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YY4YaCTHUKM CITUYEHUN:

. BHUADTPU, JanbHeBOoCTOUYHbIN chunuan (Poccus)

. benl'MM (Benapychb)

I'M «YkpmeTtpTectctaHgapT» (YKpanHa)

. I'M «AHenpcTaHpapTMeTponorusa» (YKkpanHa)

NIM (Kutamn)

NMunoTtHaa nabopartopusa — lanbHeBoCcTOUYHbLIN bunuan BHUMADTPU
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The participants of the comparison :
VNIIFTRI, Far Eastern Branch (Russia)
BelGIM (Belarus)
SE "Ukrmetrteststandart" (Ukraine)
SE "Dniprostandartmetrology" (Ukraine)
NIM (China)

Pilot laboratory — Far Eastern Branch of VNIIFTRI



STaNoOHbI:

1) TlocypapCcTBEHHbIN NEPBUYHbLIN 3TarlOH e AUHUL, CKOPOCTEMU

pacnpocTpaHeHna U KoadppmumeHTa 3aTyxaHmsa ynbTpPa3BYKOBbIX

BOJIH B TBepAabix cpeaax N31189-2014 (BHUADPTPU, Poccun)

* OECKOHTaKTHbIE ONMTUYECKNE METOAbLI BO3OYXXOEHUA U perncTpaunm
NPOAOSIbHbLIX YIIbTPa3BYKOBbLIX BOJIH;

* UMMYJIbCHbIN MEeTO4, NU3MEPEHUN.

2) 9TanoHHas yCcTaHOBKa ANl KOMMNJIEKCHbIX U3MEePeHUNn
aKycTU4YecKux napameTtpoB TBepabix cpea U3Y-1 (BHUADTPU,
Poccusn)

= OECKOHTaKTHbIE EMKOCTHbIE METObI BO3OYXXOEHUS N perncrpauunm
NPOAOSIbHbLIX YITbTPa3BYKOBbLIX BOJSIH

* UMMNYJbCHbIU U PE30HAHCHbLIN METOAbl NU3MEPEHUMN.

3) OTanoHHasa ycTaHOBKa AJ1 U3MEepPEeHUS CKOPOCTU NPOAOSNbHbIX
ynbTpa3sByKoBbixX BonH YUCY-3 (Bbenl'M, Benapychb)

* AMMEPCUOHHbIN MbE303ANEKTPUYECKUN METOL BO3OYKAEHNSA U
perncTpaumm NnpoaosibHbIX YIbTPa3BYKOBbLIX BOJIH;

* UMMYJIbCHbIN MEeTOo4 N3MEPEHUN.



STaNoOHbI:

4) 3TanoHHas ycTaHOBKA AN U3MEePeHUA CKOPOCTU NPOAOSIbHbIX
ynbTpa3ByKoBbIX BoNTH YUCY-01 («YKpmeTpTecTcTaHaapT», YKpauHa)
* IMMEPCUOHHbIN MbE30ANEKTPNYECKUIN METOL BO3DYKAEHNS U
perncTpauum npoaosibHbIX YNbTPa3BYKOBbLIX BOJIH;

* UMMYJIbCHbIN MEeTOo4 N3MEPEHUN.

5) OTanoHHasa ycTaHOBKa AJ1 U3MepPEeHUs CKOPOCTU NPOAOSIbHbIX
yrnbTpa3ByKoBbiX BoNH YUCY-01 («HenpcTaHOapTMETPOSIOrnay,
YKpauHa)

* AMMEPCUOHHbIN MbE303ANEKTPUYECKUN METOL BO30YXAEHNSA U
perncTpaumm npoaosibHbIX YIbTPa3BYKOBbLIX BOJIH;

* UMMYNbCHbLIN MeTOo4 U3MEPEHUN.

6) National measurement standard for the calibration of fundamental
ultrasonic properties of materials (NIM, Division of Mechanics and
Acoustics of NIM, China)

* AMMEPCUOHHbIN MbE303ANEKTPUYECKUN METOL BO30YXOAEHNSA U
perncTpaumm npoaorsibHbIX YIbTPa3BYKOBbIX BOJIH;

* UMMYJIbCHLIN MEeTOo4, N3MEPEHUN.



Standards

1. State Primary Standard of the units of the propagation velocities and
damping coefficient of longitudinal ultrasonic waves in solids,

GET 189-2014 (Far Eastern Branch of VNIIFTRI, Russia):

- non-contact optical (laser) methods of excitation and registration of
ultrasound,;

- pulse method of measuring the propagation velocities of longitudinal
ultrasonic waves.

