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MNMpeaucnosune

1 NOAIOTOBIIEH ®$epepanbHbiM rocyaapcTBEHHbIM YHUTaAPHLIM MpeanpusatTuem «Bcepoccuiickuin
Hay4HO-MCCNeqoBaTENbCKMA UHCTUTYT aBUALMOHHbLIX MaTepuanoBy COBMECTHO ¢ OTKPbITbIM aKLMOHEPHbIM
obuwectBom «HIMO «Cteknonnactuk» u O6beanHeHMeM opuandecknx nuy «Cow3 NpousBoaAUTENENR KOMMO-
3MTOB» Ha OCHOBE ayTEHTUYHOrO NEPEBOAA HA PYCCKUW SA3bIK YKA3aHHOTO B NYHKTE 4 cTaHZapTa, KOTOpblIi
BbINOnHeH TK 497

2 BHECEH TexHuueckum komuteTom no craHgaptusaumm TK 497 «KomMnosuTel, KOHCTPYKUUK U U3ae-
MU U3 HUX»

3 YTBEPXXJEH 1 BBEJEH B IEVCTBMWE Mpukasom deaepanbHOro areHTcTsa no TEXHUYECKOMY pe-
ryniMpoBaHMIO 1 METpPonorun ot 27 Hoabpsa 2015 r. Ne 2067-cT

4 Hacroswmin ctangapt aBnseTca MoauuuMpoBaHHbIM N0 OTHOWEHUIO K ctangapty ACTM 0790—10
«CTaHaapTHbIA METOA WUCMbITAHUA CBOWCTB MPU M3rMbOe HEeapMUPOBAHHbLIX U apMUPOBAHHbLIX MMNACTUKOB U
ANEKTPOU3ONALMOHHLIX MaTtepuanosy (ASTM D790—10 «Standard test methods for flexural properties of
unreinforced and reinforced plastics and electrical insulating materials») nytem BHeCeHUa n3MeHeHus coaep-
YKaHMS OTAENbHbIX CTPYKTYPHBLIX 3TEMEHTOB, KOTOPLIE BblAENEHbl BEPTUKANBHOW IMHUEN, PACMONOXEHHON Ha
NonsiX HaMpPOTUB COOTBETCTBYIOLLErO TEKCTA, AONOMHEHUIA U UCKITIOYEHUS OTAENbHLIX pa3genos (nogpasge-
NnoB, NYHKTOB). [pK 3TOM AONOMHMTENbHLIE CMOBA, (Ppasbl, CCbINKKU, BKIKOYEHHbIE B TEKCT HACTOSALLETO CTaH-
Aaprta ans ydyera notpebHOCTeln HaUMoHanNbHO 3KOHOMUKU Poccunckon ®eaepauun, BbiAeNeHbl KypCUBOM.

OpurnHanbHbI TEKCT HEBKMIOYEHHbLIX CTPYKTYPHbIX anemeHToB ctadHaapta ACTM npuseaeH B A4onos-
HUTENbHOM NpunoxeHun JA. CooTBeTCTBYIOWAA MHOpMaUMa npuBeaeHa Bo BBeaeHUN. OTaenbHble CTPYK-
TYPHbIE 3NIEMEHTBI U3MEHEHBI B LENAX COBMIOAEHNS HOPM PYCCKOIO S13blka U CTUNA WU3MOXKEHWSA, a TaKkKe B
cooTBeTcTBUM C TpeboBaHuamu MOCT P 1.5.

CpaBHeHWe CTPYKTYpPbl HACTOALWErO CTaHgapTa Co CTPYKTYpPOW ykasaHHoro ctraHgapta ACTM npuseae-
HO B JOMOMHUTENBHOM NpunoxeHuu Ob.

MHdhopmauns o pasgenax (nogpasgenax, NyHKTax), He BOLIEALLMX B HACTOALWMIA CTaHA4apT, U NpUYKHA
WX UCKJTIOYEHMS, MPUBEAEHBI B AONOMHUTENBHOM NpunoxeHun Ob.

B HacToswem ctaHgapTe BHECEHbI U3BMEHEHMS B 0003HAYEHUS onpedensemblx nokasaTenen, Hanpae-
NEHHbIE Ha YYET NPUHATON TEXHNYECKON TepMUHONOrUK Poccuinckon deaepaumn. MHpopmMaumna 0 BHECEHHbIX
M3MEHEHUAX NpuBeaeHa B AONOSTHUTENbHOM npunoxeHun LB,

MNonoxeHuna npumeHeHHoro craHgapta ACTM, KOTOpble NPUHATLI B HACTOSALWEM CTaHgapTe ¢ Mmogudu-
Kaunen ux cogep>kaHus, npueedeHsl B A0NOSHUTENLHOM NpunoxeHun Al

B HacTodAwem cTaHgapTe ucknioveHsl cebifikn Ha ASTM: D4000, D4101, D5947, D6272, E691 n ISO 178.

Ccbinkm Ha ASTM: D618, D883, E4 3ameHeHbl COOTBETCTBYIOLMMM CCbINKaMWU Ha MEXIOCYAapPCTBEHHLIE
W HaUUOHarnbHbIE CTAHAAPThI, MHOPMALMA O COOTBETCTBMU CCbINIOYHbLIX CTaHAAPTOB NPUMBEAEHA B pasgene 2
HacTosALWero craHgapra.

HaunmeHoBaHMe HacTOALWlEro craHaaptTa U3MEHEHO OTHOCUTENLHO HauMeHoBaHus ctaHgapta ACTM B
uensax codbniogeHua npuHaton B Poccuinckon deagepaumumn TEpMUHONOTUN.

MNepeBOA C aHrMMIACKOro A3blka (en).

CteneHb coOTBETCTBMA — MoaudmyuposaHHaa (MOD)

5 BBEJEH BINEPBbIE
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lMpasuna npumeHeHus Hacmoswieeo cmaHOGapma ycmaHoeneHsl ¢ TOCT P 1.0—2012 (pasden 8).
UHpopmayua 06 uaMeHeHUsX K HacmoswemMy cmaHdapmy rnybrnukyemcs 6 exe200HoM (1o cOCMOSHUK Ha
1 aHeaps mekyujeeo eo00a) UHOPMaUUOHHOM yKa3zamerne «HayuoHarnbHble cmaHdapmbiy, a oghuuuarnsHbIl
meKkem U3MeHeHUl U rornpasoK — 8 EXEeMECAYHOM  UHOPMaUUOHHOM yka3damene «HauyuoHanbHbie
cmaHdapmbl». B criydae nepecmompa (3ameHbi) unu ommeHsl Hacmosweeo cmaHdapma coomeemcemeyouiee
ysedomneHue 6ydem onybrukosaHo 8 bnuxaliuem sbirycke UHpopMayUOHHO20 yKka3amernsa «HayuoHarnbHbie
cmaHdapmbl». Coomeemcmeyrowas UHopmMmauyus, yeedoMIieHUE U MeKcmbl pasMewjaromecss makxe 6
UHGhOpMayUOHHOI cucmeme obuiez0 nosib3osaHus — Ha oguyuansHomM calime dedeparnbHoO20 azeHmMemea
10 MEXHUYECKOMY pezaynuposaHuro U Mmemponoauu 6 cemu lHmepHem (www.gost.ru)

© CraHgaptuHdopm, 2016

Hacrosilmit ctaHaapt He MOXET 6bITb MOMHOCTLIO UNKM YaCTUYHO BOCTIPOWU3BEAEH, TUPAXXUPOBAH U pac-
NPOCTPaHeH B kKayecTBe opuLmManbLHOro usganusi 6e3 paspelueHua degepansHOro areHTCTBa No TEXHUYECKO-
MYy PerynupoBaHUIO U METPONOrUK
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CopepxaHue

O6nacTtb NpUMEHEHUsI
HopMaTuBHbIe CCbINKK
TepMuHbI M onpeaeneHns
CyLlHOCTb MeToaa
O6opyaosaHue Ans UCMNbITAHUA
lNoaroToBKa K NPOBEAEHUIO UCMLITAHWIA
lNpoBeaeHne ucnbiTaHUM
O6paboTka pesynsraTos
MNpoTOoKON UCNbITAHWUI

© 00N O b WODN -

Mpunoxexnune DA (cnpasovyHoe) OpUrMHasbHbIN TEKCT HEBKIMIOUYEHHbIX CTPYKTYPHbIX 3N€MEHTOB

Mpunoxexnune Ob (cnpaBovHoe) CpaBHEHUE CTPYKTYPbl HACTOSALLEro cTaHaapTa Co CTPYKTYPOU
npUMeEHeHHOro cTaHdapTa ACTM . ... e

Mpunoxexnue OB (cnpaso4vHoe) MNepeveHb MogndUKaLUMIA HACTOALLEro cTaHaapTa no CpaBHEHULO
CO CTaHAAPTOM ACTM L . .

Mpunoxenue O (cnpasoyHoe) MNonoxeHns npuMmeHeHHoro ctangapta ACTM, KOTopble NPUHATEI
B HacToAWeM cTaHgapTe ¢ MoandUKaumMen nx CoaepaHus
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HAUMOHANBbBHBLIN CTAHOAPT POCCUMNCKOMN SGEAEPALUUMU

KOMNO3UTbl NONMMEPHbIE

MeToa ucnbiTaHMA HA U3rMG NNOCKUX O6pa3LoB

Polymer composites. Test method for flexural flat samples

Hara BBegeHua — 2017—01—01

1 ObnacTtb NpUMeHeHus

1.1 Hacroswuii cTaHgapT pacnpocTpaHsaeTcs Ha HeapMUpPOBaHHbLIE U aPMUPOBAaHHbIE MaTepuansl, B
TOM YKUCME Ha CNOMUCTbIE MNONMMEPHbIE KOMNO3UTHbIE maTtepuans! (MKM), apMupoBaHHbIE HEMPEPLIBHLIMM
BOJTOKHaMM.

1.2 CTaHaapT ycTaHaBMMBAET METOA UCMbITAHUA MATEPUANOB HA TPEXTOHEYHbIW U3MnO0.

2 HopmatuBHbIe CCbINIKM

B HacTosilLeM cTaHgapTe MCnonb30BaHbl HOPMATUBHLIE CCbISIKM HA CReayLme CTaHaapThbl:

MOCT 166-89 (MCO 3599-76) LUTaHreHuMpkynu. TexHuyeckme ycrnoBus

FOCT 427—75 IMHEWKN namepuTenbHble MeTannumyeckme. TexHu4eckue ycnopusa

FOCT 2789—73 LUepoxoBaToCTb NOBEPXHOCTU. [TapaMeTpbl M XapakTEePUCTUKN

FOCT 6507—90 MukpomeTtpbl. TEXHUYECKNE YCITOBUSA

FOCT 12423—2013 (1SO 291:2008) NMnacTtmaccbl. YCNOBUA KOHAWLMOHMPOBAHMSA U UCNbITAHMA 00-
pasuoB (npob) (ASTM D618 lNpakmu4deckue ykaszaHusi K no02o0moskKe memrnepamypHo20 U 8J1aKHOCIMHO20
pexuma nnacmmacc 0na nposedeHus ucrsimaHull)

FOCT 24888—81 lMnacTtmacchl, NOMMEPbI U CUHTETUYECKUE CMOSIbl. XMMWYECKME HaUMEHOBAHUA,
TepMUHbI U onpeaeneHns (ASTM D883 lNnacmmaccesl. TepMuHbl)

FOCT 28840—90 MalumnHbl ANst UCMbITAHUA MAaTEPUANOB Ha PACTSHXKEHUE, CxaTue u narnb. Obune Tex-
Hu4yeckue TpeboBanusa (ASTM E4 Memodbi nposepku ycunull ycmaHO80K 05 ucribimaHull)

FOCT 32794—2014 (ISO 472:1999) KoMNo3auTbl NONUMEpPHLIE. TEPMUHbI U ONpeaerieHuns

