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Mpepgucnosune

Lienu v npuHumnel cTaHgapTm3auum B Poccuiickoin @efepaunm ycTaHoBneHbl defepanbHbiM 3aKOHOM OT
27 neka6bps 2002 r. Ne 184-d3 «O TeXHUYECKOM perynvpoBaHuu», a npasuia NPpUMEHEHNs HauUoHabHbIX
cTaHfapToB Poccuiickoii ®epepaumn — FOCT P 1.0—2004 «CtaHgapTtusauua B Poccuiickoilt ®epepauun.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 PASPABOTAH ABTOHOMHOI HEKOMMEPYECKOW opraHmsaumein «Bcepoccuiickmii Hay4yHo-uccienoBa-
TeNbCKUA N UCMbITATENbHbIA MHCTUTYT MeAULMHCKON TeXHUKM» (AHO «BHUUNMT»)

2 BHECEH TexHunyecknm kKoMMTeTOM Mo ctaHaapTusauumn TK453 «imnnaHTatbl B XMpyprav»

3 YTBEPXJEH W BBEJEH B JEWCTBWE Mpukasom deaepansHOro areHTcTea no TEXHUYECKOMyY
perynnpoBaHuto n MmetTponoruu ot 27 gekabps 2006 r. Ne 405-cT

4 HacTosiwunii ctaHaapT pa3paboTaH Ha ocHoBe cTaHZapTa ACTM & 1044—99 «CTaHfapTHas MeToau-
Ka ucnblTaHuii ANS NPOBEPKM Ha cABUT hOCHOPHOKUCLIX U MeTanInyecknx nokpbiTuii» (ASTM F 1044— 99
«Standard test method for shear testing of calcium phosphate coatings and metallic coatings») n npoekta
craHpgapta ICO 13779-4 «imnnaHTathl a8 xupypruv. F'vagpokcmanatut. YacTe 4. OnpegeneHve afare3noH-
HOln mpoy4HoCcTU nokpbITMS» («Implants for surgery — Hydroxyapatite — Part 4: Determination of coating
adhesion strength»)

5 BBEJEH BIEPBbIE

MHdopmauua 06 M3MEHEHUSX K HACTOsILLEMY CTaHAapTy Ny6nkyeTCs B eXerofHo u3jaBaemMom
MH(OPMaLMOHHOM yKa3aTe e «HalroHanbHble CTaH4apThi», & TeKCT U3MEHEHUI MMoNpaBoOK— B eXeme-
CSYHO U3AaBaeMblX UH(POPMALMOHHbIX YKa3aTensax «HaunoHanbHble CTaHaapThi». B ciyyas nepecMoTpa
(3aMeHBbI) MM 0T MeHbl HACTOSILLEr0 CTaHAapTa CooTBe TCTBYLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B €XEeMeCsiuHO 13faBaeMoM MH(OPMALMOHHOM yKasaTene «HaunoHanbHble cTaHaapThi». COOTBETCT-
BylOLLLas MH(DOpMaLUs, yBeJOM/IEHNE U TeKCT bl pasMeLLanTcs Takxke B MH(hOpMaLoHHO cucTeme obLe-
ro nosib30BaHusi— Ha oomuManbHOM caiiTe defepanbHOro areH TCTBa N0 TEXHNYECKOMY PEryiMpoBaHunio
M MeTpPosorum B ceTu HTepHeT

©CrtaHgapTuHpopm. 2007

HacTosiuii cTaHAapT He MOXEeT GbITb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH 1 pac-
MPOCTPaHEH B kayecTBe ohuLManbHOro nsganus 6e3 paspelleHus ®efepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorumn
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BsepeHune

Llenblo HacTosLwero ctaHapTa ABnseTcs o6ecnevyeHne pa3paboTkM BbICOKOKAUYECTBEHHbIX MaTepuasios
AN UICNONb30BaHNS B HarpyXaeMblx UMNAaHTatax. BansHue kauecTBa NOKpbITUS HA pe3y/ibTaTt ero ucnbita-
HVSA Ha cABMT B obpasLe cO0pky ANS UCTIBITAHMIA AOKHO paccMaTpuBaTbCs Kak KOMOrHauus cnegyowmx dpak-
TOPOB NOArOTOBKM 06pas3ua: LWepoxoBaTocTh 06paboTaHHO NOBEPXHOCTM B COOTBETCTBUN C TPEGOBaHUAMMU,
npeAbsBASAEMbIMU K KAYECTBY NOKPbITUSA; BIMAHWUA TeMnepaTypbl Ha TEXHO/IOTMYECKUIA NPOLLeCC HaHeCceHns
NOKPbLITUST; BIMAHWSA NTHO6bIX APYTUX A0NONHUTENBbHO UCNOJIb30BaHHbIX BUA0B 06paboTku. Liensto HacTosiero
CTaHAapTa Takxe siBNseTcsa nosyyeHme nHpopmauum o;

1) BAWAHMM BbILLIEYNOMSAHYTbIX (PaKTOPOB MNOArOTOBKM o6pasua AN MCMbITaHWA Ha NPOYHOCTb
MOKPbITUS;

2) LEeJIOCTHOCTW NOKPbITUA MNOBEPXHOCTU pasaena I'IOKprTVIe/OCHOBaVIVIe.
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GENLEPALUMN

UMIMNAHTATbBI ANnA XUPYPTUN

CTaHaapTHbI MeTo UCNbITAHWIA AN NPOBEPKN HAa CABUT
hocgaTHO-KanbLMEBLIX Y METaN/INYECKUX NMOKPbITUIA

Implants (or surgery.
Standard test method for shear testing of calcium phosphate coatings and metallic coatings

