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CERTIFICATE OF CALIBRATION vl AL

[SSUED BY ; INSTRON CALIBRATION LABORATORY Lab code: 200301-0

DATE OF ISSUE :  02-Dec-2010 CERTIFICATE NUMBER: 2120210133000

Page 1 of 3

APPROVED SIGNATORY

instron

825 University Avenue '

Norwood, A 02062-2643
INNSTECRA] Telephone: (800)473-7838 Walt

Fax: (781) 575- 5755 S zyman OWS ki Auter

Email: service_requests@instron.com

Type of Calibration: Displacement
Relevant Standard: astm e2308

Date of Calibration: 02-Dec-2010 Customer Requested Due Date: 02-Jun-2012
Customer US Army ARL ‘Machine

4600 Rodman Test Ctr o i 3

Aberdcen Proving Grounds, Md 21005 AR 0 83

Make : Instron
- Model : 5500R1125

P.O. Number :
Contact :

Readout Verified
1. Digital Readout (in)

Certification Statement

This certifies that the displacements verified with machine indicator 1 (listed above) were verified by Instron in
accordance with ASTM E2309-05 (Follow-the-Displacement Method) and Instron work instruction ICA-8-07.

The testing machine was verified on-site at customer location. Adjustments are noted in the comments section of this
report with a reference to the "As Found" data.

specifications outlined in ANSI/NCSL Z540-1, ISO 10012, 1SO 9001:2000, and ISO/IEC 17025:2005. The Instron
measurement equipment used for verification is traceable to NIST.

The verification and equipment used conform to a controlled Quality Assurance program which meets the

Summary of Results

Indicator |- Digital Readout (in)

Max Repeat  Max Repeat ASTM
Verified Range Max Error  Max Error  Error Error System Resolution Resolution Lower Limit
(in} {im) (%) (in) (9%} Class*  (in) ~ Class {in)
08-4 0.0015 0.047 0.0008 0.034 A 0001 A 0.8

*System Class is derived from assessment of the. Following: error, repeatability, resolution, and standard device classificarion.

The results indicated on this certificate and report relate only to the items verified. If therc are methods or data included that are not
covered by the NVLAP accreditation it will be identified in the comments. Any limitations of use as a result of this verification will
be indicated in the comments. This report must not be used to claim product endorsement by NVLAP or the United States
government. This report shall not be reproduced, except in full, without the approval of Instron.

CalproSDS version 3.3





ISSUED BY : INSTRON CALIBRATION LABORATORY

CERTIFICATE OF CALIBRATION

DATE OF ISSUE :  02-Dec-2010 CERTIFICATE NUMBER: 22120210133000

Direction of Displacement : Ascending

Datapoint Summary - Indicator | - Digital Readout (in)

Page 2 of 3

Suggested Run ! Run'l Run 2 Run2 Run3 Run 3 Repeat

Valug Error tirror Error Error Error Error Error Uncertainty Coverage
{in) {in) {%6) (in) (%) (in) (%) {in) {in)* Factor=k
0.8 [-0.0002 -0.023 -0.0002 -0.025 -0.0003 -0.038 0.0001 0.0006 2.26

1.6 | 0.0002 0.013 0.0001 0.006 0.0001 0.006 0.0001 0.0006 22

2.4 [ 0.0011 0.047 0.0006 0.025 0.0003 0.013 0.0008 0.0011 2.31

3.2 L0012 0.038 0.0007 0.022 0.0009 0.028 0.0003 0.0010 226

4 | 0.0013 0.033 0.0015 0.038 0.0012 0.031 0.0003 0.0010 226

*The reported expanded uncertainty of measurement is based on a combined uncertainty multipied by a coverage factor k to

provide a level of confidence of approximately 93 %.

Runs 1 and 2 are performed to comply with the requirements of ASTM E2309, run 3 is performed to calculate the uncertainty of

measurement.

