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HAUWOHANBbHBIN CTAHOAPT POCCUNCKOW ®EQEPALUMUMU

Matepuansi MeTannuyeckue.
UcnbiTaHue Ha yaapHbIA U3rM6 Ha MAaaTHUKOBOM konpe no LWapnu.
YacTtb 1. MeToa ucnbitaHua

Metallic materials. Charpy pendulum impact test. Part 1.Test method

Nara sBBeaeHna—2014—10—01

1 Obnactb NnpUMeHeHUs

Hacroawmii ctanaapT pacnpoCTpaHAeTCA Ha MeTannuyeckue matepuansl U yCTaHABNMBAET METO[
UCMbITAHUA HA yAApHbIM M3rnb obpasuos ¢ V-o6pasHbiM unu cU-o6pasHbimM Hagpesom no Lapnu ¢ nomo-
LbIO MAsTHMKOBOTO KOMpa Ansi onpeaeneHus NormnoweHHoN 3Hepruv yaapa.

2 HopMmatuBHbIe CCbINKU

B macroswem craHgapte MCnosib3oBaHbl HOPMATUBHLIE CChINIKM HA Cneaylowue MeXAyHapOoAHble
cTaHaapThbl:

MCO 148-2:2008 Marepuanbl MeTannuyeckue. UcnbitaHue Ha yaapHbii n3rud no Lapnu ¢ noMoLibio
MasATHUKOBOrO Konpa. Yacrtb 2. Nposepka (Bepudmkauusa) ucnbitatenbHbix MawunH (ISO 148-2:2008, Metal-
lic materials -- Charpy pendulum impact test -- Part 2: Verification of testing machines)

MCO 148-3:2008 MeTannuueckue martepuanbl. YaapHOe UCNbITAHWE HA MAsTHUKOBOM Kompe no
LWapnu. Yactb 2. Bepudurkauus ucnbitatenbHbIX MawuH

(/SO 148-3:2008, Metallic materials -- Charpy pendulum impact test -- Part 3:

Preparation and) characterization of Charpy V-notch test pieces for indirect verification of pendulum
impact machines)

NCO 286-1:2008. N'eomeTpuyeckue xapakrepuctuku usgenui. Cucrema kogos ISO ana oonyckoB K
nuHelHbIM pasmepam. Yactb 1. basa gonyckoB, OTKNOHEHMM u nocaaok ( ISO 286-1:2008, Geometrical
product specifications (GPS) -- ISO code system for tolerances on linear sizes -- Part 1: Basis of tolerances,
deviations and fits)

MCO 3785:2006 Marepuanbl meTannuyeckme. OO6O3HAYeHWE OCel WUCMbITaTeNbHbIX 06pasLoB
OTHOCUTENLHO TekcType usgemma  (ISO 3785-2006, Metallic materials -- Designation of test specimen axes
in relation to product texture)

MUCO 14556-2006 Crtanb. McnbiTaHue Ha yaapHylo Npo4vHOCTb no Lapnu o6pasyos ¢ V-06pasHbiM
Hagpe3oM. MHCTpyMeHTanbHbIn METOA UCNbITAHUS

(ISO 14556-2006, Steel -- Charpy V-notch pendulum impact test -- Instrumented test method)

ACTM E 23-96 Metannuyeckue matepuansl. CTaHaapTHbIE METOAbI UCTILITAHUSA HA YAAPHbLIA M3rnb
npuM uCMonbL30BaHuM 0Opa3yos ¢ HagpedoMm (ASTM E 23-96, Standard Test Methods for Notched Bar Im-
pact Testing of Metallic Materials)

3 TepMmuHbI U onpeaeneHus

B HacrosilieM craHaapte NpUMEHEeHb! Crneayiolme TEPMUHbI ¢ COOTBETCTBYIOLLMMK ONpeeneHUsMU:

3.1 OHeprus:

3.1.1 ucxoaHasa noreHumanbHas aneprua Kp (initial potential energy) :

Pa3HOCTb Mexay MOTEHUMANbLHOW 3HEepruein MasTHUKOBOTO Konpa nepej ero CNyckom Anst UCNbITaHus
M €ro noTeHuMarnsHOW SHEpruer B MONIOXKEHWMM yaapa, onpeaensemas NPsSMOW NPOBEpPKOW (Banuaauuein)
(NCO148-2).

3.1.2 nornoweHHan aHeprua K (absorbed energy): SHeprus, Tpebyemasn Ana paspyLueHusa obpasua
Ha MasiTHUKOBOM KOMNpe, C y4eTOM NMONpPaBOoK HA NOTEPU NPU TPEHUU.

MpumeyvaHnue - [Ina o6o3HaveHns reoMeTpun Hagpesa ucnonbsytoT 6ykeel V unu U, T.e.: KV unu KU. ana
o6o3HaveHuns paguyca 6oiika B BUAE MHAEKCa yKasblBaloT Uudpy 2 unu 8, Hanpumep, KVo.

U3spanune opmumnansbHoe
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3.2 O6pasen

Ona o6pa3ua, NOMELLEHHOTO Ha ONOPbl MALLUWHLI B NOMIOXEHUE UCMLITAHUA, NPUMEHAIOT CrieayloLme
HanmeHoBaHUSA pa3mepoB ( PUCYHOK 1):

3.2.1 BbicoTa h (height), Mm: PaccrosiHne mexay rpaHbio o6pasua ¢ Hagpesom U NPOTUBOMOJNIOXKHOMN
rpaHbIo;

3.2.2 wwupuna w (width), mm: paccTosaHne, nsmepsemoe nNeprneHanKynsapHo K BbICOTE, napansesnbHO
Hanapesy;

3.2.3 anuna/ (length), Mm: HanGonbLWKI pasmep No4 NPAMbIMK Yrnamu K Hagpesy.

4 O603Ha4YeHNA N HANMEHOBaHUA NapaMeTpoB

O603HayYeHns1 1 HaMMEHOBaHUA NAPaMETPOB, UCMONb3YEMbIE B HACTOALLIEM CTaHAAPTe, NPUBEAEHDI B
Tabnuuax | n 2 ¥ noka3aHbl Ha pUCYHke 2

Tabnuua 1 - YcnoBHble 0603HAYEHUS, €ANHULIBI U3MEPEHUA U ONUCAHNE

Obo3Ha- Eanuuua HaumeHoBaHus napameTpa
YeHune n3MepeHus
Kp bk McxoaHasn noteHumManbHas aHeprua (NOTeHUnanbHasa aHeprus)
FA % OTHOCUTENbHaA NNowaab BA3KOro CABMroBoro n3noMa no
BHELUHEMY BUAY
h MM BbicoTa o6pasua
KU, bk MornowieHHas aHeprua ans obpasua ¢ U-o6pasHbim HAaAPEe30M npu
yaape ABYXMUNIMMETPOBLIM GONKOM
KUs bk MornoweHHas aHeprus ana obpasua ¢ U-o6pa3sHbiM HaApe30M npu

yaape BOCBMUMUIINIMMETPOBLIM GOMKOM

KV, bk MornoweHHas aHeprusa ans obpasua ¢ V-o6pasHbiM Hagpe3oM npu
yaape ABYXMUNSIMMETPOBLIM GONKOM
KVs bk MornoweHHas aHeprua ana obpasua ¢ V-o0pa3HbiM Hagpe3om npu
yaape BOCbMUMUIINIMMETPOBLIM BOWKOM
LE MM BokoBoe pacLumpeHue
/ MM OnuHa obpa3sua
T, °C Temnepartypa nepexoga
w MM LWupuHa ncneityemoro obpasua

5 CywHOCTb MeToaa

CyLIHOCTb MeTOoAa 3aKn4aeTcs B pa3pylleHun obpasua ¢ Hagpe3oM OJHUM YAapOM MasTHUKOBOIO
Kompa B YCNOBUSIX, ONMCaHHbIX B pasgenax 6 - 8. Hagpes Ha obpasue umeeT 3aAaHHYyO0 reoMeTputo u
pacrnonaraeTtcs nocepeauMHe Mexay ABYMsI Onopamu, HaMpOTMB MOMOXEHMUS, MO KOTOPOMY HaHOCAT yAaap.
OnpeaensioT SHePruto, NOrMOLEeHHY0 06pasL oM NPW UCTbITAHWUK.

[oCKkonbKy 3Ha4yeHMA SHepruu ygapa AnA pasHblX MeTannMyeckux marepuanoB 3asBucAT OT
TemnepaTtypbl, TO UCMbITAHUA NPOBOAAT MPU 3aJaHHbIX TEMNepaTypax. Ecnu TeMnepaTypa oTnuyaercs ot
oKpyXatoLLleln cpedbl, obpasel HarpeBalT MMM OXNaaaloT A0 3TOW TeMnepaTypbl B KOHTPONUPYEMbIX
YCINOBUSAX.

6 O6pasupbl

6.1 O6W e nonoxeHus

OnnHa ctaHgapTHoro obpasua AomkHa coctaBnsiTb 55 MM, a ceyeHne nMmeTb POpMy KBagpara co
cTopoHoii 10 mm. MNocepeauHe AnNWHbLI BbINOMHAKT V-06pasHblii unu U-o6pasHeiii Hagpes, no 6.2.1 unm
6.2.2 COOTBETCTBEHHO.

Ecnu cTtaHaapTHbii 06pasel HEBO3MOXHO NOMyYUTb U3 UMEIOLLErocs marepuana, UCnonb3yloT OaWH
13 06pasLoB MEHbLLEro pasMepa LWMPUHOW 7,5, 5 unu

2,5 MM (pucyHok 2 1 Tabnuua 2).
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NMpumevaHue -— MpW HU3KMX 3HAYEHUSX SHEPrUM HeoBXOAMMO  UCMONB30BaTb MPOKNagkk, Toraa
U3GLITOYHan 3Heprust GyAeT NornoLaTbest MasTHUKOM. [pU BEICOKUX 3HA4YEHUAX 3HEPrUM 3TO MOXET He UMEeTb 0coGoro
3HaveHus. Mpoknagku MoryT GbiTb MOMELLEHEl Ha OMopax UMu Noj HUMW TakuM oGpasoM, YTobbl cepefuHa BLICOTHI
obpasya Haxogunacb Ha 5 MM Bbllle NOBEPXHOCTU OMOPLI, T. €. Ha paccTosHuu 10 MM OT noBepxHocTH oBpasel| —
onopa.

