®EAEPANILHOE ATEHTCTBO

MO TEXHWYECKOMY PErYAUPOBAHUIO U METPONOIMU

. rocTp
A TARDART " B56774—
POCCUUCKOHU 2015

®EAEPALUNU

KOMMO3UThbI NMOJIMMEPHbBIE

OnpepeneHue ABYyMeEPHbIX MEXaHUYECKNX
XapaKTepUCTUK NPU N3rnbe «CIHABUY»-KOHCTPYKLUUN
npu Bo3AeNCTBMU PaBHOMEPHOW Harpy3kKu

WU3paHue opuumansHoe

Mocksa
CraHpapTuHdopmM
2016


http://www.stroyinf.ru/test.html

rOCTP 56774—2015
Mpeaucnosue

1 MOArOTOBJIEH OTKpbiThIM akUMOHepHbIM 06wecTBoM «HIMO Crteknonnactuky COBMECTHO C
O6GveanHeHnem topuandeckux nuy «Coio3 npou3BoAUTENEW KOMMO3UTOB» HA OCHOBE ayTEHTUYHOrO
nepesojia Ha PyCCKMiA 513bIK YKA3aHHOTO B NMYHKTE 4 CTaHAapTa, KOTOPbI BbiNnonHeH TK 497

2 BHECEH TexHuyeckum komutetoM no craHgaprusauun TK 497 «KomMnosautbl, KOHCTPYKLUMU M
n3enuns 3 HUX»

3 YTBEPXOEH WU BBEJEH B JENCTBUE [Mpukasom degepansHOr0 areHTCTBAa M0 TEXHUYECKOMY
perynupoBaHuio U MeTponorum ot 26 Hosiops 2015 r. Ne 1997-ct

4 Hacroawmii craHgapt aBnaeTca MoaAUMUUMPOBaHHBIM N0 OTHOLWIEHUIO K craHgapty ACTM
[06416/D6416M—01(2012) «CTtaHaapTHbiii MeTOA onpeAeneHus ABYMEPHbIX XapakTepucTuk npu usrube
«C3HABUY»-KOHCTPYKUMM NoA BO3AENCTBUEM pacnpeaeneHHon Harpysku» (ASTM D6416/D6416M—
01(2012) «Standard Test Method for Two-Dimensional Flexural Properties of Simply Supported Sandwich
Composite Plates Subjected to a Distributed Load») nyrem u3meHeHuss coaepXaHusi OTAENbHbIX
CTPYKTYPHbIX 35IEMEHTOB, KOTOpPble BbiAENeHbl BEPTUKANbHOW NUHMEW, PacCMoONioXXEHHON Ha MNOnsix 3Toro
Tekcta. OpurMHanbHbIM TEKCT 3TUX CTPYKTYPHbIX 9MIEMEHTOB nNpumeHeHHoro ctangapra ACTM npusefeH B
AONONHUTENBHOM MpunoxxeHun [OA. OTaenbHble CTPYKTYPHbIE 3MIEMEHThI USMEHEHBI B LiENsAX cobnioaeHus
HOPM PYCCKOrO A3blka U NPUHSITOW TEPMUHOINOINMU, a TAKKEe B COOTBETCTBUU € TpeboBaHuamu MTOCT P 1.5.

B HacroAwmin cTtaHaapt He BKMOYeHbl pasgens! 5, 6, 9, 12 u 15, nogpasgen 3.3 NPUMEHEHHOro
craHgapra ACTM, koTopble HelenecoobpasHO NPUMEHSATb B POCCUMIICKOI HALMOHAanNbHOW CTaHAapTusauuv B
CBSA3U C TEM, YTO OHM UMEIOT MOSCHAIOLLMIA UNU CMPABOYHbLIN XapakTep.

YKasaHHble pasgenbl, UCKMIOYEHHbIe W3 OCHOBHOW 4acTU HACTOSILLEero craHaaprta, npuBedeHbl B
OONOSHUTENBHOM npunoxexnuu 1b.

CpaBHeHWe CTPYKTYpbl HACTOALLEro cTraHgapra co CTPYKTYpOil ykasaHHoro craHpapta ACTM
NPUBEAEHO B AONOSHUTENBHOM NpunoXxeHuu 1B

5 BBE[EH BINEPBbIE

lpaesuna npuMeHeHuUs Hacmosweeo cmaHdapma ycmaHoeneHel 8 FTOCT P 1.0—2012 (pa3desn 8).
UHpopmayuss 06 USMEHEHUSX K HacmoswemMmy cmaHdapmy nybnukyemcs 8 exe200HOM (10 COCMOSIHUIO Ha
1 sHeapss mekyueeo eoda) UHGhOPMaUUOHHOM yKasamersie «HauuoHarnbHble cmaHOapmbly, a
ochuyuanbHbili MmeKem U3MEHEeHUl U nonpasoKk — 6 EXEeMECAYHOM  UHGOPMAaUUOHHOM yKasamerse
«HayuoHanbHblie cmaHdapmbl». B cnydyae nepecmompa (3ameHbl) Unu ommeHbl Hacmosawie2o cmaHdapma
coomeemcmesyiouwiee ysedomneHue 6ydem onybnukoeaHo 6 ObriuxaliuieM 8biflyCKe eXeMecsyHo20
UHhopMaLUUOHHO20 yKazamensa «HayuoHaneHble cmaHOapmbi». Coomeemcmeyiowias UHgopMayus,
yeedoMIIeHuUe U MeKCMbl pasMewaromes makxe 8 UHGhOpMayUoHHOU cucmeme o6uie20 rnosb308aHuUss — Ha
ocpuyuansHoMm calime ®edepanbHO20 azeHmemea o MexXHUYeCKoOMy peayriuposaHuro U mMemporsoauu 6
cemu UimepHem (www.gost.ru)

© CraHngapTtuHdgopm, 2016

Hacrosiumii cTaHaapT He MOXET GbiTb MOMHOCTLIO UMM YaCTUYHO BOCMPOM3BEAEH, TUPAKMPOBAH U
pacnpocTpaHeH B KayecTBe OMUUManbHOrO usgaHus Ges paspewieHuss degeparnbHOro areHTcrTsa o
TEXHUYECKOMY PErysiMpoBaHmnio u MeTponoruu
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HAUUMOHANBLHBLIN CTAHOAPT POCCUUCKOWN ®ENAEPALUUMN

KOMMNO3UTbI NOJIMMEPHbBIE

OnpegeneHue AByMepPHbIX MEXaHMYECKUX XapaKTepUCTUK NPU U3rnbe «C3IHABUY»-KOHCTPYKLMIA
npu BO3AeMCTBUM PABHOMEPHOMW HArpy3Kku

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

Nara BBeaeHna — 2017—01—01
1 O6nactb NpUMeHeHus

HacrosAwwmii crangapt pacnpoCTpaHSAEeTC HA MOMIMMEPHbIE KOMMO3WUTbl M YCTAHABNUBAET METOA
OnpeaeneHns ABYMEPHbLIX MEXaHMYECKUX XapaKTEPUCTMK npu U3rmbe «COHABUY»-KOHCTPYKUMA MpU
BO3JECTBUM pacnpeaeneHHOR Harpy3sku.

2 HopMmatunBHbI€ CCbIIKMN

B HacTosILLEM CTaHAapTe UCMONb30BaHbl HOPMATUBHBIE CCbINIKW Ha crieayiowme CTaHaapTbl:

FOCT 56783—2015 Komno3utbl nonuMmepHbie. OnpegerneHne MexaHM4ecKMX XapakTepucTtuk npu
CXKaTUU MaTepuana BHYTPEHHErO CROSi «COHABUU»-KOHCTPYKLMM MEpPRneHAMUKYIAPHO K nnockoctu obpasua
(ASTM C365/C365M—11a CmanOapmHbili memod onpedesnieHuss ceolicme rnpu cxamuu naparnniesibHo
M7I0CKOCMU «CIHOBUY»-KOHCMPYKYUU)

FOCT 6507—90 MukpomeTpbl. TEXHUYECKNE YyCITOBUA

FOCT 6616—94 Npeobpasosarenu TepmoanekTpuyeckue. ObLmMe TEXHUYECKME YCIoBuA

FOCT 32794—2014 Komno3auTel nonumepHbie. TEPMUHLI U onpeaeneHus

FOCT P 51254—99 (UCO 6789-92) MHCTPYMEHT MOHTaXHbIH ANA HOPMUPOBAHHOW 3aTSKKM
pe3bboBbIX coeanHeHun. Knoun MoOMeHTHbIe. ObLLMe TEXHUYECKHUe yCnoBus

FOCT P 53228—2008 Becbl HeaBTOMaTMyeckoro pgeincrsua. Yactb 1. MeTponoruyeckue wu
TexHu4eckue TpebosaHus. cnbiTaHus

MpuMeuyaHMUe— [Mpu NoMbL3OBAHUA HACTOALMM CTAHAAPTOM LenecoobpasHo NpoBEpUTb AelcTBUE
CCBINIOYHBIX CTaHAaPTOB B MHPOPMALMOHHOI cucTeMe 06LLero nofb3oBaHus — Ha oduluansHom caite defeparnbHOro
areHTCTBa MO TEXHUYECKOMY PerynupoBaHuio U METPOOrMK B CETU MIHTEPHET WU NO eXerogHoMy UHGOpMaLMOHHOMY
ykasaTento «HauuoHambHble CTaHA4apThi», KOTOpbIA OMy6ruKoBaH MO COCTOSHUIO Ha 1 sHBaps TeKyllero roga, u mno
BbIMyCKaM exeMecA4HOro MHoPMaLMOHHOrO yKkasaTens «HalWoHaneHble cTaHaapTL» 3a Tekywmil ro. Ecnu 3amMeHeH
CChINOYHBIA CTaHAapT, Ha KOTOPbI AaHa HefaTUpoBaHHas CChifka, TO PEKOMeHAYeTCA UCNonb3oBaTh AeWCTBYIOLLYIO
BEPCUIO STOrO CTaHfapTa C Y4eTOM BCEX BHECEHHbIX B JaHHYIO BEpcUl0 U3MeHeHWW. Ecnn 3ameHeH CChINOYHbIA
CTaHpapT, Ha KOTOopbI JaHa AaTupoBaHHas CCbifka, TO PeKOMEHAYeTCcA WCrMonb3oBaTh BepCUIo 3TOro cTaHpapTa ¢
yKasaHHbIM Bbille rofoM YTBepXAeHus (MpuHATMSA). Ecnn nocrne YTBEPXKAEHUA HacTosero cTaHaapTa B CCbUTOYHLIN
CTaHfapT, Ha KoTophlii AaHa AaTupoBaHHas CCbifka, BHECEHO M3MeHeHWe, 3aTparvBarollee NOfoXeHWe, Ha KoTopoe
JaHa ccbifika, TO 3TO MONMOXKEHUE PeKOMEHAYeTCs MpUMeHATb 6e3 yyeTa LaHHOro MaMeHeHus. Ecnu ccbinoyHbii
CTaHJapT oTMeHeH 6e3 3aMeHbl, TO MOSIOXKEeHUe, B KOTOPOM faHa CCbiflka Ha Hero, PeKOMeHAYETCA NPUMEHSTb B YacTy,
He 3aTparuBatoLLeit aTy CChinkKy.

3 TepMuHbI U onpepeneHus

B HacTosiLem ctaHgapTe npuMeHeHbl TepMuHbl o FOCT 32794,

4 CywHOCTb MeToaa

CYLLHOCTb MeToAa 3aKrioyaeTcss B TOM, YTO CBOGOHO OMMPaeMblil MO KOHTYPY ofpasel; HarpyxaioT
pacnpeneneHHoi Harpyskom, CO3JaBaemoil 9nacTUYHbLIM GannoHOM 3anofiHeHHbIM BOAOW, M M3MEPSIOT
u3rub n pactsixeHue. Mo pesynbTatam MCMbITAHUA ONPEAENSIOT XKECTKOCTb NpKU U3rnbe W >KecTKOCTb Npu
caBure.

MUspaHue ocpuumnanbHoe
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5 O6opyaoBaHue

5.1 WcnbiTaHua MpoOBOASAT Ha YHMBEpPCA/bHOW  WCMbITATeNbHOW  MalwuvHe, obecneynBatoLlei
HarpyxeHve ob6pasua C 3afjaHHOl MOCTOAHHON CKOPOCTbIO NepemMelleHuss akTMBHOTO 3axBaTa W n3MepeHue
Harpysky ¢ NOrpeLwHocTb0 He 6onee 1 %.

5.2 MNpucnocobneHne gna UcnbiTaHWs, KOHCTPYKLUSA KOTOPOro npuBefeHa Ha puc. 1, COCTOUT u3:

- BEPXHEeN yacTu, NpeAcTaBSOLLEN XKECTKYIO paMy, COEAUHEHHYIO C YeTbipbMSA OMopam;

- HUXHEeN YyacTu, NnpeacTaBsAoLWEen XXeCcTKyo pamy.

5.2.1 AinameTp ONOPHbIX NOALWNNHUKOB A0/MKEH ObITh (12,7 + 1,0) MM. BMecTo OnopHbIX NOAWUNHUKOB
JonyckaeTcs MCNob30BaTb CTEPXHU, paguyc 3akpyrneHnss KOTopbiX AO/MKeH 6biTb (6,35 £ 1,00) MMm.

Paboune nOBEPXHOCTW OMOPHbIX MOALWWMHWKOB [AO/MKHbI 6ObITb rNagkumu, 6e3 TpewuH u cnenos
KOppo3uu 1 nexaTb B OA4HOWN NIOCKOCTK.

5.2.2 bontamu KpenaeHWs PperynumpylT paccTosHMe MeXAy BEepXHelh U HWXKHeN yacTamu
npucnoco6ieHns A5 UCNbITaHWs, Takum obpa3om, YTobbl obpasel 6611 CBO6OAHO ONUpaeMbIM.

5.2.3 TMpucnocobneHne p[na wucnolTaHns [OMKHO obecneumsBaTb Ycnosue CBOOGOAHOIO OMMpaHus
obpasuya npu ucnbiTaHun. MNMpumepbl NPUCNOCO6NEHUA ANS UCNbITAHWIA NpuBEAEHbl Ha pucyHkax A.1l n A.2
(npunoxeHwne A).

a— paccTosiHie MeXay OMOPHLIMM NOALLMMHUKAaMK; 1— GONTbl KpenaeHusi, COEAVHSIOLIME BEPXHIO W HKHIOW YacTu
NPUCMIOCOBNEHNS A1 UCTIbITAHNS; 2 — BEPXHSS YacCTb NPUCMNOCOGNEHUS AN UCMbITaHUs; 3 — AATUMK nepemMellenuns; 4, 5 — onopHble
NOALLMMHVKY; 6 — HIDKHAS YacTb NPUCNoco61eHns 415 UCTIbITaHUs

PucyHok 1 — lMpucnocobnexne ans UcnbitaHus

5.3 3nactnyHblii 6an10H, N3rOTOB/IEHHBI U3 TepMEeTUYHOro MaTepuana, HanpuMep NPOpPe3MHEHHON
TKaHW, 3ano/IHEHHbIA XMAKOCTbIO (BOAON WM APYron HecKMMaeMoil >XWAKOCTbI) W BblAepXuBaloLWwuii
BHYTPEHHee faBneHune XuAKoCTW, BO3HMUKaloLee npyv NPoBeLeHUN UCNbITaHW.

Pa3mepbl anactnyHoro 6ansnoHa BbiGMpalT B 3aBUCUMOCTM OT BHYTPEHHUX Pa3MepOoB HWXHEW yacTu
npucnoco6neHns Ana McnbiTaHusA Tak, YTo6bl BO BPEMS WCMbITaHW 3NacTUYHbIA 6annoH He conmpukacancsa c
HWKHEN 4acTblo MpuMcnocobieHna ANS WCMbITaHWIA, NPW 3TOM NSATHO KOHTaKTa 3/M1acTUYHOro 6annoHa ¢
06pas3Lom JOHKHO MOIHOCTLIO MOBTOPATL KOHTYp o6pasua.

5.4 [Ona wu3MepeHua [aBfeHWs BHYTPU 31acTUYHOro 6GanjoHa WCNOMb3ylT MaHOMeTpbl C
norpewwHocTbio He 6onee 1 % OT U3MepsseMoi BEINYMNHBI.

5.5 [lna wu3smepeHua ynpyroi gedopmauyum (npornba) obpasya Mcnonb3ywT npeobpasoBartenu
NIMHEHOro nepemelLeHns ¢ NOrPeLlHoCTbI0 He 6onee 1 % OT U3MepsAeMoil BENNUNHDI.

5.6 Ona pernctpauun gecopmaunini (pacTshkeHuss BepxHel rpaHu o6pasua) Mcnosb3ylT npubopsl,
obecneunBatwlme wunsMepeHve pgedopmauuii ¢ norpewHocTblo He 6onee 1% npefenbHOro 3HavyeHus
N3MepSAemMoli BEMUYMHbI.

MoryT 6bITb MCNO/MIb30BaHbl TeH30MpeobpasoBaTenn COMPOTUBAEHUSA, MapameTpbl KOTOPbIX AOKHbI
oTBeyaTb chnegywwmum TpeboBaHMAM: HOMUHanNbHasa 6asza — 3 MM, HanpsxeHne — 1B wwm 2 B,
conpotusneHne — He meHee 350 Owm.

2
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MpumMmeyvyaHua — log BepxHei rpaHblo o6pasua B HACTOSILLEM CTaHAapTe MOHMMAKT GOKOBYHD MOBEPXHOCTb

obpasla, 06pasoBaHHYl) MaTepuasioM BHELUHEro c€flosi obpasua, Ha KOTOpyl BO3AEWCTBYET Harpyska, nof HWkHel

rpaHblo — GOKOBYH MOBEPXHOCTb 00pasua, 06pa30BaHHYH MaTepuasioM BHELUHero c/iosi obpasua, MpOTMBOMOOXKHYH
Harpy>xaemoi.

5.7 Knoy momeHTHbIn no TOCT P 51254.

5.8 MukpomeTp no NOCT 6507, obecneunBawLLnini n3aMepeHne ¢ ToYHOCTbIO + 0,025 mMm.

5.9 Becbl no TOCT P 53228 ¢ norpelwHocTbl0 U3MepeHuii He 6onee 0,1 T.

5.10 Mpeobpa3oBatenu TepmoanekTpuyeckne knacca 1 no rOCT 6616.

5.11 [Ana npepoTBpalleHna paspylleHus BepxHel rpaHn ob6pasya MCnoNb3ylT MeTaninveckue
NNacTWHbl TONWMHON 1,6 MM, gnuHol 1/3w, roe w — AnvHa uan WwupuHa obpasua. WrpuHa meTtannmyecknx
NNacTUH 3aBUCUT OT PACCTOAHUSA MeXAY ONOPHbIMW MOALWUMHUKAMU (CM. PUCYHOK 2).

MeTannunuyeckue nnacTuHbl pacnonaratlT Ha obpasue, kak nokasaHo Ha puc. 2.

0,04a

a— paccTosiHie MexXay OMopHbLIMU MOALMNHUKAMW; 1— MeTannnyeckve NAacTuHbl; 2 — rpaHn 06pasLoB, NoABePXeHHble
paspyLueHuio

PucyHok 2
6 NoaroTtoBka K NpoBeAeHUI0 UCTbITaHUA

6.1 MoarotoBka 06pasLoB

6.1.1 [na onpepeneHvsa [BYMEpPHbIX MeXaHUYeCcKMX XapakTepucTuk npu un3rnbe «CIHABUY»-
KOHCTPYKLMIA Mcnonb3yloT oAWH obpasel, ecny WHOe He YyCTaHOBMEHO B HOPMATWBHOM [OKYMEHTE Wan
TEXHNYECKOW JOKyMeHTauuu.

6.1.2 Ob6pasubl M3roTOBASAKT MeXaHW4eckoli 06pabOTKOW M3 rOTOBbIX U3AENUA uan nonydgabpukaTos
UM NyTeM CKAeuBaHUA UCXOAHbIX mMaTepuasnos, 06pasylLlinx maTtepuasnbl BHYTPEHHErO W BHELLIHEro C/0eB
«CIHABNY»-KOHCTPYKLUN.

Ycnosua n meToj M3rotoeneHus o6pasloB, MexaHuyeckad o6paboTka, MecTo W HanpasfieHne ux
BbIPE3KN YKa3blBalOT B HOPMATUBHOM [OKYMEHTE WM TEXHUYECKON AOKYMEHTaLUn Ha UCMbITyeMoe usgenue.

6.1.3 Ecnn maTepuan BHyTpeHHero cniosi obpasua vMeeT MoAy/b Yynpyroctu npu cxatuum He 6Gonee
300 MMa no IOCT 56783, no KOHTypy o6pasua MeXay BEepPXHel U HWKHEW TrpaHbl ycTaHaBUBaKOT
LepeBsHHbIe OpyCcKM € MOAYyNeM YMpyroctu npu coxatum He meHee 2240 MMa. TonwuHa AepeBsAHHbIX
6pycKkoB [0/DKHa ObiTb paBHa TO/ILIMHE BHYyTpPeHHero cnos o6pasua, wupuHa — 0,016a, rge a —
paccTosiHne Mexay OnopHbIMU MOALMNMHUKAMN.

6.1.4 O6pasubl AO/MKHbI MMETb POBHblE MOBEPXHOCTW, 6e3 CKOMOB, TPELWH, PacciOeHuin n Apyrux
AedeKToB, 3aMeTHbIX HEBOOPYXXEHHbIM [1a30M.

Bce nosepxHocTM 06pa3yoB [O/DKHbI  OblTb  MAOCKMMW, B3aUMHO  NepPneHAUKYNApHbIMU 1
napannenbHbIMU.