MpumedaHue — [lpu NONb3OBAHWU HACTOSLLMM CTaHAAPTOM LierecooBpasHo NpoBepUThb AeACTBIUE CChIToM-
HbIX CTaHapToB B MH(POPMaLMOHHOI cucTeMe obLLero NoneL3oBaHus — Ha oguLManbHoM caiiTe defiepalnbHOro areHT-
CTBa MO TEXHUYECKOMY PEryrnMpoBaHU0 U METPONOTMK B CETU VIHTEPHET UM MO €XErogHOMY UHGOPMaLMOHHOMY yKasa-
Tento «HauuoHankeHble cTaHAapThI», KOTOPEIA onyGrMKoBaH Mo COCTOSHUIO Ha 1 AHBaps TEKYLUEro roga, v no Bbinyckam
€XEMECSIHHOro H(OPMaLMOHHOrO ykasaTens «HauuoHankeHble cTaHaapTel» 3a TeKyLW Wi rog. Ecnu 3aMeHeH CChioYHbIA
CTaHJapT, Ha KOTOpbIl faHa HefaTupoBaHHas CChiNka, TO PEKOMEHAYETCS UCMONb30BaTE AENUCTBYIOLLYIO BEPCUIO STOMO
CTaHfjapTa C y4eTOM BCEX BHECEHHEIX B J@aHHYIO BEPCUI0 U3MEHEHWA. ECn 3aMeHEeH CCLINOYHbLIA CTaHAapT, Ha KOTOpbIN
JaHa AaTMpoBaHHasl CCbirika, TO PeKOMEHAYETCS UCMONL30BaTh BEPCUI0 STOTO CTaHAapTa C ykadaHHbIM Bhllle FOA40M yT-
BepxaeHusi (MpuHATKSA). Ecrniv nocre yTBepXAeHWs HacTOsLLIEro cTaHAapTa B CCLINOYHbIA CTaH4apT, Ha KoTopblid AaHa
LaTnpoBaHHas cchbirika, BHECEHO U3MeHeHUe, 3aTparuBatollee NonoXeHWe, Ha KOTOpoe AiaHa CChirika, TO 3TO MONoXKeHWe
pEeKOMeHAYeTCs MPUMEHsITb Ge3 yueTa AaHHOro U3MeHeHUsi. ECru cchiNoYHbIlf cTaHapT oTMeHeH Ge3 3ameHbl, TO Morno-
XeEHWe, B KOTOPOM i@aHa CChIfka Ha Hero, peKoMeHAYeTCsl MPUMEHSATb B YacTW, He 3aTparuBaroLLeii STy CChIKY.

M3paHue ocdouumanbHoe
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3 TepMuHbI 1 onpeaeneHus

B HacToswem ctaHgapte npuMeHeHsl TepMUHbl N0 FOCT 24888, TOCT 32794, a Takke cnegyouiue
TEPMUHBLI C COOTBETCTBYIOLLMMU ONPEdENeHUsIMU;

3.1 pwarpamma gedopmupoBaHus: paduyeckaa 3aBUCUMOCTb MeXaY HanpPsKeHnem (Harpy3kon) u
aedopmauunein (nepemeLleHnem).

3.2 ckopocTb ucnbitaHua V, MM/MUH: CKOPOCTb ABUXEHUSA aKTUBHOW TpaBepcChbl UCMbITAaTENbHON Ma-
LUMHBI.

3.3 KpuTuyeckas Harpyska F ...
HUM M3 TPEX CNOCOBOB:

- KaKk Harpyska, paBHas Harpy3ke Havana OTKITOHEHMS guarpammbl OT JIMHENHOW;

- KaK Harpyska, paBHas Harpyske paspyLwieHus obpasua (MOMEHT paspylweHusa obpasua onpegensercs
BU3yarnbHO);

- KaK Harpy3ska, paBHas Harpy3ke B TOYKE MepecedeHns NPsSMON, BbIXOAALWEN M3 Hadvana KOOpAMHAT,
TaHreHC yrna KoTopoin Ha 5% MeHbLUe TaHreHca yrna JIMHENHOro yJyactka gmarpaMmmel.

3.4 moaynb ynpyroctu npu nonepeyHom nsrmée ETl MMa: Bennunna, xapakrepusyiowas ynpyrue
CBOWCTBA MaTepuarnos npu mansix gedopMaumsax npu nusrnbawLmx Harpy3kax.

H: Harpyska, onpegensemada no guarpamme aecopmmpoBaHua oa-

4 CywHOCTb MeToaa

CyLIHOCTb MeToAa 3aknoyaeTcs B u3rnbe nnockoro obpasua NOCTOSAHHOMO MPSIMOYFONbHOMO CEYEHUS,
cB0BOAHO NeXallero Ha ABYX Onopax, C NMOCTOSIHHOM CKOPOCTbIO Harpy»KeHusi 40 MOMEHTa paspyLUeHus
obpasua unu go Toro MOMEHTa, kKorga aechopMaumns pacTsKeHUs Ha BHELUHEN NoBepxHOCTM obpasua fo-
CTWUTHET NpPeaBapUTENbHO 3a1aHHOMO 3HAYEHMS.

5 O6opynoBaHue ans ucnbiTaHUn

5.1 Mukpometpsbl no MOCT 6507, umetoue nnockue N3mMepuTernbHble NMOBEPXHOCTU, UMK LUTAHIEHUUpP-
Kynu no FOCT 166, obecneunBaroLiye M3aMepeHmne TONWMHbI C TOYHOCTbIO 20,025 MM, ANUHBI U LUMPUHBI C TOY-
HOCTbIO 0,1 MM. JIMHEWKN METaNNU4YeCcKkne, Cnonb3yemMble AN U3MEPEeHUs AnnHbl 00pasuos no FOCT 427.

5.2 WcnbiTatensHada mawumHa no MOCT 28840, obecnevmBatoLas HarpyxeHue obpasua ¢ 3agaHHoOM no-
CTOAHHOWM CKOPOCTbIO NEPEMELLEHUSA aKTUBHOTO 3axBaTta (TPaBepChl) M NO3BONALLAA NPOBOAUTL U3MEPEHUE
Harpy3sKku ¢ TOYHOCTLIO £ 1 % M3MepsseMOin BENUYUHLI.

5.3 VcnbiTaTrensHag malumMHa AOImKHA ObiTb CHabXeHa TpaBepcor, N0 KOTOPOW MOTryT nepemeLlaTbcs
[BE ONOpbl, U HArPY>KatoLLMM MyaHCOHOM NPU TPEXTOMEYHOM Harpy>keHuu. Paguyc 3akpyrrneHusi kpaes onop
M nyaHcoHa AosmkeH coctaenatb (5,0 £ 0,2) MM, eCnun Apyroe He ykaszaHO B HOpmamueHbix QOKyMeHmax unu
mexHu4eckol oKymMeHmauuu Ha ucnblTyemMblid Matepuan.

LLlepoxosamocmsb rosepxHOCMuU 0rop U ryaHcoHa 0osnkHa 6bims He 6onee R, = 0,63 mkmno FTOCT 2789.
[TyaHcoH u onopbl G0IKHbI BbIMb U320MOeGNEHb! U3 3akaneHHol cmanu ¢ meepdocmsio He meHee 40 HRC.
Paduycbl 3akpyeneHus ryaHcoHa R, u kpaee onop R, npueedeHbl 6 mabnuye 1 u pucyHke 1.

Tabnuya1 — Paauycekl 3aKpyrneHusi Kpaes ornop W NyaHcoHa

HaumeHoBaHuWe paaunyca 3HaveHne, MM
R, (6,0£0,2)
Ry ana TonuwmHel obpasua h He Sonee 3 MM (2,0%0,2)
Ry ana TonuwmHel obpasua h Sonee 3 MM (5,0%0,2)
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o

h — TonwmHa obpasla; / — AnvHa obpasua; L — nponeT Mexay onopamu; R, — paauyc 3akpyrneHus nyaHcoHa; R, — paauychbl 3a-
KpyrneHws Kpaes onop; F — Harpyska

PucyHok 1 — Cxema HarpyxeHus

5.4 Onopbl AOMXKHbI ObITb 3aKPENNeHbl HEMOABMXKHO M MO3BONATbL TOMHO LEHTPpUPOBaThL 0b6pa3sey (npo-
[onbHasa oCb obpasua AomkHa ObITb NapannensHa 60KOBOW NNOCKOCTW TPABEPChl, 8 LUEHTP CUMMETPUN 00-
pasua coBnagartb C OCb0 NPUITOXKEHUS HATPY3KK).

5.5 [lonyckaeMble OTKNOHEHMSA OT napannenbHOCTU NOBEPXHOCTEN ONOP U NyaHCOHA B FOPU30OHTaNbHOW
NAOCKOCTU AOMKHbI cOCcTaBnATb He Bonee 0,005 MM No Bcewl AnUHE.

5.6 Onsa namepeHus npornba NPUMEHSIOT 4aTYUKM NEPEMELLEHUA unu apyrue npubdopsl, obecnevnsaro-
wme namepeHue gecopmanmm ¢ TOMHOCTLIO £ 1 % OT 6asbl AaT4YMKa AeopMaLnu.

6 MoaroroBKa K NpoBeAeHUIO UCTILITAHUN

6.1 MoagroroBka o6pasuoB

6.1.1 Tpu UCNbITAHUAX HA TPEXTOUEYHbIA M3rMb MCNonb3ytoT obpasew B BUAE NOMOCHI NPSIMOYrONbHO-
ro Ce4YeHUs ¢ pasamMepamMm, yCTAHOBMNEHHbIMK B Tabnuue 2.

Tabnunya 2 — Pasmepbl 06pasLoB, MM

TonwuHa, h LLnpuHa, b OnvHa, [ MponeT Mexay onopamu, L
<1,6 (12 1) 51 (25,0 £ 0,5)
1,6<h<32 (12t 1)
>19h (16 £ 1Hh
>3,2 <4h

CoOTHOLLEHME NPONeTa MEXAy onopamu K TONLUHe obpasua A0IMKHO ObITb BbIOPAHO TakUM, UTOOLI pas-
pyLIEHUS NPOUCXOAMIU HA BHELLHEN NOBEPXHOCTU 00pa3ya OT HANPSHKEHUNA PACTHKEHUS.

lNoaTomy, KpOMe PeKOMEHAYEMOro COOTHOLEHUA 16:1, MOXKHO MCNONb30BaTb COOTHOWeEHUSA 32:1, 40:1
unu 60:1.

MpuMmevaHune — cm. A3 (npunoxenune A)

6.1.2 OBpasubl BbIPE3aoT U3 NNUT B HANPABMNEHWM MAaBHbIX 0CEW OPTOTPONUKM Matepuana. Pacnonoxe-
HUE apMUPYIOLLETO HANOMHUTENS AOMKHO ObITb CUMMETPUYHO OTHOCUTENbBHO CPEAUHHOM NITOCKOCTH 0Opas3ua
W napannenbHO MIIOCKOCTU YKNadku apmaTtypbl. Cnocod U pexum U3roToBneHnsa o0pa3suoB AOMKHbI ObITb
yKasaHbl B HOpMamuegHbix O0OKyMeHmax usu mexHu4eckoll 00KymeHmauyuu Ha UCNbITyeEMbIA MmaTepuan.
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6.1.3 Bpemsi OT OKOHYaHUA U3rOTOBMNEHUSA 00pa3L 0B A0 UCMNbITAHUA AOMMKHO COCTaBNATb HE MeHee 16 u,
BKITHO4as KOHAWLIMOHUPOBAHUE, ECITN B HOPMAaMuUHbIx OOKYMEHMax umu mexHu4eckol 0oKyMeHmauuu Ha uc-
NbITYEMbIA MaTepuan HeT CneumanbHbIX YKasaHui.

6.1.4 Obpa3syb! 00/MKHbI UMemb 2naldKyro POBHYIO NnosepxHocmes 6e3 830ymull, CKOI08, MPEWUH, pac-
crioeHull u Opyeux 0eghekmos, 3aMemHbIX HE8OOPYIKEHHbIM 251a30M.

6.1.5 KonnuecTtBo 06pasLoB Ana UCNbITAHUA AOIDKHO ObiTb HE MEHee NATU, eCNK APYroe He YCTaHOoBMe-
HO B HOpMamueHbIx OKyMeHmax unu mexHu4deckoli 0oKkymMeHmauyuu Ha UCnbITyeMblid maTtepuan.

