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Mpeancnosue

Lienv v npuHumMnbl cTaHaapTusaummn B Poccuiickon Pegepaummn yctaHosneHsl PegepansHbIM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-d3 «O TexHU4ecKoM perynmpoBaHumny», a npasuna npuMeHeHust HauMoHanbHbIX
ctangaptoB Poccuitckoin ®eaepauum — FOCT P 1.0—2004 «CtaHgapTusauuns B Poccuinckon degepaumu.
OCHOBHbIe NONOXEeHUsI»

CBegeHus o cTaHpapTe

1 NOArOTOBJIEH Bcepoccunckum HayyHo-UccrieqoBaTeNbCKUM MHCTUTYTOM (PUBUKO-TEXHUYECKUX U
pagnoTeXHNYeCcKnX namepeHnin PegepansHOro areHTCTBa Nno TEXHUYECKOMY perynmpoBaHnio U MeTposiorm Ha
OCHOBe cOBCTBEHHOrO ayTEHTUYHOMO NepeBoda Ha PYCCKUA sI3bIK CTaHAapTa, ykasaHHoro B nyHKTe 4
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MeTponorum
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HALWOHANbHBLIN CTAHOAPT POCCUMCKOW GEAEPALUMUMU

Focy.qapCTBeHHaﬂ cuctema obecneyeHus eaUHCTBa U3MepeHUn

METANNNbI U CMJNABBI.
U3MEPEHUA TBEPAOCTU NO BUKKEPCY

YacTtb 2

MoBepka u kanMbpoBKa TBEpPAOMEpPOB

State system for ensuring the uniformity of measurements.
Metals and alloys. Vickers hardness test. Part2. Verification and calibration hardness testers

Data BBegeHna — 2011—01—01

1 O6nactb NpuMeHeHus

HacToswuin ctaHaapT pacnpocTpaHaeTcsl Ha MeTo NoBepKn TBepAoMepOoB A8 U3MepeHns TBepaocTH
MeTannoB 1 CNiaBoB No Wkanam Bukkepca, B cootsetcTBUn ¢ FTOCT PUCO 6507-1.

OH onpepenseTt MeTo NO3NIEMEHTHON NOBEPKM TBEPAOMEPOB AN KOHTPOMA OCHOBHbIX hyHKUMIA pabo-
Tbl TBEPAOMEPA Y METOA MOBEPKN MO 3TANOHHBIM MepamM TBepA0CTH, peaHa3HavYeHHbIN 48 KOHTPONA TBepAo-
Mepa B Uenom. MeTog noBepkn rno 3TanoHHbIM MepaM TBep4OCTU MOXET MCNOoNb30BaTbCA ANA KOHTPONA
TBEepAomepa B npoLecce akcnayaTauun.

EcnuTteepgomep no3sonseT npoBoAUTb U3MEPEHUs No APYrM MeToAaM TBepA0CTU, TO OH A0MKEH He3a-
BMCUMO NOBEPATHCA MO LIKaNaM KaXkaoro U3 3TUX MeTOAoB.

OTOT AOKYMEHT NPpUMEHUM TalkKe 1 A5 NOpTaTUBHLIX TBEPAOMEPOB.

2 HopmaTuBHbI€e CCbISIKK

B HacTosiLeM cTaHAapTe UCMOMNb30BaHbl HOPMAaTUBHBIE CCISNIKU Ha cneaylolue ctaHaapThl:

rMOCTPNCO6507-1—2007 MeTannbl u cnnasesbl. UamepeHne TBepaoctv no Bukkepcy.Hactb 1. MeTog
u3MepeHust

MOCT 8.335—2004 lNocyaapcTBeHHas cuctema obecneveHua equHCTBa usmepeHuii. Mepbl TBepaocTum
aTanoHHble. MeToauka noBepku

FOCT 9500—84 [AuHamomeTpbl 06pasLoBbie nepeHocHble. Obuune TexHuyeckue TpeboBaHus

MpwumeyaHune — Npu nonb3oBaHUN HACTOALLMM CTAHAAPTOM LienecoobpasHo NPOBepUTL AEWCTBUE CCbINOY-
HbIX CTaHOAPTOB U KnaccudukaTopoB B MHGHOPMALIMOHHON cucTeme o6LLero nonbL3oBaHusi — Ha ouLmManbHOM canTe
dPeaepanbHOro areHTCTBa N0 TEXHUYECKOMY PEryNIMPOBaHUIO M METPONOIMM B CETU MIHTEPHET MNu NO eXXeroaHo napasae-
MOMY MHOpMALIMOHHOMY yKa3aTento « HaumoHanbHble CTaHAapThI», KOTOPbIA ONyBNMKOBaH NO COCTOSHMIO Ha 1 AHBapsi
TEKyLLEero rogaa, U o COOTBETCTBYIOLLMM €XeMeCSIYHO M3aBaeMbiM MHOPMALIMOHHBIM yKa3aTtensim, onybrnmkoBaHHbIM B
Tekywem rogy. Ecnu ccbinovHbii JOKYMEHT 3aMeHeH (M3MeHeH), TO NPy NoNb30BaHWM HAaCTOSILLUM CTaHAapToOM crieyeT
PYKOBOACTBOBATLCH 3aMEHSIIOWMUM (M3MEHEHHbIM) CTaHAApTOM. Ecnu ccbinoyHbiii cTaHgapT oTMeHeH 6e3 3ameHbl, TO
MONoOXeHne, B KOTOPOM AaHa CCbIfIKa Ha HEro, NPUMEHSIIOT B YacTW, He 3aTparvBaioLen 3Ty CCbINKy.

UzpaHwe ocpmumanbHoe
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3 OcHoBHbIe ycnoBus

MNepen nosepkoi HEOGXOAUMO NPOBEPUTL UCTIPABHOCTL (YHKUMOHUPOBaHUA Teepaomepa. Teepaomep
[0MKeH (pyHKUMOHUPOBATL B COOTBETCTBUM C PyKOBOACTBOM NPOU3BOAUTENS NO 3KCNyaTaLuWu.

