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MpeaucnoBue

Llenu, OCHOBHbIE NMPUHUMMBI U OCHOBHON NOPSAOK NPOBeAeHust paboT Mo MEXroCy4apCTBEHHOW CTaH-
Aaptusauum yctaHosneHsl B FOCT 1.0—2015 «MexrocyaapcTeeHHas cuctema craHgaptusaymn. OCHOBHbIE
nonoxeHusi» U MOCT 1.2—2015 «MexrocynapcrBeHHas cuctema craHgaptusauyun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBUa U PEKOMEHAaLMK N0 MEXIOCYAapCTBEHHON cTaHaapTu3auuu. Mpasuna paspaboTku, npu-
HATUA, 0BHOBNEHNSA U OTMEHbI»

CBeaeHus O cTaHaapTe

1 NOAIOTOBJEH ABTOHOMHOI HEKOMMEpPYECKON opraHu3auuei «LleHTp HopMUpoBaHus, ctaHgapTu-
3auum u knaccudpukaumm komno3utosy (AHO «CtaHgapTkOMNo3uT») npu ydactun ObbeanHeHus puguye-
cknx nuy «Coto3 npoussoauTenein KoMnosmtTos» («CO3KOMNO3NT») HA OCHOBE OhuLUMarnbHOro nepesoga Ha
PYCCKUI A3bIK aHIMOA3bIYHOW BEPCUM YKA3aHHOIO B MyHKTE 5 ctaHaapTa, KOTopbli BbinonHeH Py «CTAH-
JAPTUHOOPM»

2 BHECEH ®eaepanbHbIM areHTCTBOM MO0 TEXHUYECKOMY PErynIMpoBaHMIO 1 METPONOTUn
3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3aLuu, METPONOrMKM u ceptudukayum (npo-

TOKON OT 7 uioHs 2017 1. Ne 99-11)
3a npuHATHE NPOronocoBanu:

KpaTtkoe HauMeHoBaHWe cTpaHbl Kopa cTpaHbl CokpalleHHoe HarMeHOoBaHWe HaLWoHanbLHoOro opraHa
no MK (MUCO 3166) 004—97 no MK (MCO 3166) 004—97 Mo cTaHAapTU3aLmu
Benapycb BY loccTangapt Pecnybnuku Benapych
Kuprusus KG KelprelactaHgapT
Poccus RU Poccrangapt
TagxukuctaH TJ TagxukcTaHgapT

4 MNpukasom degepansHOro areHTCTBa N0 TEXHUYECKOMY PETYNMPOBAHMIO U METPONOTUK OT 5 CeHTAGPA
2017 r. Ne 999-cT MexrocyaapcTBeHHbI ctaHaapt MOCT 34163.2—2017 (ISO 6603-2:2000) BeeaeH B aei-
CTBME B KQYECTBE HALMOHAaNbHOroO craHaapta Poccuiickoit deaepauum ¢ 1 uionsa 2018 r.

5 HacroAwmii ctaHgapT ABRSETCA MOAUMULIMPOBAHHBLIM MO OTHOLLEHMIO K MEXAYHAPOAHOMY CTaHAAPTY
ISO 6603-2:2000 «Mnactmaccel. OnpeaeneHne NoBeAEeHUs XXeCTKUX NNacTtmMace npu Npokone nojg Bo3aen-
cTBueM yaapa. Yactb 2. UcnbitaHue Ha npo6ow ¢ nomoubio MHCTpyMeHTa» («Plastics — Determination of
puncture impact behavior of rigid plastics — Part 2: Instrumented impact testing», MOD).

[ononHuutensHbie cnosa u ¢pasbl, BKNIOYEHHbIE B TEKCT CTaHAAPTa ANs y4eTa 0COOEHHOCTEN poccuit-
CKOW HaLMOHarmnbHOW cTaHaapTu3auum n/unum oCOGEHHOCTEN MEXTOCYAapCTBEHHOW CTaHAApPTU3aLUuKU CTPaH,
yKa3aHHbIX BbiLLe, BblAENEHbI KypPCMBOM.

CCbIfKU Ha MeXAyHapoAHbIe CTaHAAPThI, KOTOPbIE HE NPUHATBI B KAYECTBE MEXTOCYAaPCTBEHHbIX CTaH-
[apTOB, 3aMEHEHbI HA COOTBETCTBYIOLLME MEXTOCY1apCTBEHHbIE CTAHAAPTHI.

HaumeHoBaHue HacToAwero craHaapta USMEHEHO OTHOCUTENbHO HAUMMEHOBAHUSA YKA3aHHOIO MeXay-
HapoaHoro craHaapra Ans npuseaeHuns B coorsercrene ¢ FOCT 1.5 (nogpasaen 3.6).

CBefleHns1 0 COOTBETCTBUM CCbINOYHbIX MEXTOCYAAPCTBEHHBIX CTAHAAPTOB MEXAyHaPOAHbLIM CTaHaap-
TaM, UCMOMb30BAHHLIM B KAYECTBE CCbINOYHLIX B MPUMEHEHHOM MEXAYHAPOAHOM CTaHAapTe, NpuBEAEHbI B
OOMOSIHUTENBHOM NpunoxeHuu JA

6 BBE[JEH BINEPBbIE
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UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© CraHgaptuHcopm, 2017

B Poccuiickon ®egepaumm HacCTOALWMA CTAHAAPT HE MOXET ObITb NONHOCTLIO UM YaCTUYHO BOCNPOU3-
BEEH, TUPaXXMPOBAH U PacnpoCTPaHEH B KaYeCTBe ouumansHOro usgaHua 6e3 paspelueHus egepansHoro
areHTCTBa N0 TEXHUYECKOMY PErynMpoBaHUIO U METPONOrUU
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FOCT 34163.2—2017
(ISO 6603-2:2000)

M E X T FocVY adAPCTUBEHHUB W" CTAHAAPT

NNACTMACCHI
OnpepneneHue NoBeAeHUA XeCTKUX NracTMacc npu npo6oe noa Bo3aencTBMEM yaapa
YacTb 2
MHCTpYMeHTasnbHbIN MeTOoz,

Plastics. Determination of puncture impact behavior of rigid plastics.
Part 2. Instrumented method

Dara BBegeHua — 2018—07—01

1 O6bnacTb npuMeHeHus

Hacroawwii ctaHgapT ycTaHaBnNuBaeT METOZ ONpeaeneHnsa CBOWCTB XECTKUX NnnacTMace B hopMe nno-
CKkux 06pasLoB, HaNpMMep AUCKOB UMW KBAAPATOB C NPUMEHEeHneM NpubopoB ANA U3MEPEHUs yCunus u ae-
dopmaumu (npormba). MeToa NPMMEHSIOT ANA NoNy4YeHUsa auarpamm 3aBUCUMOCTU «ycunue — aecopmauus
(npormB)» unu «ycunue — BpPEeMsy, 3anUCaHHbIX NPU NOCTOAHHON HOMUHANbLHOW CKOPOCTM OOIKa, U OH He-
0bxoauMm Ansi AeTanbHON XapakTePUCTUKN NOBEAEHMS NnacTMace noj AericTeMeM yaapa.

Ecnu ana onpegeneHusa CBOMCTB NNACTMACC NpU yaape A0CTaTO4HO ONpeaenuTh SHEPIUIO paspyLUeHuUs
npuv yaape Ha OCHOBE UCMbITaHUs 60NbLLUOTO KonuyecTBa 06pasLOB, MOXHO ucnonb3oBatb MOCT 34163.1—
2017 (ISO 6603-1:2000).

Lienbio HacToALWEro ctaHaapTa He SIBNAETCHA MHTepNpeTaums MexaHu3ma paspyLleHUst B KaXaon KOH-
KPETHOW TOYKe Auarpammbl «ycunue — aecopmayus (npormb)». 310 BXOAUT B 3a[a4M Hay4yHO-UCCneaoBa-
Tenbckux pabor.

MpumevyaHue — CM. Takke NOCT 34163.1—2017 (ISO 6603-1:2000), pasgen 1.

2 HopMmatuBHbIe CCbISIKU

B HacTosAwem ctaHgapTe UCNONb30BaHbl HOPMATUBHBIE CChISIKU Ha CreayloLume MeXrocyapCTBEHHbIE
CcTaHaapTsbl:

FOCT 14359—69 MNMnacrmaccel. MeToabl MexaHu4eckux ucnbitaHui. Obwme TpeboBaHus

FOCT 34163.1—2017 (ISO 6603-1:2000) Nnacrtmaccel. OnpeaeneHne NoOBeAEHUS XECTKUX NNacTmace
npu npo6oe noa Bo3aencTemeM yaapa. Yactb 1. HeMHCTpyMeHTanbHbIn MeToa

MpumeyvaHue — MNpu NoNMbL3OBaHUN HACTOSALLIUM CTaHAAPTOM LienecooGpasHo NpoBEPUTL AEUCTBUE CChINIOYHBIX
CTaHAapToB B MH(POPMaLMOHHON cucTeMe oBLEero nonb3oBaHUA — Ha oduLmMansHoOM caiiTe defiepanbHOro areHTCTBa
NO TEXHUYECKOMY PErynupoBaHuio U METPONOrN B ceTu MIHTEPHET UnK No eXerofHoMy WHGOPMaLMOHHOMY yKasaTenio
«HaunoHankeHble cTaHgapThl», KOTOPLIA ONyGNMKOBaH MO COCTOsIHMIO Ha 1 SHBapsi TekyLlero roga, v rno BbiNyckaM exe-
MeCAYHOro WHGPOPMaLMOHHOrO ykasaTens «HauuoHanbHble cTaHfapTbi» 3a TeKyLmid rof. Ecnu ccbinovHblii cTaHgapt
3aMeHeH (U3MEHeH), TO NPU NONb30BaHNU HACTOALLMM CTaH[apTOM CIieflyeT PYKOBOZ CTBOBATHCS 3aMeHSIOWMM (M3MeHEH-
HbIM) CTaHAapTOM. ECnn cCbINOYHbIA cTaHAapT OTMeHeH 6e3 3aMeHbI, TO NOMOXEHWE, B KOTOPOM JlaHa CCbIfka Ha Hero,
NPUMEHSETCA B YacTu, He 3aTparuBaroLLeil 3Ty CChISIKY.

