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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Techmaster de Mexico SA de CV

Calle Seminario #8610 Int. 11,
Col. Ninos Heroes, deleg. La Presa. C.P. 22120
Parque Industrial Arboledas, Tijuana, B.C., Mexico
(and satellite locations as listed on the scope)

Fulfills the requirements of

ISO/IEC 17025:2017

and national standard

ANSI/NCSL Z540-1-1994 (R2002)
In the field of

CALIBRATION, DIMENSIONAL MEASUREMENT and TESTING

This certificate is valid only when accompanied by a current scope of accreditation document.
The current scope of accreditation can be verified at www.anab.org.

TR

R. Douglas Leonard Jr., VP, PILR SBU

Expiry Date: 29 October 2024
Certificate Number: AC-1342

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017.
This accreditation demonstrates technical competence for a defined scope and the operation of a laboratory
quality management system (refer to joint ISO-ILAC-IAF Communiqué dated April 2017).
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017
AND
ANSI/NCSL Z540-1-1994 (R2002)

Techmaster de Mexico SA de CV
Calle Seminario #8610 Int. 11
Col. Ninos Heroes, deleg. La Presa. C.P. 22120, Parque Industrial Arboledas
Tijuana, B.C., Mexico
J. Ernesto Matamoros Phone: (52) 664-624-4444
quality. mx@techmaster.us ~ www.techmasterdemexico.com

Services performed at satellite locations as indicated
Blvd Léazaro Céardenas 543 F03, Ex Ej. Coahuila, Mexicali, B.C. C.P. 21360.

Contact: Mauricio Garayzar. Tels: 01(686) 555-1660, 557-6117 mexicali@techmaster.us
Ave Antonio J Bermudez No. 2151-5, Fraccionamiento Parque Industrial Antonio J Bermudez
Cdodigo Postal 32470, Ciudad Juéarez Chih
Phone 01(656) 687-2471,648-1181 cdjuarez@techmaster.us
Ave. Ignacio Morones Prieto No. 914 Ote. Int. 112 Col. La Huerta C.P. 67144 Guadalupe, N.L.
Phone: 01(81)1334-0701 monterrey@techmaster.us
Carretera Federal 57, Mexico-Queretaro Lateral Norte Km 201+100 Interior 26, El Marques
(Business Park Conin) Queretaro, Queretaro
Phone :01(442)241-5104 queretaro@techmaster.us

CALIBRATION, DIMENSIONAL MEASUREMENT AND TESTING

Valid to: October 29, 2024 Certificate Number: AC-1342
CALIBRATION

Acoustics and Vibration

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Sound Calibrator
Tijuana
(94, 114) dB Mexicali
(251, 1 000) Hz 0.29 dB Juarez
Monterrey
Queretaro

Sound - Source

. S
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Sound Level Meter
Tijuana
Sound - Measure (30 to 140) dB 0.43 dB Mexicali
Juarez
Monterrey
Queretaro
Portable Vibration Calibrator
(0.2 to 20) gpk Tijuana
Vibration - Source (7 to 100) Hz 3.5 % of reading + 0.03 g Mexicali
100 Hz to 5 kHz 3.1 % of reading + 0.03 g Juarez
(5t0 10) kHz 3.6 % of reading + 0.03 g Monterrey
Queretaro
Portable Vibration Meter
Upto500g Tijuana
o (1to 10 Hz) 3.5 % of reading + 0.06 g Mexicali
Vibration - Measure (10 Hz to 2kHz) 2.3 % of reading + 0.06 g Juarez
(2 kHz to 10 kHz) 4.4 % of reading + 0.06 g Monterrey
Queretaro

Chemical Quantities

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
1.68 pH 0.02 pH pHTSi.‘:g;l;ns
4.0 pH 0.02 pH juana
. . Mexicali
pH measuring equipment 7.0 pH 0.02 pH
Juarez
10 pH 0.04 pH Monterrey
11 pH 0.02 pH Queretaro

10 mPa-s (cP)
100 mPa-s (cP)
1 000 mPa-s (cP)

0.26 mPa-s (cP)
1.1 mPa-s (cP)
5.1 mPa-s (cP)

Standard Solutions:
S6, S60, D500, N350,
S2000, D7500, S8000

V1scosnyeDl}lfin?nrr;l;tr?easurmg 5000 mPa-s (cP) 7.4 mPa-s (cP) ﬁgiiz?i
quip 12 500 mPa-s (cP) 48 mPa-s (cP) Juarez
100 000 mPa-s (cP) 80 mPas (cP) Monterre
200 000 mPa-s (cP) 210 mPa-s (cP) Queretarc})]
My,
' Ss=———
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Expanded Uncertainty of

Reference Standard,

100 000 umhos/cm

8 000 pmhos/cm

Parameter/Equipment Range Method, and/or
Measurement (+/-) Equipment
2 pmhos/cm 0.25 pmhos/cm Conductivity Solutions

10 pmhos/cm 1.2 pmhos/cm Tijuana

Conductivity measuring 100 pmhos/cm L hos/em Mexicali
equipment 4 1 000 umhos/cm 120 umhos/cm Tuarez

quip 1 400 umhos/cm 180 umhos/cm Mont
10 000 pmhos/cm 2 200 umhos/cm ngrzgfg

Electrical — DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(2.2 t0 220) mV 11 uV/V+048 uv Multiproduct Calibrator
200 mV to 2.2 V 6.2 uV/V +0.87 uVv Tijuana
22t 1)V 42 uV/V+3uvV Mexicali
DC Voltage - Source (11t022) V 42 uV/V +52 uV Juarez
(22 t0 220) V 6.1 pV/V +99 uv Monterrey
220 Vto 1.1 kV 8 uV/V+0.53 mV Queretaro
(2 t0 200) mV 6.7 WV/V +02 uV Reference Multimeter
200mV to 2 V 43 pV/IV+0.5 pv Mo,
DC Voltage - Measure (2t020) V 4.3 uV/V+48uvV Tuarez
(20 t0 200) V 6.7 uV/V +98 uv Monterre
200V to 1 kV 6.7 uV +0.63 mV Y
Queretaro
High Voltage Meter
Tijuana
. Upto 10kV 0.35mV/V+0.09V Mexicali
DC High Voltage - Measure (10 to 100) kV 0.63 mV/V +4.1V Juarez
Monterrey
Queretaro
Charge Plate Analyzer
Tijuana
Charge Analyzer Upto 1 kV 24mV/V+0.5V Mexicali
(1to5)kV 24mV/V+12V Juarez
Monterrey
Queretaro
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or

