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1. A2LA (USA)

1.1. ELEMENT MATERIALS TECHNOLOGY HUNTSVILLE

111. Mechanical

Acceleration — Measuring | (0.5 to 1) Hz 12% Standard low frequency
Equipment (>1to5)Hz 1.1% accelerometer. Data
(5t09) Hz 23% acquusition card w/ low
(10to 99) Hz 16% frequency long stroke
100 Hz 12% shaker
(> 100 to 920) Hz 1.4%
920 Hzto 5 kHz 1.8 %
(> 5to0 10) kHz 23% Standard accelerometer
Data acquisition card w/
air bearing shaker
TMS9155C
Acceleration (Shock) — (20to 10 000) g 20% TMS9155C
Measuring Equipment

(A2LA Cert. No. 0214.42) 03/11/2024
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1.2. ELEMENT U.S. SPACE & DEFENSE
I. Mechanical
Parameter/Equipment Frequency cMC %3 (1) Comments

Acceleration Sensitivity (5t09.99) Hz 1.6 % Back to back
(10 t0 99) Hz 1.0 % comparison
100 Hz 0.90 %
(101 to 920) Hz 1.0 %
(921 to 5000) Hz 1.7 %
(5001 to 10 000) Hz 2.5%

! This laboratory is not normally available for commercial calibration service.

% Calibration and Measurement Capability Uncertainty (CMC) is the smallest uncertainty of measurement

that a laboratory can achieve within its scope of accreditation when performing more or less routine

calibrations of nearly ideal measurement standards of nearly ideal measuring equipment. CMCs represent
expanded uncertainties expressed at approximately the 95 % level of confidence, usually using a coverage
factor of £/=2. The actual measurement uncertainty of a specific calibration performed by the laboratory

may be greater than the CMC due to the behavior of the customer’s device and to influences from the
circumstances of the specific calibration.

3 In the statement of CMC, the value is defined as the percentage of reading.
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2. ACCREDIA (Italie)
21. L.CE.sr.l
Area metrologica Accelerazione
Mefrological area
Settore [ Caiibration field (SAC-01) Catena accelerometrica
Strumento Misurando Campo di misura Condizioni Incertezza Metodo/Procedura Sede
Instrument Measurand Measurement range Additional parameters Uncertainty Method / Procedure Location
Metodo intemo.
9,81 ms? DC 1.2 % Taratura per confronto con
accelerazione di gravita
. =1Hz =5Hz 34 %
Accelerazione
(sensibilita >5Hz =20Hz 2.0%
n tensione 0 n canica) 20,5 m-s? <300 m-s? =20Hz =1kHz 15%
=1kHz =5kHz 20 %
=5kHz =10 kHz 38%
Catene accelerometriche =1k =5he 34%
con trasduttori a singola Ve“’_fiﬁ{, >5Hz =20 Hz 20% A
i i sensibilita IS0 16063-21:2003
& doppia faccia i tenesibi caica) | 20005mst | £008m-s! > 20Hz =1kHz 15% i
2 =1kHz =5kHz 20%
=>85KkHz = 10kHz 38%
=1Hz =5He 34 %
Spostamento >5Hz =20 Hz 20%
(sensibilita
in tensione o in carica) =1 pm <12 mm =20 Hz =1kHz 15%
2 =1kHz =5kHz 20%
=5kHz =10kHz 38%
{Confinua) Area metrologica “Misure acustiche™
Settore / Calibration field (SAU-02) Sensibilita assoluta alla pressione acustica
Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand Additional parameters Measurement range Uncertainty Method / Procedure Location
Metodo intemno
LS1elS2 [ 250 Hz 124 dB 0,09dB Taratura per confronto in
Sensibilita alla accoppiatore
Ls2 pressione acustica 94 dB da0,11dB a 0,22 dB |EC 61004-5:2016:
Microfoni Ws2 94 dB da0,11dB a 022 dB CEIl EN 61094-5:2017 A
P da315Hz .
(15) Sensibilita alla a16 kHz Metodo intemo.
ressione acustica Taratura basata su
ws2 E;corretta per campo 94 dB da 0,12dEB a 0,83 dB |EC 61084-5-2016 &
libero) CEIl EN 61094-5:2017
Area metrologica Misure acustiche
Mefrological area
Settore / Calibration field (SAU-01) Livello di pressione acustica
Strumento Misurando Condizioni Campeo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand Additional parameters Measurement range Uneertainty Method / Procedure Location
Livello di da 160 Hza 1,25 khiz da 94 dB a 140 dB 0,10dB
Pistonofoni pressione acustica
Frequenza da 94 dB a 140 dB da 160 Hz a 1,25 kHz 0,04 %
IEC EN 60942:2018
Livello di . Annex B
Calibrat pressione acustica da 160 Hz a 1,25 kHz da 90 dB a 125 dB 0,10 dB CEI EN 60942:2018
alibratori Annex B
Frequenza da 94 dB a 140 dB da 160 Hz a 1,25 kHz 0,04 %
@ - A
Livello di da 315 Hz a 16 kHz da 94 dB a 140 dB da 0,10 dB
pressione acustica a0,49dB
Ponderazione “inversa A"
Calibratori da315Hza 16 kHz 94 dB 0,15 dB Metodo intemo.
multifrequenza - Taratura mediante rapporio
Correzu_)nl pressione I campo di livello di pressione
libero microfoni da315Hza 16 kHz da94dBa 114 dB 0,12dB acustica

(&)

(continua)
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(Continua) Area metrologica “Accelerazione”

Settore / Calibrafion field (SAC-02) Calibratori/Generatori

Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand Additional range Uncertainty Method / Procedure Location
215Hz =20 Hz 1.6 % Metodo interno.
Accelerazione =0,5ms? <15m-s? Taratura per confronto
Calibratore vibrometrico =20Hz =1kHz 1.3% con accelerometro tarato A
secondo la
Frequenza 205ms? | =15ms? 215 Hz <1 kHz 0,08 % IS0 16063-21:2003

(Continua) Area metrologica “Accelerazione” — Seffore “Catena accelerometrica™ (SAC-01)

Strumento Misurando Campo di misura Condizioni Incertezza Metodo/Procedura Sede
Instrument Measurand Measurement range Additional parameters Uncertainty Method / Procedure Location
(continua)
2 Metodo intemo.
981 m-s" DC 1,3% Taratura per confronto con
accelerazione di gravita
=1Hz =5Hz %
Accelerazione 35%
(sensibilita >5Hz =20Hz 22%
in tensione o in carica)
205m-s2 <300 m-s2 =20 Hz =1kHz 1,7%
> 1kHz <5kHz 2.1%
=5kHz =10kHz 3.9%
=1Hz =5Hz 35%
Analizzatori s
con trasduttore accoppiato {::A:I%'Iﬁé o =20k 22% 150 16063-21:2003
in tensione o in carica) = 0,005 m-s" <0,08 ms! =20 Hz < 1kHz 1.7% @
A
4 = 1kHz <5kHz 2,1%
=5kHz =10kHz 3.9%
=1Hz =5Hz 35%
Spostamento > 5 Hz =20Hz 2.2%
sensibilita
in tens‘f\one o in carica) 21 pm =12 mm =20Hz =1kHz 1.7 %
@ > 1kHz <5kHz 2,1%
=5 kHz = 10kHz 3.9%
Analizzatori 2 -2 10H 800 Hz 25-102
con frasduttore mano braccio z1ms =100 m's * 2 < ’
Analizzat Accelerazione 150 8041-1:2017 §14
con tmsdut?ofi:g:po intero 201 ms? <15ms? =2He =80Hz 25-102
(Confinua) Area metrologica “Misure acustiche” — Settore “Livelio di pressione acustica™ (SAU-04)
Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand Additional parameters Measurement range Uncertainfy Method / Procedure Location
(continua)
Livello di ;
Sictonfon pressione acustica da 160Hz a 315 Hz da 114 dB a 140 dB 0,10dB
Frequenza da 114 dB a 140 dB da 160 Hz a 315 Hz 0.04 % Metodo intemo
- Taratura basata su
Livellodi da 160 Hz a 1,25 kHz da 94 dBa 114 dB 0,10 dB IEC EN 60842.2003
Calibratori pressione acustica Annex B
CEIl EN 60942:2004
Frequenza da94dBai114dB da 160 Hz 2 1,25 kHz 0,05 % Annex B
m A
Livello di . . da 0,10 dB
pressione acustica da31,5Hz a 16 kHz da 94 dBa 114 dB 20,49 dB
i i Ponderazione “inversa A" .
Calibratori @ da 31,5 Hz a 16 kHz 94 dB 0,15dB Metodo intemo.
multifrequenza Taratura mediante rapporto
Carrezioni pressione / campo di livello di pressione
libero microfoni da315Hz a 16 kHz da94 dBa 114 dB 0,12dB acustica

8

(continua)

1 Con esclusione dello sfasamento. (S vyjimkou fizového posunu.)

21 valori di campo di misura e di incertezza a fianco riportati sono determinati per calcolo a partire dai valori di accelerazione. (Hodnoty
méFiciho rozsahu a nejistoty uvedené vedle jsou urceny vypoctem na zdkladé hodnot zrychleni.)

3 Con esclusione dello sfasamento. (S vyjimkou fiazového posunu.)

4 1 valori di campo di misura e di incertezza a fianco riportati sono determinati per calcolo a partire dai valori di accelerazione. (Hodnoty
mériciho rozsahu a nejistoty uvedené vedle jsou urceny vypoctem na zakladé hodnot zrychleni.)

5 Conformi alle norme IEC EN 60942:2018 e CEI EN 60942:2018. (V souladu s normami IEC EN 60942:2018 a CEIl EN 60942:2018.)
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(Confinua) Area metrologica “Misure acustiche” — Settore “Livello di pressione acustica” (SAU-04)

Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand it P A range Uncertainty Method / Procedure Location
(continua)
Metodo intemo.
© da 315 Hza 16 kHz da 20 dB a 155 dB dad.ts a8 Taratura basata su
at Guida CEI 29-30:1997
Metodo intemo.
da 0,07 dB Taratura basata su
10) .
Fonomet (10) da 63 Hz a 16 kHz da20dB a 150 dB 2045 dB IEC 6157229000 &
CEI EN 61672-3:2007
da 0,07 dB IEC 61672-3:2013;
11 : :
. Livello di da 63 Hz a 16 kHz da20dBa 150 d8 2045 dB CEI EN 61672-3:2014 A
pressione acustica
Filtri a bande da 0,10 dB Metodo intemo.
di terzi di oftava - da 20 Hz a 20 kHz da 20 dB a 150 dB 210dB Taraties basats a1
iltri IEC EN 61260:1995 e
F”;fi';nzi’;de da31,5Hz a8 kHz da 20 dB a 150 dB d; ?.aodgs CEI EN 6126001997
Filtri a bande da 0,19 dB
di terzi di oftava . da 20 Hz a 20 kHz da20dB a 150 dB 2050 dB £ 6126032015,
Filtri a bande ; da 0,19 dB CEIEN 61260-3:2017
di ottava da31,5Hza 16 kHz da20dB a 150 dB 2050 dB

®Verifica di specifiche per calibratori multifunzione non previste dalle norme IEC EN 60942:2018 e CEI EN 60942:2018. (Ovéieni specifikaci
pro multifunkcni kalibratory, které nejsou stanoveny normami IEC EN 60942:2018 a CEI EN 60942:2018.)

" Conformi alle norme IEC EN 60942:2003 e CEI EN 60942:2004. (V souladu s normami IEC EN 60942:2003 a CEIl EN 60942:2004.)

8Verifica di specifiche per calibratori multifunzione non previste dalle norme IEC EN 60942:2003 e CEI EN 60942:2004. (Ovéreni specifikaci
pro multifunkcni kalibratory, které nejsou stanoveny normami IEC EN 60942:2003 a CEI EN 60942:2004.)

® Conformi alle norme EN 60651:2001, IEC 60804:2000 e CEI EN 60804:2001. (V souladu s normami EN 60651:2001, IEC 60804:2000 a
CEI EN 60804:2001.)

10 Conformi alle norme 1EC 61672-1:2002 ed. 1 e CEl EN 61672-1:2003 ed. 1. (V souladu s normami IEC 61672-1:2002 ed. 1 a CElI EN
61672-1:2003 ed. 1.)

1 Conformi alle norme IEC 61672-1:2013 ed. 2 e CEl EN 61672-1:2014 ed. 2. (V souladu s normami IEC 61672-1:2013 ed. 2 a CElI EN
61672-1:2014 ed. 2.)

12 Conformi alle norme 1EC 61260:1995 e CEI EN 61260:1997. (V souladu s normami IEC 61260:1995 a CEl EN 61260:1997.)

13 Conformi alle norme 1EC 61260-1:2014 e CEI EN 61260-1:2017. (V souladu s normami IEC 61260-1:2014 a CEI EN 61260-1:2017.)
4 Conformi alle norme 1EC 61094-1:2000 e CEIl EN 61094-1:2001. (V souladu s normami IEC 61094-1:2000 a CEl EN 61094-1:2001.)
15 Conformi alle norme 1EC 61094-4:1995 e CEIl EN 61094-4:1997. (V souladu s normami IEC 61094-4:1995 a CEI EN 61094-4:1997.)
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2.2. Azienda USL TOSCANA SUD EST, U.F. Laboratorio di Sanita Pubblica

Area metrologica Misure acustiche

Meatroiogical area
Settore / Calibration field (SAU-01) Livello di pressione acustica
Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrurnent Measurand Additional parameters Measurement range Uncertainty Method / Procedure Location
Livelodi 250 Hz 124 dB 0,1dB
Pistonofoni pressione acustica
" Frequenza 124 dB 250 Hz 0.01% IEC EN 609422018 Amnex
Livello di ) CEI EN 60842:2018 Annex
Calibrator pressione acustica 250 Hz, 1 kHz da94dBa114dB 0,13dB B
Frequenza da94dBa 114 dB 250 Hz, 1kHz 0,01 %
A
Livello di ; 250 Hz 124 dB 0,1dB
Pistonafoni pressione acustca Metodo intemo.
Taratura basata su
@ Frequenza 124 dB 250 Hz 0,02 % |EC EN 50042-2007 Annex
eelodl 250 Hz, 1 kHz da 94 dB a 114 dB 0,13 48 e CE1 EN 500422004
Calibratori P Annex B
Frequenza da94dBa114dB 250 Hz, 1kHz 0,02 %
(continua)
{Continua) Area metrologica “Misure acustiche” — Settore “Livelio di pressione acustica” (SAU-01)
Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand Additional f A if range Unecertainty Method / Procedure Location
(continua)
Livello di da0,15dB .
3 ) anr
pressione acustica da31,5Hza 16 kHz da 25 dB a 140 dB 215dB Guida CEl 29-30:1997
Metodo intema
Livello di da0,15dB Taratura basata su
(4 +
Fenometri pressione acustica da31.5 Hza 16 kHz da 25 dB a 140 dB al52dB IEC 61672-3:2006
CEI EN 61672-3:2007
Livello di pressione da 0,08 dB IEC 61672-3:2013
(5) P! A
acustica da 31.5 Hz a 16 khz da 25 dB 2 140 dB a0,3dB CEIEN 61672-3:2014
A
Filtri a bande da0,2dB
A da 20 Hz a 20 kHz da 25 dB a 140 dB ;
diterzi di ottava ® Livello di pressions a0.5dB IEC 61260-1:2014
acustica CEIEN 61260-1:2017
Filt o pandz da 31,5 Hz a 16 kHz da 25 dB 2 140 dB dan2d
o i a bande da 20 Hz a 20 khiz da 25 dB 2 140 dB da0.2dB Metodo intemo.
i terzi di ottava - Livello di pressione a20dB Taratura basata su
acustica IEC 61260:1995 e
F";”i gﬂ‘;i';de da 31,5 Hz a 16 kHz da 25 dB 3 140 dB d;fgddg CEIEN 54260-1687
Settore [ Calibration field (SAU-02) Sensibilita assoluta alla pressione acustica
Strumento Misurando CAam_ii_zmni Campo di misura Incertezza Metodo/Procedura Sede
Instrument A d Measurement range Uncertainty Method / Procedure Locafion
Campioni da % P 250 Hz 0.12dB Metodo intemno.
. @) : Sensibilta JH? 124 dB Taratura per confronto in
Microfoni a pressione acustica 1kHz 0,13 dB accoppiatore A
condensatore \orking Standard da % Risposta di da 315 Hz Hetodo intemo
) frequenza 16’kH 94 dB da02dBa1,0dB Werifica con calibratore
in pressione a z mulfifrequenza

! Conformi alle norme IEC EN 60942:2018 e CEI EN 60942:2018. (V souladu s normami IEC EN 60942:2018 a IEC EN 60942:2018.)

2 Conformi alle norme IEC EN 60942:2003 e CEI EN 60942:2004. (Vyhovuje IEC EN 60942:2003 a IEC EN 60942:2004.)

3 Conformi alle norme CEI EN 60651:2001 / IEC 60651:1979, CEl EN 60804:2001 / IEC 60804:2000. (Vyhovuje IEC EN 60651:2001 / IEC
60651:1979, IEC EN 60804:2001 / IEC 60804:2000.)

