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HAUMWOHANBLHBIN CTAHOAPT POCCUMUCKOW OGEALEPALUMN

FlocypapcTBeHHasa cuctema obecnevyeHna eAMHCTBA U3MepPEeHUin

rOCYAAPCTBEHHAA NOBEPOYHAA CXEMA
anda CPEACTB USMEPEHWU TBEPAQOCTU
no WKANAM MAPTEHCA U LUKANTAM UHREHTUPOBAHUA

State system for ensuring the uniformity of measurements.
State verification schedule for means measuring on
Martens scales hardness and indentation scales hardness

DNata BBeaeHns — 2016—08—01

1 O6bnactb npuMmeHeHus

Hacroauwmit ctangapt pacnpoCTpaHAETCA Ha rocygapCTBEHHYIO NOBEPOYHYIO CxeMy (npunoxeHue A)
Ansi cCpeacTs U3MepeHun Teepaoctu no wkanam MapteHnca (uucna HM) u wkanam uHAeHTUpOBaHUA (YMcna
Hir) n yctanasnueaeTt nopaaok nepegayv 3HayeHun teepaoctu B yucnax HM u Hir oT rocyaapCrBeHHOro
NEPBUYHOrO 3TarioHa Npu NOMOLWM pabounx STanoHOB CPEACTBAM U3MEPEHUN TBEPAOCTU C yKa3aHWEM No-
rpeLHoCTEN N NPUMEHAEMbIX METOL0B NOBEPKU.

2 HopMmaTtuBHbIE CCbINIKU

B HacTosiwiem craHgapTe MUCMONb30BaHa HOPMAaTUBHASA CCbiNka Ha CneaylowMii  cTaHaapr:
FOCT P 8.748—2011 locyaapcTBeHHas cuctema obecneveHus eauHcTea usmepeHunin. Mertansnsl U cnnasbl.
MamepeHue TBEpAOCTU M APYIUX XapaKTEPUCTMK MATepuanoB NPU UHCTPYMEHTANbHOM MHAEHTUPOBAHUMU.
Yactb 1. MeToa ucnbiTaHui.

MpumedvaHue—Tlpyu nonb3oBaHWM HACTOAWMM CTaHAApPTOM LUenecoobpasHo MpoBepuUTb AencTBue
CCLINTOYHbIX CTaHAAPTOB B MHDOpMaLMOHHOK cucTeMe obLero nonb3oBaHusi — Ha ouLyuansHoM caiTe degepanbHoro
areHTCTBa MO TEXHUYECKOMY PeryripoBaHuio U1 MeTponorin B cetu MIHTEpHeT Unu no exerogHomMy UHOPMaLUOHHOMY
yKkasaTento «HaLuoHanbHble CTaHAapThl», KOTOPLIA onyBrukoBaH Mo cocTosiHUIO Ha 1 siHBaps Tekyllero roaa, u no
BbINyckaM eXeMecs4YHOro MHopMaLMoHHOro yKasaTens «HaumoHaneHble cTaHgapThl» 3a TeKylui roga. Ecnu sameHeH
CCbINIOYHLIA CTaHAapT, Ha KOTOPbIA AaHa HeAaTUPOBaHHAaA CCbifika, TO PEKOMEHAYETCH MCMONb30BaTh AENCTBYIOLLYIO
BEPCUIO ITOrO CTaHgapTa C YY4EeTOM BCEX BHECEHHbIX B [aHHYl0 BepCUiO M3MeHeHWiA. Ecnu 3ameHeH CCbiNoYHbIN
CTaHAapT, Ha KOTOpbIA AaHa AaTWpoBaHHaA CCbifka, TO PEeKOMeHAYeTCs WCMoNb3oBaTb BEPCUIO 3TOrO CTaHfapTa ¢
yKasaHHbIM BbILLIE FrOAOM YTBEPXAEHWS (NPUHATUS). ECnn nocne yTBepXAeHUs] HacTOsLLero cTaHgapTa B CCbIMOYHbINA
CTaHAapT, Ha KOTOpPbIA AaHa AaTWpoBaHHas CCbifika, BHECEHO M3MeHEeHWe, 3aTparusatollee MOroXeHWe, Ha KoTopoe
fJaHa cCbinka, TO 9TO MONOXEHWe PEeKOMEHAYETCA MPUMeHsATb 6e3 yyeTa fJaHHOrO WM3MeHeHWs. Ecnu cebinovHbIi
CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM AaHa CChifika Ha Hero, PEKOMeHAYeTCA NPUMEHATL B YacTH,
He 3aTparuBaloLel 3Ty CCbINKy.