Nata BBegeHna — 2008—01—01

1 O6nacTb NpUMeHeHus

11 HacTtosAwmi cTaHgapT ycTaHaBnuBaeT MeToA UCNbITaHWsA 4158 NPOBEPKM Ha CABUT CMIOLWHbIX dhoc-
haTHO-KanbLMeBbIX N MeTaNIMYeCKNX NOKPbITUIA MIOTHbIX MeTaN/IM4ecknx OCHOBaHWA Npu Temnepartype
oKpyXawlLleil cpeabl, 4TO NO3BOMSET OLEHUTb CTENEHb aAre3nn MOKPbITUA C OCHOBAHUSMMW WU KOre3uu
NOKPbITUA N OCHOBaHUS NMPUMEHSEMbIX B KAUeCTBE UMMAAHTATOB B XMPyprun. [laHHblii MeTos no3Bonset
OLEeHNTb XapakTep OTpbiBa (aAre3NOHHbIA UIY KOTe€3MOHHbIN) NOKPbLITUA OT OCHOBaHWUS M OLLEHUTb CUY cuenne-
H/A MOKPbLITUA C OCHOBAHMEM MNpW YCWIUKU cABUra, HanpaBfieHHOM napassiefibHo NI0CKOCTU NOBEPXHOCTU
OCHOBaHus.

1.2 3HauyeHus Be/IMYMH, yCTaHOBJ/IEHHbIE B eanHmLax CU. paccmaTpmBaloTcs kak cCTaHAapTHbIe.

1.3 HacTtoswmin ctaHgapT He oxBaTbiBaeT BCex Npo6em 6e30nacHOCTH, CBA3@HHbIX C €r0 NCMO/b30Ba-
HueM. MNpn NpoBeAeHNN NCMbITAHUI HE06X0AMMO cob0AaThL TPEGOBaHNS Ge3onacHOCTY Npy paboTe ¢ npumMe-
HAeMbIMW MaTepuanamu u ob6opypoBaHueMm. OTBETCTBEHHOCTb MO/b30BATE/IA HACTOSLWEro craHgaprta
COCTOMT B TOM. 4TOGbI ONpeAennTb COOTBETCTBYIOLLMIT ypOBEHb 6€30NacHOCTM U AeliCTBUI No NnpeAoTBpaLLe-
HUIO TpaBMaTn3mMa 1 CcoXpaHNTb COOTBETCTBYHOLLME OrpaHnvYeHna npu ncnoib3oBaHN AaHHOIoO MeToaa Ucnbl-
TaHus 10 NOSIyYEHUSI OKOHYATE IbHbIX Pe3y/1bTaToB.

2 TepMuUHbI 1 onpeaeneHns

B HacTosiLem cTaHfapTe UCNO/b30BaHbl TEPMUHBLI MO [1] n [2].
3 MeTog ucnolTaHng

3.1 MeToA ncnbiTaHUA Ha cABUT ANS hochaTHO-KaibLMEBbIX NN MeTanIMYecknX NokpbITUi

3.1.1 [JaHHblii METOA UCMbITAHWA 3aKN0YAETCS B TOM, YTO BO3AEACTBMIO HA CTOWKOCTb K YCUWIO cABUra
nogsepralT obpaseL, COOPKM, COCTOALLEN U3 feTanun C NOKpbITUEM U AeTanu 6e3 nokpbiTus. MpoBepsemblie
JeTtanu MoryT 6bITb COeUHEHbI BMeCTe TepMoMeXannyecknuM cnocobom (Hanpumep cnekaHnem Wi nankow)
UM NPV NOMOLLM NOSIMMEPHOTO Kes. Kneil MoxeT ObITb XUAKAM U NIEHOYHbIM, HO €10 MUHUMAa/IbHOE CONpo-
TUBMEHWE CABUTY [O/MKHO ObITh He MeHee 34.5 MMMa.

3.1.2 Ycunue casura npunaraeTcs napassienibHO NI0CKOCTU MOKPbITUA obpasua Ana UchbiTaHus, a
ucnbiTaTesibHas MallMHa go/mkHa 061afaTb CNOCOGHOCTLIO CO3aaBaTh CUIlY, MO3BOAIOLLYI0 ONpefensaTb Mak-
C/IMasibHYI0 NPOYHOCTb COEANHEHNS NOKPLITUSA C NOBEPXHOCTHIO OCHOBAHUSA UCMNbITYEMOro obpasta.

N3paHne opuymnansHoe
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3.2 MeTop ucnbiTaHUs Ha CABUT 47151 MeTaNIMYECKNX MOKPbITU A

MpugaHHOM MeTo/e UCNbITaHWsl BO34ENCTBUIOOAHOHANPABIEHHOTOYCUNACABUTA NOABEpraeTcs yyac-
TOK NOPVCTOrO NOKPLITUSI NOBEPXHOCTY OCHOBaHUSA UCMbITyemMoro o6pasua. B xoae ucnsiTaHus onpegensiercs
npepenibHoe ycunve caura (T. . 3HaueHue Cubl CABUTA MOKPBITHS), MPU KOTOPOM MPOUCXOAUT OTC/I0EHUe
MOKPLITUSI OT MOBEPXHOCTU OCHOBAHUS MW paspyLlleHue MOoKpbITUs. [11f CoeANHEHUs MOKPLITHS C MOBEPX-
HOCTbI0 OCHOBAHWS 06bIYHO UCMO/b3YIOT MOIMMEPHbIN KNei UMK KOCTHBbI LLeMEHT Y 0CHACTKY A/151 COeAMHEHNSI
06pasLoB, NpejHa3Ha4YeHHbIX 415 NPOBEPKY B UCMNbITATEIbHOW MalLUHE.

