SCOPE OF ACCREDITATION TO ISO/IEC 17025:2017

Dan Carter

Valid To: September 30, 2027

MSI-VIKING GAGE
8221 Macon Road
Cordova, TN 38018
Phone: 901 509 3174

CALIBRATION

Certificate Number: 7887.01

In recognition of the successful completion of the A2LLA evaluation process (including an assessment of the
organization’s compliance with R205 — A2LA’s Calibration Program Requirements), accreditation is
granted to this laboratory at the location listed below to perform the following calibrations':

I. Dimensional

Parameter/Equipment Range CMC**(3) Comments
Micrometers®
Outer Diameter (0.05to 1) in 130 pin Mitutoyo 00 block set,
(1to6)in 220 pin Mitutoyo long blocks
(6to 12) in 220 pin
(12to 18) in 270 pin
(18to0 24) in 280 pin
(24 t0 30) in 290 pin
(30 to 36) in 320 pin
(36 to 40) in (330 +20L) pin
Depth (0.05 to 6) in (220 +20L) pin Mitutoyo 00 block set,
(6 to 40) in (250 +20L) pin surface plate
Calipers (Vernier, Dial, |(6to 12)in (560 + 20L) pin Mitutoyo 00 block set,
Digital)? (12 to 40) in (880 + 20L) pin surface plate
Height Gages® Up to 30 in (100 + 20L) pin Mitutoyo 00 block set,

surface plate
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Parameter/Equipment Range CMC?4 (%) Comments
Steel Rules & Tape Upto 72 in (0.016 + 250L) pin Mitutoyo 00 block set,
Measures® Mitutoyo long blocks
Indicators? (0.05to 4) in (68 + 18L) pin Easson EX-100 ULM

Mitutoyo 00 block set
surface plate

Test Indicator’

Up to 0.060 in

32 pin

Easson EX-100 ULM
Mitutoyo 00 block set
surface plate

Gage Blocks (0.05to 12) in (3.8 +2L) pin Federal 130B-16 with
Mituroyo 00 block set

Cylindrical Pins Upto2in (25 +3.2L) pin Easson EX-100 ULM

Levels® Up to 90° 0.052° Angle blocks, surface
plates

Crimp Tools® (0.011 to 0.75) in 320 pin Mitutoyo PH- 3500 PIN

Cylindrical Ring, Plug | (0.4 to 9) in (25 +3.2L) pin Easson EX-100 ULM
Gages, Setting Rings
Length Standards (0.5t0 4) in (25 +3.2L) pin Easson EX-100 ULM

Feeler/Thickness Gages

(0.01 to 1) in

30 pin

Easson EX-100 ULM

Thread Plugs (Simple (0.15t0 4) in (82 + 6.8L) pin 3 wire method w/
Pitch Diameter) Easson EX- 100 ULM
Thread Plugs (Major (0.15t0 4) in (22 + 5L) pin Easson EX-100 ULM
Diameter)
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II. Electrical DC/Low Frequency

Parameter/Equipment Range CMC? (3) Comments
Electrical Simulation of
Thermocouples®

Type E (-250 to -100) °C 0.67 °C Fluke 5500A
(-100 to -25) °C 0.39 °C
(-25t0350)° C 0.37°C
(350to 650) ° C 0.38 °C
(650 to 1000) °C 0.41°C

Type J (-210 to -100) °C 0.43 °C
(-100 to -30) °C 0.35°C
(-30 to 150) °C 0.33°C
(150 to 760) °C 0.35°C
(760 to 1200) °C 0.4 °C

Type K (-220 to -100) °C 0.48 °C
(-100 to -25) °C 0.36 °C
(-25to 120) °C 0.35°C
(120 to 1000) °C 0.42 °C
(1000 to 1372) °C 0.55°C

Type S (0t0 250) °C 0.67 °C
(250 to 400) °C 0.56 °C
(400 to 1000) °C 0.57 °C
(1000 to 1767) °C 0.66 °C

Type T (-150 to 0) °C 0.44 °C
(0to 120) °C 0.36 °C
(120 to 400) °C 0.34 °C
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Parameter/Equipment

Range

CMC? (&)

Comments

Electrical Simulation of
RTDs?