6.1.5 TonuwunHa o6pasya fJo/HKHA ObITb paBHa TOMLWMHE U3AENUA W NPU 3TOM [AO/DKHO BbINOJHATLCA
ycrnosue
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a
10 <—<30 1
5 <30 M

rae h— cpegHee 3HaveHue TONLWMHLI 0Opas3ua, Mm.

CpeaHee 3HAYeHWe TONLMHbI 06pa3sLa BLIYMCAAIOT NO MATU 3HAYEHUSIM TOSILMHBI, U3BMEPEHHLIM B
LueHTpe o6pasua u nocepeamHe Kaxgaon CTOPoHbI oOpasua.

6.1.6 nuHa u wupuHa obpasya aomkHbl ObiTh (1,017a £ 0,0025a) mm.

PasHuua mexay AnvuHamu auaroHaneii obpasua agomkHa 6biTb He 6onee 0,005a.

6.2 YcnoBua KOHAMLIMOHUPOBAaHUA, XpaHEeHUsA U UCNbITaHUA

6.2.1 O6pa3subl KOHAMLMOHUPYIOT A0 MOCTOSAHHON Macchl (1 %) M UCNLITLIBAIOT NpPU Temneparype
(23+3)°C u oTHocuTenbHON BnaxHoctn (50 +5) %, ecnu WHOe He YCTAHOBNEHO B HOPMAaTUBHOM
IOKYMEHTE UMM TEXHUYECKOW JOKYMEHTaLMUM Ha U3aenue.

6.2.2 OOpa3ubl XpaHAT MpU TEX XXE YCMOBUSAX OKPYXalowew cpeabl, NpU KOTOPbIX NPOBOAUNOCH
KOHAWULMOHUPOBAHHUE.

6.3 Mepea ucnbiTaHMeMm U3MEpAIOT TOMNLMHY o6pa3sua, kak B 6.1.5, aonuHy u wupuHy obpasua — B
Tpex MecTax: Mo kpasm M B cepeaumHe. CpegHee 3HA4Y€HME TONLWMHBLI, ANWHBI U WKMPUHBI o6pa3ua
3anuCbIBAIOT B NPOTOKOS UCTILITAHUIA.

6.4 MapkupyiotT 06pa3ubl KpackoW, MATKMM KapaHAaLIoOM UMM NepmMaHeHTbiM mapkepoM. Mapkuposka
nomkHa obecneunsaTtb MAEHTUHUKALUIO BEPXHER M HUXKHEN rpaHen obpasua.

NpumMmevyanune — [Moa HWKHel rpaHbio oGpa3la B HACTOALLEM CTaHAapTe NOHUMatOT GOKOBYIO NOBEPXHOCTL
o6pasla, o6pa3oBaHHyl0 MaTepuasnioMm BHelHero criosi obpasia, Ha KOTopyl BO3AeNCTBYET Harpyska, Nepepasaemas
OT @nacTu4Horo 6anmnoHa, Moj BepxHei rpaHblo — GOKOBYKO NOBEPXHOCTb oGpasua, oGpa3oBaHHylO MaTepuarnom
BHeLUHero crosi obpasya, NPOTUBOMONOXHYIO HarpyxaeMoii.

7 NMpoBeaeHMe UCNbITaHUSA

7.1 Tepea wcnbITAHWEM HA UCMbLITATENbHOW MalLUMHE YCTAHABMAMBAIOT npucnocobrneHue ans
UCMbITAHUS.

7.2 K HENoABWXHOW BEPXHEN TpaBepCe UCMbITATENbHONW MaLUMHBLI KPeNAT 4aT4YuK Harpy3ku, K KOTOPOMy
KpensT BEPXHIOK YacTb NpMCNOocoBneHuns ANs UCMbITAHUSA, Kak MOKa3aHo Ha puc. 3.

7.3 K BepxHeli 4yacTu npucnocobneHus Ans MUCNbITAHMSA Kpenar npeobpasoBartenb NWMHENHOTO
nepemMeLUeHns Takum o6pas3omMm, 4TOObl M3MEPUTENbHbLIM HaKOHEYHWK npeobpasoBatens NMHENHOrO
nepeMeLLeHust 6bin pasMeLLeH TOYHO No LeHTPY oBpas3ua.

7.4 Ha noaBuxHOW TpaBepce WUCNbITAaTENbHOW MAaLUMHbI YCTAHABMMBAIOT OMNOPHYID NAWUTY noa
3anacTu4Hbln 6annoH. PasMepbl ONOPHONM MAMTbI AOMKHLI ObiThb 60MblUe 3MaCTUYHOTO GannoHa He MeHee
YyeM B NOMTOpA pasa.

7.5 Ha onopHoii nnuTe pasMeLlalnT snacTUYHbIN GannoH Takum o6pa3om, YToObl Kpas 9nacTUHMHOIO
6annoHa 6binu napannenbHbl KpasiM BEpPXHEN YaCcTU NPUCNOCOONEHNSA ANA UCTILITAHUS.

7.6 CBepxy Ha amacTuYHblii GanmnoH yKknaabiBaloT d)aHepy TONWMHON HE MeHee 21 MM U ANUHOW U
LUMPUHOWN JOCTaTOMHON ANsi NOAAEPKKU HKHEN YacTU NPUCNOCcoBNeHnsa ANs UCMbITaHUSA.

7.7 YCTaHaBNMBAIOT HKHIOI YaCTb NMPUCNOCOONEHUA ANa UCNbITAHUA Ha dhaHepy.

7.8 B HWXHIOW YacTb NpUCnocoBneHuns Ans ucnbiTaHuii nomewatot obpasel. BoipaBHuBaloT o6Gpasel
OTHOCWUTENBHO KPaEeB HUXKHEI YaCcTu NPUCNOcCobneHnsa Ana UCNbITaHUN.

7.9 Pasmewaor Ha obpasue MeTannuueckue NNAacTUHbl, Kak NOKa3aHO Ha PUCYHKE 2, a Takke
npubopel A4NA perucrpauun gedopmanum (pacTsHKeHUA BepxHel rpaln obpasua).

7.10 Mo ueHTpy obGpasua pasmeLllaloT AEPEBAHHYIO UKW NAACTUKOBYIO NSACTUHY TOJILMHOW 3 MM,
ONMWUHOM M WKUPUHOW 32 MM, KOTOpas CAyXMT nnatdopMoi ANA  U3MEepPUTENbHOr0 HAKOHEYHWKa
npeobpasoBartens MMHENHOTo NepeMeLLEHuS.
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1— patuuk Harpysku; 2 — 60MTbl KPenieHns, COeAnHAIOLLIME BEPXHIO W HUDKHIOK YacTu npucnocobneHus gns
UCMbITaHWS; 3 — BEPXHAS YacTb NPUCMOCOGMEHNS ANA UCTIbITAHWS; 4 — AaTunK nepemelleHns; 5— OonopHble
NOALWMNHMKN; 6 — obpaseL;; 7 — HWKHAS YacTb NPYCMOCO6AEHNS ANA UCMbITaHNS; 8 — 3NaCTUYHbIA GasioH;

9 — OnopHas nauTa nog 3/1acTUYHbI 6anioH; 10— noABuXHasA Tpasepca UCMbITaTeNlbHON MaLLVHbI;
11 — maHomeTp
PucyHok 3 — Cxema ucnbitaHns

7.11 O6GHyNAKT AaTUYMK HarpysKku.

7.12 TpvBogAT B [felicTBMEe MNOABWXKHYIO TpaBepcy [0 CONMXKEHWA BepXHEW W HWXHEeR yvacTteit
npucnocobneHns gna ucnbiTaHUsA Ha paccTosiHue 5 — 6 mm.

7.13 3ararmBaloT 60NTbl KpenneHus Takum 06pa3oM, 4TOObI MeXAy BEPXHEN W HWXKHeN 4yacTamu
npucnoco6neHns octancsa 3asop.

7.14 TlpoBepAT pasMeweHne MeTaimyeckmx naacTuH.

7.15 OnyckaloT NoABWXHYK TpaBepcy.

7.16 Y6upaloT paHepy (cm. 7.6).

7.17 MopknoyalT K 3n1acTUYHOMY 6annoHy MaHoMeTp.

7.18 TMpuBogAT B AelicTBUME NOABUXHYH TpaBepcy U MNpuknagbiBaloT K ob6pasuy Harpysky 22 H.
LIeHTpupyIoT 91acTUYHbIA 6a//10H OTHOCUTENIbHO KpaesB NPUCNOCO61eHNs 415 UCNbITaHWA.

7.19 3aTtaruBalT 60NATbI NpU KPYTAWEM MOMEHTe, onpefefsieHHOM B cooTBeTcTBMM € 7.19.1 — 7.19.7.

7.19.1 3atarusatoT 600Tbl Npy KpyTALWEM MoMeHTe 1,8 H m.

7.19.2 TMpuBogAT B AeilcTBMe MNOABWXHYK TpaBepcy W npuknagbiBaloT K obpasuy Harpysky 44 H.
O6HYNAT MaHoOMeTp 1 NnpeobpasoBaTeNib NMHEWHOT0 NepemeLleHus.

7.19.3 3anncbiBaloT KPYTALLMIA MOMEHT.

7.19.4 HarpyxatT obpasel coO CKOpPOCTbH 1 MM/MUH [0 3HA4YeHus, paBHOro 0,1c/h—, roe d = 1 mm.

3anucbiBaldT 3HavyeHue f[aBfeHUs B 3nacTUYyHom 6GannioHe, npormbé naHenn u gecdopmaynio obpasua c
4acToOTON He MeHee Tpex u3MepeHui B cekyHay. CTPOAT rpadvk 3aBUCMMOCTU AasneHnsa oT gedopmauun.

7.19.5 YBenunumBalT KpPyTALWMA MOMeHT Ha 1,8 H m.

7.19.6 TMMosTopsawT onepauymn no 7.19.2 — 7.19.4. CpaBHMBAKT YI/bl HakK/NOHa MOCTPOEHHbIX
rpadymkos.

7.19.7 Ecnn pasHuua mexay yrnamm HaknoHa rpaduka 6onee 1 %, cHMMalT Harpysky ¢ ob6pasua,
noBTOPAT onepauun no 7.19.5 — 7.19.6.

7.19.8 Ecnu pasHuua Mexay yrnamm HaknoHa rpadmka meHee 1 %, 3anvcbiBaloT KPYTALWMA MOMEHT 1
MCNONb3YIOT €ro B fla/ibHelnX UCNbITaAHUSX, CHUMAKT Harpysky c o6pasua.

7.20 Tpn ycTaHOBMEHWW 3aBUCUMOCTW npornba OT AaBneHus/Harpyskm MNOBTOPAT onepauuu Mo
7.19.2 — 7.19.4. YMeHbWalT Harpysky Ha obpasel fo 44 H n 3anucbiBaloT nokasaHus npeob6pasosBaTenis
NVHeHOTo nepeMelLeHnss (3HayeHne ocTaToyHol Aedhopmauuun), a Takke BPEMS WU3MEPEHMS OCTaTOYHON
aedopmauun.

7.21 CHuMmaloT Harpysky c obpasua 1 NnosTopsoT onepauun no 7.20 oT cemu A0 AeCATU pas.

7.22 Tpu onpefeneHun npoyHOCcTM obpasua npuBOAST B AeNCTBME MNOABUXHYI TpaBepcy W
npuknagbiBatoT K o6pasyy Harpy3ky 44 H, o06HynsiT MmaHomeTp W npeobpasosaTeflb  JIMHEHOTO
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nepeMeLLeHns U 3anucbiBalOT KpyTAWM MOMeHT. Harpyxaior obpaseu ¢ TakoW CKOPOCTblO, 4TOObI
paspyweHue obpasya npoucxoauno B uHTepBane ot 10 o 20 MuH, 3anuCbIBas 3HAYEHUE AABMNEHUS B
anactuyHom bannoHe, npormb naHenu u aedopmauumio obpasua ¢ 4acTOTON He MeHee 3 M3MepeHus B
cekyHay.

Mocne paspylleHuss yMEHbLIAIOT Harpysky Ha obpasey a0 44 H u 3anuCLIBAIOT MOKa3aHUA
npeobpa3oBarenss NMHEWHOrO MNepeMelleHns (3HayeHue OocCTaTtovHOW Aedopmaumun), a TaKke BpemsA
nU3MepeHus 0CTaTouHou aedopmaLiuu.

7.23 Ecnu pa3spywenue o6pa3uoB NPOUCXOAUT HA PACCTOSIHUM OT ONOPHBLIX MOALUMMHUKOB, HE
npesbiWialoLeM TONWUHY o60pasua, wunu paspylieHue npousowno Becneacrsue paedekra obpasua,
pesynbTaTbl HE YYUTLIBAIOT U NPOBOASIT MOBTOPHbIE UCTILITAHUS HA HOBOM o6pa3ue.

PesynbTaTbl UCNbITAHUSI YYUTLIBAIOT, €CNKM XapakTep pa3spyLieHusi obpasuya COoTBETCTBYET OAHOMY U3
cneayowmx:

- CABUT MaTepuana BHYTPEHHETO Cros «C3HABUY»-KOHCTPYKLUMK;

- OTCnauBaHWe BEPXHEW WNM HWKHEW T[paHM OT Marepuana BHYTPEHHEro Cros  «COHABUY»-
KOHCTPYKLWMK;

- paspyLUEHUE NPU PACTSXKEHUN BEPXHEN TPAHU.

8 O6paboTka pe3ynbLTaToB

8.1 MpumeHeHne cB0OO4HO ONEPTONM rpaHMLbl MO3BOMSIET UCMONbL30BaTh NPU 0O6paboTke pe3ynbLTaToB
UCMNbITaHUA peLleHne ypasHeHus Hasbe (aBoiHON psig dypbe).
8.2 XecTtkocTb npu casure S, H/MM, BbIMUCASAIOT MO hopmyne

-5
° B

roe  Ci— KOHCTaHTa u3 pelueHust ypasHeHus Haebe, H-MM?;
C2 — KOHCTaHThI U3 pelleHus ypasHenusa Haebe, H;
We — 3HAY€HME npornda naHenu, Mm;
B — »ecTKoCTb npu narnbe, H-mm.

8.3 XectkocTb npu narnbe B, H-MM, BbIMUCASIOT N0 hopmyne

_ C,(c+2f)
B= 2(8X +5:y)e ' @

rae € — TOMNLUMHA BHYTPEHHErO CMOSA «CIHABUY»-KOHCTPYKLIMU, MM;
f — TOMNLMHA BHELLHETO CrOSt «COHABUY»-KOHCTPYKLMUU, MM;
€, — OTHOCUTENbHOE YANUHEHNE, U3MEPEHHOE BAOIb ANUHBI 06pasLa;

g, — OTHOCUTEMNbLHOE YANUHEHUE, U3MEPEHHOE BAOb WINPUHBI 06pasLa.
8.4 KoHCTaHTy n3 pelieHuns ypasHeHust Hasbe C1, H:MM2, BLIMUCAAIOT MO GhopmMyrie

mmnd nnd
6P, a" & & COS(T) COS(T) . mmx; . Ny, 4
=—l— ———-—Sin sin ,
measattas MM +n*) a a

roe  Pm— faBneHue BHYTPUM anactuyHoro 6annona, MMa;

a — pacCTosiHie Mexay ONOPHBLIMM MOALUMMHUKAMM, MM;

N — KONUYeCTBO BKIMIOYEHHBIX YNIEHOB PAAA;

@ — KOIPPULMEHT, MM.
KoHcTaHTy 13 pewueHusn ypasHeHust Haebe Coz, H, BbMMCHAIOT NO chopMyne

Cl

cos(and)) cos(

nn¢)

2 N N -

c, = 16P,2a Z z a ’ g MXs oo MY (5)
T

PR R
melssnitas  mn(m* +n’) a a

KoathpuUMEHT @, MM, BLIMUCAAIOT Mo hopmyne
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rae A.; — abdekTuBHas nnowiaab 06nacTn AeNCTBUS HArPY3KU, MM,

€]
OdhdekTuBHYIO NnoLiaaL o6nacTu AeicTeus Harpysku A, BbIMUCHAIOT No (opmyne

F

A =2, ™

m
rae  Fm — obwas Harpyska Ha obpaseu, H.
8.5 [ina obecneyeHns cxoaumocTu paga sHadeHue N aosmkHO ObiTk He Bonee 20.
CX0AMMOCTb YKa3bIBaIOT, €CNU BbINOIHSAETCS yCNoBUe
SN _ SAH
S

N
roe Sy — cymma paga ¢ N uneHamu;
£ — npegBapuTenbHO onpeaeneHHas pasHocTb (kak npasuno, €=0,01).
8.6 [na opTOTPONHbIX 06AMLIOBOYHBIX NMACTUH HEOOXOAUMO BBIMMCAIUTL TPU 3HAYEHUS KECTKOCTHU NPU
nsrube, a AN OPTOTPOMNHOrO
BHYTPEHHEr0 Cnosi — ABa 3HadeHusi. Takum o6pasom, MONy4aloT MNATb YPAaBHEHUW AN NATU
HEN3BECTHbIX 3HAYEHUI XKECTKOCTMU.

<z, ®)

9 MpoTtokon ucnbiTaHUA

PesynbTatbl NpoBeAeHMA UCMbITAHUIA 0POPMIAIOT B BUAE NPOTOKOMA, KOTOPLIA A0MKEH CoaepXaTb:

- CCbINKY Ha HaCTOALLMIA CTaHaapT;

- ONMUCaHWe «CIHABWUY»-KOHCTPYKLUMM, BKMOYas: Tun, 0003HAYEHME, NMPUCBOEHHOE WU3rOTOBUTENEM,
HOMEp napTuu;

- ONMUCaHMe BHELUHEro Cros;

- OMUCaHWe BHYTPEHHErO Cros «C3IHABUY»-KOHCTPYKLMUMW, BKIIOYAA: AaTy Havyana u3rotoBneHus, aaty
OKOHYaHWA  UM3rOTOBMNEHUsi, XapaKTEPUCTMKY MpoLecca W3rOTOBMEHUS, OMNUCaAHWE  UCMOJIb3yeMOro
000pya0OBaHuUS;

- nHchopmMaLmio 0 NOAFOTOBKE U MapkupoBke 06pas3ua;

- reoMeTpuYeckne napameTpsl 06pasua;

- maccy obpasua;

- cBegeHus 06 ncnons3yeMom 060pya0BaHUM ANt UCNLITAHUN;

- YCNOBMA KOHAWLMOHWPOBAHUA U UCTILITAHUS;

- paccTosiHne MeXay OnOpHLIMK NOALLUMIMTHUKAMMU;

- CKOpPOCTb NEPEMELLIEHNA aKTUBHOIO 3aXBarTa;

- KPYTALLMIA MOMEHT 3aTsDKKM 6ONTOB KPEMIEHUs;

- XECTKOCTb Npu caBuUre;

- XX€CTKOCTb Npu u3rube;

- rpachuk 3aBUCUMOCTU AaBneHna oT aedopmauuu;

- 3aBUCUMOCTb Nporuba oT aasneHus/Harpy3ku;

- pexum u MecTo paspyLueHus obpasua;

- AaTy NpOBEeAEHUA UCMbITAHUSA.
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Mpunoxexne A
(cnpaBouHoe)

PucyHok A. 1
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Mpunoxexue OA
(cnpaBo4Hoe)

OpurmHanbHbI TEKCT MOAUMDULMPOBAHHBLIX CTPYKTYPHbIX 35IEMEHTOB

AA.1

1 O6nacTb npuMeHeHus

1.1 JaHHas MeTofuKa UCNbITaHUS paccMaTpuBaeT CBOWCTBA MNpU U3rnbe B MNOCKOCTU Y MHOTOCHONHBLIX NNacTUH
13 KOMMO3ULIMOHHLIX MaTepuanos, nogsepraemblX pacnpefeneHHon Harpyske. GUTUHT AMA UCTbITAHUIA B CBOEM cOCTaBe
yyuTbIBaeT pa3MelyeHne obpasua, npegcraBnstoLllero coboil oTHoCUTENbHO KpynHorabapuTHYO KBagpaTHylo naHesb,
koTopass npegycmatpuBaeT cBobofHOe ONWpaHWe No BCeMy MNepuMETPY, a pacnpefeneHHas Harpyska
npeaycmaTpuBaeTcs Mpy nomoLum 6anmoHa faBneHus, 3anofHeHHoro Bogol. Takoi TUN Harpy>XeHUs OTIMYeH OT TUna B
npoueaype no MeTofuke ucnbiTaHWii C393, B KOTOPOW cocpefoTOMeHHas Harpyska HaBoAWTCA ANSA Toro, 4Tobbl
NoNyYnUTb NUHERHBIA NNOCKMiA n3rnb B obpasLax, MetoLmx hopmy Ganku.

1.2 JaHHasA MeToANKa UCMbITaHUIA NPUMEHAETCS MO OTHOLUEHUIO K KOMMO3ULMOHHEIM MaTepuanam MHOrOCNONHOM
CTPYKTYPbI, KOTOPLIE NOJpasyMeBatoT HarM4yme OTHOCUTENBHO TONCTOro Cros Matepuana 3anofHUTENs, NPUKIEeeHHoro K
obenM rpaHaM MpW MOMOLUM aare3vBa C TOHKONUCTOBBIMW MaTepuanamMu, KOTopble COCTOAT U3 Gomnee MroTHOro,
BLICOKOMOAYMNbHOrO MaTepuana, kak npaeuno, — C MOMMMEPHOW MaTpuueld ¢ apMMpoBaHWEM BLICOKOMOAYNBHEIMU
BOJIOKHAMM.

