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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017

APTITECH CALIBRATION CO., LTD.
50/40 Moo 5 T. Lat Sawai, A. Lamlukka,
Pathumthani 12150 Thailand
Mr. Anuwat Simsiriwat Mb: +668 8692 0101

CALIBRATION AND DIMENSIONAL MEASUREMENT

Valid to: September 11, 2024 Certificate Number: ACDM-2906
CALIBRATION
Acoustics and Vibration
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
L Up to 10 m/s? 0.15 m/s’
. > to S .22 m/s 1bration Calibrator,
Vibration Meter 10 to 20) m/s? 0.22 m/s? Vibration Calib
(80 to 640) Hz (> 20 to 50) m/s? 0.33 m/s? Vibration Meter
(> 50 to 100) m/s? 3.9 m/s’
Ixro o Up to 10 mm/s 0.13 mm/s
Vlbratloq Meter > 10 to 20) mm/s 0.21 mm/s Vibration Calibrator,
Velocit
2010 6 40yH (> 20 to 50) mm/s 0.48 mm/s Vibration Meter
(80 to 640) Hz 50 to 100) mm/s 0.95 mm/s
R Up to 10 um 0.2 pm
leratlon Meter (> 10 to 20) um 0.98 um Vibration Calibrator,
Displacement
(80 to 320) Hz (> 20 to 50) um 3.8 um Vibration Meter
(>50to 100) um 8.8 um
Up to 10 m/s? 0.14 m/s?
(> 10 to 20) m/s? 0.93 m/s* o .
! Acceleration (> 20 to 30) m/s? 1.6 m/s’ Vlbr'atlor'l Calibrator,
(> 30 to 50) m/s? 49 m/s Vibration Meter
(> 50 to 100) m/s? 8.4 m/s’
1 kHz
"Sound Level Meter 94 dB 0.6 dB Sound Level Calibrator
114 dB 0.6 dB
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
4 pH 0.01 pH
' pH Meter 7 pH 0.012 pH pH solutions
10 pH 0.015 pH
84 uS/cm 0.8 pS/em
! Conductivity Meter 1413 puS/cm 16 uS/cm Conductivity solutions
12 880 puS/cm 100 puS/cm
5 %Brix 0.03 %Brix
10 %Brix 0.03 %Brix
| Refractometer 20 %Brix 0.04 %Brix Source Solution, Standard
30 %Brix 0.04 %Brix Refractometer
50 %Brix 0.05 %Brix
60 %Brix 0.06 %Brix
10 NTU 0.085 NTU
| Turbidity Meter égg Eg O'E%I}IITJU Turbidity Solution
1 000 NTU 10 NTU
10 mg/1 0.063 mg/1
100 mg/1 0.62 mg/1
'TDS Meter 500 mg/1 3.1 mg/l TDS Buffer Solution
1 000 mg/1 6.2 mg/l
2 000 mg/1 12 mg/1
DO Meter 351’ ?1 Iﬁi}l 8% rmngﬁ DO Buffer Solution
100 parts in 10°CO 2.2 parts in 10°CO
o 0
Gas Detector/Analyzer 50 "lAigLo ZCH4 (1):::%, Aﬁ]gli Standard Gas
25 parts in 10° HpS 1.5 parts in 10°H,S

Electrical - DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

'DC Voltage — Source

(0 to 100) mV
>01to])V
(>1to10)V
(>10to 100) V
(> 100 to 1 000) V

70 uV/V +3.5uV

S8 uvV/vV+58uv

59 uV/vV +58 uv
64 uV/V +0.58 mV
64 uV/V+1.8mV

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

'DC Current - Source

Up to 3.3 mA

(3.3t033) mA
(33 t0 330) mA
(033t02.2) A

0.16 mA/A + 59 nA
0.12 mA/A+0.3 pA
0.17 mA/A + 3.9 pA
0.35 mA/A + 52 pA

Multiproduct Calibrator

22t 1) A 0.7 mA/A +0.39 mA
'DC Current — Source (11 to 550) A 5.8 mA/A+0.18 A Multiproduct Calibrator
Clamp-On Ammeter S9OmA/A+1A with Coil
' AC Current — Source @45 t0 (1 lli}tlj 50) A 6.6 MA/A + 03 A Multiproduct Calibrator

Clamp-On Ammeter

(> 50 to 550) A

7.6 mA/A+12A

with Coil

"AC Voltage — Source

@ 10 Hz to 45 Hz
(1to<33mV
(33 t0 <330 mV
(033t0<33V
(33t033V
@ > 45 Hz to 10 kHz
(1to<33mV
(33 to <330 mV
(033t0<33V
(3.3t0<33V
@ > 10 kHz to 20 kHz
(1to<33mV
(33 to <330 mV
(0.33t0<3.3V
(33to<33V
(33t0<330V
@ >20kHzto 50 kHz
(1to<33)mV
(33 to <330) mV
(033t0<33)V
(33t0<33)V
@ > 50 kHz to 100 kHz
(1to<33)mV
(33 to <330) mV
(033t0<33)V
(33t0o<33)V

4.1 mV/V + 24 uvV
2.9 mV/V + 58 uv
1.8 mV/V +0.29 mV
1.8 mV/V + 0.29 mV

2.4 mV/V + 24 uv

0.58 mV/V + 24 uv

0.35 mV/V + 70 uV
0.47 mV/V +0.71 mV

2.9 mV/V +24 uv
1.2 mV/V +24 pv
0.93 mV/V + 70 uV
093 mV/V+3.1mV
1.1 mV/V +39 mV

2.9 mV/V +24 pV
1.9 mV/V + 47 pV
1.7 mV/V + 35 mV
22mV/V+58mV

4.1 mV/V + 39 uV
2.8 mV/V+ 0.2 mV
2.8 mV/V+2mV
2.8 mV/V + 20 mV

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

"AC Voltage — Source

@ > 100 kHz to 500 kHz
(1to<33)mV
(33 to <330) mV
(033t0<3.3)V
@ >45 Hz to 1 kHz
(33t0<330)V
(330to 1 000) V
@ >1kHzto 10 kHz
(33t0<330)V
@ > 1kHzto 5 kHz
(330 to 1 000) V
@ > 5kHz to 10 kHz
(330to 1 000) V
@ 10 Hz to 20 Hz
(0.029 to < 0.33) mA
(0.33t0 <3.3) mA
(3.3to <33) mA
(33 to <330) mA
@ >20Hzto 45 Hz
(0.029 to < 0.33) mA
(0.33 t0 <3.3) mA
(3.3to<33) mA
(33 to <330) mA
@ >45Hzto | kHz
(0.029 to < 0.33) mA
(0.33 to <3.3) mA
(3.3to <33) mA
(33 to <330) mA
(033t0<22)A
@ > 1kHzto 5 kHz
(0.029 to < 0.33) mA
(0.33 to <3.3) mA
(3.3to <33) mA
(33 to <330) mA
(033t0<22)A
@ >5kHzto 10 kHz
(0.029 to < 0.33) mA
(0.33 t0 <3.3) mA
(3.3to <33) mA

12 mV/V + 70 uVv
8.1 mV/V+039mV
5.8 mV/V+3.9mV

0.58 mV/V +7.7mV
0.58mV/V+1V

0.93 mV/V + 18 mV
24mV/V+0.12V
24mV/V+028V

2.9 mA/A +0.18 LA

2.4 mA/A + 0.36 pA
24 mA /A +3.6 A
2.4 mA/A + 36 pA

1.5 mA/A +0.18 pA
1.2 mA/A +0.36 pA
1.2 mA /A + 3.6 pA
1.2 mA/A + 35 pA

1.5 mA/A + 0.28 pA
1.2 mA/A +0.37 pA
1.1 mA /A + 3.6 pA
1.1 mA/A + 37 pA
1.2 mA/A + 0.39 mA

15 mA/A +0.18 pA
2.4 mA/A +0.36 pA
1. mA /A +3.6 uA
1.1 mA/A +37 pA
1.2 mA/A + 0.39 mA

15 mA/A +0.18 pA
7 mA/A +0.37 A
7 mA /A + 3.6 pA

Multiproduct Calibrator

(33 to <330) mA 7 mA/A +35 uA
Version 006 Issued: November 3, 2023 www.anab.org AMAB lac-vMRA
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

