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rOCT P 56665— 2015
BeepgeHne

0604b5a XKeNne3HoA0POXHbIX KOec OTHOCATCA K Hanbonee OTBETCTBEHHbIM 3/IEMEHTaM MOABUXXHOTO
cocTaBa, MMUTUPYHOLLMM ero HafeXHOCTb 1 6e30MacHOCTb 3KChyaTauum.

BaxHenwwnii BkIag B TEXHNYECKOE COCTOsIHME 0604beB HapsAy C Ka4eCcTBOM Martepuana, CBA3aHHbIM
C 0COGEHHOCTAMMW CTPYKTYPbl, MEXaHUYECKOW N TepMOO6Pa6OTKOW, BHOCAT OCTATOYHbIE HaNPSXXeHWs, KOTO-
pble (hOpMUPYIOTCA NpY U3rOTOBEHUW U NepepacnpesensoTcs BCNeAcTBMe 3HAUMTENbHbIX YAAPHbIX U LYK-
JINYECKMX Harpy3oK.

3HaHWe YpOBHS OCTaTOYHbIX HaMpshKeHWn B 0604bsAX Koslec Ha Nboi cTaauy sKcnyaTauun BaroHa
NO3BO/IT 3aMETHO MOBbLICUTb TOYHOCTb ONPeAeseHNs ero TEXHNYECKOro COCTOSHWA W npeaynpeanTb BO3-
MOXHble aBapuu BCNeACTBME YCTANOCTHbIX pa3pyLueHnii konec.

B HacTosiwee BpeMs K Hanbonee nepcrnekTMBHLIM HepaspyllalwlwmM MeTogaM onpeaenieHnss MexaHu-
YeckMx HanpshkeHuii oTHOCUTCA MeTof akyctoynpyrocTtu (1]. [2].

Psapnom aBTopoB [3], [4] yb6eanMTensHO noka3aHa BO3MOXHOCTb 3KCMEPUMEHTaNIbHOIO OonpeaeneHns
YPOBHSI OCTATOYHbIX HANps>KeHWn B 0604bsAX 3TUM METOAOM.

Vimetowmecss HopMmaTtuBHble fokymMeHTbl — [OCT P 54093, [5]. [6] — npeaycmaTtpuBatoT yabTpasBy-
KOBOI KOHTPO/Ib OCTATOYHbIX HanpshXeHuii B 0604bsAX XKe/1e3HOAOPOXHbIX KOJec, 04HaKo cama npoueaypa
TaKoro KOHTpONA npeacrtas/sieHa B HUX O4YeHb HEMNOJTHO.

HacTosawmii ctaHgapT paspaboTaH B Lensax o6ecneyeHnss MeToaMyeckoli OCHOBbI NMPUMEHEHUST METO-
[a aKyCTM4ecKoi TEH30MeTPUW ANS KOHTPOJIS OCTATOYHbIX HANpsHKeHW B 0604bSX Xene3HOLOPOXHbIX KO-
nec Kak B 1abopaTopHbIX YC/I0BUAX, Tak U B YCNOBUAX 3KCMyaTaLun.
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HAUWOHANBbHBIA CTAHOAPT POCCUWCKOMN SGEOLEPALUMN

KoHTponb HepaspyLwatlLyunii

AKYCTUUECKNIM METO/A, ONPEAENEHNSA
OCTATOUYHbIX HAMPS)KEHWIA B MATEPVAE
OBOAbEB XENE3HOAOPOXHbIX KOJIEC

O6umne TpeboBaHUS

Non-destructive testing. Ultrasonic method for determining the residual stresses
in the raflway wheel rims.
General requirements

[Aata BBefeHna — 2016— 07— 01

1 O6nacTtb NpUMEHEHUs

Hactosiwmii cTaHfapT pacnpocTpaHsieTCs Ha akKyCTUYecKWili MeTof OonpeaesieHnst OCTaTOYHbIX
HanpsbkeHWn B 0604bsIX Xe/1e3HOAO0POXHbIX LeflbHoKaTaHbIX konec no MOCT 10791 KonecHbIx nap Tenso-
BO30B. 3/IEKTPOBO30B, A13€/1b-M0e340B, 3/IeKTPOMNoe3/0B, rPy30BbIX U NacCaXWpCcKUx BaroHoOB W cneuunasb-
HOT0 NOABUWXXHOIO COCTaBa C KOHCTPYKLIMOHHOWN CKOPOCTLI0 He 6oiee 250 KM/M.

HacToawmin ctaHfapT ycTaHaB/iMBaeT OCHOBHble TpeboBaHUA K NOPSAKY onpefefieHns ocTaTou-
HbIX Hanps>XeHuin B Matepuane 0604bEB Xee3HOL0POXHbIX KONec C UCNOb30BaHNEM 0O6bEMHbIX NO-
nepeyHbIX BOJSIH, pacnpoCTpaHAlLWMXCca HopManbHO K 60K0BOI NoBepxHOCTM o6oga.

YcTaHaBnvBaeMblii HACTOALWMM CTaHAapTOM MeTof MOXeT 6biTb NPYMeEHeH kak npu nabopartop-
HbIX UCCNefoBaHUAX, TaK B CTEHAOBbLIX W HATYPHbIX YCNOBUAX KOHTPOJISA OCTATOUHbLIX HanpsXeHuin B
maTepuane 0604beB Xene3HoA0POXHbIX Konec.

2 HopmMaTtmBHbIE CCbINKK

B HacTosilem cTaHgapTe UCNosib30BaHbl HOPMATUBHBIE CCbIJIKU Ha cregyloline ctaHaapThl.