1.3 3HaueHwusn, ykasaHHele B eguHuuax CU wnu xe B AloiiMax W dyHTax, JOIKHbI paccMatpuBaTbCs Mo
OTAENbHOCTU Kak cTaHfapTHele. B TekcTe 3Ha4YeHUs, BbipaXeHHbIe B aHIMIACKON cucTeMe Mep, npusefeHbl B cKobKax.
3HayeHunsi, yKaszaHHble B KaxJoi cUCTEME W3MEPEHWd, He SBMAITCH TOYHBEIMW 3KBUBarNeHTamu Apyr gpyra, no aToi
MPUYMHE KaXAYlo CUCTEMY M3MEepeHUA MCMOoNb3yrT He3aBUCUMO OT Apyrol. [pu obbeAMHEeHUW 3Ha4YeHUA M3 ABYX
cncTeM MoxeT BbITb HECOOTBETCTBIE CO CTaHAaPTOM.

1.4 HacToswwii cTaHAapT He npejnonaraeT OCBELUEHUA BCEX MOMOXEHWA KacaTelnbHO Ge3omacHOCTM, ecnu
TaKkoBble MMEITCH, KOTOpble COMpsiXeHsl C ero ucnonb3oBaHuem. OpraHusauus MepornpusTui no obecneyeHuto
Hagnexaljen 6e30nacHOCTW W TUIMEHbl Tpyha W OMNpeAeneHWe MPUMEHUMOCTM HOPMAaTUBHBIX OrpaHWYeHuwii nepeq
UCMOMb30BaHNEM HaCTOALLEero cTaHgapTa SBNAETCA OTBETCTBEHHOCTbLIO NOfb3oBaTesNsl aHHOro craHjapTa.

MprnmeyaHune — Peaakuua pasgena usMeHeHa Ana npuseaeHun B coorseTcTeue ¢ TpebosaHusamu NOCT P 1.5 (nyHkT 3.1)
n roCT 1.5 (nogpasgen 3.7).

OA.2

2.1 Ctanaaptbl ASTM:

C274 KOHCTPYKLMOHHEIE MHOFOCNONHBIE CTPYKTYPLI. TEPMUHLI;

C365/C365M MeToauka MCNbITaHWUA CBOMCTB Ha cCXaTue B HaNpaBNeHUWU NepneHauKynapHo CnosM Yy
3anonHUTENe MHOTOCIOWHLIX CTPYKTYP,

C393 MeToguka MCMbITaHUA CBOWCTB NPU U3rnbe MHOroCroMHbLIX KOHCTPYKLMIA,

D792 CraHgapTHasa MeToAuKka oOMpeAeneHus MNMOTHOCTU W YAENbHOro Beca (OTHOCUTENbHOW NMNOTHOCTW)
NNacTMKOBLIX Macc Mo 06beMy BEITECHEHHOW XNKOCTH;

D2584 CraHgapTHaa MeTouKa onpeAeneHuns noTepb Npu npokanuBaHnn oTBEPXAEHHbIX apMUPOBAHHBLIX CMO,

D2734 CtanpgapTtHaa MeToguka ucneltaHuid. CogepxaHue nycTotT B apMUPOBAHHbLIX NNAcTUKaX;

D3171 CtangapTtHasa MeToguka ucneltaHuii. CogepxxaHue KOMNOHEHTOB KOMMNO3UTHBLIX MaTepUanos;

D3878 KoMno3anumoHHble MaTepuansl. TepMUHSI,

E4 MeToauKka NoBepKu ycunuin yCTaHOBOK ASIS UCMbITAHWUIA,

E6 MeToauka MexaHu4eckux UCnbiTaHUA. TepMUHbI,

E251 Metoauka WCMbITAHUIA 3KCMNyaTaLUMOHHBIX NapaMeTpoB pPe3UCTUBHLIX NpUGOpoB ANs  M3MepeHus
AedopMaLymn MeTannmyeckux ceasen;

E1237 PykoBOACTBO K MOHTaXy pe3UCTUBHbLIX NpUBOPOB AN U3MepeHus gedpopMauun MeTanInyeckux CBasen;

2.2 MNpunoxeHue k ctaHgapty ASTM:

OUTUHT ANA UCMbITAHUIA NNACTUH MHOTOCNOMHBIX KOHCTPYKUUIA U ruapoauHaMuyeckuit 6annoH aaenenus, ASTM
D6416/D6416M

NMpumMeyaHue — Peaakuua pasgena usmeHeHa ang npuseaeHus B cootseTcTene ¢ TpebosaHuammn MOCT P 1.5 (nyHkT 3.6)
n rOCT 1.5 (nogpasgen 3.8).

OA.3

3.1 TepmMuHonorudeckuit ctaHgaptT D3878 onucbiBaeT TEPMUHOMOTUIO, KOTOPaAs OTHOCUTCA K BOJSIOKHaM U MUX
KOMMO3UTaM C BLICOKOW MPOYHOCTHIO Ha paspbiB. B TepMuHonormdeckom ctaHpapte C274 npuBefeHbl TEPMUHBI,
KOTOpble OTHOCATCA K KOHCTPYKLMOHHBIM MHOFOCNOMHBIM CTpyKTypaMm. TepmuHbl B «[lpaktuke E6» ykasbiBaloT Ha
MOHATMS, OTHOCSALUMECH K MEeXaHUYeCKUM WUCNbITaHuaM. B cnyyae pasHouTEHWS B NOHUMaHWU TEPMWUHOB Haj BCEMM
NpoYuMU cTaHjapTamu, onpeaenarowMm TEPMUHOIOTUIO, NPEUMYLLIECTBO UMEIOT TEPMUHLI cTaHfapTa D3878.

3.2 OnpegeneHnsa TEPMUHOB, UCMNONb3YeMbIX B JaHHOM CTaHAapTe:

3.2.1 XeCTKOCTb Mpu uU3rmbe — CBOWNCTBO MHOrOCNOWHOW CTPYKTYpbl, KOTOpOE MO3BONSET COMPOTUBNATLCA
ynpyrum gedopmanusam nsruba;
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3.2.2 3anonHWTenb — CRoW, pacnonoXeHHbl No LEeHTPY MHOrOCMOMHOW KOHCTPYKLWUKW, KakK npasuno, manon
NMOTHOCTW, KOTOPLIM OTAENATCA U NPUBOAATCA B YCTOWYMBOE COCTOSIHWE OGNMLOBOYHbBIE CNOW, @ TakkKe KOTOpLIN
nepeaaeTt CABUroBoe ycunue mexgy obnuLoBoYHBIMUA CNOSIMU W NpeacTaBnseT n3 cebs 0OCHOBHOW MaTepuan, KoTopbIM
obecnevnBaeTCs CTONKOCTb K CABUIY B KOHCTPYKLMY;

3.2.3 06rMLOBOYHBINA INCT — 3NEMEHT KOHCTPYKUMKU Hambonee Gnn3kuii K nocriefHeMy Crot UnK BbINOMHEHHbIN
13 KOMMO3ULIMOHHOrO MaTtepuhana B KOHCTPYKLUMU € 3anonHuTeneM. [JaHHbIn aneMeHT XapaKkTepusyeTcs TOHKUM CroeM W
BbICOKOW NIOTHOCTLIO, KOTOPbLIA UMeeT CBOMCTBO CONPOTUBINEHNUS BONBLUMHCTBY Harpy3okK, HanpaBneHHbIX NapannensHo
CrNosiM U MOMeHTaM narnba — nepneHUKyNAPHO CMOAM: CUHOHUMbI: 06nMLoBKa, 0GLUMBKA, a TaKXe BHELLHWIA cnou;

3.2.4 30Ha BNWSAHWA HarpyskM — oOrpaHuMyeHHas nnolwagbe MNOBEPXHOCTU OGSMLIOBKM MHOrOCMOWHOW naHenw,
KoTopas conpukacaeTcsi ¢ 6annoHoM AaBneHUs B X0 e HarpyKeHusi;

3.2.5 ruapoauHamuyecknit GannoH — OGannoH [gaBneHus KBagpaTHOW OPMbl, W3rOTOBMEHHBLIA U3 ABYX
KBagpaTHbIX SNIEMEHTOB MPOPE3NHEHHON TKaHW MPOMBILLITEHHOTO HasHavyeHUs. Takne aNeMeHTbl HaknagbiBaloT ApYr K
LPYry 1 KpensTcsi No Kpasim 60NToBbIM KpeneKom, CTEPXKHSAMW U3 MSATKOA cTanu;

3.2.6 N30TpONHLEIA MaTepuan — MmaTepuarn, KOTOpbIA MMEET rMaBHbIM 06pa3oM OfUHaKOBbIE CBOWCTBA B No6OM
HanpaBreHuy;

3.2.7 opTOTPOMHLIA MaTepuan — martepuarn, B KOTOPOM UCCredyeMoe CBOWCTBO B KOHKPETHON TOYKE UMeeT Tpu
B3aWMHO MepneHAuKynspHble MNOCKOCTM CUMMETPUM, KOTOpble MPU WX COBMECTHOM YyyeTe OonpeaensaioT rnaBHyo
cucTeMy KOoOopAMHaT MaTepuana;

3.2.8 GannoH AaBneHus, — KOHTEWHep W3 MPOYHOro, HO B TO Xe BpeMsi NoAaTIUBOro Martepuana, KoTopbli
3amMosHSIIOT BOAOW UMM MHOW XUKOCTHIO, HE NOABEpPXEHHOW cxaTuto. Takoi 6annoH gormkeH obecnevnsaTte obneraHue
no KOHTYypy obpasLja-naHenu npu UcnbITaHuu co cTaHAapTHOW Harpy3koi, ecrnv npu nomoLum annapata Ansa UCnbITaHnin
NPOBOASAT CKUMAIOLLYIO Harpy3Ky B HanpaefieHUW NPoTUB NMOBEPXHOCTW 0BMULIOBKY,

3.2.9 XeCTKOCTb Ha cABWUI — CBOWCTBO MHOFOCSIONHOW KOHCTPYKUUM, KOTOpasi MO3BOSISIET CONPOTMBAATLCA
dedopmaumnam casura. CUHOHUM — CLiBUrOBas XeCTKOCTb;

3.2.10 ucnelTaTenbHasa naHenb — KBagpaTHas KOHTPOSibHas MnfiacTHa U3 MHOrOCMONHOW KOHCTPYKUWUK, KOTOPYIO
U3roTaBnuBealoT ANA NPOBEAEHUS UCNbITaHWsA CBOWCTB npu u3rmbe B NNOckocTh. CUHOHUMBI — NaHeNb MHOrOCMORHON
KOHCTPYKLMW, NnacTuHa W3 CroucToro KOMMO3WLMOHHOTO MaTepuwana ¢ 3anofiHUTeneM, naHenb W3 CNoWUCToro
KOMMO3MLIMOHHOro MaTepuara ¢ 3anosiHuTeneM, a Takke obpaseL-naHenb.

MpumMeyaHune — Pegakums pasaena usmeHeHa Ans npuseAeHus B cooTBeTcTBUe ¢ TpeboBaHuamu FOCT P 1.5 (nyHkT 3.7)
n roCT 1.5 (nogpasgen 3.9).

OA.4

4 CsopaHasa uHdopMaLuma No MeToay UCTbITaHUI

4.1 VenbiTaTenbHasa naHenb KBagpaTHoro cevdeHns uMeeT cBoboAHbIE ONOpLl MO BCEM YEThIPEM yrnaMm M Ha Hee
nocpeactBoM 6GanfioHa, HarnofHEHHOrO BOAOW, MPOWCXOAWT pPaBHOMEpPHOE pacnpeAeneHWe Harpysku Ha 4acTb ee
noBepxHocTU. [laBfeHue, KOTOpOe OKa3blBAETCA Ha NaHefb, YBENWYMBAKT MNpU MOMOLWM NAUT KOHCTPYKLMKU Ans
uenbiTaHwid. Tpu MChbITaHUM U3MEPSOT JIMHENHYIO XapaKTepPUCTUKY CBOWCTB Ha M3rub y naHenu M3 MHOrOCIOWHOro
KOMMO3ULIMOHHOro MaTepuana B OTHOLIEHUW ynpyrux gecdopmMauui n gedopMauuii, koraa naHenb NOABEPraloT YETKO
3ajaHHON pacnpeferneHHOR Harpyske.

4.2 VYnpyrylo pedopMauuto naHend B MOMEHT Harpysku KOHTPOSMPYIOT MNpu  NOMOWM  NUHEAHOro
npeobpasoBaTensi CKOPOCTU MepeMelleHNsl, KOTOpbliA PacrnonoXeH Mo LEHTPY U KOTOPbIA BXOAUT B KOHTaKT ¢
NMOBEPXHOCTBIO CTOPOHLI PACTSHKEHNS.

4.3 KoHTpofb Harpyskm npoBOAAT KaK [aTYMKOM Harpysku, MpUKpenneHHbIM K TpaBepCHOW rofioBKe,
nocrefoBaTenbHO MOACOSAMHEHHBIM K (DUTUHFY NS UCMbITaHUA, Tak W npeobpasoBaTenem [aBneHWs B caMOM
6annoHe aaeneHua. o Toi NpuynHe, YTo 6anmfoH faBnNeHUs Takke BO BCEX Crydasx nocnefoBaTellbHO COEAUHAIT C
AaT4MKOM Harpyskm U OUTUHIOM ANA UCNbITaHUA, WCTUHHYH MOBEPXHOCTb KOHTaKTa B none fAaBneHWid MocTOsAHHO
KOHTPONMPYIOT NO Mepe pakTOPMHOXECTBA «Harpyaka/aaBneHnes.

4.4 KoHTponuposaTb fedopMaumio MOXHO MpW MOMOLYM OnepaTUBHO YCTaHaBnuBaemblX TEH30AaTHMKOB,
KOTOpble MPUKNENBAKOT K NMOBEPXHOCTU OBMULIOBKA CO CTOPOHbLI pacTshKeHUs. TUMOBas cxema pa3MeLleHUss YeTbipex
nocafouHbIX MECT Moj JaT4MKM C PaBHOMEPHLIM MEXOCEBbIM paccTosiHueM obecnevnBatoTcs BAOMb OLHOW U3 oceit
CUMMETPUN MNACTUHBI.

MpumeyaHune — Pegakuma pasjena usmMeHeHa AnA NpusejeHus B cooTBeTCTBUE € TpeboBaHuamu FOCT 1.5 (nyHKT 7.9.5).

AOA5

7. Annapatypa

7.1 Mpoueaypel A, B n C. Cxema, nnniocTpupytoLlas OCHOBHbIE KOMNOHEHTLI annapaTypbl AnA AaHHOR MeTOAUKA
ucnelTaHWii, nokasaHa Ha puc. 1.

7.1.1 Annapat gns ucnbiTaHui. MicnelTatenbHbId annapaT JOMKeH COOTBETCTBOBAaTb MeToAMKe UCMbITaHuii E4 n
cregyrowum TpeboBaHUAM:

7.1.1.1 ronoBkM annapaTta ANA UcMbiTaHWd. AnnapaTt NS UCMbITaHUIA JOMKEeH BKIoYaTb B CBOEM COCTaBe Kak
OCHOBHYIO HEMOABWXKHYHO, Tak 1 NMOABUXKHYIO FOSIOBKY;

7.1.1.2 npuBOAHON MexaHu3M. [puBogHOK MexaHWM3M annapaTa ANs UCMbITAHWIA JOKXeH NnepeaaBaTh NOABUXKHON
rofioBKe PerynupyeMyro CKOpPOCTb OTHOCWUTENbLHO HEMoABMXHOA ronoBku. CKOPOCTb MOABWKHOW TOMOBKW AOMXHa
perynupoBaTbCs B COOTBETCTBMU € nn. 11.3;
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1— paTyuk Harpyskun; 2 — 6ONTbl KPENNEHNS, COeAMHSAIOLWME BEPXHIOD N HUXHIO YacTu npucnocobneHns ans
UCMbITaHNSA; 3 — BEPXHAA YacTb NPUCMNOCOONEHNS 415 UCMbITaHUA; 4 — faTyuK nepemMelleHns; 5 — onopHble
NoAWNMHUKKN; 6 — obpasel; 7— HWKHAA YacTb NPUCNOCO6eHns ANSA UCNbITaHWsA; 8 — 3n1acTUUHbIN 6anioH;

9 — onopHas nauTa noj 3nacTuyHbliA 6annoH; 10 — nogBwXHaa TpaBepca MCNbITaTeNbHOW MallWHbl;
11 — maHomeTp

PucyHok 1 — Cxema 3/IeMEHTOB ANA UCMbITaHUA Ha 13rn6é B N0CKOCTU ansa MHOTOC/OHON NNacTUHbI

7.1.1.3 MHAVKATOP Harpysku. WHAWKATOp Harpysku annapata Anas WchbiTaHuii npefHasHavyeH Ana onpegeneHus
nokasaHusi CyMmapHoii cunbl, nepegaBaemoii obpasuy ANla UCNbiTaHWid. [laHHOe YCTPOWCTBO He AOJ/IKHO MMEeTb UHepLumu
U OO/HKHO Oonpefensitb Cuy C TOYHOCTbIO B AManasoHe CWI AaHHOro WccnefoBaHWa C norpewHoctblo +1 % oT
N3MepPSEMOro 3HauyeHus. PaccmaTtpuBaemblii(-e) AnanasoH(-bl) Harpy3km MoxeT(-yT) 6biTb AOCTATOYHO HU3KMM(M) ANS
OLEeHKM MOAYNsi ynpyrocT npu u3rmbe u moAynst ynpyroctv npu cABUIe WU Xe ropasfo Bbille Npu onpegeneHum
3HaYeHuii cunbl, UK Xe, Kak U nepeoe, Tak W nocnegHee, ecny 3To0 HEO6X0AMMO.

7.1.2 Harpyxatouiee npucnoco6seHne. CornacHo cxeme Ha puc. 1, Harpyxatwouwee npucnoco6ieHne cocTouT u3
OBYX 4yacTeil: XecTkas BEPXHSAS MaHeslb ONOPHOM KOHCTPYKLMK, K KOTOPOW NOACOEAMHSIOT AaTyuK, KOTOPbIA HaxoguTcs
Ha TpaBepCHOI T0/I0BKE, Ha KOpNyce OMOpPHOW KOHCTPYKLUMMW, W XECTKOW HWKHel naHene Mo kKpasm Koprnyca OnopHOii
KOHCTPYKLMW, KOTOpas KpenuTca 6ontamu K yrnam BepxXHeil naHenum OnopHol KoHCTpykumu. O6pasel, B Buge
MHOFOCNONHOM KOMMO3UTHOW MaHenu KBaApaTHOro CeYeHus yfepXxuBaeT Mo TopuaM B MOMEHT 3axBata CBEpXYy W CHU3Y
npyv MOMOLLM 3NEMEHTOB YyKa3aHHOro npucnocob6neHusi. Bce Hecyline NOBEPXHOCTWM W3rOTOB/IEHbI M3 CTEpXHel U3
3akaneHHoli ctann anameTtpom 12,7 mm [0,5 alimal. PaccTosHne mexay onopaMmu Kaxgoro rabaputa npucnocobneHus
yKazaHo Ha pucyHke 2. Cnocob6 yaepXuBaHUs UCMbITYEMOI NaHenyn Harpyxarwwmum npucnoco6/eHnemM no BCemM YeTblpem
Topuam nokasaH Ha dpoTorpadusax Ha pucyHkax 3 u 4. Mpu nsrnbe N HopMasibHOW MOJSIHOM Harpy3ke naHesb ABUXETCA B
OAHOW nnockocTu. [NuHa paccTosiHMSA MexAy onopamu Ao/kHa 6biTb OAMHakoBa B 060MX uM3MepeHuax. [yTem
3aTArMBaHUsl yeTblpex GOKOBbIX GONTOB MOXHO A0O6UTHCA COCTOSIHUS CBOGOAHOIO OMMPAHWUsl, €C/N HWKHEn naHenun
coobLaeTcs ABMXEHWE B Hanpas/eHUN BepXHeN.
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a — paccTosiHMe MeXAay OMOpPHbIMY MOAWWMNHMKAMU; 1— GONTbl KPEMNEHUS, COEANHSIOLLINE BEPXHIOW W HUXHIOH
yacTu npucnoco6neHna ANs UCMbITaHus; 2 — BEPXHSA YacTb NPUCNOCO61eHNs ANS UCTbITAHUS; 3 — AaTuuK
nepemMelyeHusi; 4, 5— onopHblie MOALUMHUKA; 6 — HUXKHSAS YacTb NPUCNOCO6/EeHNs AN UCTIbITaHWS

PucyHok 2 — OnpegenieHne paccTosiHUS MexXAy onopaMu A/si ykazaHus pa3MepHbIX AoNyckoB o6pasua-naHenu

PucyHok 3 — Annapart Ana npoBefeHnsa UCNbITaHnA Ha M3rné nNaacTuHbl B NJIOCKOCTU
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PucyHok 4 — [laTymK CUNbl U YCTPOWCTBO HArpy>XeHUsl maHenun co CTasibHOW KanMGpPOBOYHON MAACTUHONA

7.1.3 bannoH faBneHnsa — HopManbHas MOJIHAA Harpyska, okasblBaemas Ha WCNbITyemMyl MnaHesNb NocpefcTBOM
repmMeTMyHoro 6annoHa Cc BOAON, KOTOPbIA NPMXMMAKT K HWXKHEW naHenu npu NOMOLWM OMNOPHOW NAWTHI, KOTOopas
ynupaeTcs B NaHesb C BO3MOXHOCTbI BEpPTUKA/NbHOIO nepemMeuieHus. MaTtepuan 6annoHa — nNpope3snHeHHas TKaHb
ONA peMHel NpPOMbIWEHHOrO0 Ha3Ha4YeHWs WAW Xe gpyras naoTHaa nofaTnvBas BOJOHeNpoHuUaemas TKaHb, 6ansoH
[O/KeH 6biTb paccyMTaH Ha 3HayYeHWs AaBneHWuil, KOTopble HeobXxoAuMbl ANA paspylweHus naHenum ANA WUCNbITaHURA.
O6onoyka 6annoHa AofXHa O6bITb AOCTATOYHO MAACTUYHOW, 4YTOOGLI MOBTOPATH KOHTYpPbl MaHenu ANA WCNbITaHW, B
YyCNOBMSAX YCTOWYMBO HapacTallWein Harpysku Ans Toro, 4tobbl obecneynTb paBHOMEpPHOe pacnpejesieHne Harpysku B
30He ee BAMAHMA. Ha pucyHkax 1, 3 n 4 ncnonb3ylT cTanbHON pe3b60BOW Kpenex AN CKUMAaHWSA KOHLOB PeMeHHON
TKaHuW Ans o6ecneyvyeHns NAOTHOCTU KpenaeHus.