U3panue ocpuumnanoHoe
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3 TepMUHbI 1 onpeneneHus

B HacTosiLeM cTaHgapTe NPUMEHEHbI CreayoLmMe TePMUHbI C COOTBETCTBYIOLLMMU ONpeeneHUAMU:

3.1 ckopocTb Npu yaape v, , M/c: CKopocCTb Golika OTHOCUTENLHO OMOPbl B MOMEHT yaapa.

3.2 ycunue F, H: Ycunue, okasbiBaeMoe 60MKOM Ha UCNbITYEMbIN 0b6paseL, B HanpaeneHuu yaapa.

3.3 pedbopmauums (nporud) /, mm: CmelleHne Bolika OTHOCUTENbLHO onopel 06pasLa, BO3HUKAOLLEE B
MOMEHT NepBoOro kacaHusi 6oMKoM UcnbiTyemoro obpasua.

3.4 3Heprusa E, [x: SHeprus, 3aTpadeHHas Ha aedopmauuio u npoboi ucneiryemoro obpasua Ha Be-
nuyuny nporuba /.

MpumMevyaHne — OHepruo onpeAensaoT NyTeM BbIYMCIEHUA NnoLasmn nof KpUson «ycunue — gedopmanus
(mporn6)» Mexay Toukoii ygapa u nporuba /.

3.5 makcumanbHoe ycunue Fy,, H: HauGonbliee ycunue, BO3HMKAIOWEE BO BPEMs WUCMbITAHUSA
(cM. pucyHkun 1—4).

3.6 pecdhopmauma (nporud) npu MakCMMansLHOM ycunum fy, Mm: MpornG, nony4YeHHsIR NpU Makcu-
ManbHOM ycunuu F, (CM. pucyHku 1—4).

3.7 aHeprus npu MakcMManLHOM ycunuu Ey, [x: SHeprus, 3aTpadeHHas Ha oCTxkeHne nporuba i,
npu MakCMManbHOM YCUITUKU (CM. PUCYHKK 1—4).

3.8 pechopmaums (nporn6) npu npo6oe Ip, Mm: MporuG, npu KOTOPOM ycunue NagaetT A0 NONOBUHbI
3HaYeHMA MakcUManbHoro ycunus Fy, (CM. pucyHkn 1—4 v npumevanue k 3.9).

3.9 aHeprus npo6os Ep, [x: SHeprus, satpaveHHas Ha aedopmaumio (npormG) npu npoGoe /p
(CM. pUCYHKM 1—4 U NpuMeYaHue).

MpumevyaHue — lMpn UCMbITaHUKM BASKMX MaTepuanos npeobpasosBaTtenb (faT4MK) ycTaHaBNMBAKOT Ha HEKO-
TOPOM PaccTOSHWUU OT KOH4MKa Goiika, YTOOLI 3aperucTpupoBaTe CUNy TPeHWUs, ACACTBYIOLLYIO MEXAY LMIUHAPUYECKOH
YacTbto Goiika U npobuBaembliM MaTepuanom. COOTBETCTBYIOLLYIO SHEPrui0 TpeHUS (PPUKLMOHHOTO B3aUMOAERCTBUA) He
CriefyeT y4uThIBaTh NPU BLIYUCTIEHUM SHEPrUK NPoBos, NpK KOTOPOIA yeunue nagaeTt 40 NOMOBUHbI 3HAYEHNS MakCuMass-
HOro yeunus Fy,.

3.10 paspyweHue npu yaape: MexaHnyeckoe noBpexaeHne UCNbLITYEMOro mMarepuana, Koropoe Mo-
XKET NpeacTaBnATb co60i NGO U3 NEPEYNCNEHHBIX HUXE TUMOB (CM. NPUMEYaHUE):

a) YD nnactuyeckas gedopmauumsa (yielding) (Hynesor HaknoH npu MakcumarnsHOM yCunuu) ¢ nocneay-
tOLLE rnyOOKON BbITAMKOIA;

b) YS nnactuyeckas gecdopmauyus (yielding) (HyneBon HaknoH NpU MakCUMaribHOM yCUnuu) ¢ nocneay-
IOLLUMM CTabunbHbIM PacrnpocTpaHeHUeM (Mo KpanHei Mepe, YaCTUYHO) TPELLVWHBI;

¢) YU nnactuyeckas aedopmauus (yielding) (HyneBow HaknoH npym MakCUManbHOM yCUIUK) € nocneay-
IOLLMM HECTabUNbHbLIM PacTPECKMBAHNEM,;

d) NY otcyTcTBME nnacTtuyeckon gecopmanun.

CM. puCyHKkn 1—4.,

MpurmedvaHune — CpaBHeHNe PUCYHKOB 2 U 3 NOKasbIBaeT, 4To Aedopmaums (nporub) npu npoGoe /p U 3Heprus
npobosi Ep naeHTuYHbl Ana TMnos YS 1 YU. Kak nokasaHo Ha pucyHke 4, UAEHTUYHblE 3Ha4eHUsI NpU MakcUManbHoM
ycunum nm npoboe obHapyeHbl AnsA nporuba, a Takke ANA SHeprun B crnydae paspylieHus tuna YU. [Ans cnoxHoro no-
BefeHna 06pasLioB — CM. NpUNoxeHue A.
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Fjy — MaKkcumManbHoe ycunue; Ey — 3Heprus npu MakcumanbHoM younuu; Ep — aHeprus npo6os; iy — Aedopmauus (nporu6)
npy MakcumansHom ycunuu; I, — aedopmauus (nporu6) npu npoboe

PucyHok 1 — MNpumep aAnarpaMmbl «ycunve — aedopmanus (nporub)» aAns paspyLueHus
B BUAE nnacTudeckoi Aedopmanmm (HyneBoid HAKMOH NpU MakcMmanbHOM YCUnnm)
C nocneayioLlei rmy6boKoiA BLITSHKKON U TMMWYHBIA BuA 00pasLoB Nocne UCNbITaHUS (CO CMa3Kom)
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Fyy — MakcumaneHoe ycunue; £y, — 3Heprusa npu makcumarnbHom ycunuu; Ep — aHeprua npo6os;
Iy — aedopmaums (npornG) npu makcumanbHom ycunum; o — aecopmauus (npornG) npu npoGoe

PucyHok 2 — lNpumep guarpammbl «ycunue — aedopmaums (nporub)» ans paspyLueHusi
B BUAe nnacruyeckon aedopmManm (HyneBoil HAKMOH NPU MakCUMarnbHOM YCUNuu)
C nocneayowmUM cTabunbHLIM pacnpocTpaHEHMEM TPELLUMHB U TUMMYHLIA BUA obOpasLos
nocrne UCMbITaHUA (CO CMa3KOW)
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Fy — makcumansHoe ycunue; £y, — 3Heprus npu makCumarnbHom ycunuu; Ep — aHeprus npobos;
Iy — aedopmaums (nporn6) npu makcumanbHoOm ycunuu; jp — aedopmauus (nporu6) npu npoGoe

PucyHok 3 — Mpumep avarpammbl «ycunue — aecdopmaums (Npormb)» ans paspyLueHus
B BUJe nnacrudeckon aedopmManmm (HyneBoil HAKNOH NpU MakCUManbHOM YCUNnm)
C nocneayoLLmMM HeCTabUnNbHLIM pacnpocTPaHEeHUEM TPELLMHLI U TUMUYHBLIA BuA, 06pasLioB
nocne UcnbITaHUA (Co CMasKom)

MpumeyaHne — CobcTBEHHYI0 BUOpaUMIO AETEKTOpPA HarpyskM MOXHO yBUAETb MOCIEe HECTabWUNbHOrO pac-
TpeckuBaHus (6oek u JaTumk yeunus).
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Fjy — makcumansHoe ycunue, Eyy — 3Heprusi npu makcumasibHom yeununm; Ep — aHeprus npo6ost;
Iy — Aedopmauma (nporuG) npu MakcumansHoM ycunuy; fp — aecopmauus (npormb) npu npoboe

PucyHok 4 — Mpumep avarpammbl «ycunue — aedopmauus (nporvb)» ans paspyweHns
6e3 nnacTnyeckon gedopmaummn ¢ NOCNeayoLWmUM HeCTabunbHbIM PpacnNpoCTPaHEHUEM TPELLUH
M TMMWYHBIA B 0OpasLIOB NOCNE UCNbITaHNSA (CO CMa3Kow)

4 CywHOCTL MeToAa

WcnbiTyemblii o6pasel; npobusaloT B cepefuHe ¢ NOMOLLbIO CMasaHHOro 6oiika nepneHANKYNApHO K No-
BEPXHOCTH MpPU paBHOMEPHOW HOMWHaNbLHOK ckopocTu. lMonyyeHHble B pesynsrare UsMepeHUs Auarpammel
«ycunue — aedopmauus (nporub)» unu «ycunme — BpemMs» 3an1cbiBaloT C MOMOLLbIO ANEKTPOHHOW annapa-
Typbl. Bo Bpemsi ucnbiTaHus MCMbITYEMbIl 06pa3seL) MOXHO yAepXXUBaTb B 3aXKumax.

[luarpamma 3aBUCMMOCTM «ycunue — aedopmauus (nporub)», nonyyeHHas Npu 3TUX UCTIbITAHUSIX, NO-
Ka3blBaeT noeefeHne obpasua noa AelictBueM yaapa, no KOTOPOMY MOXHO CYAUTb O HEKOTOPbIX XapaKTepu-
CTUKax marepuana.

5 Annaparypa

5.1 UcnbiTatenbsHoe YCTPOWCTBO, COCTOSILLIEE U3 CNEAYIOLIUX OCHOBHbIX YacTel:

- HOCMTENb 3HEpruM — OOBLIMHO NaAAIOLWMNIA FPY3, MOXHO UCMONb30BaTh rPy3 C MMAPABNIMYECKUM NPU-
Bogom (5.1.1);

- 60oeKk CO CMa3KoM;

- onopa ans o6pasua (PEKOMEHAYETCH C 3AXKUMHbBIM YCTPONCTBOM).

WcnbiTatenbHOe YCTPOICTBO AomkxHO ofecneunsarte npoboii ucneiryeMoro oGpasua B LEHTpe npu no-
CTOSIHHOIA CKOPOCTM NEepneHAMKYNSPHO K NOBEpXHOCTU obpasua. Annaparypa AomkHa obecneumsarb namepe-
HWe yCcunusi, OKasbiBaeMOro Ha UCnbITyeMbli oOpasew B HanpaeneHuu yaapa, v npormb ucnoiryemoro obpasua
B HanpasneHuu yaapa (CM. pUCYHOK 5).