@

' AC Current - Source

10 Hz to 45 Hz
(033 t0<2.2) A

@ 45 Hz to 65 Hz

(2.2t0 10) A

@ > 65 Hz to 500 Hz

(22 t0 10) A

@ >500Hzto 1 kHz

2.4 mA/A + 0.38 mA
0.71 mA/A + 2.4 mA

1.2 mA/A +2.4 pA

Multiproduct Calibrator

"'Resistance - Source

(22t0 10) A 3.9 mA/A + 2.4 pA
00 9.3 mQ
(>0to<11)Q 140 pQY/Q + 9.3 mQ
(11t033)Q 142 pQY/Q + 17 mQ
(33 t0 110) Q 106 pQY/Q + 17 mQ
(110 to < 330) Q 105 pQY/Q + 17 mQ

(0.33 to < 1.1) kQ
(1.1 to <3.3) kQ
(33 to<11)kQ
(11 to < 33) kQ
(33 to < 110) kQ
(110 to < 330) kQ
(033 to < 1.1) MQ
(1.1 to <3.3) MQ
(3.3t0<11) MQ
(11 to < 33) MQ
(33 to < 110) MQ
(110 to 330) MQ

105 pQ/Q + 70 mQ
105 pQ/Q + 70 mQ
105 pQ/Q +0.7 Q
128 pQ/Q +0.7 Q
110 p/Q + 0.7 Q
105 pQ/Q +0.7 Q
175 pQ/Q + 64 Q
176 pnQ/Q+72 Q
0.7 mQ/Q + 0.78 kQ
1.16 mQ/Q + 1.7 kQ
5.8 mQ/Q + 7 kQ
5.9 uQ/Q + 0.2 MQ

Multiproduct Calibrator

'DC Power — Source
33mVtol 020V
@ 3.3 mAto<9mA

0.1089 mW to <9 W

0.47 mW/W + 58 mW

@ 9 mA to <33 mA 0.297 mW to <33 W 0.35 mW/W + 58 mW
@ 33 mA to <90 mA 1.089 mW to <90 W 0.47 mW/W + 76 mW Multiproduct Calibrator
@ 90 mA to <330 mA 2.970 mW to <330 W 0.35 mW/W + 76 mW
@033 At0<09A 10.89 mW to <900 W 0.35 mW/W + 76 mW
@09Ato<22A 29.7 mW to <2200 W 0.7 mW/W +0.76 W
@22Ato<45A 72.6 mW to <4 500 W 1.4 mW/W +0.76 W
@45At011 A (1.485t0 11 000) W 1.1 mW/W +0.76 W

Version 006 Issued: November 3, 2023
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

' AC Power — Source
(45 to 65) Hz
0.33 V to < 1 020V @PF=1
@ 3.3 mAto<9mA
@ 9 mA to <33 mA
@ 33 mA to <90 mA
@ 90 mA to <330 mA
@033 At0<09 A

1.089 mW to <9 W
297 mW to <33 W
10.89 mW to <90 W
29.7mW to <330 W
108.9 mW to <900 W

3 mW/W + 7.6 mW
1.8 mW/W + 7.6 mW
3 mW/W + 76 mW
1.8 mW/W + 76 mW
3 mW/W + 76 mW

@0.9At0<22A 297 mW to <2 200 W 1.8 mW/W +0.76 W
@22At0<45A 726 mW to <4 500 W 2.4 mW/W +0.76 W
@45At0 11 A (1.485 to 11 000) W 1.8 mW/W +0.76 W

Multiproduct Calibrator

! Capacitance — Source

@50 Hz to 10 kHz
(0.33 t0 <0.5) nF
(0.5to<1.1)nF
(1.1to<3.3)nF
(3.3to<11)nF
(11 to <33) nF
(33 to <110) nF
(110 to <330) nF
@50 Hz to 5 kHz
0.33 uFto<1.1 uF
@50 Hz to 2 kHz
(1.1 to<3.3) uF
@50 Hz to 1.5 kHz
(33to11) pF
@ (50 to 800) Hz
(11 to 33) pF
@ (50 to 400) Hz
(33 to 110) puF
@ (50 to 200) Hz
(110 to 330) uF
@ (50 to 150) Hz
(0.33 to 1) mF

5.9 mF/F + 12 pF
5.9 mF/F + 12 pF
5.9 mF/F + 13 pF
5.9 mF/F + 13 pF
3 mF/F +0.13 nF
3 mF/F + 0.13 nF
3 mF/F + 0.68 nF
3 mF/F + 1.3 nF
4.1 mF/F + 6.8 nF
4.1 mF/F + 14 nF
4.7 mF/F + 68 uF
5.9 mF/F + 0.14 uF
8.2 mF/F + 0.68 uF

12 mF/F + 0.68 uF

Multiproduct Calibrator

!Electrical Simulation of
Thermocouple Indicators —
Source

Type B
(600 to 800) °C
(800 to 1 000) °C
(1000 to 1550)°C

(1550 to 1 820) °C

0.32°C
0.3°C
0.27°C
0.28 °C

Multiproduct Calibrator

Version 006 Issued: November 3, 2023
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

"Electrical Simulation of
Thermocouple Indicators —
Source

Type E
(-250 to -100) °C
(-100 to -25) °C
(-25t0 350) °C
(350 to 650) °C
(650 to 1 000) °C
Type ]
(-210 to -100) °C
(-100 to -30) °C
(-30 to 150) °C
(150 to 760) °C
(760 to 1 200) °C
Type K
(-200 to -100) °C
(-100 to -25) °C
(-25t0 120) °C
(120 to 1 000) °C
(1000to1372) °C
Type N
(-200 to -100) °C
(-100 to -25) °C
(-25t0410) °C
(410 to 1 300) °C
Type R
(0to 250) °C
(250 to 400) °C
(400 to 1 000) °C
(1000to1767)°C
Type S
(0to 250) °C
(250 to 1 000) °C
(1000 to 1400) °C
(1400to1767)°C
Type T
(-250 to -150) °C
(-150 to 0) °C
(0to 120) °C
(120 to 400) °C

0.41 °C
0.15°C
0.13°C
0.15 °C
0.18 °C

0.23 °C
0.15 °C
0.13 °C
0.15°C
0.2°C

0.23 °C
0.15 °C
0.13 °C
0.15 °C
0.2 °C

0.32 °C
0.19 °C
0.17 °C
0.23 °C

0.48 °C
0.30 °C
0.28 °C
0.33 °C

0.41°C
0.31°C
0.38 °C
0.28 °C

0.52°C
0.21°C
0.15°C
0.13 °C

Multiproduct Calibrator
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Pt 385, 100 Q
(-200 to -80) °C 0.082 °C
(-80 to 0) °C 0.082 °C
(0 to 100) °C 0.1 °C
(100 to 300) °C 0.12 °C
(300 to 400) °C 0.13°C
(400 to 630) °C 0.16 °C
(630 to 850) °C 0.28 °C
Electrical Simulation of RTD [Pt 3916, 100 Q . .
Indicators — Source (-200 to -190) °C 0.2 °C Multiproduct Calibrator
(-190 to -80) °C 0.32°C
(-80 to 0) °C 0.04 °C
(0 to 100) °C 0.047 °C
(100 to 260) °C 0.055 °C
(260 to 300) °C 0.063 °C
(300 to 400) °C 0.071 °C
(400 to 600) °C 0.078 °C
(600 to 630) °C 0.18 °C
Type B
(600 to 800) °C 0.38 °C
(800 to 1 000) °C 0.32°C
(1000 to 1 550) °C 0.27 °C
(1550to 1 820) °C 0.26 °C
Type E
(-250 to -100) °C 0.30 °C
(-100 to -25) °C 0.14 °C
(-25 to 350) °C 0.13°C
(350 to 650) °C 0.13 °C
"Electrical Simulgtion of (650 to 1 000) °C 0.13°C 8.5 Digit Multimeter:
Thermocouple Indicators — |Type J 1TS-90
Measure (-210 to -100) °C 0.16 °C
(-100 to -30) °C 0.15°C
(-30 to 150) °C 0.14 °C
(150 to 760) °C 0.14 °C
(760 to 1 200) °C 0.14 °C
Type K
(-200 to -100) °C 0.23°C
(-100 to -25) °C 0.17 °C
(-25 to 120) °C 0.16 °C
(120 to 1 000) °C 0.15°C
(1000 to 1372)°C 0.16 °C
Version 006 Issued: November 3, 2023 www.anab.org Am i%%
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Electrical — DC/Low Frequency