2. Reference installation for coupled measurements of acoustic
parameters of solids, 1ZU-1 No. 01 (Far Eastern Branch of VNIIFTRI,
Russia):

- hon-contact capacitive methods of excitation and registration of ultrasound,;
- pulse and resonance methods of measuring the propagation velocities of
longitudinal ultrasonic waves.

3. Reference installation for measuring velocity of longitudinal
ultrasonic waves, UISU-3 No. 01 (BelGIM, Belarus):

- Immersion piezoelectric method of excitation and registration of ultrasound,
- pulse method of measuring the propagation velocities of longitudinal
ultrasonic waves.



Standards

4. Reference installation for measuring velocity of longitudinal
ultrasonic waves UISU-01 No. 3 (* Ukrmetrteststandart”, Ukraine):

- Immersion piezoelectric method of excitation and registration of ultrasound,;
- pulse method of measuring the propagation velocities of longitudinal
ultrasonic waves.

5. Reference installation for measuring velocity of longitudinal
ultrasonic waves, UISU-01 No. 2 ("Dniprostandartmetrology”, Ukraine):
- Immersion piezoelectric method of excitation and registration of ultrasound,
- pulse method of measuring the propagation velocities of longitudinal
ultrasonic waves.

6. National measurement standard for the calibration of fundamental
ultrasonic properties of materials, [2011]237 (NIM, Division of
Mechanics and Acoustics of NIM, China)

- Immersion piezoelectric method of excitation and registration of ultrasound,;
- pulse method of measuring the propagation velocities of longitudinal
ultrasonic waves.



Pabotbl no teme KOOMET 706/RU/16
2016

* OdopmneHa u 3apernctpupoBaHa lNpeagnaraemasa tema KOOMET.

 [1poBeaeHbl NpeaBapuTernbHbIE N3MEPEHUS C y4acTnem yctaHoBok YUCY-3
(benl UM, benapychb), rocyaapCTBEHHOro nepsmnyHoro atanoHa 3T 189-2014
N 3TanoHHOM YyCTaHOBKN N3Y aOnst KOMMNEKCHOIo N3MepEHNsT akyCTUYECKUX
napamMeTpoB TBEPAbIX CPen C Lenbio OTPaboTKu METOAMKN CITMYEHUN N UX
opraHmsauun.

» OnpegeneH coctaB y4acTHUKOB cnuieHnn: [lanbHeBOCTOUHbIN donnuan Pyl
«BHUNDTPWU», benl UM (benapychk) u I'T1 « AHenpcTaH4apTMETPONOrns»
(YkpaunHa).

2017

* OdbopmneH 1 pasocnaH Ha obcyxaeHne doopmynap CornacoBaHHOW TEMbI B
pabouue rpynnbl benl UM (benapycb) n I'T1 «AHenpcTaHOapTMETPONOrns»
(YkpaunHa).

* PazpaboTaHo TexHn4yeckoe 3agaHme Ha HOBbIWM KOMIMMEKT MEP N3 CTEKON
pasnNuU4HbLIX MapokK a1 obecnevyeHnss N3MepeHnst CKOPOCTU NMPOLOSTbHbIX
YNbTPa3BYKOBbLIX BOSH B TBEpPAbIX cpeaax B ananasoHe (4000 - 6500) m/c.

e PaboTbl M0 U3roTOBMEHNIO HOBOIO KOMIMJIEKTA MEP B paMKax rnpoueayp
doenepanbHoro 3akoHa PO Ne 44-d3 «O KoHTpaKTHOM cucteme B cpepe
3aKymnokK...» 3aKOHYMUNNUCb Be3pe3ynbTaTHO.




Pab6otbl no teme KOOMET 706/RU/16
2017

* [lpoBeaeHbl paboTbl MO NMOArOTOBKE MMEILMXCA 3TanoHHbIX MEP CKOPOCTU U3

ONTNYECKOIo CTEeKJ1a, KBapueBOro CteKksria N KOHCTPYKUMUOHHbIX MaTepunasioB.

 [IpuHATO nNpeanoxeHue ot yyacTtHnkoB 12-ro 3acegaHus TK 1.2 KOOMET
(BunbHioc, Jlntea, ceHTabpb 2017) 0 paclwumpeHnn coctaBa y4aCTHUKOB
Cnnyenun 706/RU/16 3a cuet npeactasutenen NIM (China) n I'T1
«YKpmeTpTecTcTtaHgapT» (YKkpaunHa).