MpwumMeyaHune — Heobxoanmo KOHTPONMPOBATL C 0COGLIM BHUMAHNEM:

a) cnocoBHOCTb WNUHAENS, YAEPXUBAIOLLEro HAKOHEYHUK, CBOGOAHO NepemMeLaTbCsi NO HaNPaBMSAIoLLEN;

b) nnoTHoe KpenneHne HakOHeYHWKa B LUNUHAETE;

C) MPUNOXEHWUE N CHATUE UCTIbITaTENbHON Harpy3ky 6e3 yaapos 1 Bubpauuit, Uckrniouaowee nx BNusiHUe Ha peaynb-
TaTbl U3BMEPEHUN;

d) Bcny4ae, korga namepuTenbHOE YCTPOWCTBO BMOHTUPOBaHO B Npubop:

- OTCYTCTBME BNUAHWA HA Pe3ynbTaT U3MepeHnsi Nepexoaa OT PeXnma Harpy3ku K pexxumy U3MepeHust;

- OTCYTCTBUE BNNAHUA NOSCBETKN HA pe3yrnbTaT U3MEPEHUS,;

- COBNageHne ueHTpa oTnevartka ¢ LeHTPOM Moss 3peHus.

yCTpOl;'ICTBO noacBeTKU N3MepUTesibHOro MUKpockona A0MKHO NPOU3BOAUTL paBHOMEPHYIO NOACBETKY
no Bcemy Ha6n|o.qaemomy nonio u obecneunBaTb MakCUMalibHY0 KOHTPACTHOCTb MeXay BOCCTaHOBJIEHHbIM
oTne4YyaTkomM U NOBEePXHOCTbIO BOKPYT OTnevYaTKa.

4 lMo3neMeHTHaA noBepka

4.1 O6uwue nonoxeHuA

4.1.1 MNosnemeHTHaA noBepka TBepAOMepa BhiNonHaeTca npu Temnepatype (23 + 5) °C. Ecnu nosepka
BbIMOSHAETCA NPU TeMnepaTypax BHe yKasaHHOro AvanasoHa, 3HaueHne TeMnepaTtypbl ykasbiBaeTcs B IPOTO-
Korne nosepKu.

4.1.2 MeTponorndeckue xapakTepucTukn cpeacts U3MepeHuni, UCNonbayembiX Npu NoBepke, A0MKHbI
COOTBETCTBOBATb TpeboBaHUAM HaLUoHasbHbIX CTaHAapToB PO.

4.1.3 MNoanemeHTHasa noBepka BKIOYaET:

a) NoBepKy UCNbITaTeIbHOWM HarpysKku;

b) nosepky anMasHoOro HakoHe4YHuKa;

C) MOBepPKY U3MepUTENBHOrO YyCTPONCTBA;

d) noBepky NapameTpoB LMKNa Harpy>KeHus.

4.2 TNoBepKa UcnbITaTeNbHOW Harpy3Ku

4.2.1 Bce ucnonbayembie B TBepAOMeEpPE UCMbITATENBHBIE HAarPy3Kn A0MKHbI 6biTe M3MepeHbl. N3mepe-
HWSA BENUYUHBI KaXKAON Harpysku Heobxoanmo NPOBOAUTb HE MEHee YeM B TPeX NONOXKEHUAX WNUHAENSs, paB-
HOMepPHO pacrnpeaerneHHbIX BAOMb ero pabovero xoaa.

4.2.2 [omkHbl 6bITb BLINOMHEHbI NO TPU U3MEPEHNA AN KaXKO0W UCTbITATENbHOW Harpysku U Kaxaoro
NONOXEHUS LWNUHAENS.

4.2.3 WcnbiTaTensHas Harpyska 4omkHa U3MepaTbCa OAHUM 13 ABYX CeayoLmMx MeToa0B:

- nocpeacTBOM AMHamMoMeTpa B cooTBeTCcTBUM ¢ FTOCT 9500;

- NocpeaCcTBOM ypaBHOBELUMBaHUS € NOMOLLBIO 3TaNoHHbIX MPY30B C NorpellHocTbio He 6onee £ 0,2 %,
Unun gpyrum MeTogom, obecneyunBsaroLLMM TakyHo XXe TOYHOCTb.

4.2.4 Kaxpoe nsmepeHHoe 3HavYeHve NpuKnaabiBaeMon HarpysKki JOMKHO COOTBETCTBOBATbL HOMUHATb-
HOMY 3Ha4YeHWIo UCTIbITaTesbHOW Harpysku, ¢ A0NyCTUMbIM OTKITOHEHWEM, YKasaHHbIM B Tabnuue 1.

Tabnuua 1
[nanasoH ucnbiTatenbHbIX Harpy3ok F, H Honyctumoe oTknoHeHue, %
F>1,961 +1,0
0,09807 < F < 1,961 +1,5

F — vcnbiTaTenbHas Harpyska (ctaTnyeckas cuna)

4.3 lNoBepKa anMa3HOro HakoHe4YHuKa

4.3.1 paHu anmasHon nMpamuabl ¢ KBaapaTHeIM OCHOBAHWUEM AOMKHbI ObITb OTMONUPOBAHLI M HE UMETb
NOBEPXHOCTHLIX AeeKTOB (CM. NpUNoxeHne A).

4.3.2 MNoepka hopMbl NUpaMuabl MOXeT ObITb caenaHa npaMbiM MeTo40M U3MepeHUst UM METOAOM
N3MepeHNsi NPoEKLNA KOHTYpa nMpaMuabl Ha SKpaH.

2
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4.3.3 Yronmexay npoTUBOMNOSIOXHbLIMU IPaHAMM anmasHoM NMpaMuabl AoMKeH cocTasnath 136° + 0,5°
(cM. pucyHok 1).

M pwnmeyaHun e — Yron Mexay NPOTUBOMONOXHBIMU MPaHAMUW ariMa3Hon NUpaMuabl MOXET GbiTb Takke onpeae-
INeH nyTeM n3MepeHus yrna mexay nNpoTMBONONoXHLIMU pebpamu. ITOT yron AormkeH 6biTb: 148,11° + 0,76°.

4.3.4 Yron mexay ocblo anmasHoi nupaMuabl U OCbio AepaTensi HaKoHeYHWKa (NepneHanKynsapHOro K
Nnocago4yHoM MIoCKOCTU) AOMXKeH B6bITb MeHbLe, Yem 0,50°. YeTkipe rpaHn nupamuabl A40MKHbI CXOAUTLCA B
TOUKe, a MaKcUMarbHO AoNYCTUMAs ANTMHA NepeMbIYKA MeXay NPOTUBONONGKHBIMU FPaHAMU (PUCYHOK 2) yka-
3aHa B Tabnuue 2.

