNaraeMas Harpyska He nNpeBbIllana HarpysKky, KoTopas Co34aeTcs codeTaHMeM Beca NaHesnn U HUXHeh pambl.

11.6.12 lNpoBepsIoT, YTO Kpasa MNOMOCKW ANA pacrnpeferieHUsa Harpysku Bce elle pacrorioXeHbl 3anognuuo ¢
KpoMKkamu obpasua Ans WCNbITaHWA, a 3aTeM MooYepefHO U C OfWHAKOBBIM YCWUNMeM 3aTaHYTb yrnoBble 6oMThl 40
MIOTHOro NpUeraHus.

11.6.13 OTopBUraloT UCMONHUTENBHBIA MEXaHW3M UMW HanpaBrawoLLYo FOMNoBKY ANs CO3AaHns orpefereHHoro
3a3opa Mexay aHepHOW NMAUTON U HWXHER rpaHbio OMOPHOW KOHCTPYKUWUWM HWXHEW KPOMKM naHenu. CHuMatoT
daHepHyto nnuTy. [llpexge 4YeM npukacaTecsd K 0OOPY[OBaHWIO, CHUMAKT BCE HAaKOMMIEHHOe CTaTuyeckoe
anekTpuyectBo. OOHYNAIOT TeH30A4aTyMK AnS  OnpefeneHus Beca Yy3na OMOPHOW  KOHCTPYKUMWM  HWDKHER
KpOMKW/UCnbITaTeNbHOR NaHenu.

11.6.14 CoeMHAT KaMepy AaBMeHns C 3alUTHBIM KOXYXOM C HUXHEN NMOBEPXHOCTBIO UCMbITaTeNBHOW NaHenu
npu HesHauMTenbHOW Harpyske, okono 22 H [5 dyHT-cunkl]. LieHTpUpyIoT Kamepy AaBneHUs Mo OTHOLUEHWUIO K KpasMm
OMOPHOW KOHCTPYKLMKU KPOMKU HUKHEW naHenw. Jns 3Toro WCnonb3ytoT NpocTaBKy MW NpejenbHblid kanubp, pasMepsl
KOTOPOro paBHbl TOYHOMY PacCTOSHUIO MeXZy MNpSMOYrofiHOW KPOMKOW, pacnofioXeHHoW BepTWKanbHO B LeEHTpe
OMOPHOW KOHCTPYKLMN KPOMKM HWXKHEW NaHenn U BHELUHeW KPOMKOW MPUXUMHBIX MIaHoK Kamepbl AaBfieHus. Ty xe
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NpoCTaBKy MCMONb3YIOT 4SS MPOBEPKU 3a30pOB CO BCEX YeTblpeX CTOPOH. LleHTpupoBaHue kamepbl MOXHO cyMTaTb
BbINOSTHEHHbLIM TOrAa, Korga npocTaBKa NoSTHOCTLIO Npuneraer.

11.6.15 [Ona raek wnu 6ONTOB, MNpU MNOMOLUM KOTOPbLIX BLIMOMHEHO KPEMNIEHUE Yy3Ma HWXHEA pambl W
UcnblTaTenbHOW NaHenu, noodepefHo MPUMEHUTL COOTBETCTBYIOLMA MOMEHT 3aTsKKku ¢ warom 1,8-Hwm [16-groim—
PYHT-CUIbI].

MpumeuyaHue 10 — MNpUMeHeHNe MOMEHTa Kpenexa SBMSeTCA pellaloWuUM Ans AOCTUXEHUS CBOGOAHO OMnepThiX
rpaHnyHbIX ycrioBuii. Kak npasuno, naHenu ¢ GonblUel XeCTKOCTbIO Mpu U3rnGe WM XecTKOCTbio Npu cABUre, Unu ¢ o6eumu
xapakTepucTukamu, TpeGyloT Gorbluero MoMeHTa Kpernexa, 4ToGbl MpucrnocobrieHVe okasano BrUsHWe Ha MpocTyto onopy. Mpu
OTCYTCTBUU B PacMopsKeHUN TeXHUYecknx TpeGoBaHWii K MOMEHTY criefyeT BbIMOMHUTE NocriefoBaTerbHble NCMbITaHUsA Mo JIMHeHHOMY
U3MEHEHUIO HanpsXeHUs ¢ yrpaBneHueM CMeLUEHWS Ha OCHOBE PErynspHOro MoBbILLIEHUS MOMEHTa B COOTBETCTBUM C NYHKTOM 11.7.1.

11.7 Harpy3aka

11.7.1 Tpouepypa A. [Ons onpefeneHWs MOMEHTa 3aTSKKW, KOTOPLIA COOTBETCTBYET CBOOOAHO OMEpPTHIM
rPaHWYHBIM  YCIIOBWSAM, BBINOMHUTL MOCMefoBaTeslbHble WCMBITAaHWA MO JIMHEWHOMY W3MEHEHWIO HanpsikeHws ¢
yrpaBreHMeM CMeELLeHWS Ha OCHOBe PerynsapHoro MoBbILIEHUA MOMeHTa Ha 1,8 Hm [16 dyHT-cuna-groliMoB] gna
Kaxxgoro NnoBTopeHus, HadnHasa ¢ 1,8 Hwm [16 dpyHT-cuna-goiMoB]. Mcnonb3yloT cUCcTeMy perucTpauun jaHHbIX, KoTopas
O4HOBpPEMeHHO 0TOUpaeT 1 perncTpupyeT AaHHble AaBMNeHWsA B kaMepe, YNpyroi gedopmauun naHenum, u nokasarenei
TEH30MEeTPUYECKNX AaTYMKOB C MHTepBanamn He Gonee 3 c¢. CHavana npuknagelBaloT cTaHAAPTHYO NepBOHaYanbHyo
Harpy3ky 44 H [10 cyHT-cunbl] AnNA onpegeneHuss BCeX OMOPHBIX NoBepxHocTeld. OBHyNAT AaT4uK AaBreHWa u
naHenbHbIA NUHeRHBIR auddepeHunanbHblil aTuuK. 3anuceiBaroT MOMEHT, MPUMOXEHHBIR K KpernexXHbIM anemMeHTaM
OMOPHON KOHCTPYKLMU HUXHER KPOMKU MaHenn. 3atemM OCTOPOXHO BLIMOMHANT MWHERHOe U3MEeHeHWe HanpsPKeHUs co
CKOPOCTLIO WUCMOMHUTENBLHOMO MexaHusMa/HanpaBnsowein ronosku 1,0 mMm/muH. [0,050 groimoB B MUHYTY] Ao
HebonbLIOro  OTKNOHEHUA B Mpejenax ydvacTka JIMHEWHOW/yNpyroid XapakTepucTUKW  CTPYKTYpbl  MaHenwu.
MpnbnuanTenbHyro OLEHKY Npefena 6e30MacHoro OTKIIOHEHWS BbIMUCISAT MyTeM YMHOXEHWS 1 MM Ha OgHYy AeCATYto
OTHOLLUEHUS pacCTOsHWUA MeXZy onopaMu K TomnwwWHe naHenu. MOMEHT cuuTaroT [OCTaTOuYHBIM MPW  NOSyYeHUU
U3MeHeHUs MeHee 1% (NpWHWMas BO BHUMaHWe TOSbKO YTO MpeLUecTBYIOLLee UCMbITaHNe Mo SIMHERHOMY U3MEHEHUIo
HanpsKeHWUs1) B YKIIOHe KpUBOW OTHOLLEHWA AaBneHus K gedopmauii, Kak onpegeneHo nog6opom MeToga HauMeHbLLIUX
KBaApaToB.