FOCT 7.32— 2001 Cwuctema cTaHAapToB Mo MHdopmauuu, 6ubnnoTevyHoMy 1 n3gatenibCKoMy Aeny.
OTyeT 0 Hay4yHOo-MccnefoBaTeNbCKo paboTe. CTPyKTypa v npaBuna opopmaeHus

FOCT 12.1.001- 89 Cwuctema ctaHgapToB 6e3onacHoOCTM TpyZa. YnbTpassyk. O6ume TpeboBaHus
6e3onacHocTn

FOCT 12.1.004- 91 Cuctema cTtaHAapToB 6e3onacHocT Tpyfa. MoxapHaa 6e3onacHocTb. O6ume
TpeboBaHus

FOCT 12.1.038— 82 Cuctema cTaHAapToB 6€30nacHOCTU TpyAa. dnekTpobesonacHocTb. MpeaensHo
[0NyCTVMble 3HAYEeHNSI HanpsXXeHW NPMKOCHOBEHNSA 1 TOKOB

FOCT 12.2.003— 91 Cuctema ctaHgapToB 6esonacHocTu Tpyga. Ob6opynoBaHne NpovM3BOACTBEHHOE.
O6wwe TpeboBaHUs 6e30MacHOCTU

FOCT 12.2.013.3— 2002 MaluHbl py4Hble anekTpuyeckue. YacTHble TpeboBaHWs 6e30mMacHOCTU K
METOZbl UCNbITaHUI WA OBabHBIX, ANCKOBbLIX LWAMK(OBAIbHbIX U NOANPOBA/bHLIX MAaLUVH C BpaliaTesnb-
HbIM ABMKEHMEeM paboyero MHCTPyMeHTa

FOCT 12.3.002- 75 CucTtema cTaHgapToB 6e3onacHocTu Tpyaa. [lpoueccbl MPOU3BOACTBEHHbLIE.
O6wwe TpeboBaHUs 6e30MacHOCTU

FOCT 1497— 84 MeTtasinbl. MeTofbl UCMbITAHUA HA pacTsXKeHune

FOCT 2768— 84 ALETOH TeXHUYECKNI1. TEXHUYECKME YCNOBUS

FOCT 2789— 73 LlepoxoBaToOCTb NOBEPXHOCTU. MNapamMeTpbl 1 XapaKTepUCTUKM

FOCT 10587— 84" CMO/bl 3MOKCUAHO-ANAHOBbIE HEOTBEPXAEHHbIE. TeXHUYecKne ycnoBus

FOCT 10791- 2011 Koneca uenbHoKaTaHble. TexHuyeckne ycriosus

FOCT 17299— 78 CnupT 3TUNOBbI TEXHUYECKNIA. TeXHNYECKNE YCNOBUSA

FOCT 28840— 90 MaluuHbl 415 MEXaHWYECKMX UCMbITaHWi MaTepranos

FOCT 30489— 97 (EH 473:1992) Kanudwmkauus u ceptudrkauus nepcoHana B 061actu Hepaspylua-
owero KonTpons. O6wume TpeboBaHus

' CTaHfapT geiicTByeT TONbKO Ha TeppuTopun Poccuiickoii ®egepanuu.

M3paHne oguymansHoe
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FOCT P 8.563— 2009 locypapcTBeHHas cucteMa ob6ecrnevyeHns efuHCTBa U3MepeHuin. MeToauku
(meTogpbl) n3mepeHui

FOCT P 12.1.019- 2009 Cuctema ctaHfapToB 6e30nacHOCTU TpyAa. nekTpobe3zonacHocTb. Ob6lume
TpeboBaHWsA 1 HOMeHKNaTypa BULOB 3alyuTbl.

FOCT P 52731- 2007 KOHTpO/b Hepaspyllawwmii. AKyCTUHECKNA METOA KOHTPONS MexaHU4ecKmx
HanpsbkeHuii. ObLme TpeboBaHus.

FOCT P 54093- 2010 Koneca »ene3HofOPOXXHOIO MOABUMXHOIO coctasBa. MeTogbl onpefesieHuns
0CTaTOUHbIX HanpsHKeHW

FOCT P 55043- 2012 KoHTponb Hepaspywawuwmii. Onpegenernne KoapuLMeHTOB YNpyro-akycTu-
yeckoii cBA3un. O6Lme TpeboBaHWs

FOCT P 55725— 2013 KoHTponb Hepaspyluawwuii. NpeobpasoBatenu yibTpa3BYyKOBblE MbE303/1EK-
Tpuyeckre. O6Lme TexHMYyecke TpeboBaHus

FOCT P NCO 5725-2— 2002 To4yHOCTb (MPaBWIbHOCTb U NPELU3NOHHOCTb) METOAOB U pe3ynbTaToB
n3mepeHnin. Yactb 2. OCHOBHOI MeToj onpejeneHns NoBTOPSAEMOCTU 1 BOCNPOU3BOAUMOCTH CTaH4apTHOro
MeToAa M3mMepeHwuit

MpumeuyaHune — Tpu NONb30BAHWM HACTOALWMM CTaHAAPTOM Lienecoobpa3Ho NpoBepuTh AelCTBUE CCbl-
NIOYHbIX CTaHO4apToB B VIH(bOpMaLWIOHHOVI cuncrteme oﬁmero nosib3oBaHNA — Ha Od)VILI,VIaﬂbHOM calite menepaanoro
areHTCTBa Mo TeXHUYECKOMY pPerysiupoBaHuio U MEeTpPosiorMn B ceTu VIHTEpPHET Unu no exerogHomy VIHCbOpMaLU/IOHHOMy
yKasatento «HaLU/IOHaI'IbeIe cCTaHOapTbl», KOTOprI7I 0I'Iy6/1I/IKOBaH Mo COCTOsAAHMIO Ha 1 AHBapA Tekywero roga, U no Bbl-
nyckam exemecs4Horo MH¢)OpMauMOHHOFO yKasarens «HauuoHanbHble cTaH4apTbl» 3a TeKyLLl,VIVI rog. Ecnn 3ameHeH
CCbI/IOYHbIN CTaHfapT, Ha KOTOprI7I AaHa HepjaTupoBaHHasA CCblIKa, TO peKoMeHAyeTCcAa UCnosib30BaTb AeVICTByPOLLI,le
Bepcuo 3Toro ctaHgapta € y4eToM BCeX BHECEeHHbIX B faHHYK Bepcuio N3MeHeHWiA. Ecnn 3amMeHeH CCbIJI0YHbIA CTaH-
[apT. Ha KOTOpbIi AaHa faTupoBaHHas CCblKa, TO PEKOMEHAYETCA MCMNOMb30BaTb BEPCUIO 3TOrO CTaHAapTa C yKasaH-
HbIM Bbille TOAOM YTBEPXAEHUA (I'IpVIHFITVIFI). Ecnn nocne yTBEPXAEHUA HacTodAllero ctraHgapta B CCbI/IOYHbIV CTaH-
[apT. Ha KOTOpbIA AaHa gaTupoBaHHAas CCblka, BHECEHO M3MEHeHWe, 3aTparviBatliee MoJsIoKeHNe, Ha KOTopoe AaHa
CCbl/IKa, TO 3TO NMONIOXKEeHNe pekKomMeHayeTca NPUMEHATb 6e3 ydyeTa OaHHOrNo U3MeHeHus. Ecnun ccblNoYHbIiA cTaHpapT
OTMEHeH 6e3 3aMeHbl, TO NoN0XeHue, B KOTOpOrM gaHa CCbl/lKa Ha Hero, peKkoMmeHayeTcAa NpuMeHAaTb B YacTu, He 3aTpa-
FI/IBalOLLI,eVI 3Ty CCbIJIKY.