136° £ 0,5°

PucyHok 1 — Yron anmasHon nupamuapl

X

X a
~
rge a — AnvHa NUHUU NepeMblUKM Ha BEPLUMHE anMa3HOro HAaKOHEYHUKE;
X — anmMasHasa nupamuaa Bukkepca, Bua cBepxy

PncyHok 2 — lNepemblyuka Ha BepLUMHE anMa3sHoro HakOHeYHMKa (CXeMaTUIecKku)

Ta6nwuua 2

MpepensHo gonyckaemas AnuHa TUHAKU NEPEMbIMKM

[unana3soH nenbiTatenbHbIX HArpy3ok F, H
Ha BepLUMHE aniMa3HOro HaKOHEYHUKa, MM

F>49,03 0,0020
1,961 <F <49,03 0,0010
0,09807 < F < 1,961 0,0005

4.4 TMoeepka N3MepuTenLHOro yCTponcTea

4.4.1 Tpebyemoe paspelleHNe U3MepUTENbHOro yCTPOUCTBA 3aBUCUT OT pa3Mepa HauMeHbLLEero oTrne-
yaTtka.

LLikana namepuTenbHOro ycTpoicTBa AoMKHa bbITh OTrpagyupoBaHa Takum obpasom, YTobbl No3sonsana
NPOU3BOANUTL U3MEPEeHUsl ANIMH AnaroHasnen oTneyvaTkos, B COOTBETCTBUN C TPe6OBaHUAMM, ykazaHHbIMK B Tab-
nuue 3.
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Tabnwuua 3

OnvHa guaroHanu d, Mm

PaspelueHne UsmepuTesbHOro yeTpoiicTea

MpenensHO AONYCTUMAs NOTPELLHOCTL

d <0,040 0,0002 mm 0,0004 mm
0,040 < d<0,200 0,5% ot d 1,0 % ot d
d> 0,200 0,001 mMm 0,002 mm

MpunmedyaHune—[nuHa guaroHany oTnevaTka onpegensieT Heo6xoauMoe yBenuueHne V namepuTesibHoro
YCTPOIICTBa B COOTBETCTBUM CO CriedytoLmnM YCroBUeM:

Vxd 214 mm,
rae V — yBenuyeHve namepuTenbHOro ycTponcTea.

[ns otneyaTtkor ¢ gnuHomn guaroHanu d < 0,035 MM 3TO yCNOBKME MOXET He BbINONHATLCS, HO 0bLLee yBenvieHme
MUKpPOCKONa AOIMKHO ObiTb He MeHee 400.

[Mpu namepeHun TeepaocTu No Bukkepcy TBepAbIX CMNaBOB paspelleHne N3MEepUTENbHbIX YCTPOWCTB
onpeaeneHo B [1].

4.4.2 Tpu nosepke N3MepUTENbLHOIO YCTPOMCTBA N0 06 BLEKT-MUKPOMETPY U3MepeHUs AenatoTcs, Kak
MUHUMYM, Ha NATU MHTepBanax aAns kaxagoro paboyero AguanasoHa.

MpegensHO gonycTUMasi NOrpeLlHOCTb He JOJPKHA NMPeBbILaTh 3Ha4YeHUN, yKkasaHHbIX B Tabnuvue 3.

4.5 MoBepka napamMeTpPoB N3MEPUTENBHOMO LUKNa

MapamMeTpbl U3MEPUTENBHOTO LKA AOMKHBI KOHTPONMPOBATLCS MO BPEMEHN C HeonpeAeneHHOCTbIo
(£ 1) c M AOMKHBI COOTBETCTBOBATL LIMKITY M3MepeHus, onpegenerHomy 8 TOCT P UCO 6507-1.

5 lMNMoBepka No 3TaNOHHbLIM MepaM TBEPAOCTH

Moeepka Mo aTanoHHLIM MepaM TBEpAOCTWU AOSKHA BbIMOMHATLCA NpU Temnepatype (23 +5) °C ¢
MCnonbL3oBaHMEM Mep TBepAoCTH, NoBepeHHbIX B cooTBeTcTBUM ¢ TOCT 8.335. Mepbl KanubpoBaHHbIE B COOT-
BETCTBWM € [2] UICNONb3YHOTCA A4S KOHTPOIS COCTOSIHUS TBEpAOMEpa Mexay noBepkaMu. Ecnunosepka Bbinos-
HsieTCA MpU TeMnepaTypax BHe yKasaHHOro AnanasoHa, oHa ykasblBaeTcsl B IPOTOKOMNe NOBEPKU.

5.1 TeepaomMep NoBepsieTCA NPU KaXKOON UCNbITaTeNbHON Harpyske. Ons kakAaon ucnbiTaTenbHOn
HarpysKkun omKHbl 6bITb 0TOGpaHbl ABE 3TanoHHbIE MEPbI TBEPAOCTU U3 AnanasoHoB TBEpAOCTU, NpeacTaBneH-
HbIX HUXe. Mepbl AomKHbI BbiTh BbIGPaHbI Tak, YToBbl 4N1A NOBEPKN UcMoNb3oBanach, ogHa aTanoHHaa Mepa
AN Kaaoro gnanasoHa TBepaocTu:

- <225HV

- 01400 HV ao 600 HV

->700HV,
roe HV — uncna tBepaoctn no FOCT P CO 6507-1.

5.2 EcnuBTBEpAOMEpPE UCMONb3YeTCs TOMLKO OAHa UCTbITaTeNbHas Harpyaka, To Arsi ero NoBepKu Aorn-
XHbI 6bITb NCMOMb30BaHbI TPU 3TANOHHBLIX MEPbI, N0 OAHOM U3 KAXKAO0ro AManasoHa, npeacTaBneHHoros 5.1.

5.3 Ha kaxaoi aTanoHHoN Mepe AoMkHBI BbITb caenaHbl U naMepeHbl NATb oTnevaTkoB. MamepeHue
TBEPAOCTU JOIMKHO NpoBoanTbes B cooTBeTcTBUM ¢ TOCT P UCO 6507-1.

5.4 TMorpelwHoCTb M3MepeHUs AMaroHarnen oTnevyaTka He AoMkHa NpeBbllaTh 3HAaYeHUN, YKa3aHHbIX B
Tabnuue 3.

5.5 B ocobbix crnyqasx, NoBepka TBepaoMepa MOXeT BbiTb BbINOMHEHa TOMbKO MO 0AHOMY 3Ha4YeHWo
aTanoHHOW Mepbl TBEPAOCTU, COOTBETCTBYHOWEMY NPUONM3UTENBHO TEM 3HAYEHUSM TBEPOOCTUN U34enuin,
KoTopble MOTYT BbITb NOMyYeHbl NPY NOCneayoLWnX UCMBbITAHUSX HA TBEPAOCTb.