11.7.2 Mpoueaypa B. [Ina onpefeneHnsa oTHOLWEHUA AaBrneHUA/Harpy3kn K edopMaLmn UcnbITaTeNbHON naHenu
Ans HebonbluMx gedopmauuii UCMOMb3YIOT CUCTEMY PerncTpauun AaHHblX, KOTopas OAHOBPEMEHHO OTOupaeT K
perncTpupyeT nokasaTenu TeH30A4aTyMKa, JaHHble JaBfieHUs B kamepe, ynpyroi gedopMaumu naHenu, u nokasarenu
TEH30MEeTPUYECKNX AaTYMKOB C MHTepBanamn He Gonee 3 c¢. CHavana npuknagelBaloT cTaHAApPTHYO NepBOoHaYvanbHyto
Harpysky 44 H [10 ¢yHT-cunbl] 4Ns onpefeneHns BCeX ONopHbIX noBepxHocTen. OCHYNAIOT AaTyuK JaBneHusa B Kamepe
W NaHenbHbIA TUHEeRHBIA quddepeHUnansHblii faTuuk. 3anucsiBaroT MOMEHT, NPUMOXEHHBIA K KpeneXHbIM anemMeHTaMm
OMOPHON KOHCTPYKLMUW HUXHER KPOMKM naHenu. 3anvcbiBatoT BpeMs 3anycka. 3aTemM OCTOPOXKHO BbIMOMHAT JIMHERHOe
U3MEHEeHWe HanpsiKeHUs CO CKOPOCTbI0 WCMOMHUTENBHOro MexaHuama/Hanpasnstowen ronosku 1,0 mm/mun (0,050
LIOAMOB B MUHYTY) A0 HeDOONbLIOro OTKNOHEHUA B Mpejenax yvyactka MMHEAHOW/YNpyroi XxapaKTepuUCTUKN CTPYKTYpSI
naHenu. MpubnuantensHyo OUeHKy npejena 6e30nacHoro OTKIOHEHWS BbIYMCNAOT NyTeM YMHOXeHWA 1 MM Ha ofHy
[EeCATYI0O OTHOLUEHWUA pacCcTOSHUA Mexay onopamu K TomwuHe naHenu. [oBTOpAT Npoueaypy HECKOMbKo pas, YTobbl
cMorna npousoiTu ctabunusauus. MNocne kaxaoro UCNeITaHWA BLIMOMHAT BO3BPAT K NepBOHaYanbHoW Harpyske 44 H u
3anucbIBaloT NokasaHus NMHeHoro gudpdepeHUnanbHOro JaTunka B kadecTBe nokasaTens ocTaToMHOW gedopManuu.
3anucelBaloT BpeMsi M3MepeHWs ocTaTouHol aedopmauun. MNeped kaxgblM NPOroHOM OBHYNATbH AaTYMK JaBMeHUs U
naHenbHbIA NUHEWHbIA guddepeHUnanbHblil gaTtink. YepTaT rpaduki faHHbIX OTKMOHEHUS OTHOLUEHMWS Harpysku K
NaHenu W JaHHbIX OTKIOHEHUS OTHOLLEHWA faBMeHUs B Kamepe K naHenn. HakmoH aTux KpuBbIX ABMSETCA NokasaTenem
OTHOCUTENBLHON ABYXMEPHOW XKEeCTKOCTU Mpu u3rnbe obpasya AN MCMbITaHUIA C y4eToM Tex obpasLoB, KoTopele Gbln
ncnblTaHbl Ha NGO APYroi NaHeny Npyu NOMOLLM Takoro e 06opysoBaHNA NPW TakMX Xe YCroBusIX.

11.7.3 Mpouepypa C. [Ons onpeeneHWs MNpoYHOCTU Mpu MEPBOM paspylLleHWM naHenbHoro obpasua Ans
UCMbITaHUIA, UCMONB3YIOT CUCTEMY PErMCTPaLUK faHHbIX, KoTopas O4HOBPEMEHHO OTOMPAaET U PerncTpupyeT nokasarenu
TeH3ojaTyWKa, AaBfieHne B Kamepe, ynpyryro gedopMaluio NaHenu, U nokasaTenn TeH30MEeTPUYEecKUX LaTuukoB C
UHTepBanamu He Gonee 3 ¢. CHavana npuknagblBatoT CTaHAapTHYIO NepBoHavansbHyto Harpysky 44 H [10 dyHT-cunbl]
ONs onpeAeneHns Bcex OMOPHbIX NoBepxHocTel. OBHYNAT AaTyuK aBfieHus B Kamepe U MNaHenbHbld NIMHENRHbIN
AndbdbepeHynanbHblii JaTunk. 3anvceiBatoT MOMEHT, MPUMOXKEHHBIA K KPeneXHbIM 3f1eMeHTaM OMOPHON KOHCTPYKLMK
HWKHe KPOMKW nNaHenu. 3anucbiBaloT BpeMs 3arnycka. 3aTeM OCTOPOXHO BbIMOMHAKT JIMHEWHOe W3MeHeHue
HanpsXXeHWs CO CKOPOCTbIO UCMOMHWUTENBHOMO MexaHw3Ma/Hanpasnstowei rornosku 1,0 mMm/muH. [0,050 grolimoB B
MWHYTY], ecnun npegBapuTenbHble UCMbITaHUSA NMPU ManblX OTKIOHEHWUAX He NoKasanu, YTo Nepeoe paspyLueHue ¢ Manon
BEPOSATHOCTBIO MOXET MPou3oiTh B npegenax ot 10 go 20 MUHYT, Ha4YMHAA C MOMEHTa MPUIOXEHUS Harpy3ku. B sTom
crnyvyae BbIMOSHAT PErynMpoBKY CKOPOCTWU. 3anuchbiBaroT (PakTUHECKYH CKOPOCTb WCMOMHWUTENBHOro MexaHusma /
HanpaBnswooLwen ronosku. pogomkaroT NMHERHOE N3MEHEHWe HaMNpsKeHUs A0 TeX Nop, Moka nokasaTenu Harpysku u
JaBrieHuss He MpeKpaTAT MoBbIWATLCA WM HadHyT yMeHbliatbes. [locne McnbiTaHWMSA BbIMOMHAKT BO3BpaT K
nepeoHavansHol Harpyske 44 H [10 dpyHT-cunbl] 1 3anuckiBatoT NokasaHUs NMHeiiHoro audpdepeHumansHoro gatyuka B
KayecTBe MokKasaTensd ocTaTouHol gedopmanu. 3anuceiBatoT BPEMS U3MepeHUsl 0cTaTouHon gechopmManmu.

MpumeduaHwue 11 — lMockonbky paspyLleHUs B CTPYKTypax MHOTOCMOIHbIX MaHerneil 3a4acTylo eABa 3aMeTHbl U
HeKaTacTpodUIHbI, pekoMeHAYyeTCA BO BPeMs UCMbITaHUIA NPpU NIMHENHBIX U3MEHEHUSX Harpyskiu Ao NepBOro paspyLlleHWs YCTaHOBUTb
COOTBETCTBYHOLME Mpederibl Harpysku W CMelleHus, 4ToGbl MPeAoTBPaTUTL YpPe3MepHylo Harpysky kamepbl AaBneHUs Wi
noBpexaeHWe KpenreHus, unu oba criyyas.
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11.8 3anuck AaHHbIX. 3anucbiBaloT TeMnepaTypy OKpyxartowen cpefbl U OTHOCUTENBLHYIO BNaXHOCTb BO BpeMS
ucnblTaHua. 3anucbiBaloT Harpysky W AaBneHne No OTHOWEHW K CMelleHuto (unu gedhopmaumun) naHesnbHOro
NWHelHoro AuddepeHUMansHOro Aatdvka HemnpepbiBHO WM Yepe3 perynspHble MNpOMeXyTKM BpeMeHu. [lpu
obHapyXeHun crnos nepexoja WM nepBOHavanbHbIX PaspyLUeHUid 3anuceiBaloT Harpysky, gedopmauuio 1 Bug
noBpeXAeHUs B Takux Toukax. Ecnu obpasely Ansa ucnbiTaHWA NoABepratoT Harpyske 4o OOMbLUMX OTKIOHEHWI, TO eCTb
BENUYMHa OTKINOHEHW cocTaBnseT 6oree MOMOBWHBI TOMNWMHBLI MaHenW, 3anucbiBaloT MaKCUMarbHYH Harpysky,
JaBrieHne un cMelleHue (MnuM gedopmauuro) MaHensHOro NUHenHoro AudpdpepeHumnansHoro gatyuka. [1ocKonbKy
MHOMOCIONHEBIE CTPYKTYpPbl 3a4acTyto COAepxaT MaTtepuarnbl, KOTopble NPOABNSAIOT YNPYroBs3k1e Unv gpyrue saBucumele
OT BPEMEHMW XapaKkTePUCTUKK, TO 3aNUChIBaAtOT BPEMS Hayana NpUnoXeHUs HarpysKku.

3anuceiBaloT BpeMsi MPW CHATMU NOKa3aHWA OocTaTouHOW JedopMauuv Mpyu NMOMOLUM MaHeNbHOro fIMHERHoro
audpdepeHumansHoOro gatyuka.

M pumMedYyaHNe 12 — ﬂpyrme BaXHble AaHHble, KOTOpble MOTYT ObITb NOMNe3HbIMU npn OCMbICITEHNN OTKITOHEHUIA OT HOPMbI
BO BpeMA UCNbITaHMNA, BKNOYaOT AaHHbIE OTKINOHEHWUA OTHOLUEHNA Harpy3Kn K rofioBke 1 JaHHble OTHOLUEHUA Harpys3Kn KO BpeMeHN.

