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Type of Calibration: Force

Relevant Standard: ASTM E4-13
Date of Calibration: 21-Aug-14 Customer Requested Due Date: 21-Feb-16

Customer

Name: US Army Rodman Test Center

Address: Bldg. 4600
Aberdeen Proving Grounds, Md. 210035

P.O./Contract No.:
Contact:
Machine Transducer
Manufacturer: Instron Manufacturer: Instron
Serial Number: 5500R 1125/ 6677 Transducer ID: 2511-325/374
System ID: 5500R 1125/ 6677 Capacity: 5620 Ibf
Range Type: Single Type: Tension/Compression
Classification

1. Service Port - PASSED

Certification Statement

This certifies that the forces verified with machine indicator(s) (listed above) that passed are WITHIN 1% accuracy, 1%
repeatability, and zero return tolerance.

All machine indicators were verified on-site at customer location by Instron in accordance with ASTM E4.

The certification is based on runs 1 and 2 only. A third run is taken to satisfy uncertainty requirements according to ISO 17025
specifications.

The verification and equipment used conform to a controlled Quality Assurance program which meets the specifications
outlined in ANSI/NCSL Z540-1, [SO 10012, ISO 9001:2008 and ISO/IEC 17025:2005.

Method

The testing machine was verified in the ‘as found' condition with no adjustments carried out.
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The results indicated on this certificate and the following report relate only to the items verified. 1f there are methods or data included that are not covered by the NVLAP
accreditation it will be idennfied in the . Any limitations of use as a result of this verification will be indicated in the comments. This report must not be used
w claim product endorsement by NVLAP or the United States government  This report shall not be reproduced, exceptn full. without the approval of the 1ssing
laboratory.
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Summary of Results
Temperaiure at start of verification: 64.90 °F.
Indicator 1. - Service Port (Ibf)
Range ASTM E4 ASTM E4 ASTM E4
Full Scale Tested Force Range Max Max Repeat Zero Resolution Lower Limit
(%) (1bf) Mode Error (%) Error (%) Return {Ibf) (Ibf)
100 111.9768 to 4974.9 T 0.55 0.16 Pass 0.0562 11.24
-118.8512 to -4981.1 C 0.37 0.09 Pass 0.0562 11.24
Temperature at end of verification: 64.90 °F.
Data Point Summary - Indicator 1. - Service Port (Ibf)
TENSION
Run 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Eror Exror Ervor Repeat Error Uncertainty™* Measurement®
% of Range (%) (%) (%) (%) (%) (& 1bf)
100% Range (Full Scale: 4974.9 Ibf)
2 0.13 0.09 0.42 0.04 0.25 0.28
4 0.16 0.23 0.38 0.07 0.18 041
8 -0.08 0.08 0.00 0.16 0.16 0.69
14 0.12 0.15 -0.21 0.03 0.26 2.1
20 0.18 0.21 0.12 0.03 0.14 1.6
40 0.29 0.31 0.28 0.02 0.13 2.8
60 0.42 0.40 0.42 0.02 0.13 4.2
80 0.49 0.49 0.50 0.00 0.13 56
100 0.55 0.53 0.53 0.02 0.13 6.4
Data Point Summary - Indicator 1. - Service Port (Ibf)
COMPRESSION
Run 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Error Repeat Error Uncertainty*® Measurement®
% of Range (%) (%) (%) (%) (%) & 1bf)
100% Range (Full Scale: -4981.1 1bf)
2 0.20 023 0.27 0.03 0.14 0.16
4 0.19 0.10 0.22 0.09 0.15 0.34
8 0.31 0.26 0.30 0.05 0.13 0.60
14 032 031 0.36 0.01 0.13 1.0
20 0.29 0.20 0.35 0.09 0.15 1.7
40 0.29 0.29 0.34 0.00 0.13 29
60 0.31 032 0.33 0.01 0.13 43
80 033 0.35 0.38 0.02 0.13 58
100 0.37 0.35 0.37 0.02 0.13 6.4