5.6 CpegHee apudmeTnveckoe 3HaudyeHne AMWH ABYX OuaroHanen oTneyaTkoB, PacnofiokKeHHbIX B
nopsiake Bo3pacTaHus, 4OMKHO paccunThiBaTbes no popmyne (1)

J=d1+d2+d3+d4+d5' N
5
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5.7 Pa3max (noBTOpSIEMOCTb) pesynbTaTa MU3mMepeHuin
Pasmax pesynbTata UsmepeHuin Teepaomepa npu onpeaeneHHbIX YCNoBUsX NoBepkn onpegensetca
pasHOCTbIO:

R=d,-d, @

rae R — pasMmax pesynbTaTa UsMepeHuit;
d; — Borblliee U3 cpeaHX ANWH fuaroHanei,
d, — MeHbllee 13 CPeAHNX ANNH AnaroHasnen. _
Pasmax pesynbTaTa usmepeHuii BelpaxkaeTcs B npoLieHTaxd, KOTOpbIA BblucnsieTes no chopmyne (3)

R, =100 %, 3)

rae R,, — pasMax pesyribTaTa UsMepeHuii TBepaocTy.

B cny4ae ecnu pasmax pesynbTaTta M3MepeHuin TBepaoMepa He yaosneTsopseT TpebosaHuaM Tabnu-
Lbl 4, TBEpAOMED CHATAIOT HEMPUrOAHBIM K PUMEHEHIO.

Ta6nuuya 4

Paamax pesynbTata usmepeHuii Teepaomepa, He Gonee
Rrel‘ % R, HV
TeBepOoocTb
ST?:;SO"' wkansi ot HV 5 go HV 100 wkansi ot HV 0,2 go <HV 5
LKansl oT LwKanbl oT LIKanbl a0
HH\\// 51 gg %VH%ZS HV 0,2 TeepnocTtb TeepaocTb
A 3TaNOHHON HV 3TaNOHHON HV
Mepbl Mepb!
100 6 100 12
<225 HV 3,07 6,07 9,0 200 12 200 24
250 10 250 20
350 14 350 28
> 225 HV 2,07 4,09 5,07 600 24 600 48
750 30 750 60
V) 0,001 MM, B 3aBUCMMOCTH 4TO Gonblue.

5.8 MorpewHocTb
MorpelwHocTb TBEpAOMEPA NpW onpeaerieHHbIX YCIOBUAX NOBEPKU XapakTepusyeTcs pasHoCTbIo (4)

E=H-H, “)
H1+H2+H3+H4+H5 (5)
5 )
rae H,,H,,...,Hs 3HayeHus TBepaocTu cooTBeTCTBYIOWME dy,d,,...,d5;

H, — 4u1cno TBEpAOCTU, PUCBOEHHOE 3TanoHHOW Mepe Npu NoBepKe.

OTHocUTenbHas NOrpeLlHocTb E,, % BEIMMCAAETCS C NOMOLLLIO Criedytowero ypasHeHus (6)

H=

H-H
E,=100"""¢ ©)
H,
MNpeaenbHo AonycTUMAas MOrpeLHOCTL TBEpAOMEPA, KOTOpas BbIpaXaeTcs B NpoLeHTax oT Yucra TBep-
[A0CTU, NPUCBOEHHOTO 3TaNoHHONW Mepe Npu nocneaHeit noBepke, He AOMKHA NPEBbLILIATL 3HAYEHUIA, yKasaH-
HbIX B Tabnuue 5.
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Tab6nwuuya 5—NpegensHo aonycTumas NOrpeLHOCTL TBEPAOMEPa

MpeaensHo AoNycTUMAs OTHOCUTENBHAA NOTPELIHOCTL TBepaomepa E %
Wkana
Yucna tBepgoctu, HV
TBEpAOCTU
50 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 600 | 700 | 800 | 900 | 1000 | 1500
HV 0,010
HV 0,015 10
HV 0,020
8
HV 0,025 10
HV 0,050 6 8 9 10
HV 0,100 5 6 7 8 8 9 10 10 11
HV 0,200 6 8 9 10 11 11 12 12
4
HV 0,300 6 7 8 9 10 10 11 11
5
HV 0,500 5 6 6 7 7 8 8 9 11
HV 1,000 4 4 5 5 5 6 6 6 8
4
HV 2,000 4 5 5 6
4 4 4
HV 3,000 4 5
4
HV 5,000 3 3 4
3 3 3 3 3 3
HV 10,000
3 3 3
HV 20,000
HV 30,000
HV 50,000 2 2 2 2 2 2 2 2 2
HV 100,000

MpvumevyaHuns

1 3HaueHus He ykasaHbl ONA CryYaes, korga AnvHa guaroHany otnedarka metbiue 0,020 mm.

2 [Ins npOMexXyTOYHbIX 3Ha4YEHUA MakCuMarnbHO 4OMNYCTMMAsA MOrPeLUHOCTb MOXET BbITh MONyYeHa C NOMOLLBIO UH-
Tepnonsiumu.

3 3HaveHus npegentHO JONYCTUMOW NOrpeLHOCTU AN MUKPOTBEPAOMEPOB OCHOBaHbI HA MAKCUMaribHO 4oNYyCTH-
Mo norpewHocTn B 0,001 MM unm 2 % oT cpeaHen ANUHbLI guaroHanu oTrnevartka, B 3aBUCMMOCTU YTO Gonblue.

5.9 OnpepeneHvne HeonpedeneHHOCTM pesynbTaTa U3MepeHuii Npu nosepke/kanubposke TBepaoMepa
NPUBOAUTCS B MpUNoXeHu B.

6
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6 MexnoBepo4Hble NHTepBanbl
Cneuudukaums 4ns NoasieMeHTHOW NoBepKky NpusedeHa B Tabnuue 6.