MpumeuaHne 2 — Pa3mep 6annoHa JO/MKEH ObiTb BbIGPAH C y4eTOM BHYTPEHHUX pasMepoB npucnocobneHus ans
UCMbITAHUI, & He HapYXHbIX Pa3sMepoB UCMbITyeMO naHenm. O4eHb BaxHO, YTOGbl BO BPEMS HArpyXXeHusi nMpu nNpoBeAeHNN MCMbITaHus
6ann0H KOHTaKTMpOBas TO/IbKO C MOBEPXHOCTbIO UCMbITyEMOW naHenn. HeobxoAumo He JonyckaTb cOoyAapeHust Kakux-nnbo vacTei
6anioHa C OMOpHOl pamMoit Kpas HWXHeW naHenu. PekomeHgyeTcs, 4YTOObl HapyXHble pasMepbl CTEPXHEBON OMOPHOW KOHCTPYKLMW,
npegHasHavyeHHoW Ana dmkcauun 6annoHa, He MNpeBbiWany BHYTPEHHUX PasmMepoB OMOPHOM KOHCTPYKUMW HWXHE naHenu, To ecTb
4TOGbI Mexay ABYMS 31€eMEHTaMU COXPAaHANCA 3a30p, AaXe Npy CYLeCTBEHHbIX Npornéax naHenw.

7.1.4 flononHNTeNbHble KOHTPONbHO-U3MEpPUTENbHbIE NPMGOpPLI. AN faHHOW MeTOAWKW UCMbITaHU HEeOo6XoAUMbI
JaTunk fasneHnsa gnsa 6annoHa v gatyuku nNpornboB naHenun, KoTopble JO/KHbI OTBeYaTb CAeAyloLlWnm TpeboBaHNAaAM:

7.14.1 UHOWKATOp  faBfieHuns. MepBuYHbLIN  nNpeobpasoBaTenb pgaBneHna  6HannoHa  HaxoAuTcs B
HenocpefCcTBEHHOM KOHTakTe C BOAOM MNOCPeACTBOM Tpybku, KOoTOpas BBOAMTCA BO BHYTPEHHIOK MOMOCTb 6GannoHa.
OvameTp coeanHUTenbHON TPy6KM [AO/MKeH O6biTb AOCTATOYHbIM, 4YTOObI [06MTbCA ypaBHOBeWMBaHUA mnepenaja
[aBneHusa c BHYTpeHHell nonocTbl 6e3 CAWWKOM AMIMHHON 3ajepxku no BpemeHu. MNepBUYHbLIN npeobpasoBaTenb
JaBneHns [O/MKeH O6biTb paccuMTaH Ha AvanasoH 3HauyeHuli gaBfeHus, NpukaajbiBAeMoro BO BPeMs WUCNbITaHuA, a
Takke A0MXeH obecneynBaTb TOYHOCTb M3MepeHuid £1 % OT MOMHOW BENWYMHbLI LWKaAbl 4N UCCAefyeMoro guanasoHa
[aBneHni;

7.1.4.2 nuHeNHbIAi nNpeobpas3oBaTesib CKOPOCTM NepeMelw,eHnss. YCTPOWCTBO AN U3MEpeHus ynpyrom
dedopmauny ucnbliTbiBAEMOW MNaHenu, nosponswwee U3MepATb CMelieHne € TOYHOCTbi *1 %. TonkaTenb MNOPLUHA,
KOTOPbIli coeAMHAET MOBEPXHOCTb naHenn c paboyeil 30HOW NUHENHOro npeobpasoBaTens CKOPOCTM MepemMeleHus,
Jo/keH O6blITb o6opyfoBaH YCTPOMCTBOM C MNPYXWHHbIM BO3BpatoM Ana ob6ecneyeHWs HeNpepbiBHOrO KOHTPOAS
CMeLlleHna naHenn faxe BO BPEMS LUKNA CHATUA HarpyXeHus.

7.1.5 TeH30paTuMkym CONPOTUBMEHWS, NpUKenBaemble K rpaHAM. Bblbop TeH304aTunkoB ABNAeTCH
KOMMPOMWUCCHbIM peLleHneM, 3aBucCAW MM OT npouesypbl M Tuna mMaTtepuana, noLBepraeMoro WcnbiTaHui. AnnHa ceTku
aKTMBHOW 6a3bl TeH304aT4YMKOB AOMXHA cOocTaBnATb He 6onee 3 mm [0,125 gwoimal (3HayeHne 1,5 mm [0,06 proiimal
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aBnseTca 6Gonee npeAnodTUTENbHBIM). CepTuduKaumsa kanubpPOBKWM LaT4MKOB AOMKHa oOTBedvaTb TpeboBaHUsM
MEeTOAMKM mcnbiTaHnin E251. TMpu uchbITaHWAX CrnoucTelX MaTepuanoB € rpaHsMW Ha OCHOBE TKaHbIX MaTepuarnos
aKkTuBHasa 6a3a BbIGUpaeMoro TeHaofaTyuKka JOrKHa, No MeHblUeld Mepe, COOTBETCTBOBAaThL UMM NpeBbIaTE pasMep
XapakTepHOro MOBTOPSIOLWErocs 3NeMeHTa nepenneTeHus TkaHW. [anee npuBefeHbl HEKOTOPbIe TMpakTudeckue
pekoMeHgauMn Mo UCMOoNb3OBaHWIO TEH304aT4YMKOB MPUMEHUTENbHO K KOMMO3ULMOHHLIM MaTepuanam, a Takke
ncecneaosaHue obLMX BONPOCOB NO AaHHON TeMe ANS CrpaBKu.

7.1.6 OuHamomeTpudecknin kntod. Ansa obecneuyeHnsi cBoOGOAHOro OMUPaHUSA UCNbITbiIBAEMbIX NaHenen npu
pasnUYHON >KECTKOCTW npu caBure U K3rmMbe, HeobxofWUM KOHTPONb pacTskeHuss 4eTbipex 6okoBbiX 60nToB,
COEAUHAIOLLIMX ONOPHYIO paMy Kpas HUXHEW NaHenu ¢ oropHo KOHCTPyKUUei BepxHeit naHenu. Mockoneky TpeboBaHua
K pacTskeHuto 60NToB 06bIMHO COOTBETCTBYIOT JOCTAaTOMHO HU3KUM BEMWYMHAM, NPU COOTBETCTBYHOWMUX TpeboBaHNAX K
HASKUM BefMMYMHaM MOMEHTa 3aTsDKKM, ANS perynupoBaHWs npucnocobrneHusl peKoMeHAOoBaHO WCNofb3oBaHWe
Haf€XXHOro MMKPOAMHaMOMETPUYECKOTO KIltova.

7.1.7 Monockl ycTpoicTBa AN pacrnpefeneHusi IMHERHOW Harpy3ku. [ns ncnoityeMblX NaHenewn ¢ AepeBaHHbIMM
rPaHsiMU UMW rpaHsAMM, M3roTOBSIEHHBEIMWM U3 MaTtepuarna, NMoABEPXEHHOro BMSATUIO, peKOMEeHAOBaHa 3aluTa BEPXHUX
KpaeB, B TeX MecTax, [fje OHW COMPUKacalTCA C MMEIOLMMU TBEPAYIO MOBEPXHOCTb OMOPHBIMU Uandamu BepxHen
naHenu.

Y3kue nonocbl U3 TOHKOW MPYXWHHOW CTanu HeobxogWMO pasMecTUTb BOKPYr KpaeB BepxXHeW NOBEpXHOCTW
naHenu A0 ee 3aKpenneHusa B HarpyxatoweM npucrocobneHnn. Ha pucyHke 5 nokasaHo, Kak NpaBUNbHO PasMecTUTb
Takue Nonockl, 3anoANULUOo C HapyXHbIMU KpasiMu naHenu. TonwMHa Nonoc JospkHa cocTasnaTe nopsaka 1,6 mm (0,063
Aloima), a W1puHa 3aBUCUT OT paccTOsIHUA MeXAy onopamu B npucrnocobrieHnn. (CM. pucyHok 2) innHa nonoc AomxkHa
COCTaBNATb NOpSAKa OAHOW TPETW UMK LUMPUHLI NAHENM, Tak, YToBbl OHU He NpensaTcTBoBanuU cBo6OAHOMY BpaLLEHUIO
KpaeB naHenemn.

7.1.8 [LlraHreHunpkynu co WKanoi. [nsg wu3MepeHus TOMNWMHLI MaHeNn J[OoCTaToYHO UCNOoNb3oBaTh
LUTaHreHLMPKYKM CO LWKanoh unu obblMHble MUKPOMETPbLI, MPU YCIIOBUM, YTO UX TOYHOCTb cooTBeTcTByeT 0,025 mMm
(0,001 proima).

MpumMmeyaHune — Pefjakuua pasgena MsMeHeHa And npusefeHns B cootBeTcTBue ¢ TpebosaHnamn MOCT 1.5 (nyHkT 7.9.6).

OA.6

8. OT60p obpasuoB U o6pasubl ANA UCNLITaHUI

8.1 OT6op npob. U3-3a oTHocuTenbHO GonbLUoOro pasmMepa obpasia ANs UcnbiTaHuid, ofHOro obpasua Ha kaxaoe
YCNOBME JOMKHO BbITb OCTATOYHO.

Mpumevyanune 3 — Ecnu obpasyam Heobxoguma MOAroTOBKA BHELUHUX YCMOBWUA WCNLITAHUA [0 PaBHOBECHOrO
COCTOSAHMS, W NpK aToM oGpasubl MMEKT TaKMe CBOWNCTBA W reoMeTpudeckue napameTphbl, KOTOpble He MO3BONAIT A0CTOBEPHO
U3MepuTL U3MeHeHWe Beca oGpasla B3BelLMBaHWeM camoro ofpasila (Hanpumep, B cnyyae, Korga oblUMBKa NpukneeHa K cpeaHemy
croK), utobbl oNpeaenuTs, YTO PaBHOBECHOE COCTOSIHWE AOCTUTHYTO UCMOMBL3YIOT TeXHONOTMYECKUIA obpasel) C TON Xe HOMUHANBLHOW
TONLMHOW OGLUMBKM 1 MOAXOASLLMM Pa3MepoM, HO UMEIOLLMIA 3aLLUTHOE NOKPLITUE Ha 0AHOI CTOPOHE (MMUTaLMA 3alUTHOrO adhchekTa
cpedHero cros).

8.2 TleomeTpudeckne napameTpbl. Obpasel, AonxeH npeacTaBnATb cobOM NNAcTUHY U3 OAHOPOAHOrO
MHOMOCMOMHOro KOMMO3UTHOrO MaTepuana ¢ KBajpaTHbIM NepUMETPOM W NOCTOSIHHOW TOMLWWHOK. [lonyckn pasmepos
paccUUTLIBAIOT HAa OCHOBE PacCTOSHUA MeXAy Onopamn UMEIOLErocA 3aXWMHOro MpUCNocobneHns Ana WCnbITaHus.
(CMm. pucyHok 2.)

8.2.1 TomwuHa o6pasya. TonwuHa obpasLja h — 3TO cpefHee 3HaYeHne TOMLMUHLI, U3SMEePEHHOe C TOYHOCTLIO A0
0,025 mm (0,001 4.) B LeHTpe kaxaon kpomku, hq hp h3, u hy.
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1— meTanmyeckme nacTuHbl; 2 — rpaHn 06pasuoB, MOABEPXKEHHbIE Pa3pyLUEHNIO
PucyHok 5 — Pa3smelleHne Nosoc paccemBaHns IMHENHOW Harpyskm

Vi3MeHeHVe TO/LLMHbI KaXAoi U3 KPOMOK OTHOCUTE/IbHO CPEeAHEro 3HauYeHUst TOMWMHBbI He JO/HKHO COCTaBNATb He
6onee 60%.

MpumeyaHne 4 — He cywecTByeT TeOpeTUYECKNX OrpaHWyeHuidi B OTHOLIEHMU NPUEMNIEMOro AuvanasoHa TOJWMHbI
obpasya nauTbl. OAHako, B Lensx 3h(eKTUBHOCTM Hecylleli KOHCTPYKUMKU, Nponopuum cBOOGOAHO nexalieii MHOTOCMOWHON NAnTI
[O/MKHbI ObITb TakuM, 4YTOObl HAa MaTepuan CpefHero c/os NpUXofunachb nonepevyHas Harpyska, a ABYXCTOPOHHWE M/IMTbl B OCHOBHOM
HECNn Harpy3kM Ha pacTshHKeHue U cxaTue, COOTBETCTBEHHO. TakMm o06pas3om, B Lensx makcumanbHoli 3deKTUBHOCTU [AaHHOro
MeTofa WCMbITAHUS NPU ONTUMM3ALUW CBOWCTB MHOFOC/MOMHbLIX KOHCTPYKLUWIA, HEOBX0AUMMO onpefenaTh TeEXHUYEeCKue XapakTepucTuku
TOMLWMHBI, 4YTO MO3BOSIMT YCTAHOBWUTbL MNOJMe3Hble 3ajayun A8 OCTaBAAWWMX MaTepuanos, B 3TUX YCMOBUAX, NpW HebBONbLUMX
konebaHusx. Hanpvmep, ecnn obpasel, NnaHenn CAULWKOM TOHOK, Masible Harpysku MOryT Bbl3BaTb CU/IbHble KOnebaHus, npu KOTopbIX
nofyyaeTt npenmMmyL,ectBo MembpaHHbli adhdhekt. C apyroil cTopoHbl, ecnu obpasel, naHenu CAWWKOM TOJCTbIA, B adhekTe unsrmba
MOryT npeob6nagatb XapakTepucTUKW cABura cpefgHero cnof. Tak Kak NpoW3BOAWTENbHOCTb YCTAHOBOK MOXET OT/aMyaThbes,
uenecoobpasHo pekoMeHAOBaTb Auana3oH 3Ha4YeHW TOMWMHbI 06pasyoB WCXOAA M3 PacCTOAHMA MexAay onopamu KMeroLerocs
3aKVMHOTO NpucnocobaerHns Ana ucnbiTaHna. Takum ob6pas3om, AN WUCMbITAHUA MHOFOC/OVHbIX NaHenel C uenbio onpefeneHus
MEeTOAO0B ONMTUMM3ALMN KOHCTPYKTUBHOM MPOYHOCTM, OTHOLUEHWE PAacCTOAHWS MexAay ornopamu K cpegHein TonwumHe obpasua (a/h)
[0/MKHO HaxoauTbea B npegenax ot 10,0 oo 30,0.

8.2.2 [nuHa 1 wupuHa obpasua. OdnvHa 1 wupuHa obpasua AOo/HKHa COoCcTaBnsATb npoussedeHue 1,017 wu
paccTosHuA mexay onopamu (1,017a) ¢ gonyckom 60,0025a. Cm. pucyHOK 6.

MpuMmeuyaHue 5 — C NpaKTMUYECKON TOUKM 3peHUsi, UCNbITaTeNbHbIA 06pasel, NaHenn Jo/mkeH 6biTb HECKONBLKO A/IMHHee
M wupe GOKOBbIX OMOP. HO AnMHA KOHCTPYKUUW NaHenu, BbicTynatwlias 3a npegenibl GOKOBbIX OMOp, AO/MKHA OrpaHuyMBaThCs
HaCTONbKO, HACKO/MbKO TakMe napameTpbl HapyllatoT YC/NOBWS OrpaHMUYeHUs pasmMepoB CBOGOAHO Nexalyux KOHCTpykuuid. Mo cyTw,
o6pasel, ¢ 60MbWNM BbIHOCOM GyAeT NPOsIBNATbL 60/ee BbICOKYI XECTKOCTb, YeM WAEHTUUYHble MO MHbLIM NapamMeTpaMm o6paslbl C
MEHbLUUM BbIHOCOM.

8.2.3 TepneHanKynapHOCTbL rpaHeli obpasita. PasHuua mexay AMHON [ABYX NPOTUBOMO/OXHBLIX AuaroHanei

(M3mepsieTcs OT yraa Ao yrna) Ao/mkHa ObiTb MeHblue un pasHa 0,005a (CM. pucyHoK 6.).
8.3 W3rotoBneHne obpasua gnsa UcnbiTaHWuiA:
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o T‘aj:o_ 00266

1,0173+0,0025a
PucyHok 6 — [lonycku A/IMHbI, WWPWHBE N NepneHAnKYNSIPHOCTU rpaHei naHenu Ansi UCMbITaHWs

8.3.1 [lokymeHTMpoBaHue MartepuasioB u npouecca. CBefieHUA O KOHCTPYKUUW HeobXxoAumo cpasy 3aHOCUTb B
XYpHan nocfie Kaxgoro arana npouecca W3rotoBfeHus. KOMNO3WTHblE KOHCTPYKUUWM BCerga npeanonaralT CAOXHbIV
npouecc W3roToBMEHWSA, W [aHHblli MEeTo4 WCMbITaHUS MOXeT 3((EKTUBHO NpPOBEpPATb TOT WM WHOW  MeETo[,
N3roTOBMEHNA, a Takke nomoratb B Bbl6Ope COCTaBAAWLWMUX MaTepuanos Mpy Hanuuuy nNoApo6HbLIX 3anuncei.
HeobxoanMmo perucTpupoBaTb W 3aHOCUTb B OTYET AOCTaTOYHbIE 06bem uHdopmauun, 4YTobbl MOXHO 6bil0
BOCMPOU3BECTN 3IKCNEPUMEHT B /IIOO60M LEHTPe UCCefoBaHUs KOMMO3MTOB. 10 BO3MOXHOCTU crefyeT perucrpuposartb
3aBOJCKO HOMep u3fenus ¢ HoMepom hakTnyeckoin napTuu. [lo cknemBaHWs O6LWIMBKM B cooTBeTCcTBMM C n. 11.2.2
pekoMeHayeTcA TOYHO B3BECUTb WM M3MEPUTb KycOouek MaTepuana CpefHero cfosi, OTPEe3aHHblii ANsS WM3roToB/EeHUs
obpasua, AN pacyera Na0OTHOCTU.

8.3.2 ApmupoBaHue kpomok. Ecnv matepuan cpegHero cnos obpasua vMeeT mofynb coxatus meHbwe 300 MMa
(43,512 chyHT./KB. gloiim), cornacHo meToay ucnbiTaHuii C365/C365M, KpoMKM Heob6Xo4MMO apMupoBaTb YCTaHOBUB,
Mexay ob6lwuvekamn 6apbep W3 BbICOKOMOZY/NbHOIO Matepuana, Hanpumep [ApeBecuHbl C TOPLEBbIM BOJIOKHOM,
MMEeLEero Moay/nb cxaTus He MeHee 240 MMa (325 000 dyHT./kB. Atoiim). LWnprvHa 6Gapbepa [O/XHa COCTaBNsATb
nopsgka 0,016a, rge a — AnvMHa paccTosiHuA Mexay onopamu. O6uas AnvHa U WrpruHa obpasua fo/HKHa no-npexHemy
cooTBeTcTBOBaTh M. 8.2.2. XXenartenbHO yuynTbiBaTb 3T0 U3MEHEHME B MpoOLEcce U3roTOB/EHUSA NaHesnu, W BbIMOMHUTb A0
CKnenBaHusA 06LIMBOK, @ HE BHOCUTb UX MO3Xe.

OA. 710 .KoHanumMoHnposaHune

10.1 Ecnm  dmsnyeckme CBONCTBA KOMMOHEHTOB MoABeprawTca BO34EWCTBUIO  Brarvw, nepes Hayaiom
TecTMpoBaHuA cnegyeT NpuMBecTn obpasubl K NOCTOAHHOW Macce C MOrpelHoCTbio He 6onee (+x 1%), npeAnoYTUTENBHO
— B Kamepe AnA KOHAMLWOHMPOBAHWSA C KOHTPOAMPyeMOl TemnepaTypoil W BNaXHOCTb Bo3gyxa. Wcnbitanusa
XenatenbHO NPOBOAUTL B TEX Xe YC/NOBUAX. PekomeHayemble cTaHAapTHblE YCMOBUSA KOHTPOJ/IbHbIX WCMbITAHWIA:
Temnepartypa (23+3) °C [(73+5) O F]; oTHocutensHas BnaxHocTb — (50+5)%.

MpumeuaHune — Pepakuma pasgena usMeHeHa ANns npusefeHus B cOOTBeTCTBME € TpeboBaHuamu FTOCT 1.5 (NyHKT 7.9.7).

[OA.8

11 MNMpouepnypa

11.1 MapameTpsbl, Nogsexatline onpefeneHnio 40 Havyana UCnbITaHUs:

11.1.1 F'eoMeTpuyeckue napameTpbl UCNbITATENbHOW NaHenwu.

11.1.2 3nacTnyeckne CBOWCTBA N HEOOXOAMUMbIV hopmaT NnpeAcTaBNeHUs AaHHbIX.