5.1.1 Hocutenb sHeprum C NpeanovTUTENLHON CKOPOCTLIO yaapa vy (4,4 £ 0,2) m/c (3.1).

[ins ncknioueHUs NonyYeHust HECONOCTABUMBIX PE3yNLTATOB B CBSI3W C BSIBKOYMNPYrMMKU CBOMCTBaMU UC-
NbITYEMOro Marepuana CHUXEHME CKOPOCTU HOCUTENS 3HEPruM B NPOLIECCE UCTIbITAHMSI He AOMKHO NPeBbl-
watb 20 %.

6



FOCT 34163.2—2017

Mpumevyanue — [ina xpynkux matepuanos 6onee noaxoasieit MoxeT 6bITb CKOPOCTb yAapa, paBHas 1 Mm/c,
T. K. MY 3TOW CKOPOCTU CHINKAETCS ypoBeHb BUGpaLMK 1 LyMa 1 yry4liaeTcsi KayecTBo AnarpaMmMbl «ycunue — aecdop-
MaLus (nporu6)» (cM. npunoxeHue A).

5.1.1.1 HocuTenb aHeprumn ¢ ncnonb3oBaHWeMm rupaBnuyeckoro NpuBoAa NpeacTaeBnseT co6on BbICO-
KOCKOPOCTHYIO UCMbITATENbHYIO MAaLLMHY C COOTBETCTBYIOLLMMU MPUCNIOCODNEHUSIMMU.

Mpun ncnonb3oBaHMM TakKMX MALLMH NMIOB0E OTKNOHEHUE CKOPOCTU B0IMKa OTHOCUTENLHO ONOPbLI B MOMEHT
yaapa ot 3aaaHHON CKOPOCTU AOMKHO KOHTPONMPOBATLCA, HAaNpUMEp NyTeM 3anucy KpUBbIX «Nporud — epe-
MS1» U NPOBEPKU UX HAKINOHA.

5.1.1.2 Hocutenb aHeprum ¢ MCNONbL30BaHUEM NAAAIOLLErO rpy3a, KOTOPbIA YCKOPSETCA 3a CYET CUnbl
rpaBuTaLym, C NPYXXMHHLIM UMM MHEBMATUYECKUM NPUBOAOM NPEeACTaBNsAeT COO0M UCNbITATENLHYIO MALLUHY C
nagaroLmM 3a0CTPEHHbIM FPy30M.

Ecnu npu ncnonb3oBaHuyM MalLMH C NaAaOLLMM IPy30M NpeHebpeyb NOTEPSIMM Ha TPEHUE, TO CKOPOCTb
yaapa v, COOTBETCTBYET BLICOTE NajieHNs1 HOcUTens sHeprum H,, pasHon (1,0 £ 0,1) m.

[na Bcex HocuTeneit sHeprum TMNa NagatoLLero rpysa cKopocTb yaapa U3MepsiioT C NOMOLLbIO AaTYUKOB
M3MEepeHUsa CKOPOCTU, pasMeLLeHHbIX BONU3u To4ku yaapa. MakcumanbHOe CHUXKEHUE CKOPOCTU BO BpeMsi UC-
MbITAHNA NPUBOANUT K MUHUMANbLHOM MacCe HOCUTENs SHEPrun Mg, KI, B COOTBETCTBMU C HEPABEHCTBaMU (CM.
npumevaHue).

mg 2 6E*Ivy? O]
mg 20,31E* ana vy = 4,4 mlc, @

rae  E* — makcumanbHasi aHeprus npobos, [k (cm. 3.9);
Vo — CKopocTb yaapa (4,4 m/c, cm.3.1).

MpumedvaHue — B GonbLIMHCTBE Cry4aes B3BELUEHHbIA HOCUTeNb 3Heprun oblei Maccon mg , pasHoii 20 kr,
cuuTaloT AocTaTodHbLIM ANns 6onbLuoro 6oiika u Maccol 5 k- — gnsa manoro 6oiika (5.1.2).

5.1.2 PekoMeHayeTCA UCMONb30BaTb CTanbHON GOEK C NONMPOBaHHON, NONYCHEPUIECKON yAapHON No-
BEpPXHOCTbI0 AnameTtpom D, (20,0 £ 0,2) mm. [JonyckaeTtcss UCnonb30Barb 6OeK C yAapHOH MOBEPXHOCTLIO
anamerpom (10,0 £ 0,1) mm.

MpumeyaHne — PaSMepr Boiika u cocTosiHue NoBEpPXHOCTU 6y,qu BNUATHL Ha pe3ynbraTthl UCNbITaHUA Ha yaap.

Boek nsrotosnsAtot n3 noboro Marepuana, MMeroLwero 40CTaTo4Hoe CONpPOTUBIIEHUE M3HOCY M AOCTaTOM-
HO NPOYHOro, YTOOLI NPEAOTBPATUTL NnacTuyeckylo aedopmauunio. OBbLIMHO NPUMEHSIOT 3aKareHHyIo cTarnb
unu matepuansl ¢ 6onee HU3KON MAOTHOCTLIO (HaNpUMeEp, TUTaH).

Monycdepuyeckyto NoBepxXHOCTL GoMka He0Bx0aAUMO CMa3aTb, YTOObI YMEHbLUMTL TPEHUE Mexay Ooli-
KOM U MCMbITyeMbIM 00pasLomM (CM. NpuMevaHue u npunoxexHue B).

MpuMedvaHue — PeaynbtaThl UCNBITAHUA, NONYYEHHBIE C NOMOLLBIO CMa3aHHOTO M Cyxoro Goika, MOryT OTnu-
yarbes. [pu TeMnepaTypax HUXe TeMNepaTypbl OKpyXKatoLLeil cpeabl KOHAeHcaT MOXET AeCTBOBaTb Kak cMaska.

Jartuuk Harpysku AomkeH ObiTb YCTAHOBNEH Kak MOXHO Gnuxe K KOHYMKY Golika, YToObl CBECTU K MUHU-
MYMy BCE BHELUHWE CUMbl, U 4OCTATOYHO 6N3K0, YTOOLI BLINOSIHANOCHL TpeboBaHWE K YAaCTOTHOW XapakTepu-
cTuke (CM. 5.2), CM. pUCyHOK 5.

5.1.3 OnopHoe KOMbLO (CM. PUCYHKKN 5 1 6), NOMEeLEHHOe Ha XXEeCTKOEe OCHOBaHUE U CKOHCTPYUPOBAHHOE
Tak, 4YTO NMoA UCMbITYEMbIN 06pa3el He nonagaeT BO3ayX; Takum 06pa3omM UCKNIOHAETCA BO3MOXHbIN IddekT
NpY>XuHbl. MPOCTPaHCTBO NOA ONOPHLIM KOSbLIOM AOSMKHO ObITb AOCTATOUHbIM, YTOOLI 6OEK MOr NepeMeCcTUTb-
cs nocne npo6os ucnbiTyemoro o6pasua.

BHyTpeHHUIi gnameTp onopHoro konbua (40 £ 2) Mm unu (100 £ 5) MM, MMHUManbHAaA BbICOTA 12 MM.

5.1.4 OcHOBaHME ANSA UCILITATENbLHOW YCTAHOBKU, NPOYHO NPUKPENIIEHHOE K XKECTKOW KOHCTPYKLMM, Tak
4TOObI Macca OCHOBaHUS (CM. PUCYHOK 5) MMena J0CTaTO4HYIO XEeCTKOCTb, YTOObI CBECTU K MUHMMYMY NPOrné
onopbl o6pasua.

Mpu pacuete gedopmauyun (Npornba) NO KMHETMHECKON SHEPruM Najalowero rpysa MCnofb3yloT Mu-
HUMAnbHOE 3HaYeHue COOTHOLLEHWA MAcC OCHOBaHUA (Mg) W HOCUTENs 3Heprun (M), Mg/mg, pasHoe 10.
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OT0 NpenoTBpaLlaeT nepegadvyy OCHOBAHUIO YCKOpeHus, npesbiwaowero 1 % oT CKoOpoCTu yaapa, 40 KOHUA

ucnbiTaHus. Ans HeNOCpPeaCTBEHHO U3MEPSEMbIX NPOrMBOB 3TO MUHUMANbHOE OTHOLLEHWUE SIBMSIETCS TOMNbKO
pekoMeHgauunen.

MpumedaHune — Bonee nogpobHbIN pacyeT gedopMauum C UCNONb30BaHNEM KUHETUHMECKOW SHEpPruu nagato-
Lero rpysa npusegeH B [1].

T
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17 — nenbITyeMbln 06paseL,; 2 — nonycdeprnyecknii KOHYMK Boiika; 3 — AaTumK Harpysku (NpeanoYTUTENBLHOE pacronoxeHue);
4 — cTepxeHb; 5 — onopa ucnelTyemoro obpasya; 6 — 3axumMHoe KonbLo (HeobasaTensHo);
7 — ocHOBaHue; 8 — akycTuyeckasa usonauus (He ob6asartensHo)

PucyHok 5 — MNpumep ncnelTaTenbHOW YCTaHOBKU

— o5,
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7
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1 — 3axuMHoe konbLo (He obAsaTenbHO); 2 — ornopa UcnelTyeMoro obpasLa
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B Munnumetpax

Tun obpasua
Pasmepsl
KsaapaT co cTopoHoi [uck amameTpom

D2 40+ 2 1005
D3 60 140
D4 6onee 90 6onee 140

12 12

1 1

PucyHok 6 — 3axunMHoe ycTpoicTBO (cxemaTudeckoe nsobpaxeHue)

5.1.5 3axxMMHOE yCTPONCTBO (He 00sA3aTenbHO), COCTOALLEE U3 BYX YACTEW, ONOPHOTO KOMbLIA U 3aXKUM-
HOro KonbLa (CM. PUCYHOK 6) Ansi ucnbiTyembix 06pasuoB B BuAe AUCKka. BHYTpEHHUIT guameTp 3aXXMMHOro
ycrpoinctea (40 £ 2) mMm unu (100 £ 5) mm.