Tabnwuua 6 —MoanemeHTHasi NOBepKa TBEPAOMEPOB

TpeGoBaHus K noBepke Harpyaka Mamepmteanoe Luin HakoHeuHunkd)
YCTPOWUCTBO n3mepeHus
Mpw BBINYCKE M3 NPOM3BOACTBA X X X X
Mocre geMoHTaxa M MOHTaxa, Korga HapylweHa paboTa X X X
CHUCTEMBI HAIPY>XEHUA N3MEPUTENBHOIO YCTPOUCTBA M Hapy-
WeH LUMKN UCMblITaHUI
OwwuBKa npy Noeepke No 3TanoHHbIM MepaM TBepp,ocmb) X X X
Co BpeMeHu NoBEPKKM No MepaM TBepAoCTH >12 MecAueB X X X

2 B 0NONHEHNM PEKOMEHIYeTCS MPOBOAUTL MOBEPKY HAKOHEUHMKA Kaxable 2 roAa UCNONb30BaHMS.

®) MosnemeHTHas NOBepKa 3TUX NapamMeTPOB MOXET BbiTb BbINONHEHa NOCNe0BATENbHO (0 TeX NOP roka TBepao-
Mep He MporgeT NOBEpPKy Mo Mepam TBepAoCTM) M MOSreMeHTHas MoBepka He TpebyeTcs, ecriu MOXHO MoKasaTb
(TO ecTb MCMonb3ys STaNOHHbIA HAKOHEYHMK), YTO HAKOHEYHMK Bbin NpuyMHOM OWKNGKM NpY NoBepKe No mepam TeBep-
AOCTH.

MpumeyaHue—TloBepka TBEpAOMEpPa NO 3TANOHHLIM MepaM TBEPAOCTM NPOBOANTCH BO BCEX NEPeUNCEH-
HbIX crniyvanx.

7 CBnagetenbCTBO O NOBepKe/KanubpoBKe

CBuaeTensCTBO 0 NoBepke/kannbpoBke TBepaoMepa AOIMKHO BKIOYATL crnedyoLyto uHdopmaumio:
a) ccblfka Ha HacToALWNIA CTaHaapT;

b) meToa noBepku ( NoanemMeHTHas NoBepKa U/UNu noeepka No mepam TBEPAOCTU);

C) vaeHTUdUKaUNoHHbIe AaHHbIEe TBepAOMEpPa;

d) cpefcTtBa noOBepKu (3TanoHHbIE Mepbl, AMHAMOMETPLI U Ap.);

e) Harpysku, Mpu KOTOPbLIX MOBEPASCHA TBEPAOMED;

f

g) pesynbTaTbl U3MEPEHUIA;
h) gartanpoBeaeHWs NOBEPKWU U CCbIIKA HA UHCTUTYT, NPOBOAUBLLINIA NOBEPKY;
i) Mony4YeHHble METPONOrMYecKNe XapaKTepUCTUKA MPU NoBepKe.
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Mpunoxenve A
(cnpaBo4HoOe)

UHdopMauusa 06 anMasHbIX HARKOHEeYHUKax

OnbIT NOKasbLIBaeT, UTO HEKOTOPLIE N3 MePBOHAYANBHO YAOBNETBOPSAIOWMNX TpeboBaHNAM HAKOHEYHVKOB pa3spyLia-
I0TCS Yepes OBONLHO HeBonbLwoe Bpems. 3TO NPOUCXOAUT BCrieACTBUE HEGONBLLWKX TPELWMH, CKOMNOB U APYIMX NOBPexXae-
HUA Ha MOBEPXHOCTW HakoHedHuka. Ecnu Takve noBpexpaeHna obHapyxuBalTcA B Mpouecce UCNonb30BaHus, TO
HAKOHEYHWUKU MOXXHO BOCCTAHOBUTE WnudoeaHneM. B npoTnBHOM cnyvae, HeGonblumne gedekTbl Ha NOBEPXHOCTHU BLICTPO
NPUBOASAT K 6ONbLIMM pa3pyLLUEHUsIM M [ENAT HAKOHEYHUK HENPUIOAHBIM K MCNONBb30OBaHWIO.

CnepoBaTterbHO:

- COCTOSIHNE HAaKOHE4YHMKa He0BX0AMMO NPOBEPATE MOCTOSIHHO, C NOMOLLBIO BU3YanbHOIo KOHTPOSS NPU BHEAPEHWUM
B 3TaNOHHYI0 Mepy TREpPAOCTY;

- MNOBEPKY HAKOHEYHMKA NPOU3BOAUTL HEMb3S, €CNU B HAKOHEYHWKE BbISIBNEHbI AeeKTbI;

- nepewnmdoBaHHbIE NN APYrMM 06pa3oM BOCCTAaHOB EHHbIE HAKOHEYHUKN J0IDKHbI GbITh 3aHOBO NOBEPEHbI.
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Mpunoxenne B
(cnpaBouHoe)

HeonpeaeneHHOCTL pe3ynLTaToOB U3MEPEHUil Npu NoBepke / kanubposke TBepaoMepa

B.1 NoanemeHTHaA noBepka TBEpAOMeEpa

B.1.1 NoBepka ncnbiTaTenbHON Harpy3Kn
KombuHupoBaHHaa OTHOCMTENbHAs CTaHAAPTHAsA HEOoNpeAeneHHOCTb NOBEePKW/KanubpoBKM MCNbITATENbHON
Harpy3ku BLIMUCNAETCA B COOTBETCTBUM CO Cneayowmm cooTHoleHnem (B.1)

= |2 2
Ue = Urrs + Urntms

rAe Uggrg — OTHOCUTENbHAA HEONPEAENeHHOCTb CUNOU3MEPUTENILHOTO YCTPOCTBA (M3 CBMAETENbCTEA O NnoBepke/kanmb-
poBke);
UgpTy — OTHOCUTENbHAsA CTaHAAPTHasA HEONPEAeNEeHHOCTb MCTbITaTENbHOW Harpy3kn, BOCMPON3BOAMMON TBEPAOME-
pom.
HeonpeaeneHHOCTb N3MEPEHUIA STANOHHOTO CMITOM3MEPUTENBHOIO YCTPOWCTBA (AMHAMOMETpa) yKasaHa B Npuna-
raeMoMm CBMAETENLCTBE O Noeepke/kanubpoeke.
BninsiHue Taknx hakTopos, kak
- TemnepaTtypHas 3aBUCUMOCTb;
- AonroBpeMeHHas cTabunbHOCTb;
- UIHTEPNONAUNOHHbLIE OTKNOHEHMS,
MOXeT BbITb CyLWEeCTBEHHbIM, U OHU JOMKHbI YHUTLIBATHCS NPU UCMONb30BaHUK CUNON3MEPUTENBHOIO YCTPOMCTRA.
B 3aBMCMMOCTM OT KOHCTPYKUMW CUNOU3MEPUTENBHONO YCTPOMCTBA, HEOBX0AUMO KOHTPONMPOBATL COBNadeHUe BEPTU-
KanbHOW OCU CUMMETPUUN CUITOU3MEPUTENBHOTO YCTPOWCTBA M OCU HAKOHEYHUKA.