Equipment
(2 t0 220) uA 50 WA/A + 7.2 nA Multlprczlfl'l}ct Calibrator
220 pA to 2.2 mA 43 pA/A + 8.4 nA Mg;i‘;
DC Current - Source (2.2t0 22) mA 43 uA/A +48 nA Juarez
(22 to 220) mA 55 uA/A +0.84 nA Monterre
220mAto2.2 A 97 uA/A + 21 pA y
Queretaro
Multiproduct Calibrator
(2.2t0 10) A 0.6 mA/A +0.77 mA ﬁg;f‘crﬁl
DC Current - Source (10t0 10.9) A 0.6 mA/A + 1 mA Juarez
(10.9 t0 20.5) A 1.2 mA/A +1.4mA
Monterrey
Queretaro
Multiproduct Calibrator
with 50 Turn Coil
DC Current — Source (10 to 550) A 2.5 mA/A +0.55 A ﬁg;f‘crﬁl
Clamp On Meters (550to 1 025) A 2.6 mA/A+0.55 A
Juarez
Monterrey
Queretaro
(2 t0 200) pA 15 uA/A +0.49 nA Reference Multimeter
(200 pA to 2) mA 15 pA/A + 4.8 nA Tijuana
(210 20) mA 17 pA/A + 48 nA Mexicali
DC Current - Measure (20 to 200) mA 59 LA/A + 0.96 uA Juarez
200mAto2 A 0.23 mA/A + 25 pA Monterrey
(2t020) A 0.49 mA/A + 0.36 mA Queretaro
Current Shunt
Tijuana
(20to 100) A 0.5 mA/A +0.004 A Mexicali
DC Current — Measure (100 to 300) A 1 mA/A +0.004 A Juarez
Monterrey
Queretaro
Current Shunt
Tijuana
DC Current - Measure Upto 1000 A 2.6 mA/A + 20 mA Mexicali
Juarez
Monterrey
Queretaro
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Reference Resistor
0.001 Q 0.23 mQ Tijuana
Resistance - Source 0.01 Q 0.22 mQ Mexicali
(Fixed Values) 0.1Q 0.2 mQ Juarez
0.333 Q 0.9 mQ Monterrey
Queretaro
1Q 0.12 mQ Multiproduct Calibrator
1.9 Q 0.22 mQ Tijuana
Resistance - Source 10 Q 0.28 mQ Mexicali
(Fixed Values) 19 Q 0.53 mQ Juarez
100 Q 1.3 mQ Monterrey
190 Q 2.3 mQ Queretaro
1 kQ 11 mQ
1.9 kQ 20 mQ
}8 llzg 00"121 g? Multiprodgct Calibrator
. 100 kQ 140 Tjuana
Resistance - Source Mexicali
(Fixed Values) 190 k3 2522 Juarez
1 S Monterrey
1.9 MQ 51Q
10 MQ 0.5 kQ Queretaro
19 MQ 1.2 kQ
100 MQ 14 kQ
Decade Resistor
100 MQ to 1 GQ 5.1% of reading + 5 MQ 131221131
Resistance - Source (1to 10) GQ 20 % of reading + 20 MQ Tuarez
10 GQ to 1 TQ 20 % of reading + 22 MQ
Monterrey
Queretaro
Up to 2Q 23 uQ/Q + 5.9 uQ
(21020)Q 12 pQ/Q + 18 pQ
(20 t0 200) Q 9.8 uQ/Q + 80 puQ Reference Multimeter
200 Q to 2 kQ 12 pQ/Q + 0.94 mQ Tijuana
Resistance - Measure (210 20) kQ 11 pQ/Q + 47 mQ Mexicali
(20 to 200) kQ 11 pQ/Q + 60 mQ Juarez
200 kQ to 2 MQ 13 uQ/Q+1.2Q Monterrey
(2t020) MQ 28 nQ/Q +0.12 kQ Queretaro
(20 to 200) MQ 0.15 mQ/Q + 1.2 kQ
200 MQ to 2 GQ 1.9 mQ/Q + 12 kQ
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Resistance — Measure
at 500 V 200 kQ to 10 GQ 61 mQ/Q + 0.6 MQ .
Insulation
at 500 V (10 to 100) GQ 0.24 Q/Q + 0.6 MQ ResistanceTester
at 1 kV 200 kQ to 20 GQ 60 mQ/Q + 0.6 MQ Tiiuana
at 1 kv (20 to 200) GQ 0.24 Q/Q + 0.6 MQ M gxicah
at2.5kV 200 kQ to 50 GQ 60 mQ/Q + 0.6 MQ Juarcz
at 5kV 200 kQ to 100 GQ 60 mQ/Q + 0.6 MQ Monterre
at 5 kv 100 GQ to 1 TQ 0.24 Q/Q + 0.6 MQ y
at 10 kV 200 kQ to 200 GQ 62 mQ/Q + 0.6 MQ Queretaro
at 10 kV 200 GQto 2 TQ 0.24 Q/Q + 0.6 MQ
Upto2.2mV
(10 to 20) Hz 0.29 mV/V + 4.8 uV
(20 to 40) Hz 0.11 mV/V +4.8 pV
40 Hz to 20 kHz 96 uV/V +9.6 uv

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

0.24 mV/V + 4.8 uV
0.6 mV/V + 6 uV
1.3 mV/V + 12 pV
1.7 mV/V + 24 pV
3.3 mV/V + 24 pV

(2.2t022) mV
(10 to 20) Hz 0.3 mV/V+48uVv Multiproduct Calibrator
(20 to 40) Hz 0.13 mV/V +4.8 uv
40 Hz to 20 kHz 0.12 mV/V +4.8 uv Tijuana
AC Voltage - Source (20 to 50) kHz 0.24 mV/V +4.8 uv Mexicali
(50 to 100) kHz 0.62 mV/V+6 uVvV Juarez
(100 to 300) kHz 1.3 mV/V+12 uVvV Monterrey
(300 to 500) kHz 1.7 mV/V + 24 uv Queretaro
500 kHz to 1 MHz 3.3 mV/V +24 uV
(22 t0 220) mV
(10to 20) Hz 0.29 mV/V + 20 uV
(20to 40) Hz 0.11 mV/V +8.9 uv
40 Hz to 20 kHz 98 uV/V +8.5 uv
(20 to 50) kHz 0.24 mV/V + 8.5 uv
(50 to 100) kHz 0.55 mV/V + 21 pVv
(100 to 300) kHz 1.1 mV/V +24 uv
(300 to 500) kHz 1.7 mV/V + 32 uVv
500 kHz to 1 MHz 3.3 mV/V+54 uvV
Version 015  Issued: October 27, 2022 www.anab.or AMAB i!?%&ff
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
220mVto 2.2V
(10t 20) Hz 0.29 mV/V + 48 uV
(20 to 40) Hz 0.11 mV/V + 18 pV
40Hz to 20 kHz ; h

AC Voltage - Source

(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22t022)V
(10to 20) Hz
(20to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz
(22t0220) V
(10t0 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
(500 kHz to 1 MHz
220 Vto 1.1 kV
(15to 50) Hz