RTD Pt 385, 100 Q (-200 to -80) °C 0.1°C Fluke 5500A, PT-100
(-80to 0) °C 0.1°C output
(0to 100) °C 0.1°C
(100 to 300) °C 0.12 °C
(300 to 400) °C 0.13 °C
(400 to 630) °C 0.15 °C
(630 to 800) °C 0.28 °C
RTD Pt 3926,100 Q | (-80to 0) °C 0.1 °C
(0 t0 100) °C 0.1°C
(100 to 300) °C 0.12 °C
(300 to 400) °C 0.13 °C
(400 to 610) °C 0.15°C
RTD PrNi 385,120 Q | (-80 to 0) °C 0.1°C
(0 to 100) °C 0.1°C
(100 to 260) °C 0.12°C
Parameter/Range Frequency CMC?*5 (%) Comments
AC Voltage — Generate®
(1 to 33) mV (10 to 45) Hz 2mV+ 1.4 mV/vV Fluke 5500A
(33 t0 330) mV 0.14mV + 2.7 mV/V
(331033)V SmV + 1 mV/V
(33 10 330) V 45 Hz to 1 kHz 22mV + 1 mV/V
(330 to 1020) V 0.16 V+ 0.5 mV/V
(330 to 1020) V (1to 5) kHz 02V +2mV/V
(5 to 10) kHz 0.7V +2.5mV/V
(33 10 330) V (1 to 10) kHz 5mV + 04 mV/V
(10 to 20) kHz 40 mV + 1 mV/V
(10 33) mV 45 Hz to 10 kHz 02 mV + 1.6 mV/V
(33 t0 330) mV 0.18 mV + 0.5 mV/V
(331033)V 45 mV +0.8 mV/V
(1 to 33) mV (10 to 20) kHz 02mV +2 mV/V
(33 t0 330) mV 0.18 mV + 1 mV/V
(331033)V SmV + 1 mV/V
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(0.1to 1)V
(1to 10) V
(10 to 100) V

(1 to 100) mV
0.1to 1)V
(1to 10) V
(10to 100) V

(1 to 100) mV
0.1to) V
(1to10) V
(10 to 100) V

(50 to 100) kHz

(100 to 300) kHz

0.14V+05mV/V
0.0088 V +2.7mV/V
0.063V+2mV/V

0.037 mV + 7.1 pV/mV
0.62V+0.8mV/V
0.022V+3.7mV/V
0.11V+69mV/V

0.51 mV + 41 pvV/mV
41V+5mV/V
0.07V+41 mV/V
0.61 V+45mV/V

Parameter/Range Frequency CMC?3 (%) Comments
AC Voltage — Generate®
(cont)
(1to33) mV (20 to 50) kHz 0.2mV +22mV/V Fluke 5500A
(33t0330) mV 0.3 mV +3mV/V
(33t033)V 10 mV + 2.5 mV/V
(1to 33) mV (50 to 100) kHz 19 mV +2.5mV/V
(33t0330)mV 0.5mV +8mV/V
33t033)V 20 mV +3 mV/V
(1to33) mV (100 to 500) kHz 4.5mV +72mV/V
AC Voltage — Measure®
(1to 100) mV (3to5)Hz 0.067 mV +3.2 uV/mV | Agilent 34401 A
0.1to )V 1.1 V+03mV/\V
(1to10) V 0.011 V+10 mV/V
(10to 100) V 0.09 V + 12 mV/V
(1to 100) mV (5to 10) Hz 0.067 mV + 4.6 uV/mV
0.1to )V 0.37V+03mV/V
(1to 10) V 0.0066 V + 3.9 mV/V
(10 to 100) V 0.046 V+4mV/V
(1 to 100) mV 10 Hz to 20 kHz 0.023 mV + 1.3 uV/mV
0.1to 1)V 0.08 V+0.3mV/V
(1to 10) V 0.0052 V+ 1.3 mV/V
(10 to 100) V 0.036 V+ 1.3 mV/V
(1 to 100) mV (20 to 50) kHz 0.023 mV + 3.0 pV/mV
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Parameter/Equipment Range CMC?3 (%) Comments

DC Voltage — Generate (0.07 to 330) mV 0.006 % + 3 uV Fluke 5500A-SC300
(033t03.3)V 0.005 % +5 puVv
(33t033)V 0.005 % + 50 uVv
(33t0330) V 0.0055 % + 0.5 mV

(330 to 1000) V 0.0055 % + 1.5 mV

DC Voltage — Measure® 100 uVto 100 mV | 3.3 uV + 1.3 pV/mV Agilent 34401A
100 mVto 1V 0.3 mV + 0.4 uV/mV
(1to10) V 0.35 mV + 25 uv/vV
(10 to 100) V 0.6 mV +46 uV/VvV