MpumeuyaHuneod — 1S NpaBuILHOTO BbIGOPA KOHTPO/ILHO-M3MEPUTENbHLIX NPUGOPOB 1 060PYLOBaHWS /s 3anucy
[aHHbIX OnpeAenunTb 0cobble TpeGoBaHNs K CBOWCTBAM MaTepuana, TOYHOCTU U NPeLCTaBNeHUI0 AaHHbIX 40 HaYana WChbITaHus.

OnpepenuTb paboune ypoBHM HanpsxeHus u decopmauuii ANA NpaBUIbHOrO BblGOpa AaTyvka, MOBEpPKM
obopyfoBaHuA ¥ onpegeneHns HacTpoek 060pyaoBaHus.

11.1.3 MapamMeTpbl KOHAULVNOHUPOBAHNS BHELUHUX YC/IOBUIA ANSA UCNbITAHNUS.

11.1.4 B cny4ae BbINOMHEHUA MeTogh oT6opa npob, reomeTpuyeckme napameTpbl KOHTPOSbHOrO o6pasua wu
napamMmeTpbl UCMbITAHUS UCMOML3YHTCA ANA onpefeneHnss NAOTHOCTU CPefHero cfnos, a Takke MNN0THOCTM M obbemMa
apMmpoBaHusa 06/ML0BOYHOTO SnCTa.

11.2 O6wue yKasaHus:

11.2.1 PeructpupytoT no6ble OTKNOHEHUS OTAAHHOTO MeTo4a MCMbITaHWA, HAMEPEHHbIE WU HEN3BEeXHble.
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11.2.2 Ecnn perucTpaumu noAnexuT yAenbHbliA BeC, MNOTHOCTb, 06beM apMUPOBaHWUSA UNM o6beM MycTOT, To
oTbmpaloT AaHHble 0bpasubl U3 TeX e NaHernel, YTo n o6pasuybl AN UCMLITaHUIA.

B oTHOLIEHMM NMNOTHOCTU CPefHero criosi pekoMeHaoBaHo, YTobbl akTuieckad Bblpe3daHHas YacTb CpefHero
Crosl Ans W3rotoBneHusi obpasuya naHenu Obina TWaTenbHO B3BeLleHa M U3MepeHa ANA BbIMUCNEHWUS NMOTHOCTW A0
HaHeceHus Kkrnes n 06nULOBOYHOrO fMcTa.

Mocne ucnbiTaHuA yaenbHbIi BEC W MITOTHOCTb OLEHUBAIKOTCA B COOTBETCTBUM C METOAAMM UCTbITaHWil D792.

MpoueHT no o6beMy KOMMOHEHTOB OLIEHUBAETCA ¢ NOMOLLLIO OJHOrO U3 METOAOB rMAPONM3a MaTpuubl MeToaa
ucnbitadus D3171 unun, Ansa onpefereHHblX apMUPYIOWUX MaTepuanos, TakUX KaK CTEKNO U Kepamuka, C MOMOLLbIO
TEXHONOrMU BbDKUraHUs MaTpuubl Metofa ucnoiraHna D2584.

O6beM NycTOT paccyUTLHIBAETCA € MOMOLLbIO YpaBHEHUA MeToAa ucnbliTaHus D2734, NpUMeHUMBIX Kak K MeToay
ucnbitaHna D2584, Tak n D3171.

11.2.3 B cooTBeTcTBUM € TpeboBaHUSAMU NofroTasnuealoT o6pasLbl [0 UK Nocre u3aMepeHnus aecopMaLnid.

MogroTtaBnuealoT TexHOMNOrn4Yeckue obpasLbl, €CNK OHWU NOANEXAT UCNONb30BaHUIO.

MpuMeuaHUe 7 — M3MepeHne A0 KOHAULMOHMPOBAHWUA o6pasLa MOXET MellaTb MOTFIOLWEHNIO Baru MeCTHO noj
TEH304aTYMKOM, UIU KOHAWLMOHNPOBaHUe OKPYXaloLLei Cpebl MOXET PaspyLUMTL KNel TeH304aTumka, Unu U To 1 agpyroe.

C Apyroit cTOPOHbI, U3MepeHue nocne KOHANLIMOHUPOBAHUA MOXET BbITb HEBO3MOXHO MO APYrUM NPUYUHAM, UNKU
caMa u3MepuTenbHas [eATEeNbHOCTb MOXET MPUBECTU K NOTepe KOHAWUMOHHOrO paBHOBecUs.. Bpemsi uamepeHus
KOHTPOMbHbIX 06pa3LioB paccHUTLIBaOT A1 KaXA0ro cny4as NPUMEHEHUs U AOMKHO ObITb 3aperMcTpupoBaHo.

11.2.4 MNocne okoH4yaTenbHoW obpaboTku obpasya u nNbOro KOHAMUMOHMPOBAHUS, HO Nepej UCNbITaHUeM Ha
n3rnb MsMepsalT U PErMCTPUPYIOT AMMHY, LUMPUHY M TonwuHy obpasya, h1, h2, h3, n h4 no UeHTpy Kaxaoi KpOMKU ¢
TOYHOCTLIO, YKa3aHHOW B nNyHKTe 7.1.8.

BsBelumBatoT obpasel ¢ TouHocThio 4o 0,1 1. Mpu ucnonb3oBaHUM NnaTgopMeHHbIX BECOB B3BeLLMBaTL obpasel,
YCTaHOBMNEHHLIN Ha pebpo, 4ToBLI MOXHO BLINO CBECTU K MUHUMYMY HapyLUEHUA OT NOTOKOB BO3AyXa.

PaccuuTblBaloT cpefHow TOMWWMHY MaHenu B MUNAMMETpax (AloiAMax) W NOBEPXHOCTHLIA yAenbHbl Bec B
rpammax Ha KBagpaTHbIA MeTp (PyHTax Ha KBagpaTHbli dyT) ANs kaxgoro obpasya.

11.2.5 YcTaHaBnMBatoT TeH304aTuMKU Ha CTOpPOHe pacTsaxeHus obpasua (CM. NyHKT 4.4), npu WCNbITaHWUM Ha
KECTKOCTb NpU caBUre, S, a TakKe Ha XeCTKOCTb Npu uarnbe, B.

11.3 CkopocTb MchbITaHus. [pyM UCNbITAaHAM Ha KBA3UCTaTMYECKUe dNacTUYHbIe CBOICTBA YCTaHaBnWBaloT
CKOPOCTb WCMOMHWUTENBHOrO MeXaHW3Ma Wnu Hanpasnsaoweh ronoBkM Ha 3HaveHue mexay ot 1,0 mm/MuH go 2,5
MM/MUH (oT 0,050 aroitma/MuH go 0,1 groiMa/MuH).

Ons  ucnbiTaHWA  Ha  onpefeneHe MNPOYHOCTM U 3apOXAeHUA MOBpeXAeHWid BLIGUpalOT  CKOPOCTb
MCMOMHUTENBHOMO MeXaHW3Ma Unn HanpasnsoLLEei rofioBKU Tak, 4Tobbl noBpexaeHne Bo3HUkNo B TedeHne 0-20 MuH ot
Havana nNpunoXeHUa Harpysku.

Ecnn npegenbHas nNpoYHOCTb Marepuana He MOXeT OblTb [OCTOBEPHO onpefeneHa, NpoBOAAT HavanbHble
UCnblTaHUA NpKU CTaHAAPTHON CKOPOCTU, MOKa He CTaHyT W3BECTHLI NpeAenbHas NPOYHOCTb MaTepuana u NoAaTNMBOCTb
CUCTEMBI, U He CMOXET BbITb OTperynmpoBaHa ckopocTb Ae(POopMUPOBAHNS.

PekoMengyemas cTaHfapTHas CKOpOCTb:

11.3.1 VcnblTaHWA ¢ NOCTOSIHHOW CKOPOCTHLIO ronoBku. CTaHfapTHOe cMelleHue Bpalyatowei ronoskn 1,0 MM/mMuH
[0,050 proiiMoB/MUH].

11.4 BHewHuWe ycnoBusi NpoBefeHUs UCMbITaHUA. BLINOAHAIOT KOHAUUMOHWUPOBaHWe obpasua A0 HeobxoauMoro
nNpoduns BNAXKHOCTU U, €CAIN BO3MOXHO, BLIMOSHAOT UCMLITAHNE NPU TEX Xe BHELWHNX YCNOBUSX.

KoHAWUMOHUpOBaHHEIE TexHorormdeckne obpasuysl MOryT UCNOMb30BaTLCA ANSA U3MEPeHUs NoTepb Braru npu
BO3JENCTBUM BHELUHWUX YCNOBWUIA NPOBEAEHUA UCNBITAHWS.

B3BelwmnBaloT TexHONOrMYeckWii obpasey A0 UCMBITAHUA W NOMELAIOT ero B Kamepy ANs WUCMbITaHWi B TO Xe
BpeMsl, 4TO U obpasel ANA UCNbITaHWA.

M3BnekaloT TexHomornmdecknin obpasel, cpasy Xe nocne paspyweHWs U MOBTOPHO B3BELUUBAKOT €ro Ans
onpefeneHus NoTepb BNaru.

PernctpupytoT N3aMeHEHUA BO BHELLHMX YCIOBUAX NPOBEASHUS UCMbITaHWS.

11.4.1 XpaHaT o6pasybl ANA UCMbITAHUIA B KOHANLUOHUPOBaHHBIX YCNOBUAX 10 MOMEHTa NpoBeleHUA UCNBITaHNS,
€CNU BHELWWHWE YCNOBUA y4acTKa NpoBeAEeHUs UCNbITAaHWUSA OTAIMYAITCA OT KOHAULIMOHMPOBAaHHBIX YCITOBUA.

11.4.2 MNpW UCNbITAaHUW B YCNOBUAX OTIIMYHLIX OT CTaHAaAPTHLIX KOHTPOMMpOBaTb TemnepaTypy WCNbITaHWiA,
NOMECTMB COOTBETCTBYIOLYIO TEpMOMapy Ha CTOPOHE pPacTSKEeHUs naHenu B MecTe, rfie OHa He NOoBNuAeT Ha
n3MepeHne OTKINOHEHUIH unu gedopMaLyil.

MopaepxusaloT TemnepaTypy ofpasua Ans WUCNbITaHUW, a Takke TexHororuyeckoro obpasua, ecnu ero
MCNONb3YIOT ANSA KOMNEHcaUuun Tepmudeckoi gedopMaumn UNK OUEHKN NoTepu BrnaxHocTu, B npegenax 63°C [65°F]
TpebyeMblix YCNOBUA.

3akpenneHue TepMonap(-bl) Ha obpasue Ans UCNbITaHWHA (TexHonorndeckom obpaslie) ¢ MOMOLLH BakyyMHOWM
YNNOTHUTENLHOW NEHTLI ABNAETCA 3PDEKTVBHLEIM METOLOM U3MEPEHUS.

11.5 YcTaHoBKa KpenneHus:

MpumMmedyaHue8— CnegyroLlas npolesypa npeaHasHaveHa AN BepTUKanbHbLIX UCMbITATEMNEHBIX YCTAHOBOK C BEPXHUM
TEH30METPUYECKUM JaTUMKOM HarpysKu.

11.5.1 TlpoBepsaT, YTO OMOPHblE MOBEPXHOCTU LUEeK KpernneHus OTnonupoBaHbl M cBOGOAHLI OT 3abouH W
KOppo3nu.
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11.5.2 TpoBepSAIOT, YTO ONOPHLIE NOBEPXHOCTU KpenneHUs neprneHANKYNApHb! U fiexar B 04HOW NAOCKOCTU.

11.5.3 KpensaT onopHyo KOHCTPYKLUIO BEPXHER NaHenu K TEH30MEeTPUYECKOMY AaTUMKy HarpysKku.

Becb ysen pfomkeH ObiTb OTLEHTPUPOBaH MO JIMHUKM AEACTBUS NPUKNajbiBaeMOi Harpyskn ¢ NAOCKOCTLIO,
onpeAenseMoi onopHLIMU MOBEPXHOCTSAMU KPOMOK, NeprneHANKYNSAPHLIMU NIUHUWA AeACTBUSA NPUKNaAbIBAEMO| Harpy3sku.

11.5.4 YcraHaBnuUBaloT NIMHEHbIA AnddepeHuynanbHblil aTYuK 4515 U3MEePEHUS OTKIOHEHUA NaHenu.

OH JoMmKkeH UMeTb BO3MOXHOCTb COMPMUKAcaTbCA C TOYHBIM LIEHTPOM MOBEPXHOCTWU pacTsxeHus obpasua npu
COBMeLLIEHUN OCU NAYHXepa C NTUHUEeR AeNCTBUA NPUKNagbiBaeMoid Harpy3ku.

11.5.5 Ha nnute, NpoTMBOMOMNOXHOW ONOPHOI pame BEepXHEN NaHenu, pasMeLLatoT 1 LEHTPUPYIOT ONOPHYIO NAUTY
KaMmepbl aBneHus.

Paamepbl onopHOi NAUTLI JOMMKHLI 3HAYUTENBHO NpeBbIllaTh pa3Mepbl KOHTaKTHOW NOBEPXHOCTN UNN OCHOBAHUA
KaMmepbl faBneHus.

11.5.6 lMomMelyaloT KaMepy [aBrfieHUS Ha OMOPHYK MAUTY, 4TOObl MPWXUMHbLIE NNaHKM GbiNU NapannenbHbl
KPOMKaM KOHCTPYKLMW BEpXHEeii naHenu.

Mpn Heobx0AUMOCTY B aHHbLI MOMEHT Ha Kamepy AaBlieHUsA MOXHO MOMECTUTh 3aLLUTHOE PE3UHOBOE NOKPLITHE.

NpumeyaHue 9 — PekoMeHayeTcA NOMECTUTb pE3UHY MEXAY ABYMA NUCTaMU TeTpadTOpITUIIEHOBOIO NOAMMEPa TONLUHOW
0,127 mm [0,005 aroiimva) AnNA YMeHBLLEHUSA TPEHUA KOHTAKTHBIX MOBEPXHOCTEN.

11.6 YcraHoBka o6pa3La Ans UCNbITaHUA:

11.6.1 MNMomeLyatot obpasel} U3 daHepbl TONMWMHOW 19 MM fOCTaTOYHOro pasMepa Aris NoAAEPXKKU ONOPHOIA paMbl
KPOMOK HWXHEN NaHenu noBepx kaMephbl AaBNeHUs U €ro 3alUTHOro NOKPLITHS.

11.6.2 lpoBepslOT, YTO OMOPHLIE NOBEPXHOCTU OMOPHOW paMbl KPOMOK HWXHEA naHenu OTNONMPOBaHbl W
cB060AHbI OT 3aBOMH U KOPPO3UK.

11.6.3 NpoBepsAIOT, YTO OMOPHLIE NOBEPXHOCTU HUXKHEN paMbl NEPNEHAUKYIAPHBLI U NeXaT B OAHOW NNOCKOCTH.

11.6.4 TNoMeLyaloT OMOpHYID paMy KPOMOK HWXHeA naHenu Ha daHepy, COBMECTUB YrroBble OTBEPCTUA NoA
60nTbl C COOTBETCTBYIOLMMU OTBEPCTUAMU B ONOPHOIA KOHCTPYKLIMKU KPOMOK BEPXHE NaHenu.

11.6.5 TlpoBepstoT obpasel, ANS MCNbITAHAS HaA  LWIEPOXOBATOCTb  MOBEPXHOCTW,  MIOCKOCTHOCTb,
nepnensUKyNApHOCTb U pasMepHble [oNYCKH.

MpoBepstoT, YTOOLI NAaHENN CO CPefHUM CFIOEM HU3KOIN NIIOTHOCTU BbINU apMUpOBaHbl Ha KpOMKax A5 IMHEeAHbIX
CKUMAIOLLMX Harpy3ok (cM. nyHKT 8.3.2).

Ecnu coctas, Bec U pa3mepbl obpa3sua He 6bINKU 3aperncTpupoBaHbl, TO 3TO HeOO6XOAUMO cAaenaTb B AaHHbIA
MOMEHT.

11.6.6 MNpun HanpaBneHHoi BBepx nNpegnonaraeMoil CTOPOHE pacTsXeHUsl MoMeLlyaloT obpa3el naHenm B pamy M
LIEHTPUPYIOT €ro OTHOCUTENBHO KPOMOK paMbl, YCTaHOBUB CKUMaeMble NPOCTaBKWU, Takue Kak epLUuKu Ans NpoYnCTKU
Tpyb, B 3a30pbl BO3/E YroB.

MpoBepAT, YTO €PLUMKN ANA NPOYMCTKM TpyD Obinu NpMMepHO napannenbHbl KpOMKaM NaHenu u He 3agesanu
OMOpPHbIe MOBEPXHOCTU HIKHEN pambl.

C nomoLiblo nepmMaHeHTHoro Mapkepa ©0003HauUMTb OAHY KPOMKY KaK KOHTPOMbHYIO AN onpeaeneHus
dakTn4ecKkoih opueHTaLun naHenu no OTHOLUEHWIO K KPerneHuto Ana UCNLITaHWA, a Takke ANA AOKYMEeHTUpOBaHWUA
MECTOMNONOXEHUS MOBPEXAEHUNA.

11.6.7 Pa3meLLatoT NONOCKM U3 MPYXWHHON cTanu Ansa pacnpegeneHus NUHENHON Harpysku BAOMb BCEX YeTbipex
KPOMOK MCnblTaTeNbHOM NaHenu (kak nokasaHo Ha Puc. 3).

KpoMK1 nonocok AonXHel GbITb pacnonoXeHsl 3anoAnuuo ¢ kpoMkamu obpasia.

11.6.8 MomeLaoT Noanoxky u3 6epesoBoi daHepbl unu noboro nnacTuka ¢ rnagkorn NOBEPXHOCTLIO pa3MepoM
3x32x32 MM [0,125x1,25x1,25 ptoiima) B TOYHLIA LIEHTP UCMBITaTENbLHOW NMaHeNn B KadyecTBe OfHOPOAHOW nnaTdhopMbl
ANA nnyHxepa NuHenHoro auddepeHupansHoro gatyvka.

11.6.9 TapupyloT TEH3OMeTPUYECKUA AaTyuK [0 HYNS ANS BblMUTAHUSA Beca OMOPHOM KOHCTPYKLWUW BepxHew
naHenu u yana rnuHeiHoro AuddepeHUmManbHOro gat4uka.

11.6.10 [lepemMellatoT WCMOMHUTENBHLIA MeXaHW3M WNW  HanpaBRsoWy ronoBKy, 4To6bl NpPUBNN3NTL
ucnelTaTensHYH NaHenb U HWKHIoW pamy K OMOPHON KOHCTPYKLMK BEPXHEHR naHenu.

OcTaHaBnuBaloT ero, Korga MexAy OCHOBaHWeM MNiyHXepa muHeAHoro auddepeHunansHoro patdumka wu
nnatgopMon-noANOXKKOA OCTAHETCA HE3HAUYUTENLHLIA 3a30p.

HaunHatoT 3aTarmBaTh GonTel B YeThIpEX yrnax, YTobbl TOYHO CLEHTPUPOBATL Y3en NaHernu n HUXXKHER pambl.

11.6.11 CoeaMHANT y3en naHenu/HUXHeWh pambl C ONMOPHON KOHCTPYKUMEW BEpXHE naHemnu, npu 3TOM CreasT,
YTOOBI NpUNaraemas Harpyska He npeseblllana Harpysky, KoTopas co3gaeTca CoMeTaHUeM Beca NaHenm v HKHeh pambl.

11.6.12 TpoBepSIOT, YTO Kpas MONOCKM AN pacnpefeneHusi Harpysku Bce elle pacnornoXeHsl 3anognuuo ¢
Kpomkamu obpaslia ANA UCMbITaHWA, a 3aTeM MOOYepeAHO U C OAMHAKOBBIM YCUNWeM 3aTAHYTb yrnosble 6onTbl A0
NIOTHOrO NpUneraHus.

11.6.13 OTOABMUraloT UCMOMHUTENbHBIA MEeXaHU3M WM HanpaBnsloLLYyHo FONoBKy ANSA CO3A4aHUs onpefdeneHHoro
3aszopa Mexay aHepHOR NNUTON M HUXKHEA TPaHbl OMOPHOW KOHCTPYKUUW HWKHEA KPOMKM naHenu. CHumaroT
daHepHyto nnuTy. [lpexae 4Yem npukacaTecsd K 0OOpy[OBaHWIO, CHUMAaIOT BCE HaKOMneHHoe cTaTuyeckoe
anekTpuyectBo. OOHYNAT TeH3o4aTyuMK ANA  ONpejeneHns Beca y3na OMOPHOA  KOHCTPYKUMU  HUXHEN
KpOMKW/UcnbITaTeNbHOW NaHenu.

11.6.14 CoefVHRAIOT Kamepy faBMeHUs C 3aliUTHbIM KOXYXOM C HUXHEN MOBEPXHOCTLIO UCMbITaTENbHOW NaHenu
npu HesHaunTenbHOW Harpyske, okono 22 H [5 dyHT-cunbl]. LieHTpupytoT kaMepy AaBreHUs No OTHOLUEHUIO K KpasMm
OMOPHOW KOHCTPYKLMKU KPOMKW HWXKHEW naHenu. [ns SToro MCnosb3yloT NPOoCcTaBKy WMnu npeaenbHbli kanubp, pasmepsb
KOTOPOro paBHBEl TOYHOMY PacCTOAHWIO MeXZAY MPSMOYronbHON KPOMKOW, pacrofioKEeHHOW BepTUKanbHO B LiEHTpe
OMOPHON KOHCTPYKLIMN KPOMKM HWKHEA NaHenu W BHELUHeR KPOMKOW MPUXMMHBIX MAaHOK Kamepbl AaBneHus. Ty xe
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NpocTaBKy UCNONBL3YIOT ANA NPOBEPKU 3a30pOB CO BCEX YETbIPEX CTOPOH. LleHTpupoBaHWE KaMepbl MOXHO cYMTaTb
BLINONHEHHBLIM TOrAa, KOrAa NPOCTaBKa NOSIHOCTLIO NpUneraeT.