4 3HayeHue meToLa U ero Ucrnosb3oBaHue

4.1 MeToa UcnblTaHWA Ha CABUT PEKOMEHAYETCA NPUMEHSATb A1 OLEeHKN MPOYHOCTHN COeAUHEHM hoc-
haTHO-KanbUMEBbIX N MeTa//IMYeCKNX MOKPbITUA C MOBEPXHOCTbI0O OCHOBaHUS obpasua ANS UChbITaHus.
MeTog MoXeT gaTb MHPOPMaLM0 O NPOYHOCTM NOKPbLITUS UAN CUME CLUENIeHNs NOKPbITUS C OCHOBaHMEM MNoj
BO3JelCTBMEM O HOHANPaB/EHHOTO YCUNA CABUra.

4.2 MeToa ucnblTaHWA Ha CABUT MOXET ObITb TaKKe NPUMEHEH AJ/151 CPABHUTE/TbHOW OLLEHKN MPOYHOCTH
COefMHEHNS UV CUJbI CLLENIEHNS Pa3HO06pa3HbIX TUMOB MOKPbITUN C MOBEPXHOCTLI0 OCHOBaHUS o6pasua ans
ucnblTaHms. MiHndopmauus, noayyeHHas npy ncnosib30BaHumn 4aHHOro MeToAa, MOXeT 6bITb NO1Ie3HOW NPY KOH-
Tposie KayecTBa U3aesnnii 1 X NPOEeKTUPOBaHU.

4.3 MeTog UCnbITaHWA Ha CABUT HE NPUMEHSIIOT 419 NOMYYEHNSt XapaKTepHbIX 3HAYEHW Npu nposege-
HVN BbIYUC/IEHWIA, HANPMMEp A5 onpeAeneHns CnoCo6HOCTU NOKPLITUSA NPOTUBOCTOATL 3afaHHbIM BO3AEN-
CTBMAIM OKpYy>KatoLein cpeabl.

4.4 O6paboTka cobpaHHbIX flaHHbIX O MOATOTOBKE K MOKPbLITMIO NOBEPXHOCTU OCHOBaHUS o6pasua ans
UCMbITAHWSA, CTPYKTYpe MNOBEPXHOCTU, TEXHWYECKMX NPUEMax MOKPbITUS, TepMuyeckoil obpaboTke nocne
MOKPbLITUS U/IN HArpeBe MOXET OKa3aTb 3HaUYMTEeNIbHOE B/IMSHME Ha Pe3y/ibTaTbl UCMbITAHUS Ha cABUT. cnbITy-
eMblli 06paseL, Ao/HKEH NpeaCcTaBNATbL CO60i 06pasel, peasibHO CYLLECTBYIOLLENO NOKPbITUS.

5 Annapartypa

5.1 WcnbiTaTeNbHble MallnHbI

MaLlluHbIl, ncnonb3yeMble ANS UCNbITaHUS, AO/KHbI COOTBETCTBOBATL TpeboBaHusaM [3]. Harpy3ku ans
onpeaenieHns CUIbl CABUIa U CUbl PACTSXEHUS AO/MKHbI ObITb B Npegenax AnanasoHa Harpy3ok ucnbitarenb-
HOIN MalUVHbI, Kak onpegeneHo B [3].

5.2 YcTpolicTBa 4ns 3axuma

5.2.1 O6ob6uwatouiee noHaTne

[na nepegaun Harpysku oT UCnbITaTeIbHOW MaLlVHbI Ha UCNbITyeMble 06pasLbl MOTyT NCMNO/Ib30BaThCA
pasnunyHble TUMbI 3aXKMMHbIX Nprcnocobnexnii. lna obecneyeHns oceBoro ycununs casura ocb obpasua gos-
XXHa coBnagaTh CO CpeHe IMHNEeNR rofIoBHO YacTy NCNbITaTeNbHOW MallnHbI, 8 NOBEPXHOCTb NPOBEPSIEMOr0
NOKPbITUS AO/MKHA ObITb NapannenbHa HanpaseHNo 0CeBO Harpy3ku. /llo60e OTKNOHEHME OT 3Toro TpeboBa-
HUSA (T. e. Nob6as aKCLeHTPUYHAA Harpyska) NpMBeaeT K M3MEHEHMNIO Hanpas/IeHVs 0CeBOro YCUINs CABUra u He
[OJ/DKHO NMPUHMMATLCS BO BHUMaHWe Npu pacyeTe 06bIYHOTO ycunus casura (cuna/nnowans nonepeyHoro
ceyeHus).

5.2.2 MeTog cornacoBaHHOro B3anmogencTana ana pocdartHo-kanbLMeBbIX UK MeTananyec-
KUX MOKPbITUIA

5.2.2.1 TMpumep TUMNOBOIO 3aXWMHOIO MPUCNOCOBEHNA AR UCMbITaTesIbHOW CO0pKM NpuBeAeH Ha
pucyHke 1

5.2.2.2 Mpumep aganTepa AN KPENIEHUS 3aXMMHOIO MPUCMNOCOB/IeHNA K UCMbITaTe/IbHOW MallnHe
npuBeAeH Ha PUCYHKe 2.

5.2.2.3 TMpumep ucnbiTatesibHoN C60pKu 415 NPOBEAEHUS NCNbITAHWUSA Ha CABUT NPUBEAEH HA PUCYHKe 3.
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PucyHok 1— TunoBoe 3aXMMHOe npucnoco6neHune [— Bunka; 2— ocesas WnNoHka. 3 — o6pasew gepxate-
ANA ucnelTanusa Ha CABUT nAa; < — pesbb6oBoe coejuHeHne ansa o6pasya; 5— oTBep-