57 uV/V +9.6 uVv
91 uV/V + 12 pv
0.13 mV/V + 36 uv
0.5 mV/V + 96 uV
1.2 mV/V + 0.24 mV
2.1 mV/V +0.36 mV

0.29 mV/V + 0.14 mV
0.11 mV/V + 41 uVv
57 uwV/V +23 uVv
91 uV/V + 21 uv
0.13 mV/V +43 uv
1.2 mV/V +0.25 mV
2.1 mV/V + 0.4 mV

0.29 mV/V+0.12V
0.12mV/V+19mV
75 uV/V +0.72 mV
0.10 mV/V +1.2mV
0.19 mV/V +3 mV
1.1 mV/V+19mV
5.3 mV/V +48 mV
9.7 mV/V + 96 mV

0.29 mV/V +48 mV
0.11 mV/V + 18 mV

Multiproduct Calibrator

Tijuana
Mexicali
Juarez
Monterrey
Queretaro

50Hzto 1 kHz
Up to 200 mV .
(1 to 10) Hz 0.2 mV/V +29 uv Reference Multimeter
(10 to 40) Hz 0.17 mV/V + 5 uV Tijusa
(40 to 100) Hz 0.14 mV/V + 5 uVv L
AC Voltage - Measure 100 Hz to 2 kHz 0.17 mV/V + 2 uV N}E’;‘;’f‘
(2 to 10) kHz 0.17 mV/V + 5 uV oer,
(10 to 30) kHz 0.42 mV/V + 10 pV Ouors targ
(30 to 100) kHz 0.93 mV/V + 24 uV
Version 015  Issued: October 27, 2022 www.anab.org AN?AB i%%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
200mVto2V
(1 to 10) Hz 0.19 mV/V + 0.33 mV
(10 to 40) Hz 0.15mV/V + 3 uV
(40 to 100) Hz 0.12 mV/V + 24 uV
100 Hz to 2 kHz 0.17mV/V + 24 uv
(2to 10) kHz 0.14 mV/V + 24 uv
(10 to 30) kHz 0.27 mV/V + 48 vV
(30 to 100) kHz 0.7 mV/V + 0.24 mV
(2t020)V
(1to 10) Hz 0.18 mV/V +3.3 mV
(10 to 40) Hz 0.14 mV/V + 0.3 mV
(40 to 100) Hz 0.11 mV/V + 0.24 mV
100 Hz to 2 kHz 0.15 mV/V+ 0.24 mV
(2 to 10) kHz 0.14 mV/V + 0.24 mV .
(10 to 30) kHz 0.27 mV/V + 0.48 mV Reference Multimeter
(30 to 100) kHz 0.69 mV/V + 2.4 mV Tijuana
(100 to 300) kHz 3.6 mV/V + 24 mV _
AC Voltage - Measure 300 kHz to 1 MHz 12 mV/V +0.24 mV l\gemah
(20 to 200) V Moﬁg‘;rze
1to 10 Hz 0.19 mV/V + 58 mV Y
(10 to 40) Hz 0.15 mV/V + 2.7 mV Queretaro
(40 to 100) Hz 0.12 mV/V + 2.4 mV
100 Hz to 2 kHz 0.15 mV/V +2.4 mV
(2to 10) kHz 0.14 mV/V + 2.4 mV
(10 to 30) kHz 0.27 mV/V + 4.8 mV
(30 to 100) kHz 0.69 mV/V + 24 mV
(100 to 300) kHz 3.6 mV/V +0.24 mV
300 kHz to 1 MHz 12mV/V+24V
200V to 1 kV
(1to 10) Hz 0.19 mV/V + 84 mV
(10to 40) Hz 0.16 mV/V + 24 mV
40 Hz to 10 kHz 0.29 mV/V + 24 mV
(10 to 30) kHz 0.28 mV/V + 48 mV
(30 to 100) kHz 0.72 mV/V +0.24 V
Upto 10kV .
(30 to 200) Hz 14 mV/V +0.14 V High \;‘.’.“age Meter
(200 to 450) Hz 4.6 mV/V +0.14V Mg;f‘c‘;?l
AC Voltage - Measure (450 to 600) Hz 8.7mV/V +0.14V Tuarez.
(10 to 100) kV Monterre
(30 + 70) Hz 1.4 mV/V+0.7V y
(70 to 200) Hz 17%+0.7V Queretaro
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Up to 220 pA
(10 to 20) Hz 0.38 mA/A + 21 nA
(20 to 40) Hz 0.3 mA/A + 12 nA
40 Hz to 1 kHz 0.27 mA/A +9.9nA
(1 to 5) kHz 0.41 mA/A + 15 nA
(5 to 10) kHz 1.4 mA/A + 78 nA
220 pAto 2.2 mA
(10 to 20) Hz 0.3 mA/A + 68 nA
(20to 40) Hz 0.19 mA/A + 48 nA
40 Hz to 1 kHz 0.15 mA/A + 48 nA
(1 to 5) kHz 0.27 mA/A + 0.13 pA . .
(5 to 10) kHz 1.3 mA/A +0.78 pA Multiproduct Calibrator
(2210 (2 120) mISO) H 0.3 mA/A +0.49 A Tijuana
to z Jm +0.49 .
AC Current - Source (20 to 40) Hz 0.2 mA/A + 0.43 uA h/}exwah
40 Hz to 1 kHz 0.15 mA/A + 0.43 pA Montorme
(1 to 5) kHz 0.39 mA/A + 0.66 pA Y
(5 to 10) kHz 1.4 mA/A + 6 uA Queretaro
(22 t0 220) mA
(10 to 20) Hz 0.43 mA/A + 7.9 pA
(20 to 40) Hz 0.37 mA/A + 4.7 pA
40 Hz to 1 kHz 0.36 mA/A + 3.9 uA
(1 to 5) kHz 0.41 mA/A +4.3 pA
(5 to 10) kHz 3.3 mA/A + 12 pA
220mAto 2.2 A
20 Hz to 1 kHz 0.5 mA/A + 55 pA
(1to5)kHz 4 nA/A +96 pA
(5 to 10) kHz 9.3 mA/A + 0.19 mA
(310 20) A