3axmM AenCTBYEeT NyTeM NPUIOXEHMsA ycunus k oopasuy. Pekomenayemoe ycunue He meHee 3 kH.

MpumeyaHne — YenewHo NPUMEHSIIOT 32KMMbl C NHEBMATUYECKAM NPUBOAOM UMK AeiCTBYIOWME C NOMOLLLIO
BUHTOB. Pesyrnirarh, NOfly4eHHbIE A51A UCTILITAHWS! C PUMEHEHNEM 32XXKMMOB 1 683 HUX, OTANYaIoTCA (CM. NpunoxeHne C).

5.2 MNpu6opsb! ana namepenunn ycunusa u gedopmauum (npornda)

5.2.1 CucremMa AN u3aMepeHUs yCunus, NpuknaasiBaemoro kK oopasyy

Boek MOXeT ObITb OCHALLUEH TEH30MEeTpaMu UNKU Nbe30INEKTPUYECKUM AATYMKOM Harpy3ku, KOTOPbIN
HeoOX0AMMO pa3mecTuTb ONM3KO K KOHYMKY Oorka. Takke gonyckaeTcsa nobon apyrov yaoOHbI MeToa us-
MEepeHUsa ycunus.

Cucrtema usMepeHns ormkHa obecnevmsaTtb perucTpauuio YCUnuin ¢ TOMHOCTbIO £ 1 % OT COOTBETCTBY-
IOLLLEro MakCMMarbHOrO YCUIMS.

Mepen ncnbiTaHMEM CUCTEMY U3MEPEHUS YyCUNUA cneayeT oTkanubpoBaTb. KannbpoBKy MOXHO BbINOr-
HATb CTAaTUY4ECKMM METOAOM (Hampumep, NyTeM MPUIOXKEHUS1 U3BECTHbIX HArpy3ok K 60MKy) unu guHamude-
CKUM METOAOM.

MorpeLlHOCTbL U3MEPEHUS YCUIUA nocne kanubpoBku AomkHa ObiTe MeHee £ 0,5 % oT ycunui, ucnonb-
30BaHHbIX NPK KanubpoBke.

B cBsi3K C TEM, YTO NPOAOIMKUTENBHOCTb UCTbITAHUSA HE3HAYUTENbHA, CNeAYeT NPUMEHATbL TONbKO JreK-
TPOHHbIE AaTYUKKN Harpy3Kku ¢ BbICOKOW COBCTBEHHOW 4acToToN (CM. npumMeyanue 1).

CoGcTBeHHan YacToTa f, UCMBITATENLHOTO YCTPONCTBA (D0EK NIIOC AaTYUK HArpy3Kku) A0MKHA COOTBET-
CTBOBATHL YCNoBmio f, 2 6 KI'L.

OnsA uHTepnpeTaunm CnoXHbIX KpUBbIX «ycunme — aedopmauus (nporub)» moryTt notpebosatbca 6o-
nee BbICOKNE 3HAYEHMA COBCTBEHHOI YacToThl f, (CM. npunoxexne A). [insa o6HapyxeHUs Nnepeoro NoBpex-
AEHNS, NOKa3aHHOro Ha pucyHke A.2, CoBCTBEHHAn YacToTa JOMKHA COOTBETCTBOBATL YCNOBMIO f, = 5/AL:.
rae  f, — coBcTeeHHan vacrota, kI,

Afg — BpeMsi AOCTMXEHNA (MOSABIEHUS) COOTBETCTBYIOLLETO 3MEMEHTa KPUBOI «ycunue — aedopmaums
(nporu6)», MC (CM. PUCYHOK A.2).

CoBCTBEHHYIO 4acTOTY MOXHO MPOBEPUTb MyTeM U3ydeHus konebaHuil, BO3HUKAOWMX BCried 3a xXpyn-
KM paspyLleHWeM Unm packosiom (CM. pUCYHOK 3).

[ns nonocel NponyckaHWsi NOCnNefoBaTenbHOCTU yeunuTenen (NPAMOro Toka unu ycunutena HecyLuen
4acTOThl) HWXKHAA rpaHuua pasHa 0 U, a BepxHAA rpaHvua A0mkHa ObiTb HE MeHee 100 kI, cyMMupoBaHHas
€ 4yactoTon cTpobuposaHusa He MeHee 100 kI'y (cm. npumeyanus 3 n 4).

MpumMeyvaHua:

1 MpuMepom TaKkoi NocnefoBaTeNbHOCTU U3MEPEHUI SBNSAETCA Mbe303N1EKTPUYECKUIA AaTUMK Harpy3Ku, yCTaHOB-
NeHHbIA Mexay OOMKOM 1 CTepXHEM (CM. PUCYHOK 5) U COeANHEHHBIN C 3NIeKTPOMETPUYECKUM YCUITUTENEM.

2 Ecnu, Hanpumep, yBenudeHue npornba (Atg - Vg) Ha NPOTAXEHWN 3neMeHTa KpuBoW (cM. pucyHok A.1) paBHO
Tonbko 1 MM (1073M) npu ckopocTH yaapa Vy, paBHoit 4,4 M/c, TO COOTBETCTBYIOLLIEE BpPeMsl NOSIBNEHUS 3TOro 3NeMeHTa
paBHoO Atz =[(1 0-3M)/(4,4m/c)] = 2 x 1074 ¢, 4TO laeT MUHMMANLHYI0 COBCTBEHHYIO H4acTOTy £, 2[5/(2 % 104 ¢)] = 25 Ky,

9



roCT 34163.2—2017

3 lMNpu ucnbITaHUU oYeHb XPYNKUX MaTepuanos yNpyruii yaap MOXeT Bbi3BaTb Pe30HaHCHble koneGaHus, 3aTpyaHss
MHTepnpeTauuto KpuBoi «ycunue — gedopmauus (npornd)» (cM. npunoxeHue A). B 3ToM cny4ae peKoMeHAYeTCA oCy-
LLIECTBUTb HU3KOYACTOTHYIO PUNETPaLMIO HA 3anNUcaHHON guarpammMe (UINK ee YacTu) «ycuime — BPEMSA», XOTA TOYHOCTb
U3MepPEHUiA NPU 3TOM YMEHbLUIAETCS.

Ecnn nocne ucnbiTaHWs UCNONL3YIOT UALTPaLMIO, TUN PUNLTPa U €ro OCHOBHLIE XapaKTepUCTUKN HeobXoanMo
yKa3aTb B NPOTOKONE UCMbITAHNA.

4 Bubpayus ucnbityemoro obpasua (cM. pucyHok A.3) U UcnbiTaTeNbHON YCTaHOBKYW, @ Takke paBHOMEPHBINA LWyM
Ha 3anucu camonucua (3.5) cosgaloT HeonpeAeneHHOCTU NPU U3MEePEHUU MaKcUMarnbHOro yeunus (3.5), Ho npakTu4ecku
He BMUAIOT Ha 3Hepruto npoGos (3.9).

5.2.2 Cucrema uamepenuns gecdopmauun (nporuba), coctosilasi u3 3NeKTPOHHOro npeoGpasoBarens
Ansa onpeaenenus nporn6a ucnelityemoro obpasua, AnA NONyyYeHUs auarpammel «ycunue — aecpopmaums
(npornG)».

B GonbLUMHCTBE CRy4aeB M3MepUTENbHbIE YCTPOUCTBA ANA onpeaeneHns younusa u npornba aaior pas-
HOCTb BPEMEHW NPOXOXKAEHUA, CO3aBasl CMELLEHUA BPEMEHWN HA KPUBOI «ycunue — aedpopmaums (npornd)»,
KOTOPOE YBENWYMBAETCA NPONOPLIMOHANBHO CKOPOCTH yaapa. BpemeHHble xapakTepucTuku Heobxoanmo CUH-
XPOHW3NPOBATb MO CABUTY BPEMEHU, COOTBETCTBYIOLLEMY 3TOW Pa3HOCTU BPEMEHUN NPOXOXAEHUA.

[Ans mawmH ¢ npUMeHeHnem NajaloLLero rpy3a MOXHO 3MepATb TONbKO 3aBUCUMOCTb «yCUIIne — Bpe-
MS» U BbIMUCNATb NPorn6 B cOOTBETCTBUM C 8.2.1.

5.3 TonwuHomep — no MOCT 34163.1—2017 (1ISO 6603-1:2000) (noapasaen 5.2).

6 O6pasubl ANA UcnbiTaHua

6.1 ®opma u pasmepsbl
dopma u pasmepsl o6pasuos — no MOCT 34163.1—2017 (ISO 6603-1:2000) (noapasaen 6.1).

6.2 MoaroToBka 06pa3LOB AN UCNLITAHUA
MoaroTtoBka 06pa3syos ans ucnbiranma — no NOCT 34163.1—2017 (ISO 6603-1:2000) (nogpa3snen 6.2).

6.3 HeogHopoaHbie 06pasubl AnA UCNbITAHUA
HeoaHopoaHbie 06pa3subl onsa ucnbitaHna — no FNOCT 34163.1—2017 (ISO 6603-1:2000) (noapasaen 6.3).

6.4 NMpoBepka UcNbITyeMbix 06pa3LoB
Mpoeepka ucnbityeMbix 06pasyos — no NOCT 34163.1—2017 (ISO 6603-1:2000) (noapa3aen 6.4).

6.5 Yucno obpasuoB Ansa ucnbiTaHUA

Ecnu ucnbiTaHus npoBoASAT Npu NOCTOSAHHBIX YCAOBUAX, HEOOXOAUMO UCNLITAaTb HE MeHee 5 0Bpas3LoB,
a B Cny4ae UCMbITaHWIA, NPOBOAUMBIX NPU BO3HUKHOBEHUW pa3Hornacum, Tpedyerca 10 o6pas3uoB. Ecnv Heob-
XOAUMO OnpeenuTb 3aBUCUMOCTb U3MEPSAEMbIX 3HAYEHUI OT TEMNEPATYpbl, OTHOCUTENbLHOW BIIAXHOCTU UMK
ApyrMx napaMmeTpoB, YUCIIO UCTILITYEMbIX 00pPa3LOB MOXHO COKpaLLaTh B 3aBUCUMOCTM OT CTaTUCTUYECKOIO
pas3bpoca pe3ynsraTtoB UCTIbITAHUSA.