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Type N
(-200 to -100) °C 0.18 °C
(-100 to -25) °C 0.17 °C
(-25t0 120) °C 0.16 °C
(120 to 410) °C 0.15°C
(410 to 1 300) °C 0.15 °C
Type R
(0 to 250) °C 0.53 °C
(250 to 400) °C 0.32 °C
"Electrical Simulation of (400 to 1 000) °C 0.29 °C . . ]
Thermocouple Indicators — (1000 to 1767) °C 0.25 °C 8.5 Digit Multimeter;
ITS-90
Measure Type S
(0 to 250) °C 0.52 °C
(250 to 400) °C 0.33°C
(400 to 1 000) °C 0.31 °C
(1000to 1767)°C 0.29 °C
Type T
(-250 to -150) °C 0.44 °C
(-150 to 0) °C 0.18 °C
(0to 120) °C 0.15 °C
(120 to 400) °C 0.14 °C
Pt 385, 100 Q
(-200 to -80) °C 0.0068 °C
(-80to 0) °C 0.0068 °C
Electrical Simulation of RTD (0 to 100) °C 0.033 °C . .
Indicators — Measure (100 to 300) °C 0.035 °C 8.5 Digit Multimeter
(300 to 400) °C 0.036 °C
(400 to 630) °C 0.039 °C
(630 to 850) °C 0.041 °C
(0 to 100) mV 18 uV/V+0.36 uv
>01to)V 14 uV/V + 0.4 uv
'DC Voltage — Measure >1tol10)V 14 uvV/V +0.7 uv 8.5 Digit Multimeter
(>10to 100) V 17 uV/V + 35 uV
(> 100 to 1 000) V. 28 uV/V+0.12 mV
@ 1 Hzto 40 Hz
(1to 10) mV 0.35mV/V+3.5uV
(> 10 to 100) mV 0.09 mV/V +23.1 uV
" AC Voltage — Measure >0.1VtolV 0.09 mV/V + 47 pv 8.5 Digit Multimeter
>1to10)V 0.09 mV/V +4.7 mV
(>10to 100) V 0.24 mV/V + 4.7 mV
(>100 to 1 000) V 0.47 mV/V +47 mV
Version 006 Issued: November 3, 2023 www.anab.org Am i%%
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

" AC Voltage — Measure

@>40Hzto 1 kHz
(1to 10) mV
(> 10 to 100) mV
>01mVtolV
>1to10)V
(>10to 100) V
(> 100 to 1 000) V
@ >1kHz to 20 kHz
(1to 10) mV
(> 10 to 100) mV
>01tol)V
>1t010)V
(>10to 100) V
(> 100 to 1 000) V
@ > 20 kHz to 50 kHz
(1to 10) mV
(> 10 to 100) mV
>01tol)V
>1t010)V
(>10to 100) V
(> 100 to 1 000) V
@ > 50 kHz to 100 kHz
(1to 10) mV
(> 10 to 100) mV
>01to)V
>1to10)V
(>10to 100) V
(> 100 to 1 000) V
@ > 100 kHz to 300 kHz
(1to 10) mV
(> 10 to 100) mV
>01to)V
>1to10)V
(>10to 100) V
@ > 300 kHz to 1 MHz
(10 to 100) mV
>01to])V
>1to10)V
(>10to 100) V

024 mV/V+ 1.3 uVvV
0.09 mV/V +2.4 uVv
0.09 mV/V + 24 pv
0.09 mV/V + 0.24 mV
0.24 mV/V + 2.4 mV
0.47 mV/V + 24 mV

0.35mV/V+1.3uVvV
0.17 mV/V + 2.4 uv
0.17 mV/V + 24 uVv
0.17 mV/V + 0.24 mV
0.24 mV/V + 2.4 mV
0.7 mV/V +24 mV

1.6 mV/V + 1.3 pV
0.35mV/V + 2.4 pV
0.35 mV/V + 24 pV
0.35 mV/V + 0.24 mV
0.41 mV/V + 2.4 mV
1.4 mV/V + 24 mV

5.8 mV/V + 1.3 uVv
0.93 mV/V +2.4 uVv
0.93 mV/V + 24 uvV
0.93 mV/V +0.24 mV
1.4 mV/V +2.4mV
3.5mV/V +24 mV

47 mV/V + 2.4 uV
0.35 mV/V + 12 pV
3.5mV/V +0.12 mV
3.5mV/V+1.2mV
47 mV/V + 12 mV

12mV/V+12 uv
12 mV/V +0.12 mV
12mV/V+1.2mV
18 mV/V + 12 mV

8.5 Digit Multimeter

Version 006 Issued: November 3, 2023
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

@ >1kHz to 2 MHz
(10 to 100) mV

18 mV/V + 12 pV

' AC Voltage — Measure >01tol)V 15 mV/V +0.12 mV 8.5 Digit Multimeter
>1tol0)V 18 mV/V + 1.2 mV
(> 10to 100) V 18 mV/V + 12 mV
'DC High Voltage — Measure (1to 10) kV 5.8 mV/V +0.004 kV High Voltage Meter
1 . 3 Oscilloscope,
DC High Voltage — Measure (1t020)kV 5.8mV/V+0.11V High Voltage Probe
1 . B (1to 10) kV .
AC High Voltage — Measure 50 Hz 12 mV/V + 0.006 kV High Voltage Meter
1 . 3 (1to20)kV Oscilloscope,
AC High Voltage — Measure 50 Hz 5.8mV/V+0.11V High Voltage Probe

(0 to 100) pA

0.03 pA/A +0.12 pA

(> 0.1 to 1) mA 0.04 nA/A + 8.2 nA
'DC Current — Measure (>1to 10) mA 0.04 mA/A + 82 nA 8.5 Digit Multimeter
> 10 to 100) mA 0.06 mA/A + 0.9 pA
0.1to1)A 0.17 mA/A + 12 uA
(>1t03)A 50 pA/A + 0.12 mA
>3t 10) A 55 LA/A + 1.2 mA
(> 10 to 20) A 55 WA/A + 1.2 mA L .
'DC Current — Measure (> 20 10 30) A 3.5 mA/A 8.3 S?lgg Né“étﬁmetter’
(> 30 to 50) A 2.4 mA/A andard shun
(> 50 to 100) A 2.4 mA/A
(> 100 to 200) A 2.4 mA/A

"Welding Cabinet — Measure
AC Current @50 Hz, @60 Hz

Up to 600 A

0.002 4 mA/A+0.82 A

Current Clamp,
Multimeter

"Welding Cabinet — Measure
DC Current

Up to 1 000 A

0.002 4 mA/A+0.89 A

Current Clamp,
Multimeter

' AC Current — Measure

@ 10 Hz to 20 Hz
(10 to 100) A
(>0.1to 1) mA
(>1to10) mA
(> 10 to 100) mA

4.7 mA/A + 35 nA
4.7 mA/A +0.25 pA
4.7 mA/A +2.5 uA
4.7 mA/A +25 pA

8.5 Digit Multimeter

>0.1t01)A 4.7 mA/A +0.25 mA
Version 006 Issued: November 3, 2023 www.anab.org AMAB lac-vMRA
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Electrical — DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

' AC Current — Measure

@ >20 Hz to 45 Hz
(10 to 100) pA
(>0.1to 1) mA
(> 1to 10) mA

(> 10 to 100) mA
01t A

@ > 45 Hz to 100 Hz
(10 to 100) pA
(>0.1to 1) mA
(> 1 to 10) mA

(> 10 to 100) mA
>01tol)A

@ >100Hz to 1 kHz
(10 to 100) pA

@ > 100 Hz to 5 kHz
(>0.1to 1) mA
(> 1to 10) mA

(> 10 to 100) mA
>01tol)A

@ > 5 kHz to 20 kHz
(>0.1to 1) mA
(> 1to 10) mA

(> 10 to 100) mA
>01tol)A

@ > 20 kHz to 50 kHz
(>0.1to 1) mA
(> 1to 10) mA

(> 10 to 100) mA
>01to])A

@ > 50 kHz to 100 kHz
(>0.1to 1) mA
(>1to10) mA

(> 10 to 100) mA

1.8 mA/A + 35 nA
1.8 mA/A +0.25 uA
1.8 mA/A +2.5 pA

1.8 mA/A + 25 pA
1.9 mA/A +0.25 mA

0.7 mA/A +35nA
0.7 mA/A +0.25 pA
0.7 mA/A +2.5 pA
0.7 mA/A +25 pA
0.95 mA/A +0.25 mA