CTue ANnA KpenneHns agantepa kK ncnbiTaTeNbHOW MalluHe

PucyHok 2 — Apgantep Ans KpeniieHust 3aXXMMHOro
nprucnoco6aeHna K ucnbiTaTeNibHOW MalnHe

PucyHok 3 — McnbiTaTensHas c6opka Ans NPOBEAEHUS UCTIBITAHWUS HA CABUT
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5.2.3 MeToacaBura nokpbITMA (4159 MeTanIMyecknx nokpbITUii)

5.2.3.1 Tunosasa unu aHanornyHas eli ocHacTka ANns coeAvHeHus o6pasLoB NPW UCNbITAHUN NOKPbLITUS
Ha cABur (CM. PUCYHOK 4) flo/mKHA BblTb CKOHCTPYMPOBaHa Y U3roTOB/IEHA Ha CTaHKe C ,OCTaTOYHOW CTeneHbHo
TOYHOCTU C TEM. YTOGbI MUHUMUW3NPOBATbL NepemelleHne obpasLa B TeUeHne BPpEMEHN OTBEPXKAEHNA Kies.
HekoTopble NOKPbITUA, HANPYMEP NOPUCTbIE BO/TOKOHHO-MEeTan/IM4yeckme noKpbITUS, MOTyT 6bITb COEAUHEHbI
6e3 NCNo/Ib30BaHWA 3TO OCHACTKN.

5.2.3.2 [1ns ucnblTaHWA NOKPbITUSA Ha CABUM UCMNO/b3YIOT TUMOBOE 3aXNUMHOE (CM. PUCYHOK 5) nnn aHa-
normyHoe npucnoco6neHne, M3roTOBEHHOE U3 3akasieHHOW cTanu, TBepAocTbio Mo PokBenny He meHee
60 HRCj. Ana Toro 4To6bl MUHUMMU3MPOBATL BO3MOXHbIN 3¢hdhekT oT AedhopMaLmm yCTpoincTea nog Harpyskoi,
ONS CKpeneHns KOMMOHEHTOB A0MyCcKaeTcA MCMOMb30BaTb MOAOTHAHHLIE U MeXaHUMYeckn obpaboTaHHbIe
cTasbHble 60NTbl. MOBEPXHOCTM pasgena Mexay 06pasLomM N OCHACTKON f0/MKHbI GbITb raaKuMu.

1— BWHT C HakaTaHHOW roNoBKO: 2 — kneii: 3 — NokKpbITUE J—oceBas WNOHKa; 2— pa3fgennTenbHas Npoknagka;
3— coefMHeHHbIl o6pasel: 4 — BuaKa

PucyHok 4 — OcHacTka 4719 coeiuHeHns o6pasL0B npy Uchbl-
TaHUu Ha CABUT PncyHok 5 — OcHacTka 4Nnsa Harpysku o6pasyos

npu ucnblTaHNKU Ha cABUT

6 ApAresuBHble CBSI3ylolLLMe MaTepuarbl

6.1 B cnydyae ncnonb30BaHus NOJMIMEPHOTrO aAre3vBHOIO CBA3YIOLLEro matepuasia B BUAE NAEHKN Unm
BSI3KOrO afresmBa C HanosIHUTesIeEM B BUAE MacTbl, OH AO/HKEH ObITb NAEHTU(MLMPOBAH N COOTBETCTBOBATL
cnepyowmnm TpeboBaHUAM.

6.1.1 Ceszywolunii MaTepuan fo/mxeH ob6ecneunBaTb NPUCOEANHEHNE NOKPbITUSA KYaCTAM UCMbITYEMOTO
ob6pasua co 3HaYeHeM npejesia NPOYHOCTH, BbiAEPXUBAKLLMM YCune casura, no kpaliHei mepe. 34.5 MlMa
unu 6onbliee, YeM 3HAYEHUE MUHVMMAasIbHON TpebyeMmoii afre3vn Uam cubl KOre3uv NokpbITUS, WK € o6bIM
60/bLINM 3HAYEHNEM.

6.1.2 B cnydyae, ecnu noBepxHOCTb OCHOBAHUS Ha KOTOPOE HAHOCUTCH NOKPbITUE, U caMo MOKpbITUe
SABMSIOTCSA NOPUCTLIMU, CBA3YOLLNIA MaTepuan fo/IKeH 6bITb 4OCTATOYHO BA3KMM U rapaHTUPOBATb, YTO OH He

4
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NPOHMKHET Yepe3 NOoKPbITUE K OCHOBaHWIO. DMNOKCUAHbBIV NNEHOYHbIN kneit BK-36’ 1TonwmHoi 0.25 mm cooTse-
TCTBYeT TpeboBaHMAM /19 NPOBEAEHNS 3TOIO UCTIbITAHUS.

6.1.3 Ecnv ncnonb3oBaH ke, oTnyHbIN 0T BK-36. nnnycnoBue npumeHeHuns knes BK-36 HeusBecTHO,
TO OH JO/MKEH GbITb NPOBEPEH C TeM, YTO6bl YCTAHOBUTL €ro aKBUBANEHTHOCTb kneto BK-36 ¢ AeicTBytowmm
CPOKOM XpaHeHus. YTobbl yCTaHOBUTL paboumne xapakTepucTukn afresnsa, UcnbliTaHne JO/MKHO ObiTb NpoBe-
AeHo 6e3 Hannuusa hoctaTHO-KabLMEBOro NOKPbLITUS.