(45 to 100) Hz
100 Hz to 1 kHz

0.5 mA/A + 1.4 mA
0.7 mA/A + 1.4 mA

Multiproduct Calibrator

Tijuana
B (1to 5) kHz 20 MA/A + 1.4 mA ana
AC Current — Source (11 0 20.5) A 1\/}161);2;;11
(45 to 100) Hz 0.8 MA/A + 3.4 mA Monrer.
100 Hz to 1 kHz 1 mA/A + 3.4 mA Quers targ
(1 to 5) kHz 20 mA/A + 3.4 mA
Version 015  Issued: October 27, 2022 www.anab.org AN?AB i%%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
(16.5to0 55%5AHZ 28 MA/A +0.17 A Multiproduc;t Calibrator
440 Hz 7.9 mA/A +0.19 A with
(55 0 150) A 50 Turn Coil
A e e 6511 28 mAA 0312 e
440 Hz 7.9 mA/A +0.16 A Tuarez
(150 to 550) A Monterre
65 Hz 2.8 mA/A+13 A Y
440 Hz 7.9 mA/A +0.41 A Queretaro
Multiproduct Calibrator
with 50 Turn Coil
(550to 1 025) A Tijuana
Aglfn‘ig%l; hse‘t’;r:e 65 Hz 2.9 mA/A +0.71 A Mexicali
440 Hz EmA/A+12A Juarez
Monterrey
Queretaro
Up to 200 pA
10 Hz to 10 kHz 0.42 mA/A + 24 nA
(10 to 30) kHz 0.88 mA/A + 24 nA
(30 to 100) kHz 4.8 mA/A + 24 nA

200 pA to 2 mA
10 Hz to 10 kHz

0.36 mA/A + 0.24 pA

(10 to 30) kHz 0.86 mA/A + 0.24 pA
210 283&:[: 100) kHz 4.8 A*0.24pA Reference Multimeter
10 Hz to 10 kHz 0.37 mA/A +2.4 pA Tijuana
(10 to 30) kHz 0.86 mA/A + 2.4 nA .
AC Current - Measure (30 to 100) kHz 4.8 mA/A +2.4 pA 1\/}6);@;11
20 to 200 mA Montar?
10 Hz to 10 kHz 0.35 mA/A + 24 pA Qger:tafg
(10 to 30) kHz 0.75 mA/A + 24 pA
200mAto2 A
10 Hz to 2 kHz 0.75 mA/A + 0.25 mA
(2to 10) kHz 0.87 mA/A + 0.27 mA
(10 to 30) kHz 3.6 mA/A + 0.26 mA
2t020 A
10 Hz to 2 kHz 0.99 mA/A +2.4 mA
(2to 10) kHz 3.1 mA/A +2.4mA
. ) S
Version 015  Issued: October 27, 2022 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
Current Shunt
Tijuana
(20 to 1 000) A Mexicali
AC Current - Measure (60 to 100) Hz 2.6 MA/A +0.28 A Juarez
Monterrey
Queretaro
Type B
(600 to 800) °C 0.53 °C
(800 to 1 000) °C 0.43 °C
(1000 to 1 550) °C 0.37°C
(1550t0 1 820)°C 0.41 °C
Type C
(0 to 150) °C 0.36 °C
(150 to 650) °C 0.30 °C
(650 to 1 000) °C 0.37 °C
(1 000 to 1 800) °C 0.61 °C
(1 800 to 2 316) °C 1°C
Type E
(-250 to -100) °C 0.6 °C
Electrical Simulation of (350 (ol S s OC Mexicali
. (650 to 1 000) °C 0.26 °C
Thermocouple Indicators Type J Juarez
(200 to -100) °C 0.32°C Monterrey
(-100 to -30) °C 0.19 °C Queretaro
(-30 to 150) °C 0.17 °C
(150 to 760) °C 0.21 °C
(760 to 1 200) °C 0.28 °C
Type K
(-200 to -100) °C 0.57°C
(-100 to -25) °C 0.22°C
(-25 to 120) °C 0.19 °C
(120 to 1 000) °C 0.31°C
(1000to 1 372)°C 0.48 °C
Type L
(-200 to -100) °C 0.45 °C
(-100 to 800) °C 0.32 °C
(800 to 900) °C 0.21 °C
Version 015  Issued: October 27, 2022 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 0.48 °C
(-100 to -25) °C 0.26 °C
(-25to 120) °C 0.23 °C
(120 to 410) °C 0.22 °C
(410 to 1 300) °C 0.33 °C
Type R
(0 to 250) °C 0.69 °C
(250 to 400) °C 0.42 °C
(54880“;01 10;)23) OCC 0(;1680 CC Multiproduct Calibrator
. . . Type S 3 Tijuana
Electrical Simulation of (0 to 250) °C 0.69 °C Mexicali
Thermocouple Indicators (250 to 400) °C 0.42 °C Juarez
(400 to 1 000) °C 0.48 °C Monterrey
(1000to 1767)°C 0.6 °C Queretaro
Type T
(-250 to -150) °C 0.76 °C
(-150to 0) °C 0.29 °C
(0to 120) °C 0.19 °C
(120 to 400) °C 0.48 °C
Type U
(0 to 250) °C 0.57 °C
(250 to 1 000) °C 0.43 °C
(1000 to 1 400) °C 0.44 °C
(1400to 1767) °C 0.57 °C
Pt 385, 100 Q
(-200 to 0) °C 0.06 °C
(0to 100) °C 0.08 °C
888 :g 388; 08 8 } é 08 Multiproduct Calibrator
(400 to 630) °C 0.14 °C Tijuana
Electrical Simulation (630 to 800) °C 0.28 °C Mexicali
of RTD Indicators Pt 385,200 Q Juarez
(-200 to 100) °C 0.05 °C Monterrey
(100 to 260) °C 0.06 °C Queretaro
(260 to 300) °C 0.14 °C
(300 to 400) °C 0.16 °C
(400 to 600) °C 0.17 °C
(600 to 630) °C 0.19 °C
Version 015  Issued: October 27, 2022 www.anab.org Am %
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Electrical - DC/Low Frequency

Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Electrical Simulation
of RTD Indicators

Pt 385, 500 Q
(-200 to -80) °C
(-80 to 100) °C
(100 to 260) °C
(260 to 400) °C
(400 to 600) °C
(600 to 630) °C
Pt 385, 1 000Q
(-200 to 0) °C
(0 to 100) °C
(100 to 260) °C
(260 to 300) °C
(300 to 600) °C
(600 to 630) °C
Pt 3926, 100 Q
(-200 to 0) °C
(0 to 100) °C
(100 to 300) °C
(300 to 400) °C
(400 to 630) °C

0.07 °C
0.07 °C
0.08 °C
0.11 °C
0.12 °C
0.14 °C

0.06 °C
0.07 °C
0.07 °C
0.08 °C
0.1°C
0.28 °C

0.06 °C
0.08 °C
0.11 °C
0.12 °C
0.14 °C

Multiproduct Calibrator

Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Capacitance - Source
10 Hz to 10 kHz
10 Hz to 10 kHz
10 Hz to 3 kHz
10 Hz to 1 kHz
10 Hz to 1 kHz
10 Hz to 1 kHz
10 Hz to 1 kHz

