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Il. Electrical - DC/Low Frequency

(20 to 120) A

Parameter/Equipment Range CMC257 (%) Comments
DC Voltage — Generate* | Up to 220 mV 10 uyV/V + 0.4 pVv Fluke 5730A
>220mVto22V 6 uV/V + 0.7 pv
(>22t011)V 4 VIV + 25V
(>11t022) V 7uVIV +4.0 pv
(>22t0220) V 6 VIV + 40 pv
(>220t0 1100) V 8 uV/V + 400 v
DC Voltage — Measure? Up to 100 mV 13 pVvV/IV +0.3 pVv Agilent 3458A opt 002
0.1tol)V 13 uvIiV+0.3pVv
(1to10)V 14 pVvIV + 0.5 pv
(10 to 100) V 14 pVvIV + 40 pv
(100 to 1000) V 14 pVv/Vv + 100 pv
DC Current — Generate® <220 pA 0.005 % + 6 nA Fluke 5730A
220 pAto 2.2 mA 43 HA/A + 7 nA
(>2.2t022) mA 45 pA/A + 40 nA
(> 22 to 220) mA 52 yA/A +0.7 nA
>220mAto 2.2 A 0.01% + 12 nA

0.02% + 10 mA

Fluke 52120A

(0.1t 1) A
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0.012 % + 10 pA

Clamp Meters (0to 1000) A 1.7 % + 900 mA Fluke 5500 50-turn
coil, Fluke 5730A with
Fluke 52120A
DC Current — Measure® 10 yA to 10 mA 31 yA/A +0.05 pA Agilent 3458A opt 002
(10 to 100) mA 37 uA/A + 0.5 pA
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Parameter/Equipment Range CMC2457 (1) Comments
Resistance — Generate®

Fixed Points 1Q 100 uQ/IQ Fluke 5730A
1.9Q 98 uQ/IQ
10Q 24 uQIQ
19Q 25 uQIQ
100 Q 11 uQIQ
190 Q 11 uQIQ
1kQ 9 uQ/IQ
1.9 kQ 8 uQ/Q
10 kQ 8 uQ/Q
19 kQ 8 uQ/Q
100 kQ 10 uQ/IQ
190 kQ 11 uQIQ
1 MQ 15 uQ/IQ
1.9 MQ 21 pQ/IQ
10 MQ 42 uQIQ
19 MQ 54 uQIQ
100 MQ 0.02 %

Variable Uptol11Q 43 uQ/Q +0.01Q Fluke 5522A
(11t033) Q 33uQ/Q+0.02Q
(33t0 110) Q 30 uQ/Q +0.02Q
(110 to 330) Q 30 uQ/Q +0.02Q
330 Qto 1.1 kQ 30 uQ/Q +0.02Q
(1.1t0 3.3) kQ 31pQ/Q+02Q
(3.3t011) kQ 0uQQ+01Q
(11 to 33) kQ 31pQQ+1Q
(33 t0 110) kQ 0uQQ+1Q
(110 to 330) kQ 34 pQ/IQ+10Q
330kQ 1.1 MQ 3BuQ/Q+10Q
(1.1t0 3.3) MQ 62 uQ/Q + 150 Q
(3.3t0 11) MQ 130 uQ/Q + 250 Q
(11 to 33) MQ 260 uQ/Q +2.5kQ
(33 to 110) MQ 510 upQ/Q + 3 kQ
(110 to 330) MQ 3.0 kuQ/Q + 100 kQ
(330 to 1100) MQ 15 kuQ/Q + 500 kQ