LLlepoxoBaToCTh MOBEPXHOCTH 00pa3LIoB Ra A0pkHA ObiThb BbilLEe 5 MKM, 3@ UCKITIOYEHUEM KOHLIOB.

Mpu wucnbiTaHum Tepmuuyeckn obpaboTaHHOro martepuana obpasey AomkeH ObiTb NOABEPrHYyT
4MCTOBOWN MexaHuyeckon obpaboTke, BKMIOYasa Haapes.

6.2 N'eomeTpua HaapesoB

Hagpes gomkeH ObiTb MOATOTOBMEH TLUATESbHO: HA MOBEPXHOCTU MO Paguycy AHa Haapesa He
OOJHKHO ObITb CNeaoB MexaHU4Yeckon obpaboTku, KOTopbie MOrnK Gbl NOBAUATL HA 3HAYEHUE NOTNOLEHHON
3Heprum.

MnockoCcTb CMMMETPUM Haapesa AOMkHA ObiTb NEPNEHAMKYNSPHA K NPOAOMbHON OCU UCMLITYEMOFO
ofpasua (CM. pUCYHOK 2).

6.2.1 V-o6pasnbiit Hapgpe3

V-06pasHblii HAapes AOMKEH WUMETb BHYTPEHHUR yron 45°, rnyGuHy 2 MM WM paauyc OCHOBaHWUA
Hagpesa 0,25 mm (pucyHok2a u Tabnuua 2).

6.2.2 U-o6pa3Hbiit Hagpe3

U-00pasHblil Haapes AOMMKeH UMeTb rMyouHy 5 MM (ecnu He OroBOPEHO WHOE) M paauyC OCHOBaHUSA
Hagpes3a 1 MM (PUCYHOK 2b u Tabnuua 2).

6.3 MNpepenbHbIe OTKIIOHEHUA pa3MepoB 0Opa3sLIoB

Jonycku Ha 3agaHHble pasmepsbl 06pa3sLOB U HAAPe30B NpUBEAEHbI HA PUCYHKe 2 1 B Tabnuue 2.

6.4 MNoaroTroBka o6pasuoB

MoarotoBky 06pasLoB crneayeT NPoBOAMTL TakuM 06pa3om, 4ToObl CBECTU K MUHUMYMY Kakoe-nubo
usMeHeHue obpasua, Hanpumep BCNEACTBME HarpeBa Unmn OXna)KaeHus.

6.5 MapkupoBka o6pasuoB

MapkupoBKy HaHOCAT Ha nobylo rpaHs obpas3sua, He KOHTaKTUPYIOLLYIO C OMopamMu, HaKOBarbHEN
(ynopamu) wunm BGOWKOM, B MECTE, HE MOABEPKEHHOM nnacTudeckonm aedopMauum U BO3HUKHOBEHUIO
NMOBEPXHOCTHBIX HECMIOLUHOCTEN B PE3YNbTATE MOrMOLLIEHHON 3HEPrUn, U3MEpPAEMONl BO BPEMS UCTILITAHUS
(cm. 8.7).

7 ObopynoBaHue Ans UCNbITaHUA

7.1 O6wme nonoxeHus

UcnbiTaTtensHoe o6opyaoBaHne JOSMKHO OblTb OFOBOPEHO B HOPMAaTUBHBLIX AOKyMeHTax. Kannbposky
(unu noeepky) o6opyaoBaHuss crneayeT NPOBOAUTHL € AOCTATOMHOM NEPUOAUYHOCTBLIO M B Mpeaenax
HeoBXx0AUMbIX ANANa3oHOB.

7.2 YcTaHOBKa 1 npoBepka (Be pudunkaums)

YcTaHoBKY U npoBepky (Bepudukaumio) ucnbitaTeNbHOM MaLMHLI NPOBOAAT B cooTBeTCTBUM ¢ MCO
148-2.

7.3. boek

FeomeTpus Gonka ycTaHOBNEHa KakK ABYXMUIINIMMETPOBbLIN  MNU BOCbMUMUIIIMMETPOBLIN Goexk.
PekomeHayeTes, uToObl paauyc boika Obin ykazaH B BuAE NOACTPOYHOIO MHAEKCA criefyilowmm obpasom:
KV, vnn KUs.

FeomeTpua npumeHsemoro O6oiika pomkHa ObiTb ykasaHa B TeXHU4ecknx TpebGoBaHUsX
(cneuucpukayunm) Ha UCNLITYEMYIO NMPOAYKLIUIOD

MpumeyvaHmue - HekoTopble MaTepuansl MOTYT AaBaTb 3HAYUTENBHO OTNIMYAIOWNECS pe3yNbTaThl NPWU HU3KUX
YPOBHSIX 3HepruW, MpuyeM pesynbTaThl, MOrydeHHble A 2-MunnumeTposoro Goika, GyAyT Bbiwe, Yem Ans 8-
MUMIUMETPOBOTO.

8 NpoBeaeHue ncnbiTaHus

8.1 O6Gwue nonoxeHus

McnbiTyeMbiit obpasel AOmKeH NneXaTb Ha Onopax UCMbITAaTENbHOW MAaLUMHbLI Tak, YTOObI MNOCKOCTb
CMMMETPUM Hagpesa pacnonaranace B npeaenax 0,5 MM OT cepeamnHbl MNOCKOCTM Mexay ynopamu. Yaap
6ovika cneayeT HaHOCUTbL B MIIOCKOCTM CUMMETPUM Haapesa CO CTOPOHbI, NPOTUBONOJIOXHON Haape3y ( CM.
pucy- Hok ).
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8.2, Temnepatypa ucnbitaHus

8.2.1Ecnn He OroBOpPEeHO WHOE, TO MUCMbITAaHWUS MPOBOAAT npu TemnepaType (23 + 5)°C. Ecnu
Temnepartypa 3ajaHa, To o6paseL, 4omKkeH BbiTb AOBEEH A0 3TOM TEMNEPATYPLI C TOYHOCThIO £ 2°C.

8.2.2 ins koHAWUMOHUPOBaHUsS (DOBeAeHUsi obpasua 40 3a4aHHON TeMnepaTypbl) NyTEM HarpeBaHusi
UM OXNaXAEeHNs C MOMOLLBIO XMAKON cpeabl o6pasel, noMeLLaloT B KOHTEMHEP Ha CeTKe, HaxoAasLeicsa Ha
pacCTOsiHUU HE MEHEE YeM Ha

25 MM BbILLE JHA KOHTENHEpa U 25 MM HUXe YPOBHS XMAKOCTU, a TaKkKe He 6nuwke 10 MM OT BOKOBbIX
NMOBEPXHOCTEN KOHTEMHepa. Cpeay MOCTOSHHO MEepemMeLunBaloT U AOBOAAT A0 3aAaHHOW TemnepaTtypbl
nobbiM ya0bHbIM CNOCOBOM.  YCTPOICTBO ANA M3MEPEeHUs TemnepaTypbl Cpeabl cnejyet pa3MecTuTb B
cepeauHe rpynnbl UCMbITYEMbIX 00pasLoB. TemnepaTypy cpeabl He06X0gMMO NoAAePXKMBaTh HA 3aAaHHOM
YPOBHE C TOYHOCTbIO £ 1°C B TeYeHUe He MEHEE 5 MUH.

MpumedvaHue— Ecnu TemnepaTypa Xuikol cpedbl 6ruaka K TeMnepaType €e KUMEHUs, TO OXNaxzeHue
UcnapeHMeM MOXET 3aMETHO MOHM3UTL TeMnepaTypy MCrbiTyeMoro ofpasia 3a MPOMEXYTOK BPEMEHU OT €ro
W3BNEYEHUS U3 KNAKOCTU J0 paspyLUEHNS,

8.2.3 [nA koHauumoHupoBaHus obpasua nyTeM HarpeBaHWs WU OXMaXAEHUS C MOMOLLbIO
razoobpasHon cpefbl obpasey MOMELLAOT B Kamepy Ha paccTosiHuM He MeHee 50 mm oT Gnwxanwen
NOBEPXHOCTU. PaccTosHue mexay oTaenbHbiMu o6pasuamm AOMKHO BbiTb HE MeHee 10 MM.

Cpeay NOCTOSIHHO MpOKauuBaroT, 4ToObl 0BEcneYnMTb €e LMPKYNAuWio, U AOBOAAT A0 3aJaHHOM
Temnepatypbl NoObIM ya0OGHbIM €NOcoBoM. [puMeHsiemMoe YCTPOMCTBO AN M3MEPEHUs1 TemnepaTtypbl
cpeabl crneayer pasMecTWTe B cepeauHe rpynnbl  oBpasuoB. Temnepartypy ra3oobpasHoiu cpeabl
HeobxoAUMO NoAAeMKUBATb HA 3a4aHHOM YPOBHE C TOMHOCTLIO £ 1°C B TeueHne He meHee 30 MuH.

8.3 NepeHoc obpasua

Ecnu ncneitanne nposoAAT npu Temneparype, oTNUYaioWenca oT TeMnepaTypbl OKpyXatoLuein cpeasbl,
TO nocrne ussne4veHns obpasua u3 HarpesaloLLein unu oxnaxaatowern cpeabl 4O HAHECEHUA yaapa no Hemy
B6ONKOM JOMKHO nNponTH He 6onee 5 C.

YCTPOWCTBO AnA nepeHoca ofpasua A0MKHO BbiTb CneuuanbHO NPeAHa3Ha4YeHHbIM ANa 3TOW Lenu u
ucnonb3oBaTtbCA TakuMm obpasom, 4ToObl TemnepaTypa obpasuya nogaepxusanacb B AONYCTUMOM
AunanasoHe.

YacTtu ycTponcTea, conpukacarowmuecs ¢ o6pasiLoM npu ero NepeHoce 3 cpebl Ha MaLUMHy, A0SHKHbI
UMETb TY >Ke 3afjaHHYI0 TeMNnepaTypy U KOHAULMOHMPOBATLCS BMECTe G 0OpasLoMm.