Ons aHU30TPOMHLIX MaTEPMAanoB UCMLITLIBAIOT MO NATbL 0O6Pa3LOB ANA K&KAOr0 U3 IMaBHbLIX HANPAaBIEHUNA.

6.1.6 [lepeld ucnbimaHuem obpa3subi Mapkupyrom. Mapkuposka 0ormkHa rno360s15aMe MOYHO UGeHMU-
uyuposams obpa3subl U He QosmkHa nogpex0ambCsa rnpu UcnbiMaHuuU, a makxe e/iusdmb Ha 6bINonHeHue u
pe3synbmamal ucribimaHudl.

6.2 YcnoBusA KOHAULUMOHUPOBAHUA

KoHamumoHupoBaHue 00pasuoB NPOBOAAT B COOTBETCTBUM C HOPMaMUEHbIMU QOKYMEeHmamu unu mex-
Hu4eckoli 0okymeHmauyuel Ha matepuan. Ecnu Ha maTtepuan ykasaHusa N0 KOHAULUMOHUPOBAHUIO OTCYTCTBY-
0T, KOHOULIMOHUPOBAHWE NPOBOAAT NPW O4HONM U3 CTaHAAapPTHbIX aTMocdep o FOCT 12423.

7 MNMpoBepeHne ncnbiTaHUU

7.1 N3mepstoT ANnHY, LUMPUHY M TONLWMHY 00pas3yoB B LLEHTPE U MO KPasM KaXKAoro UCMbITYeMOro oo-
pa3sua ¢ TOMHOCTLI, yKa3aHHoOW B 5.1.

BbumucnaoT cpegHee 3Ha4YeHWe ANMHbI, LUMPUHBL U TOSLMHbI.

7.2 VcnbiTaHusa NPOBOAAT B NMOMELLEHWUM UIU 3aKPbITOM 0ObEME MpU TeMNepaType U OTHOCUTEMbHOW
BNaXXHOCTU, ycTaHoBNEHHON B [OCT 12423, ecnu B HOpMamueHbIx QOKyMeHmax unu mexHudeckol GOKyMeH-
mayuu Ha maTepuan HeET APYrnux yKasaHun.

7.3 Ha ucnbiTatensHON MaluMHe yCTaHaBnMBalOT NyaHCOH W onopebl. MNMponeTt L mexay onopamu ycra-
HaBMUBAIOT B COOTBETCTBUM C TabONUUEN 2 HA OCHOBAHWW CPEAHUX 3HAYEHUI LLUMPUHbI, TOMWUHBLI U ATUHBI
oGpasua B NapTum.

7.4 Ha onopbl yCTaHABNMBAIKOT CNeLuanbHO NOArOTOBMNEHHYIO CTanbHY0 Banky U nNo Hen BbipaBHUBALOT
Onopbl U MyaHCOH, A06MBAACL HEOBXOAUMON NapannenbHOCTU ONOPHbLIX NMOBEPXHOCTEN B COOTBETCTBUK C 5.5.

7.5 YcTaHaBnuBalOT CKOPOCTb NEpeMeLleHNa akTUBHOIO 3axeara vV, MM/MWUH, B COOTBETCTBUU C HOpMa-
mueHbIMU GOKyMeHmamu unu mexHudeckoli dokymeHmauuel Ha maTtepuan. B cnyyae oTcyTcTBMA AAHHOW
uHdopMalun BbIBUPAIOT 3Ha4YeHMe No Tabnuue 3 Unu BbIMUCIIAIOT N0 hopmyne

z12
V= 6n M

rae Z — ckopocTtb gedhopmauyuun, pasHas 0,01 MM/MUH UNK 3HAYEHUIO, NPEAYCMOTPEHHOMY HOPMamueHbIMU
OOKyMeHmamu unu mexHudeckol 0okymeHmauyued, MM/MUH;
L — nponet mexay onopamu, MM;
h — TonwwmHa obpasua, MMm.

Tabnuya 3 — PekoMeHayeMble 3HAYEHUS CKOPOCTU HarpyXeHUs

CKOpOCTb HarpyxeHus, MM/MWH | JdonycTumoe oTkroHeHue, % H CKOpOCTb HarpyxeHus, MM/MWH | HdonycTumoe oTKIoHeHue, %
0,5 20
1 50
2 +10 100 +10
5 200
10 500

7.6 Ipy ucnbITaHMM UCNOSL3YIOT aBTOMAaTUYECKYI0 CUCTEMY 3anUCK, PErMCTPUPYIOT 3aBUCUMOCTL MPOo-
rmba ot Harpysku unu aedopmauun narnba (aedopmMaumm pacTsKeHMs HA BHELLHEN NOBEPXHOCTU 0bOpasua)
OT HanpsxkeHusa nsrmnba.

4
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7.7 VcnbiTaHue npekpaLyatoT npu paspyLlieHun obpasya unum Korga MakcumansHasa gedopmaums g
Ha noBepxHOCTU obpasua aocturHet 0,05 mm/MMm.

Mporué ®, MM, Npu KOTOPOM AedopmMaums Ha BHELLHEN NOBEPXHOCTM obpasua gocturHet 0,05 MM/MM,
BbIYMCNAKT N0 hopmyne

max

2
_ fmaxl”
®="en @)

T€ &n,,— MakcuMansHas fedopmauus Ha BHELHEN NoBepxHOCTM obpasua, pasHas 0,05 mm/Mm.

8 Obpabotka pe3ynLraToB

8.1 Tpo4YHOCTbL Npu n3rnbe GZ, Mra, Bbluncnsa0T No popmyne

B 3FRnal
Gy = —max—,
b= @3
rae Fp, — MakcumanbHas Harpyska, npeALecTByioLas paspyLueHnio obpasua, H;

L — nponet mexay onopamu, MM;
b — wmpuna obpasua, Mu;
h — TonwwmHa obpasua, MMm.

8.2 MpoyHoCcTb Npu n3rnde GZ, MMa, npu nponetax onop 6onbLue, yem 16h, BbIMMCAAIOT No hopmyne

2
B 3F..lL [o)] [mh]
opy =" 1+6| | —4| = | 4
T 2bn? L 12 )
8.3 [Jedopmaumio Ha BHELLHEN NOBEPXHOCTH 00pasua &, ,, BbIMMCNAIOT N0 hopmyne
_ Boh
®max = L2 ' (5)

8.4 Moaynb ynpyroctu npu nonepeyHom narnbe Eﬂ, MMa, BelMucnAlT No hopmyne

n_ Bm 6
IPTYER ®)

r4€ M — TaHTEHC yrna HaKroHa KacaTenbHON K NepBOHAYanbHOMy NIMHEWHOMY y4acTKy guarpaMmel gedop-
MupoBaHus obpasua k ocu aecopmaumii.

8.5 Mogaynb ynpyroctu MOXeT ONPEeAenATbLCA N0 XOPAE U PacCUNTLIBATLCA NO ABYM AUCKPETHLIM 3HAYe-
HWUAM, BbIOPAHHbLIM Ha gnarpaMmme aedopMUpOBaHUA.

PaccmatpuBaemble 3Ha4YeHUS AOMKHbI ObITb BbIOPAHbI HA AnarpaMMe gedopMUpOBaHMSA COrnacHo
cneyndukaumMm Ha matepuar, ecnu B HopmamueHbIX OOKyMeHmax unu mexHudeckoll 0okymMeHmauyuu Ha Ma-
Tepuan HeT Apyrux ykasaHui. SHa4eHns HanpskeHuin unu gedopmauuin, UCnosnb3yemMble gna onpeaeneHuns
MOAYNS XOPAbl, A0MKHbI ObITb BHECEHBI B NPOTOKON ucnbiTaHui. Moayne xopasl E, MIa, Bbluucnserca no
dopmyne

GB —GB
E, = e Twm @)
®max2 ~ max1
rne 031, caz — 3Ha4YeHUs HanpsbkeHusa narnba B ABYX BbIDPAHHLIX TOUMKAX AuarpamMmmel 4eOpPMUPOBaHNS,
paccyMTaHHbIE Mo ypaBHEHUIO (3) MnNu ypaBHEHUIO (4);

€ — 3HayeHus gedopmauum n3rnba, paccHMTaHHble MO ypaBHEHUIO (5) M COOTBETCTBYIOLLME NO

max1> max2 5 A
anarpamme 4edOopMUPOBAHNSA HANPAXKEHNAM Opy: Cpo .

8.6 OkpyrneHue BbIMUCIEHNI Pe3ynbTaTOB UCNbITAHMI NPOBOAAT B COOTBETCTBUM C Tabnuuen 4.
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Tabnuya 4 — OkpyrneHne BLIMUCIIEHUIA PE3YNETATOB UCMLITAHWA

XapaktepucTrka WHTepBan 3Ha4yeHuWii xapakTepUCTUKM OkpyrneHue
Mo 100 Bkntou. Mo 1 Bkntou.
MpoyHocTb nNpu n3rube, MlMa Cg. 100 go 500 Bkntou. Ho 5 Bkntou.
Cs. 500 Mo 10 Bkntou.
Mo 10,0 Bkntou. Mo 0,1 Bkntou.
Mogayne ynpyroctu, Ma Jo 100 Bkrirou. Jo 1 Bkntou.
Cg. 100 Ho 5 Bkntou.
HedopmMauuns Ha BHelLHel noBepxHocTu obpasya, % — Jo 0,1 Bkritou.

9 lMportokon ncnbiTaHUU

9.1 PesynbTaTbl UCMbITAHWIA 3aHOCAT B MPOTOKOS UCMLITAHWIA, KOTOPbIN AOMKEH COAEPXKATb:

- HAMMEHOBaHWE MaTepuana, cxemy yknagku (npu HeobxoaMMocCTh);

- HAMMEHOBaHWE NPEeANPUATUS-U3TOTOBUTENS, METOA U3FOTOBIEHUS, HOMEP NapTUX;

- KONIM4YeCcTBO M TUN 06pa3yoB, MAPKMPOBKY U FEOMETPUYECKUE Pa3MEpbI;

- CNOCOO KOHAULMOHUPOBAHUSA, TEMNEPATYPY U BNAXHOCTb UCNLITATENLHOW CPEabI;

- TUN CPEACTB U3MEPEHUI M UCTIBITAHWIA, 3aBOACKON HOMER, KNAcc TOYHOCTU AaTymKa CUSbl;

- ¢nocob naMepeHun npornda n Harpysku (Knacc TOMHOCTM SKCTEH3OMETPA, AaTyUnKa CUTb);

- CKOpPOCTb MCMNbITAHUS;

- ANUHY NponeTa Mexay onopamu;

- 3HAYeHWUs onpeaensemMblx nokasartenen ans kaxaoro obpasua;

- HanpsxeHue npu 5% gedhopmayunm, €Cnu He HaCTYNUIO paspyLleHue;

- NOBbIE OTKNIOHEHUA OT YCIOBUI, OMMCAHHLIX B HACTOALLEM CTaHAapTe;

- AaTy NPOBEAEHUSA UCTILITAHWIA;

- ®.N.0. n gomKHOCTbL oneparopa;

- CCbISIKY Ha HACTOSALLMIA CTAHAaPT.

9.2 PekoMeHAyeTCs 3aHOCUTL B NPOTOKON AnarpamMmel geopmupoBaHusa potorpadumn paspyLUeHHbIX
06pa3syoOB U UHbIE AAHHbIE.
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Mpunoxexnue AA
(cnpaBouHoe)

OpUIMHanNbHbINA TEKCT HEBKIMIOYEHHbIX CTPYKTYPHBIX 35IEMEHTOB

OA.1 1 O6nacTb NnpuMeHeHus

1.1.1 lMpoueaypa A paspaboTaHa ANSA MarepuanoB, KOTOPble Pas3pyLlalTCs MpU CPaBHWUTENbHO HeBOombLUMX
Jedopmayusx.