12.3.1 Mpuemnemble pexuMel paspylleHuid. CABUroBoe paspylUeHWe cepfeyvHuKka, oTaeneHue unn otcnaneaHue
NWLEBOro nucTa, NPOAOSbHEIA U3rMb NULUEBOro NUCTa, UNW paspylleHne NULEBOro NINCTa NpU pacTsXeHUn SBNATCS
npuemMneMbIM1 pexXUMamMmn paspyLIeHUs], MPKU YCIoBUM, YTO paspyLLeHUe NPOMCXO4WUT Aarieko OT Kpaes naHenu.

12.3.2 Henpuemnemble pexumMsbl paspylleHWd. Henpuemrnemble pexumbl paspylleHWin 3To apTedakTbl camMoi
MeTOAMKN UCMbITaHUA. Hanpumep, 3To cnpaBefnMBo AN pa3pyLUeHWid, Ha PacCTOAHUN MeHee O4HOMN TOSLUMHEl NaHenu
OT OMepToro kpas ucneliTyeMoro obpasua. Takne paspyLLieHUs ABAAITCH HenpueMneMbIMu.

MpumedvaHune — Pegakuua pasgena nsmMeHeHa ans npusejeHus B cootseTcTeue ¢ TpeboBaHnamm FOCT 1.5 (nyHKT 7.9.8).

OA.8

13. O6paboTtka pe3ynbTaToB

13.1 PacueT umarnba W xeCTKOCTM Ha cABUr B u3genuu. [ONOomHWTENbHO K NPAMBIM W3MEPEeHUAM YNpyrux
JedopMauuin M HanpsXXeHWd B MHOTOCIIOHOW MaHenu, STO WCNbITaTeNbHOe YCTPOWCTBO MOXET MCMONb3oBaTbcA ANA
noflydyeHuss nokasatenei usrmba M XKeCcTKOCTW Ha CABMI B M3JeNUW W3 MHOFOCMOWHOW naHenwW, ¢ MpUMeHeHueM
KOMBWHWPOBAHHOrO aHanMTUYEeCKOro/aKcnepuMeHTanbHOro nogxoga. 3TO aHanuTMYecKoe pelleHue nojpasymeBaeT
PaBHYIO TOMLUWMHY, W3OTPOMHbIE NWLEBLIE MUCTEl, W3OTPOMHbIA CepaeydHuK, W criefyeT AONyLUEHWAM Knaccu4eckoi
TEopUW MHOrOCMOWHBIX CTPYKTYp. BcrneacTBue nerko nogfepXvMBaeMblX KpaeBblX YCIOBUW, MOXET MCMOfb30BaTbCS
pelLeHne ypaBHeHnA HaBbe (4BoiHON pag dypee). Ynpyras gedopManusn onpegenseTcsa akenepumMeHTanbHelM NyTem B
TouKe Xd, Yd. CyMMa CcOCTaBNAOLMX OTHOCUTENBHOMO YAMMHEHWS (Ex + €y) M3MepAETCH BO BTOPOW BbIGPAHHON TOYKE Xs,
ys. CnegoBaTenbHo:

C C,
©, =2+, (1)
B S’
c C
e +e, ) =(=+F)=, 2
(e, +e,); (2 ) 3 (2)
A€ @, — onpeneneHHoe sKcNepUMeHTaNbHLIM NyTeM 3HaYEHe YNpYroi edopMaLim B Xd, Yd:

e
C1, C2 — KOHCTaHThI U3 peLLEHNs] ypaBHeHus1 HaBbe
B — conpoTuBneHue naruoy;,
S — KeCTKOCTb Ha CABUT
(e, +¢€, ), — ONpefeneHHas akcnepuMeHTanbHLIM MyTeM CyMMa OTHOCUTENBHBIX YATMHEHWH B X,

Yd;
C — TOJIlWWHa cepaedHUKa,
f— TONWMHa nuueBoro nnucTa,

mmd nmé
16Pa v, g, oSt a Jeos( a ) mnx, . mmy,
Cl Z Z 2 232 sin Sin ,
m=13,5n=13,5 mn(m*+n-) a a
mmd nno
16P,a> & & cos(—a )cos(—a ) mnx,  mmy,
C,=—"— Z SN sin ,
n m=13,5n=13,5 mn(m* +n*) a a
roe Pm — wn3MepeHHOe 3KCMepUMeHTanbHbIM MyTeM fAaBneHue B GannoHe (BHYTpPeHHero)

JlaBneHus;
a— ANWHa, LWWPWHa KBagpaTHOW NNacTUHLI MeXay onopamu,

o=>(a-A):
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A, = F—”’ (adbpekTBHAA NNoLwaab AaBneHns);

m
Fm — n3MepeHHas aKkcnepuMeHTanbHbIM NyTeM obLyan Harpyska Ha naHens;
N — KonunyecTBO BKIFOYEHHLIX YITEHOB psga.

Mone3Ho N3MepUTb 3HAYeHUs ynpyrux gedopmaumnii U HanpsXKeHWA aKCnepUMeHTanbHbLIM NyTEeM Ha y4YacTKkax ¢
HebonbLWMM rpagueHToM, Hanpumep, NobrnM3oCTU OT LEHTpa WM B LEHTpe naHenu. Tunosoe 3HauveHue N, 4ToObI
rapaHTMpoBaTb  CXOAMMOCTb  psAa, MeHblle  wunu  pasBHo  20. CxoguMoCTb  yKasbiBaloT  Korga
(Sv— Sn1)/Sn<e. SN a0 cymma paga ¢ N uneHamu, a & ABnNAeTCA NpefBapuTenbHO onpefeneHHon pasHuuein. Kak
npa.uno, € Buibupaetca € = 0,01.

YpaBHeHWA 1 1 2 MoryT 6bITb pelleHbl nocrnegoBaTenbHo Ans B u S. [pu U3BEeCTHOM (ex + €y)e , YPaBHeHUe 2
MoxeT BbiTb pelleHo Ans B, a Npu M3BECTHOM we, B, ypaBHeHWe 1 MoxeT BbiTb pelleHo Ans S. Heobxo4uMo y4ecTb,
YTO 41151 OPTOTPOMHBIX NINLEBBIX JIMCTOB JOSMKHBI ObITh ONpeAeneHbl TPWU 3HAYEHUS KECTKOCTU Ha U3rnb (conpoTuBneHne
n3rndby), a ANSA OPTOTPOMHOrO CepAeYHWKa onpedensoT ABa 3HaAYEHWUA XKeCTKOCTU Ha casur. HeobxoguMmo nonyyuuntb
NATb YPaBHEHWIA ANA NATU HEU3BECTHLIX 3HAYEHMIA XKECTKOCTH.

MpumeyaHne — Peaakyua pasgena nsMeHeHa Ansa npuBedeHunsa B cOOTBeTCTBUE € TpeBoBaHuaMU TOCT 1.5 (NyHKT 7.9.9).

OA.9

14. MpoTtokon

14.1 3aHOCAT B NMPOTOKON CreAYHOLY MHpOPMaLMIO B MakCUMarnbHO BO3MOXHbLIX npeaenax (nvbo BkrroYaroT
CCbINTKW Ha APYryto AOKYMEHTaLuio, KOTopas COLepXUT Takyto WHdopmauuto). (3akasduk HeceT OTBETCTBEHHOCTb 3a
NPOTOKONMPOBaHWE MapaMeTPoB, KOTOpPble He KOHTPONWPYIOTCA JaHHOW WcnblTaTenbHol nabopaTopueid, Hanpumep,
KOMMOHEHTLlI MaTepuanos WU NapaMeTpbl U3roTOBIEHNUA NaHenew):

14.1.1 Bepcusa unu gata BbliNycka HacTosALWEN METOAUKN UCTIBITaHUA.

14.1.2 NaTta Bbinycka U MeCTO XpaHEeHUSA 3TOW METOAUKM.

14.1.3 meHa nuy (nabopaHToB) UCMONb3YHOLLMX HACTOALLYIO METOAMNKY MCNbITAHUNA.

14.1.4 W3MmeHeHUa HacTosAlWed MeTOAWKM WCMbITaHWA, 3aMeYeHHble B Xofe UCNbITaHWA OTKIMOHEHWs, Wnu
npobnemel ¢ ob6opygoBaHMeM BO BPEMS UCTbITAHUNA.