Resistance — Measure® (0.1t010) Q 24 uQ/Q + 50 pQ Agilent 3458A opt 002

(10 to 100) Q 20 uQ/Q +0.5mQ
100 Qto 1 kQ 13 uQ/Q +0.5mQ
(0.1to 10) kQ 13 uQ/IQ +5mQ
(10 to 100) kQ 13 uQ/Q +50 mQ
(0.1to 1) MQ 19uQ/IQ+5Q
(1to 10) MQ 64 uQ/Q + 200 Q
(10 to 100) MQ 0.060 % + 1 kQ
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Parameter/Equipment Range CMC? (%) Comments
Electrical Simulation of
Thermocouple Indicators® —
Type J (-210 to -140) °C 0.32°C Xitron 2000
(-140 to 760) °C 0.32°C
Type K (-140 to 1372) °C 0.33°C
Type T (-200 to 100) °C 0.32°C
(100 to 400) °C 0.32°C
Parameter/Range Frequency CMC?7 () Comments
AC Voltage — Generate®
(0to 2.2) mV (10 to 40) Hz 0.03% +4 v
20 Hz to 40 kHz 0.03% + 4 pVv
(0.04 to 20) kHz 0.02% + 4 pyVv
(20 to 50) kHz 0.03% + 4 pv
(50 to 100) kHz 0.06 % + 5 pVv

(2.2t0 22) mV

(100 to 300) kHz
(300 to 500) kHz
(0.5 to 1) MHz

(10 to 20) Hz
(20 to 40) Hz
(0.04 to 20) kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
(0.5to 1) MHz
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0.11 % + 10 pV
0.15 % + 20 pV
0.28 % + 20 pV

0.03% +4puVv
0.02% + 4 pv
0.01% +4puv
0.03% + 4 v
0.06 % + 5 pVv
0.13% + 10 pVv
0.79 % + 20 pv
0.83% + 20 pVv
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I11. Mechanical

Parameter/Equipment Range CMC?%48 (%) Comments
Torque Wrenches® — (10 to 100) Ibf-in 1% Sturtevant Richmont
Measure (30 to 300) Ibf-in 2% system 5AC

(25 to 500) Ibf-ft 1%

(500 to 2000) Ibf-ft 2% AKO TSD6000-3
Scales & Balances® (100to0 200) g 2.2 mg Verification with NIST

200 gto 2 kg 200 mg S & ASTM Class 1

(2 to 10) kg 1lg weights

(25to0 50) Ib 0.0141b Verification with NIST

(50 to 100) Ib 0.0311b Class F weights

(100 to 300) Ib 0.071 1b

Pressure Gauges &
Transducers —

Hydraulic
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% Field calibration service is available for this calibration. Please note the actual measurement uncertainties
achievable on a customer’s site can normally be expected to be larger than the CMC found on the A2LA
Scope. Allowance must be made for aspects such as the environment at the place of calibration and for
other possible adverse effects such as those caused by transportation of the calibration equipment. The
usual allowance for the actual uncertainty introduced by the item being calibrated, (e.g. resolution) must
also be considered and this, on its own, could result in the actual measurement uncertainty achievable on
a customer’s site being larger than the CMC.

% In the statement of CMC, percentages are percent of reading, unless otherwise indicated.

® Based on using the standard at the temperature the Agilent 3458A was calibrated (tcal + 5°C) and an auto
calibration (ACAL) was performed within the previous 24 hours (x1°C of ambient temperature). The
CMC is expressed as either a specific value that covers the full range, a combination of the fraction of
the reading/output plus a range specification, or as a combination of the fraction of the reading/output
plus a fraction of the range specification. For factory traceability to NIST, add 5 pA/A additional error
to AC/DC Current and 2 uV/V additional error for AC Voltage.

® In the statement of CMC, L represents the nominal length of the device in inches; R represents the
resolution of the device in microinches.

" The measurands stated are generated using the indicated instrument (see Comments). This capability is
suitable for the calibration of the devices intended to measure the measurand in the ranges indicated.
CMCs are expressed as either a specific value that covers the full range or as a fraction of the reading
plus a fixed floor specification.

8 The type of instrument or material being calibrated is defined by the parameter. This indicates the
laboratory is capable of calibrating instruments that measure or generate the values in the ranges indicated
for the listed measurement parameter.

®This scope meets A2LA’s P112 Flexible Scope Policy.
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