» [lopabotaH popmynsip CornacoBaHHOW TEMbI C YY4ETOM HOBOIO COCTaBa
ydaCcTHUKOB CrindeHun.

2018
e CornacoBaH 1 pasocnaH y4acTHUKaM CIIMYEHUN OKOHYaTENbHbIN BapuaHT
TexHM4YeCcKoro npoTokKosia CrnvyeHun.

» 3apeructpupoBaH B Cekpetapnare KOOMET dopmynsapa CornacoBaHHOM
TEMbl U pa3ocnaH y4yacTHUKaM CIIMYEHUN.

* [logrotoBneH KOMMMNEKT MepP CKOPOCTU (TPaHCNOPTUPYEMbIE STamNOHbI
CPaBHEHMS) U3 pPa3NUYHbIX MAapoOK CTEKON N KOHCTPYKLUNOHHbLIX Matepuaros.

e CornacHo rpauky crnmyeHumn nposedeHsl N3amepeHmna B [JarnbHEBOCTOYHOM
dovnnane Pryrt «kBHUAOGTPU» Ha rocynapCcTBEHHOM NEPBUYHOM 3TASIOHE

[OT 189-2014 n yctaHoske N3Y-1. Ha nepuoa ¢ 15.11.2018 no 15.01.2019
3annaHupoBaH nsmeputernbHbin unkn B benl UM, p.benapycb




dopmynap cornacosaHHon Tembl KOOMET

COI'JTACOBAHHAA TEMA KOOMET

1 MopsinkoBBI HOMEP: 2 TemaTu4yeckasi 00J1aCTh:
706/RU/16 AKYCTUKA, VJIIbTPA3ZBYK U BUBPALIUA

3 HanpaBJ/ieHue COTpYIHUYECTBA:
IInnoTHbIE CIUYEHUS

4 PaGouas rpynna:

Pecnyosmnka benapycs, PYII «besiopycckuii rocynapcrBeHHbIi HHCTUTYT MeTpoJiorun» (beal UM):

1. JobpoB Anekcanap AJEKCaHIPOBUY, BEAYIIUA HHXKEHEP MPOU3BOACTBEHHO-UCCIEAOBATEIHLCKOTO OTHENa
U3MEpPEHU BUOPOAKYCTUUECKUX BEJTUYMH U MapaMeTPOB HEPA3PYIIAIOIIETO KOHTPOJIS.

Kwuraii, HanmonanabHblii uHCTUTYT MeTposioruu (HUM)

1. Dr. Longbiao He — oTen MexaHHKH U aKyCTHKH

2. Dr. Guangzhen Xing — oten MEXaHMKH U aKyCTHUKH

Ykpauna, I'ocynapcreennoe npeanpustue «BceykpauHCKHil rocylapCTBeHHbIM HEHTP CTAHAAPTHU3ALUMU,
ceprugukanuu u 3aUThHI npaB norpedoureaein» (I'l «YkpmerprecTrcranaapT»):

1. WBamenko Anapei [laBnoBuY, HayadbHUK HAyYHO-TIPOM3BOJCTBEHHOTO OT/ACIA HU3MEPEHUM IapaMeTpOB
JBUKEHUS U BUOPOAKYyCTUYECKUX U3MEPEHUN

Ykpauna, locynapcrBeHHOe mpeanpustue «/lHEeMpomeTpoBCKHIl PEerHOHAJbHBIN TOCYIapPCTBEHHbIN
HAYYHO-TeXHUYECKUI LHEHTP CTAHAAPTHU3ALUH, METPOJIOTUU U ceprupuKanumu» Irm
«/lHempcTaHIapPTMETPOJIOTHA»):

1. CazonoB IlaBen AnexkcanapoBHUY, HAYabHUK HAYYHO-TEXHUYECKOTO OT/ENa TOBEPKU M KaMOPOBKU CPE/ICTB
U3MEPUTEITBHON TEXHUKHU HEPAZPYIIAFOIIETO KOHTPOJIS.