Data - Indicator 1 - Digital Readout (in)

Temperature at start of verification : 75 °F

Run 1 Run 2 Run 3
Suggested Error Error
Value Applied Indicated Class | Applied Indicated Class | Applied Indicated
0.8 ' 0.8570 0.8568 A | 0.7927 0.7925 A 0.7839 0.7836
1.6 | 1,5558 1.5560 A 1.5479 1.5480 A 1.5869 1.5870
24 { 23599 23610 A 2.3654 2.3660 A 23767 2.3770
F2 ‘ 3.1418 3.1430 A 3.1763 3.1770 A 3.1851 3.1860
4 l 3.8917 3.8930 A 3.9025 3.9040 A 3.8848 3.8860
For vuns I and 20 the worst Resolution Class is A and the worst Repeatability Class is A.
Temperature at end of verification : 75.6 °F
Starting Point of crosshead : 0 in
Verification Equipment

Uncertainty of

Make/Model Serial No. Description Cal Agency Calibration Resolution Cal Date  Due Date
Boeckeler DDI-104 5779 Linear Gage A.A. Jansson 000139 in 0001 in 30-Jun-09  30-Jun-11
Extech K4458CTF 00561 Thermometer Sypris 1.8°T 1 °F 26-Mar-10  26-Mar-12

The standards used for this verification are raceable 1o NIST.

CalproSDS version 3.3





CERTIFICATE OF CALIBRATION

ISSUED BY : INSTRON CALIBRATION LABORATORY
DATE OF ISSUE :  02-Dec-2010 CERTIFICATE NUMBER: 22120210133000

Page 3 of 3

Comments

Verified By: Walt Szymanowski

Service Engineer

CalproSDS version 3.3






[CERTIFICATE OF CALIBRATION NVIAD

ISSUED BY : INSTRON CALIBRATION LABORATORY Lab code: 200301-0
DATE OF ISSUE :  18-Oct-2012 CERTIFICATE NUMBER: 22101812111500
Page 1 of 3
Cairon APPROVED SIGNATORY
N 825 University Avenue
- Norwood, MA 02062-2643 Digitally signed by Walt
INSTRON' Telephone: (800) 473 - 7838 Walt Sopoa ol

Fax: (781) 575- 5755 SZYManoWsKki =hemooo smbia, cuviar
Email: service_requests@instron.com zZy 0 Date: 2012.10.18 12:47:55 -04'00°

Type of Calibration: Displacement
Relevant Standard: ASTM E2309/E2309M-05(201 1)et

Date of Calibration:  18-Oct-2012 Customer Requested Due Date: 18-Apr-2014
Customer US Army ARL Machine
4600 Rodman Test Ctr . ,
Aberdeen Proving Grounds, Md 21005 SenialNo: i
Make : Instron
Model : 5500R1125
P.O. Number :
Contact :
Readout Verified

1. Digital Readout (in)

Certification Statement

This certifies that the displacements verified with machine indicator 1 (listed above) were verified by Instron in
accordance with ASTM E2309/E2309M (F. ollow-the-Displacement Method) and Instron work instruction ICA-8-07.

The verification and equipment used conform to a controlled Quality Assurance program which meets the
specifications outlined in ANSYNCSL Z540-1, 1SO 10012, ISO 9001:2008, and ISO/IEC 17025:2005. The Instron
measurement equipment used for verification is traceable to NIST.

The testing machine was verified on-site at customer location. The testing machine was verified in the 'As Found'
condition with no adjustments or repairs carried out. This is also the 'As Left condition.

Summary of Results
Indicator 1- Digital Readout (in)
Max Repeat Max Repeat ASTM
Verified Range Max Error Max Error  Error Error System Resolution Resolution Lower Limit
(in) (in) (%) (in) (%) Class*  (in) Class (in)
2-10 -0.0014 -0.055 0.0007 0.035 A 0001 A 2

*System Class is derived from assessment of the follow ing: error, repeatability, resolution, and standard device classification.