(10 to 600) Hz
(10 to 300) Hz
(10 to 150) Hz
(10 to 120) Hz
(10 to 80) Hz

(200 to 400) pF
400 pF to 1.1 nF
(1.1to 3.3) nF
(3.3to 11) nF
(11 to 33) nF
(33 to 110) nF
(110 to 330) nF
330 nF to 1.1 uF
(1.1to 3.3) uF
(33to 11) uF
(11 to 33) uF
(33 to 110) uF

6 mF/F + 12 pF
6 mF/F + 12 pF
6 mF/F + 12 pF
3 mF/F + 13 pF
3 mF/F + 0.12 nF
3 mF/F + 0.14 nF
3 mF/F + 0.43 nF
3 mF/F+ 1.5nF
3 mF/F +4.1 nF
3 mF/F + 14 nF
4.8 mF/F + 41 nF
5.4 mF/F + 0.16 pF

Multiproduct Calibrator

Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Capacitance - Measure
(1to 100) kHz

100 pF to 1 nF

1.3 mF/F +0.013 pF

Impedance Meter

300 Hz to 100 kHz (1 t0 10) nF 1.3 mF/F +0.17 pF ﬁgiﬁﬁ
(50 to 100) kHz (10 to 100) nF 1.2 mF/F +2.7 pF Tuares
(50 to 200) kHz (0.1 to 1) uF 1.2 mF/F + 0.14 nF Montere
50 Hz to 10 kHz (1 to 10) uF 1.2 mF/F + 1.1 nF Y
50 Hz to 1 kHz (10 to 100) uF 1.2 mF/F + 1.7 nF Queretaro
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Electrical - DC/Low Frequency

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Reference Capacitors
I nF 0.8 pF Tijuana
Capacitance - Source 10 nF 14 pF Mexicali
(Fixed Values @ 1 kHz) 100 nF 0.14 nF Juarez
1 uF 0.65 nF Monterrey
Queretaro
100 uH 0.85 uH Referque Inductor
Tijuana
1 mH 18 uH -
Inductance - Source Mexicali
100 Hz to 10 kHz 20 mH 27 pH Juarez
100 mH @ (0.1 to 1) kHz 0.13 mH Monterre
101.88 mH @ 10 kHz 0.15 mH y
Queretaro

Inductance - Measure
(2t0 100) kHz

100 uH to 1 mH

1.2 mH/H + 23 nH

Impedance Meter

300 Hz to 100k Hz (1 to 10y mH 1.2 mH/H + 0.27 uH ﬁg}‘jﬁﬁl
100 Hz to 100 kHz (10 to 100) mH 1.2 mH/H + 3.3 uH P
(50 to 100) kHz 100 mH to 1 H 1.3 mH/H + 27 uH Montorme
50 Hz to 10 kHz (1to 10)H 1.3 mH/H+ 1.1 uH Y
50 Hz to 2 kHz (10 to 100) H 1.3 mH/H + 3.5 mH Queretaro
Oscilloscopes
Amplitude Square Wave
50 Q Load 1 mVto 6.6 V p-p 3mV/V +0.96 mV
10 Hz to 10 kHz
1 MQ Load 1 mV to 130 V p-p 3mV/V + 1.8 mV Oscilloscope Calibrator

10 Hz to 10 kHz

Tijuana
Leveled Sine Wave SmVto55V 1\/}3:;2211
50 kHz to 100 MHz 42 mV/V + 1.4 mV Monterre
(100 to 300) MHz 48 mV/V + 1.4 mV Y
(300 to 500) MHz 66 mV/V + 1.4 mV Queretaro
(500 to 600) MHz 72 mV/V + 1.4 mV
Time Marker into 50 Q 1 ns to 50 ms 1 us/s + 60 ns
50msto5Ss 3 pus/s +9 us
Multiproduct Calibrator
Tijuana
DC Power - Source Up to 3.06 kW 20 uW/W +0.39 W Mexicali
(3.06 t0 20.91) kW 50 uW/W + 3.1W Juarez
Monterrey
Queretaro
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Multiproduct Calibrator
Up to 336.6 W 50 uW/W +0.39 W Tijuana
AC Power - Source 336.6 W to 2.244 kW 60 uW/W +2.8 W Mexicali
(45 to 65 Hz) (2.244 t0 4.59) kW 90 uW/W +2.8 W Juarez
(4.59t0 20.91) kW 50 uW/W +2.8 W Monterrey
Queretaro
Upto90° Multiproduct Calibrator
(10 to 500) Hz 1.4° Tijuana
Phase 500 Hz to 1 kHz 1.5° Mexicali
(1to 5) kHz 22° Juarez
(5t0 10) kHz 3.7° Monterrey
(10 to 30) kHz 6.9 ° Queretaro

Electrical — RF/Microwave

Reference Standard,
Method, and/or
Equipment

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

(-30 0 20) dB Feed thru Power Standard,

(10 to 20) MHz 2.1 % of reading + 0.09 dB Control Unit
(20 to 50) MHz 1.8 % of reading + 0.09 dB Tijuana
RF Power/Gain — Measure! (50 to 100) MHz 1.4 % of reading + 0.09 dB Mexicali
100 MHz to 1 GHz 1.2 % of reading + 0.09 dB Juarez
(1to4) GHz 1.2 % of reading + 0.09 dB Monterre
(4 to 8) GHz 1.4 % of reading + 0.09 dB y
(8 to 18) GHz 2.5 % of reading + 0.09 dB Queretaro
Rate: 20 Hz to 10 kHz Measuring Receiver w/
Deviation: < 40 kHz peak 2.4 % of reading + 210 Hz Power Sensor
. 250 kHz to 10 MHz Tijuana
Frequency Modulation - _
Measure Mexicali
Rate: 20 Hz to 10 kHz Juarez
Deviation: <400 kHz peak 1.2 % of reading + 210 Hz Monterrey
10 MHz to 1.3 GHz Queretaro
Rate: 50 Hz to 10 kHz . Measuring Receiver w/
Depthsi(5 to 99) % 2.4 % of reading + 0.19 % depth Pow egr Somsor
Amplitude Modulation - 150 kHz to 10 MHz leug na
Measure Mexicali
Rate 10 MHz to 1.3 GHz Juarez
()
Dse g tll{li iz 20091?})1;) 1.2 % of reading + 0.19 % depth 1\(3[32;:32]
Version 015  Issued: October 27, 2022 www.anab.org Am i!agﬁgf
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Phase Modulation - Measure

Rate: 200 Hz to 10 kHz
150 kHz to 10 MHz

Rate: 200 Hz to 20 kHz
10 MHz to 1.3 GHz

4.8 % of reading + 0.32 rad

3.6 % of reading + 0.32 rad

Measuring Receiver w/
Power Sensor
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

RF Power - Measure

(-20 to 30) dBm
100 kHz to 2.6 GHz

0.1dB

Measuring Receiver w/
Power Sensor
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