Heobxoaumo ybeautbcsi B TOM, YTO YCTPOWCTBO, MCNOMb3yeMOE ANA LEHTPOBKM oOpa3sua Ha Hako-
BanbHe (ynopax), He BbI3Bano OTCKOKA Pa3pyLUEHHbIX KOHLIOB BbICOKOMPOYHbIX 06pa3LoB B MasiTHUK, YTO
MOXET NPUBECTU K OLIMOOYHO 3aBbILEHHBLIM NOKA3aHUAM 3dHepruu. Ons 3TOro 3as3op Mexay KOoHuamu
o6pa3ua B NONOXKEHUN UCTILITAHNA U LIEHTPUPYIOLLMM YCTPOUCTBOM MW HENOABMXXHBIMU YacCTSIMU MaLLWHbI
DOMKeH ObITb HE MeHee 13 MM, B NPOTMBHOM Cny4Yae B NPOLECCe paspyLUeHUA MOXET NPOU3OWTU OTCKOK
KOHUOB 06pa3sua B MasITHUK.

NMpumMmevaHune — [Ansa nepeHoca 06pasLoB U3 cpeabl AN KOHAMLMOHNPOBAHUA B NONOXEHWUE ANA NPOBEAEHNN
UCNLITAHUS YacTO NPUMEHSIIOT CaMOLEHTPUPYIOLLMEC KNeLyu, aHaorMyHble TeM, YTO nokasaHbl Ans obpasyos ¢ V-
06pasHLIM Hagpe3oM B NpunoxeHuu A. Takoro poga KNewym ycTpaHaoT Npobnembl ¢ 3a3opoM 6narogaps sauenneHuto
MeXay NofoBMHKaMW pa3pyLleHHOro o6pasLia U HEMOABWXHLIM LIEHTPUPYIOLLNM YCTPOWCTBOM.

8.4 MNpeBbllweHUe MOIWHOCTU UCNbITAaTENIbHON MaLINHbI

PekomeHayeTcs, 4tobObl nornoweHHaa sHeprua K He npesblwana 80% UCX0AHOW NOTEHUManbHOW
aHeprun Kp. Ecnu nornowueHHasa aHeprua npesbicuna 80 % MOLWHOCTM MaLLMHLI, TO NOMYYEHHOE 3HAYEeHUe
JOMKHO ObITb OFOBOPEHO B NPOTOKONE UCTILITAHUA.

MpuMmedvaHne — McnbiTaHus Ha yaapHblit M3ru6 crieayeT NPOBOAUTHL NPWU MOCTOSAHHOW CKOPOCTW yAapa. B
peanbHbIX YCROBUAX NPU UCTILITAHUW C NOMOLLBIO MAsTHUKOBOFO KOnpa CKOPOCTb YMEHBLLLAeTCs N0 Mepe pasBuTusi
usnoma. [ina o6pasuUoB ¢ sHeprueit yaapa, NpUGANKaIOWENRCa K MOLLHOCT MasiTHUKOBOIO Komnpa, CKOPOCTb MasiTHUKa
yMeHbLUAEeTCA B NpoLecce paspylueHua obpasua 40 TOro MOMeHTa, Korfja ToUHble 3HaYeHWs1 aHepruu yaapa nonyunTb
yXe Henb3s.

8.5 HenonHoe paspyweHue

Ecnu npu ucnbiTanuu obpasel, pas3pyLUMnCcs He NOMHOCTbLIO, TO SHEPIWI0 yaapa OrosapusaloT B
NPOTOKONE BMECTE C pe3ynbTaTamu NOSIHOCTLIO Pa3pyLLEHHbIX 00pasLOB UK YCPEAHSIOT C HUMMU.

8.6 3aknuHuBaHue odpasua

Ecnu ofpasey 3aknMHUNO B MAalLMHE, MOMYYEHHble pe3ynbTaTtbl HE MPUHUMAIOT BO BHUMaHUE W
TLLATENbHO NMPOBEPSAIOT MALLUMHY HA HanNUUMe NOBPEXAEHUN, KOTOPbIE MOTYT NOBIUATL HA €€ KanubpOBKY.

4
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MpumedaHue — 3aknMHWBaHWE MPOUCXOLUT B TOM Cliydae, Korga paspylleHHbll o6pasel nonagaet Mexay
NOABWXHBIMU U HEMOABKHLIMM YaCTAMM UCTbITATENBHOW MalUMHEl. 3TO MOXET NPUBECTU K NOMMOLLEHUIO 3Ha4YUTeNbHOM
4acTh aHeprun. 3aknuHuBaHe OTNNYAETCH OT BTOPUYHLIX OTMETUH OT Golka TeM, YTOo Npu 3akNUHUBaHWKM Ha obpasLe
HabrilofaeTca napa oTMETUH, PacToNOKEHHbIX JPYr HaNpoTUB Apyra.

8.7 KoHTponb nocrie paspylieHus

Ecnm npu ocmoTpe obpasua nocrne paspyLUeHUs OKaKeTCs, YTO Ta UMM MHAas 4acTb MapKMpPOBKM
Haxo4WTCA Ha ydacTke BMAMMON aechopMaumm obpasua, pesynbTaT UCMbITAHUA CYUTAKOT HeAENCTBUTENb-
HbIM, W 3TO AOMXHO ObITb OTPAXKEHO B MPOTOKOSE UCMbITAHUS.

9 MpoToKoN UcnbITaHUN

9.1 O6sa3aTenbHaa UHpopmauuma

MpoTokon UcnbiTaHUA AOMKEH coaepXaTb:

a) CCbINKY Ha HACTOALWMIA CTaHAapT;

b) naeHtudukaumio ncneiryemoro obpasua (Hanpumep, Tun cTanu U HoOMep MNaBku);

C) TUN Hajgpesa;

d) pasmep oBpasua, ecnv obpaser, He NOMHOPA3MEPHbIN;

e) Tpebyemylo Temnepatypy obpasua npu NpoOBEAEHUN UCNbITAHUR;

f) nornoweHHyto aHepruto KV,, KV, KU, unn KUs, B 3aBUCUMOCTU OT KOHKPETHOrO cryyas;
g) nobble OTKNOHEHMUS, KOTOPble MOTYT NOBMUATb HA Pe3ynbTaTbl UCNbITAHKS.

9.2 flononHuTenbHasa uHopmauusa

B npoTokon ncnbiTaHuii MOryT ObITb BKIOYEHbI (B AoNOnHeHue K 9.1), cneayiolme AaHHbIE:
a) opueHTauusa obpasua (MCO 3785);

b)HomMuHanNbHaA 3Heprua UcnbITaTeNbLHONW MaLUWHbI B JXOYNAX;

¢) nonepeyHoe (6okoBoe) pacLlunpeHmne (NpunoxxeHue B);

d) BHELWHWUA BUA M3NOMA, OTHOCUTENBLHbLIN caBur (NpunoxxeHue C);

€) KpuBasi 3aBUCUMOCTM NOTMOLLEHHON SHeprum oT Temnepatypsl (D. 1, npunoxexue D);
f) xapakTepucruka 3aBMCUMOCTM NOTMOLLEHHON SHEPIUKM OT TEMNEPATYPbI

(D. 1, npunoxeHue D);

g) KONUYECTBO UCMbITYEMbIX 06Pa3L0B, MOSIHOCTLIO Pa3pPyLUEHHbIX NPU UCTINLITAHUK;

h) HeonpeaeneHHOCTL n3mepeHus (NpunoxeHue E).
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h - BbicoTa ucnbiTyemoro obpasua; |- gnuHa ncnbiTyemoro obpasua;
W —IlIMPMHA UCNbITYyeMOro obpasua; a - UeHTp yaapa; b - HanpaBneHue konebaHus MasiTHMKA; 1- Hako-
Ba/IbHM (ynopel); 2 - obpasel, CTaHOapTHOro pasmepa,;

3 - onopbl ANsi UCMbITYyeMoro 06pasiia; 4 - 3alUTHbIA KOXyX

PucyHok 1- Cxema onop 1 HakoBasieH (YnopoB) yAapHON McnbITaTeNbHOM MallWHbI MasiTHAKOBOIO TMna

A-TeomeTpusa ob6pasua cV-o6pasHbiM Hagpe3oM B- MeomeTpusa obpasua c U-o6pa3HbiM Haape3om

MpumeyaHune - Ob6o3HayeHus |, h, w 1 Homepa |- 5cm. Tabnuuy 2.

PucyHok 2 - O6pasLbl 415 UCMbITaHUSA Ha YAApHbIM M3rM6 no MeTtoay LLap/in ¢ NoMOLLblo MasiTHUKOBOTO

konpa
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Tabnuya 2 — [Jonyckaemble npeaenbHble OTKIOHEHUSI OT YCTAHOBEHHbIX pa3MepoB 06pa3uos

06 | Obpasel c V-06pasHbIM Hagpe3oM Obpasey ¢ U-o6pasHbim
03- Hagpesom
Hay | Homu- [Honyck Ha Homu- [Honyck Ha
e- Hanb- MeXaHU4eCKyH Halnb- MeXaHWU4YeCKyro
Paamep obpasua HVWe | Hbli 06paboTky HbI obpaboTtky
pasmep 3HayeHune Knacc pasmep 3Haye- | Knacc
p gonyc- Hue gonyc
ka® -ka®
Onuna / 55 Mm + 0,60mMm js15 55 Mm +0,60 | js15
MM
BoicoTa h 10 MM + 0,075 js12 10 MM +0,11 | js13
MM
LLinpuxa: w
CTaHAapPTHLIA UCNLITYEMBIR 10 Mm +0,11 js13 10 Mm +0,11 | js13
obGpaseu; MM
MCnbITYeMbIN 06pasey ¢ 7,5 MM 0,11 js13 - - -
YMEHbLUEHHbIM CEYEHUEM
ncnbiTyeMbliini obpasel ¢ 5 MM +0,06 js12 - - -
YMEHbLUEHHbIM CeYeHUeM
ucnbITyeMbIl o6pasey ¢ 2,5 MM +0,05 js12 - - -
YMEHbLUEHHbIM CEYEHUEM
Yron Haapesa 1 45° +2° - - - -
BbicoTa nog Hagpe3om
(BbICOTa 06pa3sya MUHYC 2 8 MM +0,075 js12 5mmMm° +0,09 |js13
rnybuHa Hagpesa)
Pagunyc kpuBu3HbI B OCHO- 3 0,25 MM | £0,025 mm 1 MM +0,07 |js12
BaHUM Hagpesa MM
PaccrosHue ot nnockocTu
CUMMETPUM HaZpesa ao 4 27.5vm | £0,42 MM js15 27.5 Mm +0,42 | js15
KOHLOB 06pasua’ Mm ¢
Yron mexay nnockocTbio
CUMMETPUU Haapesa u _ 90° +2° - 90° +2° _
npoAOLHON 0CLI0 0bpasua
Yron mexay CMexHbIMU
NPOAONLHLIMU NOBEPXHO- 5 90° +2° - 90° +2°
cTamu obpasua

UCKINMIOYEHNEM KOHLIOB.