4 Conformi alle norme IEC 61672-1:2002 ed. 1 e CEI EN 61672-1:2003 ed. 1. (Vyhovuje IEC 61672-1:2002 ed. 1 a IEC EN 61672-1:2003 ed.
1)

5 Conformi alle norme IEC 61672-1:2013 ed. 2 e CEl EN 61672-1:2014 ed. 2. (Vyhovuje IEC 61672-1:2013 ed. 2 a IEC EN 61672-1:2014 ed.
2)

6 Conformi alla norma IEC 61260-1:2014 e CEI EN 61260-1:2017. (Vyhovuje normé IEC 61260-1:2014 a CSN EN 61260-1:2017.)

" Conformi alla norma CEl EN 61260:1997 / IEC EN 61260:1995. (Vyhovuje normé IEC EN 61260:1997 / IEC EN 61260:1995.)
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2.3. TRESCAL s.r.l.

Area metrologica Misure acustiche

Metrological area
Settore [ Calibration fiefd (SAU-01) Livello di pressione acustica
Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand itit range Uncertainty Method / Procedure Location
Livellodi 260 Hz 124 dB 0,10 d8
Pistonofoni pressione acustica Metodo intemo.
; y Taratura basata su
n Frequenza 124 dB 250 Hz 0,012% IEC EN 60042-2003 Annex
B
Livello di Iy F
Calibrator pressione acustica 250 Hz, 1kHz da94dBa 114dB 0,10 dB CE| EN 60042-2004 Annex
Frequenza da94dBa114dB 250 Hz, 1 kHz 0,012%
A
Livello di
Prctonofon pressione acuslica 250 Hz 114 dB, 124 dB 0.10 dB
4 4 IEC 60942:2017
8 Frequenza 124 dB 250 Hz 0,012 % Annex B
i i CEI EN IEC 60942:2018
Livellodi 250 Hz, 1 kHz da 94 dB a 114 dB 0,10 dB
Calibratori pressione acustica
Frequenza da94dBa114dB 250 Hz, 1 kHz 0,012 %
(continua)
(Continua) Area metrologica “Misure acustiche” — Seftore “Livello di pressione acustica” (SAU-01)
Strumento Misurando Condizioni Campo di misura Incertezza Metodo/Procedura Sede
Instrument Measurand Additi range Uincertainty Method / Frocedure Location
(continua)
da 0,11 dB Guida CEI
18 )
(19 da315Hza 16 kHz da 25 dB a 140 dB 20,99 dB 29.30-1997
. Livello di Metodo intemo.
Fonometi e pressione acustica da 63 Hz a 16 kHz da 25 dB a 140 dB B Lovalrg basata su A
CEI EN 61672-3:2007
21 da 63 Hz a 16 kHz da 25 dB a 140 dB da 0,10 dB IEC 6167232013

a0,30dB CEI EN 61672-3:2014
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3. NATA (Australie)

3.1. Noise and Vibration Measurement Systems Pty Ltd, Sydney Calib. Lab.

Acoustical Acoustic calibrators Distortion; Comparison with a AS/IEC 60942 -
Vibration measuring Acceleration Comparison By the methods
systems sensitivity; measurement of IS0 16063 part

Frequency against reference 21
response transducer

SERVICE PRODUCT DETERMINANT TECHNIQUE PROCEDURE LIMITATIONS

Capability

With Calibration and Measurement Capability of-

Conditioning amplifiers 0.001V/ms?

Data acquisition systems / Analyser electrical tests 0.004 dB
DC voltage 0.TmV

1% from 5 Hz to 10 Hz

0.8% at greater than 10 Hz to 2 kHz

1.2% at greater than 2 kHz to 7 kHz

2 % at greater than 7 kHz to 10 kHz

Vibration Vibration Acceleration; Direct By the methods

metrology - calibrators Distortion; measurement by of 1S0 16063-21

Vibration Frequency frequency analyser

standards and

reference

equipment

Capability

with Calibration and Measurement Capability of -
At a nominal frequency of 160 Hz
Acceleration

0.8%
Distortion
0.25%
Frequency
0.01Hz

Vibration
metrology -
Vibration
equipment

Capability

Accelerometers

Acceleration
sensitivity

Comparison
measurement
against reference
transducer

By the methods
of IS0 16063 part
21

Level response from 0.1 m/s? for transducers with a sensitivity above 0.1pC/m/s”* and 0.4 mV/m/s”

Up to 300 ms™ for accelerometers up to 50 g at 160 Hz
With Calibration and Measurement Capability of-

1% from5Hzto 10 Hz

0.8% at greater than 10 Hz to 2 kHz

1.2% at greater than 2 kHz to 7 kHz

2 % at greater than 7 kHz to 10 kHz
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3.2. National Measurement Institute (NMI), Acoustics, Ultrasonics and Vibration
Project, Lindfield

SERVICE PRODUCT
Acoustical Acoustic
metrology - calibrators -
Acoustic Single
standards and frequency
reference
equipment

Capability

DETERMINANT

Distortion;
Frequency: Short

term fluctuations;

Sound pressure
level

With Calibration and Measurement Capability of-
0.11dB at nominal 1kHz for sound pressure level
0.02 dB for short term level fluctuations

0.10 Hz for frequency

0.21% for total harmonic distortion and noise

Sound level
meters

Acoustic Calibration Laboratory - Accredited Organisation (Si...

SERVICE PRODUCT

Capability

Sound pressure
level

DETERMINANT

With Calibration and Measurement Capability of-

Acoustic tests using a multifunction acoustic calibrator

0.14dB at 31.5 Hz

0.12dB at63 Hz

0.12 dB at 125 Hz to 500 Hz
0.11dB at 1kHz

0.13dB at 2 kHz

0.14 dB at 4 kHz

0.15dBat 8 kHz

0.21dB at12.5kHz
0.37dB at 16 kHz
Electrical tests

0.18 dB for frequency & time weighting

0.20 dB for level linearity

TECHNIQUE

Comparison with a
reference standard;
Direct measurement
against reference signal;
Direct measurement by
electrical input; Direct
measurement by
frequency analyser

Direct measurement
against a reference
instrument: Direct
measurement by
electrical input; Direct

TECHNIQUE

measurement by
reference sound source;
Pressure field
comparison
measurement

0.16 dB for toneburst response, peak C sound level & overload indication
0.09 dB for self-generated noise & high-level stability

PROCEDURE LIMITATIONS

IEC60942

AS1259.1-1990
Clauses 8.9, 8.10,
10.1,10.2.2,10.2.3,
10.3.2,10.3.3,
10.3.4,10.4.2,

16.10.202:

https://nata.com.aw/accredited-organisation/national-acoustic-calibr

PROCEDURE LIMITATIONS

10.4.3,10.4.4,
10.4.5

AS 1259.2 -1990
Clauses 9.1,9.2.1,
9.2.2,9.2.3,9.3.1,
9.3.2,9.3.3,9.35
IEC 60651:2001,
IEC 60804:2000,
IEC 61672-3
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3.3. ACU-VIB Electronics
SERVICE PRODUCT DETERMINANT TECHNIQUE PROCEDURE LIMITATIONS
Acoustical Band pass filters Attenuation; Direct By the methods of
metrology - Linearity measurement by AS/NZS 4476-1997,
Acoustic electrical input IEC 1260-1995
equipment Clauses b.3,5.7,
5.8,5.9; IEC
61260-3 and ACU-
VIB procedure
AVPOB
Capability

with Calibration and Measurement Capability of -

For direct measurement of attenuation, A, (electronic filter) via voltage output to voltage input -

0.1dB-6dB<A<40dB
0.3dB40dB<A<80dB

0.11dB for linearity

0.1dB for mid-band relative attenuation

0.25 dB for lower limit of linearity range (noise)

For recording of displayed attenuation (measuring instrument) -

Microphones Frequency
response;
Pressure

sensitivity

Capability
with Calibration and Measurement Capability of -
Calibration by electrostatic actuator:

0.10 dB in the range 20 Hz to 20 kHz by electrostatic actuator

Calibration by small volume coupler:

0.12 dB at 31.5 Hz, 63 Hz, 4 kHz and at 8 kHz
0.11dB at 125 Hz and up to and including 2 kHz
0.08 dB at 1kHz as the reference frequency
0.19dB at 12.5 kHz

Direct
measurement
against a
reference
instrument

Calibration by
electrostatic
actuator by the
method of ACU-VIB
Procedure AVPO1;
Calibration by
pressure response
in a small volume
coupler by the
method of ACU-VIB
Procedure AVP11;
Calibration by
measurement of
the open circuit
sensitivity by the
method of ACU-VIB
procedure AVPO4
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Dose meters for Electrical Direct
sound response; measurement by
Frequency electrical input;
response; Noise Pressure field
exposure/dose comparison
measurement

Capability

Nominal octave frequencies from 63 Hz to 8 kHz;
with Calibration and Measurement Capability of -
0.03 Pa’h at a dose of 8 Pa’h (94 dBA 8h)

Acoustic tests in a small volume coupler at nominal octave frequencies
with Calibration and Measurement Capability of -
0.10 dB for frequencies from 63 Hz to below 125 Hz
0.09 dB for frequencies from 125 Hz to below 2 kHz
0.10 dB for frequencies from 2 kHz to below 4 kHz
0.11dB for frequencies from 4 kHz to 8 kHz

0.09 dB at areference frequency of 1kHz

Signal Attenuation; Direct

conditioning Frequency measurement by

amplifiers response; electrical input
Linearity

Capability

At nominal frequencies from 10 Hz to 20 kHz and; Gain from 40 dB to -80 dB
Calibration of transducer preamplifiers and signal conditioning amplifiers
for Gain, Attenuation and Frequency response

with Calibration and Measurement Capability of -

0.05 dB for Gain from 40 dB to -40 dB;

0.08 dB for Gain from -40 dB to -80 dB;

0.01dB for frequency response at nominal frequencies from 10 Hz to 20 kHz

Acoustical Acoustic Distortion; Comparison with
metrology - calibrators - Multi Frequency: Sound areference
Acoustic frequency; pressure level standard
standards Acoustic
and calibrators - Single
reference frequency
equipment

Capability

At nominal octave frequencies between 31.5 Hz and 16 kHz

with Calibration and Measurement Capability at nominal octave frequencies of -
0.10 dB for sound level pressure at 31.5 Hz

0.09 dB for sound level pressure at 63 Hz

0.08 dB for sound level pressure at 125 Hz up to 2 kHz

0.07 dB for sound level pressure at reference frequency of 1kHz
0.11dB for sound level pressure at 4 kHz to below 8 k Hz

0.13 dB for sound level pressure at 8 kHz to below 12.5 kHz

0.18 dB for sound level pressure at 12.5 kHz to below 16 kHz
0.27dB for sound level pressure at 16 kHz

0.05% for frequency

0.2% for total harmonic distortion and noise

AS/NZS 2399-1998
Clauses 6,7, 8,9,10
and 11, IEC

61252 and ACU-VIB
procedure AVPO7;
C weighted peak
according to I[EC
61672-3 Clausel9;
IEC 61672

By comparison with
calibrated
attenuator and
voltmeter by ACU-
VIB procedure
AVPOS

By the methods of
IEC 60942 and
ACU-VIB procedure
AVP02 and AVPO3
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Sound level meters Electrical Direct AS1259.1-1990
response; Sound measurement by Clauses 8.9, 8.10,
pressure level electrical input; 10.2.2,10.2.3,
Pressure field 10.3.2,10.3.3,
comparison 10.3.4,10.4.1,
measurement 10.4.2,10.4.3,

Capability

From 31.5 Hz to 16 kHz for acoustic tests

From 20 Hz to 20 kHz for electrical tests

with Calibration and Measurement Capability of -
Electrical tests

0.1dB (AS1259-1, IEC 60651, AS 1259-2, IEC 60804)
0.09 dB(IEC 61672-3)

Acoustic tests in a small volume coupler at nominal octave frequencies
0.11dB for frequencies from 31.5 Hz to below 63 Hz
0.10 dB for frequencies from 63 Hz to below 125 Hz
0.09 dB for frequencies from 125 Hz to below 2 kHz
0.10 dB for frequencies from 2 kHz to below 4 kHz
0.11dB for frequencies from 4 kHz to below 8 kHz
0.16 dB for frequencies from 8 kHz to below 12.5 kHz

Vibration Accelerometers; Acceleration Comparisan
metrology - Velocity sensitivity: measurement
Vibration transducers Frequency against
equipment response; reference
Velocity transducer
sensitivity
Capability

In the acceleration range (or equivalent) 0.01m/s2 up to 10 m/s2 below 10 Hz,
up to b0 m/s? from 10 Hz,

up to 100 m/s2 from 40 Hz,

up to 500 m/s2 from 160 Hz,

Extended lower velocity range down to 0.1mm/s from 0.5 Hz to below 16 Hz
For transducers of

Mass up to 5.0 kg at nominal frequencies from 0.5 Hz to 320 Hz;

Mass up to 500 grams for frequencies of bkHz and below;

Mass up to b0 grams for frequencies of 10 kHz and below,

by comparison to the methods of IS0 16063-21

with calibration and measurement capability for sensitivity of

1.4% from 0.8 Hz to less than 1.6 Hz
0.6% from 1.6 Hz to less than 2500 Hz
1.0% from 2500 Hz to less than 5000 Hz
1.5% from 5000 Hz to less than 7000 Hz
2.3% from 7000Hz up to 10000 Hz

10.4.4 and 10.4.5;
AS1259.2 -1990
Clauses 9.1, 9.2.1,
9.2.2,8.2.3,9.3.1,
9.3.2,9.3.3,
9.3.4,9.3.5; ACU-
VIB procedure
AVPOb;

IEC 60651, IEC
60804;

IEC 61672-3; ACU-
VIB procedure
AVP10;

1S0 16063-21; ACU
VIB Procedures
AVPO8, AVP12,
AVP14, AVPI5,
AVP19

Maximum
force of up to
1000 N or
Displacement
limit of 158
mm peak to
peak
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systems; Vibration Electrical against Procedure AVP12, 1000 N or

recording systems response; reference AVP14, AVP15 and Displacement
Frequency transducer: AVP19 limit of 158
response; Direct mm peak to
Velocity measurement by peak
sensitivity electrical input

Capability

In the acceleration range (or equivalent) 0.01m/s2 up to 10 m/s2 below 10 Hz,
up to 50 m/s2 from 10 Hz,

up to 100 m/s2 from 40 Hz,

up to 500 m/s2 from 160 Hz,

Extended lower velocity range down to 0.1 mm/s from 0.5 Hz to below 16 Hz
For transducers of

Mass up to 5.0 kg at nominal frequencies from 0.5 Hz to 320 Hz;

Mass up to 00 grams for frequencies of bkHz and below;

Mass up to b0 grams for frequencies of 10 kHz and below,

by comparison to the methods of ISO 16063-21 or by methods of IS0 8041
with calibration and measurement capability for level response of

1.4% from 0.8 Hz to less than 1.6 Hz

0.6% from 1.6 Hz to less than 2500 Hz

1.0% from 2500 Hz to less than 5000 Hz

1.5% from 5000 Hz to less than 7000 Hz

2.3% from 7000Hz up to 10000 Hz

Electrical tests

0.1% display linearity

0.25% Vector addition (PPV)

Vibration Vibration Acceleration; Comparison
metrology - calibrators Distortion; measurement
Vibration Frequency against
standards reference
and transducer
reference
equipment

Capability

For frequencies between 7 Hz and 10 kHz at levels between 1 ms2and 100 ms2

ACU-VIB Procedure
AVP13, 1S0
16063-21, 1ISO
16063-44, IS0 8041

with a Calibration and Measurement Capability for acceleration at nominal frequencies of

1.2% from 7 Hz to below 16 Hz

1% from 16 Hz to below 80 Hz

0.6% from 80 Hz to 2 kHz

1% from 2 kHz to 10 kHz

with a Calibration and Measurement Capability of -
0.02 Hz for frequency

0.2% for total harmonic distortion and noise
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4. COFRAC (Francie)
4.1. ACOEM EM, ACOEM ENVIRONNEMENT
ACOUSTIQUE ET ULTRASONS / ACOUSTICS AND ULTRASOUND
ACOQUSTIQUE ET ULTRASONS / Calibreurs acoustiques (1201)
Objet Mesurande Etendue de mesure Inzle::::":e Réf::rh?d:e B Remarques ré:ilie:a:::n
Niveau d,e pression 93dB=Lp=125dB 0,15 dB Méthode de comparaison avec calibrateur &talon
acoustique (Lp)
;igﬂl;;fe Frégﬁsﬂgteiqil;s[gnal f=1kHz 0,6 Hz CEI/NF EN 603942 Mesure directe avec un fréquencemétre En laboratoire
Taux de ?i]s_’;_?;‘m fotale 01%<THD<4% 0.4 % Mesure directe avec un distortiométre

4.2. LABORATOIRE NATIONAL DE METROLOGIE ET D'ESSAIS,
LNE - Laboratoires de Trappes

ACOUSTIQUE ET ULTRASONS / ACOUSTICS AND ULTRASOUND

ACOUSTIQUE ET ULTRASONS // Audiomeétres
ACOUSTIQUE ET ULTRASONS / / Calibrateurs acoustiques
ACOUSTIQUE ET ULTRASONS / / Microphones
ACOUSTIQUE ET ULTRASONS / Systémes de mesures acoustiques (sonométres, exposimétres...)