11.6.15 Ona raek wnu 60nTOB, MPU MNOMOLUMN KOTOPLIX BLIMOMHEHO KPEMIEHUe Yy3na HWXHEW pambl K
ucnbiTaTeNbHON NaHenwn, nooYepeaHo MPUMEHUTbL COOTBETCTBYIOWUIA MOMEHT 3aTskku ¢ waroMm 1,8-Hm [16-goim—
PYHT-CUNbI].

NMpumeyaHune 10 — lNMpumeHeHNe MOMEHTa KpenexXa ABNAETCA pelUalomM AnA AOCTUXEHUA cBOGOAHO oMnepTbiX
rpaHUYHbIX ycnoBuii. Kak npasuno, naHenu ¢ Gonbliei XeCTKOCTbIO NpU u3rube WM XecTKOCTbIO NpuU cABUre, Unu ¢ obeumu
xapakrepuctukamu, TpebyloT Gonbliero MOMeHTa kpenexa, 4ToGbl nMpucnocoGneHWe okasarno BIMAHWE Ha npocTyio onopy. Mpu
OTCYTCTBUU B PACNOPAXKEHUN TEXHUYECKUX TpeBoBaHWU K MOMEHTY cneayeT BbINONHUTL NocrnefoBaTenbHble UCTbITAHUS NO NIMHEWHOMY
U3MEHEHUIO HAaNPAXEHWUA C yNpaBneHWeM CMeLLEHUA Ha OCHOBE PErynApHOro NOBLILLEHUA MOMEHTa B COOTBETCTBUU C NyHKTOM 11.7.1.

11.7 Harpyska

11.7.1 Npoueaypa A. OnAa onpefeneHns MOMEHTa 3aTsSXKKW, KOTOpbIA COOTBETCTBYET CBOOOAHO OMEpTbiM
rPaHWYHBIM  YCROBUAM, BBLINONHUTL MOcCIiefoBaTeNbHbIE WUCNBITAHUA NO FIMHEAHOMY W3MEHEHUIO HaNpsPKeHUs ¢
ynpaBneHneM CMeLeHUs Ha OCHOBE perynapHoro nosbleHWA MoMeHTa Ha 1,8 Hwm [16 dyHT-cuna-groiiMoB] ans
Kaxxgoro noeTopeHuns, HauuHaa ¢ 1,8 Hm [16 dyHT-cuna-aoimos]. Mcnonb3yloT cucTemy peructpauum gaHHbIX, KoTopas
OAHOBPEMEHHO OTOUpaeT U perncTpupyeT AaHHble AaBNEHUNA B kaMepe, ynpyroi gedopmaluu naHenu, n nokasarenei
TEH3OMETPUYECKUX AATYUKOB C UHTepBanamu He 6onee 3 ¢. CHavana NpuKNaaLIBalOT CTaHAApPTHYIO NEpBOHaYarbHYy
Harpy3sky 44 H [10 cyHT-cunbl] gns onpegeneHuss BceX OMNOPHBLIX NoBepxHocTeil. OGHYNST AaTuuk AaBrieHus W
naHenbHbIN NUHENRHBIN AnddepeHLManbHblil gaTunK. 3anucbiBaloT MOMEHT, NPUNOXEHHLIA K KPEneXHbIM 3fieMeHTam
ONOPHON KOHCTPYKLMW HWXHEW KPOMKU naHenu. 3aTeM OCTOPOXHO BLINOMHAIOT NUHENHOE W3MEHEHUE HanpsikeHUs co
CKOPOCTbIO UCNOMHUTENBHOrO MexaHusMma/Hanpasnsawowen ronoskn 1,0 mm/muH. [0,050 aroimoB B MUHYTY] A0
HebonblWoOro OTKNOHEHUA B NpeAenax y4yacTka NUHEWHOW/YNPYro XapaKTepucTUKM CTPYKTypbl  MaHenm.
MpubnuanTensHyto oueHKy npeaena 6e30nNacHOro OTKNOHEHUSI BBIYMCAAIT NyTEM YMHOXEHUA 1 MM Ha OAHY AecATyio
OTHOLEHUA PacCTOSHUA MeXay onopamMu K TOMWMWHe naHenu. MOMEHT cuMuTaloT AOCTaTOMHBIM NpU  NOMYYeHUU
u3MeHeHUa MeHee 1% (NpUHUMan BO BHUMaHWE TONbLKO YTO NpejluecTBylolee UCNbITaHne NO NUHEHHOMY U3MEHEHMIo
HanpsKeHWUN) B YKNOHE KPMBOW OTHOLLEHUA AaBneHus K aedopmMaumu, Kak onpegeneHo nogbopom metoaa HaumMeHbLWKUX
KBafpaToB.

11.7.2 MNpouepypa B. ina onpeaeneHnsa oTHOLWEHUA faBneHUs/Harpy3kn K gedopmauuu UCnbiTaTeNbHON NaHenu
4NA Hebonblux Aedopmauuit UCMONB3YIOT CUCTEMY perucTpaLunm AaHHbIX, KOTOpas OAHOBPEMEHHO oTbupaeT U
perncTpupyeT rnokasaTenn TeH3ohaTyHMKa, AaHHbIE AaBreHUs B kamepe, ynpyroit gedopmauun naHenu, U nokasatenu
TEH30METPUYECKUX AATUUKOB C UHTepBanamu He G6onee 3 c. CHavyana NpuKNaabLIBalOT CTaHAAPTHYIO NEpPBOHAYanNbHY0
Harpysky 44 H [10 yHT-cunbl] ANsi onpegeneHns Bcex onopHbIX nosepxHocte. OGHYNAOT AaTuMK AaBeHnUs B Kamepe
W NaHenbHbIA NNMHERHBIR AnddepeHumanbHbii gaTuuK. 3anuceiBaloT MOMEHT, NMPUIIOXKEHHbBIA K KpEMNEXHBIM 3flieMeHTam
OMOPHOW KOHCTPYKLMU HUXKHER KPOMKU NaHenu. 3anuceLiBaloT Bpemsa 3anycka. 3aTeM OCTOPOXHO BLIMOSHSIOT JIMHEWHOe
W3MEHEHNE HaMpPsKEHUS CO CKOPOCTbIO WCMOMHMTENBHOrO MexaHuma/Hanpasnstowein ronosku 1,0 mm/muH (0,050
LIOAMOB B MUHYTY) A0 HeBOMbLUOro OTKNOHEHMS B Mpefenax ydacTka fIMHEWHON/ynpyroil xapakrepucTuku CTPYKTYpbl
naHenu. MpubnmanTensbHyo OLEHKY Npefena 6e30nacHOro OTKNOHEHWUSA BBIMMCNAIOT NYTEM YMHOXEHMS 1 MM Ha OfHY
LEecsTylo OTHOLUEHUA pacCTOsIHUSA Mexay oropamu K TOMLMHe naHenu. [MoBTOPSHT NPOLEAYpPY HECKOMNLKO pa3s, YTobbl
cMorna npousoinTu ctabunusaums. lNocne Kaxgoro UCMbITaHUS BbINOMHAKOT BO3BPaT K NepBoHavanbHoW Harpyske 44 H un
3anuceiBatoT NokasaHusa NuHelHoro guddepeHUManbHOro gatdmka B Ka4ecTse NokasaTensa ocTaTo4vHol gedopmayuu.
3anucbiBaloT BpeMsi U3MepeHUss ocTaTouHoW Aedopmauuu. Mepes KaxabiM NPOroHoM oBHYNATb AaTyvk AaBneHUs u
naHenbHbIA NUHeRHbIA AuddepeHUnanbHbil gaTiuk. YepTAaT rpadpukM AaHHbIX OTKOHEHWA OTHOLUEHUS Harpyaku K
NaHenu 1 gaHHbIX OTKITOHEHUS] OTHOLLEHUS AaBrneHUs B KaMepe K NaHenu. HaknoH aTUX KpuBbIX ABNAETCA nokasaTenem
OTHOCUTENBHON ABYXMEPHOI XeCTKOCTU Npu narnbe obpasua ANs UCnbITaHUiA ¢ y4eToMm Tex obpasLoB, koTopble Bbinu
ucnblTaHbl Ha Noboi Apyroil NaHenu npy NOMOLLU TaKoro Xe o6opyAoBaHWUA NPU TakuX e YCroBUsX.

11.7.3 TMpoueaypa C. Ona onpefeneHWs NPOYHOCTU NpU MNEpBOM paspyLleHUM naHenbHoro obpasua Ans
UCnbITaHWA, MCMOMb3YIOT CUCTEMY PErMCTpaLun faHHbIX, KOTOpas 0AHOBPEMEHHO OTOUPaET U perucTpupyeT nokasarenu
TeH304aTuuKa, [aBneHue B kaMmepe, ynpyrywo JedopMauuio NaHenu, U fnokasaTenu TeH30MeTpUYeckUX AaTyuKoB C
WHTepBanamu He Gonee 3 ¢. CHavana npuknagbiBaoT CTaHAapTHYO NepBoHaYanbHyto Harpysky 44 H [10 dyHT-cunsil]
4NA onpefeneHus Bcex OMOPHLIX MoBepxHocTel. OBHYNSAT faTyuKk faBneHus B Kamepe W naHefbHbIN NUHEeRHbIN
AndpdbepeHLmanbHblii JaTiuk. 3anucbiBaloT MOMEHT, MPUIOXEHHBIW K KPeneXHbIM 3MeMeHTaM OMOpHOWR KOHCTPYKLK
HUWXHE KPOMKM naHenu. 3anuckiBaloT BpeMmsi 3anycka. 3aTeM OCTOPOXHO BLINOMHAKT fNUHEAHOE UW3MeHeHue
HanpsXXeHNsA CO CKOPOCTbIO WCMOSIHUTENBHOro MexaHwsMa/Hanpasnswowen ronoskn 1,0 mm/mMuH. [0,050 gronmos B
MUHYTY], ecnu npefBapuTenbHbIe UCMLITAHUA NPU MarkblX OTKNOHEHUSX He MoKasarnu, YTo nepeoe paspyLUeHue ¢ Manow
BEPOATHOCTLIO MOXET NMpou3oiTn B npegenax oT 10 go 20 MUHYT, Ha4YMHas ¢ MOMEHTa MNPUNOXEHUA Harpy3ku. B atom
crnydyae BLIMOMHSAKT PEryrMpoBKYy CKOPOCTU. 3anuchiBatoT (DakTUHEcKylo CKOPOCTb MCMOMHUTENBHOrO MexaHusma /
HanpasnstoLei rornosku. MNpogomKatoT NMUHENHOE N3MEeHEeHUE HanpsXXeHUs A0 TeX Mop, Nnoka rnokasaTenu Harpysku u
JaBrneHUss He TMpeKkpaTAT MOBLIWATECA WM HaYHYT YMeHblaTbesA. [locrne WCNbITaHUs BBIMNOMHAKT BO3BpaT K
nepBoHavasnbHoi Harpyake 44 H [10 cyHT-cunbl] U 3anuckIBaoT NokasaHWUa NMHeRHoro AngdepeHLmansHoro gatymka B
KayecTBe NnokasaTens ocTaTouHOW JedopManmu. 3anuceiBaloT BpeMsa U3MepeHunst ocTaTouHON gechopmaLinu.

MpumMeuaHue 1l — lMockonbky paspyLUEHWUs B CTPYKTYpax MHOTOCMOWHBIX NaHenel savacTylo efBa 3aMeTHbl W
HeKaTacTPoUUHLI, peKOMEHAYETCS BO BPeMs UCTLITAHUA MPpU NIHEMHbIX U3MEHEHUSAX Harpy3ku 4o NepBoro paspyLlUeHUs YCTaHOBUTb
COOTBETCTBYIOLME NpedeNibl Harpy3ku W CMelyeHWs, 4ToBbl MPeAoTBPaTUTbL YPE3MEPHYIO Harpysky Kamepbl [aBneHWs Wnu
noBpexaeHue KpenneHus, unu oba crnyyas.

20



FOCT P 56774—2015

11.8 3anuck AaHHbIX. 3anuckiBaloT TeMnepaTypy OoKpyxXatolein cpeabl U OTHOCUTENbHYIO BIIAXHOCTb BO Bpems
UCMbITaHWSA. 3anucbiBaoT Harpysky W AaBfeHue NO OTHOWEHUI0 K CMeLleHWuo (unu aedopmanuun) naHenbHoro
NnHelHoro AuddepeHUManesHOro faTynka HeMpepbiBHO WU 4epes perynspHble NpoMeEXyTKM BpemeHu. [lpu
obHapyxeHUW Ccrosi nepexoja MMM MepBOHaYarnbHbIX Pa3pyleHWi 3anucbiBaloT Harpysky, AgedopMauuio U Buj
NOBPeXAEHUA B Takux Todkax. Ecnu obpasel Ana UCnbITaHWA NoaBepratoT Harpyske A0 60NbLINX OTKIOHEHWIA, TO eCcTb
Be/IMYMHA OTKNOHEeHUI cocTaBnsieT Gofiee MOMOBUHBI TOMWMHBI NAHENW, 3aNUCLIBAIOT MaKCUMarbHYIO Harpysky,
JaBneHne W cMelleHve (UNu Jgedopmaluio) naHenbHOro NUHenHoro AuddepeHunanbHoro gartduka. [lockonbky
MHOrOCMNOHbBIE CTPYKTYPbI 3a4acTyto cofepaT MaTepuansl, KOTopble NPOABNAIOT YNPYroBA3KWe WNW Apyriue 3aBUCUMblE
OT BPEMEHU XapaKTepUCTUKK, TO 3anncbiBaloT BpEeMsl Havana NPUIOXeHUA Harpysku.

3anucelBaloT BpeMs NPU CHATUM MOKa3aHWiA ocTaTouHOW Aedopmaunu nNpu NOMOWM MNAHENbHOro NUHEeRHOro
anddepeHLmansHoro gatyuka.

Mn pnMmevyaHne 12 — ﬂpyrme BaXHble AaHHble, KOTOPble MOIyT GbITb NONE3HLIMU npwu oCMbICNEeHUN OTKINOHEHUI OT HOPMbI
BO BpeMA UCMbITaHWUA, BKNIOYAIOT AaHHble OTKITOHEHUA OTHOLUWEHUA Harpy3ku K rosioBke U AaHHble OTHOLWWEHUA Harpy3kn Ko BpeMeHu.

12.3.1 MNpremneMble pexuMsl paspylieHnii. CABUrosoe paspylleHue cepaeqHuka, oTaeneHne unu oTcnansaHue
NMUeBOro NuUcTa, NPoAosbHEIA M3rMb NULEBOro NUCTa, UK paspylUeHWe NULEBOro SIUCTa NPU PacTAXEeHUU SBASIOTCA
npuemMnemMsiM1 pexmnuMami paspyLUeHUs, Mpu yCrioBUK, YTO pa3pyLlleHne NPOUCXOAUT Aaneko OT Kpaes naHenu.

12.3.2 Henpuemnemblie pexumbl paspylleHUn. Henpuemnemble pexumbl paspylleHWint 3To apTedakTbl camoW
METOLWKN UCTbITaHWiA. Hanpumep, aTo cnpaseArniMBo ANS paspyWweHuin, Ha pacCTOAHUN MeHee OAHON TOMLWMWHLI NaHenu
OT OMepToro kpas ucnelTyemoro obpasLa. Takue paspyleHUs SBNAIOTCA HENPUEMNEMbIMU.

MpumMeyaHne — Pejakuma pasjena nsmeHeHa AnA NpUBeAEeHNA B cooTBeTCTBUE ¢ TpeboBaHnAaMN MTOCT 1.5 (NyHKT 7.9.8).

OA.8

13. O6paboTka pe3ynbTaToB

13.1 PacdeT u3rnba M XKeCTKOCTW Ha cABWUr B usgenuu. JONONHUTENbHO K MpAMbIM U3MEPEHUAM YNpyrux
fedopMauuii U HanpsXKEHW A B MHOMOCNOMHOR NaHenu, 3To UCNbITaTeNbHOEe YCTPOMCTBO MOXET UCNONL30BaTLCA ANS
NonyvyeHus nokasaTenei Marnba M KEeCTKOCTU Ha CABUF B U3AENUU M3 MHOFOCIOWHOW NaHenu, ¢ NpUMeHeHUeMm
KOMOGWHWPOBAHHOIO aHanWTU4ECKOro/3KCnepMMeHTanbHOro nogxogaa. OTO aHaNnMTUMYEcKoe peLleHWe nojpasymeBaeT
paBHYH TOMLWMHY, W3OTPOMHble NULEBbLIE NUCTLI, W3OTPOMHLIA CepAeYHMK, U criefyeT AOMyLEeHWaM Kaccu4eckoin
TEOPUM MHOFOCNOWHBLIX CTPYKTYp. BcneacTBue nerko nogaepXuBaeMbiX KpaeBbiX YCIOBUA, MOXET WCNONb3oBaTbCA
pelLeHUne ypaBHeHWs HaBbe (OBOWHOIA psag Oypee). Ynpyraa aedopMauuns onpeenseTcs skcnepuMeHTanbHbLIM NyTeM B
TouKe X4, Y. CyMMa COCTaBMAIOLLMX OTHOCUTENBHOMO YASIMHEHUA (Ex + €y) N3MEPSAETCA BO BTOPOIN BbIOpaHHOW TOYKE Xs,
ys. CnepoBaTenbHo:

0, =2+ (M
eBS

(¢, +¢, ), :(%Jrf)f, 2)

rae (0, — onpeAeneHHoe 3KCNEepPUMEHTaNbHLIM MyTeM 3HaueHWe ynpyroi AecopMauni B Xq, Yo,

C1, C2 — KOHCTaHTbI U3 pelUeHUsi ypaBHeHUs] HaBbe

B — cOMpoTUBNEHUE U3ruby;

S — XeCTKOCTb Ha cABUr

(e, +€, ). — onpepeneHHas aKkcnepUMeHTanbHLIM NyTeM CyMMa OTHOCUTESNbHBIX YANMHEHWH B Xd,
yd,

€ — TONWMWHA CepAeYHUK?;

f — TonwmHa NuLeBoro JNINCTa;

. cos(™™ “’)cos(”""’)

16P a' & . mmx, . mm
C=—2—> a__sin—<sin Yo,
T m=13,5n=13,5 mn(m +n ) a a
mmnd nn¢
6P & &, § COS(—= a 1008(—=)  mmx, mny.
C,=—=54— — 2 sin £ sin =,
T m=1,3,5n=13,5 mn(m* +n°) a a
rne Pm — un3MepeHHOe SKCMepUMeHTarbHBIM NyTeM fAasneHue B GannoHe (BHYyTPeHHero)

AaBneHus;
a — ANVHa, WUpWHa KBaApaTHOMN NNacTMHLI MeXay onopamu,

¢=%(a—\/A_eff);
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A, = F—’" (adbdpekTuBHaAsA nroLlajb AaBneHus),
Pm

Fm— n3MepeHHas akcnepuMeHTanbsHbIM nyTeM oblas Harpyska Ha naHens,

N — konn4yecTBO BKITIOYEHHLIX YNEHOB paaa.

[MonesHo WamMepuTb 3HauYeHUs ynpyrux AedopMauuii U HaNpPSXXEHWIA SKCMepUMEHTarbHbIM MyTEM Ha y4dacTkax ¢
HeGOoNbILUUMM FpafiMeHTOM, Hanpumep, NOGNU3OCTU OT LEHTpa uNu B UeHTpe naHenu. Tunosoe 3HayeHwe N, 4To6bl
rapaHTupoBaTb  CXOAUMOCTL  psaa, MeHblle  unu  paBHo  20. CxoAMMOCTb  YKasblBaloT  Koraa
(Sn— Sn-1)/Sn < e. SN ato cymma pspa ¢ N uneHamu, a € sIBMAETCA NpeaBapuUTeNbHO onpeferneHHoi pasHuuein. Kak
npaBuno, € Bblbupaetcs € = 0,01.

YpaBHeHus 1 u 2 moryT 6bITb pelleHbl nocnefoBaTenibHO Ans B U S. [pu U3BECTHOM (ex + £y)e , YpaBHeHUe 2
MOXeT ObITb pelueHo Ans B, a npu U3BecTHOM we, B, ypaBHeHne 1 MoxeT BbiThb pelueHo Ana S. Heobxoanmo y4vecTb,
4YTO ANS OPTOTPOMNHbLIX MULIEBLIX TMCTOB AOMMKHEI ObITb ONpefienieHbl TPU 3Ha4YEeHUS XKECTKOCTM Ha M3rnb (conpoTueneHue
n3rnby), a ANA OpTOTPOMHOIO cepfAeYHUKa OMpeAensioT ABa 3Ha4eHWA XeCTKOCTUM Ha caBur. Heobxogumo nonyuunts
NATb YPaBHEHWUIA ANSA NATU HEU3BECTHLIX 3HAYEHWIA XKECTKOCTH.

MpuMmeyaHue — Peaakuua pasgerna n3MeHeHa Ans npuseeHuna B cooteeTcTBUe ¢ TpeGoBaHuamu NOCT 1.5 (NyHKT 7.9.9).