3 O603HavYeHNs 1 cokpalleHns
31 B HacTosAlWweM CTaHOapTe NpuMeHeHbl cneaywuine ycnoBHble 0603HayYeHus:
h — WwnpnHa o60p,a Xenes3HoA40pPOXHOro Koneca, MMm;
y — CKOpPOCTb pacnpoCTpaHeHua ynpyrmx nonepevyHbiX BOJIH B MaTtepuasie Xesie3aHo40pOoX-
! HOro Koneca, M/c:
a — YPOBEHb OCTaTOYHbIX HAMPSHKEHWI, paBHbI/i Pa3HOCTU OKPYXXHbIX U pajuanbHbIX Hanps-
XeHuii, MMa;

— 3afiepXXka BTOpPOro oTpaxxeHHoro nMmnynbca nonepeqH0|7| BOJIHbl OTHOCUTE/IbHO MNMepBoro
OTpaXXeHHOro nMmnysnbca npu nondapmnsaynn BosiHbl B OKPY>KHOM HanpaB/ieHUn B 30HE Uame-

peHuii 6e3 0CTATOUHBIX HAMPSHKEHUI NpU N NOBTOPHbLIX U3MEPEHWsIX, He, / = | .. ;

t° — cpefHee 3HaueHue 3afepXKKU BTOPOro OTPEKEHHOT0 MMMy/bCca NonepeyHolt BOJHbI OT-
HOCUTENbHO MEpPBOr0 OTPAKEHHOTO WMMy/Nbca NPU MNONASPU3ALUM BOSIHbI B OKPYXHOM
HanpaB/IEHNWN B 30HE N3MEePEHNiA 6e3 OCTATOUHbIX HAMPSHKEHWIA, HC;
— 3ajepXxKa BTOPOro OTPaXXeHHOro UMMy/ibca MnornepeyHoli Bo/HbLI OTHOCUTENLHO NEPBOrO
OTPaXXEHHOro MMMy/nbca MNpW NoMspu3auuy BOMHbLI B pajuanbHOM HampasfieHUun B 30He

“3MepeHnii 6e3 0CTATOUHbIX HAMPSXKEHWI NPU N NOBTOPHbLIX U3MEPEHUsIX, He, /= 1...1°;
|° — cpefjHee 3HAYeHVEe 3aJepPXKU BTOPOro OTPAXKEHHOTO MUMMYy/bca MOMEepeyHoli BOJHbI OT-

HOCWUTENbHO MEPBOr0 OTPaKEHHOTrO MMMyMbCa MNPU NOASPUM3auun BOSHBI B pajuasibHOM

HanpaB/iEHNUN B 30He M3MepeHWii 683 OCTATOUHBIX HAMPSKEHWIA, HC;

— 3afepXKa BTOPOro OTPaXEHHOTo MMMNy/ibCa NOMNEPEYHOI BOMIHbI OTHOCUTEILHO NMEpPBOro

OTPAXEHHOTO MMMy bCca NPU NOMSAPU3aLUn BOSIHbI B OKPYXXHOM Hanpas/fieHun B 30He u3me-

peHUit 0CTATOUHbIX HANPSXXeHUI NPU N1 MOBTOPHbLIX U3MEPEHUsX, HC. | = 1.1 ;
/ — cpefHee 3HaueHWe 3aepXKKU BTOPOTrO OTPAKEHHOTO UMMY/bCa MOMEpeyHoli BOJHbI OT-
HOCUTE/NIbHO MEPBOT0 OTPAKEHHOro MMMyAbCa MPU MOMAPU3AUMM BOSHBI B OKPY)XHOM
HanpaB/iEHNU B 30He U3MEepPEHWii 0CTAaTOUYHbIX HANPSHKEHWUHA, HC;
— 3aflep)Ka BTOPOro OTPaXKeHHOro UMMYy/ibca MONepeyHoi BO/IHbI OTHOCUTENILHO MEPBOrO
OTPAKEHHOTO UMMy/bCa NpY MOMISIPU3aUMK BOJIHBI B pajyasibHOM Hanpas/fieHun B 30He

N3MepeHUt 0CTATOUYHbIX HAMPSAXEHW NPU MOBTOPHbIX UBMeEPEHUnAX, He, / = 1..J1 ;
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i — cpojHee 3HauYeHWe 3afePXKKu BTOPOro OTPAKEHHOTO UMMy bCa NonepevHoii BOsHbI OTHO-
CUTENIbHO MEepBOr0 OTPAXEHHOTO UMMNynbca MpU NOMAsSpU3auUMM BOJIHBI B pagvaibHOM
HanpaBs/IEHNN B 30HEe U3MEPEHWI OCTATOUHBIX HAMPSKEHWIA, HC;

N°(]) — akycTnyeckas aHM30TPONMSA a 30He N3MepeHWin 6e3 OCTaTOYHbIX HaNpPsHXeHuid Npu n' no-
BTOPHbIX M3MepeHusx, He. i= 1..1";

o — CcpefHee 3HayeHMe aKyCTMYeCKO aHM30TponuWM a 30He U3MepeHuint 6e3 OoCTaTOuHbIX
HanpsHKeHwWit,