N* Objet Mesurande Remarques

) Méthode de la réciprocité en cavité

; Niveau defficacité en pression Méthode de substitution en cavité
1 Microphone . . P <
Réponse en fréquence a la grille d’entrainement Méthode par comparaison simultanée en cavité
Méthode de |a grille d'entrainement
2 Microphone Niveau d'efficacité en champ libre Méthode de la réciprocité en champ libre
Niveau de pression
3 Callb_reur _acoust\que ou Fréquence du signal acoustique Utilisation d'un microphone étalonné
d’un pistonphone
Taux de distorsion harmonique totale
. " Réponse en fréquence en champ libre Méthode de substitution en champ libre
4 Chafne sonocmétrique N o,
Pondération fréquentielle en champ libre Méthode de simulation électrique
Niveau de pression émis par le casque
5 Audiométre a son pur Taux de distorsion harmonique totale Utilisation d'un microphone étalon associé & un coupleur
Fréquences générées
6 Exp0§\metre aco'uslthue Réponse en pression Méthode de comparaison simultanée en pression
Chaine sonométrique
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Portée détaillée

ACOQUSTIQUE ET ULTRASONS / Microphones

Référence . -
portée Objet Mesurande Etendue de mesure Inc‘:ertlt!.lde Référence de la méthode Prlnr.:lpe dela
P élargie méthode
générale
1995 HZ £F<2812Hz | (40
2512Hz£7< 3,162 Hz 0,080 dB
3162HZ=7<3981HZ | pgo o
3981 Hz=f<5012Hz 0,050 dB
5012Hz=f<7,943 Hz 0,040 dB
Ni 7.943 Hz £7= 1,995 kHz 0,030 dB
Microphone de laboratoire de type LS1P d,em":“;i: on | 1,995 Ktz <7<2512kHz | 0,035 0B
(CEl et NF EN 61094-1) 2,512 kHz < f< 3,981 kHz | 0,040 dB
pression
3,981 kHz < f< 5,012 kHz | 0,050 dB
5,012 kHz < f< 6,310 kHz | 0.060 dB
6,310 kHz < < 7,943 kHz | 0.070dB
7,943 kHz < <8414 kHz | 0:080dB
8414 kHz < f<9 441 kHz | 0.090dB Méthode de la
1 9441 kHz < f< 10 kHz 0,100 B Norme CEI/NF EN 61094-2 | réciprocité en
cavité
31,5 Hz <7240 Hz 0.045 dB
40 Hz <7< 3,15 kHz 0035 dB
3,15KkHz <=4 kHz 0,040 dB
4 KkHz <f£5kHz 0,045 dB
Niveau S5kHz <f<86,3 kHz 0,050 dB
Microphone de laboratoire de type LS2P eficacité en 6.3 kHz < £ B kHz 0.065 dB
(CEl et NF EN 61094-1)
pression 8 kHz < F< 10 kHz 0,085 dB
10KHz < £ 12,5 kHz 0,11dB
12,5kHz < F< 15 kHz 0.15dB
15 KHz < £ 20 kHz 0.20d8
20 KHz < ££ 25 kHz 0.30 a8
ACOUSTIQUE ET ULTRASONS / Microphones
Reéférence 5 A
portée Obijet Mesurande Etendue de mesure Incfertlt!.lde Référence de la méthode Prlnc.:lpe dela
P élargie méthode
générale
Niveau 315Hz= 0,06 dB Méthode de
defficacité en 2KHz <f£5kHz 0,09 dB Norme CEI/ NF EN 61094-5 | substitution en
ression < 0,15 dB cavité
Microphone de travail de type WS1 P SkHz <7< 10 kHz
(CEl et NF EN 61094-4)
Réponse en 315 Hz<f<630Hz 0,10 dB .
. N Méthode de la
fréquence a la 630 Hz < 73,15 kHz 0,15 dB 3
) Norme CEI/ NF EN 61094-6 rille
grile 315KkHz<f£10kHz | 03008 dentamnoment
d’entrainement 10 kKHz < f< 12,5 KHzZ 0,40 dB
1 R e 5
Microphane de ravail de type WS2 u'er:lc\;izg en Ppimiiie g'g; 33 Norme CEI / NF EN 61094-5 szﬂiﬁﬂifin
(CEIl et NF EN 61094-4) 2KkHz <f<dkHz : - ne
pression 5 kHz < f< 8 kHz 0,15dB cavite
31,5Hz=r<63kHz 0,06 dB
6,3 KHz <f<8kHz 0,07 dB
) . - Niveau Méthode de la
8 kHz <= 10 kHz
Microphone d?é;"::':i Eﬁeﬁ\:\gi?fdme enLszp defficacité en . 0.08 d8 Norme CEl/ NF EN 61094-2 | réciprocité en
pression 10kHz <7<12,5 khiz 0,10 dB cavité
125 kHz < f<16 kHz 0,13 dB
16 kHz < <20 kHz 0,20 dB

Lorsque la fréquence d'étalonnage ne comrespond pas a une fréquence médiane de tiers d'octave, l'incertitude est interpolée linéairement sur une base de fréquences

logarithmiques
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ACOUSTIQUE ET ULTRASONS / Systémes de mesures acoustiques (sonomeétres, exposimétres...)

Référe_nce 3 . ) Principe de la
portée Objet Mesurande Etendue de mesure Incertitude élargie Référence de la méthode méthode
générale
63 Hz £7<1,25kHz 0.25dB
1,25 kHz < 7= 1,6 kHzZ 0,30 dB
16kHz <7 5kHz 0,35 dB ,
. . ) - ’ Méthode de
Reéponse lrequ.entlelle en SkHz < fz8kHz 040 a8 Norme CEI / NF EN 61094-8 | substitution en
champ libre B8 kHz <f= 10 kHz 0,55 dB champ libre
10kHz < F£12,5kHz 0,60 dB
12,5 kHz < f< 16 kHz 070 dB
- . 16 kHz < £< 20 kHz 1,00 dB
4 Chaine sonometrique
63 Hz <7< 1,25 kHz 0,25 dB
1,25 kHz £f< 1,6 kHz 0,30 dB Norme CEI/NF EN 61672-1 | Méthode de
16kHz=7=5kHz 0,35dB Norme CEI/NF EN 61672-2 | substitution en
Pondérations fréquentielles SKkHzZr<8 kHz 0,40 dB Norme CEI / NF EN 61672-3 | champ libre et
en champ libre 8 kHz << 10 kHz 0,55 dB Méthodes développées parle | méthode de
10 KHZ £ f< 12,5 kHz 0,60 dB laboratoire : simulation
12,5 kHz < F< 16 kHz 0,70 dB 334 SO 0502 et 334 SO 0501 électrique
16 kHz < £ 20 kHz 1,00 dB
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4.3. LABORATOIRE NATIONAL DE METROLOGIE ET D'ESSAIS

ACCELEROMETRIE, VITESSE ET DEPLACEMENT / ACCELEROMETRY, VELOCITY AND
DISPLACEMENT

Portée générale

ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Sensibilité capteur
N* Objet Mesurande Remarques
Méthode de mesure interféremétrique du déplacement et mesurage
Accéléromeétre ou chaine . &
1 e Sensibilité du capteur dela fréquence
accélérometrique .
En régime sinusoidal
Accélérométre ou chaine i Methode de mesure par comparaison a un accélérométre étalon
2 s . Sensibilité du capteur
accéleromeétrique En régime sinusoidal
. B . - Mesure a l'aide d’'une chaine accélérométrique étalon de
3 Dosimeétre vibratoire Accélération K rcoa . - - )
I'accélération appliquée au dosimétre vibratoire
ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Calibreurs d’accélération
N* Objet Mesurande Remarques
Accélération Mesure a l'aide d’'une chaine accélérométrique étalon de
4 Calibreur accélérométrique Fréquence I'accéleration engendrée par le calibreur, et mesure directe
Distorsion En régime sinusoidal

Portée détaillée

ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Sensibilité capteur

Référence
portée
générale

Objet

Mesurande

Etendue de mesure

Incertitude élargie

Référence de la méthode

Instrument de mesure
d’accéleration

Sensibilité du capteur

0,001m-52<A<150m - 52

05Hz £F<5000Hz

030 x10%x S

Tm-s2<A<150m - s?
5000Hz=F<7000Hz

060 x10%x S

Norme ISQ 16063-11

Tm-s2<A<150m - s?
7000Hz=F=<10000 Hz

10%x102x S

Instrument de mesure

Tm-s?ZA<450m - s?
10 Hz = F <5000 Hz

090 x 102 x S

Tm-s2<A<450m - s?

05Hz=F<2000Hz

- . -2 (2] -
2 daccélération Sensibilité du capteur 5000 Hz £ F < 7 000 Hz 13x10%x 8 Norme I1SO 16063-21
Tm-s?<A<450m-s? 18%102% S
7000Hz=F=<10000 Hz
Dosimetre vibratoire Accélération 0im-s?cA<im-s? 25%x102x A
05 HzZF <160 Hz '
3 Norme I1SO 8041-1
. - . L 1Tm-s?2<A=100m-s?
Dosimeétre vibratoire Acceélération 14%x102x A
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ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Calibrateurs d’accélération
Référence
portée Objet Mesurande Etendue de mesure Incertitude élargie Référence de la méthode
générale
Calibreur s
. o Accélération 2m-s?2<A<100m-s2 1,0x 102 x A
accélérométrique
- Méthode développée par le
4 accé?:rl:n?-;zl:; e Fréquence 40 Hz £ F< 1 000 Hz 60x104xF laboratoire
4 n° EE_P_D01655_334V0502
Callbrewr Distorsion DHT 0,03 VIV 0,0050 VIV
accélérométrique

A = Amplitude en accélération
F = Fréquence

5 = Sensibilité de I'instrument (accélérométre ou chaine accélérométrique) définie par le rapport de la sortie électrigue de I'instrument par 'accélération appliquée.

DHT = Distortion

Les incertitudes élargies correspondent aux aptitudes en matiére de mesures et d'étalonnages (CMC) du laboratoire pour une probabilité de couverture de 95 %.

# Accréditation rendue obligatoire dans le cadre réglementaire frangals précisé par le fexte cité en référence dans le document Cofrac LAB INF 99 disponible sur www.cofrac.fr

4.4. TRESCAL, Agence de Rungis
ACOUSTIQUE ET ULTRASONS / ACOUSTICS AND ULTRASOUND

Accréditation n® 2-7148

ACOQUSTIQUE ET ULTRASONS / MICROPHONES

de 90 a 125 dB

. Incertitude | Référence de la Lieu de
Objet Mesurande Etendue de mesure élargie méthode Remarques réalisation
Microphone & condensateur I;rfqlugggeH(;in1 t:)
carlouchesvegjtyﬁe"LSW (17et Niveau de pression acoustique 01548
an 94 et 114 dB Wéthode Inteme e
Fréquence (fen Hz) P(?Ago&?R"L]JiIE%Scl
Microphone & condensateur f=2512Hz+1%
cartouches de type LS2 (1/2") et f=1000Hz+1 % 0,15 dB
Ws2 (112" Niveau de pression acoustique
94, 104, 114 dB
Microphone a condensateur Fréquence (fen Hz)
associé a un préamplificateur, Niveau f=1000HzZ+1% 020dB Méthode de substitution, par
cartouches de type LS1 (1 ") et defficacité Niveau de pression acoustique i comparaison avec un microphone | En laboratoire
WSs1(1") 94 et 114 dB de référence
Microphone a condensateur Frrfc:]Quﬁe:IngeH(g in1 f) i .
associé & un préamplificateur, f=1000HZ41 ,; 0204p | Methode inteme p®
cartouches de type LS2 (1/2 ") et Niveau de pression acotl.)lstique b PCACO-RUN-0006
ws2(1/z") 94,104 et 114 dB
. Fréquence (fen Hz)
hoptone s e roasnatiza 000zt % | o
" Niveau de pression acoustique .
cartouche de type WS3 (1/4 ™) 94,104 et 114 dB
ACOUSTIQUE ET ULTRASONS / CALIBRATEURS ACOUSTIQUES
- Incertitude Référence de la Lieu de
Objet Mesurande Etendue de mesure élargie méthode Remarques réalisation
Fréquence (fen Hz)
Niveau de r=2512Hz+1% . o .
Calibreur acoustique pression £=1000 Hz 1% 0,15 dB yg?gg?;ﬁi%engg Cnmpa"“sgg f;z;ﬂ:'mpm"e En laboratoire
acoustique Niveau de pression acoustique

Portée FIXE : Le laboratoire est reconnu compétent pour pratiquer les méthodes décrites en respectant strictement les méthodes mentionnées dans la portée d'accréditation.
Les modifications techniques du mode opératoire ne sont pas autorisées.
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ACCELEROMETRIE, VITESSE ET DEPLACEMENT / ACCELEROMETRY, VELOCITY AND

DISPLACEMENT

ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Sensibilité capteur
. Caractéristique y . . Référence de la I . Lieu de
Objet mesurée ou recherchée | Etendue de mesure Incertitude élargie méthode Principe de la méthode réalisation
5<A <100 200
5<F<10 -
5=A<100
16 %
L 10<F<30
ACCEIEromELre de masse Etalonnage par comparaison
inférieure a 130 grammes Sensibilité 5=A<100 o Méthode inteme g€ P: mparal; En
i T 14 % . indirecte a un accélérométre
visse directement sur un accelerometrique 30<F<3000 n® PCAC-RUN-0001 stalon de réfe laboratoire
insert en céramique elalon de reference
<
5A< jIDD 20%
3000 < F<6000
5=<A <100 250
6000 < F < 10 000 -
100 = A =750 14%
25<F<30 e
s R 100<A =750
Accélérométre de masse 1,1 % .
inférieure a 130 grammes Sensibilité 30=F=3000 Méthode inteme F;s:ﬁ:ctn:%eu%a;g:géﬁﬁ:;org En
uwﬁiZsArZEtség[Z?]:is&l:;un accélérométrique 100 < A < 750 20% n® PCAC-RUN-0001 &talon de référence laboratoire
3000 < F=6000 '
100=A =750 259
000 < F < 10 000 o
A : Amplitude de I'accélération enm - 52
F . Fréquence en Hz
ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Sensibilité capteur
Objet Caracteristique Etendue de mesure Incertitude élargie Reference de la Principe de la méthode Lieu de
mesurée ou recherchée méthode réalisation
<
5<A<100 22%
5=F<10
Accélérométre de masse 5=A<100 16%
, o -
eode meme | Elornage g conprsn |
" accélérometrique 5<A<100 n* PCAC-RUN-0001 . ar laboratoire
mrectem:g::;r‘quunemsen en e 000 14% étalon de référence
5<A<100 20%
3000 < F <5000 e
100 < A <750
14 %
Accélérométre de masse 25=F<30
comprise entre 130 et — - . Etalonnage par comparaison
s Sensibilité 100 A =750 Méthode interne o ‘ . : En
200 grammes vissé P i ; 1,1% . gy ¥ indirecte a un accélérométre
directement sur un insert en accelerometrique 30<F=3000 n* PCAC-RUN-0001 étalon de référence laboratoire
céramique 100 £ A £ 750
2,0 %
3000 < F <5000 o
ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Sensibilité capteur
. Caractéristique . " . Référence de la Lieu de
Objet mesurée ou recherchée |  Etendue de mesure Incertitude élargie méthode Remarques réalisation
5=A <100
22%
5<F<10 "
A<
D
Accélérométre de masse £F=<
inférieure a 15 grammes S ) . Etalonnage par
collé 2ur adantateur ln. Sensibilité 5=A<100 14% Méthode inteme | comparaison indirecte & un En
. 'aap! accélérometrique A0< F<3000 N n® PCAC-RUN-0001 accélérométre étalon de laboratoire
méme vissé sur un insert rétérence
en céramique 5<A<100
24%
3000 < F< 6000 '
5=zA<100 349%
6000 < F=< 10000 '
100 <A <750
1.4 %
25=F<30
Accélérométre de masse 100 <A =750 11% Etalonnage par
mfe[\eurela 15 grammes Sensibilité 30=F<=3000 ' Méthode interne comparaison indirecte & un En
collé sur I'adaptateur lui- a o al . i A
L L acceléromeétrique 100 < A < 750 n® PCAC-RUN-0001 | accélérométre étalon de laboratoire
méme vissé sur un insert =A= 249 référence
en céramique 3000 < F< 6000 !
100 =A< 750
3.4 %
6000 < F=< 10000

A : Amplitude de I'accélération en m - 52

F : Fréquence en Hz
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ACCELEROMETRIE, VITESSE ET DEPLACEMENT / Calibrateurs d'accélération
. Caractéristique " . . Référence de la Lieu de
Objet mesurée ou recherchée |  Etendue de mesure Incertitude élargie méthode Remarques réalisation
9<A<100 .
20=F<40 9%
G9=A<100
40%F <3000 1,6 % Etalonnage par
< < - . .
. L L s =r= Méthode interne comparaison avec une En
Calibreur accelerometrique Acceleration 9<A<100 n°® PCAC-RUN-0005 | chaine accélérometrique de | laboratoire
o phi
3000 < F< 6000 28% reférence
G9=A<100 32%
6000 < F=< 10000
100 = A<750
14 %
40 < F=3 000
Etalonnage par
. A e A 100 <A <750 Méthode interne COMparaison avec une En
o
Calibreur accelerometrique Acceleration 3000<F 28% n® PCAC-RUN-0005 | chaine accélérometrique de | laboratoire
- réeference
100 = A <750 329
6000 < F<10000 ’

A : Amplitude de raccélération en m - 52
F: Fréquence en Hz

Portée FIXE : Le laboratoire est reconnu compétent pour pratiquer les méthodes décrites en respectant sfrictement les méthodes mentionnées dans la portée d'accréditation.
Les modifications techniques du mode opératoire ne sont pas autorisées.

4.5. HOTTINGER BRUEL & KJAER FRANCE SAS, Laboratoire d'étalonnage
acoustique
ACOUSTIQUE ET ULTRASONS / ACOUSTICS AND ULTRASOUND

Portée flexible FLEX1 : Le laboratoire est reconnu compétent pour pratiquer les étalonnages en suivant les méthodes référencées et leurs révisions ultérieures.