Poccuiickas ®@enepanus, JanasaeBoctounslii puiamnan OI'YII «BHUUOTPU» (HMMU - nuinor):

1. JIyroroit Bnagumup AnekcaHapoBUY, HAaYAJIbHUK J1JA00OPATOPHUU ONITUKO-aKyCTUUECKUX U3MEPEHUH.

2. baszpuieB Ilerp BraagumMupoBud, Beaylmuid HAy4YHBIH COTPYIHHK JIa0OpaTOpUU OINTHUKO-aKyCTHYECKHUX
W3MEPEHUM, YYEHBIM XPAHUTENb [OCYIapCTBEHHOIO IEPBUYHOTO ATAJIOHA CKOPOCTEW pACHpPOCTPAHEHUS U
k03¢ dulreHTa 3aTyXaHus YIbTPa3BYKOBBIX BOJH B TBepAbIX cpenax [T 189-2014.




dopmynap cornacosaHHon Tembl KOOMET

5 HamMeHOBaHHE TEeMbI .
CnuyeHue pe3yiabTaToB U3MEPEHHI CKOPOCTH PacIpOCTpaHEHUs MPOOJIBHBIX YIIBTPA3BYKOBBIX BOJH B
TBEPJBIX Cpenax

6 Onucanme:

Ilenvio memot SBISCTCS TMPOBEICHUE CIMYCHUN PE3yJbTaTOB M3MEPEHHS CKOPOCTH PACIpPOCTPAHCHHS
IPOJIOJILHBIX YIBTPa3BYKOBBIX BOJIH B MEEPObIX CPeOax.

DTalOHBI CPABHEHUS - MEPHI U3 CTEKOJ PA3IUIHBIX MAPOK U KOHCTPYKIIMOHHBIX MaTePHAIIOB.

Jlnarna3oH BOCIPOU3BEACHUS CKOPOCTH, M/C ..euvrvtieaiianeenennnsn 5000 - 6500
Jlnana3oH 4acTtoT Y3 npoaoJbHbIX BOJIH, MIT.........cooviinas, 1-10
JIMATa30H TOIIHIH MED, M. s eun v e eeneenennennensennnenneeneeneensenns 1*102 - 4*102

Cmmuenns nuinotabie. HMU - munot: JlansaeBocTounbiii dhunuan OI'YIT «k BHUNDOTPUy, PO.

7/ lonmoTHUTEe/IbHbIE 3aMeYAHUA
Tema umeeT 3HaYeHUE JJIs1 U3MEPEHUIN B 00JACTH YJABTPA3BYKOBOUM TOJIIMHOMETPHUH, J1€(HEKTOCKOINH,
CTPYKTYPOCKOIIMH U MPHU ONPEICTCHUN (PUZUKO-MEXaHUUYECKUX XapaKTePUCTUK TBEPABIX CPE/I.

8 ®amuans koopauHaropa: JIyrooit Bragumup AnekcanapoBud

Aapec: Poccus, 680000, Xabaposck, yin. Kapma-Mapkca, 65, laarsHeBocTounbiii ¢punnan OIYII
«BHUNDTPN»

Tenedon: +7 (4212) 30-17-62, +7 (4212) 32-92-68, m.T. +7 914 541 96 60. dakc: +7 (4212) 30-15-66
E-mail: Lugovoy@dst.khv.ru

9 JlaTra coriiacoBaHUsI TeEMbI 10 Jara nayaaa: |11 Oxugaemasi 1aTa OKOHYAHUSA:
25.09. 2018 Il xBapTan 2017 IV xBaptan 2019 rona
Tema Ne706/RU/16 roja

12 Ilopnmuch KOOPAUHATOPA: 13 Jdara




Form of the agreed project COOMET

AGREED PROJECT COOMET

1 Ref No.: 2 Subject field:
706/RU/16 Acoustics, Ultrasound and Vibration

3 Field of cooperation:
Pilot Comparison

4 Working Group:

Republic of Belarus, RUE ""Belarusian State Institute of Metrology" (BelGIM):

1. Alexander Dobrov, leading engineer of the production and research department of measurements of
vibroacoustic values and parameters of non-destructive testing.

China, National Institute of metrology (NI1M)

1. Dr. Longbiao He — Division of Mechanics and Acoustics

2. Dr. Guangzhen Xing — Division of Mechanics and Acoustics

Ukraine, SE "All-Ukrainian State Center for Standardization, Metrology, Certification and Consumer
Rights Protection™ (Ukrmetrteststandart):

1. Andrey lvashchenko, head of the research and production department of movement parameters and
vibroacoustic measurements.