The results indicated on this certificate and report relate only to the items verified. If there are methods or data included that are not
covered by the NVLAP accreditation it will be identified in the comments. Any limitations of use as a result of this verification will
be indicated in the comments. This report must not be used to claim product endorsement by NVLAP or the United States
government. This report shall not be reproduced, except in full, without the approval of Instron.

CalproSDS version 3.7





DATE OF ISSUE :

18-Oct-2012

ISSUED BY : INSTRON CALIBRATION LABORATORY
CERTIFICATE NUMBER: 22101812111500

CERTIFICATE OF CALIBRATION

Page 2 of 3

The Verified Range of Displacement includes only those displacements which are greater than or equal to the ASTM Lower Limit.

Direction of Displacement : Ascending

Datapoint Summary - Indicator 1 - Digital Readout (in)

Suggested Run1 Run 1 Run 2 Run2 Run 3 Run 3 Repeat

Value Error Error Error Error Error Error Error Uncertainty Coverage
(i) (in) (%) (in) (%) (in) (%) (in) (in)* Factor =k
2 -0.0004 -0.020 -0.0011 -0.055 -0.0011 -0.055 0.0007 0.0022 2.26

4 -0.0007 -0.017 -0.0009 -0.022 -0.0003 -0.007 0.0006 0.0023 2.26

6 -0.0004 -0.007 -0.0006 -0.010 -0.0005 -0.008 0.0002 0.0024 2.26

8 -0.0010 -0.012 -0.0011 -0.014 -0.0010 -0.012 0.0001 0.0026 2.26

10 -0.0014 -0.014 -0.0013 -0.013 -0.0014 -0.014 0.0001 0.0071 2.26

*The reported expanded uncertainty of measurement is based on a combined uncertainty multipied by a coverage factor k to
provide a level of confidence of approximately 95 %.

Runs 1 and 2 are performed to comply with the requirements of ASTM E2309/E2309M, run 3 is performed to calculate the
uncertainty of measurement.

Data - Indicator 1 - Digital Readout (in)
Temperature at start of verification : 74.1 °F

Run 1 Run 2 Run 3

Suggested Error Error

Value Applied Indicated Class | Applied Indicated Class | Applied Indicated
2 2.0004 2.000 A 2.0011 2.000 A 20011 2.000

4 4.,0007 4.000 A 4.0009 4.000 A 4.0003 4.000

6 6.0004 6.000 A 6.0006 6.000 A 6.0005 6.000

3 8.0010 8.000 A  8.0011 8.000 A '8.0010 8.000

10 10.0014 10.00 A 10.0013 10.00 A 10.0014 10.00

For runs I and 2: the worst Resolution Class is A and the worst Repeatability Class is A

Temperature at end of verification : 74.3 °F

Starting Point of crosshead : 12 in

CalproSDS version 3.7






(CERTIFICATE OF CALIBRATION

ISSUED BY : INSTRON CALIBRATION LABORATORY
18-Oct-2012 CERTIFICATE NUMBER: 22101812111500

DATE OF ISSUE :
Page 3 of 3

Verification Equipment

Uncertainty of
Make/Model Serial No. Description Cal Agency Calibration Resolution Cal Date Due Date
Boeckeler DLG-260R 6186 Linear Gage ALA. Janson .000147 in .0001 in 27-Jul-12  27-Jul-14
Extech K4458CF 086 Thermometer Tektonix S5°F 1FE 29-Feb-12 28-Feb-14

The standards used for this verification are traceable to NiST.

Comments

Verified By: Walt Szymanowski
Field Systems Engineer

CalproSDS version 3.7






CERTIFICATE OF CALIBRATION

ISSUED BY: INSTRON CALIBRATION LABORATORY &
DATE OF ISSUE: 21-Mar-11 CERTIFICATE NUMBER: 22011011123024A NV[L&@

Lab code: 200301-0

Instron
¢ 825 University Avenue
.« Norwood, MA 02062-2643 APPROVED SIGNATORY
[ N s-r n m N Telephone: (800) 473-7838 Digitally signed by Justin Fry