ACOUSTIQUE ET ULTRASONS / Microphones (1201)

Référence de la

Objet Mesurande Etendue de mesure* Incertitude élargie a Remarques
méthode
Microphone & condensateur seul Niveau d'efficacité de -42
ou associé a un préamplificateur : dBa-22dB (re 1V/Pa)ala 0.08 0B
cartouches de type LS1 (1 ") et fréquence f= 251 Hz (+ 1.5 '
LS2 (112 ™) Hz)

Microphone a condensateur seul Niveau Niveau d'efficacité de -42

ou associé a un préamplificateur : , . | dBa-22dB(re 1V/Pa)ala Méthode de comparaison simulianée avec
cartouches de type WS1 (17 et | FEMEACE | (e ence 1= 251 Hz (£ 1.5 0.08 aB NF EN 61094-5 un microphone de référence

Ws2 (1127) en pression Hz)

Niveau d'efficacité de -85
dBa-42dB (re 1V/Pa)ala
frequence f=251Hz (£ 1,5

Hz)

Microphone a condensateur seul
ou associé a un préamplificateur :
cartouche de type WS3 (1/4 ")

0,13 dB

*Le niveau d'efficacité en pression est déterminé pour un niveau de pression acoustique proche de 102 dB (re 20 pPa) pour les microphones types LS1 et WS1 et proche de 112
dB (re 20 pPa) pour les autres microphones. |l s'agit du niveau d'efficacité a circuit ouvert ou du niveau d'efficacité du micropheone associé a un préamplificateur selon les cas.
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ACOUSTIQUE ET ULTRASONS / Microphones (1201)
Objet Mesurande s ?e Incertitude élargie Refer-_ence DE Remarques
mesure méthode
Microphones WS1
Microphone a condensateur seul 20Hz<f<129Hz:0,12 08
P .. . ) N 125Hz=<7<2kHz:0,09dB
0ou assoclie a un preampllflcaleur : 20 Hz a 8 kHz 9 kHz < F< 4 kHz - 0.12 dB
cartouches de type WS1 (1) 4KHZ <7< 5 KHz  0.15 dB
S kHz <f=8kHz:0,20dB
Microphones WS2
20Hz=<f<125Hz:0,12dB
Microphone a condensateur seul Re 125 Hz <7< 4 kHz : 0,09 dB
ou associé a un préamplificateur : fréeile:l;:z Zr\]a 20 Hz & 40 kHz 4 kHz < f< 8kHz: 0,12 dB
cartouches de type W52 (1/2") q e 8§ kHz <f< 16 kHz:0.20 dB NF EN 61094-8 Méthode de la grille d’entrainement
9 16 kHz < f< 31,6 kHz - 0,24 dB
drentrainement 31,6 kHz < F< 40 kHz - 0,30 dB
Microphones WS3
20Hz<f<125Hz:0,12dB
Microphone & condensateur seul 125Hz <7< 5kHz - 0,09dB
P .- . ) R - SkHz<f<10kHz:0,12dB
0ou associe a un preampllflcaleur . 20 Hz a 100 kHz 10 KHz < F< 20 kKHz - 0.15 dB
cartouche de type WS3 (1/47) 20 kHz < f< 40 kHz * 0,18 dB
40 kHz < 7= 80 kHz : 0,24 dB
80 kHz < f< 100 kHz : 0,36 dB

7. fréquence d'étalonnage

* La mesure de la répense en fréquence du microphene & la grille électrostatique est effectuée relativement au niveau a 251 Hz, a un niveau de pression acoustique proche de

90 & 100 dB selon le type de microphone

ACOUSTIQUE ET ULTRASONS / Calibreurs acoustiques (1201)
Objet Mesurande Etendue de mesure In?ertlt!.lde Refer-:ence DI Remarques
elargie méthode
Pistonphone : 0,09
Niveau de pression 93 3 125 dB SPL GB_ Méthode de comparaison avec pistonphone étalonné et
acoustique Autre calibreur : microphone type LS2
Calibreur 0,10dB
acoustique ou Fréquence du signal 250 Hz et 1 kHz o CEI /NF EN 60942 N ! - 5

pistanphone acoustique (Iréquences nominales) 0,01 % Mesure par systéme d'acquisition Bruel & Kjaer PULSE

Taux de distorsion 01%=d<4% 0.25%
totale Mesure par systéme d'acquisition Bruel & Kjaer PULSE

A% <d<10% 0,5 %

d > Taux de distorsion totale

Les incertitudes élargies correspondent aux aptitudes en matiére de mesures et d'étalonnages (CMC) du laboratoire pour une probabilité de couverture de 95%_

*# Accréditation rendue obligatoire dans le cadre réglementaire francais précisé par le texte cité en référence dans le document Cofrac LAB INF 99 disponible sur
vww.cofrac.fr
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5. DAKKS (Némecko)
5.1. SPEKTRA Schwingungstechnik und Akustik GmbH Dresden
Acoustical quantities
Permanent Laboratory
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks

Calibration item / procedure of measurement
Acoustical quantities * Sensitivity level:
Sound pressure level -60 dB to +20 dB IEC 61094-8:2012
(free field) / {referring to 1V / Pa) Substitution method in
Measuring microphone 125Hz to < 250 Hz an a\?\:ttl:]z: ;rr\a:lThQr 0.30 dB Measurement of cartridge
Free-field open-circuit or i
. P e 250 Hz to g kHz standard microphone at 0.25 dB capacitance
effective sensitivity level of d lavel
measuring microphones =8kHz to 10 kHz sound pressure leve 0.35dB
ith / without wind shield 74 d8 to 34 db
wi >10kHz to 20 kHz 0.40 dB
Sound pressure level Sensitivity level: IEC 60942:2004
(pressure) / -60 dB to +20 dB Calibration with
Measuring microphone (referring to 1V / Pa) reference standard:
Open-circuit or effective 250Hz 94 dB Calibrator
pressure sensitivity level of -
measuring microphenes 250Hz f 114 dB Calibrator
250Hz [ 124 dB Pistonphone 0.15 dB
1000Hz f 94 dB Calibrator
1000Hz [/ 114 d& Calibrator
Sensitivity level: IEC 61094-5:2016 Calibration at frequency
-60 dB to +20 dB Comparative measurement in SZEIK:F:‘_A S:;ﬂ-?:‘ f=> 10 kHz
({referringto 1V / Pa) an electro-acoustical coupler : h [¥"-microphone) or
SLSH: to SKHZ | e mier. 31.5 Hz to 16 kHz 01548 0.154d8 ;:sssisl:luﬁij::lrw-:;:x;holzcl o
>5kHz to 10 kHz 1"-micr. 31.5 Hz to 8 kHz 0.20 dB 0.50 dB microphone grid
>10kHz to 16 kHz at64 dB1o 124 dB 0.40 dB
IEC 61094-5:2016
%' or B¢
15H to 2 kHz T ormtat 0.25dB
sound pressure level
84 dB to 114 dB
Sound pressure level Sound pressure level: Approved Any other Data .a_pply to reference
(pressure), frequency, 74 dB to 130 dB calibrators calibrators conditions for approved
total harmonic distortion | (referring to 20 pV / Pa) sound calibrators:
Calibrators 250Hz / a4 dB |EC 60942:2004 [E:EDB%C;;UL.B kPa;
pistonphones and Substituti ith r.h)
" 250Hz / 114 dB ubstitution measurement wit!
Sound calibrators traced-back calibrators
250Hz / 124 dB 0.1dB 0.2dB
1000Hz / 94 dB
1000Hz / 114 dB
Frequency: Measurement with traced- 0.05 Hz
250 Hz or 1 000 Hz back frequency counter .
Total harmonic distortion: Ratio of the fundamental
frequency 1o ten 0.2%

0.1% to 10 %

harmonic components
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Permanent Laboratory
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks
Calibration item / procedure of measurement
Sound pressure level Sound pressure level:
(pressure), frequency, total 60 dB to 130 dB |EC 6094 2:2004
harmonic distortion / {referring to 20wV / Pa) Calibration with
Calibrators 31.5Hr to 10 kHz reference sta.nf:llard } 0.2 de
Multi-tone calibrators (L51P or LS2P) 1" or 1
>»10kHz to 16 kHz 03dB
Frequency Measurement with traced- 0.05 H
31.5Hz to 16 kHz back frequency counter i .
Total harmonic distortion:
0.1 % to 10 % Ratio of the fundamental
in the Range frequency to ten harmonic 0.2 %
31.5 Hzto 4 kHz Componeis
Sound pressure level - e Approved Any aother
Deviati f indicati f
(free field) / surzhion ot indication infrequen sound level | sound level
Cy range
Sound level meters meters meters
Sound level meters with 175 H: to « 50 Hz 0.35dB 0.65 dB
separate microphane 250Hz 8 kH 0.30de 0.40dB
N N . " rd L} z . 4
with /without wind shiekd IEC 61672-3:20135ubstitution
»8kHz to 10 kHz methad i an anecholc 0.40de 0.50de
>10kHz to 20kHz chamber with %" or 0.45 dB 0.60 dB
1"standard mi hi
Sound level meters with Deviation of indication in Ftandara micraphans
. atsound pressure level 74 dB
microphone attached to freqguency range to 94 dB
:*:i:}’dw'th / without wind 125Hz o <250Hz 0.5 dB 084d8
250Hz to 8 kHz 0.4 dB 0.5dB
»BkHz to 10 kHz 0.5dB 0.6 dB
>»10kHz to 20 kHz 0.6 dB 0.8dB
Sound pressure level Deniati £ indicati " IEC 61672-3:2013 Approved Any other Deviation of
Sound level meters Ew:elf:rzn;: |;?n::\n @ Calibration with sound level sound level | indication is stated
(pressure) P reference standard: meters meters without considering the
ffect of the device bod
50Hz /  94ade Calibratar erect ofthe cevice hocy
Calibration at frequency
250Hz / 114 d& Calibrator f= 10 kHz (¥*-micro-
250H: [/  124dB Pistonphone 0.15 dB 0.20ds | phonejorfx> 5kHz
- [1*-micraphane) anly
loook: / 94 d& Calibrator possible with removable
1000Hz 114 d& Calibrator microphone grid
Deviation of indication in the eC ?15?_2'32“13 Approved Arry other
Comparison in an electro- sound level sound level
frequency range .
acoustic coupler meters meters
31.5Hz to 5 kHz V¥ -micr. 315 He to 16 kHz 0.25dB 0.30de
>5kHz to 10 kHz 1*-micr. 31.5 Hz to & kHz at 0.30de 0.40de
>»10kHz to 16 kHz 64810 124 d8 0.50de 0.60 dB
IEC 61672-1:2013
%" -microphone or ¥
315Hz to 2 kHz microphone at a sound 0.25 dB 0.30dB
pressure level
84 dB to 114 dB
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Permanent Laboratory
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks

Calibration item

[ procedure

of measurement

Sound level meter
Inherent noise

IEC 61672-3:2013
Measurement at lowest

i X 0.5 dB
) possible ambient sound
Lowest m. Ezfs.m_ng range [dDWI‘l to 20 4B [A”
A weighting
IEC 61672-3:2013
Measurement with shorted 0.1dB
dummy capacitor
Frequency weighting A, B, CLIN, Z, FLAT
weightings 0.1 dB
224 Hzto 22.4 kHz
Frequency weighting A, B, C, LIM, Z, FLAT
at 1 kHz weightings 0.05 dB
1 kHz
IEC 61672-3:2013
Level linearity A, B, C, LIM, Z, FLAT
weightings Supply of electrical signa 0.1d8
224 Hzto 224 kHz through dummy capacitor in
Tone burst response Tone pulse duration: voltage ranga RMS
0.25 msto 1 000 ms 20 pVRMS to 20 VRMS 0.1 dB
& kHz 26dB to 146 dB
frelpv)
C-weighted peak level Test signal:
0.5 and 1 cycle 0.1 dB
31.5 Hz; 500 Hz; 8 kHz
Owverload indication Fositive and negative half-
sinusoidal signals 0.1 dB
4 kHz
Exceedance peak lewvel Ly 4 kHz tone pulse DIN -1-565]‘:_20 111-. 0.10 dB
Supply of electrical signa
Tact maximum peak level through dummy capacitor in
Lars 4 kHz continuance signal voltage range RMS 0.12 dB
20 pVRMS to 20 VRMS
Signal conditioner for |EC 61672-3:2013
microphones Polarization voltage Measurement of D2V

Polarization voltage 00V voltage difference to
reference source
F itivi 125Hz 800 H 0.4dB (0.5 dB Calibrats t
f:d:fh;i?;;;::? edance) —— : IEC 50318-6:2007 ‘: J SaﬂI:r:m: 135 M contact force
a »B00Hz to 4 kHz Calibration with 0.5dB (0.7 dB) : i
=4 kHz to 8 kHz impedance head at 1.0dB (1.0dB)
- N (23.0 £ 0.5)°C
Artificial mastoid 250 Hz 1.0 degree
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Mechanical quantities / — Acceleration / — Velocity
Permanent Laboratory
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks

Calibration item

/ procedure of measurement

Acceleration

For sinusoidal excitation and narrow-band evaluation methods (sine approximation), the amplitudes of vibration acceleration,
vibration velocity and vibration displacement are unambiguously linked to one another by the vibration frequency. This is why
vibration velocity sensors and vibration displacement sensors can be calibrated using the measurand acceleration as stated in the
table in ranges of velocity and displacement - converted accordingly for the stated frequency ranges. All measuring ranges refer to
peak values (sinus amplitude).

Acceleration (secondary) 150 16063-21:2003 Sensor\l.vmght up to .
sinusoidal * DKD-R 3-1 Part 3:2018 0.9 kgDisplacement amplitude
Vibration sensor s Fart = up to 400 mm
D!gltall\.l’lhratlnn meter (DTI) 0.1Hz to <0.2 Hz 15% [/ 2.0° Calibration result:

Vibration meter - complex sensitivity
Laser vibrometer 0.2Hz to <04 Hz 1.0% / 1.0° h
Calibration System for P 3 N I:?r‘nountfp ase)
A 0.01 m/s to 20m/s 04Hz to <1Hz 0.7% / 07 - displayed deviation
vibration Sensors  vibrati litud
1Hz to 63 Hz 05% / 0.7° viaration amplituce
>63 Hz to 160 Hz 1.0% / 10°
2Hz to <5 Hz 15% / 10° Sensor weight up:
N 1.0kg at 2 Hz to 2 kHz
5Hz to < 20 Hz 1.0% / 1.0 0.5 kg at 2 kHz to 10 kHz
0.1 mfs* to 500 m/s? 20Hz to 1kHz 0.5% [ 05° Displacernent amplitude up to
>1kHz to 5 kHz 1.0% / 1.0° 10 mm
> 5kHz to 10 kHz 20% [/ 10°
5Hz to <10 Hz 1.0% [/ 1.0° Sensor weight up to 0.2 kg
10Hz to <20 Hz 07% [ 07° g':np:cementamp"mde up to
20Hz to 1kHz 05% [/ 05°
1mfs* to 250 m/s? >1kHz to S5 kHz 0.7% /[ 07
>5kHz to 10 kHz 15% / 1.0°
>10kHz to 15 kHz 20% [ 200
>15kHz to 20 kHz 25% [/ 3.0°
Geophone [ Seismometer 150 16063-21:2003 Maximum payload refer under
Measurement chain DKD-R 3-1, Part 3:2018 chapter: “Acceleration
0.2Hz to < 1Hz 15% / 1.5° ;'”usn'dalfefphc’”e”
eismometer
1Hz to 10 Hz 10% / 10° : .
0.001m/s to 20 m/s? Calibration resullt.l
>10Hz to 160 Hz 20% [ 2.0° - complex sensitivity
{amount /phase)
>160 Hz to 400 Hz 3.0% [/ 3.0°
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Permanent Laboratory
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks
Calibration item [ procedure of measurement

Acceleration (secondary) 150 16063-22:2005
shock (sin®-pulse) ® DED-R 3-1, Part 2:2018
Vibration sensor Shock excitation
Vibration meter Pulse width {PWHS):

Digital Vibration meter {OTI) , . Excitation with pandulum
0.2 km/s* 2 kmy/s* 10 t 1 1%
Calibration system for " to mfs me e m Sensorweightup to 0.3 kg
viaration sensors 02km/s to  2km/s? 40ms to 16ms 0.8% Excitation with PN-LMS
~2kmfs’ to 20 km/s’ 04Ams to 0.1ms 15% Sensar weight
up to 0.05 kg
=20 kmfs? to 100 km/s? 0.2ms to 0.08 ms 30%

Acceleral.:ir.rn [secondary) 150 16063-.22:2.005 Excitation with HOP-MS
shock (sin-pulse) * Shock excitation Sensor weight
Vibration sensor Pulse width (PWHS): upto 0 IZIng
Vlh.ra uu!n meter 0.2kmys* to  25km/s 00ps  to 150 ps 1.0%

Calibration system for

vibration sensors 0.2kmfs*  to 5.5 km/s? < 150 ps to 100 ps 1.5%
0.2 kmfs*  to 10 km/'s® < 100 ps to 30 us 2.0%
10km/s’  to 40 km/'s’ 70ps to 30ps 4.0%

Acceleration (primary) 150 16063-11:19%90KD-R 3-1, Sensor weight up to
sinusoidal * Fart 4: 2018 0.9 kgDisplacement amplitude
V!hrat!un SENS0r 01Hz to £0.7 Hr 10% / 15° up to 400 I'I'II'TI‘:E|IbI'iI?H.:II':I
Vibration meter result:- complex sensitivity
Laser-vibrometer 0.2Hz to < 0.4 Hz 05% /07 (amount /phase)- displayed
Calibration system for 0.01mfs’ to 30 m/s? 04Hz to <1Hz 05% / 05 deviation- vibration amplitude
vibration Sensors ’ . . -