3 TepMuHbI 1 onpeaeneHusi

B HacTosiLeM cTaHgapTe NpUMEHEHbI CNeaYLMe TEPMUHBI C COOTBETCTBYIOLLMMU ONpeAeneHUsaMu:

3.1 meTOoa U3MepeHun TBepaoctTu no MaprteHcy: Metoa MHAEHTUPOBAHWSA anMas3HOro0 HaKOHEeYHMKa
B (hOPME NPaBUILHON TPEXTPAHHOI NMPaMubl C YrioM 65° Mexay rpaHbio U BLICOTON. HakOHeYHUK BAAaB-
NMBAETCA B MOBEPXHOCTb UCMbITyemoro obpasua nog AENCTBUEM CUIbl B TE€YEHUE ONpPeErieHHOro BpemMe-
HWU. MeTop onucaH B FTOCT P 8.748.

M3mMepsatoT MakcumanbHOe nepemMeLleHne HakOHEYHMKA OTHOCUTENbHO HEBO3MYLLIEHHOW NOBEPXHOCTU
obpasua. BeluncnsaoT nnowaab noBepXHOCTU HAKOHEYHWKA, TAe BbICOTON HAKOHEYHUKA SIBNSETCS 3HAYeHue
ero MakcumarnbsHOro nepemeLLeHums B obpasue. Cuna, COOTBETCTBYIOLLASA S3TOMY NepeMeLLEeHUt0, AeNUTCa Ha
nnowazb NOBEPXHOCTU HAKOHEYHMKA.

M3paHue ocpuumanbHoe
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MpuMedyaHune— Yucno TBepaocTu rno wkane MapteHca HM onpegensiot no dpopmyne

_ P
HM—m, 1)

rae P — Harpyaka, NpukragbisaeMas K HakoHeuHuKy, MH;
As(h) — Nnolaj b NOBEPXHOCTM BHEAPUBLLEICA YacTh HaKOHeUHUKa B 0Bpasel], MKM;
h — rnybuHa BHepeHUs, MKM.

3.2 wkanbl TBepaocTu no MapreHcy: COBOKYNHOCTb BO3MOXHbIX 3Ha4Y€HUN TBEPAOCTU B YmUCnax
HM, onpeaensembix MeToaoM MapTeHca npu 3agaHHOW cune, NPUNaraeMon K anmMasHOMY HaKOHEYHUKY.
LLkanbl TBepaocTu MapreHca ABRAOTCA wWKanamu nopagka, noaTtomy cpeaHee apudpmerundeckoe, CKO,
HCI, HeonpeaeneHHOCTb M3MEPEHUI NPU BOCNPOM3BEASHUUN Yncen TBEPAOCTU BbIYMCIIEHbI NO MOAENU NU-
Heapu3auuu LKansl B6IM3KU 3Ha4YeHUn Yucen. HYucna TeepaocTu no wkanam MapreHca BbIYUCASAIOT B reKTo-
nackansx (I'Ma).

MpumedaHune— Obo3HadeHne Wkan TBepaocTn no MapteHcy — HM n/mik,
rge n — COOTBETCTBYOLasA NpunaraeMas K anMa3HoMy HaKoOHeYHWUKY cuna, MH,
m — BpeMS NPUIOXEHUSA CUNbI, C;

K — BpeMsi BblepXKN MaKCMManbHOI cunbl, C.