RF Power - Measure

(-30 to 20) dBm
100 kHz to 4.2 GHz
50 MHz to 26.5 GHz

4.9 % of reading + 0.21 dB
3.1 % of reading + 0.13 dB

Power Sensors w/Power
Meter
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

2.5MHz to 1.3 GHz

Measuring Receiver w/

Page 16 of 33

(0to -10) dB 0.03 dB Power Sensor
(-10 to -40) dB 0.06 dB Tijuana
Tuned RF Power (-40 to -50) dB 0.13dB Mexicali
Relative - Measure (-50 to -80) dB 0.18 dB Tuarez
(-80 to -90) dB 0.16 dB Monterre
(-90 to -110) dB 0.43 dB y
(-110 to -127) dB 0.44 dB Queretaro
10 MHz to 2 GHz
(13 to 10) dBm 1.5dB
(10 to -10) dBm 0.73 dB Signal Generator
(-10 to -60) dBm 1.1dB Tijuana
(-60 to -110) dBm 1.7 dB Mexicali
RF Power - Source 2 t0 20 GHz Juarez
(13 to 10) dBm 1.6 dB Monterrey
(10 to -10) dBm 0.84 dB Queretaro
(-10 to -60) dBm 1.2dB
(-60 to -110) dBm 1.8 dB
i\\\\\w//@,
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Signal Generator
20 GHz to 26.5 GHz Tijuana
(13 to- 10) dBm 1.1 dB Mexicali
RF Power - Source (-10 to -60) dBm 1.5 dB Juarez
(-60 to -1) dBm 1.8 dB Monterrey
Queretaro

Length — Dimensional Metrology

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Upto 0.5 in (6.5 +2.6L) pin LabMaster System and
(0.5to 1) in (7.8 +2.3L) pin Gage Blocks
Plug Gages ' (1t02.5)in (11 +4.6L) pin Tijuana
(2.5t0 4)in (18 + 3L) pin Juarez
(4to12) in (13 + 7.7L) pin Monterrey
Upto1in (9 +20L) pin LabMaster System and
. Gage Blocks
Rine Gages 12 (1to4)in (8.1 + 8.4L) pin Tiiuana
ghag (4t0 10) in (11 + 11L) pin e
(10 to 40) in [26 + 13 (L-10)] pin Monterrey
Upto1in (4 +0.8L) pin LabMaster System and
Gage Blocks
Gage Blocks ! (1to4)in (3.1 +1.7L) pin Tijuana
(4 to 10) in (1.2 +2.2L) pin Tuarez
Uptolin (4 + 0.8L) pin LabMaster System and
12 (Ito4)in (3.1 +1.7L) pin Gage Blocks
Gage Blocks (4 to 10) in (1.2 +2.2L) pin
(10 to 40) in [9.7 + 13 (L-10)] pin Monterrey
Electromechanical
Upto4in (3.9+0.42 L) pin Comparator & Gage
1,2
Gage Blocks Up to 101.6 mm (0.12+0.011 L) pm Blocks
Mexicali
LabMaster System Gage
Thread Plug Gages ' (0.05to 1) in 100 pin Blocks and Thread Wires
Major Diameter and Pitch (Ito2)in 100 pin Tijuana
Diameter (2t0 12) in 130 pin Juarez
Monterrey
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Thread Plug Gages ' Master Scanner and Master
Major Diameter Upto59in (76 + 5.8L) pin Plugs
Pitch Diameter Upto5.9in (76 + 5.8L) pin
Flank Angle (27 to 80)° 0.11° Mexicali
LabMaster System, Gages
Thread Ring Gages ' (0.19to 1) in 38 pin Blocks and Sphere Probes
Minor Diameter and Pitch (1to2)in 40 pin Tijuana
Diameter (2to 10) in 77 pin Juarez
Monterrey
Thread Ring Gages ' Master Scanner & Master
Minor Diameter Upto 6.3 in (90 +4.8L) pin Rings
Pitch Diameter Upto 6.3 in (90 + 4.8L) pin
Flank Angle (27 to 80)° 0.11° Mexicali
Gage Blocks
Tijuana
. Uptolin (5.6 +0.6L) pin Mexicali
OD Micrometers * (1 to 10) in (32 + 12L) pin Juarez
Monterrey
Queretaro
Gage Blocks
Tijuana
ID Micrometers 2 Upto 12 in (32 + 12L) pin Mexicali
Juarez
Monterrey
Queretaro
Gage Blocks
Upto 12 in (610 + 1.1L) pin Tijuana
. ) (12 to 40) in (630 +4.3L) pin Mexicali
Calipers . .
(40 to 80) in (940 + 0.25L) pin Juarez
(80 to 120) in (1000 + 7.5L) pin Monterrey
Queretaro
Gage Blocks
Tijuana
Digital and Dial Indicators > Upto4in (62 + 5.6L) pin Mexicali
Juarez
Monterrey
Queretaro
Version 015  Issued: October 27, 2022 www.anab.org Am i%%
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Parameter/Equipment

Expanded Uncertainty of

Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Test Indicators 2

Up to 0.06 in (6.2 +4.4L) pin

Gage Blocks
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Pin Gages

Up to 60 mm 3 um

Laser Micrometer
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Laser Micrometer

Up to 60 mm 0.64 um

Master Plug Gages
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Height Gages 2

Upto 12 in
(12 to 40) in

(130 + 7L) pin
(130 + 13L) pin

Gage Blocks
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Vision Equipment Optical
Length ?

(0 to 50) mm
(50 to 100) mm

(2.1 +0.005L) um
(2.6 + 0.005L) um

Reference Glass Scale
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Square/Block Flatness

Upto4in 9.6 pin

Linear High Gage
Tijuana
Mexicali
Juarez
Monterrey
Queretaro
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Distance Measurement
Rulers & Flexometers 2

Up to 250 mm
250 mm to 972 mm
972mm to 10 m

(3.8 +9.2L/1 000) um
(21 + 0.7L/600) um
7.8 mm

Height Gage,
Distance Meter
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Protractor/Angle

(Up to 90) °©

2 arc min

Angle Block Set
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Square/Block
Parallelism

Up to 0.10 in

21 pin

Linear High Gage
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Surface Plates
Local Area Flatness
(Repeat Reading)

Uptolin

41 pin/step

Repeat-o-Meter
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Surface Plates
Overall Flatness

Upto 161 in DL

(77 + 0.18 DL )pin

Federal Level System
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Surface Finish - Source