(100 to 1000) V 0.06 V + 0.4 mV/V
1000 Vto35kV |20V +0.74 V/kV

Parameter/Range Frequency CMC?*5 (&) Comments

Capacitance — Generate

(0.33t0 0.5) nF (1to 50) kHz 0.061 nF + 0.008 nF/nF | Fluke 5500A-SC300
(0.5to 1.1) nF 0.079 nF + 0.008 nF/nF
(1.1to 3.3) nF 0.084 nF + 0.008 nF/nF
(3.3to 11) nF 0.11 nF + 0.008 nF/nF
(11 to 33) nF 0.36 nF + 0.007 nF/nF
(33 to 110) nF 0.36 nF + 0.007 nF/nF
(110 to 330) nF 1.1 nF + 0.007 nF/nF
(0.33to0 1.1) uF 0.072 uF + 0.02 pF/uF
(1.1to 3.3) uF 0.19 uF + 0.078 uF/uF
(3.3to 11) uF 0.19 uF +0.01 puF/uF
(11 to 33) uF 0.19 uF +0.01 puF/uF
(33to 110) uF 0.28 uF +0.011 pF/uF
(110 to 330) uF 0.36 uF + 0.006 pF/uF
330 uF to 1.1 mF 0.19 uF + 0.02 puF/uF
Oscilloscope

Square Wave:

50 Q Load -6.6 Vt0o 6.6 V 0.25 % + 40 uVv Fluke 5500A-SC300
1 MQ Load -130 Vto 130 V 0.05 % +40 pv
Leveled Sine Flatness:
Relative to 50 kHz 50kHzto 100 MHz | 1.5 % + 100 uV
Edge Rise Time in 50 (100 to 300) MHz |3 % + 100 uVv
Q Load (SmV to 55 V)
Time Marker, 50 Q Load 50mstoSs (20 + 1000T) ps/s
1 ns to 20 ms 2.5 us/s
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Parameter/Equipment

Range

CMC2>5 (%)

Comments

DC Current — Generate®

(11 to 50) A
(50 to 100) A
(75 to 150) A

0.75 % of reading
0.8 % of reading
0.8 % of reading

High current DC supply
with load bank in series
with EMPRO shunt

(150 to 300) A 0.8 % of reading S0A/50mV with Agilent
34401A
Inductance — Generate (0.07to 10) H 2.3%+0.5 uH IETLS-400
10 mH 10 uH General Radio 1482-H
Resistance — Measure (0.2 t0 10.99) Q 0.08 Q Fluke 5500A/ SC300
(11 to 109.99) Q 0.96 Q
(110 to 329.99) Q 0.19 Q
330 Q to 1.099 kQ 0.48 Q
(1.1 to0 3.299) kQ 0.77 Q
(3.3 t0 10.99) kQ 1.6 Q
(11 to 32.99) kQ 3.6Q
(33 t0 109.99) kQ 23 Q
(110 to 329.99) kQ 29 Q
330 kQ to 3.299 MQ 55Q
(3.3t0 20) MQ 260 Q
10 MQ 130 Q Precision resistor
100 MQ 1.2 kQ
1 GQ 150 kQ
10 GQ 130 MQ
II. Fluid
Parameter/Equipment Range CMC? (3) Comments
Pipettes (100 to 200) L. 0.14 pL AD4212B-101
(200 to 500) uL. 0.22 uL
(500 to 1000) pnL 0.52 uL
(1000 to 5000) uL. 8 uL
(5000 to 10 000) L. 9.8 uL
(10 000 to 50 000) uL 17 uL
(50 000 to 100 000) uL 29 uL
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IV. Mechanical

(100 to 1000) Ibf-in

0.75 % of reading

Parameter/Equipment Range CMC? (3) Comments
Pressure Gauge
Pneumatic (Oil Free) | (0.1 to 10) psi 0.02 psi DMA MPS28
(10 to 5000) psi 0.05 psi DH Inst. PPCK-P6
Pneumatic (Oil)? (50 to 5000) psi 13 psi Ashcroft 1305D
Hydraulic? (5000 to 20 000) psi 120 psi Wika 332.30
Vacuum Gauge —
Pneumatic (0.87 to -14.5) psi 0.05 psi Dama MPS28
(35 to 1355) mbar 0.28 mbar Druck ADTS403
Torque
Wrenches/Drivers (5 to 50) Ibfin 1 % of reading AMS TT-QC-501