3.3 cpeaoHee kBagpaTuyHoe otknoHeHune yucen HM (Sym)

SHM - Z?:l (HMI _m)2 , (2)

(n-1)

roe HM — cpeaHee apuMmeTnyeckoe 3HaveHne U3 N M3sMepeHui TBepaocTu no wkane MaprteHca B n To4-
Kax, pacnosnoXeHHbIX PpaBHOMEPHO NO NOBEPXHOCTU 0Gpasua.

3.4 pesynbTtaTt usmepeHun uncen HM: CpeaHee apudmeTuyeckoe 3HavyeHne U3 n u3aMepeHui Teep-
[0CTM no wkane MapTeHca B N TOYKaX, pacnofOXeHHbIX PABHOMEPHO NO NOBEPXHOCTU 3TaNOHHOW Mepbl
TBEPAOCTMU.

3.5 atanoHHasn Mepa TBepaocTH No WkKane Maprenca: Mepa TBepgocTu, npuMeHAemMas rnpu nosep-
ke (kanudposke) NpubopoB AN U3MepPEHUS TBEPAOCTU NO MeToay MapTeHca.

3.6 meTOa4 U3MepeHUA TBEepPAOCTU MHAEHTUPOBAHMUA: MeToa MHAEHTUPOBAHUA anNMa3sHOro Hako-
HEYHMKa B hOPME NPaBUIILHON TPEXTPAHHON NMpamMuabl C YoM 65° Mexay rpaHbio 1 BbICOTON. HakoHeu-
HWK BOABNMBAETCA B NOBEPXHOCTb UCMbITYEMOro obpasya noa AeMCTeUeM CUMbl B TEYEHNE ONpeaeneHHoro
BpeMeHU. N3mMepsaloT MakcumanbHoe nepemeLeHne HaKOHEYHUKA OTHOCUTENbHO HEBO3MYLLEHHOW NOBEPX-
HOCTM 0Bpasua. BbluncnsaoT rnybuHy KOHTAKTa HakOHeYHUKa ¢ 06pa3yomM 1 NNOLWAaab NONEPEYHOro ceveHus
HaKOHEYHUKA, FAe BbICOTOW HAKOHEYHMKA SIBMNSIETCA 3Ha4YeHue rnybuHbl KOHTakTa. Cuna, COOTBETCTBYIOWAA
MaKCMManbHOMY NepeMeLLEeHUI0 HAKOHEYHUKA, AENUTCA HA NNowaab NONEPEeYHOro CeYeHN HaKOHEYHUKA.
Metoa onucaxd B FTOCT P 8.748.

MpuMed4daHUe— Yucno TBEPAOCTH Mo LUKanNe UHAEHTUpoBaHUA Hir onpegensioT no dopmyne

__P
Hir= 2 3)

rae P — Harpyska, npuknajbiBaeMas K HakoHe4YHUKy, MH, )
Ap(hy) — nnowagb NonepeqHOro CeYeHns KOHTaKTUPYIoLWeRd 4acTh HakoHeYHNKa ¢ 0Bpa3sLoM, MKM™,

he — KOHTaKTHas rnybuHa, MKMm.

3.7 wKanbl TBEpAOCTU UHAEHTUPOBAHUA. COBOKYNMHOCTb BO3MOXHbIX 3HAYE€HUW TBEPAOCTU B YUC-
nax H;,r, onpegensiembix METOAOM WHAEHTUPOBAHUA NPWU 3afaHHON cune, npunaraeMoin K anMasHomy
HakoHe4yHuKy. LLikanbl TBepA0CTM UHASHTMPOBAHUA ABNAIOTCA LUKanaMu nopsaka, no3ToMy cpeaHee apud-
mMeTudeckoe, CKO, HCI1, HeonpeaeneHHOCTb M3MEePEHUA NPU BOCNPOM3BEAEHUUN YUCEN TBEPAOCTU BbIYUC-
NeHbl MO MOAENW NuHeapusaumu LWKanbl BONM3n 3HavyeHuin yucen. Yucna teepaoctu No wkanam UHAEHTU-
poBaHus BbIYMCAAOT B rektonackansax (ITla).