0.7 mA/A + 35 nA

0.36 mA/A + 0.3 pA
0.36 MA/A + 2.4 pA
0.36 MA/A + 24 pA
1.2 mA/A +0.24 mA

0.7 mA/A + 0.3 pA

0.7 mA/A + 2.4 pA

0.7 mA/A + 24 pA
3.5 mA/A + 0.24 mA

4.7 mA/A + 0.5 pA
4.7 mA/A + 4.7 pA
4.7 mA/A + 47 pA

12 mA/A + 0.47 mA

6.4 mA/A + 1.8 pA
6.4 mA/A+ 174 pA
6.4 mA/A +0.18 mA

8.5 Digit Multimeter

' AC Current — Measure

(1t03) A,
50 Hz
(3 to 10) A,
50/60 Hz
(3 to 10) A,
(0.3 to 1) kHz

0.012 A

0.041 A

0.039 A

8.5 Digit Multimeter,
Current Shunt
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Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

! Resistance — Measure

> 10 to 100) kQ
(> 0.1 to 1) MQ

¢ 1 to 10) MQ

¢ 10 to 100) MQ
0.1t01) GQ

20 pQ/Q + 0.07 Q
25 uQQ +2.40Q
66 pQY/Q +0.12 kQ
0.59 mQ/Q + 1.2 kQ
5.8 mQ/Q + 112 kQ

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(310 10) A,
(1to 5)kHz 0.043 A
1 (10 to0 20) A, 8.5 Digit Multimeter,
AC Current ~Measure 50 Hz 0.077 A Current Shunt
(20 to 30) A,
50 Hz 0.112 A
(>0to0 10) Q 25 uQ/Q + 59 uQ
> 10 to 100) Q 22 pQ/Q + 0.59 mQ
(> 100 to 1000) 20 pQ/Q + 0.6 mQ
(> 1to 10) kQ 20 nQ/Q + 7 mQ

8.5 Digit Multimeter

1 kQ 0.58 kQ
10 kQ 0.6 kQ
100 kQ 6 kQ
!Insulation Resistance — 1 MQ 58 kQ
Measure 10 MQ 0.06 MQ High Voltage Resistors
100 Vto 1 kV 100 MQ 0.59 MQ
1 GQ 5.8 MQ
10 GQ 59 MQ
20 GQ 82 MQ
(0.1to1)Q 24 mQ
(1t010) Q 27 mQ
(10 to 100) Q 13 mQ
(100 to 1 000) Q 1.2Q
(1 to 10) kQ 12Q
! Resistance — Source 1(01(? ;221,[?)01) 11;199 11 _2201(% Decade Resistors
(1 to 10) MQ 13 kQ
(10 to 100) MQ 180 kQ
1 GQ 58 MQ
10 GQ 0.58 GQ
20 GQ 1.2 GQ
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(1to 10) pH 0.59 uH
(10 to 100) uH 59 uH
1 (0.1 to 1) mH 59 uH
Induct? r;{(ﬁ- Source (1 to 10) mH 0.59 mH Inductor Box
z (10 to 100) mH 5.9 mH
(0.1to1)H 59 mH
(1to 10)H 0.59 H
(100 to 1000) pF 0.058 pF
! Capacitance- Source (>1 to 10) nF Fo>8 nF .
@ 1 kHz (>10 to 100) nF 0.058 nF Capacitor Box
(>100 to 1000) nF 5.8 nF
(>1to 10) pF 0.058 pF
Up to 50 G 1G
DC Magnetic Flux Density (> S0 G =
(> 20088 i Standard Magnet
' Tesla Meter, Gauss Meter (> 500 CRUNC o Tesla Meter ’
’ (> 1000 to 3 000) G 7.8 G
(>3 000 to 5 000) G 16 G
(> 5000 to 10 000) G 18 G
Up to 50 G 0.69 G
(>501t0200) G 0.69 G
' Magnets (> 200 to 500) G 1.7G
DC Magnetic Flux Density (>500to 1 000) G 5.7G Tesla Meter
(> 1000 to 3 000) G 57G
(>3 000 to 5 000) G 12G
(> 5000 to 10 000) G 12 G

! Oscilloscope

Amplitude: (AC)
Square Wave,
Sine Wave,
Triangle Wave,
Ramps Wave,
Signal,
@ 10 Hz to 1 MHz — Source

(1 to 2.999) mVp-p
(>3t09.999) mVp-p
(> 10 to 29.99) mVp-p
(>30to0 299.9) mVp-p

> 300 mVp-p to 2.999 Vp-p

(>3 to 130) Vp-p

1.8 mV/V +5.8 uv
1.8 mV/V+58uV
1.8 mV/V +5.8 uV
1.8 mV/V+5.8uVv
0.35mV/V +35uV
0.93 mV/V + 8.7 mV

Vertical Amplitude: (DC) (0to 330) mV 70 uV/V +0.006 8 uV . .
DC Signal: Tmpedance 50 Q / 330 mV t0 3.3 V 58 WV/V +0.058 puV Nij t?;%gul\(ﬁ“g;ﬁg:;r
IMQ (331033)V 58 WV/V + 0.58 uV p
Deflection — Source (33t0 150) V 64 uV/V+58uvV
! Oscilloscope

Synthesizer Function
Generator,
8.5 Digit Multimeter,
Multiproduct Calibrator
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Electrical — DC/Low Frequency

Expanded Uncertainty of Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Is 5.8 us/s + 0.8 ms
0.5s 5.8 us/s + 0.8 ms
0.2s 5.8 us/s + 0.8 ms
0.1s 5.8 ps/s + 0.8 ms
50 ms 5.8 us/s +0.77 pus
20 ms 5.8 us/s +0.77 us
10 ms 5.8 ps/s +0.77 pus
5 ms 5.8 us/s +0.77 pus
2 ms 5.8 us/s +0.77 us
! Oscilloscope Horizontal I ms 3-8 us/s +0.77 ps . .
Deflection: Time Mark — 0.5 ms 5.8 us/s +0.75 pus Synthesizer Function
Source 0.2 ms 5.8 us/s +0.75 us Generator
0.1 ms 5.8 us/s +0.75 ns
50 ps 5.8 us/s +0.69 ns
20 ps 5.8 us/s + 0.69 ns
10 us 5.8 us/s +0.69 ns
5 us 5.8 ps/s + 0.69 ns
2 us 5.8 ps/s +0.69 ns
1 us 5.8 us/s +0.69 ns
0.5 ps 5.8 us/s + 0.69 ns
0.2 ps 5.8 us/s +0.69 ns
0.1 ps 5.8 us/s + 0.69 ns