118 pin

2.6 pin

Roughness Standard
Tijuana
Mexicali
Juarez
Monterrey
Queretaro
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. Reference Standard,
. Expanded Uncertainty of
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Surface Roughness Meter
Tijuana
Surface Finish - Measure Up to 300 pin 5.6 pin Mexicali
Juarez
Monterrey
Queretaro
Coating Thickness Standard
Up to 19.84 mils 0.02 mils 1312::11:111
Coating Thickness Gauge® (19.84 to 58.35) mils 0.09 mils Juares,
(58.35 t0 202.70) mils 0.2 mils M
onterrey
Queretaro
Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Pressure Source (1410-043) psig | 0.016% of reading +0.000 5 psi | "eUMAe Deadweight
(5.8 to 1 000) psig 0.018 % of reading + 0.001 3 psi ..
Tijuana
Hydraulic Deadweight
Pressure Source (100 to 10 000) psig 0.011 % of reading + 0.008 psi Tester
Tijuana
Up to 1 inH20 0.006 inH20 Pressure Calibrator,
(1 to 10) inH20 0.05 inH20 Tijuana
Pressure Measuring (-14.7 to 300) psig 0.09 psi Mexicali
Equipment/Measure (15 to 1 000) psig 0.32 psi Juarez
(1 000 to 10 000) psig 3.8 psi Monterrey
(0.25 to 2.5) psig 0.000 8 psi Queretaro
Absolute pressure module
Tijuana
Barometric Pressure . . Mexicali
Measurement (11.6 to 15) psia 0.011 psi Juarez
Monterrey
Queretaro
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Mass and Mass Related
. Reference Standard,
Parameter/Equipment Range Expanded Uncertainty of Method, and/or
Measurement (+/-) .
Equipment
Up to 50 Ibf 0.06 Ibf Reference Load Cells
Force - (50 to 500) 1bf 1.4 Ibf Mg}‘:f;?l
Tension/Compression Up to 1 000 Ibf 2g Ibt Juarez
(1 000 to 10 000) 1bf 26 1bf Monterre
(10 000 to 50 000) 1bf 60 Ibf y
Queretaro
Class 0 Weights
Tijuana
UptoSg 0.021 mg + 0.6R Vexieal
Monterrey
Scales/Balances * Cla(s)su;rs;[fil;o T
Upto 50 g 0.046 mg + 0.6R Tijuanag
(50t0200) g 0.1 mg + 0.6R Mexicali
200 g to 10 kg 88 mg + 0.6R Juarez
(10 to 500) kg 4.5 g+ 0.6R Monterrey
(500 to 1 000) kg 110 g+ 0.6R Queretaro
Up to 20 ozfin 0.5 % of reading +0.38 ozf'in Torque Cell/ Torque Tester
(15 to 200) ozf'in 0.25 % of reading + 0.33 ozf in Tijuana
Torque — Measure (12.5 to 50) Ibfiin 0.33 % of reading + 0.006 1bf-in Mexicali
Torque Tools (50 to 250) Ibf in 0.31 % of reading + 0.04 Ibfin Juarez
(250 to 1 000) Ibf in 0.31 % of reading + 0.12 Ibf-in Monterrey
(83.3 to 250) Ibf-ft 0.31 % of reading + 1.9 1bf-ft Queretaro
Torque Tester
Tijuana
To;q“e —Measure (250 to 1 000) Ibf-ft 0.31 % of reading + 0.88 Ibf-ft Mexicali
orque Tools Juarez
Monterrey
Queretaro
(0.07 to 0.28) Nm 0.054 % of reading + 0.000 18 Nm| Calibration Arms and
(0.28 to 8.47) Nm 0.053 % of reading + 0.001 5 Nm Weights
Torque — Source (8.47to 16.93) Nm 0.015 % of reading + 0.002 1 Nm Tijuana
Analyzers/Transducers (16.93 to 56.44) Nm 0.007 5 % of reading + 0.022 Nm Mexicali
(56.44 t0 67.71) Nm 0.002 9 % of reading + 0.021 Nm Juarez
(67.71 to 225.7) Nm 0.007 4 % of reading + 0.025 Nm Monterrey
(225.7t0 1 221.05) Nm [ 0.002 5 % of reading + 0.02 Nm Queretaro
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Analytical Balance and
Up to 5 ml 0.02 ml DI Water
(5 to 100) ml 0.074 ml Tijuana
Volumetric Calibration (100 ml to 250) ml 0.36 ml Mexicali
250 mlto 1.21 0.64 ml Juarez
(1.2t025)1 1.1 ml Monterrey
Queretaro
0.52 % of reading + 0.03 sccm Flowmeter Calibration
Up to 10 sccm . System
0.52 % of reading + 1.2 sccm .
(10 to 500) sccm 0 . Tijuana
. 0.52 % of reading + 0.05 slpm L
Air Flow (0.5 to 20) slpm . Mexicali
0.87 % of reading + 0.51 slpm
(20 to 2 4 0.87 % of reading + 5.4 slpm Juarez
(250 to 1 000) slpm or7e TSP Monterrey
Queretaro
Ultrasonic Flow Meter
Tijuana
o (1 to 10 000 GPM o : Mexicali
Liquid Flow Meters DN 30 to DN 1 000 2 % of reading + 0.16 GPM Juarez
Monterrey
Queretaro
Anemometer
Tijuana
Air Velocity Meters Up to 3 000 fpm 2.6 % of reading + 0.581 fpm N;?;;Zih
Monterrey
Queretaro
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Expanded Uncertainty of