14.1.5 OnncaHune Bcex Matepuanos, ABMNAOLUXCH KOMMOHEHTaMU UCTLITYyeMoro obpasya MHOrOCINONHON NaHenu,
BKItOMAsA criefytolime napameTpbl AN Kaxgoro obpasua: TEXHWYeCKUe XapaKTepuCTWKM MaTepuana, TUn maTepuana,
obo3HayeHWe MaTepwana NPOU3BOAMTENS, HOMepa MapTUA WNU Cepuii MPOU3BOAMTENS, UCTOYHMK (ecrn mMatepuan
noflydeH He OT Mpou3sBogWTens), AaTebl cepTUdMKauuK, AaTbl UCTEYEHUE cpoka LeACTBUA cepTUdMKaToB, guameTp
Myvka BOMOKOH JIULEBOro JinMcTa, KOMIMYECTBO BOSIOKOH B MyYKe W KPyTKa, LUMUXTYlOLlee BeLlecTBo, gopMa MM
nepensieTeHne, NOBEPXHOCTHLIW BEC BOSIOKHA, TUM MaTpuubl, COgepXaHWe MaTpuubl NULUEBOro fucrta U cojepaHue
neTyynx BellecTB. Takke MPOTOKOSMPYIOT U3MEPEHHOe 3HayeHWe NMOTHOCTW CepAedHuKa B CcOOTBETCTBUM ¢ 11.2.2 1
M3BECTHYt0 MNOoApPoGHYIO WHpOpMauuio © ero MNpouW3BOLCTBE, Hanpumep, nopoobpasyollee BELLECTBO M
nocrnefoBaTenbHOCTb CTapeHus.

14.1.6 OnucaHWe 3TanoB M3roTOB/IEHUS CIOWCTOrO Marepuana, BKIOYas: Aata Hayana Npov3BOACTBa, faTa
OKOHYaHMS MPOW3BOACTBA, TeXHoMorndyeckas cneuudukaums, LMK BbIAEPXKKA, MeTO4WKa KOHconuiauuu W onucaHwe
“cnosb3yeMoro obopyaoBaHus.

14.1.7 [locnefoBaTenbHOCTE KOMMMEKTOBEHUSA OPWEHTauuu CroeB  CroUCTOro martepuana OTHOCUTENbHO
KOHTPOSIbHOW MNOCKOCTU, KOTOPOW AOMXHa OblTe MOBEPXHOCTb TOW CTOPOHbLI, YTO LEACTBUTENBHO KOHTaKTUpYyeT ¢
6annoHoM (BHYTPEHHEro) AaBfneHUs BO BpEMS UCTbITaHMUS.

14.1.8 PesynbTaThbl UCNBITAHWUIA Hepa3pyLUatoLero KOHTPOnS.

14.1.9 MeTog nNOAroTOBKM MUcMbITyemoro obpasua, BKIOMad CxeMy W MeToh4 MapKupoBku obpasua,
reomeTpuyeckne napameTpbl ob6pasua, MeTog oTbopa u metog obpeskun obpasLa ANsA UCTBITaHUNA.

14.1.10 [aHHble kanubpoBKW, MeTOAbl BCEX W3MEpPEHWA M ucneiTaTensHoe obopyaoBaHue. B 4vacTHocTw,
HeobXxo4WMO BHeCTW B MpPOTOKOM pe3yrbTaThl KarnMbpOBOYHOro UCMLITAHUS C UCMOMb30BAHWEM CTarbHOW MNacTWHbI
(Pasgen 9), ¢ noctpoeHueM rpaduka unu TabynupoBaHHLIM OTOOpaKeHWeM 3aBUCUMOCTM 3dpeKTMBHOW nrollaaun
KOHTakTa GannoHa (BHYTpeHHero) gaBrneHus B Buge (PYHKUMU NpUKIagblBaeMoi Harpysku, B CPaBHEHWUN C Harpy3kow,
npuknagbiBaeMoi K cTaHAapTHOR CTanbHOW KOHTPOSTLHOW NNacTuHe.

14111 Twun wucnblTaTenbHOro cTeHfa, pe3ynbTaThl LEHTPOBKM, 4YacToTa peructpauuu AaHHblX W Tun
obopypoBaHus.

14.1.12 Twun, AuanasoH W YyBCTBUTENBHOCTb WU3MEPUTENBHEBIX Mpeobpa3soBaTerneil NUHENHBIX MepeMeLLeHni
(LVDT) unu gpyrux uamMepuTenbHbIX MHCTPYMEHTOB, UCMOMb3yeMblX ANS U3MepeHus ynpyroi gecdopmayin ucnelTyemoi
naHenw.

14.1.13 Tun, AnanasoH U YyBCTBMTENbHOCTb TEH304aTYMKa AaBrieHUs], UCMOMb3yeMOro AN KOHTPONS faBneHuns B
GannoHe (BHYTPEHHEro) faBneHus.

14.1.14 NamepeHHOe pacCcTosaHUe MexXay onopamu, a.

14.1.15 Pe3ynbTaThbl OLEHUBAHUA LIEHTPOBKA CUCTEMEI, €CIIN TaKoBbIE BhLIMOMHAMNNCH.

14.1.16 PasmMephbl kaxaoro ncneiryemoro obpasua.

14.1.17 Bec obpasua u yaenbHbIl Bec Ha efuHUUy nnowagn (CKOPPEKTUPOBaHHBLIA, YTOObI WCKIIOYNTL
MaTepwuansl, ycunusaroLime kpas obpasua).

14.1.18 [MapameTpbl W pe3ynbTaTbl NoAAEpXaHUA TemnepaTypHO-BNaXHOCTHOrO peXxuMa, WCrnonb3oBaHue
GEeryHkoB U NX reoMeTpuyeckne pasmepbl, MCMOMb3yeMble NPoLUeAypbl, KOTOPble He yKa3aHbl B NPUMEHSEMOM MeToje
UCbITaHWA.
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14.1.19 OTHoCcHTEeNbBHas BraXHOCTb BO3fyxa U TeMNepaTypa B UCTbITaTenbHol nabopatopum.

14.1.20 YcnoBua B Kamepe ANA MWCMbITaHWA Ha BO3JEWCTBUE OKpyXalolleh cpefbl (ecrnv ucnonbayeTcs)
UcnblTaTeNbHOro CTeHAa U BPeEMS BbISEPXKKA B YCNOBUSX OKpY»KatoLeh cpeabl.

14.1.21 CKkopoCTb NpoBeAeHUs UCNbITaHWUIA.

14.1.22 [OunameTp, XapakTepuUcTuku pe3bbbl WM npuraraemMoe ycunue AnNA YeTbipex KpenexHblX AeTanen
(3a@XMMOB), MPWXUMAIOLLIMX HUXKHIOK OMOPHYIO paMy AN KpaeB NaHenn K BepxHeh ONOpHON CTPYKType AN NaHenu.

14.1.23 Pa3melleHune faTymka Ha obpasLe 1 TUM Kax[oro UCromnb3yemMoro gatymka.

14.1.24 Ecnu ncnonb3oBanucb TeH304aT4MKWU, B NPOTOKOM 3aHOCAT TUM, CONPOTUBMEHUe, pa3mep, KoadpduuneHT
YyBCTBUTEMBHOCTU TeH30f4aTyuka, MeTod KOMMEeHcauuu BIWUAHWA TemnepaTypbl, OTHOCWTEnbHas nornepeyHas
YyBCTBUTEMbHOCTb, HOMEp MapTUXM U HOMEp Cepuu, COMPOTUBMIEHWE MPOBOSIOMHOrO BLIBOAA, W MUCMOMb3yeMble
nonpaBoyHble KOSPPULIMEHTHI.

14.1.25 KpuBble 3aBMCMMOCTW AaBreHue-ynpyras gedopmaumsa 1 AaBreHue-HanpsxeHne n TabynupoBaHHble
JaHHble 3aBUCMMOCTU YNpyroil gedopmaLmmn OT Harpysku U gaBrieHus], a TakKe 3aBUCUMOCTU HanpsiXXeHUs OT Harpysku
¥ AaBneHus ansa kaxgoro obpasua.

14.1.26 PaccuunTtaHHbIA M3rnb ¢ marnoii ynpyroi gecdopmaLmeit n XeCcTKOCTb Ha CABUr.

14.1.27 Harpyska 1 gaBneHue nepexopa ANs NaHenu W paccyWTaHHas CABWIoBas NMPOYHOCTb CepAedHuKa npu
JaBneHun nepexofa AN naHenu.