OA.9

14. NpoTokon

14.1 3aHOCAT B MPOTOKON CrEeAyoLylo WHOPMaLMIio B MakCUManbHO BO3MOXHLIX npeaenax (nubo skniovaioT
CCbINKN Ha ApYyrylo JOKYMEHTaLWIo, KOoTopas COAEPXUT Takylo WHdopmauuio). (3akasumk HeceT OTBETCTBEHHOCTb 3a
MPOTOKONMPOBaHNe MapaMeTpoB, KOTOpble He KOHTPOSMPYIOTCA AaHHOW McnbiTaTenbHoi nabopaTopueil, Hanpumep,
KOMMOHEHTLI MaTepuanos UK napameTpbl M3roTOBIIEHUS NaHernen):

14.1.1 Bepcusa unu faTa Beinycka HacTosILLE METOAUKA UCNBITaHUN.

14.1.2 [laTa BINyCKa 1 MECTO XpaHeHWUs1 3TO METOANKN.

14.1.3 NMeHa nuy (NabopaHToB) NCMOMb3YIOLLIMX HACTOSLLYIO METOAUKY UCTILITaHWIA.

14.1.4 WN3MeHeHUs HacTosAleW METOAMKA WCMbITaHUWA, 3aMedeHHble B XOAE WCMbITaHWA OTKNOHEHUSA, WNK
npo6nemsl ¢ 06opyfoBaHMEM BO BpeMS UCTIbITAHUNA.

14.1.5 OnucaHWe Bcex MaTepuanos, SBMAIOLMUXCA KOMMNOHEHTaMWU UCNbITYyeMoro obpasLa MHOroCNoWHON naHenu,
BKIlovasi creayrowpme napameTpbl AN kaxgoro obpasua: TEXHUYEecKMe XapaKTepucTuku Matepuana, TUR MaTepuana,
o6o3HadeHWe maTepuana npousBoAWUTENs, HOMepa NapTWii UK cepuii NPOU3BOAUTENS, UCTOMHWUK (ecnu MaTepuan
noflydeH He OT Npou3BoAMTens), AaTbl cepTUdUKaLuW, AaTbl UCTeYeHUe cpoka AEWCTBUA cepTudukaTtos, AuameTp
ry4ka BOJIOKOH IMLEBOro NWUCTa, KONMUYECTBO BOMOKOH B NydYke WM KpyTKa, LWAWXTYKOUWEee BellecTBo, dopMa unm
nepenneTeHne, NOBEPXHOCTHLIA BEC BOMOKHA, TUM MaTpuubl, coAepXaHue MaTpuLbl NULEBOro nucta U copepxaHue
NeTy4ux BelecTB. Takke NPOTOKOMUPYOT U3MEPEHHOe 3HAYeHWe MITOTHOCTU cepaevdHuKa B COOTBETCTBUM € 11.2.2 u
M3BECTHYI0 NOAPOGHYIO WHpOPMaLMIO © ero MNPOW3BOACTBE, Harnpumep, nopoobpasyiollee BelecTBO W
nocrnefoBaTensHOCTb CTapeHUs.

14.1.6 OnucaHue 3TanoB W3roTOBMIEHWUA CMOUCTOrO MaTepuana, BKIOYas: AaTa Hadvana NpousBOACTBa, AaTa
OKOHYaHUS NPOU3BOACTBA, TeXHoNormyeckas cneundurkaums, LUMKT BbIAEPXKA, METOAUKa KOHcONUWaauuu U onucaHue
ucnonb3yemoro obopyaoBaHus.

14.1.7 TocnegoBaTenlbHOCTL KOMMNEKTOBaHUA OpPUEHTauuM Cnoes CroUCTOro MaTepuasnia OTHOCUTESBHO
KOHTPOSIbHOM MMOCKOCTW, KOTOPOW [OSXHa OblTb MOBEPXHOCTb TOW CTOPOHbI, YTO AEWUCTBUTENbLHO KOHTAKTUpYeT C
6annoHoM (BHYTPEHHEro) AaBeHUsl BO BPEMS UCTbITAHUSA.

14.1.8 Pe3ynbTaThl UCMbITAHUIA HEpPaspyLLaKLLEro KOHTPONS.

14.1.9 MeToL mMOAroTOBKM WCMbITyeMoro obpasua, BKkIovas CXeMy W MeToh MapKupoBku obpasua,
reoMeTpu4eckne napameTpbl obpasua, MeTog oT6opa M MeTo obpesku obpasLa AMA UCMbITAHUA.

14.1.10 [aHHble kanubpoBkM, MeToAbl BCEX W3MEpPEHWA U wucnbiTaTensHoe obopyaoBaHue. B wacTHOCTHM,
HeoBX0AMMO BHECTU B MPOTOKON pe3ynbTaThl KannbpoBOYHOrO UCMbITAHWA C WCMOMb30BAHMEM CTarbHOW MNacTUHBb
(Pasgen 9), ¢ nocTpoeHueM rpaduka unu TabynupoBaHHbIM OTOGpaxeHWeM 3aBUCUMOCTU 3PdEKTUBHOA nnowasn
KoHTakTa 6annoHa (BHyTPeHHero) faBneHus B BuAe yHKLUWU NPpUknagbiBaeMON Harpysku, B CPAaBHEHUN C HarpysKoi,
npuknagsiBaeMoil K cTaHgapTHOWR cTarnbHON KOHTPObHOW NnacTUHe.

14.1.11 Tun wucnelTaTensHOro CTeHAa, pe3ynbTaThl LEHTPOBKWM, 4YacToTa perucTpaumn AaHHbX W Tun
obopyaoBaHus.

14.1.12 Twn, AvanasoH W 4YyBCTBUTENBHOCTb W3MEPUTENbHLIX Npeobpa3oBaTenelt NUHERHbIX nepeMeLleHuii
(LVDT) vnu gpyrux nusmMepuTenbHbIX UHCTPYMEHTOB, UCMOMb3yeMbIX ANS U3MepeHus ynpyroin fedopmaLium UcnbITyeMon
naHenu.

14.1.13 Tvn, AManasoH U YyBCTBUTENbHOCTb TEH304aTYMKa AaBeHus, UCMONb3yeMoro A KOHTPONs faBfeHus B
GannoHe (BHYTPEHHeEro) AaBneHuns.

14.1.14 ViamepeHHOE paccTosHe Mexy onopamu, a.

14.1.15 PesynbTaThbl OLEHWBaHUS LLIEHTPOBKW CUCTEMbI, €CNA TaKoBble BLINONHANNCE.

14.1.16 Pa3mepbl Kaxgoro ucneltyemoro obpasta.

14.1.17 Bec ofpasya W YyAenbHbli Bec Ha eAuHULy nnowaan (CKOppeKTUpoBaHHbIA, YTOBbI UCKIOYUTL
MaTepwarsl, ycunuBatLme Kpas obpasua).

14.1.18 [MMapameTpbl W pesynbTaThl MNoAAepXaHUA TeMnepaTypHO-BMaXHOCTHOMO pexuMa, WCnofb3oBaHue
GeryHKkoB W UX reoOMeTpUYeckne pasMepbl, UCMOMb3yeMble MPOLEAYpLl, KOTOpble He yKadaHbl B MPUMEHAEMOM MeToAe
uenblTaHui.
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14.1.19 OTHOCUTeNBHaA BNaXHOCTb BO3fyxXa U TemnepaTtypa B UCbITaTenbHoi nabopatopuu.

14.1.20 YcnoBuss B Kamepe [ANA WUCMbITaHWA Ha BO3LEACTBUE OKpyXatolleild cpefbl (ecrnu ucnonb3yeTcs)
UcnbiTaTeNbHOro CTeHAA U BPeMsA BbIAEPXKKU B YCIIOBUAX OKpYXatowiei cpelbi.

14.1.21 CkopocTb NPOBEAEHUA UCNBITAHUNA.

14.1.22 [OnameTp, XapaKTepucTUku pe3bbbl W NpunaraeMoe ycunue Ans YeTblpex KpenexHbX peTanei
(32)KMMOB), NPUXMMAIOLLIMX HUXKHIOKO OMOPHYIO paMy ANA Kpaes NaHeNu K BepxHei onopHON CTPYKTYpe AN NaHenu.

14.1.23 Pa3smelyeHue gatymka Ha obpa3sue U TUN Kaxaoro UCNonb3yemoro Agar4vuka.

14.1.24 Ecnun ucnornb3oBanucb TEH30A4aT4NKKN, B NPOTOKON 3aHOCAT TUM, COMPOTUBIIEHUE, pa3mep, KoaduLmneHT
YYBCTBUTENLHOCTU TeH30A4aT4YMKa, METOJ KOMMEHCcauUW BIUSHUA TemnepaTypbl, OTHOCUTENbHasA nonepeyvHas
YyBCTBUTENBLHOCTb, HOMEp MapTUM W HOMEpP CEepuM, COMPOTUBIIEHWE TPOBOJSIOYHOrO BLIBOAA, W WUCMONb3yemble
nonpasoYHble KOIPPULMEHTHI.

14.1.25 KpuBble 3aBMCMMOCTU gaBneHne-ynpyras gedopmMauus u aaerneHue-HanpspkeHWe U TabynupoBaHHble
[laHHble 3aBUCUMOCTU yNpyroi fedopmMaunu OT Harpy3ku U faBneHusi, a Takke 3aBUCUMOCTU HanpspKEHUA OT Harpy3ku
¥ AaBneHWs 4nA Kaxaoro obpasua.

14.1.26 PaccuutaHHbIi 13rnb ¢ Manoi ynpyroi gedopmaumeil n XecTKoCcTb Ha CaBUr.

14.1.27 Harpy3ka W gaBreHvne nepexoga ANSA NaHenu W paccHuTaHHas cABUroBas NMpoYHOCTL cepfiedHuKa npu
[laBreHun nepexoda Ans naHenu.

14.1.28 Ecnu onpegenstoT Npo4HOCTL B obnacTu nepexofa naHenu, Metog noadopa npsMoi (€cnu UCMonb3yHoT)
W LWanasoH HanpsKeHWs Wnu ynpyroi gedopmauuun, unu oba sTW napameTpa, B KOTOpbIX Obin BbiNonHeH noadop
NPSMOWN UMK onpeaeneHbl IMHUM YIPYrocTy.

14.1.29 PexuMm paspylleHUs M MeCTO paspylueHuss Kaxgoro obpasla OTHOCUTESIbHO KOHTPOSbHOro TopLa
(11.6.6).

MpuMmeyvyaHWe — Pejakuua pasgena UsMeHeHa ANA NpuBefeHus B cooTeeTcTBUe ¢ TpeGoBaHuamu MOCT 1.5 (nyHkT
7.9.10).
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Mpunoxexnue A6
(cnpaBoyHoe)

OpUrMHanbHbIAN TeKCT HEBKITIOYEHHBLIX CTPYKTYPHLIX 3MIeMEHTOB

Ab.1

3.3 YcnosHble o603HaueHmsn:

3.3.1 a = paccTosaHWe Mexay onopamMu UTUHra ANA WUCNBbITAHWA WNW ANUHA U LUMPUHA KOHCTPYKLUK
ucnbITaTeNbHOW NaHeNu MexXxay onopamu,

3.3.2 Aetf = UCTUHHaA MOBEPXHOCTb KOHTakTa OannoHa AaBneHus, Korga B HEM CO3ZlaeTcA AaBneHue cxaTus,
4yTo6bl 6annNOH Harpyxan ucnbiTaTernbHyo NaHens,

3.3.3 B = conpoTuBneHune UcNbITaTeNbHOW NaHenum naruby;

3.3.4 ¢ = ToNwWMHa 3aNoNHUTENS,

3.3.5 &x = HopmanbHasa gecdopmayua 06NMMLOBOYHONO JNIUCTA, X KOMMOHEHTA,;

3.3.6 €y = HopmanbHasa gedopmayua 06MMLOBOYHOIO JNINCTA, Y KOMMOHEHTA,;

3.3.7 f = TonwmHa o6nMLOBOYHOrO NUCTA;

3.3.8 Fm = obwas BepTMKanbHO HanpaBrieHHas cuna, Mo OTHOLWEHWIO K UCMbITaTeNbHOW NaHenu, corfacHo
U3MepeHnam gaTdnka Harpysku annapara Ans UcnbiTaHuii;

3.3.9 h = cpegHsa o6wan nnowagb UCbITAaTENLHOW NaHENM;

3.3.10 N = konu4ecTBO yuTeHHbIX 06pa3LioB 3a psA UCTIbITaHU;

3.3.11 Pm = 3KcnepuMeHTarnbHoO U3MepeHHoe aBrieHne 6annoHa;

3.3.12 ¢ = wupuHa B NPUrpaHUHHOM y4yacTke 6e3 HarpyXeHusl y UCMbITaTENbHOW NaHenu mexay onopamu no
KpasiM 1 UCTUHHOW FrpaHuLeil 30HbI BITIMSHWUA Harpy3ku;

3.3.13 S = conpoTuBNEHUE UCMbITATENBHON NaHenNu caBUry;,

3.3.14 we = 3KCNEepUMEHTaNbHO yCTaHOBNEHHas ynpyrasa Aedopmauus B LeHTpe UCNbITaTeNbHON NaHenu.

0b.2

5 3HaueHHue U NnpuMeHeHue

5.1 daHHO MeToAUKOW UCTBITAHUWA MOAENUPYIOT YCMOBUS MMAPOCTaTUMECKOrO HarpyXxeHus, KoTopble 3a4acTyio
UMerTea B PaKTUYECKUX YCNOBUSAX MHOMOCNOMHBLIX KOHCTPYKLUIA, Kak Hanpumep, KOPNyCHble KOHCTPYKLWUW CyAeH.
[aHHaa meToauKa UCNbITaHWIn MOXET UCMONb30BaThLCA AN NPOBEAEHUSA CPaBHUTENBHOI OLeHKMN KECTKOCTU Ha u3rub B
MMNOCKOCTU Y MHOrOCIIOMHOrO KOMMNO3ULMOHHOIO MaTepmara, 3roTOBMIEHHOMO € pa3fiUiHBIMU CoMETaHUSIMU MaTepuanos,
WM Ke MpWM MOMOLUM pPasfMYHbIX NPOLECCOB W3roTOBMEHMs. [locKonbKy B OCHOBY METOAMKM 3aroXeH MpuHuuN
pacnpefeneHHol HarpyskM, HO He COCPeOTOMeHHOW Harpy3ku, Taloke BO3MOXHO rpefocTaBuTb 6Gonee
npaBfonogobHble AaHHble O MeXaHW3Max pa3pyLeHWid MHOrOCNOWHBLIX CTPYKTYP, KOTOpble HarpyxarT nofobHbM
obpasoM. [aHHble pe3ynbTaToB MCMbITAaHUA WUMET Gonbluylo NpaKTUYecKyld LEHHOCTb ANS KOHCTPYWpOBaHWA U
NPOEeKTUPOBaHUSA, MOATOTOBKM TeXHWYeckUX TpeboBaHWii Ha MaTepuan(bl), a Taike ANA obecneveHWUA KadecTBa W
pa3paboTkn TexHonoruit. Kpome Toro, faHHbIe U3 [aHHOW METOAUKW UCNBITaHWIA BYAYT NpaKTUYECKN NONE3HLIMU Npu
YTOYHEeHUM BblGopa MPOrHO3HON MaTeMaTUYECKO TEOPUM NN KOMNBLIOTEPHOW NPOrpaMMbl ANSA NPUMEHEHNS B KaYecTBe
CPEeACTB MPOEKTUPOBaHUA KOHCTPYKLUWA. CBOMCTBA, faHHbleé O KOTOPLIX NOAYYalT Ha OCHOBaHWM AaHHOW METOANKW
UCMbITaHWA, ABNSIOTCS:

5.1.1 ynpyraa gecdopmauns Ha NOBEPXHOCTU NaHenn npu Harpyske;

5.1.2 pecpopmanusi 06rMLOBOYHOrOC NIUCTA MaHEeN Npu Harpyske;

5.1.3 conpoTuBrneHne naHenu naruoby;

5.1.4 conpoTuBeHNe naHenu casury,

5.1.5 NpoYHOCTb NaHenu un

5.1.6 pexuMbl pa3pyLleHUs naHenu.

nB.3

6 Mewarolwwme Bo3gencTeus

6.1 MoproTtoBka maTepuana u obpasua. [pakTudeckue MeTOAbl W3rOTOBMEHUS MaTepuana HeHaanexailiero
KayecTBa, HEAOCTAaTOYHOCTb KOHTPOSS 3@ COOCHOCTBIO BOJIOKOH, @ TaKke MOBPEeXAeHWe, KOTOPOE HAaHOCUTCA Mpu
HeOMKHOW MexaHudeckoil o6paboTke KOHTponbHOro obpasla — BOT Te M3BECTHbIe MPUYUMHBI, KOTOpble NMPUBOASAT K
Gonbluomy pa3bpocy fAaHHbIX No MaTepuanam B GonblUMHCTBE crnydvaeB. K KOHKPETHBIM dhakTopam y Marepuarnos,
KOTOpble BO3LEeNCTBYIOT Ha KOMMO3ULMOHHbIE MaTepuanbl U3 MHOFOCIMOWHBLIX CTPYKTYP, OTHOCAT BapWaTMBHOCTb MO
NMOTHOCTW 3aMnofIHUTENS U CTEMEHb OTBEPXAEHWUA CMOMbl Kak B MaTpuue oBnuLOBOYHOrO NMCTa, Tak U y KresLlero
BellecTBa 3anofHnTens. Cpean HemanoBaXHbIX acneKToB NOArOTOBKM 06pa3LoB M3 MHOMOCHOWHLIX NaHenewn, KoTopele
coflecTBYOT pa3bpocy AaHHbIX: HemnomnHoTa yBNaXHeHWs OoBnMUUOBOYHOrO mnucTa TKaHW, HemofiHoTa  Mnu
HepaBHOMEPHOCTL NPUKNENBAHUS 3aMofHUTENSA K rpaHAM OOMULIOBKW, OTCYTCTBUE KBaAPaTHOrO CEYEHUS Y CMEXHbIX
KpaeB MaHenu, HecOOCHOCTb 3anoflHUTENs C 3feMeHTaMuM OOMMLOBOYHOrO fuCTa, HaluduMe CTbIKOB WM UHbIX
HECMOSOLLHOCTEN 3anonHUTENA M OOGMWLOBKWA, KPWBW3HA B MOMNEPEYHOM HanpaBfeHUW, a TakKke LIepoxoBaToCTb
MOBEPXHOCTW.

6.2 XapakTepucTukn (puUTWHra Ans wucnbitaHuid. KoHdurypaumsi KOHCTPYKLUMKU CO CTECHEHWEM KPOMOK MnaHenwu
MOXET OKasaTb 3HaYUTENIbHOE BMUSHWE Ha pe3ynbTaThl UCMbITaHWA. [paBUMBHOCTE WHTEprpeTauun pes3ynbTaToB
UCMblTaHWin 3aBUCUT OT (pUTUHra, KOTOpbIM obecnednBaeTCs onopa MUCMbITaTENbHOW MaHenu TakuMm obpas3om, npu
KOTOPOM MOXHO cYMTaTb, YTO MPUHUMAIOTCH PaHWYHblE YCNOBUSA, KOTOpble Y[ O0BNETBOPSAIT YCNOBUSAM CBOGOAHOMO
onupaHus. Llandbl, KoTopble pacnofioKXeHbl Ha KpaeBbiX OMopax naHenu, JOomkHbl ObiTb HanpaBreHbl B OfHOA
NAockocTM U OblTb MepneHAMKYNsApHbl OCU HarpyXeHus. Ecnu camblil OUTUHT XapaKTepuayeTcs [ocTaTOuHOW
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XKECTKOCTbIO, TO BOSMOXEH BLIBOA O MPOYHOCTU MaHeNu U ee XeCTKOCTU C Hanuyinem oLnBOYHbIX JaHHbLIX Npu YCrnoBuu
He[OCTaTOYHOrO MOMEeHTa, KOTOpbIA bl NMpunoxeH K Kpenexy, UKCUMpYIoLLeMy OMOPHYI pamy HkHeW naHenw. B
obLWwux cnyyasx naHenu ¢ 6onbLIei KecTKOCTbIO K M3rmby v caBury TpebytoT 6onbLUUA MOMEHT 3aTSHKKM ANSA NOMyYeHns
ycrnoBuid cBoOO4HOro onMpaHus.

6.3 Xapaktepuctuka 6annoHa gaeneHus. [pu ucnonb3oBaHWM GannoHa AaBfieHUs HadaTb BBOJ HOpMarbHOM
Harpy3km no OTHOWEeHWK K nnacTuHe, npu 3TOM NuHelHasn XapakTepucTtuka nnacTtuHbl 3aBUCUT OT WUTOMoOBOro
pacnpegeneHns paeneHus. MCTUHHas ¢yHKUus GannoHa JaBrieHusa 3akniodeHa B npeobpasoBaHUM abCoOMOTHOM
Harpyskv, npuknagblBaeMoil annapaTtoMm Ana UCMbITaHWA, B None AaBfeHWid, KOTOPOEe MOXHO YCTaHOBWUTL MyTeMm
OTHOCUTENBHO MPOCTON MaTemaTudeckoi mMogenu. B cnyyvae ucnomnb3oBaHua 6GannoHa B ruapojuHaMU4ecKom
UCMOSTHEHWN AOMYCKaeTCs MPUHATL cneaylowme ABa ynpoljaromx npeanonoxeHus: (1) popMa NoBepxHOCTN KOHTaKTa
— npocTbiM oB6paszom onpepensemMas reoMeTpudeckas dopma (Unu codeTaHue ¢opm) U (2) B npejenax rpaHuy
MOBEPXHOCTU KOHTaKTa COXPaHAETCA MNOCTOAHCTBO AaBliEeHUA. PacnpeneneHme AaBlieHNA [arnee XapaKTepusyeTcA
UCKNIOUYUTENBHO BEMMYMHON AaBMNEeHUSA U pa3MepoM 30HbI BIUAHUA Harpysku. O4eBUAHO, YTO pa3mep u popma SannoHa
faBneHus okasblBatoT 3Ha4YMTeNbHOE BIUAHUE Ha pe3ynbTaThl UCMBITaHWA B OTHOLLEHUW HabnogaeMelx gedopmManuii n
ynpyrux gecdopmauuid. pu WMHTepnpeTaumMn LaHHbIX CyLWeCTBYeT BEPOATHOCTb TaKoro Hanuyus MorpeLiHocTy,
HacKoMbKO OTMUYHO haKkTU4Yeckoe pacrnpefeneHne JaBneHus OT MpoCToW MmaTemaTU4Yeckoh Moaenu, KoTopas
“crnonb3oBanach B pacyeTax.