[aHbl.

@ B cooTBeTCTBUM C UICO 286-1.
® MicnbiTyemble 06pasiibl AOMKHBI UMETH LIEPOXOBATOCTb MOBEPXHOCTY MyuLLe, YeM Ra 5 MKM, 3a

° Ecnu 3aaaHa apyras BbicoTa (2 unu 3 Mm), COOTBETCTBYIOLLME AONYCKU TAKKE A0MMKHbI ObITh 3a-

dﬂ,ﬂﬂ MaLUMH C aBTOMATUYECKUM MO3ULMOHUPOBAHMEM UCNLITYEMOrO 0bpasua pekoMeHAyeTCs,
4yT06bl AONYCK ObiN B3AT = 0,165 MM, BMeCTO £ 0,42 MM.
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MpunoxeHue A
(cnpaBo4HOE)

CaMOoUEeHTPUpPYIOLWMNECS KeLm

Lnnybl, nokasaHHble Ha pucyHke A.l, 4yacTo MCNoOMb3yWT AN nepeHoca obpasua u3 cpedbl Ans
KOHAMLMOHUPOBaHMSA 06pasua npy onpefesnieHHoN TemnepaType B HEO6XOAMMOE MOJOXKEeHWe Ha MaluvHe
015 NpoBeAeHNst UCNbITaHWI Ha yaapHbIA n3rné no Wapnaw.

LLinpnHa obpasua LLinpuHa 6asbl, A BbicoTa 6a3bl, B
10 Ot 1,60 po 1,70 Ot 1,52 po 1,65
5 Ot 0,74 pno 0,80 Ot 0,69 go 0,81
3 Ot 0,45 po 0,51 Ot 0,36 go 0,48

9 CranbHble Monocku1, NpunasiHHbIe K LWyMLam cepebpsiHbIM NpUnoemM napaniesnsHo Apyr Apyry.

PucyHok Al- LleHTpupytowme knewm ana obpasuos ¢ V-06pasHbiM Hagpesom
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MpwnnoxeHve B
(cnpaBoO4HOE)

MonepeyHoe (60KOBOE) paclunpeHue

B.1 O6uwme NonoxeHus

Mepoii Ccnoco6HOCTM MaTepuana K COMPOTMBAEHWIO PpaspylleHnto nog AeicTBMeM TPexXOCHbIX
HanpshKeHWi, Taknx kak Te, KOTopble BO3HMKAIOT B JOHHOW YacTu Hagpesa obpasua Lapnw, saBnsetcs 3Ha-
yYeHue pgedopmauum B faHHOM MecTe. Peub nget o gedopmauum coxatums. M3-3a TpyAHOCTU U3MepeHust
3Toll gedopmaumn faxe nocne paspylleHuss 06bIYHO M3MEepsAIoT paclumpeHnel, KOTopoe MOXeT BO3HuKaTb
Ha NPOTMBOMOJ/IOXHOM KOHLIE MJIOCKOCTU paspyLlleHus, U UCMONb3YIOT ero kak BesfiMyuHy, npeacTas/isaioLLyo
nedopmanmio cxaTus.

B.2 Npoueaypa

Mpy ucnonb3oBaHuM MeToga M3MepeHWss GOKOBOro pacluMpeHvs cnefyeTt yuuTbliBaTb TOT (PakT, 4yTo
NI0CKOCTb paspylleHns peako Aenut obpasel, nononam B TOYKE MaKCUMasIbHOTO pacluMpeHns Ha o6emx
cTopoHax o6pasua. [lofoBMHa paspylweHHoro obpasua MOXeT BK/IlYaTb Y4acTOK MaKCMMaslbHOro
pacwmpeHns ans o06eux CTOPOH, TOMbKO OAHOV CTOPOHE WM He BK4YaTb paclumpeHus Boobuie. Takum
06pasom, NpuUMeHsiemMble MeTOAbl AO/KHbI AaBaTb 3HAYEHWe paclUMpeHus, paBHOe CyMMe fABYX 3Ha4eHwui,
NOMyYEHHbIX AN KaXAON rpaHy, myTemM OTAENbHOro M3MepeHusi ABYX MOJIOBUHOK. PacluMpeHue Ha Kaxzaow
rpaHn  Kaxkgoli  MOMIOBUHKM  cnegyeT  M3MepATb  OTHOCUTEsbHO MI0CKOCTH, onpegensemoii
HefeopMMpOBaHHbIM y4yacTKOM rpaHu obpasua (pucyHok B.1). PaclumpeHve u3MepsioT € MOMOLLbHO
npnoéopa, aHasIorMYHOro NnokasaHHOMY Ha pucyHkax B.2 n B.3. V/I3MepsIoT ABe paspyLueHHble MOSIOBUHKM M0
oTaenibHocTM. OfHaKo B MepBYlO o4Yepedb MPOBEPSIOT rpaHu, neprneHavKyIsapHbIe K Hagpesy, Ha OTCyTCTBue
3ayCeHUeB, KOTOpble MO 06pa3oBaTbCA MNPV UCMbITAHUWM HA YAAPHbIA W3rMG; MpU  HaIMuMM Takux
3ayceHUeB WX cnegyeT yganntb HakAauyHOW LUKYPKOW, cnefs npu 3TOM, YTOOblI M3MepPSieMble BbICTYMbl He
6blM yaaneHsl BMeCTe € 3ayceHuamu. 3aTeM cknafblBaloT MOMOBMHKM 06pasua BMecTe Takum 06pasom,
YTOOblI MOBEPXHOCTU, KOTOPblE B WCXOLHOM COCTOSHMM OblIM NPOTMBOMOJSIOKHBIMU Hagpesy, Haxogunchb
apyr Hanpotus gpyra. OfHy M3 MONOBMHOK ob6pasua (CM. pucyHok B.1, 1) MNOTHO NpvXMMatoT K onopam,
4TOObl BBICTYMbI YNUPa/IUCh B U3MEPUTENbHYIO HakoBaslbHI0. OTMevaloT NnokasaHue, a 3atem NOBTOPSIT TO
€ C ApYroi MoNoBUHKOW (pUCYHOK B.l, 2), y6eanBLIMCL, YTO M3MEPSIOT Ty Xe camyl rpaHb. Hanbonbliee
13 [ABYX NOJIyYEHHbIX 3HAYEHWUIi COOTBETCTBYET pacluMpeHuto 60KOBOI rpaHu obpasua. 3aTeM MoBTOPSAIT
3Ty npoueaypy A1 W3MEpeHUs BbICTYNOB Ha MPOTUBOMOJSIOXKHON [paHW, noc/ie 4ero CcknagbiBaloT
HamboNblUMe 3HAYEHUSs, NOYYEHHbIE ANA KakAoW 60KoBOl rpaHu. Hanpumep, ecim Ai > A21n A3=A4, 1o LE
=Ai + (A3umn A4 . Ecrm A > A: nA3> A4, 10 LE = A4+A3.

Ecnv ogyH WM HECKONbKo BbICTYNOB o6pasua 6binv NOBpexXAeHbl NPy KOHTaKTe C HakoBaslbHew,
OMOPHOI MOBEPXHOCTLIO KOMpa MaluuHbl U T.4., U3MEPEHUS ANA 3TOro obpasua He BbINOMHAIT U 3TOT hakT
OTpaxatoT B MPOTOKO/IE UCTbITaHUS.

I3mepeHns NpoBOAAT Ha Kaxaom obpasue

1,2- MNMonoBuHkn obpasLa; W - UCXoAHasa LMprHa 06pasua;
Ad, A2, A3, A4- pa3mepbl GOKOBOIoO pacluMpeHus

PucyHok B.1 — MoMOBMHKM pa3pyLLIEHHOr0 B MPOLECCE MCMbITaHUA Ha yaapHblii u3rmé no LWapnu
o6paslia ¢ V-06pasHbIM HAAPE30M, COEAUHEHHbIE A1 U3MEpPEeHNs GOKOBOrO paclUMpeHust

1MNpunoxexHne B ocHoBaHO Ha ACTM E 23 n npumeHsieTca no cornacosaHunto ¢ ASTM International.
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aflna BuHTa %-20 C ro/1I0BKOI C yrnyb6neHnem AnvHon 7/8" pnsa ycTaHOBKM MHAMKaTopa.
bna BUHTA M6x1 € 25 -MM TO/IOBKOIA.
cMepekpbiTve B y3ne ( Npu cO60pKe BbINOJIHUTL BHAX/IECTKY).

1 - pesvHoBasa nogknagka,
2 - MHpMKaTop c AnanasoHom 10 MM, rpagyvpoBaHHbIii no 1/100mMm;
3 - onopHas nnactvHa U3 HepxaBelLlel UM XpOMOHUKeNeBoli cTanu;
4 - ynchbepbnaTHLIR gepXaTesib U3 HEPXaBEILLEl UM XPOMOHUKENEBON CTanw;
PucyHok B.3 - Y3nbl U aeTanun ycTaHOBKM Npubopa 4718 usMepeHus 60KOBOro (nornepeyHoro) pacmpeHns
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MpunoxeHue C
(cnpaBo4HOE)

BHewHun BUA n3noma

C.1 O6wme nonoxeHua

MoeepxHocTb u3noma obpasuoB Llapnu 4acto oOLeHMBAIOT MO NPOLEHTY BSA3KOr0 CABUIOBOIO
paspyLieHns. Yem Bbille MPOUEHT CABUIOBOrO pa3spyLUeHusl, TEM BbilLE yapHaa BA3KOCTb marepuana. Ha
noBepxHocTu uanoma 6GonbwmHcTBa 00pasuos Llapnum BuaHa koMOMHaUMA Kak CABUIOBOro (BSI3KOrO)
M3nomMa, rak M paspylleHuss B BUAE packanbiBaHusi (Xpynkoro u3noma). Tak Kak 3Ta oOueHka KpanHe
Ccy6beKkTUBHA, OHA HE PEKOMEHAYETCS K MPUMEHEHMIO B cneLyudukaumsx (TeXHM4eckux TpeboBaHusx).