14.1.28 Ecnu onpefensAloT NpoYHoCT B 06nacTu nepexoja naHenu, Metog noagbopa nNpsAmoi (ecrny UCMomnb3yioT)
W AWanasoH HanpskeHWs wnu ynpyroi gecopmMaumun, unu oba 3Tu napameTpa, B KOTOpbIX Obin BbINONHeH nogbop
NPSMOWA UK onpeAerneHbl SIMHAU YNPYrocTu.

14.1.29 Pexum paspylleHUda M MeCTO paspylleHus Kaxaoro obpasla OTHOCUTENbLHO KOHTPOSMbBHOro Topua
(11.6.6).

MpumMmeyvyaHune — Pepakuma pasgena nsMeHeHa AnA npusedeHnsa B cooTBeTcTBue ¢ TpeboBaHuaAmM TOCT 1.5 (nyHKT
7.9.10).
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MpunoxeHue OB
(cnpaBouHoe)

OpUIMHanNbHbINA TEKCT HEBKITHOUYEHHBIX CTPYKTYPHbIX 3/IEMEHTOB

nb.1
3.3 YcnoBHble 0603HauYeHus:
3.3.1 a = paccTosHMe Mexay onopaMu GUTUHra ANA MUCMBITAHWA WNUM AAMHA W LUMPUHA KOHCTPYKLWM

ucnblTaTenbHON NaHenu Mexay onopamu;

3.3.2 Aeff = UCTWHHAA NOBEPXHOCTb KOHTakTa anfnoHa faBrfieHus, Korga B HEM CO3faeTcs JaBfieHWe cxaTtus,
YTOOLI BannoH Harpyxan ucnbiTaTeNbHYo NaHenk,

3.3.3 B = conpoTuBneHune ucneliTatenbHoW NaHenu uaruoy;

3.3.4 ¢ = TonwuHa 3anonHuTens;

3.3.5 ex = HopManbHas gecdopmaumsa obrMLOBOYHOMO SINCTA, X KOMMOHEHTA;

3.3.6 ey = HopmanbHas gedopMaumst 0brMLOBOYHOIO NINCTa, ¥ KOMMNOHEHTA,

3.3.7 f = TonwwmHa obnMLoBOYHOro NNUCTA;

3.3.8 Fm = oblwan BepTUKanbHO HampaBfieHHas cWufa, Mo OTHOLIEHWIO K WCNblTaTeNbHOW NaHenu, CorfacHo
M3MepeHWsAM JaTyuka Harpysku annapaTa ANns UcnelTaHui;

3.3.9 h = cpefHAs obwas nnowaakb UcnbITaTenbHOR NaHenw;

3.3.10 N = konun4ecTBO y4TEHHLIX 00pas3LoB 3a PA4 UCTbITaHWIA,

3.3.11 Pm = 3KCepuMMeHTansHo UsmepeHHoe gaBreHune 6annoHa;

3.3.12 ¢ = WwupuHa B NpUrpaHM4HOM y4acTKe 6e3 HarpyeHus y UCMbITaTeNbHOW MaHenu Mmexgy onopamu no
KpasiM U UCTUHHOI rpaHnLieii 30Hbl BIUSHWSA HarpysKku;

3.3.13 S = conpoTuBneHne UcnblTaTensHOW NaHenu caBury;

3.3.14 we = aKCNEPUMEHTArNbLHO YCTaHOBMNEHHanA ynpyras AedopMaLus B LIeHTpe UCNbITaTeNBHOW NaHenu.

0b.2

5 3HaueHue U npumeHeHue

5.1 JaHHON MeTOoAMKON UCMBbITAHUA MOLESNMPYIOT YCMOBUSA TMAPOCTaTUYECKOrO HarpyxeHus, KoTopble 3a4acTyto
uMetoTca B (PaKTMYECKUX YCIIOBWSAX MHOMOCIOMHBLIX KOHCTPYKLUWHA, Kak Hanpumep, KOPMyCHble KOHCTPYKUMU CydeH.
HaHHas mMeTogWka UCMbITaHWA MOXET WCNONb30BaTLCHA A4S NPOBEEHNA CPaBHUTENbHOW OLEHKM XeCTKOCTW Ha usrnb B
MIOCKOCTU Y MHOTOCIOMHOrO KOMMO3ULMOHHOIO MaTepuana, U3roTOBEHHOrO C PassiMyHbIMU COMETAHUSAMU MaTepuanos,
WK Ke MpWU MOMOLUM pasfMYHbIX MPOLECCOB M3roToBNeHUs. [1ocKonbKy B OCHOBY METOAMKW 3aMOXeH MpuHLUMN
pacnpefefnieHHol HarpyskM, HO He COCPefOTOYEHHOW Harpysku, Takke BO3MOXHO MpeaocTaBuTb Oonee
npaegonofobHele faHHble O MexaHM3Max paspyLleHWA MHOrOCMOMHBLIX CTPYKTYP, KOTOpble HarpyxarT nojobHbIM
obpasom. [aHHble pe3ynbTaToB MWCMbITAHUA MMeErOT OGOMbLUYIO MPakTUYECKYr0 LIEHHOCTb AMS KOHCTPYMPOBAHUSA U
NPOEKTUPOBaHWS, MOArOTOBKA TexHWYeckux TpeboBaHWii Ha MaTepuan(bl), a Tawke AnA obecnedeHWs kadecTsa M
paspaboTku TexHonornn. Kpome Toro, AaHHble U3 AaHHOW MEeTOLMKW MCMbITaHuiA ByAayT npakTW4ecKn NonesHeIMU Mpu
YTOYHEHUM BbIGOpa NPOrHO3HOW MaTtemMaTUYECKON TeOpUN UM KOMMNBIOTEPHOW NporpamMmmel AN NPUMEHEHNUS B KadecTBe
CPeACTB NPOEKTUPOBaHUSA KOHCTpYKUMA. CBOWCTBA, AaHHblE O KOTOPbLIX MOMy4alT Ha OCHOBaHWW AaHHOW MeETOAMKM
UCMbITaHUIA, ABMAKOTCS:

5.1.1 ynpyras gedopmauns Ha NOBEPXHOCTU NaHeNu npu Harpyske,

5.1.2 pecpopmMaumsi oBrMLOBOYHOro NUCTa MNaHemNM Npu Harpyske;

5.1.3 conpoTuBneHne naHenm narudy;

5.1.4 conpoTuBNeHWe NaHenu caBury;

5.1.5 NpoYHOCTE NaHenu un

5.1.6 pexumbl pa3pyLleHUsa naHenu.

0B.3

6 Mewatowme Bo3gencTeus

6.1 lNogroToBka MaTepuwana u obpasua. [pakTudeckMe MeTOAbl W3rOTOBNEHWS MaTepuana HeHagnexallero
KayecTBa, HeJOCTATOYHOCTb KOHTPONS 3a COOCHOCTLIO BOSIOKOH, @ TakXe MNOBpexjeHue, KOTOpoe HaHOoCUTCA Mpu
HeAOMKHON MexaHudeckoil obpaboTke KOHTporbHOro obpasua — BOT Te U3BECTHbIE MPUYMHBI, KOTOPblE MPUBOAAT K
6onbloMy pa3bpocy AaHHblX No Matepuanam B BonblIMHCTBE criyvyaeB. K KOHKPETHBIM dhakTopam y maTepuanos,
KoTOpble BO3AEWCTBYIOT Ha KOMMO3WLUMOHHBIE MaTepuasnbl M3 MHOFOCHOWHBIX CTPYKTYP, OTHOCAT BapuMaTUBHOCTb MO
NAOTHOCTU 3aMOMHUTENS W CTeMNeHb OTBEPXAEHWS CMOSbl Kak B MaTpuue OBGNULOBOYHOMO NINCTa, Tak U y KresLero
BelllecTBa 3anonHutens. Cpefn HemManoBaXHbIX acrneKToB NOAroTOBKM 0BpasLoB U3 MHOMOCIONHLIX NaHenen, KoTopble
cofelCcTBYOT pa3bpocy JAaHHbIX: HeMnofiHoTa YyBRaXHeHUs OOMMUOBOYHOrO fMCTa TKaHW, HEenofiHoTa Wnu
HepaBHOMEPHOCTb MPUKIENBaHWUA 3anosiHUTENsA K rpaHsam obfWLOBKM, OTCYTCTBUE KBaLPATHOrO CEYEHUS Yy CMEeXHbIX
KpaeB MaHenu, HECOOCHOCTb 3amnofHWTens C 3arneMeHTamu OOBMULOBOYHOIO fINCTa, HanWdMe CTHIKOB WU UHBIX
HeCrnonowHocTeld 3anonHUTens W obnuUOBKWA, KpUBM3HA B MNOMEpPeYHOM HaMpaBfeHWM, a Takke LIepoXoBaToCTb
MOBEPXHOCTH.