(B.1)

Mpumep — HeonpedeneHHOCcMb U3MepeHUll CuslouU3MepuUmMenLHo20 ycmpolicmea (U3 ceudemenbcmea o
nosepke/kanubposke): Urrs = 0,12 % (k= 2)

MNoBepsemoe sHaq4eHne Harpy3kn Ha CUNonM3MepuUTeribHOM yCTpolcTee Frg = 294,2 H.

Tab6nwnuya B.1— Pesynbratbl NoBepkun nCMbITaTeNbHON HArpy3ku

Homep OTHOcUTENbHasA
uenbiTaHWa ans Cpennee OtHocutensHoe cTaHgapTHas
Pa3NN4HOro 1 cepusi Fy, H 2 cepus F,, H 3 cepus Fy, H penree OTKINOHEHME HeonpeneneH-
3HaveHue F, H o .
NONOXeHMS AFg, % HOCTb U3MEpEHMit
wnuHaens Uepry 7o
1 294,7 294,9 2945 294,7 0,17 0,04
2 293,9 294,5 2946 294,3 0,03 0,07
3 293,1 294,0 293,7 293,6 -0,20 0,09
rae A Frg = F-Fes _FRS,
RS 1
Sc;
UrHtM = % Xﬁ’ (n=3)

Frs — HOMMHAaNbHOE 3HAYEHNE UCTILITATENBHON HAarPy3KU B HbIOTOHAX,;
SF; — CTaHAapTHOE KBaAPaTUYHOE OTKITOHEHME 3HAYEHUS UCTIBITATENBHON HArPY3KU B / NO3NLKUN MOMOXEHWUS LWNUHAE-

nA.

B rabnuue B.2 ncnonbayercsa MakCUManbHOE 3HaYEHNE Ugymy, M3 Tabmmubl B1.
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Ta6nwuua B.2— BbluMcneHue HeonpeaeneHHOCTY U3MEPEHWI CTbiTaTeNbHON Harpy3ku

Ouenka OTHOCUTENBHBIE OTHocuTenbHas KOS(*)(*)I/ILI,I/IGHT OTHOCVITeJ;beIVI
Benuuuna X 3Ha:le:m;| N npefesnbHele Tun cranpjaprHas YYBCTBUTENBHOCTH eBoKnas : oe Ll-l)gg
i 3HAYeHUs ai pacnpeneneHus HeOI'Ipe}:leJ'le“HHOCTb C,' Heonpegen “HH o

usmepeHui u(x;) uamepeHuit u(H)

UrRs 2942 H 6,0E-04 6,0E-04
HopmanesHoe 1

UFHTM 0,06 H 9,0E-04 9,0E-04
OTHocuTenbHas KOMOMHUMPOBaHHasi CTaHAAPTHas HeonpeaeneHHoCTb Uy 1,08E-03
OTHOCUTENbHAs pacluMpeHHasi HeonpeaeneHHOCTb peaynbTaTa namepernun U (k = 2) 2,2E-03

Tab6nwnuya B.3 — BbluncneHne MakCMMarnbHOrO OTHOCUTENBHOrO OTKIMOHEHUS UCTbITATENBHOW Harpy3ku ¢ y4eToM He-
onpeaeneHHOCTM U3MEePEHUIN 3TanoHHOTO CUINOU3MEPUTENBHOIO YCTPONCTBA

MakcumMansHoe OTHOCUTENBHOE OTKITOHEeHUe
UCTILITATENBEHOW HArpy3Kkn € yUeTOM
HeonpeAeNeHHOCTH pe3ynbTaTa U3MepeHun
3TanoHHOIO CUNOU3MEPUTESIBHOTO YCTPOCTBA
AF__ %

max’

OTHOCUTENbHAA pacLlMpeHHas
HeonpeaeneHHOCTb pesynbrara

o 70 U3MEPEeHUd MCnbITaTenbHO Harpyaku U,
%

OTHOCUTENBHOE OTKIIOHEHNUE
UCTBITATENbHOW Harpysku AF

0,20 0,22 0,42

I',Cle AFmax = IAFre|I+ UF

PesynbTat npumepa nokasbiBaeT, HTO OTHOCUTENbHOE OTKIIOHEHUE UCTIbITaTENBbHOW HAarpy3ku, ¢ y4eTom Heonpeae-
FNIEHHOCTN M3MEepPEHUIA STaNOHHOIO CUMON3MEPUTENBHOIO YCTPONCTBA, yaoBNeTBOpsieT TpebosaHuio pasgena 4.2, u He
npeebiwaeT+ 1 %.

B.1.2 NoBepka onTU4YECKOro N3MepPUTENbLHOro yCTponcTaa

KombuHnpoBaHHas OTHOCUTENbHAA CTaHAAPTHAA HeoNPeaAeneHHOCTb 3TarnoHHOro U3MEpPUTENbHOro YCTPOMCTBA
BbluucnsieTcs no opmyre (B.2)

- 2 2 2
u = \/ULRS +Ums +Ulptvy (B.2)

rAe U) rg — OTHOCUTENbHAsi HEONPEAENEHHOCTb N3MEPEHNIA 3TANOHHOIO 06 LEKT-MUKPOMETPA, M3 CBUAETENLCTBA O Mo-
Bepke/kanubpoBke npu k = 1;
U,,c — OTHOCMTErNbHAsi HeoNpeeneHHOCTb M3MePEeHUin, onpeaensemas paspeleHmemM U3MepuTernbHOIo YCTpon-
CTBQ;
Uy T — OTHOCUTENbHAs CTaHAapTHasi HEONpPeAeNneHHOCTb U3MEepPEeHNii TBepaoMepa.
HeonpeaeneHHOCTb M3MepeHUii 3TanoHHOro ONMTUHECKOTO N3MEPUTENBHOTO YCTPONUCTBA (00 bEKT-MMKPOMETPA) yKa-
3aHa B npunaraemMom cBugetenbCcTBe O noaepKe/Kanu6pOBKe.
Brnusinne Taknx ¢akropoB, Kak:
- TemnepaTypHaﬂ 3aBUCUMOCTD,
- AonrospeMeHHasi cTabunbHOCTL;
- UHTEPNONSAUNOHHbIE OTKITOHEHUSI
He OKa3biBaeT CYLLECTBEHHOIO BIUSIHUSI HA HEONPeAEeNEeHHOCTL U3MepPeHUn 0O bEKT-MUKpOMETpa.