Fax: (781) 575-5750 J u Stl n DN:Icn:Justin Fry, c=US,
ou=lnstron

Email: service_requests@instron.com )
Reason: | am approving this

Page 1 of 5 pages

document
- Date: 2011.03.21 19:45:55
Type of Calibration: Force -04'00"
Relevant Standard: ASTM E4 - 10
Date of Calibration: 10-Jan-11 Customer Requested Due Date: 10-Jul-12
Customer :
Name: 1JS Army Rodman Test Center
Address: Bldg. 4600
Aberdeen Proving Grounds, Md. 21003
P.0./Contract No.:
Contact:
Mithine - Bfs i ueB s Transducer €
Manufacturer: Instron Manufacturer: Instron
Serial Number: 5500R1125/ 6539 Transducer 1D: 2511-301/323
System 1D: 5500R1125 /6339 Capacity: 1124.8 1bf
Range Type: Single Type: Tenston/Compression
;’(}_i’assiﬁgtidn' E S

1. Service Port - PASSED**

-jCertiﬁca‘tic}ri-Sf.ét'_(:m;enﬁ_ s :
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 verification and equipment used conform to a controlled Quality Assurance program which meets the specifications
outlined in ANSI/NCSL Z540-1, ISO 10012, 1SO 9001:2000 and ISO/IEC 17025:2005.

The certification is base(l on runs 1 and 2 only. A third run is teken to satisfy uncertainty requirements according to ISO 17025
specifications.

** within + .5% accuracy and .5% repeatability.

Method

The testing machine was verified in the 'as found' condition with no adjustments carried out.

The load cell indicated on this certificate was removed and interchangeability has been established, demonstrated and verified
per ASTM E4, section 7.3. !

Instron CalproCR Version 3.20

The results indicated on this certificate and the following report relate only to the items verified. If there are methods or data included that arc not covered by the NVLAP
accreditation it will be identificd in the comments. Any limitations of use as a result of this verification will be indicated in the comments. This report must not be used
to claim product endorsement by NVLAP or the United States government. This report shall not be reproduced, except in full. without the approval of the 1ssuing
laboratory,






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

CERTIFICATE NUMBER:
22011011123024A

Page 2 of 5 pages

Summary of Results|
Temperature at start of verification: 75.70 °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 10.017 to 951.6832 T -0.15 0.08 Pass 0.011248 2.2496
12,3673 to -1002.602 & -0.39 0.08 Pass 0.011248 2.2496
Temperature at end of verification; 75.00 °F.
Data -Po_iht _Shmmarj' - Indicator 1. - Service Port (ibf} =i
TENSION
Run 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Ermor Repeat Error Uncertainty* Measurement®
% of Range (%) (%) (%) (%) (%) (= Ibf)
100% Range (Full Scale: 951.6832 Ibf)
1 0.05 0.06 -0.11 0.01 020 (1.020
2 0.00 0.01 -0.04 0.01 015 0.037
4 -0.15 -0.07 0.00 0.08 0.16 0.072
7 -0.07 -0.03 -0.03 0.04 ~0.13 0.115
10 0.04 0.00 -0.08 0.04 0.15 0.166
20 -0.04 -0.04 -0.01 0.00 0.13 0.295
40 0.03 0.04 0.08 0.01 0.13 0.618
70 0.07 0.05 0.10 0.02 0.13 1.031
100 0.07 0.06 0.10 0.01 0.13 1.236
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 (%) (%) (%) (%) (%) ( Ibf)
100% Range (Full Scale: -1002.602 [bf)
1 0.02 -0.03 -0.35 0.05 0.28 0.037
2 -0.08 -0.09 -0.23 0.01 018 (0.043
4 -0.39 -0.31 -0.44 0.08 0.15 0.073
7 -0.24 -0.28 -0.27 0.04 0.13 0.121
10 -0.24 -0.18 -0.20 0.06 0.13 0.165
20 -0.09 -0.10 -0.08 0.01 0.13 0.299
40 0.01 0.00 0.01 0.01 0.13 0.590
70 0.04 0.04 0.03 0.00 0.13 0.975
100 0.05 0.05 0.05 0.00 0.13 1.283

* The reported expanded whcertainty is based on a standard uncertainty multiplied by a coverage factor k- 2, providing a level of
confidence of approximarefy 95%.