6.2 XapaKkTepuCTUKU pUTUHraA ANsA ucnbiTaHuid. KoHdpurypauua KOHCTPYKUMU CO CTECHEHWEM KPOMOK MnaHenu
MOXeT OKas3aTb 3HauuTeNlbHOE BNUSHWE Ha pesynbTaTbl UCMbITaHUA. [MpaBWUIIBHOCTE MHTepnpeTauun pesynbTaToB
UCMbITaHUA 3aBUCUT OT PUTUHra, KOTOpbIM obecrneuuBaeTcs onopa MWCMbITaTeNlbHOW MaHenu Takum obpas3oM, mpu
KOTOPOM MOXHO cyuTaTb, YTO MPUHWMAIOTCS PaHWYHbIE YCINOBWSA, KOTOpble YA OBNETBOPSIOT YCIOBUSM CBOGOAHOrO
onupaHusa. Llandebl, KoTopble pacnofioKeHbl Ha KpaeBbiX OMopax MaHenu, LOMKHbl ObiTb HamnpaBfieHbel B OA4HON
MAOCKOCTM U ObITb MepneHfWKynApHBl OCU  HarpyxeHws. Ecnu camblil PUTUHI XapakTepusyeTcs [OCTaTOYHOW
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XECTKOCTbIO, TO BO3MOXEH BbIBOZ O MPOYHOCTU NaHeNn U ee KeCTKOCTW C Hann4meM OLIMBOYHBIX AaHHbBIX NPU YCNOBUM
HeAO0CTaTOYHOrO MOMEHTA, KOTOPLIA Obifl MPUMAOXKEH K Kpenexy, UKCUpPYIOLLEMY OMOPHYIO pamy HWXHeW naHenu. B
obLux cryqasx naHeny ¢ BonbLUei XKEeCTKOCTbIO K M3rnby U caBury TpebytoT 60MbLUMIA MOMEHT 3aTSXKKU A51S MOMNyYeHns
ycrnosuiA cBOGOAHOIO ONMpaHus.

6.3 XapakTepuctuka GannoHa fgaeneHus. [Npyu ucnonb3oBaHUKM GannoHa faBrneHWs HadaTb BBOA HOPMarbHOM
Harpy3ku Mo OTHOLUEHWIO K NfacTWHe, MPW 3TOM NMHEeWHas XapakTepucTuka MnacTWHbl 3aBUCUT OT MWTOrOBOMO
pacnpefeneHus pasneHus. MICTUHHaa GyHKUMA GannoHa AaBneHus 3akiiodeHa B npeobpasoBaHun abconioTHOWM
Harpysku, npuknagbiBaeMon annapaTtoMm ANS WCNbITaHWA, B Mofle faBrfieHMWA, KOTOPOE MOXHO YCTaHOBUTb MyTeM
OTHOCUTENBLHO MNPOCTOW MaTemaTudeckod Mogenu. B crnyyae wcnonb3oBaHus GannoHa B rMAPOAMHAMWYECKOM
WCMOMHEHUW JOMYyCcKaeTCa NPUHATL Creayrowne ABa ynpoLljaroLmx npeanonoxerus: (1) gpopMa NoBEPXHOCTU KOHTaKTa
— npocTeiM obpa3om onpegenseMas reomeTpudeckad copma (Unu codetaHue ¢opM) KM (2) B npefenax rpaHul
MOBEPXHOCTU KOHTaKTa COXPaHSeTCs MOCTOSHCTBO AaBrieHus. Pacnpefenenve faBrneHus panee xapakrepuayeTcs
UCKIIOYUTENBbHO BENTMYUHOW JaBrneHWsa N pasMepoM 30HbI BIIMSAHUA Harpy3kn. O4eBugHo, YTo pasmep u hopma bannoHa
[aBMneHus oKasblBaloT 3Ha4YUTeNbHOE BMMSAHWE Ha pe3ynbTaTkl UCMbITaHWA B OTHOLWWEHWM Habnogaemblx gedopmaLuuii u
ynpyrux pedpopmauuit. pn uWHTepnpeTauum AaHHbIX CYLWECTBYeT BEPOATHOCTb TaKOro HanW4us MOrpeLlHoCTy,
HacKonbKO OTMMYHO haKTUYeckoe pacnpefefieHne pAaBfieHus OT MPOCTOW MaTeMaTU4YecKoW Mogenun, KoTopas
“cnonb3oBanach B pacyeTax.

MpnmevyaHune 1 — T[lorpellHoCTe B MOAENMW TMAPOAMHAMMYECKOrO GannoHa B OCHOBHOM COMpsXeHa C AeTarbHoW
uHcpopmaLpmenl o cdopmMe 30HbI BAUAHUA HArpysku, NMOocKonbKY UCTUHHASA MOBEPXHOCTb KOHTaKTa MOXeT ObiTb yCTaHOBMeHa B Jtobon
MOMEHT nyTeM AerieHns abCoMNOTHON MPUNOXKEHHON Harpysku Ha fdasneHwe GannoHa. BTopwyHas norpellHocTb MMeeT MecTo Mo
npuymMHe CONPOTUBIEHNA NPOPE3NHEHHON TKaHU ANSA peMHelN NPOMBILLNEHHOrO HasHa4YeHWs, apMUPOBAHHON BOMOKHOM, OTIIMYHOW OT
HYnsA, KoTopasd NPOMCXOoAWT B pesynbTaTe Y30CTW AWanasoHa W3MeHeHWA AaBfeHUs B KaXAOM KOHKPeTHOM KOHLeBOM MecTe 30Hbl
BMUAHUA Harpysku. MNpoBepkn kanubpoBoK NPU NOMOLUM CTanbHOW NNacTWHEl, KOTOpas BXOAWUT B KOMMNEKT NOCTaBKA TeH304aTu/KOB,
PeKOMEHAYIOTCA MO OTHOLLUEHWUIO K KaXAoMy W3 GannoHoB C Lienblo KOHTPONA npeHebpeXumMo Manoro 3HaueHUs MorpeluHocTel B
MoAenu pacnpegeneHnn agasneHus (cM. pasgen 9).

6.4 Jonyckv. Ons ucnelTaTenbHbIX NaHenen HeobxoguMo obecneynsaTb UX COOTBETCTBUE JONYCKaM Ha pasmep U
nepneHanKyNspHOCTb, COMMAacHo ykasaHHeIM B M. 8.2 B obecneyeHne Hagnexalleid onopel Mo Kpasm U orpaHuyYeHni.

6.5 LlenTpoBka cucTeMbl. [OrpeLIHoCTU MOryT B UTOre UMEeTb MECTO B TOM Cllydae, eCni KOHCTPYKLUWS onopbl
naHenu HecooCHa C WCMOSTHUTENbHBIM (MPUBOAHBIM) MEXaHW3MOM annaparta Afs UCMbITaHUA, UK B TOM cllyyae, ecnu
NM0CKOCTb, onpeAenseMas HecyLLMMU NOBEPXHOCTAMW KOHLIEBOW ONOpPLI NaHeNn, He NepneHgUKynApHa OCU HarpyXeHus
annaparta gna ucnbiTaHuid. Kpome TOro, NorpelHocT MOryT BO3HWKaTb U B TOM Cllydae, eciim He MMeeTCs AOofXHas
LleHTpOBKa (COOCHOCTb) BannoHa AaBreHuss No OTHOWEHWUIO K ocu buTUMHra v NpuvBoAa, WKW eCnu Kpas MpwXMMOB
6annoHa He napannenbHbl Landam KpaeBblX ONop naHenu.