lpumep — HeonpedenenHocms uamepeHuil nuHeltHol wkanbi: U grs = 0,0005 mm (k = 2)

PaspelwweHune nameputenbHoro yctponctea: ms = 0,1 Mkm

10
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Ta6nwuuya B.4 — Pesynbtatsl NOBEPKN U3MEPUTENBHOTO YCTPOCTBA

OTHocUTENnbHaA
3HaueHue AnuHbl OTHOCUTeNbHOE cTaHaapTHas
uHTepsana obbekr- | 1 cepus L, 2 cepusi L,, 3 cepun L, Cpepnnee OTKNOHEHNE HeonpeaeneHHocTs
MUKpOMETPa, L, MM MM MM 3HaveHue L, mm AL % -
MM rel’ Mamepeuouu U ywe
0,05 0,0500 0,0500 0,0501 0,0500 0,07 0,07
0,10 0,1002 0,1000 0,1001 0,1001 0,10 0,06
0,20 0,2001 0,1999 0,2001 0,2000 0,02 0,03
0,30 0,2997 0,3001 0,3001 0,3000 -0,01 0,04
0,40 0,4002 0,4001 0,4003 0,4002 0,05 0,01
S 1
rge u ==.—,(n=3
A Uyrm L 4n ( )
L-L
Al‘rel = RS
Lgs
S| — CTaHAAPTHOE OTKIOHEHWE U3MEPEHHOTO 3HAYEHUS ANNHBI ANS i-TO MHTEPBana 06beKT-MUKPOMETPa.

Tab6nwuya B.5 — BeMncnenne HeonpegeneHHOCTU N3MEPEHN N3MEepUTENbHONO YCTPOWCTBA

Benmunna | HoMuHansHoe | Mpepentoe T OrHocuTensHas Koachdpmuments! Brnan B
3HaueHMe X, 3naveHve a, un cTaHaapTHas 4YBCTBUTENLHOCTH OTHOCUTENbHYIO
X,- MM 4 MM ! pacnpeaenenun HeonpeaeneHHoCTL c Heonpeaenex-
u3mepenuit u(x, ! HocTb u; (H)
Uirs 0,40 0,5 HopmanbHoe 1,0E-04 1,0E-04
Ums 0 0,1 MpsimoyronsHoe 0,7E-04 1 0,7E-04
ULHTM 0 HopmanbHoe 6,7E-04 6,7E-04
OTHocuTenbHas kKOMOUHMpPOBaHHas HeonpeaeneHHoCTe n3amepennii U, % (related to Lrs = 0,4 mm) 0,07
OTHocHTenbHas pacluMpeHHasi HeonpeaeneHHOCTb namepenui Uy (k = 2), % 0,14

Ta6nwuuya B.6 — BblunCneHne MakCUManbHOro OTHOCUTENBHOrO OTKMOHEHNUSI U3MEPUTENBHOIO YCTPOMCTBA € Y4eTOM
HeornpeaeneHHOCTV N3MEPEHNUIN ANVHbI UHTepBara 3TanoHHOro U3MEPUTENBHOIO YCTPOWCTBa

MakcumanbHoe OTHOCUTENBbHOE OTKITOHEHWE

OTHocUTenbHoe OTHOcUTEnbHas .
U3MEPUTENBHOTO YCTPONCTBA € YHETOM
AnvHa nHTepeana Lo, OTKIIOHEHNe paclumpeHHas P yerp 'Y

MM VI3MepI/ITeJ'IbHOFO HeOI'Ipe,EleﬂeHHOCTb Heonpe,qeneHHocm I/I3MepEHI/II/I ANUHbI
. - VHTepBana aTanoHHOro U3MepUTENIbHOro

yctpoiictea AL, % vamepenuii U, % P ! ¢

yctponctea AL, %

0,40 0,10 0,14 0,24
3

Almax =T AL I+ UL

Pesynbrat npumepa nokasbiBaeT, YTO OTKIIOHEHUE M3MEPUTENBHOIO YCTPOWCTBA C YY4EeTOM HeonpeaeneHHOCTH
M3MepeHnin ANUHbLI MHTepBana STanoHHOro U3MEPUTENBHOTO YCTPONCTBA, yaoBneTBopsieT Tpeboranuio pasaena 4.4 nHe
npeBblwaeT £ 0,5 %.

B.1.3 MNoBsepka anmMa3HOro HaKOHe4YHMKa

HakoHeu4HVK, COCTOALWMI U3 anMasHol NMpaMmuabl U ee onpasbl, He MOXeT ObITb NoBepeH Ha camoM npubope. Ceu-
AeTernbCTBO O NoBepke/kanmbpoBKe HAaKOHEYHVKA C YKa3aHWEM ero reoMeTpMYeCKMX OTKITOHEHWI N0 4.3 AOMKHbI BblaaBaTb
aKKpeAMTOBaHHbIE LIEHTpbI.

B.1.4 MNoBepka UnkKna namepeHuns

B pasgene 4.5 ponyckaemoe OTKIOHEHWE KaxX oW YacTu Umkna ucnoitanmi coctaensieT + 0,5 ¢. [Npn namepenusx ¢
NOMOLLIO OObIMHOTO M3MEePUTENBHOrO YCTPOWCTBA (CEKYHAOMEpa) HeonpeaeneHHOCTb pe3yNibTaToB N3MEPeHNUst paBHa
1 0,1 c. CnepgoBareneHo, HeT HEO6X0AMMOCTH B OLiEHKE HEOMNpPeaeNeHHOCTY PE3yNbTaTOB 3TUX U3MEPEHWIA.

11
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B.2 MoBepka TBepaomMepa No 3TaNOHHbLIM MEepaM TBEpAOCTHN

Mpu noBepke/kanMbpoBke TBepaAOMEpPa NO 3TANOHHLIM MepamM TBEPAOCTU NPOBEPSAETCA 4eNCTBUE BCEX SNTEMEHTOB
TBEpAOMEepa B COBOKYIMHOCTU, @ TAKKe onpegensaeTcsa pasmax n OTKINOHEeHVE TBEpAOMEpPa OT NCTUHHOIO 3HAYeHNA TBEP-
JocTu.