A(i) — akycTMyeckas aHU30TPONWA B 30HE W3MEPEHWI OCTATOYHbIX HamnpshKeHwid npu M no-
BTOPHbIX M3MepeHusx, He. / = 1.1 ;

A — CcpefHee 3HauyeHWe akKyCTUYECKO aHM30TPOMMM B 30HE M3MEPEHMWI OCTATOYHbIX Hanps-
XeHuii;

al — abconTHaa NOrpeLHoCcTb U3MepPeHUss BPEMEHHbIX WHTEPBasIOB MUCMO/b3yeMblX CPefcTB
N3MEPEHWIA, HC;

ft — npefenbHO JONYCTUMas OTHOCUTE/bHas NOrpeLHoOCTb U3MepeHUs BpeMeHHbIX MHTepBa-

10B NCNOJ/Ib3YyEeMbIX CpeacTs VI3MepeHVI|7I;

S* — Ko3(huumeHT Bapvauun 3HaveHnii N1(/");
S{ - «koadpcuymeHT Bapnauumn 3HadeHnii A(i)

3.2 B HacTosLleM cTaHAapTe NPUMEHEHbI CriefyoLLne CoKpaLleHns:

XK — )Kefie3HO40POXKHOE KOoNeco:

OXK — o060f XenesHoLopoXHOro Koneca,;

OH — OCTaTOYHbIE HAaNPSHXKEHUS;

M3M — nbe303nekTpuyeckunii npeobpasosBaTessb;
Ccn — CPefcTBO U3MEPEHWiA;

YU — YNbTPa3BYKOBOW UMMY/bC;

DAl  — 3nekTpoakycTuyeckuii npeobpasoBaTesb.

4 O6Lme NonoXxeHuns

4.1 NamepeHuss OH B OXXK BbINOMIHAKT METOAOM aKyCTOyrnpyrocTu B COOTBETCTBUM C 06LWMUMMK Tpebo-
BaHuamu NOCT P 52731.

4.2 MeToj OCHOBaH Ha cyllecTBylllel B obnactu ynpyrux gecopmanmnii TMHERHON 3aBMCUMOCTM
CKOpOCTel pacnpocTpaHeHuss 06bEMHbIX YNPYrux BOSIH B HamnpasneHuu, NeprneHauKyNsapHOM K MI0CKOCTU
OeNCTBUA HanpshKeHWn, 0T MeXaHNYeCKNX HanpskeHuii, AeCTBYIOWMX B OKPY>XHOM U pagvasibHOM Hanpas-
NeHnax.

4.3 Ons mateprana OXXK HanpshkeHusi, geiicTByOLLME B OCEBOM Harnpas/iieHun (BLO/b OCU Koneca),
Ma/ibl MO CPaBHEHWIO C HAarMpPsHKEHUAMU, LeACTBYOLWVMU B OKPY>XHOM W paguanbHOM HanpasneHusx. o-
3TOMY HanpshkeHHOe COCTOSIHME CUMTAOT SIOKasIbHO MNJIOCKMM, 3aBMCUMOCTBIO CKOPOCTEl pacnpocTpaHeHus
06BbEMHBIX YNPYrX BOSIH OT OCEBbIX HANPshXXeHW npeHebperatoT.

4.4 TexHOMornsa N3roToB/IEHNSA Ke/Te3HOLOPOXKHbIX LenibHoKaTaHblx Konec no FOCT 10791 npegnona-
raet chopmMupoBaHme B UX 0604bAX 3HAUNTENbHbIX CXVMAIOLLMX OKPYXHbIX HaMpsHKeHWA, CyLecTBEHHO npe-
BbILLAOLWNX pagnasbHble HanpsxeHus. BcneacTsue aToro HanpsbkeHHoe coctosiHne OXKK 6e3 3HauuTeb-
HOI MOrpeLlHOCTN B KaXOW TOUKe KOHTPOSA MOXHO CUMTaTb OAHOOCHbLIM, & OCTATOYHbIE HarpsHXXeHus pac-
CcunTbIBaTb MO hopMynam akyCcToynpyroctu Ass OLHOOCHOIO Hanps>KeHHOro COCTOSIHUS B COOTBETCTBUM C
FOCT P 52731.

4.5 ina namepeHns OH 1cnonb3yoT nonepeyHble BOSHbI, NOAPU30BaHHbIE B OKPY)XXHOM U pajuaib-
HOM HanpasfieHUAX.

HanpaBneHve pacnpocTpaHeHus BOSIH — oceBoe (nepneHAnKynsapHo K 60koBoi noBepxHocTu OXKK).

4.6 Cxema npo3ByunBaHusa Martepuasia CoOOTBETCTBYET 3X0-MeToAy Y/bTpa3ByKOBOro KoHTpons. Cro-
c06 BO36YXAEHWUA ynpyrux konebaHwii — KOHTaKTHbI. Bupg n3nyvyaemMoro curHana — «paguoumMnynbe» c
BbICOKOYACTOTHbIM (Y/IbTPa3BYyKOBbIM) 3anofiHeHWeMm, nnaBHOl ornbarowein n adheKTBHON ANNTENBHO-
CTbto (Ha ypoBHe 0.6 MakcumasnbHON aMnanTyAbl) oT 2 40 4 NepuofoB OCHOBHOL 4acTOTbl.

4.7 N3nyyeHne v npuem akyCTMYeCKMX CUrHasioB o6ecrneymsaloT ¢ MOMOLLbIO NPSAMbIX COBMELLEHHbIX
Unn paspgenibHo-coBMeLLeHHbIX DAIT nonepeyHbIX BOJH.

MpumeuaHune — B kadecTBe DA MoryT 6biTb Ucnonb3osaHbl M3MN no FOCT P 55725 nnun anekTpomarHut-
HO-aKycTu4yeckne npeobpasoBaTenu.
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4.8 I3mepsiemMble HaMpsHKeHWs SABNATCA yCpeAHeHHbIMU No 06beMy yNbTpa3ByKOBOro Myyka, onpe-
Aensemoro nonepeyHbiMu pasmepamu DAIM v wrpuHoii OXKK.