6.6 Mpoune xapakTepuUcTMKn cucTeMbl. [py NoMbITKE U3MepeHUs ynpyroi gedopMauunm MNOBEPXHOCTU MaHenu
NPOMCXOAMT MOrpPeLLHOCTb, KoTopas ABNsAeTcs apTedakToM MCMbiTaHusA. Takas MorpellHoCcTb MMEeT MecTo Mo Mepe
NPUMOXEHUA HOPManbHOW MOMHOW Harpysku B ToM obbeme, Npu KOTOpOM Kpas obpasla MHOroCroWHOW CTPYKTYpPbI
CKMMAOTCA OT PeakTWBHLIX MOrOHHBIX Harpy3oK, KOTOpble CO3L4alTCA BEPXHUM W HUXHUM 3reMeHTamMu OMopHOM
KOHCTPYKUMU naHenu. [Npu Takolh HenocpefCTBEHHO BBOAMMON AOMOMHUTENBHOM XECTKOCTU NMPOUCXOAUT BO3AENCTBUE,
oKasblBaeMoe Ha JIMHelHbIl npeobpa3oBaTerlb CKOPOCTW MepeMeLleHns, KOTOpbl pacnonaralT AN KOHTakTa ¢
MOBEPXHOCTLIO MaHeNN CO CTOPOHbLI pacTaXeHWs. B Lensax cBefeHUs NOrpellHoCT K MUHUManbHOMY 3HaYyeHUIo Kpas
naHenu ¢ MArKMM 3anofiHMTeNeM HagNeXxuT apMupoBaTk B COOTBETCTBUM € nn. 8.3.2.

nb.4

9 Kanu6poBka

9.1 ToyHOCTb BCeEX CPeAcCTB W3MepeHWi noATBepXAatoT KanmbpoBKamu, KOTOpble AOMXHbl coBrMagatb C
MOMEHTOM MCMOMb30BaHUSA TaknX CPeACTB.

9.2 YCcTpoCTBO 3arpysku gnadparMbl U GOKOBEIE ONOPLI NaHeNu ABNATCHA KPUTUHECKN BaXHBIMW KOMMNOHEHTaMu
OBYMEpPHOrO UCMbITaTeNlbHOro  cTeHfa, MWHorga WMEHYemoro ruMAPOAUHAMWYECKOW WCMbITaTeNbHOW CUCTEMOWN.
Hagnexallyto KannbpoBKy CTeHAa MOXHO rapaHTMpoBaTb CTarlbHOW KanunbpoBOYHOW mnacTuHoi. CTanbHas nnacTuHa
UMEET MOCTOAHHYIO TOMLWMHY, 0BblMHO cocTaBngatolyto okono 10 mm [0,4 A.], ¢ gonyckom no TonwuHe 60,0125 mm
[0,0005 p.] OnuHa nnactuHel — 505 mm [19,9 A.] ¢ gonyckom 60,1 mm [0,004 a.] ana cteHga pasmepoM 500 MM
[19,7 p.]. Kpenar po3eTkn HaTsKeHWs Ha NNUTY BAOMb OCEBOW FIMHUWM MAWTHI, B LEHTPancHOW TOYKE W TO4Ke Ha
paccTosHUW OAHOW 4YeTBepTOW MNUTHI. WM3MepsAlT OTKNOHeHWe B LEHTPe NMAacTUHbl C MOMOLUBI0  JIMHEWHOro
AndbdbepeHymansHoro gatyuka. Ons Takoh TOYHOW MAWTHI, JOCTAaTOMHO TOYHBLIM SABMSETCA aHanWTUYecKoe peLleHue.
JTioBble pasnuuus Mexgy TeopeTUHEeCKUMU U 3KCNepUMeHTaNbHbIMU OTKIOHEHUAMKU U gedopMaLusMu NpoMcXoaaT B
CUMly OTCYTCTBUA KanMOpOBOK WM HENpaBWIbHOrO WCMOMb30BaHWA cTeHaa. HaxopsaATr sarpysky nnactuH gns
TEOpPETUYECKOro peLleHWsl, MpPUHUMas, 4YTO W3MEepeHHoe pfaBfieHne guadparMbl AelCTBYET paBHOMEPHO Ha
pacrnonoXeHHbli B LEHTpe MPSAMOYrofbHUK Mnowagblo Aeff, ONUCaHHbIA B pasgenax 3 u 13. Yrnosble 60nThl,

NPUTArMBaloLLME HUXKHIOK OMOPHYIO pamy MaHenu pambl K BepXHeW OMOPHOW paMe MnaHenu, cokpalyarloT 3a3op BAOMb
rpaHvLbl Kpas, a pac4eTHOe OTKIOHEHWE LieHTpa LOSKHO aCUMNTOTUYECKU NpMBNMXaThCA K TeopeTuyecko csobogHon
onope. 3anucelBalOT MOMEHT 3aTsKKW, HEOOXOAUMBIA AN aCMMNTOTUYECKOro NMPUBNUXEHNSA PacyeTHOrO OTKIOHEHNA K
TEopeTMYECKOMY OTKIIOHEHWUIO MPOCTOW onopbl. [1poBOAAT nocrefytoliMe UCMNbITaHWsA NaHenu C OroBOPKOW, YTO AN
MHOFOCIOWHEIX NaHenen ¢ MArkMM cpedHUM crnoem noTpebyeTcs ropasgo MeHbLUMIA KPYTALLMA MOMEHT (M3BbITOYHEIA
MOMEHT pasfgaBWUT Takyto MHOTOCNOWHYIO NaHenb) Ana npubnuxeHnsa K NpocToi onope. AN Hagnexaluei kanubposky,
OXMAAeTCs, YTO IKCMepUMeHTallbHble OTKNOHEHWUs ANA CTarnbHblX KanuMbpOBOYHLIX MracTuH OyAdeT HaxXxOAUTbCHA B
npegenax 2 % pacdeTHbIX 3HAYeHW, a SKCNepuMeHTanbHble Aedopmauuun ByayT HaxoAwuTbes B npegdenax 4 %
pacYeTHbIX 3HaYeHUNA.
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OB.5

12 NpoBepka

12.1 padudeckoe onpegeneHne npodHocTu naHenen. CTPOAT rpaduk 3aBUCMMOCTW Harpysku OT NokasaTernen
ynpyrow gecopmauuu naHenu 1 3aBUCMMOCTU JaBneHus B 6annoHe (BHYTPEHHEro) AaBneHns oT nokasaTenei ynpyron
JecdopMaumn naHenu. 3HadeHWA HarpyskM W [aBreHusl, KOTOpble COOTBETCTBYIOT NepBOMY paspylueHuto obpasua-
naHenu, Moryt OblTb MONy4YeHbl C MOMOLUBIO aHanusa rpadukoB. Hanpumep, ecnv rpadumk WMeeT MUK, KOTOPLIN
cchopMupoBancsa BCReLCTBAE PE3KOTO CHUXEHWS Harpysku WnW gaBfieHWs, U UMeeT HakKioH C NPOTUBOMOSIOXHLIM
3HaKoOM, [aHHOe 3Ha4yeHWe Harpysku WU LaBMeHUs MOXET paccMaTpuBaTbCA B KayecTBe Harpyskud paspylleHus
nepeoro crnosi. Ho HekoTopble MexaHW3Mbl pa3pyLleHWs MHOrOCIIONHLIX NaHenen AenaTca 6onee nnaBHbLIMU MO CBOEN
npupoge. Hanpumep, 3TO chnpaBeffvMBO ANs OTCMaMBaHWA JIMLEBbLIX JICTOB (CroeB) WKW Tekydeih Aedopmanum
cepAevHvKka npu cgeure. B Takmx cnyvasx, Ha rpaduke HabniogaeTcs y4acToK MnaBHoro usrnba ¢ ybblBarowum
HakmoHoM. Torga HeBO3MOXHO TOYHO OMNpedenuTb MPOYHOCTb Ha MNepBoe paspylleHue obpasua-naHenu npu
BbIMOSIHEHUM TOSBKO OJHOIO UCMbITaHMUS.