Ecnu Tpebyetcsa 6onbluoe umcno o6pasuos Ans UCNLITAHUA, HANPUMEP ANSA ONpejeneHns TeMmneparyp-
HOVi 3aBUCMMOCTU U3MEPEHHBIX BENIMUYMH, YUCNO 06pa3LOoB BbIOMPAIOT B COOTBETCTBMM C NPUHLMNAMM CTaTH-
CTUKMN.

6.6 KoHAMLUMOHUPOBAaHUE UCNLITYEMbIX 00pa3LoB

KoHauumoHupoBaHue ucnbityembix 06pasuos — no MOCT 34163.1—2017 (ISO 6603-1:2000) (noapas-
aen 6.6).

7 NMpoBeageHue UCNbITaHUA

7.1 Ycnosus ucnbitauus — no MOCT 34163.1—2017 (ISO 6603-1:2000), noapasaen 7.1.

7.2 N3amepeHue TonwmHel — no MOCT 34163.1—2017 (ISO 6603-1:2000), noapasaen 7.2.

7.3 MomeweHne obpasuya Ans UCNLITAHUS B 3aXKMMHOE YCTPOWCTBO (He ob6ssatenbHo) — no MOCT
34163.1—2017 (ISO 6603-1:2000), nogpasaen 7.3.

7.4 Cmaska — no MOCT 34163.1—2017 (ISO 6603-1:2000), noapasaen 7.4.
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7.5 VcnbiTaHue Ha npobon

Momewatot o6pasew, 4nA UCNbITaHUA HA onopHoe konbLo (5.1.3); ecnu aT0 NPeaycMOTPEHO, NpeaBapu-
TEenLHO NoMeLLaT obpasel B 3axxumMHoe ycTpoincteo (5.1.5).

MenbiTaHne Ha npo6oii NpoBOASIT NPY CKOPOCTU, 3aAaHHON B COOTBETCTBMU € 5.1.1.2. CneayeT y6eauTb-
€A NyTeM MPOBEPKU 3annUCK AuarpamMmbl «yCUNME — BPEMS» UM C MOMOLLbLIO popmyn 1 1 2 Npu paBeHCTBE
SHepruun E* = Ep, YTO BO BPEMSA UCTIbITAHUSA CKOPOCTL MEHAETCA He Gonee Yem Ha 20 %.

8 Obpabortka pe3ynsraToB

8.1 Auarpammbl «<ycunue — Bpems» unm «ycunue — gecdopmauus (mpornb)» npuHUMalioT 3a pedynbrar
UCNbITaHUA. SHAYEHWUA nokasarenein BbIMUCNAIOT, UCMONb3YSA AaHHbIE 3TUX AUarpamm.

Ecnu HeT apyrux ykasaHuii, 3a pesyrnsrar UCnbiTaHua NPUHUMAIOT 3HaYEHUs CneaylowmMx nokasarenen:

- hy — Bedopmaums (npornG) npu MakcumansHoM yeunuu (3.6), M,

- Eyy — 9Heprusi npu MakcumansHom yeunuu (3.7), Ik,

- Fy — makcumansHoe ycunue (3.5), H;

- Ip — pedchopmanus (nporut) npu npotoe (3.8), Mm;

- Ep — aHeprus npobos (3.9), Hk.

Onpenensitot TUN paspyLueHns B cooTeTcTeumn ¢ 3.10 u pucyHkamu 1—4. ina Tunos paspywenunsa YS
1 YU npoBepstoT, YTOObI CUMbl TPEHUA HE BNUANW HA Auarpammy «ycunue — aedopmaumsiy npum 6onbLumMx
npornGax (cm. npumMedanue k 3.10).

[Ana crnoxxHOro NoBeAEHUs CM. NPUoXeHue A.

8.2 BbluncneHue nporuba

Ecnu pesynbratbl UCnbITaHUs NONyYeHbl B hopMe anarpaMmmbl «ycunue — gecdopmaums (nporub)», 1o
MakcumansHoe ycunue Fy,, aedopmaumio (Nporus) npu MakcuMansHoOM ycunuu y, u aecopmaupmio (nporub)
npu NpoGoe /5 MOXKHO OMPEAENUTL HENOCPEACTBEHHO HA Auarpamme.

OHepruio Npu MakCUMarnbHOM ycunun Ey,; 1 3Hepruio npo6os Ep (CM. pucyHku 1—4) onpeaensior nytem
U3MEepeHus NMoLaamn nog KpuBon «ycunue — aedopmauyus (Npornb)», UCNoNb3ya NIAHUMETP, KOMMNbIOTEP-
HbIi aHanNU3 unu apyrue NPUrogHbIe cpeacTsa.

[ns HocuTeneni sHepruu Tuna nagatowero rpysa (5.1.2), B KOTOpbIX NPaKTU4ECKU OTCYTCTBYIOT NOTEpU
Ha TpeHue npu yaape, AedopMaLuio UCTbITYeMoro obpasua Henb3s U3MEPUTb HENOCPEACTBEHHO C MOMOLLBIO
CUCTeMbl U3MepeHna cMelleHus. B atom cnydae aedopmaumio (nporud) /(f) m paccumTbiBalOT NO gUarpaMmme
«ycunume — Bpems», ucnonb3ysa dopmyny 3.

t
0 = vyt - mic[J Fo dt1] ot +2 gt2 ®)

rae vy — ckopocTb yaapa (3.1), M/c;
t — BpemsA nocne yaapa, npu KOTOPoM HeoBxoauMo paccuutarb aedopmaumio (nporud), c;
F(f) — ycunue, usmepeHHoe B nioboit MOMEHT BpeMeHU nocne yaapa, H;
M — Macca najaroLLero rpy3a-HoCUTens SHepruu, Kr,
g — ycKkopeHue cBOBOAHOrO NajeHusi B JaHHOM MecTe, M/C2.

MocnegHee cnaraemoe popmynbl 3 MPUMEHUMO TOMBLKO AN HOCUTENS 3HEPruu, ABWKYLLETOCs Bep-
TUKarbHO, NMOSTOMY €r0 OTHOCUTEMbHLIA BKNaJ YBENUYMBAETCA C YMEHbLUEHUEM CKOPOCTU yaapa (BbICOThbI
nageHus 6oiika).

8.3 BbluncneHue saHeprum

Mockonbky ycunue n gecdopmauus (nporud) AnA onpeaernieHHOro BpeMeHn npy UCMbITAHUM N3BECTHBDI,
HeobXxoAMMO BbIMUCITIUTL Ej, JDK, 9HEepruio, 3aTpavyeHHyo 0 KOHKPETHOTO BPEMEHM tj nyTeMm onpegeneHuna
Nnowazamn rog KpuBon «ycunue — gecdopmauums (npornd)» no opmyne 4

4
E;= oj F(hal, @
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rae F() — ycunue npu gedopmauum (nporude) I, H,
| — pedopmanyua (npornd), m;
Jj — NOACTPOYHBIN MHAEKC, 0603Ha4atoLWMin OaHY U3 CeayroLmMX TOYeK:
M — makcumym;
P — npo6oti.
MpnmMmevyaHune — BmecTo guarpammel UK Hapsagy C HEW 3HAYeHUs yeunuii u gedopmanuit (Npornbos) MOXHO

perncTpupoBaTb 3NMEKTPOHHBIMU CpeaCTBaMU. 370 Takke NPUMEHAETCA K SHEPrUK NPpU MakKCUManbHOM YCUINUN U SHEPTUn
I'IpO60F| nocrne SIeKTPOHHOro MHTerpupoBaHuA.

B cnyyae cBo604HbIX OT TPEHUS HOCUTENEN SHEPTUU, HAHOCALLIMX YAAP FOPU3OHTANbHO, SHEPTUIO Ej, Ik,
MOXHO BbIMUCNUTL B€3 UCMONb30BaHMA gnarpaMmmbl «gedopmauus (npornb) — spema» no dopmynam 5 u 6
(CM. npumeyaHue):

E.
= Ja \.
&= 51 12 ®
]
= !F(q)dq, ®)

rae  Ej, — npubniKEHHOE 3HAYEHNE SHEPrUM, PACCHUTAHHON MPU AOMYLLIEHUM, 4TO CKOPOCTb Vp MOCTOSHHA,

E — 3Heprua HoCUTEenNs SHEPrum HENOGCPEACTBEHHO nepes yaapoMm, Ik,
F(t;) — ycunue B MOMEHT BpemeHu t;, H.

MpumevyaHune — Popmyna 5 ocHoBaHa Ha COXpPaHEHUN SHEPruKM U MOMeHTa, 6e3 yveTa BNUAHWUSA rpaBUTaLmu.
3HajeHne BTOPOro COMHOXUTENS B cKoOKax MeHee 5 %, ecnu oTHoLeHNne E*/Es (MakcuMarnbHON SHeprumn, KoTopyto Hafo
U3MepUTb, K SHEPrUM HOCUTENS aHeprun) meHee 0,2.

8.4 CtaTuctuyeckue napameTpbl

Beluncnsior cpegHeapudMeTndeckoe 3HadeHue, CTaHAapTHOE OTKIIOHEHWE CPEAHEro 3HauyeHus U Ko-
adppuumneHTt Bapuaumm no NOCT 14359 nokasatenen, nepedncnerHbix B 8.1, 4N KaX4on cepumn UCNbITaHUN.

8.5 3Havawme undcpbl

Bce BblUMCNEHHbIE CpeaHeapuMETUYECKUE 3HAYEHUS OKPYITIAIOT 10 ABYX 3HAYaLLUX LUdp.

9 MNpeun3snoHHOCTb

Mpeun3MoHHOCTb AAHHOTO METOAA MCMbLITAHMS HE M3BECTHA, T. K. MexriabopaTopHble [aHHblE OTCYT-
cTByloT. Koraa aTu faHHble GyayT NomnyyeHbl, oHW ByayT BKMIOYEHbI B TEKCT NPU NEPECMOTPE HACTOSLLETO
cTaHpapra.

10 MpoTokon ncnbiTaHus

MpoTOKON UCNLITAHWA AOMKEH COAEPXKATD!

a) CCbISIKY Ha HACTOALLMIA CTaHAapT;

b) napameTpbl UCMIbITAHUSA, UAEHTUDULMPOBAHHLIE CrieayoLwmMmM 06pas3om:

- Amametp onopHoro konbua 40 mm (Mnu 100 mm);

- anametp 6onka 20 MM (Mnm 10 mm);

- Haxogunca nu obpaseuy B 3axumax C (unu 6e3 3axxumos U);

- CKOpOCTb yaapa 4,4 m/c (unu gpyras).