4.9 KoathdmumeHTbl TEeH30MEeTPUYeCcKoi (ynpyroakyCcTUYeckoi) CBsi3n, MpMMeHsieMble ANs pacyeTa
OH no n3MepeHHbIM aKyCTUHYECKUM 3afepXKaM, ABMAITCA XapakTepucTukamy marepuana, onpegensemMbl-
MU MOZYNSIMWU €ro NIMHEWHOW U HenuHeWHol ynpyrocTu. 3HayeHus 3TUX KoadhuLMEeHTOB AnA MaTepuana
OXXK fomkHbl 6bITb ONpefeneHsbl ¢ Npeaenom Aonyckaemoi 0THOCUTENbHON norpewwHoctn + 10 %. Jkcne-
pvMeHTasIbHoe onpeeneHne KoahhruMeHToB TEH30METPUYECKON (YNpyroakycTMYecKoii) CBA3M NPOBOAAT B
cooTBeTcTBUN C TpebosaHnaMu TOCT P 55043 n npunoxeHns A HacTosLero ctaHgapra.

4.10 PekomeHAyeMblli HACTOALWMM CTaHAapPTOM MeTOZ MOXET CAYXWTb OCHOBOWN ANA COCTaB/EeHUS
METOANKW BbINOHEHNA n3mepeHuii no TOCT P 8.563.

4.11 Mpwu pa3paboTke METOAVKN BbINOMHEHNS U3MepeHuii Heobxoauma ee BepudMKaumsa Ha OCHOBa-
HUW NpeAcTaBuTeNbHON 6a3bl UCTbITaHHbIX XK.

5 Tpe6oBaHusa 6e3o0nacHOCTU

5.1 K BbINONHEHNIO N3MePEeHUii 4OMYCKaT NepcoHas, npoweglwmnii obyyeHne, nosbileHe Keanudgu-
Kauun B yCTaHOB/IEHHbIE CPOKW, CEPTUULMPOBaHHbIA B cUCTEME A06POBOMBLHON cepTudmKaLmMm Ha CooT-
BETCTBYOLLUIA ypoBeEHb kKBanngukauumn no FOCT 30489 cornacHo [7]. [8].

5.2 Mpu koHTpone OH onepatop AonxeH pykosogcTtBoBatbcA MOCT 12.1.001, NOCT 12.2.003.
FOCT 12.3.002 n npaBunamu 6e30MacHOCTV NpuU 3Kcnayataumm anekTpoyctaHoBok no NOCT P 12.1.019
n rOCT 12.1.038.

5.3 N3mepeHnsa NpoBOAAT B COOTBETCTBUM C TpeboBaHUSAMU 6€30MacHOCTU, yKa3aHHbIMU B UHCTPYK-
LyK1 No aKcnayatauum annapartypbl, BXOAsLLEN B COCTaB Mcnonb3yemMbix CU.

5.4 MNomelleHus 4Na NPOBeAEHUS N3MEPEHWI AO/KHbI COOTBETCTBOBAaTL TpeboBaHusiM HopM [9]. (10).

5.5 Mpu opraHusauuyn pa6oT no KOoHTponw OH Ao/XHbI GbiTb CO6MAEHbI TPEGOBAHUA MOXAPHOI
6e3onacHoctn no MOCT 12.1.004.

6 TpeboBaHUA K cpefcTBaM U3MepeHuii

6.1 B kauectBe CW/ MoryT 6bITb UCMO/Ib30BaHbl YCTAHOBKM, COGPaHHbIE U3 CEPUIiHOI annapartypbl, U
cneunanm3npoBaHHble NpuMbopbl  ANS onpefesieHnss BPEMEHHbIX WHTEPBA/IOB MeXAy MHOrokpaTtHo oTpa-
XeHHbIMM YW. pacnpocTpaHsaowmmnca B matepuane OXK. cepTuduumpoBaHHbie 1 NoBepsieMble B yCTa-
HOBJIEHHOM MOpsiJKe.

6.2 CW pomkHbl obecneumBaTb MpOBeAEHME M3MEpPeHUli 3X0-MeTOAOM C ucnosib3oBaHveM YW c
nnasHoI ormbatoLleil.

6.3 CW pgomkHbl o6ecneunBaTb BO3MOXHOCTb M3nydyeHns u npuema YW c adhpekTnBHOW YacToToi ot
2.5 po 10 Mru,

6.4 B komnnekt CU AO/MKHbI BXOAUTL MpsiMble COBMELLEHHbIe WX pa3fesibHO-COBMeLlleHHble DATT.
obecneunBawoLme M3nyyeHne 1 NpueM MMMy/IbCOB MOMEPeYHbIX YMPYrMx BOJIH, PacrnpoCTPaHSLWMXCSa Mo
HopManun K nosepxHocTn OXK.

MpumeyaHne — B KayecTse npamMbIX coBMeLLeHHbIX MM nonepeyHbiX BOH MOTYT UCMNO/L30BaTLCA Mpe-
o6pasoBartenn pupmMbl «Panametrics» (CLUA).

6.5 flokymeHTaums CU gormkHa cofepXaTb MeTOAMKY BbINOHEHNS U3MEPEHUN, a Takke AOKYMEHTHI,
ycTaHaBnusakwoLme:

- Ha3HauyeHue 1 obnactb NnpumeHeHus CU;

- COCTaB M OCHOBHbIE XapaKTepPUCTMKM CPeACTB annapaTtHoro 1 NporpaMmMHoro obecneyeHuns, BKIYas
NOrpeLHoCT! n3MepeHns napameTpos YU;

- MeToabl 1 CpeAcTBa AOCTWKEHUS coBMecTMMocTu CU. B TOM Uncno MHGOOPMALMOHHON, 3/1eKTpuye-
CKOIA. 3HepreTMyYeckKoli, MporpamMMHOiA, KOHCTPYKTOPCKOIA, 3KCNayaTauyoHHOM’.

6.6 OnucaHne yHKUMOHANbHbIX BO3MOXHOCTEe CU B 3KCM/yaTauMoHHbIX, KOHCTPYKTOPCKUX W Npo-
rpamMMHbIX 4OKYMEHTaxX AO/MKHO OTpaxXaTb XapaKTepPUCTUKM annapaTHOro 1 NporpaMmMHoOro obecneyvyeHust.