Instron CalproCR Version 3.20






CERTIFICATE OF CALIBRATION ‘ CERTIFICATE NUMBER:

22011011123024A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 3 of 5 pages

Data - Indicator 1. -Service Port(lbf) 5

TENSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (Ibf) (Ibf) (Ibf) (1bf) (Ibf) (1bf)
100% Range (Full Scale: 951.6832 1bf)
0 Return -0.032 -(1062 0.008
1 10.762 10.7565 10.023 10.017 10.105 10.116
2 26.407 26.4075 : 25.586 255825 20.000 20.0085
4 48.158 48.23 46,368 46.3996 45341 453388
7 89.467 89.5336 85.886 85.9144 §8.019 88.0412
10 111.895 111.8468 114.832 114.8368 115219 115.3152
20 226997 227.0944 232.041 232.1332 225758 2257788
40 464.818 464.6564 477.685 477.5004 461.672 461.2972
70 791.058 790.504 780.397 780.0052 790.815 790.0568
100 950.834 950.196 952.229 951.6832 951,555 950.5912

Data - Indicator 1. - Service Port (Ibf)

COMPRESSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (Ibf) (Ibf) (Ibf) (1bf) “ (Ibf) (Ibf)
100% Range (Full Scale: -1002.602 1bf)
0 Return 0.003 0.046 0.003
1 -12.370 -12.3675 -13.130 -13.134 -13.782 -13.83
2 -23.881 -23.901 -23.065 -23.0865 -25.719 -23.779
4 -43.748 -43.9192 -49.997 -50.154 -53.305 -33.5392
7 -83.475 -83.6732 -97.715 -97.994 -98.012 -98.28
10 -129.085 -129.402 -111.295 -111.4984 -130.0353 -130.312
20 -238.162 -238.368 -228.070 -228.2956 -234.478 -234.6708
40 -433.655 -433.6332 -469.824 -469.8096 -479.033 -478.998
70 -740.413 -740.1212 -781.574 -781.2324 -763.893 -763.646
100 -1002.953 C-1002.4664 -1003.149 -1002.6016 -1002.176 -1001.6396

The Return fo Zevo 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.

Instron CalproCR Version 3.20






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

CERTIFICATE NUMBER:
22011011123024A

Page 4 of 5 pages

Graphical Data - Inicator 1. - Service Port {lbf) :

06

100% Range

Compression

Tension

0.4

Error (%)

Percent of Range

Run 1

Run 2
0.50%*

-0.50%"

| 1é®

* Instron Error Tolerance

Verification '-_E'qﬁipn‘}e’nt-

EN

Serial Calibration
Make/Model Number Description Agency Capacity Cal Date Cal Due
Flintec 3401588 3401588 load cell Instron 1200 Ibf 22-Jan-10  22-Jan-12
Revere 300FMM 54626 load cell Instron 3351bf 04-Mar-10  04-Mar-11
Extech K4458CF 00561 temp. indicator Sypris NA 26-Mar-10  26-Mar-12
HBM DK38 29480 force indicator Instron NA 25-Aug-10 25-Aug-12

Verlﬁcatmn Equnpni entUsage S

Range Lower Limit for
Full Scale Standard Standard Class
(%a) Serial Number Mode Percent(s) of Range A /AL (Ibf)

100 3401588 T 4/7/10/20/40/70/100 20/28

100 54626 T 1/2 5/8

100 3401588 € 4/7/10/20/40/70/100 20/31

100 54626 C 1/2 5/9

Instron standards are traceable to NIST.

The standard (lass A lower limit is used for systems with an accuracy of +/- 1.0% and the standard Class AT lower limit is used for
systems with an accuracy of +.- 0.3%.

Standard forces have been temperature compensated as necessary.