MpuMeyaHune— OBo3HadeHUe LUKan TBEPAOCTU UHAEHTUpoBaHNA — Hyp nimik,
rae n — COOTBETCTBYHOLasA nNpunaraemas K anMasHoMy HakoHeYHUKy cuna, MH,

m — BPEMS NPUNOXEHUS CUTBI, C;

K — BpeMsi BbIAEPXKN MakcUMarnbHON curnel, C.
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3.8 cpeaHee KBagpaTUYHOE OTKIMOHeHUe unucen Hyp (Sy;p):

2
Sk (HirHD)

(n-1) ’ (4)

SHir=

roe H,; — cpeaHee apupMeTUYecKoe 3HaYEHUE U3 N U3MEPEHUI TBEPAOCTH MO LIKANe UHAEHTUPOBAHUS B N
TOYKaX, pacrnonoXeHHLIX PaBHOMEPHO N0 NMOBEPXHOCTU 3TANIOHHON Mepbl TBEPAOCTH.

3.9 pesynbTaT usmepeHuin ymcen H ;. CpegHee apupmetTuyeckoe sHayeHne u3 n U3MepeHunin Teep-
JOCTU MO LUKane WHAEHTUPOBAHUA B N TOYKAX, PACMONOXEHHbIX PABHOMEPHO MO MOBEPXHOCTU 3TANOHHOW
Mepbl TBEPAOCTH.

3.10 aTanoHHasa Mepa TBEpPOOCTU NO LWKane MHAeHTUpPoBaHuA: Mepa TBepaocTu, npuMeHsemas
npu noesepke (kanubposke) NpUGoPoB ANA MSMEPEHUs TBEPAOCTU NO METOAY UHAEHTUPOBAHMUS.

4 F'ocynapCTBEHHbIA NEPBUYHbINA 3TANOH

4.1 TocyaapCTBEHHbIH NEPBUYHLIA 9TANOH (Aanee — roCyAapCTBEHHbINM 3TanoH) TBEpPAOCTU MO LUKa-
nam MapTeHca u WwKanaM MHAEHTUPOBAHUSA NMpefHa3HavyeH ANA XpaHeHusl, BOCMPOU3BEAEHNS 1 nepeaayu
3HAYEHWI TBEPAOCTU MaTepuanos no wkanam MapreHca B yucnax HM u wkanam MHAEGHTUPOBAHUA B YKUC-
nax H;; pabouum 3sTanoHam METOAOM MPAMbIX W3MEPEHWA U pabovyum CpeacTBaMm U3MEpPEeHWn METOA0M
CpPaBHEHMS C MOMOLLBIO Mep.

4.2 TocynapCTBEHHbI 3TanoH BKNOYaET B cebs crieaylolme CpeacTsa U3MEpPEHHUIA:

- HaHoTBepaoMep Nano Indenter G200 (auanasoH Harpy3ok oT 10 go 500 mH);

- HaHoTBepaomep Tribolndenter TI750 Ubi (ananasoH Harpysok ot 0,1 go 10 mH);

- TPEXKOOPAUHATHLIN reTepOAMHHbIV NasepHblil MHTEpdepomeTp Jlasep Ai;

- aTOMHO-CUNOBOM MUKpOCKON Innova;

- Bechl Sartorius SE2;

- nasepHbliit nHTEepcepomeTp SIOS SP2000;

- 9TanoHHbIEe Mepbl TBEPAOCTU MO LWKanam MapTeHca u LWwKanaMm MHAEHTMPOBAHUS.