Ukraine, SE "Dnipropetrovsk Regional State Scientific and Technical Center of Standardization,
Metrology and Certification™ (Dniprostandartmetrology):

1. Pavel Sazonov, head of the scientific and technical department for verification and calibration of measuring
instruments of non-destructive testing.

Russia, FSUE "All-Russian Research Institute of Physicotechnical and Radio Engineering
Measurements'', Far Eastern Branch (NMI - pilot):

1. Vladimir Lugovoy, head of the laboratory of optical-acoustic measurements.

2. Petr Bazylev, leading scientist of the laboratory of optical-acoustic measurements, the scientist custodian of the
state primary standard of velocities propagation and the damping factor of ultrasonic waves in solids

GET 189-2014.




Form of the agreed project COOMET

5 Subject:
Comparison of longitudinal ultrasonic wave propagation velocity in solid media

6 Description:

The purpose is to compare the results of measuring the propagation velocity of longitudinal
ultrasonic waves in solid media.

The transfer standards: measures of different brands of glass and structural materials.

Range of realization of the propagation velocity of Iongitudinal

ultrasonic wave in measures, m/s.. cerrrniee0000-6500
Frequency range of excited Iongltudmal ultrasonlc waves, MHz ............ 1-10
Thickness range of MeasUres, M......ccovoi it iieie it e e e e e, 1*102—-4*102

Pilot Comparisons. NMI - pilot: FSUE "All-Russian Research Institute of Physicotechnical and
Radio Engineering Measurements", Far Eastern Branch, Russia

7 Additional remarks:
This project is essential for measurements in ultrasonic thickness metrology, defect detection,
structure investigation, and for determination of physical-mechanical characteristics of solid media.

8 Proposer’s name: Lugovoy Vladimir

Address: Far East office of "VNIIFTRI" FGUP, 65, , 680 000, .

Phone: +7(4212) 30-17-62, +7(4212) 32-92-66, Fax: +7 (4212) 30-15-66
e-mail: lugovoy@dst.khv.ru

9 Date of agreement: 10 Proposed 11 Expected completion date:
25.09.2018 starting date: IV quarter 2019
Project Ne706/RU/16 Il quarter 2017

12 Proposal signature 13 Date:




TpaHcnopTUpyemMbie 3TanOHblI CpaBHEHUSA

Travelling transfer standards
o lllecTb 06pa3suoB (Mepbl CKOPOCTN), N3rOTOBIIEHHbLIX N3 KBApPLIEBOIO U
onTtunyeckoro ctekna u ctann 40X13 TonwmHom ot 10 go 40 mm.

» Obpasubl U3 cTekon obecnevynBaroT BbICOKYHO CTENEHb OQHOPOAHOCTH
mMarepuana no cedeHuto obpasua, oTCyTCTBME 3€PHUCTOCTU, MUHUMArbHOE
3Ha4YeHne KoadppunumneHTa 3atyxaHnsa n QUcCrnepcmm CKoOpocTu
YNbTPa3BYKOBbLIX BOSTH.

o OOpasubl U3 cTanu NoABEPrHyTbl TEpMOMEXaHNYeckomn obpaboTke angd
obecnevyeHns 4OCTaTOMHOM CTENEHN OAHOPOAHOCTN U MESIKO3EPHUCTOCTH

CTPYKTYPpBbI.

» Six test blocks (velocity standards) made of quartz glass, optical glass and
steel of 40X13 grade and having a thickness of 10 to 40 mm.

e The glass test blocks exhibit high homogeneity of the material across the
cross section of the block, are free of graininess, and provide minimal
damping coefficients and velocity dispersions of the ultrasonic waves.

» The steel test blocks have been thermomechanically processed to achieve
acceptable homogeneity and fine grain structure.



KoMnnekT mep cKopocTU. OTarloHbl CpaBHEHUSA

CkopocTb | [€oMeTpudeckue pasmepsl, mv|  [PUMedaHue
Matepuan | NnpoaonbHbIX MonepeyHble
Y3 BonH, m/c | TONLIMHa pasmMepbi
[1ByCcTOpOHHEE
KBaleeBKoBe 5965 9,91 100x100 3epkanbHoe
CTEKI10 NoKpbITHE
[1ByCTOpOHHEE
KBale,eBKoBe 5960 19,95 100x100 3epKarnbHoe
CTEKINOo NOKpbITHE
[1ByCcTOpOHHEE
KBapueI?S?el 5934 40,05 @140 3epKanbHoe
CTEKNO RY- NOKpbITHE
[1ByCcTOpOHHEE
Onmqe%{lgg 5703 20,07 @100 3epkarnbHoe
CTEKI10 NoKpbITHE
OpgHa NoBEPXHOCTb
fg;?; 6003 10,84 A50 UMeeT 3epKarbHYo
NONMPOBKY
OpaHa NoBepPXHOCTb
Pl 6003 21,19 @90 | mmeer aepkanbhyto
NONMPOBKY