1.1.2 Mpoueaypa b paspaboTaHa Ans matepuanoB, ANs KOTOPBIX BO BPEMS WCMbITAHWIA XapaKTepHbl Gonblune
dedopmayuu.

1.1.3 Mpoueaypa A ncrnonb3yeTcs AN U3MEPEHWSA CBOWCTB Npu Marnbe, B YacTHOCTU MoZyns uarnba, ecnu B HOp-
MaTWBHbIX AOKYMEHTaX Ui TEXHUYECKON JOKYMEHTaLUWN Ha Matepuan He npegycMmoTpeHo gpyroro. MNMpoueaypa b moxeT
6bITb MCMOMb30BaHa TOMBKO ANSA onpegeneHns NPpoYHOCTU Npu nsrnbe. CTaHgapTHOE OTKIOHEHWE 3Ha4eHWIA, NONYYeHHbIX
BO BpeMs UCNbITaHWi No npouegype A, MeHbLUe, YeM CTaHAapTHOE OTKIIOHEHUE 3Ha4YeHWIA, NOMYYeHHBIX C MOMOLLbIO MPO-
ueaypsbl b.

1.2 WcnblTaHus cpaBHEHUS MOTYT NMPOBOAUTLCS B COOTBETCTBUM € NioBoIA NpoLedypoi Npy yCroBum, YTo npouesy-
pa npu3HaHa yf0BNeTBOPUTENBHOW 4115 MPOBEPAEMOro Matepuana.

1.3 B kavecTBe CTaH4apTHbIX 3HaYeHMWA MCNONb3yOT 3HadYeHna B cucteme CU. B ckobkax npuBefeHbl 3HaveHus,
BbIpaXeHHbIe B @aHIMWIACKONR cucTemMe Mep. 3HaueHus 1 BblpaxeHus B ckobkax npefgHasHaveHbl TOMbKO AN HdopMaLum.

1.4 [aHHbll cTaHAapT He NpeanonaraeT OCBELLEHNs BCeX NONoXeHUA 6e30nacHOCTM, TpebyeMbIX MpK ero Mcnonb-
30BaHUW. OpraHu3auus MeponpusaTuiA no obecnedeHuto Hagnexallei 6e30NacHOCTU U rMrMeHbl Tpyda W onpejeneHve
NPUMEHWMOCTN HOPMATMUBHBIX OrpaHWYeHWIA Nepes WCMofb3oBaHMEM AaHHOIO CTaHjapTa SBNSAETCH OTBETCTBEHHOCTbLIO
nofb3oBaTensa AaHHOro cTaHgapTa.

MpuMevyaHune — [daHHbIA MeTOA He ABMAETCA 3KBUBaneHTom I1ISO 178.

DA.2 4 KpaTkoe onucaHue metroga

4.2 Obpasel} UCNBITLIBAIOT A0 TeX NOP, NMoKa He NPOM30ALET pa3pyLUeHNe ero BHeLUHEN NOBEPXHOCTH UK MoKa He
OyaeT 4OCTUIHYTa MakcuMansHas gedopMauus, paBHas 5,0 % (B 3aBMCMMOCTM OT TOMO, YTO HACTYMUT paHbLue) (cM. 12.7).

4.3 lNpouenypa A aendaeTca NpeanoyTUTENBHOR Npoledypoil AnA aToro MeToda UcnelTaHWi. [pu npouedype A
ckopocTb AedopMaumun coctaenget 0,01 mM/MM/MUH, a npu npoueaype B ncnone3yeTcsa ckopocTe gedopMaumn —
0,10 MM/MM/MWH.

OA.3 5 3HaueHUe U npUMeHeHue

5.1 CsoiicTBa npm nM3rube, kak onpefeneHo B AaHHON METOAUKE UCMBbITAHUA, UCMOMB3YIOTCA A5 KOHTPONS Kade-
CTBa MW C Lenblo cneumdukayum matepuana.

5.2 Martepuansbl, KOTopble He pa3pyLlalTcsa nof Bo3geicTBUEM MaKCUMAaNbHOW Harpysku, fonyckaemMoin daHHON
METOAMKON UCNbITaHUIA (3-ToYeuHbIA U3rnb), MoryT ObITb UCMbITaHBI METOAOM 4-ToueyHOro narnba. OCHOBHOE pasnuyune
Mexzy ABYyMS MEeTOAamu UCMbITaHWA 3aKMroYaeTes B XapaKkTepe MakcuMarbHbIX OCEBbIX HaMpsPKeHUA BONOKOH obpasya
ucnblTaHWid. Tak MakcuMarnbHble OceBble HaMPSPKEHWS BOSTOKOH MPW 3-TOYeYHOM M3rnbe BO3HWKAKOT Ha NUHUK nog Ha-
rpy>KatoLLMMm BasMKOM Mo LeHTpy obpasua, a npu 4-ToueyHoM Marnbe — Ha NnoLaan Mexay HarpyaroLuMn Baniukamm.

5.3 CsoiicTBa Npu usrnbe MOryT MEHATBCSA B 3@aBUCUMOCTM OT TOMNLWUHLI o6pasua, TeMnepaTypbl UCMbITAHUIA, YCIOo-
BUIA BHELLHeW cpefibl U CKOPOCTU Harpy»XeHus, Kak ykazaHo B npoueaypax A u b (cM. Takke npumedaHue 7).

5.4 TMpexae, YeM NPUCTYMUTL K 3TUM METOAAM UCMbITaHUI, Heobxoaumo o06paTUTLCS K CyLLecTBytoLLe cneyundu-
kauun ASTM Ha ncnelTeiBaeMblil MaTepuan. [NapamMeTpbl UCABITaHWIA UK UX codeTaHue, NPefycMOTPeHHble B cneuu-
dukayum ASTM Ha maTepuan, NOAroToBKa OMbITHEIX 06pasLoeB, KOHAMLWOHMPOBAHWE, pa3Mepbl U T.4., 4OMKHEI UMETb
NpUOpUTET Had faHHBIMU MeToAaMu ucnbliTaHuii. Tabnuya 1 B cucteMe knaccudpmkaumm D4000 BkntodaeT B cebd cneyun-
dpukaumn ASTM Ha maTepuan, KoTopble B JaHHOE BpeMs CYLLECTBYIOT 4114 NNacTUKOB.

OA.4

6.2.1 Opyrue paguycbl ANa Harpy>aroLLmMx BarMKoB 1 onop.

Ecrnv npuMeHAlOTCA HecTaHfapTHble Harpyarolme Banvku U onopbl, BO u3bexaHue W3NWLIHEro BAaBnvBaHUS
UnKn paspylleHus obpasla B pe3ynbsrare KOHUEHTpaLun HanpskeHMs HENOCpeACTBEHHO MOJ HarpyxaroLum Banvkom Ta-
Kne onopbl JOMKHLI OTBEYaTb CredyoWmnM TpeboBaHUAM: OHU JOSMXHEl UMETb MUHUMAlbHbIA paguyc paBHbld 3,2 MM
(1/8 proiima) ana Bcex obpasyoB. [Ans ob6pasyos TonwmHon — 3,2 mm unu Gonblue paguyc onop MOXET COCTaBMATh A0
1,6 oT TonwmHbl o6pasua. [MNpu 3ToM Banuku 1 ONOpbl AOMKHBI UMETE Takol pagunyc, Npyu KOTOPOM NMPOUCXOAUT 3HaYUTeNb-
Hoe BAaBnuvBaHue Unu paspylleHve obpasua npu cxatuu. [Npu koHTakTe Banuka ¢ obpasLom gyra narnba gomkHa bbb
[J0CTaTo4HO 60MbLUON, YTOObI UCKITHOYMTE KOHTaKT obpasLia co cTopoHamu Banvka. MakcumanbHblii paguyc HarpyxaroLLe-
ro Banvka He JOIKeH NpeBbIWaTh WWPKUHY obpasla bonee, YeM B YeTkIpe pasa.

OA.5 11 NoBTOpHbIe UCNbITaHUA

11.1 3HayeHus, NonyYeHHele NpU paspyLleHun obpaslia Npu HarMyYUKu onpeseneHHoro cry4aitHoro U o4eBUHO-
ro AedpekTa, He yuuThiBatoTcsA. ECrnn Takne HeocTaTku He SBMSIKOTCA CryYaiHbIMK, TO U3YYaeTcs NMpUYHa UX NOSIBIEHNS.

7
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ﬂOBTOprIe UCNbITaHWA AOMKHbI ObITh npoeefeHbl Ha TOM Konu4yecTee O6p83LlOB, KoTopoe ObINno paspylleHo B pesynkrare
CJ'Iy‘-IaI7IHOFO nnu odeBmnaHoOro [J,quEKTa.

OA.6

12.1 KoMneHcayuus fomxHa NpoBOgUTECH B COOTBETCTBUM C MPpUoxeHWeM A1, ecnu Henb3s nokasaTtb, YTO y4acToK
KPUBON He ABNSieTCcA creacTeneM gedopMauunu yCTPOIMCTBa, MpoBUCaHUs, Npocagku obpasya unu gpyroro dakra, a ss-
nsieTca ayTeHTUYHON peakumei matepuana.

12.4 TlpoYHOCTL Ha M3rub (o) — MakcUMarnsHoe HarnpsbkeHue npu usrnbe, UCMbITEIBaeMoe 0bpasLioM (CM. npu-
MevaHue 11) Bo BpeMs UcnbiTaHusa Ha n3rnd. OHO paccuUnTLIBAETCH B COOTBETCTBUM C ypaBHEHWEM (3) unu ypaBHEHWEM
(4). HekoTopble MaTepuarbl, KOTOpble He paspyLUaloTes NpW HanpsKeHuax o S %, MoryT Bbl4asaTb KpUBYHO Npornba nog
Harpy3koi B TOUYKe, B KOTOPOW Harpyska He yBeNM4MBaEeTCA C yBenudeHneMm gedopmauuu. MNMpodHoCTb Ha U3rnb MoxeT
paccyuUTLIBaTLCA AN 3TUX MaTepuarnos YyCTaHOBKON P (B ypaBHeHUM (3) UM ypaBHEHUU (4)), paBHBIM 3TOR TOYKe.

12.5 YcrnoBHbIA Npeaen Teky4yecTu Npu nsrnbe — HanpsbkeHue, Bbi3blBatoLlee ocTaTouHyo AedopMaLnmio Unn Ha-
npsbKeHWe, Npu KOTOPOM Anarpamma gedopmMaLii OTKIOHAETCS yKa3aHHbIM (MPeAenom) oT kacaTenbHOW K y4acTKy SIMHUN
nepBoHa4ansHoi gecopmMany KpMBON 3aBMCUMOCTH gedhopmMaLnii OT Harpy3ok. 3HaueHue npegena JomxHo 6blTb 3aga-
HO, KOrfa paccyuTbIBaeTCA 3Ta XapakTepucTuka.

MpuMmedvyaHune 14 — [aHHOe 3HaYeHWE OTNINYAETCA OT NPOYMHOCTU Ha U3rnd, ykasaHHoi B n. 12.4. Oba meTofa
pacyeTa onucaHbl B NPUNOXEHUN K MeTody ucnbitaHuii D538.

12.6 TMpoYHOCTL Ha U3rnb Npu paspyLleHnn (gg).

MpoYHOCTb Ha M3rMb NpuW paspyLLeHn onblITHOro obpasLa Bo BpeMs UCTbITaHWA Ha U3rnb paccHUTLIBAETCH B COOT-
BETCTBUM C ypaBHeHUWeM (3) unu ypaBHeHuneM (4). HekoTopble MaTepuansl MOryT Bbl4aBaTh KpuByto npornba nog Harpys-
KOUA, KOTOpast NokasbiBaeT TOYKy paspylweHus, 6e3 npedena nnacTUYHOCTH, B STOM Clyvae Gy = opy. dpyrve martepuansi
MOryT BblaBaTb KPUBYIO TEKyHECTU NPM n3rnbe Kak ¢ TOYKOW TEKYHECTH, TaK U C TOYKOW paspyLueHus. [poYHOCTb Ha Marnb
npu paspyLUeHUM MOXET paccyHUTLIBATLCA NpU YCTaHoBKe P (B ypaBHeHUN (3) Unu ypaBHeHWUU (4)), paBHOR 3TOM TOuUKe.