7 O6pasey 418 ncnbiTaHUs

7.1 O6ob6uwatouee NoHATHE

7.1.1 [nsa obecnevyeHns pe3ynbTaTtoB WUCMbITAHU BaXHO COGMOAEHWE Tl aTeNbHOCTN Npu coopke K
nofrotoske o6pasLoB A1 UCMbITAHWSA, MEXaHUYecKoli 06paboTke, a Takke NoAroToBKe K NCMbITAHWIO MHOTO-
KOMMOHEHTHbIX 06pa3LoB. KOMNOHEHTLI 06pasLa A5 UCTbITaHWUA AO/KHBI ObITb COPUEHTUPOBAHbLI TaK, YTOObI
npou3BoAVMOoe BO3AeliCTBME ObI/IO NCKNIOUYNTENBHO OCEBLIM U Hanpas/ieHHbIM napasnieflbHo NOBEPXHOCTH
MOKPbITUSA.

7.1.2 TMpumMep c60pKM A8 UCNBbITAHUA HA CABWUM METOAOM BblpaBHEHHOrO COeAWHEHUS MOBEPXHOCTH
o6pasLa ans ncnbiTaHna NprBeAeH Ha pucyHke 6. MonHbIi 06beANHEHHbIN B UCMbITaTeNbHY0 C60pKYy 06pasel,
[O/MKEH COCTOATb M3 ABYX TBEPAbIX YaCTel: NepBOi — € MOKPbITUEM Ha NOBEPXHOCTU 1 BTOPOW — 6e3 NoKpbI-
TnA. HenokpbITOV MOBEPXHOCTM MOXET 6bITh MpUAaHa LepoxoBaToCTb A1 60/1ee NPOYHOro CoeUHEHUS C Heil
agresumsa.

— nokpbiTue (TMApPOKCUNANnNaruT); 2 — kneii: 3 — oceBas WNOHKA; 4 — OTBEPCTUS ANSA KpenneHns c60PKN B UCMbITATENIbHO| MalnHe.
5 — mMeTannuuyeckne ctakaHbl ANA KpenneHnsa o6pasyos

PucyHok 6 — UcnbiTaTenbHas c6opka 4NA UCNbITAHUSA HA CABUT

7121 Mnowaab NonepeyvyHoro cevyeHns OCHOBaHMA ob6pasua A/15 UCMbITaHWs, Ha KOTOPOe HaHeceHo
NOKpbITUE, flO/IKHA ObITb 284 MM2. B oTyeTe 06 UCMbITAHNAX A0/MKHbI ObITb NPUBEAEHLI CBEAEHUA 06 NCMO/b30-
BaHNM 06pasLoB /19 UCMbITaHW C UHOI NNOLWAaAbi0 NONEePeYHOro CeveHns, KoTopas He o/MKHa 3HaUNTelbHO
oTNMYaTbhCA OT Nowaam 284 MM2, a Takxke 0 pasmepax obpasua AN ucnbiTaHus.

7.1.3 O6pasLbl NOKPbITUA A5 UCMbITAHUS Ha CABUT [O/MKHbI COCTOSATb U3 NAACTUH OCHOBAHWA Takoro
TMNa, KaKk NoKa3aHo Ha PUCYHKe 7. Nu NaacTUH aHasorMyHoro Tuna. Pasmepbl 06pasLoB A1 UCTbITAHUS, OTNK-
yarowmecs oT pasmepoBs, NPUBEAEHHbIX HA PUCYHKE 7. A0/KHbI ObITb NPMBEAEHbI B OTYETE 06 UCMbITAHNAX.

AHanorom poccuinckoro anokKCUAHoOro nneHo4vyHoro xnest BK-36 ¢ Temnepartypoii otBepxaeruus (175 : 5)"C ntem-
nepartypoii akcnayatauum oT MuHyc 130 'C go natoc 160 C siBNsieTcA aNOKCUAHBINA NAEHOYUYHbIN Kneli aMepukaHCKoro npo-
nssoactea FM 1000 c TemnepaTtypoii oTBepxaeHusa nawc 176 C. Kneit FM 1000 npoussoautca komnaHueii Cytec<CUJA).
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1— nokpbiTue

PucyHok 7— O6pasel NOKPbITUA AR UCNbITAHUA HA CABUT (TONBKO A4NA MeTannnyecknx nokpbliTURA)

7.1.3.1 VicnbiTyemblii 06pasel, omKeH ObITb PACNONOXKEH B OCHACTKE Tak. YTOObl OCb Harpy3ku Ha o6pa-
3eL, coBnana c NJ0CKOCTbIO K/1eeBOro CoeAnHeHNs. 3TO MOXeT ObiTb JOCTUIHYTO PErY/IMPOBKOWA MOMOXEHUS
ncnblTyemoro obpasua BHyTPM OCHACTKM NPU NOMOLLN pasfennTesibHbIX MPoKnafok.

7.2 TMoproToBka obpasua NoKpbITUA ANA UCNbITAHUSA

7.2.1 TlokpbITMA Ha o6paseLl, oNyCcKaeTCsa HAHOCUTL NI0ObIM M3 TeXHUYECKUX npuemos. Bce o6pasuibl
NOKPbITUIA ANA NCNbITAHUSA AO/KHbI ObITb MOATOTOB/EHLI HA NPOM3BOACTBEHHbIX YHacTkax Ha TOM e 060pyo-
BaHUW. KOTOPOE UCMOSb3yeTCA AN U3rOTOBMIEHUSA pPeasbHO CYLLEeCTBYOLWMX UMMIaHTaToB. MoKpbITUE AO/HKHO
COCTOATb M3 C/10, NOKPbIBAKOLWEro NoBEPXHOCTb UCMNbITYyeMoro obpasua, NpUKPensIEHHOro K OCHOBaHUIO C
NCMNOJIb30BaHNEM MEXaHNYEeCKNX NN XUMUYECKMX CNOCOBO0B.

7.2.2 Hao6pasuax 418 UCnblTaHUs AO/KHbI ObITb BbINOSIHEHLI TEPMUYECKME BUbI 06paboTkKn, 0ObIYHO
npuMeHsiemble Npy NPON3BOACTBE UMMNAHTATOB.