MpumeyvyaHmne - TepMUH «BOMOKHUCTLIA U3MOM» YacTO UCMONBL3YIOT Kak CUHOHUM TEPMUHA «BA3KWUIA U3NIOM».
[nNs BblpaXXeHUs1 COCTOSIHMS, NPOTUBOMOSOXHOIO BSA3KOMY M3JIOMY, YacTO UCNOSb3YIOT TEPMUHBI «pa3pylleHne B BUAe
CKOMNOB» (XPYNKWIA M3NOM) WNMU «KPUCTaNMNMYHOCTL B U3NoMe». Takum obpasom, ecnu Aona BA3KOW (CABUroBOIA)
cocTaBnstoLlei B usrnome — 0%, 1o xpynkoi — 100 %.

C.2 Mpouenypsbl

MpoueHT BA3KOro U3noma 06bIYHO OnpeaensiorT OAHUM M3 crieaylowmx cnoco6os, NPUBEAEHHbIX B
ACTM E 23:

a) M3MEePSIOT ANUHY U LUMPUHY y4acTKa packanbiBaHUS1 UNM XPYMKOro u3noma («bnecrawmiiy y4acrok)
MOBEPXHOCTU W3/IOMa, KaK MokasaHo Ha pucyHke C.1. onpeaensioT NpouUeHT BSA3KOro casura no tabnuue
C.1;

b) cpaBHMBAIOT BHELIHMIA BMA M3noma obpasua ¢ Auarpammon CpaBHEHUA BUAOB U3NOMA, TaKOMW, Kak
nokasaHa Ha pucyHke C.2;

C) YyBENMYMBAIOT MOBEPXHOCTb M3NIOMAa WM CPaBHUBAIOT €€ C NpeaBapuTenbHO KanubpoBaHHOW
NPO3payHOil HaKNagHOW AuarpaMMOi WM M3MEPSIOT MNPOLEHT XPYNKOro paspyllieHus € NOMOLLBLIO
nnaHuMeTpa, 3aTeM BbIYUCHAIOT NPOLEHT BSI3KOro U3Noma kak pasHocTb (100% MUHYC NPOLEHT XPynkoro
n3noma);

d) doTorpadmpyoT NOBEPXHOCTL M3NOMAa NPU COOTBETCTBYIOLLEM YBENUUYEHUU U U3MEPSIOT NPOLIEHT
XPYNKOro U3rioma ¢ NOMOLLbIO NNAaHUMETPA, 3aTEM PacCYMTLIBAIOT MPOLIEHT BSA3KOrO M3foMa Kak pasHOCTb
(100% MWHYC NPOLEHT XPYNKOro n3nomay);

€) U3MEepAIoT NPOLIEHT BA3KOTO U3S1oMa C NOMOLLbIO METOAOB aHanM3a n3o0pakeHuiA.

11
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MpumeuvyaHne 1- CpegHue pasmepbl A n B nsmepsiot ¢ ToyHocTbio o 0,5 Mwm.
MpumeyaHune 2 - poLEHT BA3KOro paspyLleHns onpegenstot no tabnuue C.1
1 - Hagpes; 2 - o6nacTb Xpynkoro unsnoma (apkas); 3- ob6nactb BA3KOro casura (Tycknas)

PucyHok C.1 - OnpegeneHne npoueHTa BA3KOro u3sioma

Tabnuua C.1 - MpoueHT BA3KOro cABura 4ns8 U3MepeHuin, BbINO/THEHHbIX B MUAAMMETpax
B, A Mv
MM 10 15 20 25 30 35 40 45 50 55 60 65 7 7, 8 85 9 9 1
0 5 ° 0 5 0
poLieHT BA3KOro casura
10 99 98 98 97 9% 9% 95 94 94 93 92 92 91 91 90 89 89 83 88
15 98 97 9% 9% 94 93 92 92 91 90 89 8 87 8 8 84 83 8 81
20 98 9% 95 94 92 91 90 89 8 86 8 84 8 8 8 79 77 76 75
25 97 9% 94 92 91 89 8 8 84 8 8 8 78 77 75 73 72 70 69
30 9% 94 92 91 8 8 8 8 8 79 77 76 74 T2 70 68 66 64 62
35 9% 93 91 89 8 8 8 8 78 76 74 72 69 67 65 63 61 58 56
40 9% 92 90 8 8 8 80 77 5 72 70 67 65 62 60 57 55 52 50
45 94 92 8 8 8 8 77 75 72 69 66 63 61 58 55 52 40 46 44
50 94 91 8 8 8 78 7 72 69 66 62 59 56 53 50 47 4 41 37
56 93 90 8 83 79 76 72 69 66 62 59 55 52 48 45 42 38 3B 31
60 92 8 8 8 77 74 70 66 62 59 55 51 47 44 40 36 33 29 25
65 92 8 84 8 76 72 67 63 59 55 51 47 43 39 3H 3 27 23 19
70 91 8 8 78 74 69 65 61 56 52 47 43 39 34 30 26 21 17 12
75 91 8 8 77 72 67 62 58 53 48 44 39 34 30 25 2o 16 11 6
80 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0
MpumeyaHune: 100-NpOLEHTHBIA CABUT CneayeT ykasbiBaTb, KOrga oAvH M3 pasmepoB A win B siBnseTcst Hy-
NeBbIM.

12
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a - BHeLWHWn BUA N3/TOMOB U CpaBHUTENbHAS auarpaMma Ans onpegenieHnst npoueHTa BA3KOro casura

BEW RV

B - PYKOBO/ICTBO A/151 OLIEHKM BHELLHero Bua uanoma

10

PucyHok C.2 - BHewHuWin Bug nsnoma

13
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MpwnnoxeHne D
(cnpaBo4HOE)

3aBUCMMOCTb NOT/IOWEHHOM 3HEPrUM OT TeMNepaTypbl U TeMnepaTypa
nepexopga

D.1 XapakTepucTuka 3aBMCUMOCTMW NOT/IOWEHHON 3Hepruy oT TeMmnepaTypsl

KpvBas 3aBMCUMMOCTM MOINOLEHHOW 3HEeprum ot Temnepartypbl (KV—7) ana 3agaHHoi copmMbl obpasua
npuBegeHa Ha pucyHke D.1. 3Ty 3aBWCMMOCTb YCTaHaBMMBAKT MyTEM MOCTPOEHWS Cr/IaXeHHOW KpuBOWA,
NOCTPOEHHOW NO OTAEeNbHbIM TouykaM. dopmMa KpuBOW W pas3bpoc 3HaYeHWUid, NOMyYEHHbIX B pesynbTare
ncnbiTaHns, 3aBUCAT OT Martepuana, gopmbl obpasua v ckopocTu ygapa. B Tom cnyyae, korga kpvisasi
UMeeT 30Hy nepexofa 2, Heo6X0A4MMO pasnuMyaTb BEPXHWI MOJOMMA yyacToK 1, 30HY Nepexofa 2 W HUWKHWIA
Nnonornin y4acTok 3 Ha KpuBOIA .

T - Temnepatypa; KV- nornoweHHas aHeprus; 1- BepxHWA Nonorui
yyacTok; 2 - 30Ha nepexofa; 3 - HWKHWIA NONOruiA y4acTok

PucyHok D.1 - KpuBasi 3aBUCMMOCTU 3aBUCUMOCTU NOF/IOLLEHHOR 3Heprum
OT TeMnepaTypsl

D.2 Temnepatypa nepexoga

Temnepatypa nepexoga T, XapakTepusyeT TMOJIOKEeHNEe KPyToro MnoAgbema XapakTepucTuku
3aBMCMMOCTW MOF/IOWEHHOM 3Heprun OT Temnepatypbl. MOCKOMbKY KpyTOi nogbeM OO6bIMHO OXxBaTbliBaeT
BeCbMa LUMPOKWA  uMHTepBan Temnepatyp, Henb3s fgatb 06uieynotpebuTensHOro  onpegeneHus
Temneparypbl nepexoga. Hwxke npusefeHbl KpUTepumn, KOTOpblE CPeau MPOoYMX MOMYyT OKas3aTbCA NOIE3HLIMU
A5 onpejeneHns Temnepartypbl nepexoga:

Temnepartypa nepexoga Tt - Temnepartypa, Mpy KOTOPOIi:

a) NosyyalT KOHKpPeTHOe 3HauyeHue MOT/OLEHHON aHepruu, Hanpumep, KV8= 27 Ox;

b) NOMAyyalT KOHKPeTHOe 3HayeHue MOr/IOWEHHONW 3HeprMm B NPOUEHTax OT  3HayeHus,
COOTBETCTBYHLLErO BEpXHell naowagke, Hanpumep 50 %;

C) UMeeT MeCTO onpejesieHHas 4yacTb BA3KOro m3noma, Hanpvumep 50%;

d) nonyvaloT onpefiesieHHoe 3HayeHWe mnonepeyHoro (60KOBOro) pacluMpenus, Hanpumep 0,9 mM.

Bbi6op crnocoba onpegeneHvsa Temnepartypbl nepexofga criefyeT OroBopuTb B CTaHAapTe Ha meTasl-
NONPOAYKUMI0 UK cornacoBartsb.