12.2 Mocnegytowme ucneliTaHusA. [pu OTCYTCTBMU paspyLUeHUs KaTtacTpodUyeckoro TUna, BbIMOMHAKT BTOpoe
UcnblTaHne ¢ MWUHEeRHbIM MPUPOCTOM HarpyXeHusl, 4Tobbl onpeAenuTb MNOTepro 0o6pasLoM XeCTKOCTW, KoTopas
NPOSBAETCA B CHWXXEHUW HaKNOHAa KPWUBOW 3aBWCMMOCTW AaBMeHWA OT ynpyrol gedpopmaumun. OnpefenstoT HakmoH
060uMx LMKNOB, BLINOSTHWB Nofg60p KpUBOW METOAOM HauMeHbLUWX KBaApaToB Mo BCEM JaHHbIM, NOSYYEeHHbLIM 3a BpeMs
OT Hayana WcnblTaHWa A0 AOCTUXEHUS «NpubnuanTenbHoro npejena 6esonacHoi ynpyroi gedopmauumy, COrfacHo
npoueaypam A n B, nn. 11.7.1 n 11.7.2. Ecnu Habniwojaetcd yMeHblUeHWe HakrnoHa MeHee 2 %, OTHOCWUTENBHO
aHanornyHoro nokasatens N5 NepBOW MOMbITKN BLINOSIHEHUA WUCMLITAHUS C JSIMHEWHBIM MPUPOCTOM HarpyxeHus Ao
(MOMeHTa) paspylUeHusi, 3TO paspyLUeHne He npoTokonupyeTcs. Ecnu ymeHblueHue HaknoHa cocTaBnseT 6onee 2 %, a
TaKkke NoBpexgeHue NOATBEPXKA AT pe3yfbTaTaMu BU3yaribHOW MPOBEPKMW, NaHenb JofxHa 6blTb knaccuduumposaHa
Kak HeobpaTumo noepexgeHHas. Ecnu yMeHblleHWe HaknoHa cocTaenseT Gonee 2 %, HO naHenb He eMOHCTpUpyeT
BM3yarbHbIX MPW3HAKOB MOBPEXAEHUS, W3BNEKalT MNaHesrb M3 WUCMbITaTeNbHOro npucnocobnenuns. Yepes nepuog
BpeMeHW OT ABYX JO CEMW CYTOK, BHOBb YCTaHaBMMBAalOT NaHenb, B TOYHOCTW Kak Npexge, W BbIMOSHAT TpeTbe
UcnblTaHne C SIMHEAHBbIM MPUPOCTOM HarpyXeHws A0 JOCTMXKEHWS NpubnusuteneHoro npejena 6esonacHol ynpyroi
Jedopmauum, 4Tobbl onpefennTb BOCCTaHOBNEeHWe MaTepuana. Ecnu HaknoH, onpegenerHblii METOA40M HauMeHbLUMX
KBagpaToB BO BpEeMsi TPETbEro WCMbITaHWUs, AEeMOHCTPUPYeT yMeHblueHWe Gonee 2 %, OTHOCWUTENBHO pesynbTaTa
NepBOHa4aribHOro UCNbITaHWS C IMHENRHBIM MPUPOCTOM HarpyXeHus 4o (MOMeHTa) paspyLlleHnUs, Torga naHens cyMTaroT
HeoBpaTUMO NOBPEeXAEHHONW U ee HeobxoAMMO KrnaccuduUMpoBaTb B TakoM KadecTBe B MNpoTOKone. Ecriu HakmoH,
onpegeneHHbIn METO40M HauMeHbLUMX KBaApaToB BO BPeMs TPETLEro UCMbITaHWUA, 4EMOHCTPUPYET YMEeHbLUEHNE MeHee
2 %, oTHOCUTeNbHO pesynbTaTa NepBOHaYanbHOrO UCMBLITAHUA C JIMHERHbLIM NPUPOCTOM HarpyXeHus A0 (MOMeHTa)
paspylleHus, Torga naHenb ahdeKTMBHO BOCCTaHaBNWBAKOT U He KnaccUUMPYIOT Kak HeobpaTWMO MOBpeXAeHHas
WnK paspylUeHHas.

12.3 OnpefeneHne pexumoB paspylleHWid. Ms3BnekaloT wucnbiTyembld obpasey W3 UCMbITATENBHOrO
npucnocobrneHns M MNpPoBeCTM ero OcMOTP. PerucrpupyloT pexumbl U MecTa paspylleHui kaxgoro obpasua
OTHOCWTESTbHO KOHTPOSbHOro TopLa. HekoTopele pexumel paspyLueHust obpasla MHOroCoWHON NaHenn MoryT He UMeTb
BHEeLHWX Npu3HakoB. lMpu Hanumuum HeobpaTumoro marmba MHOrOCNOWHON MaHenW, MOryT NpUCYTCTBOBAaTb MPW3HAaKK
CABWIOBOrO paspylleHUs cepievyHuka. B sTOM crnyyae pekoMeHAyeTCsA Bbipe3aTb KBagpaHT MaHenu, 4To BKoYaeT
pa3pes noa 90° K u3ruby Ans nccrnefoBaHWs BHYTPEHHEro cepaeyHmKa.

0b.6

15 ToYHOCTbL M cUCTEMaTUYECKAA NOrPELLIHOCTb

15.1 ToyHOCTb. TOYHOCTb, ONpeAeneHHas Kak cTeneHb B3aWMHOMO Cornacus Mexay OTAeNbHbIMU N3MEePEHHBIMU
3Ha4YeHWAMKU, He MOXeT OblTb, TeM He MeHee, OLeHeHa, BCNefCTBME HeLOCTAaTOYHOro KONM4YecTBa [JaHHbIX.
MexnabopaTopHoe wuccregoBaHWe OyAeT nNpoBefeHO, Kak TONbKo A0OpOBOMbHO MpPeAsioKMBLUME CBOK MOMOLLb
nabopatopuu ByayT ocHalleHbl HeobxoAUMBIM 060pyAOBaHNEM.

152 CwucTemaTtndeckaa norpewHocTs. [OnA JaHHOW MeTOAUKW WUCMBITaHWA HEeBO3MOXHO  onpeAenuTb
MOrpeLUHOCTb, TaK KaK He CYLLeCTBYET NpUeMNeMoro KOHTPONBHOro CTaHAapTa.
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MpunoxexHue OB
(cnpaBoyHoe)

ConocTaBrneHue CTPYKTYPbl HACTOALLEro CTaHZapTa CO CTPYKTYPOMU NPUMEHEHHOro
B HeM cTaHaapta ASTM

Tabnwuya OB.1

CTpyKTypa HacTosilLero cTaHgapTa CrtpykTypa ctaHgapta ASTM D6416/D6416M—01(2012)
R 5 3HayeHMWe U NpUMEHeHNe
R 6 Melatole Bo3geicTBUS
5 O6opygoBaHue (7) 7 Annapatypa
6 MoaroToBKa K NpoBefeHUto UcnbiTaHns (—)2 8 OT60p Npob n obpasLbl ANA UCNbITaHWA

6.1 MoaroToBka obpasLios (8)
6.2 YcnoBuA KOHAULWOHUPOBAHWUSA, XpaHEHWA K
ucneltaHus (10)

R 9 Kanubposka
7 MNMpoBegeHune ncneltadus (11) 10 KoHgMUMOHUpOBaHe
8 O6paboTka pesynisratos (13) 11 Mpoueaypa
9) 12 MpoBepka
9 MpoTokon ucnulTaHua (14) 13 Pacyert
Mpunoxernne A TMpumepsbl npucnocobnenunit anga | 14 MpoTokon
UCrbITaHWI
[MpunoxeHue A OpUruHankeHbIi TeKCT
MOANDULMPOBAHHbBIX CTPYKTYPHBIX 3N1EMEHTOB
4 15 ToYHOCTE U cUCTEMaTUYEeCcKasa NorpeLlHOCTb
5) 16 KntodeBble crioa
[MpunoxeHue pal=) OpuruHankeHbIi TeKeT

HEBKITHOMEHHBIX CTPYKTYPHBIX 311eMEHTOB
Mpunoxenne [OB ConocTtaBneHue CTPYKTYyphl
HacTosLlero cTaHpapTa co CTPYKTypOW
npuMeHeHHoro B HeMm cTaHfapta ACTM

" OaHHbIV pasgen UCKIoYEH, T.K. HOCUT CMPaBOYHbIA XapakTep.

2 BkrtoueHWe B HACTOSILLWI CTaHAAPT faHHOTO pasgernia 06ycrnoBneHo HeoBX0ANMOCTLIO NMPUBEAEHUS €0 B COOTBETCTBUE C
TpeboBaHuamu FOCT 1.5.

¥ NaHHbIA pasgen NCKIoYeH, T.K. ero MoMoXeHWs pasMelleHbl B Apyrux pasaenax HacTosLero cTaHgapTa.

4 [aHHbIi pasgen UCKMIoYeH, T.K. B HeM OTCYTCTBYIOT TpeGoBaHUS K TOMHOCTH, He ykasaHbl HOPMbI MO MOMPELLHOCTM U ee
COCTaBNALWMX AaHHOMO MeToAa UCTIbITaHWUNA.

9 NaHHblit pasgen nprBegeH B cooTBeTCTBUe ¢ TpeGosaHusamu FOCT P 1.5 (nyHkT 5.6.2).

MpumevaHunna

1 ConocTaBneHue CTPYKTYpbl CTaHAAPTOB MNpuUBeAeHO, HayWHas ¢ pasgena 5, T.K. npeAblayline pasgensl cTaHAapToB
WAEHTUYHBI.

2 Tocne 3arofnoBKOB Ppas3fernoB HACTOALIEro cTaHjapTa NpuBedeHbl B CKobkax HoMepa aHanorMvHbIX WM pasfenos
cTaHgapTta ASTM.
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