7.2.3 ECnv NpyMEeHSI0T TeXHNYeCcKne npueMbl NacCMBUPOBAHUS U CTEPUIN3aLMK, TO OHU JOMDKHBI BbITb
COBMECTUMbI C TEXHUYECKUMU Npuemamm, UCNnosib3yeMbiMy Npy NPON3BOLACTBE MMMN/IAHTATOB.

7.2.3.1 Ecnu npouecchbl NacCMBUPOBAHUA Y CTEPUIU3ALUN HE OKa3biBAKOT BANSHUSA HA CONPOTUB/IEHMNE
CABUTY, TO MPU UCTILITAHUAX UX MOXHO UCK/THOUNTb.

7.2.4 BwusyanbHblii ocMOTp 06pasLoB nepes UcnbiTaHMeM NpoBoasaT Ha 100 % o6pasyos. Mpu oTcyT-
CTBUW NOKPbLITUA B MeCTax, NOABEPrHyTbIX GOMbLIOA Harpy3ke, a Takke Npu NOSIBEHUVM HEPaBHOMEPHOCTW
NoKpbITUS 06paseL, 6pakyioT.

7.2.4.1 Tpu “3mMepeHUn TOMLWMHBLI MOKPLITUA U3MEPSI0T pasmepbl MI0CKON MOBEPXHOCTW NOKPbLITUA
06pasLoB A5 NCNbITAHNA Ha CABUT C TOYHOCTLIO NPU6M3NTENBHO 0.8 MM. TOMLWKUHY CNOSA NOKPbITUS 06pa3L 0B
ANS NCMbITAHUA HA CABUM M3MEPSIIOT B LIEHTPE M B YeTbIpeX yriax NokpbITO NOBepXHOCTU. ToMWmMHa cnos
MOKPbLITUA AOHKHA 6bITEO.O3 MM. TOJILWMHA CNOA NOKPLITUA MO KPasM He [lo/HXKHa OTINYaTbCA OT TOJLMHbI CNOS
NOKPbITUS B LieHTpe 6osiee yem Ha * 15 %.

8 Tpoueaypbl NOATOTOBKU U NPOBEAEHUA UCMbITAHWUIA

8.1 TlogrotaBNuBaloT He MeHee NMATU 06pas3LoB A8 UCNbITAHUA U HAHOCAT NOKPbITUE HA NOBEPXHOCTb
Kaxxoro obpasua Tem xe cnocobom, 4To 1 Npu NPon3BoACTBE UMM/IAHTATOB.

8.2 Mpouepypa cknenBaHuna kneem BK-36

PesynbTatbl UCNbITAHU B 3HAYMTENBHON CTENEHN 3aBUCAT OT MCNONb3YEMOro afresnsa 1 cnocoba ero
oTBepxaeHua. OQHUM U3 npegnaraemMblX afresmBos, 06bIYHO UCMOSb3yeMbIX C hoctaTHO-Ka/lbLUEBLIMU
NOKPLITUAMU, SBNSETCA NNEHOYHbIN knei BK-36. umetowmnin Tonwmny crnos 0.25 mm. 3T0T kneli o6pasyet
HafleXHoe coeInHeHne Npu BbINOSIHEHUN CriefytoLLeil nocnefosaTelbHOCTU AeNCTBUN.

8.2.1 PaBHOMEpPHbLIM C/IOEM HAHOCAT aAre3ns Ha MOBEPXHOCTb MOKPLITUA.

8.2.2 lpwvknafpiBaloT NOCTOAHHOE YCUAME, UCMOMb3Ys OTKaIMGPOBaHHYIO 3aKaneHHY NpyXuHy, Ans
nonyyexuus gasnenusa 0.138 MlMa mexay NOKpbITUEM Y NPOTUBOJIEXALLMM YNOpoM B cOopke ANA npukneu-
BaHUsA.

8.2.21 YaepxuBatT NOKPbITUE NOA AaBNEHMEM OTKaNMOGPOBaHHOW 3aKasneHHOW NPYXUHbI B TeYeHne
BpeMeHV OTBEPXAEeHNA aAresmnsa.

8.2.3 lNomewaloT c60pKy 415 NPUK/IEMBAHUA B TEPMOCTAT 1 BblAEPXMBAIOT ee npu TemnepaType 175 “C
B TeyeHne 2—3 u.
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8.2.3.1 TouHoe BpeMms, HeobxoAMMOoe AN\ OTBEPXAEHNS afresnsa, onpegenseT ucnoitaTesnb, NOCKO/b-
Ky TemnepaTypa TepmocTata MOXeT BapbMpoBaTbCs B 3aBMCMMOCTU OT 3HAYEHUSA NPUIOXKEHHOTO yCununa n
TMna TepmocTarta. PekoMmeHayeTcs, 4TO6Obl NepBOHAYaNbHO NEpPUOA OTBEPXAEHUSA aaresvsa 6bi1 onpegesneH
6e3 NoKpbITUSA.

8.2.4 YpansoT c60pKy C 3aTBEPAEBLLMM K/IeeM n3TepMocTarta naarTeli BO3MOXHOCTb 0X/1aUTbCS Npu
KOMHaTHOIi TemnepaType.

8.2.5 YpansioT U3NWLWLKWA KNes, BbICTynawuime 3a npegesbl NOKPbITOA UM NOBEPXHOCTU, HE Hapyluias
LLeNIoCTHOCTM 06pasua.

8.3 [lpouepypa cknensaHuna kneem BK-37'>

8.3.1 Y6exaatTcs, YTO NOBEPXHOCTb, HA KOTOPYIO ByAeT HaHeCEHO NOKPbITUE, OUnLLeHa, 06e3xumpeHa n
cB060Ha OT 1I0ObIX MOCTOPOHHMX YaCTULL.