4.3 [lnanasoH 3Ha4eHuin Yncen Teepaoctu HM, B KOTOpOM BOCNMPOM3BEAEHbI LWKanbl TBepaocTu Map-
TeHca, coctaBnsiet 0,01—100. Yncna tBepgoctu HM no wkanam MapreHca soluucnsioresa B [Mla.

[Ounana3oH 3HaveHuin Yncen TBepaoCcTu H;r, B KOTOPOM BOCNPOU3BEAEHDI LLKarbl TBEPAOCTU UHAEHTK-
poBaHus, coctasnaeT 0,1—70. Yucna TBepaocTu H;r No wkanam TBepaoCcT UHOEHTUPOBAHUA BbIYUCNAIOT-
ca B [Mla.

locynapcTBeHHbIN aTanoH obecneynBaeT BocnpousseaeHue yuucen teepaoctn HM no wkanam Map-
TeHca ¢ CKO pesynbTaTta uaMepeHuin npu 15 He3aBUCUMBIX M3MEPEHUSX, He mpeBbiwaiowmmM 0,01-HM B
ananazoHe HM ot 0,01 go 70. HenckniouyeHHas cuctemarmyeckas norpeLHocTb He npesbiwaet 0,01-HM B
aunanasoHe HM ot 0,01 go 70. CtaHgapTHasa HeonpeaeneHHOCTb U3MEpPEeHU Npu BOCNPOU3BeAeHUN Yucen
TBEPAOCTU MO LKanam MapteHca, oueHeHHas no Tuny A, — 0,01-HM; oueHeHHas no tuny B — 0,004-HM.
CymmapHaa crtaHgaptHas HeonpeaeneHHocTb — 0,011-HM.  PacwmpeHHasa  HeonpeaeneHHoCTb —
0,022-HM npwu k=2.

FocyaapCTBEHHBIN 9TanoH obGecrneynBaeT BOCNPOU3BEASHNE YMCen TBEpAOCTU H;r No wkanam Teep-
aoctn niaeHtTuposaHusa ¢ CKO pesynbTata namepeHuii npu 15 He3aBUCUMbIX U3MEPEHUAX, HE NPEBbILLAID-
wwum 0,03-H;r B Agnanasone H;r ot 0,1 go 70. HenckniodeHHas cucremarmdeckas NorpeiHoCTb He nNpesbiwa-
et 0,017-H,7 B Ananasoxe H;r ot 0,1 go 70. CtaHaapTHasi HEONPeAEeneHHOCTb M3MEPEHU NpU BOCNPON3Be-
[IEHUUN YMCEN TBEPAOCTU MO LIKanam TBEpPAOCTU MHIAEHTUPOBAHUSA, OLleHeHHas no Tuny A, — 0,032-H,7; oue-
HeHHas no Tuny B — 0,007-H;7. CymmapHasi ctaHaapTHasa HeonpeaeneHHocTe — 0,033-H,7. PaclumpeHHas
HeonpeaeneHHoctb — 0,066-H,r npu k=2.

5 Pabouue aTanoHbl

5.1 B kayecTBe pabouux 3TanoOHOB TBEPAOCTU NPUMEHSIIOT STaNOHHbIE MEPLI TBEPAOCTU MO LUKanam
MapTeHca 1 Wwkanam UHAEHTMPOBaHUS U3 nonukapboHaTa, NNaBneHoro ksapua u candupa ¢ Aonyckaembl-
mu CKO — 0,05-HM u 0,05-H7.

5.2 Paboune aTanoHbl NMPUMEHSIOT ANs NOBEPKM (kanvbOpoBku) CPEeACTB W3MEPEHUN TBEpPAOCTM Mo
wkanam MapTeHca u wkanam MHAEHTUPOBAHUA METOAOM NPAMbIX U3MEPEHUIA.
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6 CpencrBa usmepeHun

6.1 B ka4ecTBe CpeacTB M3MepeHuin TBepAOCTM NO wwkanam MapTeHca u WwkanaMm MHAEHTMPOBAHUA
UCNONb3YIOT CTaLUUOHApPHbIE, NEPEHOCHbIE, NOPTATUBHbIE TBEPAOMEPDI, pPeanu3ylolue COOTBETCTBYIOLLME
MEeTOAbl MU3MEPEHUN.