6.7 3kcnnyaTauMoHHble XxapakTepucTukn CW oo/mkHbI COOTBETCTBOBATL TPEOOBAHUSAM TEXHUYECKMX
YCNOBWIA N HACTOSILWLEro cTaHaapTa.

6.8 Tpeb6oBaHNA K NTpOrpaMmMHOMY o6ecrneyeHnto cpencTB MaMepeHuni

6.8.1 lMporpammHoe o6ecneveHne CU go/mKHO obecneyrBaTb BO3MOXHOCTb Bblibopa N060ro otpa-
XEHHOro YW 1 nonck HeobXoAMMbIX OTCHETHbIX TOUEK MPOUAS UMMYIbCOB.

6.8.2 MepBuyHasa akycTmyeckas MHopmaumsa A8 KaXAol TOYKN U3MEPEeHNli [Oo/MKHA MOCTOSHHO Xpa-
HUTbCSI HA BHELUHUX HOCUTENSIX, 3allMLLEHHbIX OT HECAHKLMOHMPOBAHHOIO AOCTyna.

6.9 BcnomoraTesibHble yCTpPO/CTBA M MaTepuasbl NPy UCNONb30BAHUN NbE303NEKTPUUYECKMX
npeobpa3oBaTtenei

6.9.1 LWnndoBanbHbI MHCTPYMEHT A1 NOArOTOBKM NoBepxHocTn no FOCT 12.2.013.3.
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6.9.2 Obe3xunpuBatowas xunakoctb (cnupT no FOCT 17299 unu ayeTtoH no FOCT 2768 ansA noAroTos-
K/ MOBEPXHOCTMU.
6.9.3 KoHTaKTHasa XnaKocTb Npu ncrnonb3osaHuu M3rl.

7 TpeboBaHUs K 06beKTaM KOHTPO/IA

7.1 Mepepn yctaHoBkoli DAl noBepxHocTb OXKK ouunlialoT OT rpssun, OKaMHbI, PXaBUvHbl U 06€3Xn-
pvBatoT.

7.2 Knacc LwepoxoBaToCTV NMOBEPXHOCTU B TOUKE U3MEPEeHWi Npu ncnonb3osaHunn M3I - He Hwke Ra
2.5 (FOCT 2789).

MpumedyaHnwune — [lpuucnons3osaHnn M3 mMeTog He obecneunsBaeT TpebyeMyto TOYHOCTL onpejerne-
HUA OH. ecnm WwepoxosatocTb noeepxHocT OXKK Ra npesbiwaeT 2.5 Mkv o FOCT 2789.

7.3 Mpw ncnonb3oBaHmm M3l BA3KOCTb KOHTAKTHOW XMAKOCTU MpK TemnepaType M3MepeHust gO/KHa
COOTBETCTBOBATb BA3KOCTU 3MOKCMAHOM cMosbl Npu TeMmnepatype 25 °C ot 12 go 25 Mac (TOCT 10587).

8 lNMopsAaoK NOAroTOBKN K MPOBEAEHUIO I/|3MepeHVII7|

8.1 N3yuvatoT ceptucpmkatbl Ha matepuan XK.

8.2 Ha 0CHOBaHMUN TEXHWUYECKOW JOKYMEHTaUMN onpesensitoT 3HayeHne W B Toukax naMepeHuid.
8.3 Ha ocHOoBaHMM CnpaBoYHbIX AaHHbIX UK 3KCNEPUMEHTaIbHO ONpeaensaioT BennuuHy F .

8.4 Bbi6upatoT JATM. achhekTMBHAA YacToTa MMNynbca KOToporo coctaenset 2.5 My,

8.5 OnpeaensitoT pacnosioXeHne TOYEK U3MEPEHWUIA.

8.6 MNprBOAAT COCTOSIHNE MOBEPXHOCTU B BblOPaHHbLIX TOUKaX B COOTBETCTBME YC/I0BUSAM NPOBEAEHUS
nsmepeHwuii (cm. 7.1, 7.2).

8.7 HaHoCAT npu Heob6XxO0AVMOCTV C/OW KOHTAKTHOW >XMAKOCTM Ha MOArOTOB/IEHHYIO MOBEPXHOCTb
OXK.

8.8 YctaHaBnusalT DAl Ha noBepxHocTb OXK, nogknoyatoT nx K CA.

8.9 BksovawT CU. npoBepsitoT ero paboTocnoco6HOCTb, BbIBOAA HA 3KpaH BUAEOKOHTPOIbHOIO
YCTPOIAiCTBa BPEMEHHYIO Pa3BepTKy NPUHUMAEMbIX CUTHAJIOB.

8.10 Ha akpaHe BWEOKOHTPO/ILHOrO YCTPOCTBa 6€3 3HauMTe bHbIX BUAUMBIX UCKAXKEHWA JO/KHbI
HabnaaTbCcs NepBblii U BTOPOR AOHHbIE Y.

8.11 MMpoBepsAlT OTCYTCTBME Ha BPEMEHHON pa3BepTKe [OMNOSIHUTENbHbIX WMMY/bCOB, Bbl3BAHHbIX
M60 Hanmumem B 061acTU M3MEpPEeHUss [OMNOSHUTENIbHbIX OTpadKatlolMx MOBEpPXHOCTeN (AoNyCTMMbIX MO
ycnosusiM akcnayataumn OXXK gedekToB — CnoeB, BKIKYEHUIA W T.M.. 06HaPY>XEHHbIX MeToAaMu ynbTpa-
3BYKOBOW fecbekTockonuun), Nn6o HenpaBwbHOW ycTaHOBKOW 3Al OTHOCUTENIbHO rpaHuL, NMOBEPXHOCTU
OXK.

8.12 PaccunTbiBalOT (DaKTUYECKY0 OTHOCUTESIbHYIO MOrpeLLHOCTb onpefeneHus 3agepxek YW none-
PeyHbIX YNpyrux BosH no copmyne

ya
St*=_-—-.10'3 @)
Y "1

8.13 B cnyyae ecnu He BbINosiHsieTcsl HepaBeHcTBo Stf <St, npuHMMaloT pelleHve o NpoBeAeHUm

N3MEepeHUii C MOHMKEHHO! NO CpaBHEHUO C St MOrpelHoCTbI0 UAK 3aMeHe ucnonb3dyemoro CU Ha 6onee
TOYHOe, obecneyrBaloLLMe BbINOMHEHNE COOTHOWEHNS St* <St.