Electrical - RF/Microwave

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Rates:
! Amplitude — Source 0.3 MHz to 6 GHz 0.18 dB Signal Generator
(13to -136) dBm
Rates:
1 . L 9 kHz to 3.2 GHz
Amplitude Modulation (5 t0 90.0) %Depth 1.7 %Depth Signal Generator
Source
<4 dBm
Rates: 400 Hz or 1 kHz
sy,
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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Up to 150 mm 0.007 mm
(> 150 to 200) mm 0.007 mm
! Calipers (> 200 to 300) mm 0.007 mm Gauge Blocks,
(> 300 to 450) mm 0.007 mm Caliper Checker
(> 450 to 600) mm 0.008 mm
(> 600 to 1000 mm 0.01 mm
Up to 1 mm 0.000 5 mm
(>1to 12.7) mm 0.000 65 mm Calibration Tester
' Dial & Digital Indicator (> 12.7 to 25) mm 0.000 75 mm G Block ’
(> 25 to 50) mm 0.000 85 mm auge Blocks
(> 50 to 100) mm 0.000 95 mm
2 Djal & Digital Indicator Up to 100 mm (0.37+0.002 5L) pm " Ellifill pength
Up to 0.14 mm 0.000 5 mm
L~ . (> 0.14 to 0.6) mm 0.000 75 mm Calibration Tester,
Dial Test Indicator (>0.8to 1) mm 0.000 8 mm Gauge Blocks
(> 1to 1.5 mm 0.001 6 mm
- . Upto 1 mm 0.000 5 mm Universal Length
Dial Test Indicator (>1to2) mm 0.001 1 mm Measuring Machine
(0 to 0.5) mm 0.000 09 mm
! Electrical Comparator/ (>0.5to 1) mm 0.000 13 mm Calibration Tester,
Mu Checker (>1to5) mm 0.000 13 mm Gauge Blocks
(>5to 10) mm 0.000 15 mm
(5 to 30) mm 0.000 6 mm
(> 25 to 50) mm 0.000 7 mm
(> 50 to 75) mm 0.000 7 mm
(> 75 to 100) mm 0.000 8 mm
!Inside Micrometer (> 100 to 125) mm 0.001 mm Gauge Blocks
(> 125 to 200) mm 0.002 mm
(> 200 to 300) mm 0.003 mm
(> 300 to 500) mm 0.004 mm
(> 500 to 600) mm 0.005 mm
12 Inside Micrometer Up to 600 mm (0.68 + 0.002 5L) um N}i 1;1;222 &Zﬁ%ﬁe
Version 006 Issued: November 3, 2023 www.anab.org AMAB i%m&%
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Length — Dimensional Metrology

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
(0 to 25) mm 0.000 6 mm
(> 25 to 50) mm 0.000 7 mm
(> 50 to 75) mm 0.000 7 mm
(> 75 to 100) mm 0.000 8 mm
(> 100 to 125) mm 0.001 mm
' Outside Micrometer g égg :g gggg $$ 888§ $$ Gauge Blocks
(> 300 to 500) mm 0.004 mm
(> 500 to 600) mm 0.005 mm
(> 600 to 700) mm 0.006 mm
(> 700 to 825) mm 0.007 mm
(> 825to 1 000) mm 0.008 mm
(0 to 25) mm 0.000 75 mm
!Indicating Micrometer g 2(5) :g ;2; $$ 06900000785;1111? Gauge Blocks
(> 75 to 100) mm 0.000 85 mm
(0 to 25) mm 0.001 3 mm
(> 25 to 50) mm 0.001 3 mm
(> 50 to 75) mm 0.001 3 mm
(> 75 to 100) mm 0.001 4 mm
(> 100 to 125) mm 0.001 5 mm
' Depth Micrometer g }gg :g Sg% $$ 0008 529n?1n11n Gauge Blocks
(> 175 to 200) mm 0.002 1 mm
(> 200 to 225) mm 0.002 2 mm
(> 225 to 250) mm 0.002 4 mm
(> 250 to 275) mm 0.002 6 mm
(> 275 to 300) mm 0.002 7 mm
Up to 75 mm 0.001 1 mm
(> 750 to 100) mm 0.001 5 mm
"Height Gauge (> 100 t0 200) mm 0.002 mm Gauge Blocks,
Linear Height (> 200 to 300) mm 0.002 5 mm Surface Plate
(> 300 to 450) mm 0.003 5 mm
(> 450 to 600) mm 0.004 5 mm
(> 600 to 1 000) mm 0.007 mm
Up to 300 mm 0.000 7 mm
1 (> 300 to 600) mm 0.000 8 mm Gauge Blocks,
Depth Gauge (> 600 to 1 000) mm 0.001 mm Surface Plate
(>1 000 to 1 200) mm 0.001 3 mm
"Feeler Gauge, Digital Linear Gauge,
Thickness Plate (0.01 to 10) mm 0.001 T mm Gauge Blocks
Version 006 Issued: November 3, 2023 www.anab.org Am i%m%
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
"Feeler Gauge, Universal Length
Thickness Plite Up to 10 mm 04RO 4 mm Measuring Mac%line
Up to 12 mm 0.000 2 mm
(> 12 to 25) mm 0.000 3 mm
"Thickness Gauge (> 25 to 50) mm 0.000 4 mm Gauge Blocks
(> 50 to 75) mm 0.000 6 mm
(> 75 to 100) mm 0.000 8 mm
(3 to 16) mm 0.000 7 mm
"Holtest, (> 16 to 35) mm 0.001 mm
Three-points internal (>35to 75) mm 0.001 5 mm Ring Gauges
micrometer (> 75 to 100) mm 0.002 mm
(> 100 to 125) mm 0.002 3 mm
L2 Holtest, .
Three-points internal (3 to 300) mm (0.9 +0.001 8L) pm 1\/}2 zlsziizagl 1{;[22%‘;};6
micrometer
Up to 100 mm 0.001 5 mm
. (> 100 to 300) mm 0.002 mm
Cﬁ:firt%::tl;fr (> 300 to 600) mm 0.002 5 mm Gauge Blocks
& (> 600 to 800) mm 0.003 mm
(> 800 to 1 000) mm 0.003 5 mm
(0 to 100) mm 0.001 5 mm
"'Setting Rod, (> 100 to 300) mm 0.002 mm
Length Bar (> 300 to 425) mm 0.003 mm Gauge Blocks
(> 425 to 500) mm 0.003 5 mm
L2 Setting Rod, Universal Length
Lengtthar Up t0 600 mm R 0002 5L) pm Measuring Mac%line
Up to 1 mm 0.000 6 mm
"Micrometer Head, (> 1to25) mm 0.000 8 mm
Dial Gauge Tester, (> 25 to 50) mm 0.000 9 mm Digital Linear Gauge
Calibration Tester (>50to 75) mm 0.001 mm
(> 75 to 100) mm 0.001 1 mm
T~
Micrometer Head, Universal Length

Dial Gauge Tester,
Calibration Tester

Up to 100 mm

(0.38 +0.002 2L) pm

Measuring Machine
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Mg(llll(;;il; r:lllelsior
!'Vision Measuring Machine
Length Up to 50 mm 0.001 2 mm
(> 50 to 100) mm 0.001 3 mm
(> 100 to 150) mm 0.001 5 mm
(> 150 to 200) mm 0.001 8 mm Glass Scales
(> 200 to 250) mm 0.002 mm
(> 250 to 300) mm 0.002 3 mm
Angle (0 to 360)° 0.007°
1 . . .
gﬁ%tall\/ll\i/grcor:csg Og © Up to 1.00 o pr00 08 mm Glass Scales
gcale Lupe pe, (> 1.00 to 50.00) mm 0.001 mm
!'Profile Projector
Linear of Axis Up to 50 mm 0.6 pm
(XandY) (> 50 to 100) mm 0.65 um Glass Scales,
(> 100 to 150) mm 0.71 um . o
Reticle 360 ° Comparator,
(> 150 to 200) mm 0.81 pm
and JIS B 7184-1999
(> 200 to 250) mm 0.73 um .
(> 250 to 300) mm 081 um utilized as the method for
aa the calibration of this
Angle Accuracy (0 to 360)° 0.008 5° device.
Magnification (5t0100) X 0.06 % of reading
' Thread Plug Gauge
Pitch Diameter Up to 10 mm 0.001 7 mm
(> 10 to 25) mm 0.001 7 mm Thread Micrometer,
(>25 to 50) mm 0.001 7 mm Thread Wires
(> 50 to 75) mm 0.001 8 mm
(> 75 to 100) mm 0.001 8 mm
'Pin Gauge,
Plain Plug Gauge, Up to 30 mm 0.000 7 mm Laserscan Micrometer
Ball Gauge
2 Pin Gauge, .
Plain Plug Gauge, Up to 400 mm (036 + 0.003L) um Universal Length
Measuring Machine
Ball Gauge
' Laser Scan Micrometer Up to 60 mm 0.000 6 mm Staléiaggepéﬁofﬁzge’
"'Surface Roughness Tester 3 um Ra 0.15 pm Ra Surface Roughness
Roughness Accuracy 10 pum Rz 0.25 um Rz Specimen
Roughness Specimen Up to 100 um Ra 0.15 uym Ra Roughness Tester
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Length — Dimensional Metrology