1Hz to 63 Hz 03% [ 057
*63Hz to 160 Hz 0.7% [ 07"
Geophane / Selsmometer 150 16063-11:1999 Mimas : maximum Payload
Measurement chain DKD-R 3-1, Part 4:2018 Device under
. . TestCalibration result:-
01Hz to < 0.2 Hz 15% /J 20 complex sensitivity
Miane: vertical: 50 kg (amount/phase)-
M hOrizontal: 30 kg displayed deviation
0.2Hz to <1Hz 10% / 100
M vertical: 50 kg
M hOrizontal: 30 kg
1Hz to 10 Hz 07% f 10°
Mmax vertical: 50 kg
0.001 m/s* to 20 mys’ Mma: horizontal: 30 kg
»10Hz to 160 Hz 15% J 15°
My, vertical: 20 kg
My horizontal: 20 kg
=160 Hz to 400 Hz 0% / 200
My vertical: 10 kg
> 160 Hz to 260 Hz o S A
Mma: - horizontal & kg
» 260 Hz to  320Hz 0% S a0

Mea : horizontal 6 kg
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Calibration and Measurement Capahbilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks
Calibration item / procedure of measurement
Vibration sensor is For vibration exciters whose
. L . 150 16063-11:1939 .
integrated in vibration technical data correspond to
. X DKD-R 3-1, Part 4:2018 . . X .
exciter (internal reference the vibration exciters used in
accelerometer) N the laboratory
01Hz to <0.2H 10% /15 Displacement up to 400 mm
0.2Hz to <0.4Hz 05% /[ 07° Calibration result:
0.01m/s? to 30 m/st D4Hz to <1Hz 04% / 05° - complex sensitivity
{amount /phase)
1Hz to B3 Hz 03% /[ 04°
>63Hz to 160 Hz 05% /[ 07°
Vibration sensor 150 16063-11:1999DKD-R 3-1, Sensor weight up to 0.9 kg
Vibration meter Part 4:2018 Displacement amplitude up to
Laszer vibrometer . A00mm
Calibration System for H: e 220k 05% /05 Calibration result:
vibration sensors 20Hz to 1kHz 03% /[ 05° - complex sensitivity
>1kHz to 5 kHz 05% / 05° (amount /phase)
1m/s* to 250 mys? - displayed deviation
»>5kHz to 10 kHz 10% /[ 1 - vibration amplitude
>10kHz to 15 kHz 20% [ 2°
>15kHz to 20 kHz 25% [/ 3°
Vibration sensor is 150 16063-11:19990KD-R 3-1, For vibration exciters whose
integrated in vibration Part 4:2018 technical data correspond to
exciter (internal reference 5 Hz too <30 Hz 05% / 04° the vibration excn_:ers |leed in
accelerometer) the laboratoryCalibration
20Hz to 1 kHz 03% / 04° result:- complex sensitivity
) ) >1kHz to 5 kHz 03% / 04° (amount /phase)
1m/s* to 100 mjs?
>5kHz to 10 kHz 05% [/ 07°
>10kHz to 15 kHz 10% [/ 15°
>15kHz to 20 kHz 15% [/ 2.0°
Reference Laser vibrometer IS0 16063-41:2011 Calibration
01Hz to <0.4Hz 025% / 0.20° result:Deviation of
indication Displacement
04Hz to  <10Hz 015% / 0.20° amplitude up to
0.0l mfs' to 30 m/s* 400 mmCalibration
10Hz to 160 Hz 015% / 0.20° result:- complex
sensitivity (amount
/phase)
IS0 16063-41:2011 Displacement amplitude
SHz to 1kHz 015% / 0.2° up to & mm
Calibration result:
5 /52 >1kHz to 10 kHz 015% / 05° - complex sensitivity
1.0m/s* to 250 m/s
>10kHz to 15 kHz 025% / 10° (amount /phase)
»15kHz to 20kHz 030% / 1.5°
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Permanent Laboratory
Calibration and Measurement Capahilities (CMC)

Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks

Calibration item /[ procedure of measurement

Acceleration (primary) 0.17 m/s* to <0.342 m/s? 2.4% Calibration result:

o - .
static ” 0342m/s* to <0513m/s? 1.3% deviation for measuring
Vibration sensor 150 16063-16:2014 instruments and transmission

0513 m/s* to <1.703 m/s? b : B 15 0.90 % coefficient for sensors
Calibration from 0 m/s (transducer)
2
1.703 m/s* to <3.355m/s* until maximum local 0.30 %
3355 m/s? to <6.306m/s? gravity acceleration by 0.20 %
6306m/s to <9219 m/s inclination in the 010%
. m/s o . m/s earth’s gravity field -
9.219m/s* to  9.811m/s 0.04 %
Vibration meter omfs* to 9.811 m/s? 0.01 m/s*

Inclination angle 10 to <2* 2.2% Calibration result:
(secondary)inclination angle * to <3 12% - transfer coefficient
sensor B-5tat-01_W1:A01

3* to <10° T 0.50 %
Calibration in the
10° to <25 angular range 1° to 90° 0.30 %
25 to 50| in relation to the direction of 0.20%
the gravitational vector g, -
50° to <75 0.10 %
75" to a0* 0.04 %

Angular rate dynamic W-Rot-01_V1: AD1 Calibration result:

(secondary) . . - complex sensitivity
8%s to 3000°/s 05Hz to <1Hz 07% / 08 {value/phase)
<lHz to 200 Hz 06% / 0.8 - displayed deviation

Charge conditioner * DKD-R 3-2:2019
Charge amplifier 0.2Hz to 20 kHz 0.25% /05" Calibration result:

01pC to 10.000 pC _ itivi
S 20kHz  to 50 Hz 10% complax sensitivity
(value/phase)
Voltage amplifier 0.2Hz to 20 kHz 0.2% /05"
10mV to 0V
»20kHz to 50 Hz 10%

Dynamic Force (secondary) K-lmp-01_W1: AD1 Calibration result:
shock Shock excitation transfer coefficient
Impact hammer {sin®-pulse)

10N to S00N 10ms to 0.1 ms 5%

Vibration calibrator * DIN 1SO 160633-44:2018
Vibration amplitude SHz to <20Hz 1.0%

01m/s? to 200 m/s* 20Hz to 1 kHz 0.5 %

=1kHz to 5 kHz 1.0%

=5kHz to 10 kHz 20%

Frequency 0.05 %
5Hz to 10 kHz DIN 150 160633-44:2018

Total harmonic distortion

10 % of THD in %




v Strana: 32/62
ry e . . .
Cesky institut pro akreditaci, o.p.s. Zpracoval:
Ing. Martin Valenta
A Hajkova 2747/22, 130 00 Praha 3 Datum zpracovani:
[ )
NARODNI AKREDITACNI ORGAN 20.10.2025
Permanent Laboratory
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement conditions | Expanded uncertainty Remarks
Calibration item / procedure of measurement
Impact energy Calibration result:
Drill hammer for impact Impact energy at time of
energy by: 1.2% activated projectile
- weighing of dismounted 0.1J to 2] K-E-01_V1 Issue 02
impact element
- hing of in-situ i t
weighing of in-situ impac 235
element
Brake deceleration recorder Verkehrsblatt 2018, issue 21,
(HU adapter) Mo. 156
Acceleration (secondary) 150 16063-21:2003 *DKD-R 3-1,
Part3:2018 *
0.5m/s* to 20m/s* 05Hz to  <10Hz 10%
10Hz to 20 Hz 20%
Verkehrsblatt 2018
Angul t - t 100 °* !
ngdiar rate /s o fs issue 21, No. 156
0.5Hz to 10 Hz 1.2%
>10Hz to 20 Hz 22%
Velocity Displayed deviation of
GMSS based velocity . velocity
O0m/s to 13889 m/s . 0.033 m/s
GNSS-acceptor with display G-GNSS-01_V2:A01
function for velocity ) .
Velocity simulation by
GNSS-acceptor with a GNSS-simulator 0333 Transmission coefficient
velocity voltage output 1389m/s  to 138.89m/s 0333 m5 r 5. 10 Output voltage of velocity
/ / .
REF

vier: supplied velocity

On-site Calibration

Calibration and Measurement Capabilities (CMC)

Measurement quantity / Range Measurement Expanded uncertainty Remarks
Calibration item conditions / procedure of measurement
Acceleration (secondary) B-VOK-01_W1:A02 Calibration result:
5|nusc:|da| IHz to 5 Hz 0% displayed deviation
vibration test system 0.79m/s* to 500 m/s? The environmental
>5Hz to 2 kHz 1.5% conditions and
»3kHz to 5 kHz 20% characteristics of the
- vibration test system
At':eliratlun [secondary) B-VOK-01_WV1:A02 must be within specified
shoc . 20ms to 10 ms 20% limits
vibration test system 20m/s to 500 m/s?
10ms to 2ms 1.5%
2ms to 0.5 ms 2.0%
AC voltage E-VOK-01_V1:1.0
vibration controller 1.0Hz to 10 Hz 30-10%-G G = measured value
16mV to v >10Hz to 1kHz 3.0-10°-G
»>1kHz to 10 kHz 30-10%-G
>10kHz to 20 kHz 40-10%-G
Charge E-VOK-01_V1:1.0
vibration controller 1.0Hz to 10 Hz 40-10°-G G = measured value
28pC to 7nC >10Hz to 1kHz 40-10%-G
>1kHz to 10 kHz 40-10%-G
>10kHz to 20 kHz 5.0-10%-G
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5.2. Norsonic-Tippkemper GmbH
Permanentes Laboratorium
Kalibrier- und Messmdglichkeiten (CMC)
Messgrofe / Messbereich [ Messbedingungen / Erweiterte Bemerkungen

Kalibriergegenstand Messspanne Verfahren Messunsicherheit *

Akustik 250 Hz NT-L-002 0,08 dB Angabe flr
Druck-Leerlauf- (Ausgabe 12) Referenzbedingungen:
Ubertragungsmalk von Substitutionsmethode (237C, 1013,25 hPa,
Messmikrofonen mit Hilfe eines 50 %)
mit genau bekannten Pistonphones
Umwweltparametern
mit nicht genau 0,12 dB
bekannten
Umweltparametern
Druck-Leerlauf- NT-L-002 0,05 dB
Ubertragungsmalk von [Ausgabe 12)

Messmikrofonen mit Vergleichsmethode
genau bekannten mit Hilfe eines Two-
Umweltparametern Port-Kupplers
Dampfung eines 250 Hz NT-L-002 0,05 dB Angabe des
Mikrofonvorverstarkers /Y 120V (Ausgabe 12) verwendeten
Vergleich mit einem Mikrofontyps
Insert-Violtage
Vorverstarker
=22 dB bis 22 dB NT -L-004 0,05 dB 5 pF bis 60 pF
(Ausgabe 4)
Elektrisches Prifsignal 25-10dB 20 pF bis 22 pF
: ) . , lber Einspeiseadapter -
Eingangskapazitat eines 0,1pF bis 50 pF 0,1pF+0,07pF I Bereich von
Mikrofornvorverstarkers —22 dB bis +22 dB
bezogen auf ein 1 kHz
Mikrofonfrequenzgang 20Hz bis 100 Hz 0,10 dB
eines Mikrofon- - .
vorverstirkers >100Hz bis 20 kHz 25-103 dB
»>20kHz bis 100 kHz 0,20 dB
Eigenrauschen eines 6dB(A) bis 10dB(Z) NT -L-004 1,0dB Rel. zu 1 gV unterer
Mikrofonvorverstarkers (Ausgabe 4) Messbereich
Kurzgeschlossener
Eingang
Belatives Aktuator- 31,5Hz bis 8 kHz NT-L-002 0,15 dB Angabe fr
Druck-Ubertragungsmafk - (Ausgabe 12) Referenzbedingungen:
{bezogen auf 250 Hz) 8kHz bls 16k Akustor 0,35 d8 {23 °C, 1013,25 hPa,
>16kHz bis 20 kHz 0,40 dB 50 %)
Belatives Aktuator- 31,5Hz bis 1,25kHz NT-L-002 0,20 dB Angabe fr
Freifeld- - {Ausgabe 12) Referenzbedingungen:
Ubertragungsmak >1235kHz bls = AkHz Aktuator 0,25 d8 23 °C, 1013,25 hPa,
(bezogen auf 250 Hz) >4kHz bis 8 kHz 0,35 dB 50 %)
>8&kHz bis 10 kHz 0,50 dB
>10kHz bis 20 kHz 0,60 dB

YWenn nicht anders angegeben, entspricht die Einheit der Variablen der Einheit des Messbereichs.
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Permanentes Laboratorium
Kalibrier- und Messmdglichkeiten (CMC)
MessgroBe / Messbereich / Messbedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit *
Druck-Leerlauf- 20Hz bis <315Hz NT-L-002 0,15 de Angabe flr
UbertragungsmaRi ] [Ausgabe 12) Referenzbedingungen:
{Kuppler) 31,5Hz bis  1,G6kHz Kuppler 0,09 dB {23 °C, 1013,25 hPa,
>16kHz bis 4 kHz |[Komparationsverfahren 0,15 dB 50 %)
>4 kHz bis B kHz 0,20 dB
=8 kHz bis 20 kHz 0,25 dB
Tiefton- 10Hz bis <31,5Hz NT-L-002 0,15 dB
UbertragungsmaRi [Ausgabe 12)
31,5Hz bis 250 Hz [Tieftonkuppler-Leerlauf- 0,10 dB
Ubertragungsmak
10Hz bis <31,5Hz NT-L-002 0,15 dB
[Ausgabe 12)
31,5Hz bis 250 Hz Mikfofun-\-'arvcrstéirkcr- 0,12 dB
Ubertragungsmak
10Hz bis <31,5Hz BEDNT-L-002 0,20 dB
[Ausgabe 1812)
31,5Hz bis  250Hz| | Otsamt- 0,15 dB
Ubertragungsmak
Freifeld- 20Hz bis 1,6 kHz NT-L-002 0,15 dB
:JK"“”TQE;'”EWE > 1,6kHz bis a4 kHz (Ausgabe 12) 0,20 dB
Upper Kupplerkalibri
>4 kHz bis kg | | PRerkalibrierung 0,30 dB
und Anwendung
>E&kHz bis 16 kHz rickgeflhrter 0,45 dB
>16kHz bis  20kHz | Freifeldkorrekturen 0,50 dB
Freifeld- 250Hz bis B kHz NT -L-005 0,20 dB
UbertragungsmaRi [Ausgabe 5)
>8BkHz bis 20 kHz Impulsantwort 0,25 di
Schallkalibratoren * DIN EN IEC 60942:2018 | Zugelassene Sonstige
schalldruckpegel Messung mit einem Schall- Schall-
Pegel: riickgefiihrten L52- kalibratoren | kalibratoren
M ikrofi
70 dB bis 130 dB 31,5 Hz essmikrofon 0,10 dB 0,15 dB
{bezogen auf 20 pPa) 63 Hz bis 2 kHz 0,07 dB 0,12 dB
> 2 kHz bis 4 kHz 0,10 dB 0,15 dB
>4 kHz bis B kHz 0,15 dB 0,20 dB
>8kHz bis 16 kHz 0,20 dB 0,25 dB
Pegelschwankung 0,1dB bis 1,04dB 0,015 dB
Frequenz 31,5Hz bis 16 kHz 0,05 %
Klirrfaktor 0,3% bis 10 % 0,25 %
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Permanentes Laboratorium
Kalibrier- und Messmaglichkeiten (CMC)
Messgroie [ Messbereich / Messbedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit !
Schallpegelmesser * DIN EN £1672-3:2017 Zugelassena Sonstige
DIN ENB0G51:2001 | gehalipegel- | Schallpegel-
DIN EN 60804:2000 - mosser
DIN 45657:2014
Akustische Kalibrierung Bezugsmessbereich 250 Hz oder 1000 Hz 0,20 dB 0,25 dB Angabe des
mit akust. Kalibrator Kalibratortyps
Freifeldkorrigierter Akustischer 0,25 dB 0,30 dB 31,5 Hz-1 kHz
Freguenzgang mit Multitonkalibrator 0.30 dB 0.35 dB s 1 kHz—4 kHz
abgesetztern Mikrofon (mit riickgefihrten ’ '
Freifeld-, Windschirm- 0,40 dB 0,50 dB > 4 kHz-8 kHz
und Gehiuse- 0,50 dB 0,60 dB > 8 kHz-12,5 kHz
korrekturen) 0,70 dB 0,80dB | >12,5 kHz-16 kHz
Freifeldfrequenzgang 0,30 dB 0,35 dB 31,5 Hz—4 kHz
mit ahgesetztam 0,40 dB 0,508 | >4 kHz-8 kHz
Mikrofon und
Windschirm 0,55 dB 0,65d8 | >8kHz-12,5 kHz
0,75 dB 0,85 dB > 12,5 kHz-16 kHz
Freifeldfrequenzgang 0,30 dB 0,35 dB 31,5 Hz-1 kHz
koerigiert um den 0,35 dB 040dB | >1kHz—4 kHz
Gehauseeinfluss
0,45 dB 0,55 dB = 4 kHz-8 kHz
0,55 dB 0,65 dB > 8 kHz-12,5 kHz
0,75 dB 0,85 dB >12.5 kHz-16 kHz
Freifeldfrequenzgang 0,35 dB 0,40 dB 31,5 Hz—4 kHz
korriglert um den 0,45 dB 055dB | >4 kHz—8 kHz
Gehauseeinfluss
une Windsehirm 0,60 dB 0,70dB | =8kHz-12,5 kHz
0,75 dB 0,85 dB >12,5 kHz—=16 kHz
Freifeldkorrigierter Akustischer 0,25 dB 0,30 dB 31,5 Hz—4 kHz
Freguenzgang mit Freifeldfrequenzgang 0.45 dB 0.55 dB + & kHz—& kHz
abgesetztem Mikrofon mit Aktuator ) '
[mit riickgefiihrten 0,80 dB 0,50 dB =8 kHz—16 kHz
Freifeld-, Windschirm- | g a0 dp 10048 |16 kHz—20kHz
- und Gehduse-
Ereifeldfrequenzgang korrekturen) 0,25 dB 0,30 dB 31,5 Hz—-1 kHz
mit abgesetztem
Mikrofon und 0,30 dB 0,35 dB > 1 kHz—4 kHz
Windschirm 0,45 dB 05568 | >dkHz-8 kHz
0,80 dB 0,90 dB > 8 kHz=16 kHz
0,95 dB 1,05 dB > 16 kHz—20 kHz
Freifeldfrequenzgang 0,30 dB 0,35 dB 31,5 Hz-1 kHz
koeriglert um den 0,35 dB 0A40dB | >1kHz-4 kHz
Gehauseeinfluss
0,45 dB 0,55 dB > 4 kHz-8 kHz
0,80 dB 0,90 dB > 8 kHz-16 kHz
0,90 dB 1,00 dB > 16 kHz-20 kHz
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Ersatzkapazitat oder
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Permanentes Laboratorium
Kalibrier- und Messmdglichkeiten (CMC)
Messgroe [ Messbereich / Messbedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit
Freifeldfrequenzgang 0,30 di 0,35 dB 31,5 Hz=1 kHz
koeriglert um den 0,35 dB DA0GE | >1kHz—4 kHz
Gehauseeinfluss
und Windsehirm 0,50 dB 0,60 dB =4 kHz—8 kHz
0,85 dB 0,95 dB » 8 kHz-16 kHz
0,95 dB 1,05 dB » 16 kHz-20 kHz
Pegellinearitat 0,1mV bis 40V | Elektrisches Prifsignal 0,15 dB 20 Hz-20 kHz
Uber Einspeiseadapter
Messbereichsumschaltung bezogen auf 20 yPa 0,10 dB
Frequenzbewertungen A, 0,20 dB
B, C, Lin [, Flat", ,2")
Umschaltung der 0,10 dB
Frequenzbewertungen A,
B, C, Lin [ Flat”, , 2"
Tonimpulsantwort 0,20 dB
C-bewerteter 0,20 dB
Spitzenschalldruckpegel
Ubersteuerungsanzeige 0,20 dB
Rechteckpulse 0,25 dB
Abfallgeschwindigkeit 0,20s
bei Zeitbewertung |
Zeitkonstanten- 0,1mV  bis 40V | Elektrisches Prifsignal 0,10 dB 20 Hz-20 kHz
unmchahungF,S,lbgl bezogen auf 20 uPa Uber Einspeiseadapter
Momentanpegelanzeige
und Leq
Imegrations-Prifung 0,10 dB
Integrations-Prifung 0,20 dB
Taktmaximalpegelbildung 0,20 dB
Pegelhiufigkeits- 0,15 dB
verteilung
Langzeitstabilitit 0,10 dB
Hochpegel-Prifung 0,10 dB
Eigenstérungen Kurzgeschlossene 0,10 dB
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Messgrole / Messbereich / Messbedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit
Bandfiltern flr Oktaven und 10 mV  bis 40V | DIN EN 61260-3:2016 0,10 dB rel. 1 pV Fiir Filter mit
Bruchteilen von Oktaven * 0.1Hz bis A8 kMz Bandmittenfrequenzen
Abweichung der ’ von 0,4 Hz bis 20 kHz
effektiven Bandbreite
Pegellinearitat 0,1mV bis 40V 0,10 dB rel. 1 pVv Fiir Filter mit