14
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MpunoxeHue E
(cnpaBouHoOE)

HeonpeneneHHOCTbL U3MepPeHUs1 3Ha4YeHUs1 NOrnoweHHon aHeprum KV

E.1 O603HauYeHusA U eaUHULIbI U3MEPEHUs
OBGo3Ha4eHns n eauHULbLI U3MepeHUs NnpuseaeHsl B Tabnuue E. |

Tabnuua E.1 - O603HaYeHNUsa U eauHULbI UBMEPEHUSA

O603Ha- Eannnua XapaKTepuctuka
YyeHune U3MepEeHUs
By I Cucremartumyeckas norpeLlHoCcTb MassTHUKOBOIO Konpa, onpeaeneHHas
KOCBEHHOW MPOBEPKOW (BEepudukaLmen)
k - KoadpduumeHT oxsarta
KV Ik MornoLeHHas sHeprusi, UMepeHHas B COOTBETCTBUU C HACTOSALLMM
cTaHaapToM Ha o6pasue ¢ V-06pasHbiM Haape3oM
ﬁ Ik CpeaHee 3Ha4eHne KV ans rpynnbl 06pasyoB, N3roTOBMEHHbIX U3
UCMbLITYEMOr0 MaTepuana
KVg Ik CepTucduumMpoBaHHOE 3HaYEHMe 3STanoOHHOro Marepuana,
MCMONb3yEeMOro ANt KOCBEHHON npoBepku (Bepudukaumm)
K_V y Ik CpegHee 3HayeHue KV ANA STANOHHBIX 0o6pa3uoB, UCNbITAHHBIX B
X04€e KOCBEHHON NpoBepku (Bepudhukaumm)
n Yucno ucnbiTaHHbix 06pa3sLoB
r PaspelieHune wkanbl npubopa
Sx bk CpeaHekBaapaTUYecKoe OTKIIOHEHUE 3HAYEHUI, NONYYEHHbIX HA N
obpasyax
Tx IR TeMnepaTypHasa NOrpeLwHOCTb U3MEPEHHOIO 3HaYeHUa
u(KV) Hx CrangaprtHasn HeonpeaeneHHoctb u(KV)
- P PacwmpenHan HeonpeaenenHocts U(KV') ¢ poseputensHon
U(KT) BEPOATHOCTHLIO 95 %
ur K CTaHaapTHasA HeonpeaeneHHOCTb TEMNepaTypbl UCTILITAHUSA
Uy D CraHgapTHas HeonpeaeneHHOCTb pe3ynbTata KOCBEHHON NPOBEPKU
(Bepudmkaumm)
u(;) bk CraHpapTHas HeonpeaeneHHOCTb Xgp
x Dk CpeaHee 3HaveHue KV , HalaeHHOe No pesynbTataM UCNbITaHuA
rpynnel U3 n 06pasuos, U3rOTOBEHHLIX N3 UCMLITYEMOr0 MaTepuana
vk - Yucno crenexen ceoboawl, coorsetcrayowee u( K1)
Vy — Yucno creneHer ceob0abl, COOTBETCTBYIOLLEE Uy
Vy — Yucno creneHeln cso60abl, COOTBETCTBYIOLIEE U(Xy,)

E.2 OnpeaneneHue HeonpeneneHHOCTU U3MEPEHUA
E.2.1 O6wue nonoxeHus

Yfcnjzott npunoxxeHue ycraHaBnuBaeT MeToa onpeaeneHus HeonpeaeneHHocTn u( KV'), ceasaHHom
co cpeaHeii nornoweHHon aHeprneir KV rpynnbl 06pasyos, oToGpaHHbIX OT WUCMLITYEMOro Marepuana.

MOXHO NpUMEHNTL 1 aApyrue metoabl oueHkn u( K77).

HaHHbin  noaxoa TpeOyer WCXOAHOW WH(pOpMauMK, NOMYYEHHOW NPU «KOCBEHHOW npoBepke
(Bepuchmkaummn)» MawmHbl Ans ucnbiTaHua o6pasuos LLapnu Ha yaapHbiit U3ruG ¢ NOMOLLBLIO MAATHUKOBOTO
Konpa, 4YToO SABNAETCA HOPMATUBHLIM METOAOM OLEHKM XapaKTepucTuK npubopa C MOMOLLBIO 3TaNOHHbIX
obpasuos (MCO 148-2).
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Mpumevarnne 1 -B crtaHpaptax NCO 148-1 — UCO 148-3 ycTaHOBMEHO, YTO MalUWHbl ANA UCMbITaHWS
obpasuos MeTogom Lllapnu Ha yAapHblA 13rnb ¢ NOMOLLbI MaATHUKOBOMO Kompa AOMKHEI 0TBeYaTb TpeboBaHUAM Kak
KOCBEHHOW, Tak M  npsAMoii npoBepku. ocnepHAs 3akniovaeTcs B MPOBEPKe COOTBETCTBUA BCEM OTAENbHbIM
reoMeTpU4eckuM U MexaHndeckum TpeboBaHusM, NpeabaBNAeMbIM K KOHCTPyKLuKM npubopa (MCO 148-2).

KanubpoBo4Hble nabopatopunm UCMONb3YKT CEepTUMULMPOBAHHLIE 3TanoHbl ANs  NPOBEPKK
(BepudpmkaLmmn) CBOUX STANOHHBLIX UCMbLITATENMbHbLIX MALUMH U MOTYI MPUMEHATb CBOW MasiTHUKOBbIE KOMPbI
ANs NOnyvyeHus XapakTepucTuK 9TanoHHbIX 06pasuyoB. Ha nomb3oBaTenbCkOM YpoBHe nabopaTtopuu,
nposoasime wucnbiTaHua no Llapnu, MOryT npoBOAMTb MPOBEPKY CBOMX MAasiTHUKOBLIX KOMPOB MO
3TanoOHHbLIM 00pa3syamM Ans nonyyYeHusi LOCTOBEPHbIX 3HaYeHun KV.

MpumevaHue 2 — [lonb3oBaTenu, No ceoemy BelGopy, MoryT npuobpeTtaTb CepTUDULMPOBAHHLIE 3TanoHbl Y
HaLMOHasbHEIX UM MEeXAYHapOAHLIX OpraHn3aumii, TeM caMmblM MUHYS YPOBEHb KannbpoBOYHLIX nabopaTopuii.

MpumedvaHue 3 -J[lononHuTenbHas UHPOPMALUA O pPasNNUNAX MEXAY CepTUULMPOBAHHEIMU STaNoHaMu 1
3TanoHHeIMK ob6pasuamu npusegera 8 MCO 148-3.

E.2.2 [lononHeHUA K onpeaeneHno HeonpeaeneHHoCcTH

AHanu3 HeonpeaeneHHOCTU U3MEPEHMWIt SABNSETCA MONEe3HbIM CPEeACTBOM BbISIBMEHWA MCTOYHWKOB
KPYMHbIX HECOOTBETCTBUI Pe3ynbTaToB U3MEPEHMUIA.

CTtaHaapTbl Ha NPOAYKUMIO M Ga3sbl AaHHbIX O CBOWCTBAX MAaTeEpUarnoB, OCHOBAHHbLIE HA HACTOALLEM
cTaHaapte, coaepxaTt B cebe HeonpeaeneHHOCTb M3MepeHuin. Bbino Obl HEKOPPEKTHO BBOAUTL NONPAaBKU
Ha HeonpeaeneHHOCTb U3MEPEHUI U TEM CaMbIM PUCKOBATb OTKA3OM B MPUEMKE rogHoi npoaykuuu. Mo-
39TOMY OLIEHKa HEeOonpeaeneHHOCTM MO AaHHOW npoueaype npeaHasHayeHa TONbKO ANA CnpaBku, e€cnu
3aKa34YMKOM He yKasaHo WHOE.

YCrnoBusA wuCnbiTaHUiA WM Npeaenbl M3MEepeHWi, yKkasaHHble B [AHHOM CTaHAapTe He noanexar
M3MEHEHWIO C LiENbI0 y4eTa HeonpeaeneHHOCTU U3MEPEHUI, eCIM 3aKa3unkoM 0cob0 He ykazaHo uHoe. He
cneayeTt coyeTaTb OLEHKY HeonpeaeneHHOCTU U3MEPEHUI C (PakTMYECKU U3MEPEHHBIMMU pe3ynbTaTtaMu ans
OLIEHKW COOTBETCTBUA NPOAYKLUuMM TpeBGoBaHMAM CTaH4apTOB, ECMU 3aKa3uMKoM 0C000 He yKka3aHO UHOe.

E.3 O6was npoueaypa

E.3.1 UcTOuHMKM BKNAOOB B HEONPEeAeNneHHOCTb

OCHOBHEbIE chakTopsl, KOTOpbIE oKasbIBatloT BMUSAHWE Ha HeonpeaeneHHoCTb,
CBSi3aHblI C:

a) cMcTemMaTM4ecKkomn NOorpeLIHOCTLIO Npubopa, onpeaeneHHon B pe3ynbTaTe KOCBEHHON NPOBEPKYU;

b) 0AHOPOAHOCTLIO UCTLITYEMOTO MaTepuana u CXoaAMMOCTbIO U3MepeHuii npubopa;

C) TeMnepaTypon UCMbITaHUSA.

CpegHioto NOFMOLLEHHYIO 3HEpruio KV onpeaensiot no dopmyne:
KV =x -By- Tx, (E.1)
roe x — Habniogaemoe cpefHee 3HaveHue KV no pesynbTatam UCMbITAHWUA rpynnbl
u3 n o6pasLos, 0TOOPAaHHbIX oT UCMbITYEMOIO marepuana;
By, - cucrtemartuyeckasi NorpeLlHocTb npubopa, onpeaeneHHast KOCBEHHON
nNpoBEpPKOK (Bepudrkauuen);

Tx — TeMnepartypHas norpeLHoCTb MU3MEPEHHOIo 3HadYeHus KV.