6.2 [lonyckaemasa noBTOPSIEMOCTb NoKazaHui TBEpAOMEpPOB MO LKanam MapTeHca v wkanam MHAeH-
TupoBaHus He 6onee 0,05-HM u 0,05 H,7 cooTBETCTBEHHO. [peaens! gonyckaembix NOrPELLHOCTENR TBEPAO-
MepoB Mo LwKanaMm MapTeHca 1 wkanam uHaeHtuposaHuma coctasnatot + 0,1-HM u £ 0,1-H;7 COOTBETCTBEH-
HO.
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Mpunoxexnne A
(O6sa3arenbHoe)

FocyaapcTBeHHan NOBEPOYHAA CXema ArisAl CpeacTB U3MEPEHUI TBEPAOCTH
no wkanam MapTteHca M WwKanaMm MHAEHTUPOBAHUSA

MepBUYHbLIN 3TANOH

Paboyune aTanoHbl

Cpegncrea UsmepeHun

FocyaapcTBeHHbI NePBUYHbII 3TANOH TBEePAOCTH NO wkanam MapreHca
¥ WKanam MHAEHTUPOBAHUSA

[vanasoH npuknagbiBaemelx Harpysok: oT 0,1 MH go 500 mMH.

Hwana3oH Bocnpon3BoguMbIx Yncen teepgoctu MapteHca (HM) coctaenset ot 0,01 go 100.
Onm = % 0,01-HM; Sym = 0,01-HM

[vana3oH BOCNpOU3BOAUMBIX YUCEN TBEPAOCTM MHAEHTUpoBaHus (Hir) coctaenseT ot 0,1 go 70.
OHIT =+0,017-Hp; SHIT =0,03-Hrr

————— —( MeTtoa npsMbIX U3MepeHnin } _—— @GTOH CpaBHEHUS C MOMOLLbIO Me} -
I .
OTanoHHbIe Mepbl TBEPAOCTH OTanoHHble Mepbl TBEPAOCTU
no wkanam MapreHca Mo WKanamMm UHAEHTUPOBAaHUA
AnanasoH MaTtepunan CKO psga Ovana3soH MaTtepuan CKO paga
3HaYeHUN, N3MepeHuiA, 3HaYeHWN, N3MepeHun,
HM He Bonee Hir He Bonee
0,05—0,5 |nonukapboHaT 0,05-HM 0,1—0,8 |nonukapGoHaT 0,05-Hir
nnasneHbli . nnasneHbli )
2—6 kBapy 0,05-HM 5—10 kBapy 0,05-Hir
12—20 |candup 0,05-HM 20—35 |candup 0,05-Hir
| |
I
—————————————— —( MeToa npsiMbiX U3MepPeHUit )————————————
I

Teepaomepsl Teepaoomepbl
no wkanam MapTteHca no wkKanam UHOeHTUpPoOBaHUA
AvanasoH |MoBTOpsieMocTb Mpeaenel Owvana3soH |[MoBTopsieMocTb Mpeaens
3HaYEeHUN, nokasaHui, gonyckaemblx 3HaAYEHUN, noKasaHui, JoryckaeMbixX
HM He Gonee, HM | norpeluHocTei Hir He 6onee, H;y | norpeluHocTen
Hir
0,01—70 0,05 - HM £1-HM 0,1—70 0,05 Hir £1-Hr

PucyHok A.1 — locyfapcTBeHHas NoBepoYHasn cxema AN CpefCcTB U3MepeHUid TBepAoCTH
no wWkanam MapTeHca U Lkanam UHAEHTMPOBaHWS
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