Transfer standards

Velocity of Physical dimensions Notes
Material | udinal [ Thick L ateral
of the test ongitu |r_1a Ickness, atera
blocks ultrasonic mm dimension,
waves, m/s mm
uartz glass: Double-sided mirror
Quartz g 5965 9.91 | 100x100 |
KV coating
artz glass: Double-sided mi
Quartz g 5960 1995 | 100x100 |- °oHPie-stded mirror
KV coating
Quartz glass: 5934 40.05 7 140 Double-sid.ed mirror
KU-1 coating
Double-sided mirror
Glass: BKS | 5703 2007 | @100 dpie-siaetmi
coating
O f hall
Steel: 40X13| 6003 10.84 @ 50 ne suriace sha
have a mirror finish
One surface shall
Steel;: 40X13 6003 21,19 @ 90 . .
have a mirror finish




ATanoHbl cpaBHeHUSA. TeXxHU4YecKne XxapakTepUCcTUKK

« OnanasoH TonuwmHbl obpasuos (1 + 4)-102 m;

* reoMeTpuydeckmne pasmepbl obpasuoB D/d = 3, rae D — gnametp
(nonepeyHblie pa3mepsl) obpasua, d — TonwmHa obpasua;

e OTKNOHEHME OT NapannensHOCT pabo4mx NOBEPXHOCTEN 0Opa3LoB
B OCECUMMETPUYHOWN 30HE AnameTpom 50 mm — He Bonee 0,005 mMwm;

* OTKITOHEHWE OT MNSIOCKOCTHOCTU paboymx noBepxHocTen obpasLoB B
ocecuMmMeTpu4Hon 3oHe anameTpom 50 mm — He Bbonee 0,0005 mm;

* LLIEPOXOBATOCTb paboumx noBepxHocTen obpasuoB Ra— He bonee
0,16 MKM;

e KOAPUUNEHT 3aTyxaHns NPOAOSIbHbLIX Y3 BOSIH B Anana3oHe
yacTtoTt go 25 My, — He 6onee 100 ab/wm;

e AMCNEPCUSA CKOPOCTU NPOAOSbHbIX Y3 BOMH B obpasLax n3 cTekos B
ananasoHe yactoT Ao 25 Mlu — He 6onee 0,02 %;

» 0Opasubl U3 CTEKOST OOSMKHbI UMETH 3epKaribHOE antoMUHUEBOE
NOKpbITME (TOSLLKMHA ~ 5 MKM).



Travelling transfer standards

Test blocks to be used in the comparison shall meet the
following specific requirements:
e thickness range: (1 +4)-102 m;

* Physical dimensions: D/d = 3, where D is the diameter (lateral
dimension) of the block, d is the thickness of the block;

« nonparallelism of the work surfaces of the block in an axially
symmetric area of 50 mm diameter: max. 0.005 mm,;

* nonflatness of the work surfaces of the block in an axially
symmetric area of 50 mm diameter: max. 0.0005 mm;

» roughness of the work surfaces of the block, Ra: max. 0.16 ym;

« damping coefficient for longitudinal ultrasonic waves within the
frequency range up to 25 MHz: max. 100 dB/m;

« velocity dispersion of longitudinal ultrasonic waves in glass blocks
within the frequency range up to 25 MHz: max. 0.02 %;

» glass blocks shall be aluminum mirror coated (coating thickness
~ 5 um).