MpumevyaHue 1 — TlorpelHoCTe B MoAenu rmapoauHaMuyeckoro 6annoHa B OCHOBHOM COMpsKeHa C AeTarbHON
UHopMaumein o copMe 30HbI BIIMSHWUA HArPysKU, NOCKOMbKY UCTUHHASA MOBEPXHOCTb KOHTaKTa MOXeT OblTb yCTaHOBMEHa B Nobon
MOMEHT MyTeM AeneHus aBContoTHOW NPUMOXeHHOW Harpysku Ha gaBneHwe GannoHa. BTopuyHas norpelwHocTb MMeeT MecTo Mo
MpUYMHE COMPOTUBIIEHUA MPOPE3NHEHHOW TKaHW ANA peMHel NPOMBILLSIEHHOrO HasHa4YeHWsa, apMUPOBaHHOW BOMOKHOM, OTIWYHO OT
HYns, KOTOpas MPOUCXOAUT B pesynbTaTe Y30CTWU AManasoHa WSMEHEeHWs JaBMneHus B KaXAOM KOHKPETHOM KOHLeBOM MecTe 30Hbl
BNUAHWUA Harpysku. MpoBepkn kanuGpoBOK MPW NOMOLUM CTanbHOW NNacTUHLI, KOTOpas BXOAMT B KOMMIEKT NMOCTaBKU TeH304aTUMKOB,
PEeKOMEHAYIOTCA MO OTHOLUEHUIO K KaXAOMY M3 GanmoHoB C LEenblo KOHTPONA MpeHebpexumo Manoro 3HayeHus norpeluHocTed B
MOAenun pacrnpefeneHun gasneHuns (oM. pasgen 9).

6.4 Jonycku. [nsa ucneltTatenbHbIX NaHenei Heobxogumo obecrneunBaTb UX COOTBETCTBUE AOMNYCKaM Ha pa3mep U
nepneHanKynapHOCTb, COrNMacHo ykadaHHbIM B M. 8.2 B o6ecrneveHne Hagnexallei onopbl No KpasM U orpaHuveHuii.

6.5 LleHTpoBKa cucTeMbl. MoOrpelHOCTU MOryT B UTOre UMETb MECTO B TOM Crlyyae, €Cnu KOHCTPYKLUSI Orophl
naHenn HecoocHa € UCMOMHUTENbHBIM (MPUBOLAHBIM) MEXaHU3MOM annaparta ANs UCMbITaHUA, AW B TOM Cry4yae, ecriu
MNrocKoCTk, onpefensemMas HecyL MK NOBEPXHOCTAMU KOHLIEBOIW ONOpPLI NaHeru, He neprneHAanKynsapHa oCu HarpyXeHus
annapata Ansa ucnbiTaHuii. Kpome Toro, NorpelHocTU MOryT BO3HUKaTL U B TOM Criyyae, ecrin He UMeeTca [orkHas
LeHTpoBKa (coocHocTk) BannoHa JaBrneHUs Mo OTHOLUEHWIO K OCU pUTUHra W Npusoaa, WNU ecnu Kpas NpUXUMOB
GannoHa He napannenkeHel Landgam KpaeBbix Onop naHenu.

6.6 MNpoune xapakTepuUCTUKN cucTeMbl. [1pu NonbiTKe U3MepeHus ynpyro gedopmauuM MNOBEPXHOCTU NaHenu
MPOUCXOAUT MOrpeLLHOCTb, KoTopas sBnseTcs apTedakrtoM UcnbiTaHus. Takas NOrpelHocTb UMEET MECTO No mepe
NPUNOXEHNSA HopMarnbHOW MOMHOM Harpysku B TOM obbeme, MpU KOTOPOM Kpas obpaslia MHOroCrnoiHON CTPYKTYpbl
CKUMAIKTCS OT pPeaKkTUBHLIX MOTOHHLIX HarpysoK, KOTOpble cO3falTcsl BEPXHUM M HWKHUM 3femMeHTamMn OnopHON
KOHCTpYKLUMK naHenwu. MNpu Takoi HenocpeACcTBEHHO BBOAUMOW [OMOSHUTENBHO XECTKOCTU NPOUCXOAUT BO3fAenCTBUE,
OKa3blBaeMoe Ha IMHEWHbIN MpeobpasoBaTeNl CKOPOCTW MEpeMeLLeHNsl, KOTOPLIA pacronaraloT ANA KOHTakTa ¢
MOBEPXHOCTLIO MaHenu co CTOPOHBI pacTseHUs. B Lenax csefeHust NorpelHocTM K MUHUManbHOMY 3Ha4YeHUto Kpas
naHesnu ¢ MArkMM 3anofnHWTENeM HaANeXnT apMUpoBaTb B COOTBETCTBUAM ¢ nn. 8.3.2.

nb.4

9 Kanubposka

9.1 TovHOCTb BCeX CPefcTB M3MepeHWii MnoATBepXAaloT KanubpoBkamu, KoTopble AOMKHbI coBnafjaTtb ¢
MOMEHTOM WCMONb30BaHUSA Takux CpefcTs.

9.2 YcTpoWcTBO 3arpysku Anadpparmel U 60KOBLIE OMOPbI MAHENMN ABMAITCS KPUTUYECKN BaXHBIMU KOMNOHEHTaMK
OBYMEPHOro UCMbITaTenbHOro CcTeHda, WHorAa WMeEHYyeMoro ruApOAUHAMMUYECKOA UCMbITaTENBHON CUCTEMOW.
Haanexalyyro kannbpoBKy CTeHAa MOXHO rapaHTMpoBaTb CTanbHOW KanubpoBOYHOIW NnacTuHoil. CTanbHaa nnacTuHa
UMeeT MOCTOSIHHYIO TOMLWMHY, obblbvHO cocTaBnstowyto okono 10 mm [0,4 a.], ¢ gonyckom no TonwmHe 60,0125 mm
[0,0005 a.]. AnuHa nnactuHbl — 505 mm [19,9 A.] ¢ gonyckom 60,1 mMm [0,004 a.] ana ctenga pasmepom 500 MM
[19,7 8.] KpenAaT po3eTKM HaTSXEHWS Ha MAWUTY BAOMb OCEBOW JIMHUM MAWUTHI, B LEHTPaNbHOW TOYKE W TOYKE Ha
paccTossHUM OfHOW YeTBepTOn NnuTbl. M3MepsalT OTKNOHEeHUWE B LEHTpe MnacTUHbl C MOMOLbI  fIMHEeHHOro
AndpdbepeHuymansHoro gatymnka. [Ansa Takoi TOYHOW NAWTHI, JOCTATOMHO TOMHBIM ABMSETCA aHaANUTUYECKOe peLleHue.
JTioBble pasnuuusa Mexay TeopeTUHecKUMU U SKCnepUMeHTamnbHbIMU OTKIIOHEHUAMU U AedopMaLusaMn NPOUCXOAAT B
CUIy OTCYTCTBUS KanuMOpOBOK MMM HENpaBUMbHOrO UCMOMb30BaHUA CcTeHAa. HaxoaAt sarpysky nnacTuH Ana
TEOpeTUYECKoro peLleHus, MpuHUMas, YTO MW3MepeHHoe AaBneHue Auadparmbl AeilcTByeT paBHOMEpPHO Ha
PacnonOXEHHbIA B LEHTPEe NPSMOYronbHUK Mrowaabio Agff, OnMcaHHbIA B pasgenax 3 u 13. Yrnosble 6onThl,

MPUTArMBAOLLME HUXKHIOK OMOPHYH paMy MaHenu pamMbl K BEPXHE OMOPHOWA paMe MaHenu, cokpaliatloT 3a30op BAOMb
rpaHuLpbl Kpas, @ pacHeTHOE OTKINOHEHWE LIEHTPa AOMKHO acMMNTOTUYECKU NpubnuxaTbes K TeopeTudeckoit ceobogHoi
onope. 3anuceiBaloT MOMEHT 3aTsXKW, HEOOXOAUMBIA AN aCUMMITOTUYECKOro NMPUGIIMXEHUSI pacyeTHOrO OTKIOHEHUS K
TEOPETUHECKOMY OTKIIOHEHUIO MPOCTOl onopbl. MNpoBOAAT NocrefyrolMe UCNbITaHUS NaHesnu ¢ OroBOPKOW, YTO ANs
MHOTOCIMOMHBIX MaHenel ¢ MArkMM CpefHUM crioeM noTpebyeTcsi ropasfo MEHbLUWA KpyTALWUA MOMEHT (M36bITOYHbIN
MOMEHT pasfaBuT TaKyto MHOTOCIIOWHYIO NMaHernb) ANA NPpUGIMXEHNs K NpocToi onope. [ns Hagnexatlei kanubposku,
OXUAAETCs, YTO SKCMEPUMEHTambHbIe OTKIOHEHUs ANS cTalbHbIX KanMOpOBOYHBIX MNacTWH OyfeT HaxoauTbCA B
npegenax 2 % pac4eTHbIX 3HAYeHW, a JKcrnepuUMeHTankbHble JedopMauun OyayT HaxoguTeces B npegenax 4 %
pacyeTHbIX 3Ha4YeHWi.
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hb.5

12 MNpoBepka

12.1 I'pacduyeckoe onpeneneHme NpoYHOCTU naHenen. CTPOAT rpaduk 3aBUCUMOCTU Harpyaku oT nokasatenew
ynpyroi aecdopMaLiMu NaHenu u 3aBMcUMOCTU AaBneHus B 6annoHe (BHyTPEHHEro) AaBneHnus oT fokasaTenei ynpyrown
AedopMaumn naHenu. 3Ha4YeHUs1 Harpysku W AaBnNEHWsl, KOTOpble COOTBETCTBYIOT NepBOMY paspylleHuto obpasua-
naHenu, Moryt ObiTb nonyyeHbl C MOMOLUBIO aHanu3a rpadukoB. Hanpumep, ecnu rpacduk UMeeT MUK, KOTOPbINA
copmMupoBarnca BCneAcTBAE Pe3KOro CHUXKEHUA Harpy3ku UNU AaBNeHUs, U UMEET HaKMoH ¢ NPOTUBOMONOXHLIM
3HAKOM, [lJaHHOe 3Ha4yeHWe Harpysku WUNu JaBNEeHUA MOXET pacCcMaTpuBaTbLCA B Ka4decTBE Harpysku paspylueHus
nepeoro crnosi. Ho HekoTopble MexaHN3Mbl paspyLUeHUs MHOTOCNOWHLIX NaHeneit asnaTca 6onee NNasHLIMU NO CBOEN
npupoge. Hanpumep, 3To crpaBeAnuBO ANSA OTCNaMBaHWS NUUEBLIX SINCTOB (CNOEB) WNW Tekydeil Aedopmaumu
cepaevHuka npu caBure. B Takux cnyvasix, Ha rpaduke HabniogaeTca ydacTok nnaBHoro usrnba c ybbiBalomm
HaknoHoM. Torfa HEBO3MOXHO TOYHO OMpeAenuTb NPOYHOCTL Ha MnepBoe paspyweHue obpasua-naHenu npu
BbINOSIHEHUU TOJIBKO OJHOTO UCTILITAHUS.

12.2 TMocnepytowue ucnbiTaHuA. [pu OTCYTCTBUU paspyLUeHUA KaTacTpodu4eckoro Tuna, BbINOMHAKT BTOpoe
UCNbITaHWe C JIMHENHBIM MPUPOCTOM HarpyXeHus, 4Tobbl onpeaenuTb NOTepto o6Gpa3sLOM XEecTKOCTH, KoTopas
NposABNSAETCA B CHWKEHWN HaKNoHa KPUBOW 3aBUCUMOCTM faBNeHUA OT ynpyroi gedopmauuu. OnpeaensoT HaKMoH
060MX UUKIOB, BLIMOSHUB NoA60p KPUBOA METOAOM HAUMEHBLUUX KBAAPaTOB MO BCEM faHHLIM, NOMYYEHHLIM 3a BpeMs
OT Havana UCNbITaHUs A0 AOCTWKEHUS «NpubnuanuTenbHoro npegena 6esonacHoit ynpyroi aedgpopMauuu», corracHo
npoueaypam A n B, nn. 11.7.1 n 11.7.2. Ecnun HabniogaeTca yMeHblUeHWe HaknoHa MeHee 2 %, OTHOCUTENbHO
aHaNOrMYHOro nokasarens AnA NepBoi MOMbITKN BbINONHEHUS UCMBITAHWA C SIMHEWHBIM NPUPOCTOM HarpyXeHus A0
(MoMeHTa) paspyLUeHusl, 3TO pa3pyLleHne He NpoTokonupyeTca. Ecnu yMeHblUeHWe HaknoHa cocTaBnsieT 6onee 2 %, a
TaKKe NoBpexAeHue NoATBEpPXAaloT pesyrnbTataMu BU3yanbHOW NPoBEpKKU, NaHenb AomkHa ObiTb knaccudulmpoBaHa
Kak HeobpaTumMo nospexpaeHHas. Ecnu ymeHblueHWe HaknoHa cocTaensaeT Gonee 2 %, HO NaHenb He AEeMOHCTpUpYeT
BU3yanbHbIX NPU3HAKOB MOBPEXAEHWUS, WU3BIEKaloT NaHeflb W3 UCMbITaTeNlbHOro npucnocobneHnsa. Yepes nepuog
BPeMeHW OT [BYX A0 CEMU CYTOK, BHOBb YCTaHaBNMBalOT NaHenb, B TOMHOCTU KaK Npexae, W BbINOMHAT TpeThbe
ucnbliTaHWe € NUHEWHLIM MPUPOCTOM HarpyXeHus Ao AOCTWXEHUs npubnuanTensHoro npegena GesonacHoi ynpyroi
AedopmMauuu, 4Tobbl onpeaenuTs BOCCTaHOBMNEHWe MaTepuana. Ecnu HaknoH, onpeAeneHHbIn METOAO0M HauMeHbLLINX
KBagpaToB BO BpEMsl TPETbEro MCMbITaHUs, AEMOHCTPUPYET yMmeHblueHue Gonee 2 %, OTHOCUTENbHO pesynbrarta
nepBoHaYanbHOro UCMbITaHUSA C JIMHERHBIM NMPUPOCTOM Harpy>eHWUs 40 (MOMeHTa) paspyLUeHUs, Toraa naHenb cyuTatoT
HeobpaTUMO MOBPEXAEHHOW U ee HeobXoAUMO KnaccudpuuuMpoBaTb B TaKOM KadecTBe B npoTokone. Ecnu HaknoH,
onpeaeneHHblil MeETO[,0M HaUMEHBLLIMX KBaZpaToB BO BPEMSA TPETLETO UCMbITAHWS, AEMOHCTPUPYET YMEHbLUEHNE MEHee
2 %, oTHOCWUTENbLHO pe3ynbTaTta NepBOHAYanbHOrO UCNBITAHUA C NUHEWHBIM NPUPOCTOM HarpyXeHus Ao (MOMeHTa)
paspyLleHns, Torga naHenb aEKTUBHO BOCCTAHABNWBAKOT U He KnaccudUUUpYrOT Kak HeobpaTMMo MoBpexpeHHas
Unun paspyLleHHas.

12.3 OnpegeneHne pexuMoB paspyweHuit. W3BnekaloT ucnbITyeMblii obpasey M3 UCNBITATENLHOrO
npucnocobrneHns W npoBecTU ero OocMOTp. PerucTpupyloT pexuMbl U MecTa pa3spyweHuidi kaxgoro obpasua
OTHOCUTENBHO KOHTPOMbLHOro TopLa. HekoTopble pexuMbl pa3pyLueHns obpaslia MHOroCNoiHON NaHenn MoryT He UMeTb
BHeLUHWX npuaHakoB. Mpu Hanu4unm HeobpaTuMoro narnba MHOrOCMOWHOW NaHEenu, MOryT NPUCYTCTBOBAaTL NPU3HAKM
CABUrOBOro paspylieHUs cepAedHuka. B 3TOM criydyae pekoMeHAyeTcs Bblpe3aTb KBafpaHT NaHenu, YTo BKIOYaeT
paspes nog 90° K narnby Ans uccrnefoBaHUs BHYTPEHHEro ceplevHuka.

0b.6

15 ToyHOCTb M cUcTeMaTUYeCKas NOrpeLHOCTb

15.1 To4HOCTb. TOYHOCTb, ONpeAeneHHas Kak cTeneHb B3aUMHOro cornacus Mexay OTAeNbHbEIMU U3MEpPEHHbIMU
3Ha4yeHUsAMKM, He MOXeT OblTb, TeM He MeHee, oOLueHeHa, BCNEeACTBME HEAOCTATOYHOro KOMW4ecTBa [AaHHbIX.
MexnabopaTopHoe uccnegoBaHue 6OyaeT NPoBefeHO, Kak TONbKo AOOPOBOMbHO MNPednoXMBLUME CBOK MNOMOLLb
naGopaTopun ByAyT ocHalleHbl HeobxoauMbIM 06opyzoBaHUEM.

15.2 CwucTeMaTudeckass MOrpellHocTb. [na  AaHHOW MEeTOAUKM  UCMBbITAHUA HEBO3MOXHO onpedenuTb
MOrpeLUHOCTb, TaK KaK He CyLLeCTBYeT NPpUEMNEMOro KOHTPOSLHOro CTaHapTa.
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MpunoxeHue OB
(cnpaBouHoe)

ConocTaBneHue CTPYKTYpPbl HACTOSALWEro CTaHAapTa Co CTPYKTYPOWU NPUMEHEHHOro
B HeM ctaHgapta ASTM

Tabnwuya OB.1

CTPYKTYpa HACTOALEro crtaHgapTa CTpyktypa ctaHgapta ASTM D6416/D6416M—01(2012)
) 5 3HayeHWe U NpuMeHeHne
) 6 MewwatoLine Bo3aeiCTBUSA
5 O6opyposaHnue (7) 7 Annapatypa
6 MogroToska K NpoBeeHNo UCTBITaHUsA (—)2 8 OT60op Npob 1 o6pasubl ANSA UCMbITAHWIA

6.1 NMoagroTtoska o06pa3syos (8)
6.2 YcnoBusa KOHAULMOHUPOBaHUSA, XPaHEeHUs 1
ncneltanua (10)

) 9 KanubpoBka
7 MNpoBefeHune neneltanusa (11) 10 KoHAMLUMOHMpOBaHUe
8 ObpaboTka pesynsTaTos (13) 11 MNpoueaypa
3) 12 MNpoBepKa
9 MpoTokon uenbliTaHus (14) 13 Pacuer
MpunoxerHne A TMpumepbl npucnocobrneHnii ans | 14 MpoTokon

nenbITaHui
MpunoxeHue OA OpuruHanbeHbIi TeKCT
MOANPULMPOBAHHBLIX CTPYKTYPHbLIX 311EMEHTOB

4

15 ToYHOCTB U cucTemMaTUYecKas NOrpeLlHoCTb
5) 16 KnrodeBble cnosa

MpunoxeHue pals) OpurnHanbsHbIi TeKCT
HEBKMNHOYEHHBIX CTPYKTYPHBIX SI1€MEHTOB
MpunoxeHune [B ConocTaBneHue CTPYKTYphbl
HacTosLlero cTaHfjapTa co CTPYKTYpOM
NpUMeEHEHHOro B Hem ctaHaapta ACTM

" OaHHbIV pasgen UCKIoYeH, T.K. HOCUT CPaBOMHbIA XapaKTep.

2 BkntoueHWe B HACTOALWMI cTaH4apT AaHHOro pasaena oGycroBreHo Heo6X0AMMOCTBIO NMPUBEAEHUS €F0 B COOTBETCTBUE C
TpeboBaHnamu MOCT 1.5.

% NaHHbIN pasgen UCKMIOYeH, T.K. ero NoroXeHUsA pasMelleHbl B APYTUX pasgenax HacTosLLero ctaHaapra.

4 [NaHHbIi pa3gen UCKMHOYeH, T.K. B HEM OTCYTCTBYIOT TpeGoBaHUA K TOUHOCTH, He yKasaHbl HOPMbI M0 NOTPELIHOCTU N ee
COCTaBMALMX JAaHHOTO METOAA UCTIbITAHUNA.

9 NaHHblit pazgen npuBegeH B cooTBeTcTBUe ¢ TpeGoBaHuamn TOCT P 1.5 (nyHkT 5.6.2).

MpumeyvaHusa

1 ConocTaBneHue CTPYKTYpbl CTaHAapTOB NpuBedeHO, HauuHad C pasfena 5, T.K. npeabigylue pasgenktl cTaHAapToB
MAEHTUYHBI.

2 MMocne 3aronoBKOB pasAenoB HACTOALUEro craHaapTa NpuseAeHbl B ckobKax HoMepa aHasiorMuHbIX UM pasgerioB
craHgapta ASTM.
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