C) TWM, MAEHTUPUKALUMOHHBIN 3HAK, NPOUCXOXAEHUE, AAaTy NPUEMKA U APYrMe AaHHbIE, OTHOCSLUMECH
K UCMbITYEMOMY Marepuany, Hanpumep MOKPbITbIA, TEKCTYPUPOBAHHbIA UKW UMEIOLLMIA OPUEHTUPOBAHHYIO

CTPYKTYPY;

12
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d) cbopmy u pasmepbl 00pa3sLOB AN UCMLITAHUS;

€) MeToA NOATroTOBKU UCMbITYEMbIX 06pa3LoB;

f) cpeaHIolo TONLWMHY UCNbITYeMbix 06pa3LOB, U3SMEPEHHYIO B COOTBETCTBUM C 7.2;

g) YCNOBUSA UCTLITAHUA U KOHAULIMOHMPOBAHUA, €CNU MPOBOAMIN KOHAULIMOHUPOBAHUE;

h) uncno ucnbiTaHHbIX 06Pa3LOB;

i) BHeWwHui Bug 06pasuoB nocne ucnbiTaHusa (He 06513aTenbHO);

j) cornacoBaHHbIVi KPUTEPUIA yaap-paspyLUeHne, eCrnv OTNMYaeTca OT NPUBEAEHHOIO B 3.8;

k) cOBCTBEHHYIO 4aCTOTy YCTPOWCTBA ANSA U3MEPEHUS YCUNus;

I) TUN 1 OCHOBHbIE XapakTepUCTUKN puneTpaLmm Nocne UCNbLITaAHUSA, eCrn UCMOoNb30Banach;

m) MHAWBUAYarbHbIE 3HAYEHUS PEe3ynbTaTOB MCMbITaHWA, cpegHeapudmMeTuyeckoe 3HavyeHue, CTaH-
JapTHOEe OTKIOHEHWe CPEeAHero 3HayeHus U KoapduumeHT Bapuauum, a Take 95 %-Hble JOBEpPUTENbHbIE
WHTEpBarnbl 3TUX CPEAHUX 3HAYEHUIN CNeayYIoLMX NoKa3aTenew, ecnu HeT APYrux ykasaHui:

- MakcumarnbHoro ycunus Fy,, H;

- Aedopmauun (npornGa) Npu MakKCUManbHOM YCUIUK fy, MM;

- 3Hepruu npu MakcumarnsHom ycunum Ey,, I

- 3Heprumn npo6ost Ep, [IX;

- Aedopmaumu (npornuba) npu NpoGoe /p, MM;

n) Tun paspywexus (3.10);

0) Anarpammbl «ycunue — gedopmaums (Npornd)» Unm «ycunue — Bpemsi»;

p) AaTy npoBeAeHUs UCMbITaHUSA.

13
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MpunoxeHue A
(cnpaBo4HOe)

WHTepnpeTauus CroxHbIX guarpamm «ycunue — aedopmauus (nporuc)»

Mpu npoeeaeHnn BonbLUMHCTBA MCMbITAHWIA Auarpamma «ycunue — gedopmauus (nporuG)» nonydaerca 6onee
CMNOXHOM, YeM NoKa3aHo Ha pucyHkax A1—A4. B aTux crnyvasx ToUKy nospexaeHus D Henb3s onpeaennuTb NPoCTbIM Cro-
cobom U3 guarpaMmel «ycunue — aecopmaums (Nporub)», UCMonb3ys CTaHAapTHYIO npoLeaypy.

MyTem conocTaeneHus avarpaMmbl «ycunme — aedopmauus (nporub)» ¢ UcnbiTaHHLEIM 06pasLioM B GOMNbLIMHCTBE
CryYyaee MOXHO cAAenarb HaAEXHLIA BLIBOJ, B OTHOLLEHWM COrfacoBaHHOW TOMKWU NOBPEXAEHUSA.

MpakTuyeckn UCMbITaHUE Ha yaap MOXHO NpPoBOAWTL C Bonee HM3KOW SHepruei (BbICOTOW MafeHusl), MCNonb3ys
cMCTEMY NajaloLLero rpysa, 1 COOTBETCTBEHHO Npu 6ornee HU3KUX CKOPOCTAX, UCNONb3Ys CUCTEMbI C MMAPaBNNMYECKUM NPpU-
BOAOM. B nepBom cnyvae cnefyer BoiGUpaTb 3Ha4yeHUe 3Heprm, HemHoro Gonbluee, YeM oxuaaemas aHeprusi Nnpobos.

[laHHbI METOA, PEKOMEHAYIOT NPUMEHSATD ANA UCTILITAHWUA XPYTNKUX UMM aPMUPOBaHHLIX BONOKHaMU matepuanos. B
3TUX CrNy4asx HaKMNoH B NOAHUMAIOLLIEACA YacTu AuarpaMmel ycunue — aedopmaums (NpornG)» cuuTaeTcs nokasarenem
nepsoro noepexaeHus, D (cm. pucyHok A.1).

NS XpynKux 1 HanomnHEHHbLIX BONIOKHAMU MatepuanoB MakcMManbHoe yeunme obbIMHO COOTBETCTBYET YCUMNUIO 3a-
POXAEHUS TPELLMHBI, NO3TOMY OYEHb YacTo B pesynkTate o6pasoBaHus TpelmHbl, Heobxoaumol Ans npobosi, BO3HUKaeT
BTOPOW NUK (CM. puCyHkn A.1 1 A.2).

MHOXeCTBO NUKOB Ha Auarpamme «ycvnve — aedopmauus (nporub)» MOXET NOABUTLCA B pe3ynbTaTte pe3oHaHca
(cMm. pucyHok A.3). MHTepnpeTaums Takoh auarpamMbl O4eHb CIIOXKHA, AaXe ecnu ycrnoewe, sagaHHoe B 5.2.1, no cob-
CTBEHHOMI YacToTe MCTbITAaTENLHOTO YCTPOiCTBa cobnioaaeTcs.

BuayanbHas oLeHKa pa3pyLUeHHoro obpasLia ABNAeTCHA eAUHCTBEHHLIM CNOCOGOM ONUCaHUs XapaKTepa nospexae-
HUs noA AeilcTeueM yaapa.

B atom cnyyae Bu3yanbHas oLeHka paspyLLUEeHHOro obpasLia ABMAETCH €4MHCTBEHHLIM CNOCOGOM ONMCaHWA xapak-
Tepa NoBpEeXAEHUs NoA AENCTBUEM yaapa.

Ycunue
A

Atg-vy

T T T T T T T >
b Mk Hedopmauma (npormb)

Mepsoe nospexaexue (D) nytem npo6os (P), Afy — Bpema HaCTYNNEHNs NepBoro NOBPEXAEHUA Ha AnarpamMme «ycunue — Bpemay;
Vo — CKOPOCTb yAapa; Fy — MakcumanbHoe ycunue; hy — Aecdopmaums (npornG) Npu MakCUManbHOM ycunuu;
Ip — aecdopmaumn (nporu6) npm npoboe

Pucynok A.1 — Cxemartuueckoe usobpaxeHue anarpammbl «ycunve — aedopmaumn (nporutd)»
ANS XpynKoro u apMMpPOBAHHOTO TEKCTUSIEM UNWU BOSTIOKHOM Matepuana, nokassisaiowee nepsoe
nospexaeHue nocne npobos

14



rocCT 34163.2—2017

T T T T T T T |
M=k HNedopmauus (npormb)
Fyy — makcumanbHoe ycunue; i, — aedopmauus (nporuG) npu makcumansHoMm yeunuu; fp — aAecdopmaums (nporu6) npu npoboe

PucyHok A.2 — Cxemartunueckoe usobpaxeHue auarpamMbl «ycunue — aedopmauus (npormb)»
ANs XpynKoro UM apMMpPOBAHHOTO BOSIOKHOM Martepuana

Yeunue

o

| 1
IIM Ilp .Elledaopmaum (nporu6)

Fyy — makcumansHoe ycunue; h, — aedopmaums (nporub) Npu MakcuMansHOM younuu; fp — aecdopmaums (nporub) npu npoboe

PucyHok A.3 — CxemaTtudeckoe nsobpaxeHue avarpammel «ycunue — aedopmarms (npormb)»
ANs pacwennsiowerocA Matepuana noj AeiNCcTBMeM CUNbHOTO pesoHaHca UCTIbITyemMoro obpasua

15
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Mpunoxexue B
(cnpaBouHoe)

TpeHue mexay 60MKOM U UCNIbITYEMbIM 0OpPa3LIOM

B pesynsrate ABYXOCHOrO CUMMETPUYHOMO HanNpsKeHUs paspylueHne obpasua B ucnbiTaHuu Ha Npoboit oxugaeTca
B TOMKE MaKCUMarnbHOro TEOpeTUYECKOro HanpsXeHus, T.e. B LieHTpe obpasLa.

OpHako yacTo HabnopaeTca Kpyropas TpeluHa ¢ nocrneayowumM BeIbMBaHWEM YacTn matepuana B opme Kpy-
rnoro «konnaykay. O4eBUAHO, 3TOT APPEKT BbI3BAH YMEHBLLEHNEM HANPsSHKEHUs1 B BEPXHEN TOUKe B pe3ynbraTte TPEHUS.
MakcumaneHoe HanpsikeHue u, cnefoBaTenbHO, MECTOMOMOXEHNE pa3pyLUEeHUst CABUraeTca Ha Kpyr KOoHTakTa 6oiika ¢
ob6pasuom (cMm. pucyHok B.1).

MoaToMy YacTb 06beMa obpasua, KoTopas akkyMynUpyeT 1 NOMOLLAET SHEPrUto BO BpEMS! UCTILITAHWUS, 3HAYUTENb-
HO 3aBMCUT OT TpeHus. Kpome Toro, B pesynbrate TpeHUsi MOTyT BO3HUKHYTb Aipyre HebnaronpusiTHele ycrnoBus:

- B pesynesrate AeACTBUA TPEHUS, CUNbI, BO3HUKAIOLLME NPU UCMbITAHUW Ha NPoOOiA, YBENMYMBAKOTCS HEKOHTPOMN-
pyeMbiM obpasom,;

- ANA HEKOTOPbIX MaTepuanoB MOXHO HabniogaTb Bbl3aBaHHOE TPEHUEM UCTMPaHWe nonumepa.