Certificate 2201101 1122024 A repl

Instron CalproCR Version 3.20

aces 22011011123024 to reflect an 18 month calibration cycle due date.






CERTIFICATE OF CALIBRATION . CERTIFICATE NUMBER:

22011011123024A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 5 of 5 pages

Verified by:  Walt Szymanowski

Field Service Engineer

NOTE: Clause 20 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.

Instron CalproCR Version 3.20







CERTIFICATE OF CALIBRATION

ISSUED BY: INSTRON CALIBRATION LABORATORY

NS
DATE OF ISSUE: 21-Mar-11 CERTIFICATE NUMBER: 22011011151132A “ \/ ._.—-}T"'

Lab code: 200301-0

Instron

825 University Avenue
ST - Norwood, MA 02062-2643 APPROVED SIGNATORY
IN R ﬁ N Telephone: (800) 473-7838 Digitaty signed by Justin Fry

Fax. (781) 575-5750 J U St[ n DN cn=Justin Fry, c=US,
ou=insiron

Email: service_requests@instron.com
Reason: | am approving this

Page 1 of 5 pages

document
: - r Date: 2011.03.21 12:36:38
Type of Calibration: Force 0400
Relevant Standard: ASTM E4 - 10
Date of Calibration: 10-Jan-11 Customer Requested Due Date:  10-Jui-12
Customer
Name: LIS Army Rodman Test Center
Address: B3ldg. 4600
Aberdeen Proving Grounds, Md. 21003
P.O./Contract No.:
Contact:
Machine Transducer
Manufacturer: Instron Manufacturer: instron
Serial Number: 3500R1125/ 63539 Transducer 1D: 2511-323 /356
Svetem 1D SSOORTI23 /63539 . Capacity: 5620 1bf
Range Type: Single Type: Tension/Compression
Classification

1. Service Port - PASSED**

Certification Statement

This certifies thar the forees verified with machine indicator(s) (listed above) that passed are WITHIN = 1 % accuracy, | %
repeatability. and zero retum tolerance,

All machine indicators were veri fied on-site at custemer location by Instron in accordance with ASTM E4.

The verification and equipment used conform to a controlled Quality Assurance program which meets the specifications
outlined in ANSINCSL Z340-1, 15O 10012, [0 90012000 and 1SOAFRC 17025:2003,

The certification is based on nms 1 and 2 only. A third run is taken to satisfir uncertainty requirements according to [SO 17023

specifications,
wk within = .5% accuracy and .5% repeatability.

Method

The testing machine was verified in the ‘as found' condition with no adjustments carried out.

The load cell indicated on this certificate was removed and interchangeability has been cstablished. demonstrated and verified

per ASTM E4. section 7.3,

d. [ there are me

ods or data inchuded that are not covered by the NVLAP
] comments. This repot must not be used

carion will b

m produet endorsement by NVLAP or the United States govemnment. This repait shall nat be reproduced. cxzept in full, witheut the approval o sging

laboratony.





CERTIFICATE OF CALIBRATION

| NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

Summary of Results

‘Temperature at start of verification; 72.40 °F,

Indicator 1. - Service Port (ibf)

CERTIFICATE NUMBER:
22011011151132A .