MpumeuvaHune — MNpremnemoe 418 NpakTUkv 3HaveHe St coctasnseT BemymHy 10 .

9 MNopaaoK NpoBeAeHNs M3MepeHUiA 1 06paboTKN pe3ybTaToB

9.1 Vi3MepeHne HavabHbIX aKyCTUYECKUX NapameTpoB, COOTBETCTBYKLWMX OTcyTcTBMO OH B Mare-
prane OXXK. NpoBOAAT B TOUKe, HAXoAsALWenca Ha OAHOM pajuyce € TOUKON KoHTpons OH n oTcToswel ot
NOBEPXHOCTW KaTaHUsi Ha paccTosiHum 40 MM NpU M3MEPEHUN CO CTOPOHbI, NPOTUBOMNO/IOXHOW rpe6Ho OXK.

9.2 HaHocAT (Mpy HE06XO0AUMOCTH) KOHTaKTHYIO XWUAKOCTb.

9.3 YcTaHasnvsaloT DAl HanpasieHVeM NoNsApu3aLmm B OKPY>KHOM Hanpas/ieHUn.

9.4 B COOTBETCTBUM C PYKOBOACTBOM MO 3kcnnyatauum CU npoBoAsT nsamepeHus 3agepxku [“(/),
ona [ =1

MpumeyaHne — Kaknpaswuio HaMMEHBbLLYIO MOTPELLHOCTL ONpefeneHns 3aepKeK obecneumBaeT MeTos
nepexoia curHana vepes Hynb [11].

9.5 MosopaunsaoT SAIT Ha 90°.
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9.6 MpoBoAAT nsmepexus 3agepxkn /“ (1), ana [ = 1.
9.7 OeiictBua no 9.4 — 9.6 noBTOpsAOT A° pas. rae N" £ 5.
9.8 BbluncnsT MaccuB 3HauveHuit J1°(/) no coopmyne

(2)

9.9 MaccuB 3HadeHuin A" (i) NnpoBepsaioT Ha Haume BbIBPOcoB B cooTBeTCTBUM ¢ FOCT P UCO 5725-2.
9.10 OnpegensioT cpefHee 3HaYeHne aKyCTMYeCcKoi aHn3oTponun no dopmyne

|
S-j.I-LW (3)

9.11 PaccunTbiBalOT KO3hULMEHT BapuaLumn pe3ynbTatoB n3MepeHuii no dopmyne
6\ 4)
1 "= + Ne {A°(i)- A°r -

9.12 CpaBHUBatOT 3HayeHne S° ¢ JOMYCTUMbIM 3HaUYeHWeM OTHOCUTEeNbHON norpewHocTn SA”, Ko-

Topasi paBHa SA unu 3Ad, roe

SA = 2a, (5)
SA+=iaf. ®)
Ecnn BbINONHAETCS COOTHOLLEHNE
7>

TO B KQYeCTBE pacyeTHOro 3HaYeHUst akyCTMYeCKoi aHM30Tponuu B 30He 6e3 OH BbIGMPAlOT NOyYeH-
Hoe 3HauyeHne AOQO, B NPOTMBHOM Crly4yae 4Mcno usmepeHuin n0 ysenuumsaroT u geiicteusa no 9.3 — 9.12
NOBTOPSAIOT 0 TEX MOP. NOKa Be/MUMHa Ko3hmumneHTa Bapnauum He JOCTUTHET 3HaueHuss 6ASIN.

MpumMeuaHune — [py HEBO3MOXHOCTM 06ECNEUNTL BEMNUMHY KO3IMLIEHTa Bapuaumm S He 6onee
NPUHAMAIOT peLleHie 06 13MepeH OH C MOHKEHHOI TOUYHOCTBIO UM O HEBO3MOXHOCTN N3MEPEHUIA.

9.13 N3mepeHust n 06paboTky Mo 9.2 — 9.13 npoBoAAT A4Na Touku KoHTpons OH. OnpegensioT cpea-

Hee 3HauyeHne aKycTuyeckoi aHnsotTponum A gna matepvana OXXK B Touke koHTpons OH.
9.14 OH Ans TOYKN KOHTPO/IA paccyuTbiBatoT No hopmyne

t=d(A-A°\ (C)]

roe TeH3omeTpuyeckuii (ynpyroakyctuyeckuin) koachgpuumeHt D onpepensietcs B COOTBETCTBMM C
FOCT P 55043— 2012 (npunoxeHue A).
MpumeyaHne — B coorBeTCTBUM C AaHHbIMK (12) 4511 MaTepuasia oTedecTBeHHbIX KK MOXHO cuutarh Ko-

athdomumeHT D npmbnnanTensHo pasHbiM — 1,23-10" Mla

10 MMpaBuna ohopmMIEHNS pe3ynbTaToB N3MEPEHWI

10.1 Pe3ynbTatbl U3MepeHuii (OUKCMPYIOT B NPOTOKOsIEe, (hopMa KOTOPOro npvBegeHa B npuaokeHnn b.
10.2 Ecnn usmepeHns OH B matepuane OXXK ABASKOTCA YacTblo Hay4YHO-UCCNenoBaTeIbCKMxX pabor,
TO pe3ynbTaTbl U3MEpPEHWI 0hOpMIAIOT B COOTBETCTBUM € TpeboBaHuAMu TOCT 7.32.
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Mpunoxexne A
(o6s13aTenbHoE)

OnpegeneHne TeH30MeTpUUecKux (YnpyroakycTuieckux) KoauumneHTos

A.1 TeHn3omeTpuueckuii (ynpyroakyctuyeckuii) koadcpuumeHt D B chopmyne pacueta OH (8) onpegensioT npu
npoBeJeHNn NCMbiTaHWii Ha pacTsXeHne naockux o6pasuos no FOCT 1497.

A.2 Knacc wepoxoBaTtoCcTu MOBEPXHOCTN 06pa3L0B B TOUKe U3MepeHuii — He Hxe Ra 2.5 no FOCT 2789.