HeonpeaeneHHOCTb U3MEPEHUI TBEpAOMEpa Npy NoBepke/KanmbpoBKke ero No aTanoHHLIM Mepam TBEPAOCTU Ha
OCHOBE pe3yrnbTaToB NMOBEPKY NO 3TaNOHHLIM MepamM TBEPAOCTU PaBHA

- |2 7 2, 2
U = \/uCRM +USrm p +UA U, (B.3)

rAe Ucgy — HeonpeaeneHHoCTb NoBepKI/KanMBpoBKM STaNOHHOI Mepbl TBEPAOCTU B COOTBETCTBUN CO CBUMAETENLCTBOM
0 nosepke/kannmbpoBke Npu k = 1;

UcrM - p — VIBMEHEHMe 3HajeHNA TBEPAOCTM 3TANOHHOI MepbI C MOMEHTAa €€ NocneaHel nosepkn/kanmbpoBkyu Berea-
cTBUe apelicha (HeaHauMTeNbHbIN NPU MCNONB30BAHWM STAMNOHHbLIX MEP TBEPAOCTH, COOTBETCTBYIOLMX CTaH-

AaapTy);

Uy, — CTaHAapTHas HeonpeaeneHHOCTb TBEPAOMEPA NPU U3MEPEHUM STANOHHON Mepbl TBEPAOCTH;

U, — HeonpeaeneHHocTb, 06yCNOBNEHHas paspelweHnem Teepaomepa.

Tpumep

Teepdocmb amanoHHol Mepb! Hopy = (400,0 + 5,0 HV30
HeonpedenenHocms usmepeHull no amanouHol mepe meepdocmu Ugpy =+ 5,0 HV30
PaspeweHue meepdomepams = 0,1 Mkm

Tabnwuuya B.7— PesynbraTel NOBEpKM TBEPAOMEPA NO 3TANOHHBIM MEpam TBEpAOCTU

Ne N3mepeHHas anaroHans otnedaTtka d, MM | BelqucneHHoe 3Havenne tBeppoctu H, HV
1 0,3716min 402,9.¢
2 0,3724 4011
3 0,3728max 400,3min
4 0,3719 402,2
5 0,3722 4015
CpepHee 3HaueHve H 0,3722 401,6
CraHgapTHOe OTKIOHeHWe Sy 0,99
B b =H —H, (B4)
b =401,6 —400,0 = 1,6HV
Y (B.5)
"on
Anat=1,14,n=5ns, = 0,99 HV
cnegyer:
uy =0,51HV
B.3 PacuyeTHeonpeaoeneHHOCTH N3MepPEHUN
Tabnwuuya B.8 — Pacyet HeonpegeneHHOCTW N3MepeHUi
HoMUHANBHOE CranpgaptHas KoathduumeHTs Bknag B
Benuunna X; aHAYEHMe X, HeonpeaeneHHoCTb Twn pacnpegeneHns | YyBCTBUTENbHOCTU HeonpeaeneHHocTb
! u3MepeHuit u(x;) ¢ namepeHuii u(H)
Ucrm 400 HV 2,50 HV 2,50 HV
HopmanbHoe 1,0
i 0,51 HV 0,51 HV
Ums 0 HV 0,00003 mm MpamoyronesHoe 2145,1% 0,06 HV
UCRM -D 0 HV TpeyroneHoe 1,0 0 HV
KombrHupoBaHHas HeonpeaeneHHOCTe U3MEPEHUIA Uytm 2,55 HV
PaclupeHHas HeonpegeneHHocTe uamepenuin Uymw (k = 2) 5,1 HV
¥ ¢ =¢Hlad = 2(HId) gnsa H =400 HV30 n d = 0,3729 mm

12
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Ta6nwuua B.9 — MakcumansHoe OTKIOHEHWE TBEPAOMEPA C YYETOM HeOonpeAeNneHHOCTU N3MepPEeHni

TeepaocTb, M3aMepeHHasi Ha
TBepaomepe H, HV

PacwumpenHasn
HeonpeaeneHHOCTb pe3ynbTara

usmepetui Uy, HV

OTKNoHeHue TBepaomMepa npu
nosepke/kanubposke no
3TanoHHou mepe Teepaoctu b |,
HV

MakcumanbHoe OTKIIOHeHue
TBEpAOMEPA C yHETOM
HeonpeaeneHHOCTU U3MepeHui

AHHTMmax’ HV

401,6 HV30

5,1

1,6

6,7

FF'.GE =H — Hcru,

AHytimax = Unrw + 0| = 5,1+ 1,6 = 6,7 HV

Pesynbtar npumepa rnokasbiBaeT, YTo A4ONMYyCTUMOE OTKIIOHeHUe TBEpAOMepa, C yHETOM HeonpeaeneHHOCTU Uame-
peHuii TBEpAoOMepa, yaoBneTeopsieT TpebosaHusam pasgena 5 u He npeBblwaeT + 2 % (AHuyrmmaxH = 1,7 %).
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IOCT P 8.695—2009

Bu6nuorpadus

[1] UCO 3878—83 Cnnasbl TBepapble. MiamepeHne TBepaocTn no Bukkepcy
(ISO 3878:1983) (Hardmetals; Vickers hardness test)
[2] NCO 6507-3—2005 Matepuanbl metannuyeckue. McnoitaHne Ha TBepaocTb No Bukkepcy. Yacte 3. Kanubposka
KOHTPOMNbHbIX 6nokos
(1ISO 6507-3:2005) (Metallic materials —Vickers hardness test—Part 3: Calibration of reference blocks)
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roCT P 8.695—2009

YAK 620.178.152.341:089.68:006.354 OKC 17.020 T62.2 OKCTY 0008

KnioueBble cnoBa: MeTannbl, cnrasbl, TBEPAOCTb, MUKPOTBEPAOCTb, MeTo Bukkepca, wwKkanbl TBepaocTu
Bukkepca

15



Pepaktop B.A. Byyymosa
TexHuveckuii penakrop B.H. MNpycaxoea
Koppextop P.A. MeHmosa
KomnbloTepHas BepcTka M.A. HanelkuHol

Cpano B HaGop 21.02.2011.  MoagnucaHo B nevarts 23.03.2011.  dopmat 60 x 84 ).  Bymara odcetHas.  [apHutypa Apuan.
Mevatb opcetHan.  Yen. new. n. 2,32, Yu.-usg. n. 1,65,  Tupax 130 ak3.  3ak. 193.

oryn « CTAHOQAPTUH®OPM», 123995 Mockea, paHaTHbIf nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo Bo YN « CTAHOAPTUH®OPM» Ha NM3BM.
OTtnevaTtaHo B unuane ®ryrn « CTAHOAPTUH®OPM» — tun. «MockoBckuin nevatHuky», 105062 Mockea, IlsinuH nep., 6.


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Data2/1/4293811/4293811459.htm