WcTepThlit MaTepuan npununaeT K KOHYMKY Goilka BMeCTe C OTIOXEHUSAMMW, BOSHUKLLMMU, HAaNpUMep U3-3a Hanmuus
f06aBoK BelLecTs, NPMMeHAEMbIX ANA o6neryeHns naeneyeHus obpasya u3 popMbl, UK HapyXHoi cma3sku. B peaynsrate
TaKoro OTNOXEHWA Pe3Ko yBenuuUMBaeTca pa3bpoc, KOTOPbIA MOXHO YMEHbLUUTL TOMbLKO MyTeM TLYaTerlbHON OYACTKM KOH-
Ynka Golika nepes KaxgbM UChbITaHWEM (CM. pucyHok B.1);

- TUN oxNaXeHWA OKa3sbiBAEeT 3HAYUTENbLHOE BIIMSHWE Ha NacTUYHOCTL Npu nNpoboe. Ecnu ucnbITLIBaloT X0noa-
Hble 06pa3ubl NpyW KOMHaTHOW TeMnepaType, TOHKas NieHka BoAbl WK fibAa OT KOHAEHCUPYIOLLEACA Ha NOBEPXHOCTU
obpasLia Bnaru n3 atMocgepbl AeNcTByeT Kak cMa3ska. [103ToMy KaXyLLMiAics NoALEM MNIacTUMHOCTH, 3aBUCALLIE OT TEM-
nepatypel, npuxogutes Ha 0 °C (cM. pucyHok B.2),

- Ha pesynbTaThl UCTLITaHUA Ha NpoboiA MOXET NOBAUATL MaTtepmarl, U3 KOTOpOro U3rotoBrieH 6oek, LWepoxoBaTocTb
noBepxHocTK Boiika 1 ucnelTyemoro obpasua.

Cwma3ska 6oiika nomoraeTt npecgonetb 3TU HefgocTaTku. PaspylueHue NpoUCXoAuT B cepefiHe obpasua, Kak U oXu-
paetca. NyTeM KOHUEHTpaUuu nnacTuyeckoi Aedopmaum B LieHTpe obpaslia BMECTO pacnpocTpaHeHus ee no Gonee
3HaYMTENbLHON HeonpegeneHHol YacTn obbema obpasya, yMeHbLUaoT pa3bpoc U AaloT BO3MOXHOCTb NONYYEHWS cono-
CTaBUMBbIX JaHHbIX. 3Ha4YeHUs, NOMyYeHHbIe MPU NPUMEHEHUN cMasaHHOro 6oiika, SBNAIOTCA onpeAeneHHbIMU (YETKUMK)
HWXHUMW Npefenamu nonyvyaemMblX MEXaHUYECKUX XapaKkTepucTuk Marepuana.

McnbiTaHna npu ckopocTu yaapa 4,4 M/c ¢ Ucrnonb3oBaHMeEM cMasku B guanasoHe BsAskocTn ot 0,01 o 10 Ma-c,
roKasblBanu, YTo TUM CMa3ku SBMAETCA HECYLLECTBEHHLIM.

OpHako npu ckopocTAX MeHee 1 M/C CMa3ku € HU3KOIN BA3KOCTBIO MOTYT CKMMaTb NoLLab KOHTaKTa u B pesynsraTte
MonyyaTcA pacxoAsilinecs 3Ha4eHus. Mpu CKOPOCTSX UcTbiTaHnst MeHee 1072 M/c cBNUXAKOTCA pesynbTaThl UCTbITAHUS
Tex 06pas3loB, KOTopble UCMbITEIBAOT 6e3 cMa3ku Goiika.

[oCcTaTo4HOCTb cMaskit 0BbIMHO MOXHO KOHTPOMpOBaTL NyTeM NPOBEPKU MECTOMOMOXEHNS pa3pyLUEeHNs (CM. pu-
CyHok B.1).
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CmMaska: Ba3enuH
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10 20 30 Hedopmaums, MM

PucyHok B.1 — [narpammebl «ycunue — gedopmaumsa» m BHELWHWIA Bug o6pasuos,

MCTMBITAaHHBIX CO cMa3kom 6orka, Hanpumep BasenuHoMm, u 6e3 Hee Npy BA3KOM paspyLueHun
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OHeprus npobos, Ik

[

120
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100

90

80

70

® Co cmaskoit
60— O bes cmaskn, ucneliTaHue B CTaHAapTHOW atMocdepe
— — bes cma3sku, ucnbiTaHue B Cyxon atMocdepe
50 | T T T T T | ™
-50 -40 -30 -20 -10 0 10 20 30

Temneparypa, °C

PucyHok B.2 — 3aBUCMMOCTE 3Hepruu nNpobosi oT TeMNepaTypbl MPW UCMOMNb30BaHUU CMasku U 6e3 Hee
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Mpunoxexue C
(cnpaBouHoe)

MomeweHune o6pasua B 3aKUMbI

Cnocob yaepxusaHus obpasuoB U onopbl AN obpasLla MoryT UMETb HEKOTOPOE BRUSIHWE Ha NoBefeHne Npu Npo-
60e ucnelTyemoro mMatepuana. McneiTaHme obpasuoB 6e3 3aXUMOB B crlyyae HecMasaHHoOro 6oiika MOXeT NpuBecTn K
JNedopmaLaM noaepXusaeMoro HapyHoro yyactka obpasua, 3sacTaBnsist UCNbITYeMbli 0bpaseL| USMEHUTb Ha4anbHyo
NNockyto OpMY Ha KOHMYECKYIO MU BOMHUCTYIO popmy. Takas 4oNonHUTENbHAA 3Heprua edopMaLm MOXeT Bbl3BaTb
BA3KOCTb paspyLUeHusi Npu Npo6oe 3HaunTenbHo Gonee BbICOKYIO, YeM y 0bpa3LoB B 3aXuUMaX, KOTopble NpeaoTepallatoT
kopobnexue. [lo HacTosLero BpeMeHU 06HapyXeHbl TONBbKO He3HaYUTENbHbIE BO3AENCTBUSA, KOTOPbIE YMEHbLLAIOTCS NpU
cmaske Goiika. Kpome Toro, Ans o6pasuos 6e3 3aXXUMOB MOTyT BO3HUKHYTb Gonee BeiCokue aMnnuTyabl BUGpaLum.

3aXuMHoe YCTPOWCTBO HEe MOXET NOSIHOCTLIO MPEfOTBPaTUTL paguanbHoe cockanb3biBaHUe UCTbLITyeMoro obpas-
Ua, Kak npefnonaranoch paHee, U UCMonbL30BaTh ero He obsi3atenbHo. Bonee BaxHO NpeaoTBpaTUTL KOpobneHue obpas-
Lja. 3TOro MOXHO OCTUYL NYTeM 3axuma obpasLja ¢ OCTaTOYHBIM YCUNUeM Unu 3axxuma obpasya no KoHdUrypaumm (He-
3Ha4YNUTENbHOE 3aXUMHOE YCUNUE, HO XeCTKas KOHCTPYKUMS). 3aXuM no KoHgUrypauum unm ¢ ncnonb3oBaHueM TpeHusi
He [laeT 3aMeTHBIX PacXoXAeHUi xapakTepucTuk npu npoboe.
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MpunoxeHue D
(cnpaBouHoe)

Mepexoa U3 BA3KOrO COCTOAHUSA B XPynKoe

Mepexoabl U3 BA3KOTO COCTOSHWA B XPYNKOe YacTo MPOUCXOAST B CEPUM UCTIbITaHWIA, BEIMOSTHAEMBIX NPK NOHKEH-
Holt TemnepaType. [Npu Takux nepexogax aHeprusi Npobos, HaNPUMep, YMeHbLUAETCS, WU U3MEHSIeTCs TUMN paspyLue-
Hus. [pUYMHa TakMX NepexofoB 3aKNoMaeTcs B Npoueccax MOSIEKYNSPHOW penakcauyuu, KOTopele CTaHOBATCA 3 deKTnB-
HbIMU TOMNBKO MPU TEMMEPATYpe Bhille ONPEAEneHHOro 3Ha4YeHUs U KOTOpble YBENWUYMBAIOT NOMOLLEHNe SHeprumn yaapa.

BpeMsi UCMbITaHUS UrpaeT pofib, aHaNOTMYHYH TeMNepaTtype, T.€. eCNn BPEMS UCMILITAHUA COKPaTUTh, YBEIMUMB
CKOpOCTb yAapa, TeMneparypa nepexoga nogHUMETCA [0 Gornee BHICOKUX 3HAaYeHUH.

B3auMocBA3b MeX/y BpeMEHEM U TEMMNEPaTypoi OMNpPeAEensitoT No TEMNepaTypHO 3aBUCMMOCTH OT BPEMEHM Morle-
KYNsIpHOW perakcauum, KoTopoe annpokCMMUPYETCa ypaBHeHUeM AppeHuyca

t =ty exp (EKT),

rae t — Bpemsi penakcauvu Unu BpeMs UCMbITaHUS,
E* — Kaxywascs aHeprus akrmsauuu, 1x;
k — KoHcmaHma;
T — abcontoTHan TemnepaTypa nepexofa W3 BA3KOro COCTOSIHUS B XpYNKoe.

B obnacTtu nepexofa 4acto HabnopgaeTca 6onbLuoii pa3bpoc pe3ynsTaToB, HanpuMep paspylueHUe UCNBITYEMbIX
06pa3yoB, XpynKUX UNKU BA3KUX NPU OAHOI U TOM Xe TeMnepaType. B nonnatuneHe BLICOKOWH NNOTHOCTU, HaNpUMep Takas
obnacTb nepexoaa obHapyxeHa Mexay Temneparypamu MuHyc 140 °C u muHyc 105 °C, B 3aBUCUMOCTH OT OTHOCUTENbHOM
MOINEKYNAPHOM Macchl M CTeNeHW YNopsiio4eHHOCTU CTPYKTYpHbI.