A.3 [ina HarpyxeHus obpasua MCNoNb3ylT MallvHbl AN MEeXaHU4YecKux ucnbiTanuii matepuanos no FOCT
28840.

A.4 BbI6op uUcnbITaTe/lbHOro 060pyA0BaHNA OCYLLECTBAAIOT Takum 06pa3om, 4To6bl B o6pasle co3paTb Hanps-

»XeHue He MeHee 0.8 (TOL-

A.5 WcnbiTatenbHble MalwuHbl [OMKHbI o6ecneynBaTb Tpebyemyt Harpysky € AOMNyCTUMbIM OTK/IOHEHWEM
HanpsbkeHuii He 6onee 1 MIMa B TeueHUe NPOMEXYTKA BPEMEHU, HEOGXOAUMOrO A5t NPOBEAEHUsI aKyCTUYECKUX U3Me-
penuit (0T 30 CekyHf [0 HECKOMIbKMX MUHYT B 3aBUCMMOCTU OT KBasMdvKaLuum onepaTopa v ucnosibyemsix CU).

A.6 CoCTaBNslOT NPOrpaMMmy CTYMeH4aToro Harpy)XeHusi o6pasua OT HayaslbHOW Harpysku, COOTBETCTBYHLLEN

3HAYEHWI0 OLHOOCHOTO HanpsbkeHus He Gonee 0.1 7T ,, A0 Harpy3ku, cooTBeTCTBylouleii 0,8<rO2- PekomeHayeTcs

npeAycMoTpeTb He MeHee MATU CTyneHel HarpyxeHus Ans nocnegyloueii perpeccuoHHoli 06paboTkn pe3ynbTaToBs uc-
NbITaHWIA.

A.7 O6pa3sel, c 3aKpenjeHHbIMU Ha HeM AT nomeLlalT B MallnHy A8 MexaHU4ecKux ucnbiTaHuii, gobusatTcs
NpaBW/IbHOW €ro LeHTPOBKM U NPUKNafbiBaldT K HEMY He6OMbLUY Harpysky Ans obecneyvyeHus HafexHol dukcauum
obpasua B 3axsaTax.

A.8 Ha Kax[oii CTyneHun Harpy>eHusi NpoBOAAT U3MEPEHNS 3a4epXeK YW ABYyX TUNOB:

— 3a4epXKu YW ans nonepeyHbix BOMH, NONAPU30BAHHbIX BAO/b OCU HATPYXEHUS;

f, — 3agepXku YW gna nonepeyHbiX BOSIH, NONAPU30BAHHbLIX NEPNEHANKYIAPHO OCK HArpy>XXeHus.

Mi3MepeHusi NpoBOAAT Kak Mpu yBe/IMYEHUN, TaK U NPU yMEeHbLUEeHUN Harpy3ku. 3atem obpasel, BblHUMAKOT U3
MaLmnHbl. Kaxgoe HarpyxeHue («BBepx-BHU3») NPoBOAAT Tpu pasa. MNepef HOBbIM Harpyxxennem DAl CHUMAIOT U BHOBb
yCTaHaBNMBalwT Ha obpasel,.

NN LI A 1 VA A
A.9 MpoBOAAT perpeccnmoHHyto 06paboTky 3aBucumocTein ) —— (rr), — ~-(<T).
1 2
roe ar =1, =1, 40l =1, — 3ajepxkn YU B maTepunane ob6pasuos 6e3 Harpysku.

A. 10 AkycToynpyrne koapuumeHTbl a X, a . onpeAensoT cnegylowmm o6pa3om:

il

i\
a paBeH TaHreHCy yrna Hak/ioHa K ocu <T MUHUW perpeccun — "’—8I’7);

\

an |/

ar paBeH TaHreHcy yrna HaknoHa kocu (7 nuuum perpeccun — 1— (<T):
2

A. 11 TeH30MeTpuyeckuii (ynpyroakyctuieckuii) koapuumeHt D paccunTbiBatoT no hopmyne

D = (A1)
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Mpunoxexne b
(pekomeHpyemoe)

®opmMa NpoToKoa u3MepeHuit

MPOTOKO/

«YTBEPXXOAHO»
PykoBogutens

TuMuMMIm

Irnu+bin MoArMCs;

«

»

biK/KUMK. amkrmm!

20T

onpegeneHna octatovHbIX Hal'lpﬂ)KeHVIf/'I B o6o,qe XesieaHO40POXHOro KoJsieca

(TexHnYeckunin 06bEKT, KOHTPOMPYEMbI YHACTOK TEXHUYECKOTO 06beKTa)

1 aTa namepeHus

2 OpraHusauus, npoBoasALLas u3MepeHus

3 Bnagenel BaroHHoM Tenexku

4 [laHHble 06 o6bekTe:
Ha3HauyeHne

3aBOA4-N3roToBUTE b, TEXHOIOTUA U3TOTOBNEHUA
COCTOAHNE NOBEPXHOCTU 06beKTa

[ONONHUTENbHbIE CBEAEHNA 06 06bekTe

5 3cku3 o6bekTa C yka3zaHMeM MeCTOMOMOXKEHUS TOUEeK U3MEPEHUI N X
Hymepauumn (NpMBOANTCS B MPUIOXEHUN K NPOTOKO/Y)

6 PesynbTaTbl u3MepeHuit

T a6nwnuya B.1Pe3synbtarsl uUsmepeHuii

3HaveHus 3agep>xek MnynbLCcos 3HauveHus 3agepXKeKk UMnysbCcoB B

B 30HE 6€3 0CTaTOUHbIX 30HE U3MEPEHNsI OCTATOUHbIX
Homep Toukn 4 p 3
n3MepeHuii HanpsbkeHun, He HanpshXeHui, He

It c /, tr

M3mepeHust BbINOMHWA onepaTop

(NnyHasa nognuck)

PykoBoguTenb naéoparopuu
HepaspyLIaloLEero KOHTPosIs

(nnyHasa noanuck)

3HaueHne 0cTaTouHOro
Hanpsbkenus. MMa

(vHuumansl, amununs)

(MHUUMansl, amunns)
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KntoueBble c/ioBa: 060/bs XeNe3HOA0POXHbIX KOMec, OCTaTOUHble HanpshKeHus, akyCTUUYecKuii MeTos, aky-
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