Reference Standard,
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Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
1 mg 0.13 mg
2 mg 0.15 mg
5 mg 0.17 mg
10 mg 0.21 mg
20 mg 0.24 mg
50 mg 0.42 mg
100 mg 0.52 mg
Mass 200 mg 0.65 mg Class F Weights
DOD Midas 500 mg 0.74 mg and Balances
OEM and GIDEP Sourced le 1.l mg ..
Procedures 2g 1.3 mg Tijuana
S5¢g 1.8 mg Mexicali
10g 2.4 mg Juarez
NIST 105-1 Handbook 20 g 4.8 mg Monterrey
50g 12 mg Queretaro
Up to Class F only 100 g 24 mg
200 g 48 mg
500 g 84 mg
1 kg 0.14 g
2 kg 025¢g
S5kg 0.61g
25 kg 06¢g
(<60) HRBW 2.1 HRBW
(>60 to <88) HRBW 1.5 HRBW .
ASTM E18 Indirect
(288) HRBW -3 HRBW Verification
(<35) HRC 1.2 HRC Tituana
Rockwell Hardness Testers (=35 to <60) HRC 1.2 HRC M eincali
(>60) HRC 0.68 HRC Tuarez
(<84) HREW 1.3 HREW gﬁ;t:gfg
(>80 to <93) HREW 1.4 HREW
(>93) HREW 1.3 HREW
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Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range P y Method, and/or
Measurement (+/-) .
Equipment
(<65) HRKW 1.1 HRKW
(>65 to <85) HRKW 1.1 HRKW
(>85) HRKW 1 HRKW
(<37) HR45N 1.3 HR45N
(>37 to <66) HR45N 1.3 HR45N .
(266) HR45N 0.75 HR45N ASTM E18 Indirect
Verification
(<57) HR30TW 1.4 HR30TW Tiiuana
Rockwell Hardness Testers (>57 to <70) HR30TW 1.2 HR30TW M J;(li ali
(>70) HR30TW 1.2 HR30TW exie
Juarez
(<78) HRI5N 1.2 HRI5N gogﬁzgfg
(>78 to <90) HR15N 1.1 HR15N 4
(>90) HR15N 0.77 HR15N
(<81) HR15TW 1.1 HR15TW
(>81 to <87) HR15TW 1.1 HR15TW
(>87) HR15TW 1.2 HR15TW
100 HBW 10/500 43 HBW AST\I,“E Oa:in‘lll“e“
142 HBW 10/3000 5.7 HBW eTiju‘;nao
) 163 HBW 10/500 7.9 HBW L.
Brinell Hardness Testers 197 HBW 3000 8 7 HBW 1\?);0211
239 HBW 10/500 9 HBW MO‘; teire
248 HBW 10/3000 14 HBW y
Queretaro
ASTM E92 Indirect
Verification
- . (100 < HV < 240) 24 HV Tijuana
Micro I“deT‘g:tt;’: Hardness | 540 < HV < 600) 28 HV Mexicali
HV > 600 35 HV Juarez
Monterrey
Queretaro
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Mass and Mass Related
. Expanded Uncertainty of Reference Standard,
Parameter/Equipment Range Method, and/or
Measurement (+/-) .
Equipment
Durometers
Force .
Types A, B, O (56.08 to 820.87) gf 0.99 grf ASTM D%?.‘L ;Iase“lo“ 7
Types C, D, DO Up to 4530 gf 6.2 grf M eincali
Types M, OO Upto 113 gf 0.58 grf Juarez
Indenter Length Up to 20 mm 2.4 um l\élggﬁzgfg
Indenter Angle Up to 35° 0.2°
Indenter Radius Up to 1 mm 3.3 um

Photometry and Radiometry

Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Laser Source
Optical Power ﬁg;ﬁ'ﬁi
Source (-7 to 0) dBm 0.35dB Juarez
(850, 1300, 1 550) nm Monterrey
Queretaro
Optical Power Sensor
Optical Power Tijuana
Measure-Linearity (-80 to 10) dBm 0.035 dB Mexicali
Measure —Accuracy Up to 10 mW 3.5% of reading + 0.073 uW Juarez
800 nm to 1650 nm Monterrey
Queretaro
Optical Attenuator
Optical Attenuation Source 1\22;1:1%21
(-60 to 0) dB 0.13dB Juarez
(1300, 1 550) nm Monterrey
Queretaro
sy,
, & S
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Parameter/Equipment

Range

Expanded Uncertainty of
Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Humidity — Source?

43 %RH
75 %RH
97 %RH

1.3 %RH

Indicator/Hygrometer
Saturated Salt Baths
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Humidity - Measure

(>0 to 99) %RH

1.3 %RH

Indicator/Hygrometer
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Radiation (Infrared)
Thermometers

(50 to 100) °C
(100 to 300) °C
(300 to 500) °C

1.7 °C
53°C
82°C

Blackbody Source
(flat plate)
€=0.95,A=(8to 14) um
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Radiation (Infrared)
Thermometers

(100 to 1 200) °C

21°C

High Temperature
Blackbody Source (cavity)
€=0.995,A=(8to 14) um

Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Temperature
Source- Measuring
Equipment

(-30 to 0) °C
(0 to 150) °C
(150 to 300) °C
(350 to 1 200) °C

0.26 °C
0.23 °C
0.53 °C
5.7°C

Reference Thermometer w/
PRT
Tijuana
Mexicali
Juarez
Monterrey
Queretaro
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Thermodynamic

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

(-200 to 0) °C 0.03 °C

(0 to 100) °C 0.05 °C
(100 to 300) °C 0.07 °C
(300 to 420) °C 0.11 °C
(420 to 650) °C 0.14 °C

Temperature
Source / Measure

Reference Thermometer w/
PRT
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Temperature

Source / Measure 0to 1200°C 0.6 °C

Type S Reference
Thermocouple
Mexicali
Juarez
Monterrey
Queretaro

Temperature Measurement (650 to 1 200) °C 0.1 % of reading + 1.4 °C

Type R Reference
Thermocouple
Mexicali
Juarez
Monterrey
Queretaro

Dew Point (-40 to 60) °C 2.5°C

Reference Dew Point
Indicator
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Time and Frequency

Expanded Uncertainty of

Parameter/Equipment Range Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Chronometers,
Stopwatches, 1 ms to 100 000 s 0.12 ms
Timers

Frequency Counter
Tijuana
Mexicali
Juarez
Monterrey
Queretaro
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Parameter/Equipment

Range

Expanded Uncertainty of

Measurement (+/-)

Reference Standard,
Method, and/or
Equipment

Time - Source

1 ms to 100 000 s

(4.8 x 107) pus

Frequency Counter
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Frequency — Measure?

150 kHz to 1.3 GHz

(2.4x 10%) Hz + 2R

Measuring Receiver
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Frequency — Measure?

DC to 3.2 GHz
(3.2 to 20) GHz

(9.4 x 10 Hz + 2R
2.6 Hz

Frequency Counter
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Frequency - Source

(0.01 to 120) Hz
120 Hz to 1.2 kHz
(1.2 to 120) kHz
120 kHz to 1.2 MHz
(1.2 to 2) MHz

3 uHz/Hz + 61 uHz
3 uHz/Hz + 61 uHz
3 uwHz/Hz + 120 pHz
3 uHz/Hz + 10 mHz
3 uHz/Hz + 12 mHz

Multiproduct Calibrator
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Frequency — Source?

2 MHz to 6 GHz

1.3 uHz/Hz + 0.02 Hz

Signal Generator
Tijuana
Mexicali
Juarez
Monterrey
Queretaro

Signal Generator
Frequency Counter

Tijuana
Frequency — Source? 10 MHz to 26.5 GHz (1.2x107)Hz +R Mexicali
Juarez
Monterrey
Queretaro
Version 015 Issued: October 27, 2022 www.anab.org AMAB lac-vMRA
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Expanded Uncertainty of

Reference Standard,

Parameter/Equipment Range Measurement (+/-) Metho.d, and/or
Equipment
Tachometer/Stroboscope
. Tijuana
)
Tachometer Up to 100 rpm 0.03 f) of readlpg +0.014 rpm Mexicali
(Stroboscope) (100 to 1 000) rpm 0.03 f) of readlpg +0.14 rpm Juarez
(1 000 to 99 999) rpm 0.03 % of reading + 1.4 rpm Monterrey
Queretaro
Charge Plate Analyzer
Tijuana
Discharge Time Upt0999.9 s 2 % of reading + 0.14 sec Mexicali
Juarez
Monterrey
Queretaro
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