Expanded Uncertainty of Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Granite Surface Plate,
Flatness Measurement Up to 900 cm? 1.5 pm Flectrical Comparator
2 Surface Plate
Overall Flatness Only Up to 424 DL mm 0.7 pm
(> 424 to 540 DL) mm 1 um
(> 540 to 849 DL) mm 1.3 um
(> 849 t0 901 DL) mm 1.6 um .
> 901 to 1 250 DE) mm 2.1 ﬁm Electronic Level
(>1250to 1414 DL) mm 2.3 um
(> 1414 to 1 803 DL) mm 3.5 um
(> 1803 to 2 823 DL) mm 4.3 pm
(> 2 823to 3 606 DL) mm 6.3 um
Pitch Gauge Up to 6 mm 0.002 5 mm Video Measuring System
BI‘Z;?)IEI-S GGaT;ee Up to 50 mm 0.002 5 mm Video Measuring System
Bl:élegll%r((})?;%:ér Up to 360° 0.001 5° Video Measuring System
Precision Square
Outer Length Up to 200 mm 0.001 5 mm Video Measuring System
Inner Length Up to 100 mm 0.001 5 mm
Up to 50 mm 0.001 5 mm
Glass Scale ((>>15000t:)o 110500))nr'1111rri1 8881 ; 22 Video Measuring System
(> 150 to 200) mm 0.002 2 mm
2 Glass Scale Up to 100 mm (0.36 +0.002L) pm 1\/}2 zlsxllzlslagl I\I;Izrcl:iti}rlle
Upto 10 um 0.15 um
(> 10 to 20) pm 0..2 um
(> 20 to 50) pm 0.35 um
! Air Micrometer (> 50 to 100) um 0.65 um Calibration Tester
(> 100 to 200) pm 1.5 pm
(> 200 to 500) pm 3 pm
(>500to 1 000) pm 5.8 um
Up to 0.5 mm/m 0.001 6 mm/m
!'Precision Level, (>0.51to 1) mm/m 0.001 7 mm/m Angle Generator,
Electronic Level (> 1to 1.5) mm/m 0.001 8 mm/m Digital Indicator
(> 1.5t0 1.9) mm/m 0.002 mm/m
! Coating Thickness Gauge (>(;Jgp tgozggi SH)n:tm 8;} ﬁ $ Calibration Foil
Version 006 Issued: November 3, 2023 www.anab.org Am i%m%
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. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Uptolm 0.015 mm
(>1t02)m 0.024 mm
(>2to3)m 0.036 mm
(>3to4)m 0.048 mm
(>4to5)m 0.06 mm
(>5t06)m 0.072 mm
(>6to7)m 0.084 mm
(>7to8)m 0.096 mm
Steel Tape (>8t09)m 0.11 mm .
Textile Tape >9to 10) m 0.12 mm Scale Calibrator
(>10to 15)m 0.18 mm
(>15t020) m 0.25 mm
(>20to25)m 0.3 mm
(>25t030)m 0.36 mm
(>30to35)m 0.42 mm
(>35t040) m 0.48 mm
(>40to45) m 0.55 mm
(>45to 50) m 0.6 mm
Up to 200 mm 0.005 mm
(> 200 to 500) mm 0.02 mm Scale Calibrator,
' Steel Ruler (> 500 to 1 000) mm 0.025 mm Video Measuring System,
(>1 000 to 1 500) mm 0.04 mm Standard Rule
(> 1500 to 2 000) mm 0.045 mm
! Contour Measuring Machine
Radius Up to 30 mm 0.85 pm
Standard Gauge Blocks,
Length Measurement (Up to 25) mm 0.6 pm Pin Gauge
(> 25 to 100) mm 0.9 pm
(> 100 to 150) mm 1.2 um
Up to 50 mm 0.5 pm
(> 50 to 100) mm 1 um
(> 100 to 200) mm 1.5 pm
(> 200 to 300) mm 2.5 um
! . . (> 300 to 400) mm 3 um
CoordﬁatiMeaS““ng (> 400 to 500) mm 3.6 um ISO 10360-2
Layoicl\/;:sl’line (> 500 to 600) mm 4.5 um Standard Gauge Block
(> 600 to 700) mm 5 um
(> 700 to 800) mm 5.7 pm
(> 800 to 900) mm 6.5 um
(> 900 to 1000) mm 7 um
(> 1000 to 1200) mm 8.5 um
i\\\\\‘LQ/’L"//,/’2
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Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
!'Ultrasonic Thickness Gauge (>11Jgot (:Olgg Or)nlrﬁm 838(3) é $$ Gauge Blocks
(0.5 to 10) mm 0.4 pm
(> 10 to 20) mm 0.53 pm
(> 20 to 30) mm 0.56 um .
Plain Ring Gauge (> 30 to 50) mm 0.8 um ﬁ;‘sli rG}aIl;?el; t
(> 50 to 100) mm 1.5 pm &
(> 100 to 150) mm 1.8 pm
(> 150 to 200) mm 2 um
2 plain Ring Gauge (0.1 to 400) mm (0.36 + 0.004 5L) um Nﬂ?sﬁzagl 1%422%?;
! Angle Measurement Up to 180° 0.002 2° Angle Blocks
Up to 0.5 mm 0.09 um
(> 0.5 to 10) mm 0.09 um
(> 10 to 25) mm 0.094 pm
(> 25 to 50) mm 0.11 pm
(> 50 to 75) mm 0.13 um 1IS B 7506
Gauge Blocks (> 75 ol s Gauge Blocks,
(> 100 to 125) mm 0.17 pm Gauge Block Comparator
(> 125 to 150) mm 0.19 pm & P
(> 150 to 175) mm 0.22 pm
(> 175 to 200) mm 0.25 pm
(> 200 to 250) mm 0.3 pm
(> 250 to 300) mm 0.35 um
(> 100 to 125) mm 0.23 pm
(> 125 to 150) mm 0.23 um
(> 150 to 175) mm 0.27 um Universal Length
(> 175 to 200) mm 0.28 um . .
Gauge Blocks Measuring Machine,
(> 200 to 250) mm 0.33 pm Gauge Blocks
(> 250 to 300) mm 0.39 pm
(> 300 to 400) mm 0.60 um
(> 4000 to 500) mm 0.72 pm
?Universal Length Up to 100 mm (0.09 + 0.002 1) um
Measuring Macf(fine & 113)0 to 600) mm (0.11 +0.003 31) ﬁm Master Gauge Blocks
2 Taper Plug Gauge
Diameter Up to 300 mm (0.88 +0.003 2L) pm Universal Length
Measuring Machine,
Half Angle Up to 45° 0.01° Standard Pin Gauges,
Gauge Blocks
Thickness/Step Up to 100 mm (0.35+0.003 3L) pm
e,
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
> Thread Plug Gauge .
. . Universal Length
Pitch Diameter Up to 150 mm (0.79 + 0.003L) um Measuring Machine,
Major Diameter Up to 150 mm (0.36 + 0.003L) um Thread Wires
2 Taper Thread Plug Gauge
Pitch Diameter Up to 150 mm (0.94 + 0.005 5L) um Universal Length
Measuring Machine,
Major Diameter Up to 150 mm (0.36 + 0.002 5L) um Thread Wires,
Gauge Blocks
Thickness/Step Up to 100 mm (0.36 +0.002 5L) um
? Taper Ring Gauge
Diameter Up to 300 mm (0.62 +0.003 3L) um Universal Length
o - Measuring Machine,
Half Angle Up to 45 0.005 Master Ring Gauge
Thickness/Step Up to 100 mm (0.62 + 0.003 3L) um
?Thread Ring Gauge Universal Length
Pitch Diameter Up to 150 mm (0.62 + 0.005L) pm Measuring Machine,
Master Ring Gauges,
Minor Diameter Up to 150 mm (3.5 +0.005 8L) um 3D Vision Measuring
System
2 Taper Thread Ring Gauge
Pitch Diameter Up to 150 mm (0.94 + 0.003L) pm Universal Length
o o Measuring Machine,
Taper Upto 15 0.01 Master Ring Gauge
Thickness/Step Up to 100 mm (0.36 + 0.003L) um
Universal Length
2 . .
Snap Gauge, Gap Gauge Measuring Machine,
(Internal & External) Up t0 400 mm (0.62+0.0061) pm Master Ring Gauges,
Gauge Blocks
1,2 .
Cylinder Gauge, Universal Length
Bore Gauge Measuring Machine
Indication Error Up to 12.7 mm (0.43 +0.003 8L) um Calibration Tester,
Master Ring Gauges,
Repeatability Up to 600 mm (0.43 +0.003 5L) pm Gauge Blocks
o'\ '|"/‘i/,,
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Up to 500 mg 39 ug
(>0.5t0100) g 0.32 mg
(>100t0220) g 0.32 mg
(>220t0500) g 1.4 mg OIML Class E2, F1 or F2
(> 500 to 600) g 1.9 mg Weights and UKAS
13 Seales and Balances (>600to 1 000) g 2.8 mg Publication Reference LAB
(>1000to1200)¢g 8.8 mg 14, Edition 6 utilized for
(>1200to1500)¢g 12 mg the calibration of the
(>1500t02000)¢g 13 mg weighing system.
(>2000to3000)g 14 mg
(>3 000 to 5000) g 18 mg
(>5000to 6000) g 84 mg
(> 6to0 10) kg 84 mg
(> 10 to 20) kg 0.17 g
(>20to 30) kg 025¢ OIML Class E2, F1 or F2
(> 30 to 60) kg 0.84 g Weights and UKAS
13 Electronic/Mechanical (> 60to 100) kg 0.88 g Publication Reference LAB
Scales and Balances (> 100 to 150) kg 41¢g 14, Edition 6 utilized for
(> 150 to 300) kg 82¢g the calibration of the
(> 300 to 500) kg 83¢g weighing system
(> 500 to 1 000) kg 82 ¢g
(> 1000 to 2 000) kg 95 ¢g
"Hand Torque Tools 0.01 cN'mto 1 500 N-m 1 % of reading Torque Analyzer
(10 to 30) HRC 0.38 HRC
(> 30 to 50) HRC 0.38 HRC
(> 50 to 90) HRC 0.46 HRC
(10 to 30) HRB 0.9 HRB Indirect Verification using
' Rockwell Hardness Tester (> 30 to 50) HRB 0.9 HRB Hardness Test Blocks
(> 50 to 90) HRB 0.9 HRB
(10 to 30) HRA 0.68 HRA
(> 10 to 50) HRA 0.68 HRA
(> 50 to 90) HRA 0.68 HRA
(> 95 t0 250) HBW 0.71 HBW Indirect Verification using
! Brinell Hardness Tester (> 250 to 450) HBW 1.8 HBW Hardness Test Block
(> 450 to 650) HBW 2.9 HBW
! Vickers Micro Hardness 279 HV 11 HV Indirect Verification using
Tester 700 HV 37 HV Hardness Test Block
Version 006 Issued: November 3, 2023 www.anab.org Am iE/B/E@ME\%