8.3.2 PaBHOMEPHO HAHOCHAT TOHKWUIA COl aAresnBa Ha NOKPbITUE NOBEPXHOCTM 06pasL,0oB A1a UCNbITa-
HUSA. B kayecTBe BCnomMoraTesibHOro NpucnocobaeHns Ans HaHeceHus aaresnsa 4onyckaeTcs NCnosb3oBatb
wnaTenb.

8.3.3 BblgaBnuBaloT U36bITKM afresmsa U3 cO0PKM, HaXUMas pPykoli Ha NOKPbITUE NOBEPXHOCTU 06pas-
LLOB A/191 MCNbITaHWIA, NOKa NOKPbITUE HE COEAVMHUTCS C OCHOBaHUEM BNPUTbIK.

8.3.4 TMoAroTOBNEHHLIN TakMM 06pa3om obpasel, NOMELLAT B OCHACTKY /19 Harpy3ku o6pasLos npu
MCNbITAHUW Ha CABUT, Kak MOKa3aHo Ha pucyHke 5. Bo Bpems oTBepxaeHus aaresnsa cnegyeT yoeamntbes, YTo
ocHacTka obecneuymBaeT Heob6XoAMMOE COMPUKOCHOBEHWE MOBEPXHOCTEW B MeCTe COeAVHEHWS W JIMHWA
CONPUKOCHOBEHWSA NOBEPXHOCTEN COBNAAAET C OCbH OCHACTKY.

8.4 HenocpefcTBEHHOE TEpMOMeEXaHW4YecKoe U3roToBsieHne

O6pasubl MeETAIIMYECKOTO MOKPLITUA AONYCKAeTCs MPOBEPATb Ha 11060V POBHOI MOBEPXHOCTM UM HA
NOBEPXHOCTAX B BUAE MOPLLUH UM «FONeHNLLa». MOKPbITUSA, NOyYEHHbIE METOLOM CNekaHus uin andgysu-
OHHOTO coeAnHeHUs POPMbl OCHACTOKAJ/1A UCTbITAHWSA (CM. PUCYHKN 4— 7). MOTYT 6bITb U3rOTOB/IEHBI B TEYEHME
O/HOTO TEXHO/IOrMYECKOTO NpoLiecca Cc HaHeceHNeM NoKpbITUA 6e3 Cnonb30BaHua aaresmsa. Npoueccnogro-
TOBKM 06pasuoB A4/ UCMbITAHUS AO/HKEH OblTb NHAMBUAYANbHBIM /15 KaXA0/A CMCTEMbI NOKPLITUS obpasua
ANns ucnbiTaHus. Heobxogmmo ybeanTbCs B TOM. YTO MUKPOCTPYKTYpa 1 MOpPhO10rns NOKpbITUS UCMbITYEMOro
o6pasua ABASTCSA TUNUYHLIMUY 151 06pa3L,0B rOTOBOW NPOAYKLMMW NPU MPOU3BOACTBE UMMNIAHTATOB (CM. 8.2).

8.5 WcnbiTaHne BIPOBHEHHOTO COeAUHEHUS

8.5.1 Co60opkKy obpasua AN UcnbiTaHNst BBIPOBHEHHOIO COEAMHEHMS NOMELLAKT B 3aXMMax TakK. YToObl
npogonbHas ocb obpasua 6blna nepneHanKynspHa K HanpasaeHUo NMPUIOXKEHHOIO YCUIna caBura, Hanpas-
NIEHHOTO BA,0/b CPeAHEeN TIMHUN 3aXKMMHOI0 NPUCNOCO6AEeHNS.

8.5.2 lMpuknagbiBaloT ycunve casura K Kaxaomy ucnbiryeMomy o6pasLy npyu NOCTOAHHOM 3HavyeHuun
KoahhuumneHTa nonepeyHoro nepemMelleHus 2.5 mm/MuH. MpogomxkaroT NcnbiTaHne 40 TeX Nop. Noka He byaeTt
[OCTUTHYTO NOSIHOE pa3jeneHne KOMMNOHEHTOB CO0PKU. 3annCbiBAKOT 3HAYEHNE MAaKCMMabHOIo NPUI0XEHHO-
ro ycunus cgsura.

8.6 WcnblTaHne NOKPbLITUA HA CABUT

8.6.1 lMocne oTBepXAeHUs aaresvBa UCMbITYEMbIA 06pasel, NoMeLalT B UCNbITaTeNbHY0 COOPKY,
npeacTaB/IEHHYIO HA PUCYHKe 6.

8.6.2 HarpyxatoT 06pasubl Npy NOCTOSSHHOM 3HA4YeHWW KoaduLmeHTa NoNepeyHoro nepemeLleHns
2.5 MM/MuH. MNpoaonxaroT UcnbiTaHme A,0 TeX Nop. NoKa He 6yAeT 4OCTUTHYTO NOHOe pasfeneHne KOMNOHEH-
TOB COOPKU. 3annCbiBalOT 3HAYEHNE MaKCUMasIbHOTO MPU/IOXEHHOT0 YyCUIns casura.

8.7 MVcnbiTyemble 06pasLbl, B KOTOPbLIX afre3vnB NPOHNKK OCHOBAHWIO, BpakytoT v pe3ynbTaTbl X UCNbITa-
HWSA B UCC/Ie0BAHNA 1 OTHYET 06 NCMbITAHUUN HE BK/IHOYAIOT.