Messbereichs-
umschaltung

Relative Dampfung

Eigenrauschen

Anti-Aliasing-Filter

Summation der
Ausgangssignale

Freguenzgang

0,10 dB rel. 1 pVv

0,10 dB rel. 1 pV

Bandmittenfrequenzen
van 31,5 Hz, 1 kHz und
16 kHz

0,10 dB rel. 1 pVv

Eingang
kurzgeschlossen bzw.
Ersatzkapazitdt

0,10 dB rel. 1 pVv

0,10 dB rel. 1 pVv

0,10 dB rel. 1 pVv
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5.3. Trescal GmbH, Permanent Laboratory - Esslingen

Acoustical quantities®

Free field effective 125Hz to <250Hz|DINEN 61094-8:2013 0.35 dB
sensitivity level of 2" and 250 Hz to 8 kHz | substitution method in 0.35 dB
% measuring microphones >8kHz to 10 kHz | an anechoic chamber 0.45 dB
>10kHz to 20 kHz | with 4 standard 0.50 dB
microphone at sound
pressure level
74 dB to 94 dB
Free field frequence 125Hz to <250Hz|DINEN 61672-3:2017 0.50 dB
response of sound 250 Hz to 8 kHz | respectively 0.40 dB
calibrators >8kHz to 10 kHz | DIN EN 62585:2013 0.50 dB
>10kHz to 20 kHz | substitution method in 0.60 dB

an anechoic chamber
with 4" standard
microphone at sound
pressure level

74 dB to 94 dB

Permanent Laboratory - Esslingen
Calibration and Measurement Capabilities (CMC)

Measurement quantity / Range Measurement Expanded Remarks
Calibration item conditions / measurement of
Procedure uncertainty
Pressure sensitivity level of 31.5Hz to 5 kHz | DIN EN 61094-5:2016 0.25dB
¥ measuring microphones >5kHz to 10 kHz | comparative 0.40 dB
>10kHz to 16 kHz | measurement in an 0.50 dB

electro-acoustical

coupler
Sound pressure level of 250 Hz; 1 kHz DIMN EN IEC 60842:2018 0.15 dB

sound calibrators

94 dB; 114 dB; 124 dB
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" Permanent Laboratory - Esslingen
Calibration and Measurement Capabilities (CMC)

Measurement quantity / Range Measurement Expanded Remarks
Calibration item conditions / measurement of
Procedure uncertainty
- Voltage and IEPE amplifier |0.001V/V to 1000V/V| 0.2Hz to 1Hz 04%/07°
transfer coefficient >1Hz to 20 kHz 0.3%/0.5°
=20kHz to  50kHz 1%/5°
Vibration calibrator *
Acceleration amplitude for DIN 150 16063-
frequence range of 44:2019
20Hz -1 kHz 1m/s? to 20 m/s? 1.1% Magnitude
1074 f = 3
Frequency J0Hz to 1 kHz 5-107 - f, but not f=measured
less than 0.1 Hz frequency
Harmonic distortion 20Hz to 1kHz 10 % (THD) THD: Total Harmonic
Distortion
LR = e g
10 m/s? to 500 m/s? 10Hz to 1 kHz 1%/1° Sensor weight
>1kHz to 5 kHz 1.5%/1.5° up to 0.3 kg
>5kHz to 10 kHz 25%/2° Displacement
amplitude up
to 10 mm pk-pk
Calibration result:
complex transfer
coefficient
(magnitude /phase)
Measurement Amplifier * Input charge DKD-R 3-2:2019
Charge amplifier 1pC to 10nC| 0.2Hz to <1Hz 0.5%/0.7° Complex
transfer coefficient 1Hz to 5 kHz 04%/05° amplification
>5kHz to  10kHz 0.4%/1° coefficient
>10kHz to  20kHz 06%/2° (magnitude /phase)
>20kHz to  50kHz 1%/5°
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5.4. Hottinger Briiel & Kjaer GmbH
Permanentes Laboratorium
Kalibrier- und Messmaoglichkeiten (CMC)
Messgroke / Messbereich / Messbedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit !
Akustische MessgroRBen
Druck-Leerlauf- 250 Hz Ermittlung des 0,08 dB bis 0,51 d&
UbertragungsmaR von 1000 Hz UbertragungsmaRes im
Messmikrofonen oder Kuppler nach IEC 61094-5
Druck-Ubertragungsmalk
von Messketten bestehend
aus Messmikrofon und
Vorverstarker, nach IEC
61094 der Kategorie L51,
W51, LS2, WS2 und Ws3*
Freifeld-Leerlauf- 20Hz bis 18 kHz Ermittlung des 0,12 dB bis 0,30 d& Anwendung von Aktuator-
Ubertragungsmak von Ubertragungsmales im (Kuppler) Freifeld-Korrekturen falls
Messmikrofonen oder Kuppler nach IEC 61094-5 - entsprechende
Freifeld -UbertragungsmaR bei 250 Hz, Ermittlung des &' Korrekturwerte mit Mess-
von Messketten bestehend Frequenzgangs im Aktuator 0,12 dB bis 0,72 d& unsicherheiten vorhanden
aus Messmikrofon und nach IEC 61094-6 und (Aktuator + Korrektur)
Vorverstarker, nach |EC Anwendung von Aktuator-
61094 Freifeld-Korrekturen
Kategorie L51 und W51*
Kategorie LS2 und W52* 20Hz bis 20kHz Ermittlung des 0,12 dB bis 0,30 dB Anwendung von
UbertragungsmaRes im (Kuppler) Aktuator-Freifeld-
Kuppler nach IEC 61094- 22gl. Korrekturen falls
05 bei 250Hz, Ermittlung 0,12 dB bis 0,42 dB entsprechende
des Frequenzgangs im (Aktuator + Korrektur) | Korrekturwerte mit
Aktuator nach IEC 61094- Messunsicherheit
Kategorie W53 6 und Anwendung von 0,12 fKBuEI;I::?G 8 vorhanden
Aktuator-Freifeld- 2zgl.
Korrekturen 0,12 dB bis 0,40 d&
(Aktuator + Korrektur)
Schalldruckpegel, Frequenz Pegel: Vergleich mit kalibriertem 0,09 dB Angabe fur

und Klirrfaktor von
Pistonphonen und von
Schallkalibratoren vom Typ
4231

90 dB bis 130 dB
(bezogen auf 20 pPa)

Frequenz:
250 Hz oder 1000 Hz

Klirrfaktor:
0,3% bis 10%

Pistonphon oder
Schallkalibrator Typ 4231

(zugelassene
Schallkalibratoren)
0,07 dB
{fir Pistonphone)

0,2 Hz

0,20%

Referenzbedingungen
(23°C, 101,3 kPa) und
Nennvolumen (1,333 cm?)
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Permanentes Laboratorium
Kalibrier- und Messmdglichkeiten (CMC)
MessgroRe / Messhereich / Messhedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit *
Beschleunigung® Kalibrierergebnis:
Beschleunigungs- 1m/s" bis 100 mfs’ | prD-R 3-1 Blatt 2: 2020 1% :JBber‘trilgungskoEffizient
etrag
aufrehmer Sinusanregung
160 Hz
Beschleunigungs- 1m/s® bis 100m/fs? | DED-R 3-1 Blatt 3: 2020 1% Kalibrierergebnis:
messkette Sinusanregung Ladungs- ader
160 Hz Spannungsiibertragungs-
koeffizient oder
Beschleunigung (jeweils
Betrag)
Ladungsverstirker 7pC bis 10 nC DKD-R 3-2: 2015 Kalibrierergebnis:
S gung: Ubertragungskoeffizient
mit geerdetemn Eingang 0,1 Hz bis < 1 Hz 0.4% /086" (Betrag)
mit Differenzeingang 1 Hz bis 650 Hz 0,2% /08" Betrag /
> 650 Hz bis 6,5 kHz 03% /07 Phasenverschiebung
= 6,5 kHz bis 15 kHz 0,4% /10"
> 15 kHz bis 50 kHz 0,6% /50"
DKD-R 3-2: 2019
Sinusanregung:
Messverstarker (MV) TOmV  his 30V 0,1 Hz bis < 1 Hz 0.4% /06"
mit geerdetem 1 Hz bis 650 Hz 0,2%/0,6°
Eingang
Messverstarker (MY) F0mV  bis 30V > 650 Hz bis 6,5 kHz 0,3% /07
mit Differenzeingang
ICP-Messverstarker fir T0mV  bhis 10w > 6,5 kHz bis 15 kHz 0,4%/1,0°
Alrinenmer mi > 15 kHz bis 50 kHz 0,6% /5,0°
Konstantstromversargung
Beschleunigungsaufnehmer 10m/s® bis 200 m/s? DKD-R 3-1 0.5 % Kalibrierergebnis:
Blatt 3: 2020 Ubertragungskoeffizient
Sinusanregung |Betrag)
40 Hz, 80 Hz, 160 Hz
Tieffrequenzbereich 0,1 m/s® his BO my's DED-R 3-1 Kalibrierergebnis:
Blatt 3: 2020 Ubertragungskoeffizient
1 Hz bis 20 Hz 0,2%,/05" (Betrag /
= 20 Hz bis 100 Hz 0E%/ 1 Phasenverschiebung)
Mittelfrequenzbereich Smfs® bis 200mfs’ | DEKD-R 3-1Blatt 3: 2020 Kalibrierergebnis:
10 Hz bis 4 kHz 0,8 % Ubertragungskoeffizient
> 4 kHz bis 6,3 kHz 1,2% |Betrag)
» 6,3 kHz bis 10 kHz 2,0%
Schwingungskalibrator 1m/s* bis 200 mf's* 150 16063-44:2019
Beschleunigungs- 80 Hz, 160 Hz 15%
amplitude [Betrag)
Klirrfaktor 0,20%
Frequenz 0,20 Hz
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Vor-Ort-Kalibrierung
Kalibrier- und Messmdaglichkeiten (CMC)
Messgroie [ Messhereich / Messhedingungen / Erweiterte Bemerkungen
Kalibriergegenstand Messspanne Verfahren Messunsicherheit *
Akustische MessgriBen
Druck-Leerlauf- 250 Hz Ermittlung des 0,08 dB bis 0,51 dB
Ubertragungsmal von 1000 Hz Ubertragungsmakes im
Messmikrofonen oder Kuppler nach IEC 61094-5
Druck-Ubertragungsmal
von Messketten bestehend
aus Messmikrofon und
Vorverstarker, nach IEC
61094 der Kategorie L51,
W51, LS2, WS2 und WS3*
Freifeld-Leerlauf- Ermittlung des Anwendung von Aktuator-
UbertragungsmaRk von UbertragungsmaRes im Freifeld-Korrekturen falls
Messmikrofonen oder Kuppler nach IEC 61094-5 entsprechende
Freifeld - bei 250 Hz, Ermittlung Korrekturwerte mit
Ubertragungsmak von des Frequenzgangs im Messunsicherheiten
Messketten bestehend Aktuator nach 1EC 61094~ 0,12 dB bis 0,30 dB vorhanden
aus Messmikrofon und 6 und Anwendung von {Kuppler)
Vorverstarker, nach |EC Aktuator-Freifeld- zzgl.
61094, Korrekturen 0,12 dB bis 0,72 dB
Kategorie LS1 und WS1* 20Hz bis 18 kHz {Aktuator + Korrektur)
Kategorie L52 und W52* 20Hz his 20 kHz 0,12 dB bis 0,30 dB
{Kuppler)
z7gl.
0,12 dB bis 0,42 dB
{Aktuator + Korrektur)
Kategorie WS3* 20Hz his 20 kHz 0,12 dB bis 0,36 dB
{Kuppler)
zzgl.
0,12 dB bis 0,40 dB
{Aktuator + Korrektur)
Schalldruckpegel, Pegel: Vergleich mit kalibriertem 0,09dB Angabe fiir

Fregquenz und Klirrfaktor
von Pistonphonen und von
Schallkalibratoren vom Typ
4231

90 dB bis 130 dB
{bezogen auf 20 pPa)

Freguenz:
250 Hz oder 1000 Hz

Klirrfaktor:
0, 3% bis 10 %

Pistonphon oder
Schallkalibrator Typ 4231

(zugelassene
Schallkalibratoren)
0,07 dB
(fiir Pistonphone)

0,20 Hz

0,20 %

Referenzbedingungen
{23°C, 101,3 kPa) und
Nennvolumen (1,333 cm?)
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5.5. Kistler Instrumente Gesellschaft mit beschriinkter Haftung
Permanent laboratory, Sindelfingen location
Calibration and Measurement Capabilities (CMC)
Measurement quantity / Range Measurement Expanded Remarks
Calibration item conditions / uncertainty of
proccdure measurement
Acceleration * im/s* to 80 m/s? DKD-R 3-1:2018 0.8 % Calibration result:
Acceleration sensars, Sinusoidal excitati?n amount of charge transfer
Acceleration measuring chains 40 Hz, 80 Hz (APS) coefficient or voltage transfer
{reference frequency) 10mfs?  to 200 m/s? DKD-R 3-1:2018 0.8% coefficient,
Sinusoidal excitation Acceleration
159.2 Hz, 160 Hz (TIRA)
Acceleration sensors, 5m/s* to 200 mjs? DKD-R 3-1:2018 1%
Acceleration measuring chains Sinusoidal excitation
(intermediate frequency 20 Hz to 1.25 kHz
range)
DKD-R 3-1:2018 2%
Sinusoidal excitation
>1.25 kHz to 5 kHz
DKD-R 3-1:2018 5%
Sinusoidal excitation
=5 kHz to 10 kHz
Acceleration sensors, 0.1mfs* to 80 m/s? DKD-R 3-1:2018 0.5% /09 )
Acceleration measuring chains Sinusoidal excitation Calibration result:
{low frequency range) 0.5 Hz to 20 Hz complex transfer coefficient
or voltage transfer coefficient
DKD-R 3-1:2018 0.8%/12° (amplitude / phase),
Sinusoidal excitation Acceleration
= 20 Hz to 100 Hz
Vibration calibrator imfs* to 20mys* | DIN I1SO 16063-44:2019 2%
Amount of acceleration 10 Hz to 10 kHz
Fequency 10Hz to 160 Hz 0.02 Hz
»160Hz to < 1kHz 0.10 Hz
1kHz to < 5kHz 0.50 Hz
5kHz to < 9 kHz 1.00 Hz
9kHz to 10 kHz 1.50 Hz
Distortion 10Hz to 10 kHz 0.05 %
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6. ENAC (Spanélsko)