12.7 Harpyska npv 3agaHHoM nporube — 370 Harpyska Ha BHeLUHel NOBEePXHOCTU ONbITHOro obpasua npu 3agaH-
Hol gedopMaumnn, MOXET ObITb paccyuMTaHa B COOTBETCTBMM C YpaBHEHUEM (3) unu ypaBHeHWeM (4) nyTeM yCTaHOBKU P
paBHOW CUYWTBIBAHMIO Harpy3ku C KPMBOW Mporuda noj Harpyakoi npu nporube, COOTBETCTBYIOLEM XermaeMomy nporuby
(8719 BEICOKO OPTOTPOMHBIX CAIOUCTBIX NAACTUKOB, CM. MpUMedaHue 11).

12.10 CpegHeapudmeTndeckoe. [na Kaxagol cepun UCNbITAHUA paccuuThIBaATCA cpefHeapudMeTUHeckoe BCex
NOflyYeHHbIX 3Ha4eHWIA Mo TPeM 3HavalyuM LmdpamM, KOTopoe 3anuchbiBaeTCs Kak «CpefHee 3HaYeHney JaHHOW paccMa-
TpUBaeMOI XapaKTepUCTUKK.

12.11 CTaHgapTHOE OTKNOHEHME.

CTaHfapTHOe OTKIOHeHWe (NpefnonaraeMoe) S OKpYIMAETCA 40 ABYX 3Ha4aLLmMX Ludp W BelYUCIAETCS No popmyre

s =y(5X2 - nX?)/(n - 1), (8)

rae X — 3HayeHWe ogHOKpaTHoro HabnwogeHns;
X — cpefHee apudMeTU4ecKoe KoMmnrekTa HabnogeHuii;
N — KonWM4ecTBO HabmogeHui.

OA.7 14 MNMorpellHOCTb U CUCTEMaTUUECKas NOrpPeLLHOCTb

14.1 Tabnumupl 1 1 2 ocHoBaHbl Ha MexnabopaToOpHOM CpaBHEHWU, BHIMOMHEHHOM B 1984 1., B COOTBETCTBUU C
npakTM4eckum ykasaHumem EB91, BkmovaloleM LWeCTb Matepuanos, NMPOBEPEHHbIX LWeCTbo nabopaTopuamu ¢ Ucnosb-
30BaHKWeM npoueaypel A. ns Kaxgoro matepuana ece o6pasubl Obiv NogroToBMeHbl B O4UHAKOBbBIX YCNoBUAX. Kaxabli
«pesyneraT UCnblTaHWi» ABNAETCA cpedHel BENUYUHON, onpedeneHHo U3 NATU MHAMBUAYalbHbIX SKCMepUMeHTanbHbIX
3HaveHuid. Kaxgas nabopaTtopus nonyyuna Asa pesynsraTa UCNbITaHWA NO KaxAoMy Marepuany.

MpuMeyvyaHune 16 — Cnegyrowme noacHeHua r n R (14.2 — 14.2.3) npegHasHadeHbl TONbKO ANA npeacTas-
NeHNUsa JOCTOBEPHOrO MyTU PAacCMOTPEHWA NPUBAMXKEHHOW TOYHOCTM STUX METOA0B WUCMbITaHWA. JaHHble B Tabnuuyax 2 1
3 He JOMKHbI OTHOCUTBCA K NPUHATUIO UMM OTKIIOHEHUIO MaTepuarnos, TakK Kak 3TW JaHHble ABASITCA cneunuduyeckuMm
JaHHbIMK ANs MexuabopaTopHOro KOHTPONS U He ABMATCA Npe3eHTabenbHbEIMW MO APpYrMM NapTUsiM, YCIIOBUAM, MaTepu-
anam wnu naboparopuam. MNonb3oBaTeny 3TUX METOA0B UCTLITAHNA JOMKXHBI MPUMEHSATL MPUHLMIBI, U3OXKEHHbIE B Npak-
TUYeCcKUx ykasaHusax EB91, oTHocAmMecs K ux nabopatopun U maTepuanam unu geicTayrowne mexgy nadoparopusamu.
B aTtom cnyyvae npuHuunsl . 14.2-14.2.3 6ygyT feiicTBoBaThL ANA TaKUX JaHHbIX.

14.2 KoHuenuus «r» n «R» B Tabnuuax 1 n 2.

Ecnu S, n Sg GbInK paccunTaHbl U3 6onbLioro obbeMa aKcnepUMeHTanbHBIX AaHHbIX U onpeenanuch Kak cpefiHne
BEMWYMHBI 3HAYEHUIA No NATK obpa3sLam AN Kax[oro pesynbsrara UCbiTaHuiA, Torga:

14.2.1 ToBTOpsieMocTb. [lBa pesynkrata UcnbiTaHWi, NonydYeHHble B ofHON nabopatopum, SyayT He SKBMBANEHT-
Hbl, €CNK OHW OTNMYaKoTCH Bonee Yem Ha 3HadeHWe r Ans 3Toro MaTepuana. r ABASAETCA UHTEPBaNoM, NPeACcTaBNAoLMM
KPUTUYECKYIO pasHULYy Mexay ABYMS pesynsraTtaMil UCTbITaHUiA 4115 OAHOMO U TOro Xe MaTepuana, NofyyYeHHbIMU TEM Xe
onepaTopoM, UCMOMb3YHOLWKUM TO Xe obopyaoBaHue, TeM e NyTeMm, B TON xe nabopaTtopum.

8
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14.2.2 BocnpoussogumocTb. [lBa pesynsraTa UCMbITaHWI|, NonyYeHHble pa3HbiMu nabopaTtopusamu, 6yayT cuntath-
CSl He 3KBMBANEHTHBIMK, €CMW OHU OTNnYatoTes Bornee, YeM Ha BeNUUKUHY R ANs aToro matepuana. R sBnsieTcs HTepBa-
1OM, NPeACTaBAWMUM KPUTUHECKYIO pa3HULYy MeXAy ABYMS pesynbraTaMu UCMbITaHWA 4Nsi OAHOMO M TOro Xe MaTepua-
na, NonyYeHHbIMU pasHeIMKU onepaTopaMu, UCNoNb3YLMMKN pa3Hoe obopyaoBaHWe B pasHbix NabopaTopusix.

14.2.3 JocTtoBepHOCTb cyxaeHnid B 14.2.1 n 14.2.2 cOOTBETCTBYET BEPOSATHOCTU okono 95 % (0,95).

14.3 CucTemaTuyeckas norpelHocTb. Henbas caenatb BeIBOALI O CUCTEMaTUHECKON MOrpellHOCT 3TUX METOL0B
UcnblTaHWIA, NOCKONbKY HET CTaH4apTHOrO HOPMAaTUMBHOMO MaTepuana WU HOpMaTWBHOrO MeToAa WCMbITaHWRA, KOTophbIiA
MOXeT BbITb MCMONb30BaH B Ka4eCTBe CpaBHEHMS.

Tabnunya1 — MpoyHOCTb Npyn narnbe

0 3 a2
CperHee sHaueHve, 3HaueHus, BbipaXeHHble B % oT 107 cdyHTOB/ AlONM

Matepwuan

103 chyHTa/ aroitm? VA Vg © RD
ABS 9,99 1,59 6,05 4,44 17,2
PeakTonnact DAP 14,3 6,58 6,58 18,6 18,6
JluTeitHas akpunoBas cMmona 16,3 1,67 1,3 473 32,0
Monuacup GR 19,5 1,43 2,14 4,05 6,08
Monukap6oHaTt GR 21,0 5,16 6,05 146 171
SMC 26,0 4,76 7,19 13,5 20,4

Tabnwunya 2— Mogynb ynpyroctu

0 3 a2
CperHee 3HaueHve, 3HaueHus, BblpaxeHHble B % oT 10° cdyHTOB/ AlONM

Matepuan

103 chyHTa/ aroitm? VA Vg © RD
ABS 338 4,79 7,69 13,6 21,8
PeakTonnact DAP 485 2,89 7,18 8,15 20,4
IluTeitHas akpunoBas cMmona 810 13,7 16,1 38,8 454
Monuacup GR 816 3,49 4,20 9,91 11,9
Monukap6oHaTt GR 1790 5,52 5,52 15,6 15,6
SMC 1950 10,9 13,8 30,8 39,1

OA.8 MpunoxeHusn

A.1 BokoBasi KoMneHcaLusA

A1.1 Ha rpacuke 3aBucMMocTu gedopmMaLnii oT HanpskeHus (cMm. puc. A1.1) umeeTca HadanbHbll yyacTok AC,
KOTOPLIA He oTpaxaeT cBoicTBa MaTepuana. 3ToT adhdeKkT 0ByCcrnoBneH HaTsSKeHMeM NPOBUCAHUS U PEryrMpPOBKOW UK
npocagkoi obpasua. C TeM, 4TOBLI NONYYNTE AOCTOBEPHLIE 3HAYEHUSA: Mogyns, AedopMaLi U TOYKU caBUra nnacTuye-
CKON Aedhopmanu, JaHHbIA 3 dekT JomkeH BblTb KOMNEHCUPOBaH ¢ TeM, UTOBEI NOCTaBUTL NPaBUITBHYIO HYMEBYHO TOYKY
Ha ocsx gehopMaLi UNu pacLUMpeHus.

Stress

s/
Vd
B

A E Scrain

PucyHok A1.1 — Matepuan ¢ nuHelHo-ynpyroi obnacrbto
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A1.2 B cnyvae MaTepuanbHOA feMOHcTpauum obracTv NUMHENHO-YNpyroro (NIMHERHOro) NoBefeHns (CM. pucy-
Hok A1.1), npogomkeHne nNuHeiiHo CD obriacTu KpUBOW CTPOUTCS Yepe3 OCb HYNEBOro HanmpshkeHWsA. OTa Todka nepece-
YeHus B senseTcs ucnpasneHHOW TOYKON HyneBoi gedopMaLuum, U3 KOTOPOW AOMKHbI U3MePSATLCA BCe pacLLUMPEHUs UK
JedopmMauum, BrIKoYas cABUM nNnacTudeckoil gecdopmauun BE, ecnn ato npumeHuMo. Mogynb ynpyroct MoxeT ObiTb
onpegerneH NnyTeM AeneHns HanpspkeHua B Noboit Touke Baonb NuHum CD (unn ee paclumpeHus) Ha gecdopmMaliuio B TOi
Xe Touke (M3MepeHHOW U3 ToukK B, onpefeneHHoi kak HyneBas gedopManus).

A1.3 Ecnu MaTepuan He NoKas3biBaeT NUHeHyo obnacTb (cM. pucyHok A1.2), To Bua OOKOBOIN KOppeKLn MoxXeT
6bITb BEIMOMHEH NYTEM NOCTPOEHUS KacaTeNbHOW K MakCMManbHOMY YKITOHY Ha Todke nepernba H'. OHa npopnesaetcs
[0 nepeceyeHns ocu gedopmManmn Ha Touke B', ckoppekTupoBaHHOW Touke HyreBol gedopMaumn. Mecnonbaysa Touky B' B
KadecTBe HyneBoW gedopmaumm, HanpskeHue B Moboi Touke G' Ha KpMBOI MOXHO pasfenuTb Ha Aedopmauuto B 3TOR
Touke, 4YTOObl MOMNY4YUTL CeKyLUMIA MoayNnb (HakmoH nuHuK B' G'). [AnA Takux martepuanoB ¢ OTCYTCTBUEM NUHERHON 06-
nactu nobas nonbiTka UCMONb30BaTh KacaTerbHYo Yepe3 To4Ky nepernba KpMBOW, Kak OCHOBY AMsi onpefeneHnst TOUKK
CABMWra nnacTuyeckon gedopmalun, NpMBOgUT K HEAOMYCTUMOWA OLINBKe.

Stresn

ry B’ Scrain
PucyHok A1.2 — Matepuan ¢ oTcyTCTBUEM NUHERHO-yNpyroi obnacTtu

A2 WN3mepeHUue W ycTaHOBIEHWe NponeTta

A2.1 [Ons narnbatolynx npucnocoGneHnid, UMeLWMX perynupyeMele NpomneThl, BaxHo, YToGbl NPONeT Mexay ono-
pamMu ocTaBarcsi NOCTOSIHHBIM U HarpyatoLLuii Banuk Unu Banuku onop Gbinu pasMelleHbl U BEIPOBHEHbI A0MKHBIM o6pa-
30M. Tpu pacyeTe HanpsikeHWid, MOAYNs U AedopMaL HeoBXOAUMO UCTMONb30BaTh (HaKTUUECKUA U3MEPEHHBIWA NPOMET.
Huxe ykazaHbl HEKOTOPbLIE HECMOXHBIE LUArW, KOTOpbie MOTYT YNydLLUTL NOBTOPSEMOCTL Pe3ynsTaToB, eCru UCTIONb3YHT-
sl MpUCNOCcOGneHUst ¢ perynupyemMbeIMu ornopami.