* The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k= 2, providing a level of

confidence of approximately 95%.
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Data - Indicator 1. - Service Port (Ibf)
TENSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (1bf) (Ibf) (1bf) (Ibf) (Ibf) {1bf)
100% Range (Full Scale: 4974.9 1bf)
0 Return 0.160 -0.083 -0.073
2 112.121 111.9768 115.867 115.7572 110.094 109.6316
4 223.598 223.236 218.340 217.8332 236,712 235.8096
8 426.810 427.15 465.843 465.45 429.701 429.7
14 803.277 8023 796.953 795.75 781.594 783.25
20 1132.088 1130.05 1149.094 1146.7 1125.894 1124.5
40 2247.379 2240.85 2193.326 2186.65 2180.650 2174.65
60 3352810 33389 3270.787 32577 3336.175 3322.15
80 4484.137 4462.2 4380.675 43592 4450.673 4428.6
100 4985.853 4958.35 5001.364 4974.9 4999.576 4973.2
Data - Indicator 1. - Service Port (Ibf)
COMPRESSION
Run 1 Run2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (1bf) (i) | (1bf) (ibf) (ibf) (Ibf)
100% Range (Full Scale: -4981.1 1bf)
0 Return 0.048 0.049 0.178
2 -119.086 -118.8512 -120.656 -120.3748 -115.443 -115.1332
4 -227.404 -226.98 -226.265 -226.0336 -230.006 -229.5072
8 -469.358 -4679 -447.924 -446.75 -462.871 -461.5
14 -767.743 -765.3 -783.648 -781.25 -784.097 -781.25
20 -1131.395 -1128.1 -1136.474 -1134.25 -1141.256 -1137.25
40 -2231.311 -2224.75 -2144.291 -2138.05 -2235.596 -2228.05
60 -3344.884 -3334.65 -3362.566 -3351.95 -3343.339 -33324
80 -4403.484 -4389 -4451.333 -4435.85 -4449.687 -4432.7
100 -4991.488 -4973.15 -4998.538 -4981.1 -4999.734 -4981.5

The Return to Zero tolerance is + the indicator resolution, 0.1% of the maximum force verified in the range, or 1% of the lowest force
verified in the range, whichever is greater.
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Graphical Data - Indicator 1. - Service Port (Ibf)
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Percent of Range
Verification Equipment
Serial Calibration
Make/Model Number Description Agency Capacity Cal Date Cal Due
Extech 445580 1001333 temp. indicator Masy Systems Inc NA 02-Oct-13  02-Oct-15
Flintec 10KFMM 198353 load cell Instron 12000 Ibf 16-May-14  16-May-16
Flintec 3401588 3401588 load cell Instron 1200 1bf 31-Jan-14 31-Jan-16
HBM DK38 29480 force indicator Instron NA 23-Aug-12  23-Aug-14
Verification Equipment Usage
Range
Full Scale Standard Lower Limit for
(%) Mode Serial Number Percent(s) of Range Standard (Ibf) Accuracy (+/-)
100 T 3401588 2/4 Class Al: 34 0.1% of reading
198353 8/ 14/ 20/ 40/ 60/ 80/ 100 Class Al: 261 0.1% of reading
100 C 3401588 2/4 Class Al: 31 0.1% of reading
198353 8/ 14/ 20/ 40/ 60/ 80/ 100 Class Al: 216 0.1% of reading
All T/IC 1001333 All NA 2°F

Instron standards are traceable to the SI (The International System of Units) through standards maintained by the National Institute of
Standards and Technology (NIST) or other internationally recognized National Metrology Institutes (NMls).

The standard Class A lower limit is used for systems with an accuracy of +/-1.0% and the standard Class Al lower limit is used for systems

with an accuracy of +/-0.3%.

The accuracy of the force indicator used with elastic devices is incorporated into the devices stated accuracy.

Standard forces have been ted as nec Y

iperature comp

The accuracy of the verification equipment used was equal to or better than the accuracy indicated in the table above.
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Comments

Verified by:  Walt Szymanowski
Field Service Engineer

NOTE: Clause 19 of ASTM E4 states; It is recommended that testing machines be verified annually or more frequently if
required, In no case shall the time interval between verifications exceed 18 months (except for machines in which long term
test runs beyond the 18 month period). Testing machines shall be verified immediately after repairs that may in any way affect
the operation of the weighing system or values displayed. Verification is required immediately after a testing machine is
relocated and where there is a reason to doubt the accuracy of the force indicating system, regardless of the time interval since
the last verification.
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