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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
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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.
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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