9 BbluncneHue Bo3aelicTBus

9.1 BbIYMCISAIOT C TOUHOCTHI0 /16 MM2N0Waab OCHOBaHUs 06pasLa, Ha KOTopblii HAHECEHO NOKPbITHE.
3anucbiBaloT NMKOBOE (paspyLualoliee) 3HaueHe Harpy3km 1 paccunTbLIBAIOT 3HAYEHMe paspyLLatowero Bos-
[elicTBUSI Ha rpaHUYHYI0 061acTb afre3nsa, UCNOb3ysl ypaBHEHME:

MakcrManbHoe 3HaYeHue Harpyskm

MPOYHOCTL aAre3nn Uan Koresum =
Mnowans NnonepeyHoro ceveHus

'’ AHanorom poccuiickoro anokcmaHoro knest 8K-37 ¢ Temnepatypoii oTBepxaeHunsa (125 a 5) C u Temnepatypoi
akcnayartaymnm oT mMuHyc 60 'C  go nnwc 200 C  sBnsieTcs aMepuKaHCKM nactoob6pasHblii anoKcuaHblii kneii 3M
Scolch-WekJ 2214-NMF c TemnepaTypoii oTBepxaeHus nawoc 121 C .
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10 OT4yeT 06 McnbiTaHUAX

10.1 OTueT 06 MCNbITAHUAX AO/IKEH COAEepPXaTb CNeayoLLyo MHopMaLuio:

10.1.1 CsegeHua 0 MaTepuanax ucnbiTyeMbix 06pasLoB, BK/IOYasa CBA3YOL WA MaTepua.

10.1.2 CsepgeHua 0 meTogax, MCNOMNb30BaHHbIX A9 HAHECEeHWNS MOKPbITUSA, TepMUYeckoii 0b6paboTku
obpasua, unv apyrue 4ocTynHble AaHHble. BKAOYAa faTy, YACI0 LMKNO0B, BpeMs 1 TemnepaTypy UCMbITaHWUA.

10.1.3 CsejeHua 0 pasmepe VX MOKPbITUA, BKIOYasA nowajb nonepeyHoro cevyeHns UCnbITyemMoro
o6pasua TOLWMHY NOKPbITUSA.

10.1.4 Ywncno ucnbiTaHHbIX 06pasLLoB.

10.1.5 3HaueHus paspyLlatoLlein Harpy3ku (MakcManbHOe, MUHVMasIbHOE U CpefHee).

10.1.6 Pexum paspyLlueHus (KOre3noHHbI Nin aAre3noHHbIn) kaxkaoro obpasua Ana cnbiTaHus.

11 TOYHOCTb M NOTPELHOCTb U3MEPEHNUA

11.1 TouHOCTb

TOYHOCTb METOAA OCHOBaHa Ha Mex/1abopaTopHOM CpaBHEHUN pe3yibTaToB UCMbITaHWA B LWecTn nabo-
patopusx. McnbiTaHHble 06pasLbl 6b1/IM CKOHCTPYMPOBaHbI A1 MPOBEPKM NOKPLITUSA HA CABUT U UMENN nnas-
MEHHO-HarMbIJIEHHOE NOKPbITUE U3 TuTaHa — 6 antoMuHUA — 4 BaHaaus (Ti6AI4V), HaHeCceHHoe Ha OCHOBaHue
u3 TutaHa — 6 anoMuHna — 4 BaHagusa (Ti6Al4V). CoBokynHOe cpefHee 3HauyeHue npegesa NPoYHOCTU npu
casure coctasusio 29,6 MIMa An1a Bcex 06pasLoB, NPOBEPEHHBIX BCEMU LLECTbLIO 1abopaTopusamu.

11.1.1 MNoBTOpPAEMOCTb

[MoBTOPAEMOCTb pe3y/ibTaToB, MOYYEHHbIX O4HUM U TEM XE UCNbITAaTeNIEM Ha UAEHTUYHBIX MaTepuanax
ANs ucnbiTaHnA (MOBTOPAEMOCTb 3HAaYEHUSA CpeiHEKBAAPATUYECKOrO OTKIOHEHUSA Sf) flo/mKHa 6bITk 4,81 MIMa.
MpepnonaraeTcs, 4to No6ble Ba pe3ybTaTa MoryT oTimyaTbes 6onee yem Ha 13.5 MIMa T0/1bKO BOAHOM Crly-
yas u3 20.

11.1.2 Bocnpon3BoAMMOCTb

[ns He3aBUCUMbIX pe3y/ibTaToB, MOSTYYEHHbIX Pa3IMYHbIMU UCMbITATENAMU, paboTarowMy B pasnny-
HbIX 1TabopaTopmsaX C HOMUHANBHO MAEHTUYHBIMU MaTepuanamm 4151 UCMblTaHWsA, BOCNPOU3BOAMMOCTb 3Have-
HUSA cpefHeKBaApaTM4eckoro OTKOHeHNs SR gomxHa 6biTe 5.03 MMa. MpeanonaraeTcs, 4to Nobble ABa
pesynbTara MoryT oT/iM4aTbCA Ha 3HavyeHue, npesbiwatwwee 14,1 MlMa. ToNbLKO B 04HOM cniyyae u3 20.

11.1.3 TorpewHoOCTb N3MEpPEHUSA

TakKak usmMepeHune ycunus ciBura noKpbITA C UCNOJIb30BaHMeM MeToa ABNSAETCA OJHOPAa30BbIM U NPU-
BOAMT K paspyLLUEeHNo NOAroTOBAEHHbIX A1 UCNbITaHWA 06pa3LoB, TO HEBO3MOXHO NOYYUTb MOBTOPHO HUKA-
KMX 3HA4YeHN HeO6XOANMBIX BE/TMYNH HA OLHOM 1 TOM Xe UCNbITyeMoM obpasLie.
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