Page 24 of 32

ANSI National Accreditation Board "/,,/” |“\\\\\\



http://anab.org/

¢

ANAB

ANSI National Accreditation Board

Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
1 545 HLD 6.4 HLD Indirect Verification using
Leeb Hardness Tester 785 HLD 4.8 HLD Hardness Test Block
0.01 cN'mto 1 N-m 0.4 % of reading

"Torque Tester/ (>1to10) N'm 0.2 % of reading Standard Weight,

Torque Gauge (> 10 to 200) N-m 0.13 % of reading Torque Arm

(> 200 to 500) N-m 0.1 % of reading
"'Vacuum Gauge (-15to 0) psi 0.03 psi Pressure Calibrator
(0 to 300) psig 0.05 psi
! Pressure Measuring (> 120 to 240) psi 0.15 psi .
(Pneumatic & Hydraulic) > 240 to 300) bsis 0.19 psi Pressure Calibrator
(> 300 to 10 000) psig 1.5 psi
! Differential Pressure (-120 to 120) mbar 1 mbar Pressure Calibrator
Upto200 g 0.16 mg
(>200 to 500) g 1.5 mg
(>500to 1000) g 3 mg
! Mass (> 1000 to 2 000) g 15 mg Standard Weights,
(None-OIML Specification) (>2000to 5000) g 18 mg Electronic Balance
(>51t010) kg 160 mg
(> 10to 20) kg 210 mg
(>20to30) kg 290 mg
1 mg 58 ug
2 mg 58 ug
5 mg 58 ug
10 mg 58 ug
20 mg 58 ug
50 mg 58 ug
100 mg 58 ug
200 mg 58 ug Standard Weights and
Mass 500 mg 58 ug OIML R-111 utilized as the
(OIML-Specification) lg 58 ug method of calibration for
2g 58 ug mass.
5¢ 58 ug
10g 58 ug
20g 58 ug
S0g 58 ug
100 g 58 ug
200 g 58 ug
500 g 0.58 mg
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
; llig 05'5881?:g Standard Weights and
Mass 5 kg 5' ] rng OIML R-111 utilized as the
(OIML Specification) 10 légg 5'8 m gg method of calibration for
20 kg 58 mg nass.
Upto5N 0.000 6 N
! Force Measuring (£>1(5) :g ;82);1 N 0(())(())(())66?\11\1 Standard Weights
(>500to 1000) N 0.58 N

Dynamic Viscosity

! Viscometer / Visco Cup Up to 100 000 mPa-s
20 °Cto 50 °C Kinematic Viscosity
Up to 100 000 mPa-s

Standard Reference

0.5% of reading + 0.01 mPa-s
Viscosity

0.5% of reading + 0.01 mPa-s

Volumetric Glass Ware and
Operated Volumetric
Apparatus — Burette,
Volumetric Pipette,
Measuring Pipette,
Volumetric Flask, Graduated

Up to 200) uL 0.25 pL Electronic Balance,
(>200 to 1000) nL 0.65 pL ASTM E542-01 and
0.3 uL ISO 8655-6 utilized as the

Cylinder, Beaker, Single (> 1 to 200) mL
channel (> 200 to 1 000) mL 1.6 pL methods in the calibration
Piston Pipette, Multichannel | (> 1 000 to 30 000) mL 0.29 mL of these devices.
Piston Pipette,
Positive-displacement Pipette,
Piston Burette, Dilutor,
Dispenser
Electronic Balance
3 3 ’
Hydrometer (0.6 to 2) g/cm 50 pg/cm Cuckow’s Method
Up to 50 L/min 0.47 L/min
1 . (> 50 to 100) L/min 0.45 L/min Comparison to
Flow Meter (Air Flow) (> 100 to 200) L/min 0.93 L/min Master Flow Meter
(> 200 to 300) L/min 1.1 L/min
Standard Tension Meter,
Silk Screen Tension Meter (Up to 20) Nem 0.15 N/em Screen Tension
(> 20 to 50) N/cm 0.25 N/cm L
Calibration Set
(5t0 50) N 0.1 % of reading
!'Universal Testing Machine — (50 to 500) N 0.18% of Reading Force Transducers
Tension and Compression (2 to 20) kN 0.18% of Reading
(20 to 200) kN 0.23% of Reading
N
: R . .0rg L a3
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
! Durometer Direct Verification using
Spring Force
Types A, B, E, & O (10 to 90) Duro 0.2 Duro Force Transducer
Types C, D, & DO (10 to 90) Duro 0.2 Duro
Types OO & OO0 (10 to 90) Duro 0.2 Duro
Type OOO-S (10 to 90) Duro 0.2 Duro
Type M (10 to 90) Duro 0.2 Duro
Indenter Extension & Shape
Diameter (0 to 25) mm 0.003 7 mm Video Measuring System
Radius (0 to 25) mm 0.003 7 mm
Angle (0to 90)° 0.009°
Extension (0 to 25) mm 0.003 7 mm
" Air Velocity (Up to 15) m/s 0.32 m/s Comparison to

Standard Anemometer

Photometry and Radiometry

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho-d, and/or
Equipment
12 (20, 60, 85)° Comparison to
Gloss Meter 95.5 GU 0.2 GU Standard Gloss Meter
i (10 to 500) mW/cm? A . UV Light Source,
UV-A Meter 365 nm iy of reading Standard UV Meter
1 . (10 to 500) mW/cm? 0 . Comparison to
UV Light Source 365 nm 3.6 % of reading Standard UV Meter
1.8 % of reading — Missing Comparison to
Lux Meter (Up to 5000) Ix contributions Standard Lux Meter
Black Color
%
"2 Color Meter, I;* 8;2
Color Reader b* 0. 2 Chroma Meter,
v O. 28 Glossy Tile
Illuminant C, D65 '
X 0.15
y 0.15
SN2
SN
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Photometry and Radiometry

. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
White Color
%
12 Color Meter I;* 88}2
Color Reader b* 0' 015 Chroma Meter,
v 0' 015 Glossy Tile
[lluminant C, D65 X 0.015
y 0.015
! Fiber Optic Power —  |(-60 to 0) dBm .
Measure 1 550 nm 016 dB Optical Spectrum Analyzer
1 . .
Fiber Oﬂlgagi:elength ) 1 550 nm 0.032 nm Optical Spectrum Analyzer
1 o . (0to 55)dB Optical Spectrum Analyzer,
Fiber Optic Attenuator 1550 nm 0.32dB LED Light Source
Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
! Digital and Mechanical (-30 to 100) °C 0.05 °C . fgf;fﬁiiﬁfe’m
Thermometry Systems (> 100 to 125) °C 0.07 °C Micro Bath
! Digital and Mechanical (> 125 to 400) °C 0.1°C Reference PRT,
Thermometry Systems (> 400 to 600) °C 0.1°C 8.5 Digit Multimeter,
) Dry Block Calibrator
! Digital and Mechanical (SS?)(())Ot;OlS(())(())())) S C 02 '277 o% Reference Thermocouple,
Thermometry Systems 5 o Dry Block Calibrator
(> 1000 to 1200) °C 0.27 °C
Hygrometers
Relative Humidity (1 to 20) %RH 1.5 %RH
(> 20 to 70) %RH 1.5 %RH Humidity Chamber,
(> 70 to 90) %RH 1.9 %RH Vaisala Hygrometer
Temperature (20 to 60) °C 0.35 °C
Chambers Comparison to
Relative Humidity (1 to 70) %RH 1.5 %RH Vaisal pH ¢
(> 70 to 90) %RH 1.9 %RH aisata Hygrometer
Liquid-in-Glass (-30to 100) °C 0.075 °C Thermometer,
Thermometers (> 100 to 200) °C 0.1°C Oil Bath
sy,
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Thermodynamic
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
! Temperature Controlled
Chamber & Oven (-40 to 100) °C 0.41 °C
(> 100 to 200) °C 0.41 °C
(>200 to 300) °C oS ¢ Datalogger with Sensor
Incubator (10 to 100) °C 0.41 °C
Refrigerator & Freezer (-40 to 0) °C 0.41 °C
! Temperature Controlled Temperature Indicator with
Furnace (300 to 600) °C 0.4 °C Reference PRT,
(> 600 to 1200) °C 2.7°C Reference Thermocouple
! Autoclave (50 to 125) °C 0.4 °C High Temperature
Datalogger
(-30 t0 0) °C 1.2°C Bla‘ﬂ(‘gzsiyt S)Our"e
!Infrared Thermometer (> 0to 30)°C 1.2 °C Tempera ture}:, éensor
(> 30 to 100) °C 1.2°C A =8 to 14 um, £ = 0.95
(35 t0 100) °C 1.2°C Blaafl';?gii‘t))“m
!Infrared Thermometer (> 100 to 200) °C 1.2°C Temperature Se’nsor
(> 200 to 500) °C 1.3°C A =8 to 14 um, £ = 0.95
Time and Frequency
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment

! Frequency — Source

100 mHz to 100 Hz
100 Hz to 1 kHz
(>1to 10) kHz

(> 10 to 100) kHz

100 kHz to 1 MHz
(>1to15) MHz

2.4 mHz
23 mHz
0.23 Hz
2.3 Hz
24 Hz
0.35 kHz

Function Generator

! Frequency — Source

10 mHz to 119.99 Hz
(0.12t0o 1 199.9) Hz
(1.2 t0 11.999) kHz
(12t0 119.99) kHz

(120 to 1 199.9) kHz

(1.2 to 2) MHz

0.2 % of reading + 7.1 uHz
0.2 % of reading + 7.1 pHz
0.2 % of reading + 7.1 uHz
0.2 % of reading + 7.1 pHz
0.2 % of reading + 7.1 pHz
0.2 % of reading + 7.1 uHz

Multiproduct Calibrator
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
300 kHz 0.49Hz
(> 300 to 500) kHz 0.82 Hz
> 500 kHz to 1 MHz 1.7Hz
(> 1 to 100) MHz 0.16 kHz
(> 100 to 500) MHz 0.82 kHz
! Frequency — Source > 500 MHz to 1 GHz 1.6 kHz Signal Generator
(>1t02)GHz 3.3 kHz
(>2to3) GHz 4.9 kHz
(>3to4) GHz 6.5 kHz
(>41t05)GHz 8.2 kHz
(> 510 6) GHz 9.8 kHz
! Frequency — Measure (1 to 40) Hz 0.58 mHz + 19 pHz 8.5 Digit Multimeter
40 Hz to 10 MHz 0.12 mHz + 60 mHz (30 min)
100 kHz 1.2 mHz
(> 100 to 300) kHz 3.6 mHz
>300 kHz to 1 MHz 12 mHz
(> 1to 10) MHz 0.12 Hz
! Frequency — Measure (> 10 to 100) MHz 51 mHz Universal Counter
(> 100 to 225) MHz 0.52 Hz (24 hr)
>225 MHz to 1 GHz 1.1 Hz
(> 1to3) GHz 15 Hz
(>3to5)GHz 25 Hz
(>51t012.4) GHz 65 Hz
Up t0 99.99) rpm 0.072 rpm
12 Tachometer (> 99.99 to 999.99) rpm 0.1 rppm Multiproduct Calibrator
(>999.99 to 99 999) rpm 0.58 rpm
Upto60s 0.033 s
! Stopwatches, ( 6((6)8 Eg ? (2)82))5 s 8822 z Universal Counter —
Timers ’ Totalize Method
(1200to 1800) s 0.053 s
(1 800 to 3 600) s 0.074 s

12 Rotation Speed
(Total Revolutions)

(0.1 to 30) rpm
(>30to 1 000) rpm
(> 1 000 to 10 000) rpm

0.5 % of Reading
0.2 % of Reading
0.07 % of Reading

Comparison to
Master Tachometer

(> 10 000 to 90 000) rpm 0.07 % of Reading
\\\“\HIHI"//,
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DIMENSIONAL MEASUREMENT

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 25 mm 2.5 um
(>25to 50) mm 2.6 um
Geometric Measurements of (> 30 to 100) mm " .
CF Jigs, Fixtures, and (> 100 to 200) mm 3.3 um Scal.e Calibrator,
1\/101 d/Dic ’ (> 200 to 300) mm 3.9 um Height Master
(> 300 to 450) mm 4.8 um
(> 450 to 600) mm 5.8 um
(> 600 to 1 000) mm 9.2 um
2 Geometric Measurements of M[i;l;‘;:irzall\lizlclﬁ;[ﬂe
CF Jigs, Fixtures, and Up to 600 mm (0.36 +0.002 5L) pm & :
Mold/Die Master Ring Gauges,
Gauge Blocks
2 Dimensional
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment

Geometric Measurements of
CF Jigs, Fixtures, and
Mold/Die

X =Up to 200 mm
Y = Up to 100 mm

5 pum
S um

Video Measuring System

3 Dimensional

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
! CF Jigs, Fixtures, and X i Up to 3000 mm 95 um Articulating Arm CMM
Mold/Dic Y'=Upto 3000 mm 95 Hm (Portablc)
Z=Upto 1500 mm 95 um

Calibration and Measurement Capability (CMC) is expressed in terms of the measurement parameter, measurement range, expanded uncertainty of measurement and
reference standard, method, and/or equipment. The expanded uncertainty of measurement is expressed as the standard uncertainty of the measurement multiplied by a
coverage factor of 2 (k=2), corresponding to a confidence level of approximately 95%.

Notes:

1. On-site calibration service is available for this parameter, since on-site conditions are typically more variable than those in the laboratory, larger measurement

uncertainties are expected on-site than what is reported on the accredited scope.

2. DL = diagonal length; L = length in mm; GU = gloss unit; rpm = revolutions per minute.

3. This parameter is a unitless parameter.

4. This scope is formatted as part of a single document including Certificate of Accreditation No. ACDM-2906.
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