A2.2 N3amepeHune nponeta:
A2.2.1 310T npuemM HeobxoauMM ANs Toro, YToObl y6eaAUTLCS, UTO B pacyeTe pesynsTaToB UCNoNb3yeTcs dakTude-

CKWI NpONET, @ He NPeAnonoOXUTENbHbBIA (TEOPETUYECKUA) NponeT.

A2.2.2 OTMeTETe NOCTOSAHHYIO JIMHWUIO UIN TOYHBIA LEHTP onopbl, rae obpasel, obpa3syeT NonHbIA KOHTakT. Tun oT-
METKW 3aBUCUT OT TOro, SABMSAKTCA NN ONOPbl 3aKpenfeHHbIMU UKW BpaLLaroWMMUCS (CM. PUCYHOK A2.1 n A2.2).

A2.2.3 Ncnonb3ys WTaHreHUUPKYb ¢ OCTPLIMU HakOHEYHWKaMU ¢ NOrpeLlHOCTLI0 U3MepeHUi He MeHee 0,1 MM
(0,004 groilma), UaMepbTe paccTosiHUE MeXAy onopamMun U UCMNONb3yATe 3TO U3MepeHUe NporieTa B pacyeTax.

[t £
r

PucyHok A2.1 — MapkunpoBku Ha 3aKkpenreHHbIx onopax obpasLa

L

PucyHok A2.2 — MapkunpoBku Ha BpallatoLlmMxcs onopax obpasLa

A2.3 YcTaHOBKa nponeTa v BolpaBHUBaHWe HarpyxatoLlero Banvka(oB) — [Ans obecneyeHnss NOCTOAHHON exefHeB-
HOW HacTpoliku NponeTa W Ans obecneyeHWss BbIpaBHUBAHUSA W JOMKHOIO pa3MeLLEeHNUs HarpyxaroLlero Banunka AomKHbI
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ObITb M3roTOBMEHbI MPOCThle LWabMnoHbl AN KaX4oi cTaHgapTHoW HacTpoikn. Obpasel, HailgeHHoro wabnoHa, KoTopkli
LormkeH ObITb UCNONb30BaH, NnokasaH Ha pucyHke A2.3.

L/2 L/2

Paanyc = pasmeps onop-
HOt peifkH [ Harpyxatomie-
IO BaTHKA

L

PucyHok A2.3 — lMNpucnocobnexue, ucnonb3yemoe A5 YCTaHOBKU HarpyXaroLLero Banumka,
pasMeLLeHUsi onopbl U BelpaBHUBaHWSA

X1 KoppeKuusi HacTpoeK UCMbITaTeNbHON MaLLUMHbI B COOTBETCTBMU C NOMYyYEHHBIMW pe3ynsraTaMi UCTbITaHUi.

X1.1 BBeaeHue

X1.1.1 CucTembl NpUBOAa yHUBEpPCanbHOW UCMbITaTENbHOW MaLUUHBI NMPU OTCYTCTBUM KanubpoBKW BhI3bIBAKOT He-
COOTBETCTBME MeXIY BHECEHHbIM B MPOTOKON MOMNEPEeYHbIM CMELLEeHWEM U CMeLLeHeM, paKTUYeckn NepeHeceHHbIM Ha
obpaseL,. 3TO HECOOTBETCTBUE 3aBUCUT OT MPOYHOCTU CUITOBOW pambl, 0COBEHHOCTER M3roTOBNEHUsT CUCTeMbl NPUBOAA,
KanubpoBKK TeH3oAaT4MKa U HAaCTPONKM NMPUCIOCOBNeHNA ncneliTaHnil. YToBbl TOYHO M3MepPATE MOAYSIb YPYrocT MaTe-
puana, 3T0 HECOOTBETCTBUE AOMKHO BbITb M3MEPEHO 3MNUPUYECKN U UCKITHOYEHO U3 UCTbITaTeNbHBIX AaHHbIX. Pesynsratbl
onpepereHnss MOAyns ynpyroctu 6e3 KoppeKkTUPOBOK JatoT 3aHWXKeHHble 3HaYeHNUs No CpaBHEHUIO C pesynsraTtaMu, Ans
KoTopbIX BblNa NpoussefeHa koppekTupoBKka. Yem Gonblle NPOYHOCTL MaTepuana, TeM 6onbluee BNUSHWE Ha pe3ynbraThbl
UcnblTaHWIA oKasblBaeT kanMbpoBKa UCMbITaTelbHOW MaLlUUHEl U NMPUCIOCOBeHNA.

X1.1.2 TepMuHbI U onpegeneHuns.

X1.2.1 CooTtBeTcTBUE. PasHuLa CMeLLleHUs Mexay 3Ha4eHUsIMU CMeLLeHNSA CUCTEMBI NPUBOAA UCNBITaTENLHOW Ma-
LUMHBI U haKTUYeckoe cMmeLleHne obpasua.

X1.2.2 KoppeKTupoBka COOTBETCTBUS — AHaNUTUYECKUIA METOL U3MEHEHUS 3HAYEHUS] CMELLEHUsT UCTbITaTENbHO-
ro0 MHCTPYMEHTa C TeM, YToObl @aHHYNUpoBaTb CYMMY 3TOr0 U3MepEeHUs], OTHOCALLYHOCH K COOTBETCTBUIO UCMbITaTeNbHOro
WHCTPYMEHTa.

X1.3 Annapatypa.

X1.3.1 YHuBepcanbHas ucnelTatensHas MallunHa.

X1.3.2 TeH3opgaTuuk.

X1.3.3 NarnbatoLiee npucnocobrneHune, BKITOYas HarpyatoLMii Banuk 1 onopbl obpasuya.

X1.3.4 TporpaMMHoe obecneveHne KOMNbIOTEPa AN NPOBeAEHUS KOPPEKTUPOBOK MO NepeMeLLeHNIo.

X1.3.5 CTanbHoW cTepXeHb C NNaBHLIMUA NMOBEPXHOCTAMU, pacHeTHast XXeCTKOCTb KOToporo npu uarnbe B 100 pas
6onblue TecTUpyeMoro Matepuana. AnuHa gomxHa 6biTb Ha 13 MM Gonblue, YeM NponeT Mexay onopamu. LLnpuHa gomx-
Ha COOTBETCTBOBATL LUMPUHE OMbITHOrO obpasua, U TofLWwuHa AomKHa ObiTe TaKoW, KoTopas HeobxoanMMa A5s OCTUXKEHUS
WKW NpeBbILLEHUs LieneBOoi NPOYHOCTH.

X1.4 Mepbl NpefoCTOPOXKHOCTHU.

X1.4.1 YHuBepcanbHas ucnbiTatenbHas MallnHa AOMKHa NO3BOMATb OCTaHaBnMBaTL NOMEpPeYHoe ABUXEeHUe Ha-
rpyatoLLero nyaHcoHa, korga Harpyska gocturaeT 90 % MOLLHOCTM TEH304aTHUKOB C TeM, YTOBLI MPeAoTBPaTUTL NOBPEX-
JeHue TeHaogaTuuka.

X1.4.2 OnpeneneHune KpMBOW COOTBETCTBUS LOMKHO NMPOU3BOAUTLCA Ha CKOPOCTU, He MpeBhIlatoLlen 2 MM/MUH.
MockonbKy Harpyska BObICTPO BO3pacTaeT, Tak Kak CTanbHON cTepXeHb He npornbaercs, MOLHOCTL TeH3o04aTyMKa MoXeT
ObITb 1ErKO NpeBbILLeHa.

X1.5 lMpoueaypa

MpuMmevyaHune X1.1 — HoBas KpuBas KOPPEKTUPOBKM COOTBETCTBUA AOMKHA CO3aBaThCs KaxAblA pas, Korga
NPOW3BOAUTCSH U3MEHEHUe B HacTPOWKe UCMbITaTeNbHOW MallWHbI, Takoe, Kak U3MeHeHWe TeH3o4aTyuKka Unu nepeycra-
HOBKa Ha MaluuHe npucnocobneHns ans narnba. Ecnu ucneitatensHas MallMHa UCMOMb3yeTes TONbKO AN UCMbITaHWIA Ha
M3rnb 1 M3MEHeHUs B ee HacCTPOilke He NPOU3BOAATCSH, HET HeobXO0AMMOCTU B NepepacyeTe KPUBON COOTBETCTBUS.

MpumevyaHune X1.2—HamMawmHax c KOMMLIOTEPHBIM NPOrPaMMHBIM 0becneveHneM, KOTopble aBTOMaTUYECKU
BbIMOSTHSAIOT KOPPEKTUPOBKY COOTBETCTBUSA: 0BpaTUTeCh K MHCTPYKLMW MO NporpaMMHOMY obecrneveHunto, 4Tobbl y3HaTb,
KaK BbIMOMHATE 3Ty KOPPEKTUPOBKY.

1
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X1.5.1 lMpouenypa no onpegeneHno COOTBETCTBUSA.

X1.5.1.1 KoHdurypaumsa cucteMbl TECTUPOBAHUSA COOTBETCTBYET PaKTUHECKON KOHGUrypaLmMmn UcnbiTaHui.

X1.5.1.2 MNepemellatoT HarpyxaroLuii NyaHCOH 40 KacaHWUs C MOBEPXHOCTLIO CTanbHOMO CTEPXKHSA, PacnonoXeHHOo-
ro Ha onopax, Konupys MosioXeHWe CTePXKHA U onop BO BpeMsi (DakTUHEeCcKoro TeCTUPOBaHMS.

X1.5.1.3 YcTaHaBnuBaloT NONepeyHyro CKOPOCTb Ha 2 MM/MUH UK MeHee U HauMHaloT ABUXEeHWe MyaHCoHa B No-
nepeyHoM OTHOCWTeNnbHO obpasla HanpaBfneHWM, 3anucbiBas MOMepeYHoe CMeLLeHWe W COOTBETCTBYIOLLME 3HaYeHus
Harpysku.

X1.5.1.4 TlocTeneHHO yBenM4YMBalOT Harpy3ky A0 3Ha4YeHWs, NPeBLILIAOLLEro HauBLICLLYIO Harpysky, oXuaaemyto
BO BpeMs UcnbiTaHus obpasua. OcTaHaBNMBatoT NepeMeLLeHne HarpyxaroLLlero nyaHcoHa, pasrpyaroT cTanbHOW cTep-
XeHb W BO3BPaLLatoT MyaHCOH B UCXOLHOE MOMoXeHe.

X1.5.1.5 3anucbiBatoT KpuByto Npornda noj Harpy3Kkow, Ha4MHas ¢ MOMEHTa, KOra HarpyxatoLunii Barnvk KOHTaKTU-
pyeT ¢ 06pa3Lom, 4O MOMEHTa, Korga onpeferieHa HausbICLIAs OXuLaeMas Harpyska ucnbiTaHum.

X1.5.2 lMpouenypa no KOppPeKTUPOBKE UCMLITATENBHOW MaLUUHBLI NO NepeMeLLeHUIo:

X1.5.2.1 [Onsa HeobxoanMbIX UBMEPEHUNA NPUMEHSIIOT METO UCTBITaHUSA MaTepuana Ha nonepeyvHbli uarub.