E.3.2 CuctemaTruyeckas norpewHocTs npubopa

Kak npaBuno, B pe3ynbTarbl U3MepeHus HeoOX0AMMO BBECTW MNOMPAaBKY Ha W3BECTHYIO
CMUCTEMATUYECKYID MOrpelHocTb. OfHUM K3  CnocoOOB  OMPEAENEHUs 3HAYEHUs CUCTEMAaTUYeCcKOi
MOrPeLLUHOCTH ABMSIETCA KOCBEHHAsA NpoBepka. CUCTeMaTUYECKYIO NOrpeLUHOCTL npubopa no pesynbratam
KOCBEHHOW npoBepku (Bepudhmkauumn) onpegensiotr 8 ICO 148-2 no cneayioLlen popmyne:

BV = KVV -KVR , (E2)

rane KV y_cpeanee sHavyeHue KV , noslyueHHoe Ansi STanoHHbIX 06pasuos,

paspyLUEeHHbIX BO BPEMsi KOCBEHHOMW NPOBEPKMK;
KVgr — cepTudmuupoBaHHOE 3Ha4YeHne aTanoHHbIX 00pasLoB.

B 3aBUCMMOCTM OT TOr0, HACKONBKO XOPOLLIO M3BECTHA CUCTEMaTUYecKas NorpeLlHocTb npubopa By, (
MCO 148:2), onpeaensiowas HeonpedeneHHOCTb, CBA3aHHYK C pesynbTaTaMu KOCBEHHOW MpPOBEPKH,
npeanaratoT pasrimyHble 4eiCTBUS:

a) By xopowlo u3BecTHa U cTrabunbHa — B 9TOM UCKIIOYUTENBHOM Criydae, YyTobbl NONYyYUThL 3HAYEHUE
KV, B Habnogaemoe 3Ha4YeHne x BBOAUTCA Nonpaska, paBHas By,

b) npu OTCYTCTBUM HaAEXHOr0 CBUAETENbLCTBA O CTAabUMBHOCTM 3HaYeHus By ; MOMNpPaBKy Ha
CUCTEMATUYECKYID MOrPEeLIHOCTL HE BBOAAT; B 3TOM Crfydae ee npeAcTasnsAloT B BuWAe BKrnaja B
HeonpeaeneHHOCTb pe3ynbTaTta KOCBEHHON MPOBEPKM Uy.
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B oboux cnyyaaxnepevucnenus a) u b), HeonpeaeneHHOCTb Uy, CBA3AHHYIO C Pe3ynbTaTtOM KOCBEHHOM
NPOBEPKU U CUCTEMATUYECKON MNOTPELUHOCTbI0 Npubopa, paccuUMUTLIBAIOT B COOTBETCTBMM ¢ MCO 148-2.
PesynbTatom aHanusa HeonpeaeneHHOCTU KOCBEHHOW NPOBEPKN SABNAETCA 3HAYEHKE u,.

Ecnu pasHocTb Mexay sHavyenuamn KV y wn KV 3nauutenbHa, TO 3Hadenuss By w uy cneayer

YMHOXMTb Ha oTHOweHue KV IKV y.
E.3.3 Cx0auMOCTb 3MepeHuit UCNbITaTeNbHON MAaWNHBI U HEOQHOPOAHOCTL MaTepuana
HeOI'Ipe,EleJ'IeHHOCTb 3Ha4YeHua x , T.e. Haﬁmo,uaemoro cpeiHero sHaveHua I'IOITIOLLleHHOﬁ SHeprum no
pesynbTatam ucnbiTaHus n o6pasuoB, onpeaensioT No cneayowen gopmyne:

u(x )= S (E.3)

\/; )
rae Sy, — CpeaAHEeKBAAPATUYHOE OTKNOHEHNE 3HAYEHUN, NONYYEHHbIX NO pe
3ynbTaTam ucnbiTaHusa n o6pasLos..
3HaueHne S, o6ycnoBneHo AByMs  hakTOpaMu:  CXOAMMOCTbIO  pe3ynbTaToB  U3MEpEeHUs
UCMbLITATENBHOMN MAalWMHBI U HEOAHOPOAHOCTBbIO MaTepuana oT obpasuya k o6pasuy. B otuete
pekomeHayeTCa YyKasbiBaTb CYMMApPHYI0O HeonpeaeneHHOCTb U3MEpPEHUA BMECTE CO 3Ha4YeHuem Sx B
KayecTBe COBOKYMHOM oueHkn KV BCneacrasmMe HEOAHOPOAHOCTU MaTepuana.

3HaueHue v x , Npeacrasnsaowee cobor Yncno creneHen ceoboabl u( X ), pacCUUTLIBAIOT Kak n-1

E.3.4 TemnepaTtypHaa norpewHocTb

Bnuanne temnepaTtypHOM NOrpPewHoCTU T, Ha NOrSIOLLEHHYIO 3HEpPrui0 B 3HAYUTENLHOM CTeneHu
3aBUCUT OT UCMLITYeMOro matepuana. Ecnm nposoaat ucnoitaHusa ctanu B o6nactu remnepatyp nepexoaa
U3 XPYNKOr0 COCTOSIHMS B BA3KOE, TO HE3HAUUTENbHLIM U3MEHEHUAM TEMNEPATYPbl MOTYT COOTBETCTBOBATL
Gonblune pasnuuns B NOTTIOLEHHOW 3HEPrMKu. CnoXHO AaTh 000OLLUEHHbIN NOAXOA K pacyeTy 3aBUCMMOCTH
HeonpeaeneHHOCTn U3MEPEHUs TEMNEPATypbl UCMBLITAHWMA OT HEONpPeAEeneHHOCTU OUEHKU MOrrOLLEeHHOW
3Heprun. B cBA3M C 9TUM JOMNYCKAETCHA AONONMHUTL OTYETHbIE JaHHbIE O HEOMPEAENEHHOCTU U3MEPEHUS NO-
rMOLEHHOW 3HEPru OTAENbHbIM YKasaHWeM 3HauYeHUs ur, T. €. HeonpeAeneHHOCTU OLEHKU TemnepaTtypbl
UCMbITAHUSA, NPW KOTOPON BblNa namepeHa NornoLeHHas aHeprus (cm. npumep E.5).

E 3.5 Paspewarowas cnocobHOCTb UCTIbITAaTENIbHOW MaWIUHbI

BnusHue paspeliaioweid CrnocoBHOCTM MCNbITATENbHOM MALMHBI BO MHOMUX Criyyasax SIBNSETCS
npeHebpeXxMmMo MarnbiM MO CPaBHEHUIO C BIUSHUEM Apyrux hakTOpoB HA HEONPEeAEeneHHOCTb U3MEPEHUI
(E 3.1 n E 3.4) VcknioyeHnem sBRSETCA Crnyyai, Koraga paspeluarowas cnocoGHOCTb MalMHbl HU3Ka, a
u3MepseMas 9SHeprua mana. B 9TOM cnyyae COOTBETCTBYIOLLEE BIIMAHWE HA HeonpeaeneHHOCTb
pacc4MTbIBaOT MO hOpMyne :

u(r) = % (E.4)

E.4 KomObuHupoBaHHasA U pacluMpeHHasa HeonpeaerneHHOCTb
YtoObl paccuutate  U(KV') HeoBxogumMo  ckoMBuHMpOBATL  (HAKTOPbLI, BAMUSIOALME  Ha

HeonpeaeneHHocTb usMepeHuit (cm. E.3). 'Tak kak ur paccMarpuBaioT OTAEMNLHO U YNeHbl U( X ), Uy, U u(r) He
3aBUCAT APYr OT Apyra, KOMOGMHMPOBAHHYIO CTAHAAPTHYIO HEOMNPEAENEHHOCTb ONpeaensioT no opmyne:
WKV =N ¥(x)+ By +Ar) (E.5)
[na pacyeta pacLUMpeHHONW HeomnpeaeneHHOCTU KOMOMHMPOBaHHYIO CTAHAAPTHYIO HEONPEAENEeHHOCTb
YMHOXaIOT Ha COOTBETCTBYIOLWMUIA KOShPULMEHT oxaaTta k. 3HaueHue k 3aBucut ot adpPeKTUBHOrO Yucna

creneHeii cBo6oabl VKT u u(KJV ), koTopoe MoXeT GbiTk paccuntaHo no copmyne (E.6). Tak kak 4mcno
cTeneHeit cBoGoAbl, COOTBETCTBYHOLUEE U(r), paBHO GECKOHEYHOCTW, TO paspelsaroias crnocobHOCTb

npuGopa He BIUAT B VK .

—_ u*(KV)

VK = (E.6)

u (x) . u'y
v- v,

X

MpumedvaHue - Tpu ucnbitaHusx no Lapnu konuyectso obpasLoB YacTo orpaHuumBaeTca 5 unu gaxe 3.

KpoMe Toro, HeofHOPOAHOCTb 06pasLoB 4acTo MPUBOAUT K CYLIECTBEHHOMY 3HauveHuo u(X ). MoaToMy uucro
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abeKTUBHBIX CcTeneHeil cBobofbl Yalle BCEro HefoCTaToOYHO Benuko, YToBbl NPUMEHATH KoadduULMeHT oxBaTa K,
paBHbIiA 2.

KoadphuumeHT oxsaTa k, COOTBETCTBYIOLLMI YPOBHIO AOBEPUTENBHON BEPOATHOCTU 95 % onpeaensioT
Kak t95(vK_V). OTtaencHble 3HaYeHus t npueseaeHsbl B Tabn. E.5.

PaclumpeHHyo HeonpeaeneHHoCTb U(K—V) onpeaensioT No cneayloLeMy ypaBHEHUIO:

UKV ) = kxu(KV ) = ts(vKT ) xu(KV') . €N

E.5 NMpumep
B HacToALeM NpuMepe HEONPEAENEHHOCTb U3MEPEHUS PACCHMTBLIBAIOT ANA cpedHeapudMeTUYECKOro

3Ha4eHus (x ) rpynnel 06pasLoB n= 3, 0TOGPaHHbLIX OT HEKOTOPOro UCNLITYEMOro Marepuana. Pesynbtathl,
npuBefeHHble B Tabn. E.2 Obinu nomyyeHbl Ha MAasTHUKOBOM KOMpe, KOTOPbLIA YCMELUHO MpoLUen Kak
NPsIMy0, Tak U KOCBEHHYIO NpoBepKy. Ha nepBoM Luare paccuuTbIBalOT CpeaHee HabnwogaeMoe 3HayeHue

KV, T.e. x, aTakke CTaHAAPTHYIO HEONPEAENeHHOCTb BENMUYMHBbI X .T.€. Uu( X ), KOTOpyi0O ONpeaensoT no
dopmyne (E.3).