Mepexonbl U3 BA3KOro B XPYNKOe COCTOSHUE MOTYT UAEHTUDULMPOBATLCS C NOMOLLBIO AUarpaMmMbl ycunue — ae-
dopmMaLma Unu no BHELLHEMY BUAY NOBpeEXAEHHbLIX 06pa3LoB (CM. pUCYHKN 1—4 HacTosLero cTaHgapTa).

Ans nnactMace, AEMOHCTPUPYIOLLMX NEPEXOA M3 BS3KOTO COCTOSIHUS B XPYNKoe, NPOBEAEHNUE U OLEHKA UCNbITAHWA
Ha yAap UMeeT onpefeneHHble orpaHndeHns, T. K. o6pasLpl OTAenNbHOM Cepun UCNbITaHUi cnepyeT BolbupaTs U3 ABYyX
pas3HbIX TUNOB NnacTtMacc , a UMeHHO NMPosABALWNX BA3KOE NOBeAEHNE U NPOABMAIOLWLMX XpYNKoe noBefgeHue. B Takux
CnyYasx cpefHWe 3Ha4YeHUs U AUcnepcun CTaTUCTUYECKU He ONpPeaenstoT No BCceMy AManasoHy U3MepeHUd. Tem He Me-
Hee, AnA XapaKTepUCTUKN noBefaeHna Mmatepuarna none3Ho NpUMeHATb cpeaHee 3HavYeHne U cTaHgapTHOEe OTKNOHEeHue
cpefHero 3Ha4YeHus, BblMUCIEHHbIe NO MHAUBWUAYANbHEIM 3HAYEHUAM NoKasaTenei.

Ecnn umeertcsa Gonbluoe YMcro usmepeHuidi ans obenx BeIGopoK, XxapakTepucTUIeckne BENUYUHBLI MOXHO BbIYMC-
NUTb OTAENBHO AN XPYNKUX U ANS BA3KMX UCMBITYeMbIX 06pa3LoB. Ecrin HeoGX0o4UMO, BeIGOP ONpeaeneHHbIX M3MepeHunid
[N OA4HOW U3 ABYX BLIGOPOK CEAYET NpousBoLUTb NyTeM UCMOMb30BaHUA CTaTUCTUYeCKoro MeTofa, 06bIYHO NPpUMMeHsie-
MOro A5 TakoW Lenu.
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Mpunoxexnue E
(cnpaBouHoe)

BnusHue TonumHbl oopasua

Yeunus, nonyveHHble B UCTIBITAHWM Ha NPoboid, 3aBUCSAT OT TONLLUMHLI McnbITyeMoro obpasua. Mpu yBenndeHum Ton-
LUMHBI MCMbITYyeMoro o6pasiia pe3yrnsTUpYLoLLIMe YCUIUS YBeNMUMBaloTCsl B GorbLUei CTENeHU, YeM Npu NpsiMonponopLmo-
HanbHOW 3aBMCMMOCTU. 3TO NPOMCXOAMUT NOTOMY, YTO BO3HUKAIOT pasnuyHbIe npoLecchl 4ehopMUMpPOBaHNS B UCNBbITAHWUN
Ha NpoGoi, T.e. HeGornbLUKe M3rMObI BHI3LIBAIOT ABYXOCHbLIE U3rnGalolue Harpysku, KOTopble NpeBpaLlaloTca B ABYXOCHOE
pacTsXeHWe C yBenuyMBatoLMMcs Nporubom.

B ofnacTv NMHeHOro ynpyroro NoBefieHUst MaTepuana B3auMo3aBUCUMOCTb MEXAY TONLWMWHOMN U pe3ynsTUpYOLWUM
YCUIMEM MOXHO onucaTb Kak

F(l) ~w", (E.1)

rme F— pesynstupyollee ycunue, H;
W — TOSLWMHE, MM.

MNokasaTenb cTeneHn n U3MEHSETCs B X0A4e UCTbiTaHus oT n = 1 (aedopmauua uarnba) go n = 3 (pactskeHue) u
3aBUCUT OT Martepuana v ycroBuit ucneitaHus. CnefosarensHo, HOpManu3auusa NOAHOW AnarpaMmmel «ycunue — fedop-
MaLms (npornb)» K JaHHO TonwuHe obpasLja HEeBO3MOXHA.

[ns BbIGpaHHbBIX XapakTepUCTMK 3aBUCUMOCTL MaKCUMaIbHOMO YCUNUA U 3Heprun Npo6os OT TOMLLUHLI MOXHO No-
Jobpartb [cMm. dpopmynsl (E.2) n (E.3)].

B ka4ecTBe Npumepa 3aBUCUMOCTb MAKCUMaNbHOro YCUIUA U 3HEPrU NPo6os OT TOMNLWMHLI W NoKasaHbl Ha PUCYH-
ke E.1 Ha rpadhuke ABOIAHbIX NorapucMoB.

Fu ~wh, (E.2)
Ep~wm, (E3)

rae  Fy — MakcumarkHoe ycunue, H;
Ep — 3Heprus npoBos, [x.

B Tabnuue E.1 nokasaH TUNUYHBIA AUana3oH nokasarenei cTeneHn N u m AN MakCMMarbHOTO YCUIUS U 3HEPTUM
I'Ip060F|, HaVIAEHHbIX AnA cepun TepMonnactoB U OTHOCUTENbHbIX OTKJ10HeHVII7I, Bbl3BaHHbIX OTHOCUTESIbHLIM pa36pocom
TONWMHbl 5 %.

Tabnuya E.1 —TokasaTenu cTeneHn, n UnNu m, ANst NOATOHKW 3aBUCUMOCTU MakCUManbHOro yCUnust fy,, SHeprum npo-
6ost Ep 1 BNUAHUe pa3bpoca 3Ha4eHNi TOMLWHBI Ha STV XapaKTepUCTUKU

XapakTepcTia MokasaTtenb cTeneHu BrnuaHue pasbpoca 3HauYeHui TONWWMHbI Aw/w B nanasoHe 5 %
nvmm Ha pas6poc 3HauYEHUIh 3TON XapaKTepUCTUKK
Fu or1,0p014 +5%p0t7%
Ep or1,28018 +65%00+9%

B cooTBeTCTBUU C Tabnuueit E.1 He3HaUMTENLHBIE U3BMEHEHUS TONWMHLI B Npegenax 5 %, KoTopble COOTBETCTBYIOT
TpeboBaHWSM HaCTOALWEro cTaHAapTa, BbI3bIBAlOT 3aMETHbIE OTKIOHEHUS MaKCUMaNbHOrO YCUUA U 3Heprun Npo6os.

MocTpoeHue rpadpuka no pesynsrataM UCnbITaHUA cornacHo dopmynam (E.1) u (E.2) (cM. npuMep Ha pucyHke E. 1)
MOXET AaTbk cpeAcTBa ANA UHTepnonAuun N MOXET NokasaTb NCTOYHUK pa36poca AaHHbIX.

CnepcTBMeM ABNAETCH yBENUYEHNE COMOCTABUMOCTM Pe3ynbTaToB, NONyYeHHbIX Ha obpasyax ¢ U3MeHsowencs
TONLWWHON, 0COBEHHO UCNBITYeMbIX obpas3Lax, B3sTbIX OT MIacTMHOK, (POPMOBaHHbLIX NOA AaBREHUEM, UMK OT FOTOBBLIX
AeTanei.
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MakcumansHoe yeunue Fy, H Oxeprua npoGos Ep, X
A I
20000 400
300
10000 - 200
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8000 —
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6000 —
— 100
5000 90
4000 80
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3000 60— 1.44
Fo, ~ w02 Ep ~ w'
M w 50—
2000 T T T T T 17117 ™ 40 T — T T T TTTT™
1 2 3 4 5 678910 1 2 3 4 5 6 78910
TonwwmHa o6pasua w, MM TonwwHa obpasua w, MM
a) b)

PucyHok E.1 — MakcumanbsHoe ycunme — kpuBas a) U aHeprus npobosi — Kpusas b) nonvkap6boHara
B 3@BWCUMOCTM OT TONLYMHLI o6pasya w
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Mpunoxexnue AA
(cnpaBouHoe)

CBeAeHus 0 COOTBETCTBUM CChISTOYHbIX MEXIOCYAapPCTBEHHbIX CTAHAAPTOB
MeXZAYHapOoOHbIM CTaHOAPTaM, MCNOSIb30BAHHbLIM B KA4e€CTBE CCbINTOYHbIX
B NPUMEHEHHOM MeXAYHAapOoAHOM CTaHaapTe

Tabnunya OA1

(15O 6603-1:2000)

OBo3HaYeHUe CCbINoYHOro CTeneHb O603HavYeHNe N HaMMeHOBaHWe CCbINOYHOTo
MeXrocyaapCTBeHHOro ctaHaapTa COOTBETCTBUA MeXAyHapo4HOoro ctaHgaprta
FOCT 14359—69 NEQ ISO 2602 «CTtaTuctudeckass MHTEprNpeTaUmsa pe3ynsTaToB
ucnelTaHuin. OueHka cpefHero. [JoBepUTenbHbIA MHTepBany
[OCT 34163.1—2017 MOD ISO 6603-1 «[Mnactmaccel. OnpegeneHne NoBeAeHNs KecT-

KUX nractMacc npu Mpokorne noj Bo3felcTBUEeM yaapa.
YacTb 1. VcnbiTaHue Ha NpoYHOCTL Npu yaape Ge3 npumMe-
HEHWS UHCTPYMEHTa»

BETCTBUA CTaHOapToOB!

- MOD — moauduumpoBaHHble cTaHAapThl;
- NEQ — HeakBMBaneHTHbIe cTaH4apThl.

M pnMmedaHhne — B HaCTOHLLleVI Ta6n|/|ue Mcnosib3oBaHbl crnefyruime ycrnoBHble 0603Ha4YeHUs CTEMNEHN COOT-
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[1] ISO 179-2:1997

bubnuorpacduna

Plastics. Determination of charpy impact properties. Part 2. Instrumented impact test

MnacTtmaccel. Onpegenexne yaapHoi Baskoctu no LLapnu. YacTe 2. UcnbiTanne Ha yaap ¢
npuMeHeHneM usmepuTenbHbLIX Npuéopos

YOK 678.017:006.354

MKC 83.080

Kniovesble Cnoea: Nnacrmaccbl, XeCTKMe , UCnbiTaHWe Ha NPOYHOCTL, NPKU yaape, ¢ NOMOLLbIO UHCTPYMEHTA
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