Page 2 of 5 pages

Range ASTME4 ASTM E4 ASTME4
Full Scale Tested Force Runge Max Max Repeat Zero Resolution Lower Lumu
(%) (1bf) Mode Error (%) Lrror (%) Return {lbf} {Ibf}
1400 32811210 5191 T 0.11 010 Pass 0.0562 1124
-3746 10 -3206.8 C -0.26 0.09 Pass 0.0562 11.24
Temperature at end of verification: 72.80 °F
Data Point Summary - Indicator 1. - Service Port (Ibf)
TENSION
Run | Run 2 Run 3 ASTM E4 Relative Uncertaity of
Error Error Error Repeat Error Uncertainty™* Measurement*
% of Range (%) (%) {"%) (%) ) (= 1bt)
1009 Range (Full Seale: 5191 ibf)
] -0.09 0.01 0.00 010 016 0.092
2 0.04 .04 n.06 .08 0.15 0174
4 006 -0.06 0.0 .00 014 D325
7 -0.06 (.05 0.06 0.01 013 0379
1 009 -0.09 -0.09 0.00 0.13 0736
20 -0.035 -0.03 -0.10 0.00 0.13 1.520
_An 0.03 0,01 -0.04 0.02 0.14 3113
70 0.07 .09 0.02 0.02 0.14 5283
100 0.11 011 0.11 0.04 0.13 6.699
Data Point Summary - Indicator 1. - Service Port (1bf)
COMPRESSION
Run | Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Ermor Repeat Error Unecertaintv*® Measurement®
% of Range (%) {%8) (%) (%% (%) {+ Ibf}
1% Ranee (Fuoll Seale: -53206.8 1bf)
1 -0.21 -0.19 -0.27 0.02 15 0.088
2 -0.21 -0.23 -0.25 0.02 .13 0.146
4 -0.26 -0.17 -027 0.09 0.14 0321
7 -0.20 18 -0.21 0.02 0.13 0.4%6
10 -0.13 -0.22 -0.22 0.0 0.14 0.814
20 -0.15 -0.16 -0.17 0.01 0.13 1.306
40 -(11 -0.12 013 0.01 0.13 2892
70 -0.15 .12 -0.13 0.03 0.13 5.168
100 -0.13 015 -0.14 0.02 013 6704

af caprr

Instron CalproC}

riet exponeed wun

oxinntely $3%.

R Version 3.20

srtginty is based on a sieosdard uocertainty multiplied by ¢ coverage fuctor &

2, providhng u fevel af






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABCRATORY No. 200301-0

CERTIFICATE NUMEER:
22041011151132A

Page 3 of 5 pages

Data - Indicator 1. - Service Port (1bf)

Fhe Return to Zern tolerence o5

vesfied i the range, whichever is greaten

Instron CalproCR Version 3.20

the indicatar resolution, 0.1 % af the maomum force verified in the range, or

Wf the Lenvest force

TENSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applicd
% of Range (Ibf}) (1bi) (1pf) (1bf) (1bf) (1bf)
1D0% Range (Full Scale: 3191 1hh)
0} Returm 0.042 -0.037 0.142
1 61.646 617032 52.815 52.8112 63.517 63518
2 107.250 107.2084 136412 136.4636 116.737 1166724
El 253201 2553616 227.729 227.864 229.153 2291328
7 384431 3846648 395 634 395.8604 385143 ELERTHES
10 598,119 U863 577.303 577.85 581.112 381.63
20 1256.134 1256.8 1071.319 10719 1097.896 109895
40 2450813 24350.1 2260.917 2260.8 2206.150 2207.05
70 3974680 3972.05 3905.990 3902.6 3866.694 38658
100 5195 448 5189.55 3196.707 5191 5204 311 3198.65
Data - Indicator 1. - Service Port (Ibf)
COMPRESSION
Runl Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applicd
% of Range (ibf) (Ibf) (IbD) (Ihf) (1bf) (1bH
100% Range (Fall Scale: -5206.8 1bD)
0 Return 0.029 -0.006 0007
1 =37.339 -57.40 -65.409 -05.3350 -50.796 -39.936
2 -103 851 -104.0676 -114.048 -114.3064 110198 110474
4 -227.304 -227.9036 -211.651 -212.0092 -227 661 -228.28
7 -393 934 -394.7164 -400.858 -401.5752 -3353510 -356 07
10 =554 960 -555.7 -579.550 -580.85 -581.270 -382.33
20 -1121.310 -1123 -1193.740 -1195.6 -1180.751 -1182.75
40 -2197.322 -2199.75 -2255.877 -2258.55 -2264.687 -2267.63
70 -3951.379 -39573 -3939.183 -3464 1 4000 461 -4005 73
100 -5195.513 -5202.5 -5199.084 -5206.8 -3197 985 -5203.5