Mepbl CKOPOCTU U3 CTEKNa
Glass Test Blocks




ATanoHbl cpaBHeHUss. HoBbIN KOMMNNEKT

New transfer standards

Material of the test
blocks

Calculate velocity
of longitudinal

Physical dimensions, mm

Ne Schott optical glass |ultrasonic waves, N.ominal Diameter
pocket catalog m/s thickness
1 SF5 4004 25 D110
2| Newss s061 25 o110
3 N-BK7 6048 25 @110
4 N-LASF45 6399 25 @110
5| Quartz glass KU-1 5934 10 ?110
6 | Quartz glass KU-1 5934 25 ?110
7 | Quartz glass KU-1 5934 40 140




Pe3ynbTaTbl NpeaBapuTesnibHbIX U3MEPEHUN

BHUNDPTPU-Benl M, CeHTAabOpbL 2016

Mepa CkopocTb nNpoAaonbHbIX Y3 Yacrota, | d;=C;-C;, | 2u(dy),
BOJIH, M/C My m/c m/c
raT189 () YUCY-3 (i)
Keapu KB 5969,5+3,8* 5964,6 + 7,2 5 -4.9 8,1
100x100 Mm d=9,91 mm d=9,907 mm
Keapu KB 59595+ 1,0 5959,6 + 3,2 2,1 0,1 3,4
100100 Mm d=19,9480 mm d=19,949 mm
5959,5+ 1,0 5961,3+2,4 5 0,8 2,6
d=19,9480 mm d=19,949 mm
Keapu KY 5934,1 + 2,2 5936,2 + 1,2 ** 5 2,1 2.5
3140 mm d=40,05 mm d=40,05 mm
Ctekno BK8 5723,2+ 1,0 5723,4+ 24 5 0,2 2.6
3100 mm d=20,07 mm d=20,07 mm
Ctranb 40X13 6003,2 + 1,5 6004,5 + 4,0 5 1,3 4.2
@350 mm d=10,8384 mm d=10,840 mm
Ctranb 40X13 6003,3+1,3 6002,0 + 4,2 5 -1,3 4.4
@80 mm d=21,1848mm d=21,185 mm

*C . =5965,1 + 1,5 Mm/c (HaHeceHbl Al 3epkana, 2017); **Temnepartypa mepbl 60onblue Ha =2 °C




Results of the preliminary measurements
VNIIFTRI-BelGIM, September 2016

Measure Velocity of longitudinal Frequency, | d;=C;-C;, | 2u(d;),
ultrasonic waves, m/s MHz m/s m/s
GET189 () UISU-3 (i)
Quartz KV 59695+ 3,8* 5964.6 + 7,2 5 -49 8,1
100%x100 mm d=9,91 mm d=9,907 Mm
Quartz KV 59595+1,0 5959.6 + 3,2 2,1 0,1 3,4
100x100 mm d=19,9480 mm d=19,949 mm
59595+1,0 5961,3+2/4 5 0,8 2.6
d=19,9480 mm d=19,949 mm
Quartz KU-1 5934,1+2,2 5936,2 + 1,2 ** 5 2,1 2.5
@140 mm d=40,05 mm d=40,05 mm
Glass BKS8 5723,2+1,0 5723,4+24 5 0,2 2.6
@100 mm d=20,07 mm d=20,07 mm
Steel 40X13 6003,2+1,4 60045+ 4,0 5 1,3 4.2
@50 mm d=10,8384 mm d=10,840 mm
Steel 40X13 6003,3+1,3 6002,0 £ 4,2 5 -1,3 4.4
@80 mm d=21,1848mm d=21,185 Mmm

*C =5965,1 + 1,5 m/s (with Al mirrors, 2017); *Temperature of the measure is =2°C more




MeToanka namepeHumu

U3mepeHnsa OoMmKHbI ObITb NpoBeAeHbI Ha YactoTax 2-2,5; 5 n 10 My ana obpasuyoB
TonwuHon 20 n 40 mm 1 Ha vyactotax 5 u 10 My ana o6pasuoB TonwmHon 10 mm.

AOnsa namepeHun TonwmMHbI 06pasLOB UCNONMb3YKTCA CpeacTBa IMHENHbIX
U3MEepPEeHUU, MMerLLiMe pacLlUMpPeHHYI0 HeonpeaerneHHOCTbL NU3MepeHun He bonee 2
MKM B auana3oHe ot 10 no 50 mm.

NU3mepeHna BpemeHu (CKOPOCTU) pacnpoCcTpaHeHUs NPOAOSibHbIX YILTPa3BYKOBbIX
BOJTH AOMXKHbI MPOU3BOANTLCA B COOTBETCTBUU C TEXHNYECKOU AOKYMEHTaLMen Ha
Ucnosib3yeMble NMpu nsMepeHusix aTanoHbl. Konuyectso namepeHun (oo6vem
BblIOOpKK) He meHee 10.