6.1. INSTITUTO NACIONAL DE TECNICA AEROESPACIAL “ESTEBAN
TERRADAS?” (INTA), Centro de Metrologia y Calibracién

Aceleracion, Velocidad y Desplazamiento (Acceleration, Velocity and Displacement)

CAMPO DE MEDIDA
Range

INCERTIDUMBRE
(*)

Uncertainty (*)

NORMA/
PROCEDIMIENTO
Standard/ Procedure

INSTRUMENTOS A

CALIBRAR CODIGO

Code
Instruments

ACELERACION
Acceleration

MS-PRC-5020-101-

a=20m/s? INTA Ed.01 Acelerometros
0,004 pC/m/s?* <5 <400 pC/m/s? 1,5% Procedimiento interno | (determinacion de la A
f=160Hz basado en: sensibilidad en carga)
ISO 16063-21
MS5-PRC-5020-101- Acelerémetros
a=20m/s2 INTA Ed.01 (determinacion de la
0,004 mV/m/s? < S < 400 mV/m/s? 1,5% Procedimiento interno B A
f=160 Hz basado en: sen5|b|ll.c!ad en
ISO 16063-21 tension)
MS5-PRC-5020-101- Acelerémetros
5 m/s* <a < 50 m/s? INTA Ed.01 .
S . (respuesta amplitud
0,004 pC/m/s? S <400 pC/m/s? 1,5 % Procedimiento interno de frecuencia en A
10Hz <f<10kHz basado en: carga)
1SO 16063-21
MS-PRC-5020-101- ,
5 m/s? < a < 50 m/s INTA Ed.01 Acelerémetros
0,004 mV/m/s? < S <400 mV/m/s? 1,5 % Procedimiento interno {rzsp:esta an?plltle A
10Hz <f <10 kHz basado en: € rteecnus?gg;a en
ISO 16063-21 ]

Pozn.: Sloupec kédu, ,,Codigo* oznacuje pracovisté laboratofe.
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6.2. HOTTINGER BRUEL & KJAER IBERICA, S.L.

Aceleracion, velocidad y desplazamiento (Acceleration, velocity and displacement)

CAMPO DE MEDIDA INCERTIDUMBRE (*) NORMA / PROCEDIMIENTO INSTRUMENTOS
Range Uncertainty (*) Standard/ Procedure A CALIBRAR
Instruments

ACELERACION (a)
Acceleration (a)

0.004 a 400 pC/m/s? Método interno PE/B&K- Acelerémetros

(0.04 a 4000 pC/g) C/201 basado en:

determinacion de la
15% 1SO 16063-21 (

sensibilidad en carga)

100 Hz « <200 Hz A R
Meétodo de sustitucion

0.004 a 400 mV/m/s? Método interno PE/B&K- Acelerometros
(0.04 a 4000 mV/g) 1,5% %nggfgf en (determinacion de la

sensibilidad en tension)

100 Hz < f < 200 Hz Método de sustitucion
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CAMPO DE MEDIDA INCERTIDUMERE (*) NORMA / PROCEDIMIENTO INSTRUMENTOS
Ronge Uncertainty (*) Standordy Procedure A CALIBRAR
Instruments
& mfs’=a = 100 m/s® Método interno PE/B&K- Acelerametros
; ] 2 C/201 basad : .
0,01 pC/m/s* < S = 200 pC/m/s Ist 1502;2;’ = (respuesta amplitud de
10 Hz = f = 40 Hz 1,5% frecuencia en carga)
40 Hz < f = 1000 Hz 1,5 % Método de sustitucion
1000 Hz < f = 5000 Hz 2,0%
5000 Hz < f = 10000 Hz 2,5%
5 m/s?=a = 100 m/fs? Método interno PE/BRK- Acelerdmetros
2. 2z : )
0,01 mV/m/s"< 5 < 100 mV/m/s C,u"ZI:Ilbasad.o =N (respuesta amplitud de
IS0 16063-21 . s
10 Hz £ F< 20 Hz 1,5% frecuencia en tension)
20Hz < f= 1000 Hz 1,5 % Método de sustitucion
1000 Hz < f < 5000 Hz 2,0%
5000 Hz < f = 10000 Hz 2,5%
ACELERACION (a)
Acceleration (a)
Método interno PE/B&K- Calibradores de
2o 2
3m/s"£a<80m/s C/203 basado en: vibraciones
40 Hz < f < 1000 Hz 20% 150 16063-44
f=159,2 Hz 1,5 %
FRECUENCIA
Frequency
Método interno PE/B&K- Calibradores de
22 2
3m/s"za<80m/ C/203 basado en: vibraciones
40 Hz = f = 1000 Hz
0,025% 150 16063-44
DISTORSION
Distortion
. N Método interno PE/BEK- Calibradores de
3m/s"<a<80m/s /203 basado en: vibraciones
0.25 % )

40 Hz =f = 1000 Hz

150 16063-44




Ensayos acusticos:
Ponderaciones frecuenciales

94 dBy 114 dB

C/20 basado en:
LIME-EM 61672-3
LIME-EM 61672-3:20092

LINE-EN 60651:1996
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CAMPO DE MEDIDA INCERTIDUMEBRE (*) NORMA / PROCEDIMIENTO INSTRUMENTOS
Range Uncertainty [*) Standardy Procedure & CALIBRAR
Instruments
ACELERACION (a)
Acceleration [a)
1mfs*<a< 300 m/s* Método interno PE/BEK- Vibrometros en cadena
10 Hz < F < 40 Ha . /202 basado en: con acelerometro.
40 Hz = f = 1000 Hz 158 0 16063-21
1000 Hz < f < 4000 Hz 2 0%
4000 Hz < f = 7000 Hz 0%
7000 Hz < = 10000 Hz 3,0%
Acistica y Ultrasonidos [Acoustics and Ultrasonic)
INSTRUMENTOS A
CAMPO DE MEDIDA INCERTIDUMERE (*) NORMA,/ PROCEDIMIENTO
Range Uncertainty {*) Standard/ Procedure CALIBRAR
Instruments
MIVEL DE PRESION SONORA
Sound Pressure Level (5.P.L.)
{d8 ref 20 uPa)
Método interno PE/BEK- Sondmetros

Analizadores de nivel de
presion sonora

31,5Hz=f=1kHz 0,15 dB UNE-EN 50651/A1:1997
1kHz <f=4kHz D,E? dB UNE-EM 60804:2002
4kHz <f=8kHz 0,31dB UNE-EN 60204-1996
B kHz <f=125kHz 0,45 dB UNE-EN 50804/A2:1997
(Técnica calibrador acistico)
Ensayos acisticos: Método interno PE/BEK- Sondmetros
. C/20 basad :
Ruido intrinseco No aplica / =5ado en Analizadores de nivel de
{con micréfono) UNE-EN 61672-3 presidn sonora
0.40 dB UNE-EN 61672-3:2009
Método interno PE/BEK- Calibradores Acisticos
94 dB 3 124 dB C,/07 basado en:
LIME-EM IEC 60942
f=250H UINE-EN £0942:2005
foikts 0,108
0,07dB (Técnica de insercién de

(f = frecuencia nominal)

voltaje)
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CAMPO DE MEDIDA

INCERTIDUMBRE (*)

NORMA/ PROCEDIMIENTO

INSTRUMENTOS A

- CALIBRAR
Range Uncertainty (* Standard/ Procedure
- ty () / Instruments
Ensayos con sefiales eléctricas: Método interno PE/B&K- Senometros

Imv=U=316V

20Hz =f<20kHz
Ruido intrinseco (sin micréfono)
Ponderaciones frecuenciales
Ponderaciones frecuenciales y
temporales a 1 kHz
Linealidad de nivel en el rango
de niveles de referencia
Linealidad de nivel incluyendo el
control del rango de niveles
Respuesta a trenes de ondas
Nivel de sonido con ponderacién
C de Pico
Indicacién de Sobrecarga
Estabilidad a largo plazo
Estabilidad a niveles elevados

0,08 dB

C/20 basado en:
UME-EN 61672-3
UME-EN 61672-3:2009

Analizadores de nivel de
presién sonora

Ensayos con sefiales eléctricas:
Imv=sU=316V
20Hz =f=<20kH:z
Ruido intrinseco (sin micréfono)
Ponderaciones frecuenciales
Ponderaciones temporales
Exactitud del atenuador
Linealidad de nivel
Linealidad de control de rango
de niveles
Rango de pulsos del indicador
Respuesta a trenes de ondas
Respuesta a impulso aislado
Promedio temporal
Detector RMS
Nivel de sonido con ponderacién
C de Pico
Indicacién de Sobrecarga
Nivel promedio de presién
aclstica ponderado Al

0,08 dB

Método interno PE/B&K-
C/20 basado en:

UME-EN 60651:1996
UMNE-EN 60651/A1:1997
UME-EN 60804:2002
UME-EN 60804:1996
UMNE-EN 60804/A2:1997

Sonometros

Analizadores de nivel de
presidn sonora
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6.3. TRESCAL IBERICA DE CALIBRACION, S.L.
NORMA INSTRUMENTOS A .
CAMPO DE MEDIDA INCERTIDUMBRE (*} / CoDIGo
5 . PROCEDIMIENTO CALIBRAR
Range Uncertainty |*) Code
Standard/ Procedure Instruments
ACELERACION [A)
Acceleration fa)
a=50m/s Procedimiento Acelerometros
0,01 pC/m/s? =5 = 200 pC/m/s? 0,018-5 'P”Eter; T;.c o . idetﬁgﬂna{:ién de Iaj A
MT-AC-03 rev. sensibilidad en carga
f= 160 Hz £
=50 m/s Procedimiento Acelerometros
interno: [determinacian de la
0,01 mV/m/s* =5 = 200 mV/m/s? 0,018 - 5
01 mV/m/s mv/m/ . PE.MT-AC-03 rev. 1 |sensibilidad en A
f=160 Hz tensian)
5 m/s?<a < 200 m/s? Procedimiento Acelerametros
0,01 pC/m/s® 5 = 200 pC/fm/s> interno: [respuesta amplitud
10 Hz < < 20 Hz 0,030- 5 PE.MT-AC-03 rev. 1 S:rfr;cuencia en .
20 Hz <f = 1000 Hz 0,018-5 €
1000 Hz < f = 5000 Hz 0,025 -5
5000 Hz < f = 10000 Hz 0,035-5
5 mfs’<a< 200 m/s’ Procedimiento Acelerometros
0,01 mv/m/s? < S < 200 mV/m/s interno: [respuesta amplitud
10 Hz < < 20 Hz 0,030- 5 PE.MT-AC-03 rev. 1 E:I:ﬂ’r:;?;encia en .
20 Hz <f = 1000 Hz 0,018-5
1000 Hz < f = 5000 Hz 0,025 -5
5000 Hz < f = 10000 Hz 0,035-5
Smfs’<a< 200 mjfs’ Procedimiento Calibradores de
10 Hz = f=< 20 Hz 0020-3 interno: vibraciones
20 Hz < f <1000 Hz |.-.|_,|.-.|15 -a PE.MT-AC-04 rev. 1 A
1000 Hz < f = 5000 Hz 0,025 -a
5000 Hz < f < 10000 Hz 0,035-a
ESm/s’<a< 200mjfs’ Procedimiento Vibrometros
10Hz =f=20Hz 0,030-a interno:
20 Hz — 1000 Hz 0,018-a FE.MT-AC-05 rev. 1 A
1000 Hz < f = 5000 Hz 0,025 -3
5000 Hz < f = 10000 Hz 0,035-a
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Acustica y ultrasonidos (Acoustics and ultrasonics)
NORMA, INSTRUMENTOS A .
CAMPO DE MEDIDA INCERTIDUMERE (*) / cODIGO
— Uncertainty [*) PROCEDIMIENTO CALIBRAR P
< Standardy Procedure Instruments
MNIVEL DE PRESION SONORA (MNPS)
Sound Pressure Level {SPL)
(dB raf 20u70)
Sonometros: Sonometros
PE.MT-50-01-C Medidores
Procedimiento interno | personales de
basado en: exposicion sonora
UMNE-EN 61672-3 (Dosimetros de
UNE-EN 61672-3:2009 | ruidao)
PE.MT-50-02-C
. Procedimiento interno
Ensayos acusticos:
basado en:
Ponderaciones frecuenciales: UME-EM 60651:1997
. UNE-EN
94 d8, 104 dB, 114 dB 60651/A1:1997 .
315 Hz=f< 4 KHz 0,25 dB UMNE-EN 60804-2002
4 kHz <f <8 KHz 0,30 dB UNE-EN 60504:1998
UNE-EN
8KHz=f=16 KHz 0,43 dB 60804/A2:1997
Dosimetros:
PE.MT-50-04-C
Procedimiento interno
basado en:
UNE-EN 61252
{Tecnica calibrador
acustico)
L PE.MT-50-01-C Sonometros
Ensayos acusticas: Procedimiento interno
Ruido intrinseco (con micrafona) No aplica basado en: A
] UNE-EN 61672-3
(1d8) UNE-EN 61672-3:2009




MmN O\
NARODNI AKREDITACNI ORGAN

Cesky institut pro akreditaci, o.p.s.
Hajkova 2747/22, 130 00 Praha 3

Strana: 51/62
Zpracoval:

Ing. Martin Valenta
Datum zpracovani:
20.10.2025

7. PCA (Polsko)

7.1. GLOWNY INSTYTUT GORNICTWA — PANSTWOWY INSTYTUT
BADAWCZY, ZESPOL. LABORATORIOW BADAWCZYCH I
WZORCUJACYCH GIG-PIB

2.01 cisnienie akustyczne (dzwieki w powietrzu)

Laboratorium Akustyki Technicznej
Plac Gwarkow 1, 40-166 Katowice

MNigpewnosc

z filtrami pasmowymi na elektryczne
sygnaty pomiarowe

w odniesieniu do 20 sPa,
czestotliwosci srodkowe
filtréw:
od 20 Hz do 20 kHz

Obiekt wzorcowania/pomiaru Zakres pomiarowy pomiaru dla Md;”;m Metoda pomiarowa
CMC '
Cisnienie akustyczne [dzwick w powietrzy
Mierniki poziomu dzwisku 5
- odpowiedz miernika poziomu diwighku od 30 dB do 130 dB 0,2 dB PH-EN 60651:2002 (U)
na sygnaf z kalibratora akustycznego w cdniesieniu do 20 pPa PM-EN 60804:2002 ()
PN-EN 61672-3:2007
PH-EN 61672-3:2014-03
- odpowiedz miernika poziomu dzwigku od 0 dB do 140 dB 0,2dB PH-EN 606351:-2002 (U)
na elektryczne sygnaty pomiarowe w odniesieniu do 20 sPa, PM-EN 60804:-2002 (L)
zakres czestotliwosci PN-EN E1672-3:2007
od 20 Hz do 20 kHz PH-EN 61672-3:2014-03
- charakterystyka czestotliwosciowa zakres czestotliwosci:
miernika poziomu diwisku w polu od 20 Hz do 25 Hz, 0.4dB PH-EN 606351:2002 (U)
swobodnym od 31,5 Hz do 1 kHz, 0,3 dB PN-EN 60304:2002 (L)
od 2 kHz do 4 kHz, 0.3 dB
od B kHz do 16 kHz 0.4 dB
czestotliwosci:
125 Hz 0,3 dB PH-EN 61672-3:2007
1 kHz 0.3 dB PN-EN 61672-3:2014-03
4 kHz 0.4 dB
8 kHz 0.4 dB
Kalibratory akustyczne [
- poziom cisnienia akustycznego od 30 dB do 130 dB 0,07 dB PH-EN 60942:20035 (metoda
w odniesieniu do 20 uPa wzorcowego mikrofonu)
czestotliwosci nominalne: PH-EN 60942-201 & (metoda
2350 Hz, 1000 Hz wzorcowego mikrofonu)
Kalibratory akustyczne 5
- poziom cignienia akustycznego od 90 dB do 130dB 0,1 dB PN-EN 60942:2005 (metoda
w odniesieniu do 20 uPa poréwnawcza)
czestotliwosci nominalne: PH-EN 60942:201 8 (metoda
250 Hz, 1000 Hz pordwnawcza)
Mikrofony pomiarowe 5
- poziom skutecznosci cisnieniowej od -40 dB do -25 dB Metoda kalibratora akustycznego
mikrofonu w odniesieniu do 1ViPa klasy LS
Czestotliwosc 250 Hz BR-1/ZLGIG! PP-07
W51 0.08 dB
W52 0,09 dB
- charakterystyka czestotliwosciowa PH-EN 61094-5:200:5
mikrofonu pobudzanego
elektrostatycznie
Mikrofony klasy W51 zakres czestotliwosci:
Hz 0,3 dB
235 Hz 0,3 dB
od 31,5 Hz do 1 kHz 0.3 dB
od 1,25 kHz do 20 kHz 0.4 dB
Mikrofony klasy W52 zakres czestotliwosei:
20 Hz 0.3 dB
23 Hz 0,3 dB
od 31,5 Hz do 1 kHz 0,3 dB
od 1,23 kHz do 20 kHz 0.4 dB
Filtry pasmowe o szerckosci oktawy 5
i 113 oktawy
- thumienie wzgledne filtréw od 0 dB do 100 dB PH-EN 61260:2000
= 50 dB 0,3 dB
=30 dB 0.2 dB
czestotliwosci srodkowe
filtrdw:
od 20 Hz od 20 kHz
- odpowied? miernika poziomu diwieku od 0 dB do 140 dB 0.2 dB PM-EN 61260-2000