X1.5.2.2 Ncnonb3ytoT KOMMbIOTEPHOE NporpaMMHoe obecrneveHne ANs BbIMOTHEHUS KOPPEKTUPOBKU Nepemellle-
HWs (cMellerus). Ecnu nporpammHoe obecnedeHne OTCYTCTBYET, KOPPEKTUPOBKY NepemMeLleHnst (CMeLLleHWs) BIMOMHSAT
BPpYy4HYyro. [nsa aToro onpeaensoT AuanasoH BO3MOXHEIX NepeMelleHnii (cMelleHuit) (D) KpMBOM Harpyaku, OTHOCUTENBHO
KOTOPOW AOMXeH paccuuTbiBaTbCA MOAYNb MaTepwana. Ons mogyns tOHra, KOTOpPbLIA COOTBETCTBYET Hauboree KpyTbiM
ydacTkam KpMBOW, AuanasoH gofmxeH BbiTb HUXe nNpefena NponopLMoHanbHOCTU. Ona cekyLlmx 1 Mogyneil xopasl gua-
Na3oH JomkeH BbITb Ha yKasaHHOM ypoBHe fedopMaLin UMK yKasaHHbIX YPOBHSAX fedopMaLnmn cooTBeTCTBEHHO. [po-
BOASAT [iBE BepTUKasbHble NIMHUU BBEPX U3 OCU CMeLLeHWs Ans AByx BblibpaHHbIx cMelyeHunit (D1, D2) kK kpuBOW Harpysku
OTHOCUTENbHO CMeLLeHWs 4Ns MaTepuana. B HeKoTopbIX crnyyasx ogHa U3 3TUX ToYeK MOXeT BbITb Ha HYNeBOM CMeLLeHUN
nocre Toro, Kak BblNofHeHa kKoppeKLums 6okoBOW komneHcauum. [poBoAST ABe ropu3oHTarbHble MUHUKM U3 3TUX TOYeK Ha
KpUBOW CMeLLIEeHWUsI Harpy3Kku K ocu Harpyaku (P). Onpegenute Harpysku (L1, L2).

X1.5.2.3 Ncnonb3ys KpUBYIO KOPPEKTUPOBKW COOTBETCTBUS CMELLEHUS Harpy3ku ANns cTaflbHOTO CTEePXHS, pasje-
nsawT L1 1 L2 Ha ocu Harpyaku (P). N3 aTux AByx ToYeK NPOBOAAT rOPU3OHTarNbHbIE IMHUM NOonepek, Noka OHW He KOCHYTCS
KPUBOW Harpy3ku OTHOCUTENBHO CMeLLEeHUs AN CTanbHOro cTepxHs. OT aTUX ABYX TOMEK Ha KpuBOW npornba nog Harpys-
KO YepTAT ABe BepTUKalbHble NIMHWM BHU3 K OCKU CMeLleHUs. OTU 4Be TOYKW Ha OCW CMeLLEeHUsI ONpeAensiioT KOppeKTu-
poBKK (C1, €2), KOTOPLIE HYXHbI.

[nsa npoBefeHWs M3MepeHnii cMeLLeHUiA 4Ns TeCTUpyeMoro matepuana:

Load |
orP
: /
L2 4+—
o — SEope "~ for Young's
Modulus
| MG gTDerns
L1 | /[
D1 D2
Displacement (D)
or Strain

PucyHok X1.1 — lNpumMep kpuBo Moayns Ans matepuana

X1.5.2.4 BblquTatoT KOppekTUpoBKK (c1, ¢2) M3 n3aMepeHHbIx cMelleHuid (D1, D2) Tak, 4ToObl MONy4UTL LOCTOBEp-
Hble n3amepeHus gedopmManum onbiTHoro obpasua (D1-c1, D2-c2).

X1.6 ObpaboTka pe3ynsraToB

X1.6.1 ObpaboTka pesynsratoB Mogyns xopabl

X1.6.1.1 PaccuuTbiBatoT HanpskeHus (o f1, ¢ f2) ana Touek Harpysku L1 1 L2, pucyHok X1.1, ucnonbayst ypaBHeHue
B MN.12.2.3.

X1.6.1.2 PaccuuTbiBatoT gedopmauuto (ef1, ef2) ana cmeweHni D1-c1 n D2-¢2, pucyHok X1.3, UCnonb3ys ypaBHe-
Hue B N.12.8, ypaBHeHue 5.

X1.6.1.3 PaccuutbiBatoT MoAyrnb Marnba xopabl B COOTBETCTBMM € M.12.9.3, ypaBHeHue 7.

X1.6.2 ObpaboTka pe3ynsraToB ceKyLero Moayns

X1.6.2.1 PacueT cekyLlero Mogyns npu nobom HaTsKeHUU BAONb KpUBOW ByAeT TakuM Xe, Kak Npv NpoBefeHnm
u3MepeHua Moayns xopdsl, 3a uckrodeHmem o f1 =0, L1 =0, n D1-¢c1 =0.

X1.6.3 PacueT mogyns tOHra

X1.6.3.1 OnpefnenstoT camblil KpYTON HaKMOH «m» BAOMb KPUBOKW, HUXe npefena npornopLUUoHansHOCTH, UCMONb-
3ys BbIOpaHHble Harpy3ku L1 u L2, pucyHok X1.1 u cmewyenus D1-c1 u D2-¢2, pucyHok X1.3.

X1.6.3.2 PaccuuTbiBatoT Moaynb FOHra B cooTBeTCTBUM € M. 12.9.1, ypaBHeHuUe 6.
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Load
orP /
L2 ‘ -
L1 g
L]
c1 c2

Compliance Correction for
Displacement (D) or Strain

PucyHok X1.2 — KpuBas cOOTBETCTBUSA AN CTarbHOro0 CTEPXHS

Load
orP

L2

L1

D1-c1 D2-c2
Corrected Deﬂectlén
or Strain

PucyHok X1.3 — lNpuMep KoppeKTUpoBaHHOWR KpUBOI MaTepuana
AN CMelLieHUsI KOPPEKTUPOBAHHOrO COOTBETCTBUSA Unn fechopmManmm
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Mpunoxexnue Ob
(cnpaBouHoe)

CpaBHeHMe CTPYKTYpPbl HACTOALWENO CTaHAApPTA CO CTPYKTYPOM NpUMeHeHHOro ctaHgapta ACTM

Tabnwuya OB6.1

CTpykTypa ctaHgapta ASTM D790-10 CTpyKTypa HacToALlero cTaHaapTa
Pasgensbl Mogpasgensl MyHKTBI Pasgenbl Mogpasgensl MyHKTBI
1.1 (1.1.1—1.1.3)* 1.1—1.2 —
1 1
(1.2-1.4)* — — —
2 2.1-2.2 — 2 — —
3 3.1 — 3 31-35 —
41 — 4.1 —
4 4
(4.2-4.3)* — — —
5* 5154 — — — —
6.1 — 52 —
6 6.2 6.2.1* 5 5357 —
6.3 — 51 —
71 — 6.1.2
7.2 721—7.22
7 7.3 —
6.1 6.1.1,6.1.3
7.4 — 6
75 —
8 8.1—8.2 — 6.1.5—6.1.6
9 91—92 — 6.2 —
101 10.1.1—10.1.7 —
10 7 7.1-76
10.2 10.2.1—10.2.3 —
11* 1.1 — — — —
12.1* — — —
12.2 — 8.1 —
12.3 — 8.2 —
(12.4-12.7)* — — —
12 8
12.8 — 8.3 —
12.9.1-12.9.2 8.4 —
12.9
12.9.3 85 —
(12.10-12.11)* — — —
13 13.1 13.1.1-13.1.17 9 9.1-9.2 —
14* 14.1-14.3 — — — —

14




OkoH4aHue mabnuupbi [16.1

rocT P 56810—2015

CTpykTypa ctaHgapta ASTM D790-10

CTpyKkTypa HacTosLero cTaHAapTa

Pasgenbl Mogpasgensl MyHKTBI Paszgenbl Mogpasgensl MTyHKTBI
15** 15.1 — — — —
A1* —
A2* —
X1.* —
MpunoxeHwe — MpunoxeHue A
— a3
— OB
— ar

* NaHHbIl pasgen (nogpasfgen, NyHKT) UCKIIoYEH, Tak Kak ero NonoXeHNa HOCAT NOACHALWMWIA, CrpaBoYHbBIA Unu
pekoMeHAaTenNbHbIA XapakTep.

**[aHHblil pazgen (nogpasgen, NyHKT) UCKIIOYEH, TaK Kak ero MoroXeHWs pa3MelleHbl B pyrux pasgenax Ha-
CTOsILLero cTaHgapTa.
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Mpunoxexnue 1B
(cnpaBouHoe)

MepeyeHb MOaudUKaLMIA HACTOALLErO CTAaHAAPTA NO CPAaBHEHUKO ¢ cTaHgapToMm ACTM

Tabnwuya OB.1

Pasgen, nogpasgen, NyHKT, TOAMYHKT, Tabnuua, npunoxeHve Moaudukauma
3ameHeHo:
«R» Ha «V»
7 MNMpoBeaeHne nenbITaHui «d» Ha «h»

«D» Ha «o»
«M» Ha €&y

3aMeHeHo:

((Gf)) Ha « GZ »

8 ObpaboTka peaynsraTtos «P» Ha «F .

«d» Ha «h»
«Ep HA €8
«D» Ha «w»

MpumevyaHne — B HacTodAweM cTaHgapTe No oTHoweHuo K ASTMD790 nameHeHbl 06o3HaveHns onpege-
NSeMbIX XapaKTepUCTUK Ha NPUHATLIE poccuiickne 0bo3HaueHus.
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Mpunoxexnue A
(cnpaBouHoe)

MonoxeHusa npumMeHeHHoro ctaHaaptTa ACTM, koTopble NPUHATLI B HACTOSALLEM CTaHAapTe
¢ Mogudmkaumen ux coaepkaHus

AOr.1 1 Obnactb NnpuMeHeHus

1.1 HaHHblil MeTof NpUMeHsOT ANS onpeAerieHnss CBOUCTB Npyu usrnbe HeapMUpPOBaHHbLIX M apMUPOBAHHBIX Ma-
Tepuarnos, B TOM YUCIe BbICOKOMOZYIBHEIX KOMMO3WTHBIX MaTepuaroB U aMeKTpou3onsLUOHHLIX MaTepuanos B opmMe
NPSIMOYronbHLIX 06pasLoB, Bbipe3aHHEIX M3 NUCTOB, NIUT UNK (acoHHbIX Npoduneil. MeTod WCMbITaHWA NPUMEHUM K
KECTKUM U K MOMNYXECTKUM KOMMO3UTHBIM MaTepuanam. JaHHblii MeTof UCTIbITaHUiA UCMOMb3YET CXeMY TPEXTOYEHHOTO Ha-
FPYXeHWs1, NpUNoxeHHoro k cBobogHo onepToii 6anke. MeTos YeThipEXTOHMEUHOro HarpyXXeHusi NpeAcTaBreH B cTaHAapTe
D6272.

MpumevyaHune — Pepgakuna pasgena usMeHeHa Ans npuBegeHnst B cootBeTctBue ¢ TpeboBaHusamu FOCT 1.5
(nyHkT 3.1) 1 TOCT 1.5 (nogpasgen 3.7).

Ar.2 4 CywHoctb Metoga

4.1 TNnockuit obpaseL] NPAMOYIONbHONO CeYeHUs], Nexallumii Ha 4ByX Onopax, HarpyaeTcsi COCPefOoTOMEHHbIM B
LueHTpe ycunvem. CoOTHOLLIEHWe MNporieTa Mexay onopamu K TonwuHe obpasua JOSKHO COOTBETCTBOBATL OTHOLLEHMIO
16:1. B crnyyae ecnu ucnblTeiBatoTCs 06pasLbl U3 MaTepuanos (HEKOTOPbIE COUCTLIe MaTepuansl), ANA KOTOPbIX Xapak-
TepHbl 6onbLlune Npornbbl, COOTHOLLEHWE MporieTa Mexdy onopamMu K TofwmHe obpasya MOXET BbiTb U3MeHeHo (CM. pas-
Jen 7 v npuMedaHue 7 B KadecTBe PYKOBOACTBA).

MpumevyaHune — Pepakywa pasgena usMeHeHa ANA NPUBEAEHNSA B COOTBETCTBUE ¢ TpeboBaHuamm TOCT 1.5
(nNyHKT 7.9.5).