CDI 10002-1-ETT

(40 to 1200) Ibf-ft

0.35 % of reading

(60 to 600) Ibf-ft 0.75 % of reading CDI 6004-F-ETT
Torque Testers CDI 2000-152
(30 to 400) 1bf-in 0.32 % of reading butterfly wheel w/
Class F weights

Skywater torque arm
w/ Class F weights

Force Gages®

Compression Up to 500 Ibf 0.2 % of reading Class F weight set
(1000 to 10 000) 1bf 0.29 % of reading Omega LC1001-10K
(10 000 to 100 000) Ibf 0.29 % of reading W/ DP41-S Amcells
LPDCT/DIN3
Tension Up to 500 Ibf 0.2 % of reading Class F weight set
(1000 to 10 000) Ibf 0.29 % of reading Omega LC1001-10K
W/ DP41-S
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Scales

Parameter/Equipment Range CMC?° (%) Comments
Mass — Measure lg 0.000 11 ¢g Troemner Class 1
2g 0.000 88 g
5g 0.00092 g
10g 0.000 98 g
20g 0.0011 g
50g 0.0014 g
100 g 0.0022 g
200 g 0.0041 g
500 g 0.053 g
1 kg 0.05¢g
2 kg 0.055¢g
Bench Scales, Floor Up to 500 Ib 0.2 % of reading Class F weight set

Bench Scales

(1 to 2000) g
Resolution=0.01 g

(0.012 + 0.000 001 3W) g

Troemner Class 1
weights

(0.002to 1) Ib (0.0002 + 0.000 093W) Ib | Class F weights
Resolution = 0.0001 1b

Bench Scales, Balances | (1 to 500) mg (0.012 + 0.000 083W) g Ohaus Class
Resolution = 0.04 mg 6weights

V. Thermodynamics

Parameter/Equipment Range CMC?> (%) Comments
Humidity — Measure® (5t095) % RH 4 % RH Control 4085 &
humidity chamber

IR Temperature? (20 to 100) °C 1.2°C Reed BX-500 black
(100 to 200) °C 2.2°C body
(200 to 500) °C 3.4°C
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VI. Time & Frequency

Parameter/Equipment Range CMC?*6 (&) Comments
Frequency — Measuring
Equipment® 0.9 Hz to 10 kHz 0.3 Hz Fluke 5500A- SC300
10 kHz to 2 MHz 5.7Hz
(2 to 200) MHz 41 Hz HP 8660C w/ HP
86603A
200 MHz to 18 GHz 0.25 kHz HP5335A
Time — Measure® 10 nsto 100 s 0.2 ns HP5335A
Stopwatches & Timers® | (1 to 24) hrs 0.08 s/day HP5335A

! This laboratory offers commercial calibration and on-site calibration services.

2 Calibration and Measurement Capability Uncertainty (CMC) is the smallest uncertainty of measurement
that a laboratory can achieve within its scope of accreditation when performing more or less routine
calibrations of nearly ideal measurement standards or nearly ideal measuring equipment. CMCs represent
expanded uncertainties expressed at approximately the 95 % level of confidence, usually using a coverage
factor of £ =2. The actual measurement uncertainty of a specific calibration performed by the laboratory
may be greater than the CMC due to the behavior of the customer’s device and to influences from the
circumstances of the specific calibration.

3 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 Calibration and
Measurement Capability Uncertainty (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 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, L is the numerical value of the nominal length of the device measured in inches or
millimeters.

3 The stated measured values are determined using the indicated instrument (see Comments). This capability is
suitable for the calibration of the devices intended to measure or generate the measured value in the ranges
indicated. CMC’s are expressed as either a specific value that covers the full range or as a percent or fraction
of the reading plus a fixed floor specification.

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

A2LA has accredited

MSI-VIKING GAGE

Cordova, TN

for technical competence in the field of
Calibration

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2017
General requirements for the competence of testing and calibration laboratories. This laboratory also meets R205 — Specific
Requirements: Calibration Laboratory Accreditation Program. This accreditation demonsirates fechnical competence for a

defined scope and the operation of a laboratory quality management system
(refer to joint ISO-ILAC-IAF Communiqué dated April 2017).

Presented this 25t day of June 2026.

Mr. Trace Mclnturff, Vice President, Accreditation Services
For the Accreditation Council

Certificate Number 7887.01
Valid to September 30, 2027

For the calibrations to which this accreditation applies, please refer to the laboratory’s Calibration Scope of Accreditation.