[ e ————
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Niepewnosé Miei
Obiekt wzorcowania/pomiaru Zakres pomiarowy pomiaru dla dzjizlce
cMcC '

Metoda pomiarowa

Przyspieszenie drgan mechanicznych
Czulosé przetwornika drgan mechanicznych

Przetworniki drgan mechanicznych (0,1 +1000) pC-m-'-s2 s
(0,1 + 1000) mV-m-1.s2
(0,2 +2000) mV-mm--s
(0,1 +1000) pA-m-1-52
(0,1 + 1000) pA mm--s

- czulosc odniesienia dla czestotliwosci 16 Hz 1,2 % 1SO 16063-21:2003
dla czestotliwosci 80 Hz 1.1 %
- charakterystyka czestotliwosciowa w zakresie czestotliwosci: 1S0O 16063-21:2003
05Hz=f<10 Hz 1.1 %
10 Hz S f =100 Hz 1.2 %
100 Hz <f < 1 kHz 1,1 %
1kHz=f=4kHz 1.4 %
4 kHz <f <10 kHz 1,9 %
10kHz =f =15 kHz 22 %
Mierniki drgan mechanicznych s
dziatajacych na cztowieka
- odpowiedz miernika na sygnat 1m-s2dla 15,915 Hz 1.8 % PN-EN ISO 8041-1:2017
odniesienia 10 m-s2 dla 79,58 Hz 1.9 %
- charakterystyki czestotliwosciowe dla filtréw: Wd, Wk PN-EN ISO 8041-1:2017
miernika w zakresie czestotliwosci:
(2 +63) Hz 21%
dla filtru Wh
w zakresie czestotliwosci:
(10 + 800) Hz 1,8%
- wyznaczenie biedow liniowosci (0,1 +10) m-s2dla 15,815 Hz 1.8 % PN-EN ISO 8041-1:2017
miernika (5 +100) m-s*dla 79,58 Hz 1.8 %
Mierniki drgan maszyn s
- odpowiedz miernika na sygnal 10 m-s? dla 79,4 Hz 19 % ISO 16063-21:2003

odniesienia dla sygnatu mechanicznego

- charakterystyki czestotliwosciowe

miernika dla sygnatu mechanicznego w zakresie czestotliwosci:
(0,5 +2000) Hz 2,2%
Kalibratory drgan mechanicznych s
- przyspieszenie drgan w zakresie czestotliwosci: 1SO 16063-21:2003
(15 + 40) Hz 0.9 %

80 Hz + 2 kHz 1,0 %
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7.2. OKREGOWY URZAD MIAR w BIALYMSTOKU, ZESPOE. LABORATORIOW
WZORCUJACYCH
2.01 cisnienie akustyczne (dzwigki w powietrzu)

Laboratorium Akustyki i Fotometrii
ul. Ciotkowskiego 2/2, 15-950 Biatystok
tel. 85 878 16 36 wew.20, fax 85 745 53 56, e-mail: lab3.oum.bialystok@poczta.gum.gov.pl
. . . . NIEP?WHOSC Miejsce Metoda
Obiekt wzorcowania/pomiaru Zakres pomiarowy pomiaru dla p ;
cMC dziat. pomiarowa
Cisnienie akustyczne (dzwieki w powietrzu)
Mierniki poziomu dzwigku w odniesieniu do 20 pPa s PN-EN 61672-3:2007
- odpowiedz miernika poziomu dzwieku na
sygnat z kalibratora akustycznego 94 dB do 124 dB 0.3 a8
w adniesieniu do 20 uPa,
e " P, zakres czestotliwosci 20 Hz do
- odpowiedz miernika poziomu dzwiekuna | 5o " 02dB
elektryczne sygnaly pomiarowe 0.dB do 135 dB
— charakterystyka czestotliwosciowa mier- czestotliwosé:
nika poziomu dzwieku w polu swobodnym 31,5 Hz do 500 Hz 0,4 dB
1 kHz 03dB
2 kHz 04dB
4 kHz do 8 kHz 0,5dB
16 kHz 0,6 dB
Kalibratory akustyczne w odniesieniu do 20 pPa, S PN-EN 60942:2005
czestotliwosé nominalna 1 kHz
— poziom ci$nienia akustycznego 90 dB do 130 dB 0,10 dB
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8. UKAS (Velka Britanie)
8.1. ACOEM EM, UTAC UK Ltd

ACCELERATION
TRANSDUCERS - Sinusoidal

Reference (precision) grades

Piezoelectric Type

Transducer at 20°C:

High frequency test

Nominal peak acceleration
10 ms™ to 60 ms™

Transducer mass 0 grams to
80 grams

Charge sensitivity 0.08 pC/ms™
to

0.30 pC/ms™

20 Hz to 10 000 Hz
Transducer mass 80 grams to
600 grams

Charge sensitivity

0.30 pC/ms?to 2.0 pC/ms™?

20 Hz to 10 000 Hz

0.60 %

1.0%

Calibration of charge sensitivity
by comparisen with a single
ended (precision grade)
transducer

Measured Quantity
Instrument or Gauge

Range

Expanded Measurement
Uncertainty (k=2)

Remarks

ACCELERATION
TRANSDUCERS — Sinusoidal
continued

Low frequency test

Transducer and associated
signal conditioner at 20 °C:

High frequency test

Low frequency test

Integral electronics type

Transducer at 20 °C:

High frequency test

Low Frequency test

Charge sensitivity
> 0.08 pCims*

2 Hz to 20 Hz

Transducer mass 0 grams to
80 grams

Voltage sensitivity

8 mV/ms2to 150 mV/ms™

20 Hz to 10 000 Hz
Transducer mass 80 grams to
600 grams

Voltage sensitivity 8 mViims™ to
150 mVims2

20 Hz to 10000 Hz

Sensitivity 3.0 mVims? to
150 mVims2

1Hzto 20 Hz

Nominal peak acceleration
10 ms? to 60 ms™*

Transducer voltage sensitivity
0.12 mV/ms? to 150 mV/ims*

20 Hz to 5 kHz
6.3 kHz fo 10 kHz

Transducer voltage sensitivity
0.25 mV/ms=? to 1000 mV/ms™

1.5 %

0.70 %

1.0%

2.0%

Calibration of transducer and
signal conditioner systems can
also be undertaken
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Measured Quantity Range Expanded Measurement Remarks

Instrument or Gauge

Uncertainty (k=2)

ACCELERATION
TRANSDUCERS — Sinusoidal
continued

Piezoelectric Type
Working (non-precision)
grades

Transducer at 20 °C

High frequency test

Low Frequency Test

MNominal peak acceleration
1 ms? to 350 ms™

Sensitivity (tx) or (system)
0.01 pC/ms? to 1000 pC/ms™=
(1),

1.2 mV/ms? to 1000 mVims=
(system)

20 Hz to 5000 Hz
MNominal peak acceleration
1 Hz:

1ms?to 1.5 ms?

2 Hz to 4 Hz:
1 ms?to 5.0 ms?

5 Hz to 20 Hz:
1 ms? to 20 ms?

Sensitivity (tx)

0.300 pC/ms2?to 1000 pCims™
1Hz

0.085 pC/ms2to 1000 pCims™
2Hzto 4 Hz

Sensitivity (system)

0.025 pC/ms2 to 1000 pCims™
SHzto 20 Hz

30 mY/ms? to 1000 m\Vims?
1 Hz

8.5 mV/ms? to 1000 mVims?®
2Hzto 4 Hz

2.5 mV/ms? to 1000 mVims®
SHz to 20 Hz

15%

20%

1.5%

15%

20%

15%

15%

Calibration of charge sensitivity
by comparison

with a reference (precision
grade) transducer.

System calibrations comprising
transducer

(tx), signal conditioner and
power supply can be
undertaken within the quoted
uncertainties.
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Measured Quantity Range Expanded Measurement Remarks

Instrument or Gauge

Uncertainty (k=2)

ACCELERATION
TRANSDUCERS - Sinusoidal
continued

Transducer at any temperature
from - 50 °C to + 200 °C:

Piezoresistive or strain-gauge
type

Working (non-precision) grades
Transducer at 20 °C:

High frequency test

Low frequency test

Mominal peak acceleration
1 ms™ to 40 ms™

Sensitivity (tx) or (system)
0.01 pCims? to 1000 pC/ms2
(tx),

1.2 mYims to 1000 mVims™=
(system)

20 Hz to 630 Hz

Mominal peak acceleration
1 ms?to 350 ms?

Sensitivity (tx) or (system)
0.02 mV/ms™ to 1000 mV/ms™
(tx),

1.2 mVims? to 1000 mV/ms*
(system)

20 Hz to 5000 Hz
Mominal peak acceleration

1 Hz:
1ms?to 1.5 ms?

20%

20%

Calibration of voltage sensitivity
by companson with a reference
(precision grade) transducer.
System calibrations compnising
transducer

(tx), signal conditioner and
power supply can be
undertaken within the

quoted uncertainties.




v , . . . . Strana: 58/62
Cesky institut pro akreditaci, o.p.s. Zpracoval:
Ing. Martin Valenta
A Hajkova 2747/22,130 00 Praha 3 Datum zpracovani:
NARODNI AKREDITA&H ORGAN 20102025
Measured Quantity Range Expanded Measurement Remarks
Instrument or Gauge Uncertainty (k=2)
ACCELERATION
TRANSDUCERS - Sinusoidal
continued
Piezoresistive or strain-gauge
type (cont'd)
Working (non-precision) grades
(cont'd)
Low frequency test (cont'd) Sensitivity (tx)

Transducer at any temperature
from - 50 °C to + 200 *C:

Integral electronics type
Transducer at 20 "C:

High frequency test

0.60 mvims= to 1000 mV/ims=
1 Hz

0.17 mvims™ to 1000 mv/ims™=
2Hzto 4 Hz

0.05 mvims to 1000 mvims=
S Hzto 20 Hz

Sensitivity (system)

30 mvims= to 1000 m\/ms=
1 Hz

8.5 myims™= to 1000 mV/ms™
2Hzto 4 Hz

2.5 myims? to 1000 mvfms=
S Hzto 20 Hz

MNominal peak acceleration
1ms? to40 ms?

Sensitivity (bx) or (system)
0.02 mvims= to 1000 mVvims=
(tx)

1.2 myims? to 1000 mVv/ms?
(system)

20 Hz to 630 Hz

Nominal peak acceleration
1 ms™ to 350 ms™

Sensitivity (tx) or (system)
0.12 mvims™ to 1000 mv/ims™=
(b)),

1.2 mVims™ to 1000 mV/ms™
(system)

20 Hz to 5000 Hz

Calibrafion of voliage sensitivity
by comparison with a reference
(precision grade) transducer.
System calibrations comprising
transducer

(tx), signal conditioner and
power supply can be
undertaken within the

stated CMCs.
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Measured Quantity Range Expanded Measurement Remarks

Instrument or Gauge

Uncertainty (k=2)

ACCELERATION
TRANSDUCERS - Sinusoidal
(cont'd)

Integral electronics type (cont'd)

Working (non-precision) grades
(cont'd)

Low frequency test

Transducer at any temperature
from - 50 °C to + 200 °C:

Nominal peak acceleration
1 Hz
1ms?to 1.5 ms=

2Hzto4 Hz
1ms=to 5.0 ms?

5 Hz to 20 Hz:
1 ms= to 20 ms=

Sensitivity (tx)

3.0 mVims? to 1000 mvims=
1 Hz

0.85 mv/ms™ to 1000 mVv/ms™
2Hzto4Hz

0.25 m\V/ms2 to 1000 mVims=
SHzfo 20 Hz

Sensitivity (system)

30 mvims-2 to 1000 mvims-2
1Hz

8.5 mvims® to 1000 mV/ms™
2Hzilo4Hz

2.5 mvims? to 1000 mVvims=
SHzto 20 Hz

Nominal peak acceleration
1 ms? to 40 ms=

Sensitivity

0.12 mV/ms2 to 1000 mVv/ims
(tx),

1.2 mVims= to 1000 mV/ms=
(system)

20 Hz fo 630 Hz

20%

20%

20%

20%

20%

25%
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8.2. BAE Systems Marine Limited
Measured Quantity Expanded Measurement
Instrument or Gauge Range Uncertainty (k=2) Remarks
ACCELEROMETRY
ACCELERATION Calibration method is by direct
TRANSDUCERS comparison against laboratory
references
Accelerometer Types: Transducer at 23°C
Piezo electric minimum
sensitivity >1 pC/m/s?
Integral electronic minimum
sensitivity >1 mV/m/s?
All types with a nominal mass of 5Hzto 10Hz 16 %
up to 250 grams, a nominal 10 Hz to 100 Hz 1.3%
Peak Acceleration of 0.98 ms 100 Hz 1.0 %
t0 98 ms? 100 Hz to 920 Hz 1.2%
920 Hz to 5 kHz 1.8%
5 kHz to 10 kHz 23%
10 kHz to 15 kHz 28%
15 kHz to 20 kHz 45%
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8.3. University of Salford
Measured Cluantity Range Expanded Measurement Remarks

Instrument or Gauge

Uncertainty (k = 2)

Sound calibrators &
pistonphones

Sound pressure level of
pistonphones

Frequency of pistonphones

Distortion

Sound pressure level of sound
calibrators

Frequency of sound calibrators

Distortion
Microphones

Pressure sensitivity of IEC type
LS2WS2 microphones

Pressure sensitivity of
microphones to BS
EN 61094-5:2016

110 dB to 125 dB

250 Hz
1000 Hz

0.01%tod%

85 dB to 125 dB

250 Hz
1000 Hz

0.01%tod %

250 Hz 1000 Hz

20 Hz to 50 Hz

50 Hz to 100 Hz
100 Hz to 10 kHz
10 kHz to 12.5 kHz
12.5 kHz to 16 kHz
16 kHz to 20 kHz

0.07 dB

0.012 % of reading
0.012 % of reading

022 %

0.07 dB

0.012 % of reading
0.012 % of reading

022 %

Suitable to support the
verification of Pistonphones
according to IEC 60942:2003
(Withdrawn) Annex B; IEC
60942:2018 Annex B

Using IEC Type WS2P or LS2P
microphones.

Suitable to support the
verification of Sound Calibrators
according to [EC 60942:2003
(Withdrawn)Annex B,IEC
60942:2018 Annex B

Using IEC Type WS2P or LS2P
microphones.

Using a sound calibrator

Using an LS2 reference
microphone
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Sound Level Meters

Filters - sound level meter
based

Octave band

One-third octave band

BS 7580:Part 1:1997
(Withdrawn)

BS EN 61672-3: 2006
(Withdrawn) as modified hy
UKAS TPS 49 Edition 3:
December 2022

BS EN 61672-3: 2013

16Hz to 16kHz

20 Hz to 20 kHz

See remarks

See remarks

See remarks

D18 dB

Suitable to support the
verification of Type 1 Sound
level meters originally
manufactured in accordance
with

BS EN 60651:1994
(Withdrawn)

BS EN 60804:1994
(Withdrawn) and for which
required correction factors are
known and agreed.

Suitable to support the
verification of Class 1 & 2
Sound Level Meters ariginally
manufactured in accordance
with IEC 61672-1:2002
(Withdrawn) and for which
required correction factors are
known and agreed

Suitable to support the
verification of Class 1 &2
Sound Level Meters ariginally
manufactured in accordance
with IEC 61672-1:2013 and for
which required correction
factors are known and agreed

Filters originally manufactured
in accordance with IEC
61260:1995 (Withdrawn){BS
EN 61260:1996 (Withdrawn)) in
combination with a sound level
meter

Rewverberation Time

Calibration and Measurement Capability in seconds of decay

times over the frequency ranges shown

(electrical signals with a

125 Hz 1 kHz 10 kHz confinuous decay)
300 ms 0.01s 0.01s 0.01s Suitable to support the
1s 0.02s 002s 0.02s verification of specific RT
35 0.03s 0D03s 0.05s modules on sound level meters
10 s 012s Di12s 017 s using a transfer standard
Tapping Machines In support of BS EN IS0 140-7:
velocity: | 0.70 mi/s to 1.00 m/s 0.03 mis 13335“:_‘5’5"1?:":1}{%9&” 150
Mass: | 4809-5200 02090 (Withdrawn), BS EN SO
Time: | 50 ms— 150 ms 0.20 ms 10140-5:2021,
Diameter: | 25 mm o 35 mm 0.01 mm Eﬁﬁgéﬁ?ﬂfﬁfégéﬂ ISSU
Radius of Curvature: | 300 mm to 700 mm 10 mm 16283-2:2020 Annex A to
Angle of fall: | 0°to0.6° 0.10° support the verification of
Tapping Machines