AOr.3 7 O6pa3subl AnNA ucnbiTaHUM

7.1 Ob6pasLbl BbIPE3atoT M3 NIUCTOB, MIUT UNU PacoHHEIX NpoduUnei, oHM MoryT BbiTb oThopMoBaHEl M obpa-
60TaHbl 0 HeobxoauMblx pasmepoB. PakTUYeckne pasMepbl, UCMONb30BaHHbLIE B pasgene 4.2, JOMKHbI U3MepsATLCA B
COOTBETCTBUWN C METOAUKON UcNbITaHnin D5947.

MpumedyaHue — [Joboe HeoBxoaumoe LUNUGOBaHe 06pasLioB JOMKHO NPOU3BOLUTLCS TOMNBKO B Hanpaene-
HUK ANWHbI oGpasua.

7.2 JlnctoBble MaTepuarsl (KpoMe CrOUCTBIX TEPMOMACTUYHBIX MaTepuarnos U onpefeneHHbIX MaTtepruanos, npu-
MeHSAeMbIX 41 MeKTPUYECKOR n3onauum, Brrtodasn dpubpy 1 crtogy Co CTEKNAHHBIM HaNoSTHEHNEM).

7.2.1 Onsa Bcex ucnbliTaHWii MaTepuanoB TonwuHoi 1,6 MM (1/16 groima) unu Sonblueid TOMLWMHBLI NPONET MeX-
Ly ornopamu fomkeH 6biTb B 16 (gonyck +1) pa3 6onblue TonwuHel obpasya. [na obpasyosB TonwuHoin 6onee 3,2 MM
(1/8 proiima) wmpuHa obpasla He AoMKHa NPEBLILWATL O4HY YETBEPTYIO NponeTa mexgy onopamu. O6pasybl TOMNLWMHON
3,2 MM W MeHbLLE AOMKHbLI UMETL WUMpKHY 12,7 mm (1/2 proiima). Obpasel JomKkeH 6bITh 4OCTATOYHO ANMHHBLIM A4S TOrO,
YTOObI Ha KaXAoM KOHLe BbicTynano He meHee 10 % oOT nporeTa onop, HO HW B KOEM cryvae He MeHee, YeM 10 % Ha
KaxKgoM KoHuUe. BelcTyn gomkeH ObiTb AOCTAaTOMHBIM 4718 NPefoTBpaLLeHns CKoNbXeHUa obpasLa no onopam.

MpumedyaHue — [lo BOIMOXHOCTU MepBOHaYaribHas NMoBepXHOCTb NUCTa AOIKHa OblTb HeusMeHHol. Of-
HaKo TaMm, rge orpaHuYeHUs UCTbITaTeNIbHOM MallMHEl He MO3BONSIOT BHIMOMHATL BhilleykasaHHoe TpeGoBaHue, T.e. He-
BO3MOXHO OCTaBWUTb MOBEPXHOCTb NUCTa HEW3MEHHOW, Torda ANs oGecneveHnst HeoGXOAUMEIX pasMepoB ofjHa unu obe
MOBEPXHOCTW JOIKHbI GbITh 0GpaboTaHbl Ha cTaHke. Mpu 3TOM HyXHO 06paTUTe BHUMaHWe Ha TONLWMHYy oGpasLUoB U UX
pacnonoxeHue. 3Ha4yeHue, NornyveHHoe Ha obpasyax ¢ 06paboTaHHbIMIU MOBEPXHOCTAMM, MOXET OTNNYATLCA OT 3HaYe-
HWIA, NonyYeHHbIX Ha obpasLax ¢ HeobpaboTaHHEIMU (NepBoHaYanksHBIMU) NoBepXHOCTAMK. CrefjoBaTensHO, B CnieLudgu-
KaLMsx Ha cBolCTBa Ha M3rnb Ha Gornee TONCThIX NUCTaxX JOMKHO GbiTb 0TMeYeHo, Obinn N coxpaHeHbl NepBoHavarnbHble
MOBEPXHOCTW UMK HeT. Ecnu TonbKo ofjHa NOBEpXHOCTb GhbiNla o6paboTaHa Ha CTaHKe, JOIKHO ObiTb 3athMKCUPOBaHO,
6eina nu obpaboTaHHas NoBepXHOCTb Ha CTOPOHE PacTsKEHUS UMM Ha CTOPOHe cxaTusi obpasLia.

MpumevyaHue — MWcnbiTaHust He NPOBOLAATCS AN MUCTOB, KOTOPLIE HACTONBKO TOHKME, YTO M3 HUX Hemb3s
Bblpe3saTb o6pasubl.

7.2.2 Matepuanel MeHee 1,6 mm (1/16 froiima) no TonwmHe. ObpaseL, UCMbITLIBAEMbINA Ha NPOSIETe MEXAyY onopa-
MU 25,4 mm (1 groiim), formkeH 6biTb AnuHoi 50,8 MM (2 Atoiima) n WwnpuHoii 12,7 mm (1/2 groiima).

MpuMmedaHunsa

1 — CoOTHOLLEHNA pa3MepoB OMNop, Ha KOTopble AenaeTcs Cebifika B AaHHbIX METOAMKaX UCMbITaHWIA, npegnonara-
FOT, YTO LUMPUHa onopbl (Banuka) HebonbLuas No CpaBHEHMWIO C MPOeToM onop. MosToMy POopMYIibl He XKeCTKO NpUBA3aHbI
K 3TUM pasMepam.
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2 — B ToM cnyyae, ecnu YyBCTBUTENBHOCTb MaLUWHLI TakoBa, YTO 0bpasLibl 3TUX pasMepoB HeMb3s U3MepUTb, MO-
ryT ucrnonbe3oBaThes Honee WMpoKkMe obpasLbl unu Boree KOPOTKUE NPOMeThl OMop UK U TO U APYroe, MpW YCNOBUM, YTO
COOTHOLLIEHWE MporneTa K ToNwmMHe He MeHee 14 k 1. Bce pa3mepbl JomKHbl ObITb OTpaXeHb! B NPOTOKOSNE UCTLITAHUIA (CM.
TakKKe npumedaHue 5).

7.3 CrnoucTble TepMonnacTUyHble MaTepuansl — SIMCTOBLIE W TOSICTONMCTOBLIE MaTepuanbl, NpUMeHseMble ANs
3rieKTpUYEecKo 3onaLuK, BKIodasa oudpy 1 crnogy co CTEKNAHHBIM HanofiHeHeM. [Ans copToB ¢ ByMaXKHbIM W TKaHEBEBIM
HanonHutenemM 6onee 25,4 Mm (1 AtoiiM) HOMUHANBHOM TONLWMHLI 06pa3sLbl AOMKHLI ObITb 06paboTaHbl Ha cTaHKke ¢ 0benx
NOBEpPXHOCTE 40 TONWMHEI 25,4 MM. [INs COPTOB CO CTEKNAHHBIM M HEANOHOBLIM HanonHuTenem obpasupsl Sonee 12,7 Mm
(1/2 grorima) HOMUHANbLHON TOMWMHLI AOMMKHBI 6bITL 06paboTaHkl Ha cTaHke ¢ 06enx NoBepXHOCTER A0 MyOUHLI 12,7 MM.
CooTHOLLEHMWe NporeTa Mexay onopamu K TONWKUHe AOMmMKHO BbiTb BEIOpaHo TakuM, YToObl paspyLUueHUs NPpOUCXo4uv BO
BHELUHUX BOMNOKHax obpasLoB TOMbKO B pesynbrare uarnbarowero MoMeHTa (CM. npumedanune 7). MNosTomy MoxXeT BbiTb
HeobxoAUMO CcooTHoLLeHUWe Gonbluee, YeM 16:1 (pekomeHayetca 32:1 unu 40:1). [ins ucnbITaHWsA CrioucTeiX MaTtepuarnos,
UMetoLLux crnabyto MPOYHOCTL Ha CXaTue B HanpasneHUW nepneHauKyIsapHOM K CnoaMm, 4N NpefoTBpalleHns Npexaes-
pPEMEHHOro NoBpPeXAEHUA BHELLUHWX BOMTOKOH AOMKHbl ObITb MCMOMb30BaHb! HarpyatoLue Banvkv ¢ yBENMYeHHBIM pagm-
YCOM ([,0 YeTbIpexKpaTHOWR TonwuHLl 06pasya).

7.4 ©opMOBOYHbIE MaTepuarnsl (TeEpMonacTel M TEpMOpeaKTUBHbIE NnacTMacchl). PekomeHayeMblid 06pasel Ans
POPMOBOYHLIX MaTepuanoB ANuHoOW 127, wupuHoi 12,7 n TonwuHon 3,2 mm (5 Ha 1/2 Ha 1/8 grolima). PaccTosiHue Mexay
onopaMu AnsA ucnelTaHns gaHHoro obpasla paBHo 16 (gonyck +1) TonwmH. Cnepyet usberatb 06pa3yoB ¢ SonbLueid Ton-
LLMHOM, eCrn OHW NPOSABAAOT NPU3HAKW YCaAKU U UMEIOT My3blpbKi NpU DOPMOBaHUM.

7.5 BblcokonpoyHble apMUpOBaHHbIE KOMMO3UTHbIE MaTepuarnbl, BKIOYas OpTOTPOMNHbIE CIIOUCTEIE NTAcTUKK.

CooTHOLLEHWEe NporeTa Mexay onopamu 1 TonwuHon obpasLa foMmKHO BbibupaTbes TakuM obpasom, YTobbl pas-
pyLLeHWe NPOUCXO4WUIO Ha BHELLHEA NoBepXHOCTM o6pasLoB U TOMBKO B pesynerate Usrnbarolero MoMeHTa (CM. npu-
MeyaHue 7). COOTHOLLEHWE NpoeTa Mexay onopamu K TonwuHe obpasLa MoxXeT 6biTe Gonee 16:1 (pekomeHayetes 32:1
unun 40:1). Ons HeKOTOPbIX BbICOKOAHN3OTPOMHLIX KOMMO3UTHBIX MaTepuanos gedopMalns caBura MOXeT CyLeCTBEHHO
BITUATEL Ha ONpefeneHne 3HadeHWs MOAYNS, Aaxe Npyu COOTHOLUEeHWSX nponeTa k TonwuHe 40:1. Mo 3Tol npuyunHe, gns
TaKUx maTepuarnoB peKOMeHAYeTCs YBeNMYeHWe COOTHOLLEHWS NporeTa Mexay onopamu K TonwmHe obpasua fo 60:1 ¢
TeM, YToBbl UCKNIOYMTE BO34eicTBMA caBura. [1pu onpegeneHun 3Ha4eHns Mogynsa YNpyrocTy npu narnbe cnoucTbix nna-
CTWUKOB CNeAYeT Y4UTbIBaTh, YTO A4/15 BbICOKOAHW3OTPOMHBIX CIIOMCTLIX NITacTUKOB MOAYrb YpYrocTyh npu nsrnbe sensercs
PYHKUMER, 3aBUCSALLEN OT CBOICTB OTAENbHBIX CIOEB W UX B3aWUMOAEWCTBUSA B paMKaxX O4HON CTPYKTYpPLI U He obsasaTtenb-
Ho BygeT paBeH MOZYSlo YNPYroCcTy Npu pacTsXeHWN.

MpuMmevyaHue — Kak NpaBuUno, COOTHOLLEHUs NporeTa Mexay onopamu K TonluHe obpasya 16:1 goctatou-
Hbl, KOrja COOTHOLLEHWE MpeAena NPoYHOCTY Ha pasphbiB K NMpefeny npo4YHOCTM Ha cABUr MeHee 8 K 1, ojHaKo COOTHO-
LUeHMWe MporeTa Mexay ornopamu K TonLuHe obpasia JOMmKHO YBENWUMBATECS 1S KOMMNO3UTHBIX CIIOMCTHIX MacTUKOB,
MMEHLLMX CPaBHUTEMNBHO HWU3KWIA NMpeAen NPOYHOCTM Ha CABUI Ha MIOCKOCTW CIIOMCTOrO NacTuka U CPaBHUTENbHO BbICO-
KWiA Npefen NPOYHOCTM Ha pasphbiB.
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KnioueBble crioBa: KOMMNO3WUTbl MONMMMEPHBIE, MPOYHOCTL NPU M3rnbe, TPEXTOYEYHBINH M3rnb
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