Tabnuua E.2 — PesynbTatel ucnbitadus no LWapnu

B J)KOYJIAX
PeayanaT nenblTaHnAa
KV, obpaseu 1 105,8
KV, obpasey 2 109,3
KV, obpasey 3 112,3
CpeaHee 3HaveHne KV x 109.1
CraHaapTHOe cpefHekBaapaTU4YecKkoe OTKMOHEeHMe 3HadveHuin KV Sx
ana n=3 3,2
CraHgapTHas HeonpeaeneHHOCTb nosnydvaemblX 3HadeHun KV, u(x), 19

paccuyuTbiBaemas no ypasHenuio E.3

Ha BTOpoM ware wucxogHble pesynbTaTtbl ObiMM CKOMOMHUPOBAHLI C pesynbTataMmu nNocneaHemn
KOCBEHHOW NPOBEPKM WUCPMbLITATENbHOW MAaLUMHbI, AN Yero MCrnonb3oBanuch 06pasubl C pPa3snUyHbIMU
ypoBHAMU dHeprumn (Hanpumep,20 [k, 120 [k n 220 k). YpOBEHb NOrMOLLIEHHOW 3HEPruu UCNbITyeMoro

matepuwana Obin Haubonee 6nu3ok k ypoBHio 120 bk (x= 109,1 k). lMosTomMy ANA OLEHKU
HeonpeaeneHHOCTU Obinu MCNonb30BaHbl pe3ynbTaTbl KOCBEHHOW NPOBEPKM HA 3TOM YPOBHE JHEpruu.
3HaueHne cuMcTeMaTMYecKol MOrpellHocTn By oTBevano kputepusim cormacHo UNCO 148-2. Us-3a
OTCYTCTBMS1 HAZ1EXKHOTO CBMAETENLCTBA CTabUNBLHOCTU By, B U3MEPEHHOE 3HAYEHUE HE BBOAMNACH MONpPaBKa

Ha CMCTEMAaTUYecCKyl0 MOrpeLlHoCTb. [oaToMy nonyyeHHoe 3Hadenne KV, T.e. KV, cuutaor pasHbiM

CpeAHEMY 3HAYEHUIO M0 AaHHBIM U3MEPEHWIA, T.€. X .
MockonbKy nonpaBka Ha CUCTEMATMYECKYIO MOTPELIHOCTb HE BBOAMIIAChL, TO PACYET HEOMNPEAESIEHHO-

ctn u(KV') nposoauncs ¢ ydyetom BKnaga uy . CTaHaapTHas HeonpeaeneHHOCTb pe3ynbTaTta KOCBEHHOM
nposepku npu 120 [k cocraBuna uy =5,2 bk npu yucne creneHen csoboabl, pasHom 7 (cM. ICO 148-2).
OTH BLIBOAbI M 3HAYEHMS] MOXHO MOMyYuTb M3 cepTudpukata kanubpOBKM WNKM MOBEPKU MPUMEHSEMOFO
MasTHMKOBOIO Konpa.

B tabnuue E.3 npuBeageHa npoueaypa pacyeta HeonpeaeneHHOCTU U3MEPEHUI.
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Tabnuua E.3 — Cxema pacyeta pacLUMpeHHON HeoNpeAENEHHOCT U3MepPeHns

PacwmpeHnnas HeonpegenenHocts U(KT)

McxoaHbIl pesynbTaT UCNbITaHuA PesynbTaT KOCBEHHOW NPOBEPKU MPK
120 Ox
Yueno creneHen cBoBoabl Vy Yucno creneHen ceoboabl B3ATOE
npu ucnbitaHun 3-x obpas- u3 ceptudukata kanmbpoBKM UK
LoB, onpeaeneHHoe kak n-1 KOCBEHHOW NPOBEPKU MaLLMHbI Vy 7
2
KomBuHMpoBaHHas CTaHZapTHasi HEeONnpeAeneHHOCTb, paccyuTaHHas no dopmyne
E.5), uKV) 5.5 Ix
VKV addekTusHoe yucno crenexen ceobogbl u( KV ), Badatoe ns copmynei (E.6) 8
KoadhhmumeHT t, cooTBeTCTBYIOLLUMIA V KT/ =8 1 YPOBHIO JOBEPUTENIbHON BEPOATHOCTM 23
95 %, tﬂ(VKV)
12,6 Ox

[lns noarotoBkn 0TYETa O Pe3ynbTarax UCMbLITAHUIA U HEONPEAENEHHOCTU U3MEPEHUIA MOXHO UCMONb-

3oBaTb Tabnuuy E.4.
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Tabnuua E.4- CeoaHas Tabnuua pesynbTaTtoB U3MepeHusi K_V C paclMpeHHOon HeonpeaeneHHOCTbIO
usmepenusa U(KV)

n Sx° K_V Vﬁ tos (VK_V) U(K_V)b’c
- T T - = oY
3 3,2 109,1 8 2,3 12,6

@ 3T0 cpeaHEKBaAPATUHECKOE OTKMNOHEHUE NPEACTABAAET COBOM COBOKYMHYIO OLIEHKY WCMbLITYeMO-
ro marepuana (B ero 3Ha4eHHue TaKke BXOAUT BKNazg OT CXOAUMOCTM U3MepeHUsi npubopa, KoTopyio
HEBO3MOXHO OLIEHUTb OTAENLHO).

PaclumpeHHasi HeonpeaeneHHOCTb, PacCYMTaHHAs COrnacHoO AAaHHON npoueaype, COOTBETCTBYET
YPOBHIO JOBEPUTENLHOW BEPOATHOCTU NPUMEPHO 95 %.
° TNpuBeaeHHas HeonpeaeneHHOCTb 3aBUCUT OT HEOMPEAENEHHOCTU TEMNEPATYPbI UCTLITAHNUS,
KOTOpas uaMepsinack ¢ HeoNpeaeneHHOCTbIo, paBHOM 2K (YypOBEHb 4OBEPUTENBHON BEPOATHOCTU —
95%. MpuBeaeHHbIE HEONPEAENEHHOCTU He YYNTBLIBAIOT BKNaAbl, KOTOPbIE MOTYT ObITb BHECEHBI
TEMMW UMM UHBIMU KOHKPETHBLIMU XapakTepucTUkamu UCNLITYEMOro Marepuana.
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npu JOBEPUTENBbHOW BEPOATHOCTU P = 95 % [3].
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Tabnuuya E.5 — 3HayeHus kBaHTUnen (v ) pacnpenenenus CTolofeHTa Ana creneHen ceoboabl v,

Yucno cTeneHei csobogsl, v

to(v) Ana p = 95%

1 12,71
2 4,30
3 3,18
4 2,78
5 2,57
6 2,45
7 2,36
8 2,31
9 2,26
10 2,23
11 2,20
12 2,18
13 2,16
14 2,14
15 2,13
16 2,12
17 2,11
18 2,10
19 2,09
20 2,09
25 2,06
30 2,04
25 2,03
40 2,02
45 2,01
50 2,01
100 1,98
o 1,96
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Mpunoxenne JA
(cnpaBouHoE)

CBeQieHUs 0 COOTBETCTBMU CChINIOYHbLIX MeXAYHapoaHbIX CTaHAapTOB
(v BeNCTBYIOWUM B 3TOM KaueCTBE MEXrocyaapcTBeHHbIM CTaHaapTaM) Haumo-
HanbHbIM cTaHaapTaMm Poccuiickon ®eaepauumn

Tabnuua JA

OB03HaYeHWe CCHINIOYHOro MeXx-
AYHapoaHOro CtaHgapTa

CTeneHb COOTBETCTBUSA

O6o3Ha4yeHNne W HauMeHoBaHWe
COOTBETCTBYHOLEro HauuoHallbHO-
ro CTaHgapTa

NCO 148-2:2008

MNCO 148-3:2008

*| *

NCO 286-1:2010

MNCO 3785:2006

NCO 556:2006

*| *| *| *

ACTM E 23-96

pernamMmeHToB U CtTaH4apToB

*COOTBETCTBYIOLUMI HaLMOHANbHbIA CTaH4apT oTcyTcTByeT. [0 ero yrBepxaeHus pekoMeHayeTcs
UCMONb30BaTh NEPEBOA HA PYCCKUI S3bIK AAHHOTO MEeXAyHapOoAHOro craHzapta. [epeBoa AaHHOro
MEXayHapo4HOro crtaHgapTta Haxoautcs B deaepanbHOM MHGOPMAaLMOHHOM DOHAE TEXHUYECKUX
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ucnbITaTenbHbIX 00pa3L0B OTHOCUTENLHO TEKCTYpE u3aenus) *

[2] ISO 14556, Steel -- Charpy V-notch pendulum impact test -- Instrumented test
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uoB ¢ V-06pasHbiM Haape3oM. MHCTpyMEHTanNbHbIN METO4 UCNLITAHUS) *

[3] ASTM E 23, Standard Test Methods for Notched Bar Impact Testing of Metallic
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UCMbITaHWS Ha yAapHbIA M3rnb Npu MCNonb3oBaHUM 06pasLOB ¢ Haape3om) *

[4] Nanstad R.K., Swain. R.L. Berggeren. R.G. Influence of Thermal Conditioning
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Variables» (BnusHue cpeabl 4ns TeMnepaTtypHOM BbIAEPXKKN HA TeMnepaTypy
ucneiTanns obpasua LWWapnu. «McnbiTaHne Ha yaapHbii u3rub no Lapnu.
dakTopbl n nepemMeHHble», ASTM STP 1072, ASTM, 1990, ctp. 195) *

[5] ISO/IEC 98-3, Propagation de distributions par une méthode de Monte Carlo
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*OduymanbHblil NepeBoy 3TOro cTaHgapTa Haxogutes B PeaepanbHOM MHDOPMALMOHHOM PORA e TEXHNYECKUX
pernamMeHToB U cTaHAapToB

23



rOCT P NCO 148-1—2013

YK 669.01:620.174:006.354 OKC 77.080

KntoyeBble cnoea: MeTannuyeckue marepuansl, UCMbITAHUE, yaapHbIi n3rnb, MasTHukoBbIi konp, LLapnu
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