N3mepeHus AomMKHbI NPOBOAUTLCA NMpU Temnepartype obpasua unm UMMepCUOHHOW
xugkoctu (20 = 2) °C. 3HayeHMe TemnepaTypbl AOIMKHO ObITb NU3MEPEHO C
HeonpeaesnieHHOCTLIO He 6onee 0,5 °C.

lNMepen npoBeaeHMeM U3MepeHUU obpaseL BbiaepXKUBaKT NpU Temneparype
OKpyxarwweun cpeabl He meHee 30 MUHYT (obpa3sey TonwmHon 40 Mm — He meHee 1
yaca).

Pe3ynksraTbl U3aMepeHMn CKOPOCTU pacnpocTpaHeHUs NPoAosibHbIX
yNbTPa3BYKOBbIX BOJIH AOMKHbI ObITb NpuBeAeHbl K Temnepartype 20 °C ¢ yyeTom
TemnepartypHoro koadduumeHta ckopoctu (TKC) ana matepmnana mepbl nytem
BBeaeHus nonpaBku. TKC kaxagoro u3 obpasuoB u HeonpeaesneHHocTb TKC
npeaoctaBnseT NUNoT-nadoparopus.

B pe3ynkraTt M3MepeHun npm HeobxoauMocTu BBoauTcs audpakumMoHHasi nonpaBkKa
UNK1 oueHeHHOe MaKCcMMaribHOe 3Ha4YeHue 3TOW NonpaBKU UHTepnpeTUpyeTcs
BKJ1a4OM B CYMMapHY HeonpeaeneHHOCTb.



Measurement procedure

*The measurements shall be performed at the frequencies 2-2,5; 5 and 10 MHz for the
20 mm and 40 mm thick test blocks and at the frequencies 5 and 10 MHz for the 10
mm thick test blocks.

*For measuring the thickness of the test blocks, dimensional measuring instruments
shall be used, having an expanded measurement uncertainty of not more than 2 ym
within the measurement range of 10 mm to 50 mm.

*The time (velocity) of the propagation of longitudinal ultrasonic waves shall be
measured in accordance with the relevant technical documentation for measurement
standards used in the measurements. The number of measurements (sample size)
shall not be less than 10.

*The measurements shall be performed at an temperature of the test blocks or the
immersion liquid of (20 £ 2) °C. The temperature of the test block or the immersion
liquid itself shall be measured with an accuracy (uncertainty) of 0,5 °C or better.

Before measurements, the test blocks shall be conditioned at the ambient
temperature for at least 30 min (1 hour or more for the 40 mm thick test block).

*The results of the measurements of the propagation velocity of longitudinal ultrasonic
waves shall be reduced to a temperature of 20 °C with respect to the temperature
velocity coefficient (TVC) for the test block material by introducing a correction. The
TVC values for each test block and their TVC uncertainties shall be provided by the
pilot laboratory.

If necessary, a diffraction correction is introduced into the measurement results or the
estimated maximum value of that correction for given measurement conditions has to
be interpreted through a contribution to the combined uncertainty.



[ padpuK cnnyeHnn

YuutbiBad cTabunbHOCTb XapakTEPUCTUK 3TArloOHOB CpaBHEHUS, BbiDpaHa
KpyroBasa cxema CIlindeHun.

HMA lNMepunop npoBeaeHNs U3MepeHnn
NnB® «BHANDOTPWN» c 1 ceHTAbpsi no 1 HosA6pa 2018 .
Benl M c 15 Hos16psa 2018 1. no 15 aHBapa 2019 .
[T1 «YKpmeTpTecTcTaHgapT» c 1 dpeBpana no 1 anpena 2019 .
[T1 «dHenpcTaHOapTMETPOSIOrns» c 15 anpenga no 15 uoHa 2019 .
NIM c 1 nons no 1 ceHtabpsa 2019 r.
NB® «BHUNDTPN» C 15 ceHTAbOpsa no 15 Hosabpa 2019 .




Comparison schedule

Given the stable reference block characteristics, a round robin comparison
scheme is decided upon.

NMI Measurement dates
FEB VNIIFTRI 1 September to 1 November 2018
BelGIM 15 November 2018 to 15 January 2019
SE Ukrmetrteststandart 1 February to 1 April 2019
SE Dniprostandartmetrology 15 April to 15 June 2019
NIM 1July to 1 September 2019
FEB VNIIFTRI 15 September to 15 November 2019




CITIACUBO 3A BHUMAHHUE
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