CERTIFICATE OF CALIBRATION CERTIFICATE NUVBER,

22011011151132A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

Page 4 of 5 pages

Graphical Data - Indicator 1. - Service Pert (Ibf)

100% Range

Compression Tension
Uﬁ e - - — - S
0.4 ) - an o —
0.2 ; = . ! ~ R
o~ B un 1
S o0
o ~ B el O Run2
=] 0 = O ol —~ & -
= a5 o v~ 0 -0 o Y — 0.50%
- 02 E’L”‘ O “g =0 9 5-& . it e st e 0.50%
o [
| = Instron Error Tolerance
_0_4 A - —
-G8
o= (=] =3 =] =) ™~ e o - o - E'] = by =T = o o (=
‘L,: L T b b . ! — N - = ‘g
t . Percenrt of Range
Verification Equipment
Serial Calibration
Make/Model WNumber Description Agency Capacity Cal Date Cal Due
Flintec [OKFMM 198333 load cell Instron 12000 ibf 27-Apr-10 27-Apr-12
Flintee 3401388 3401388 load cell Instron 1200 Ibf 22-Jan-10 22-Jan-12
Extech KA458CT 00560l remp. indicator Sypris NA 26-Mar-10 26-Mar-12
HBM DK38 20480 force indicator  Instron NA 25-Aug-10 25-Aug-12

Verification Equipment Usage

Lower Limt for

Range

Full Scale Standard Standard Class
(%a) Serial Number Maode Percent(s) of Range A AL (IbD
100 168353 T 10:20040/70/100 200/200

100 3401388 i 1720447 20728

100 198353 (% 10/20:40470/100 20 £ 248

100 3401588 < 112047 20431

ftron stemedards gre troceahle 1o NINT

The

systems with an acenreey of - 0.3%

Stemdiared forces have been temperaiure compensaied a8 RECCSSary.

Comments

Certificate 2201101 F151132A replaces 22011011151132 o reflect an 18 month calibration cycle due date.

Instron CalproCR Version 3.20

ctanchered tlass A fower bt is ased for systems wih an gecuraey of - - 10% and the srandard Class Al lmwer Bt 15 uved for






CERTIFICATE OF CALIBRATION CERTIFICATE NUVBER:

22011011154132A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 5 of 5 pages

Veritied by:  Walt Szymanowski

Field Service Engincer

NOTE: Clanse 20 of ASTM F4 states: 1t 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 afier repairs that may in any way affect
the operation of the weighing system or values displaved. Verification is required immediately afler a testing maching 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,

Instron CalproCR Version 3.20







CERTIFICATE OF CALIBRATION

ISSUED BY: INSTRON CALIBRATION LABORATORY

&
DATE OF ISSUE: 17-Oct-12 CERTIFICATE NUMBER: 22101712151546 Nv&&@

Lab code: 200301-0

Instron
». 4 825 University Avenue Page 1 of 5 pages

- Norwood, MA 02062-2643 APPROVED SIGNATORY
l N sr RO N Telephone: (800) 473-7838
Fax: (781) 575-5750

b 3 ] Digitally signed by Walt
Email: service_requests@instron.com Wal t e _
DN: cn=Walt Szymancwski,
+ £=US, I=Norwood, St=MA,
Manowski c-uaw
Type of Calibration: Force Szy an ' Dete: 2012.10.17 16:50:08 0400
Relevant Standard: ASTM E4-10
Date of Calibration: 17-Oct-12 Customer Requested Due Date: 17-Apr-14
Customer
Name: US Army Rodman Test Center
Address: Bldg. 4600
Aberdeen Proving Grounds, Md. 21005
David. Gray@army.mil

P.O./Contract No.:
Contact:
Machine Transducer
Manufacturer: Instron Manufacturer: Instron
Serial Number: 5500R 1125/ 6539 Transducer ID: 2511-325/ 356
System ID: 5500R1125 /6539 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 retumn 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, ISO 10012, ISO 9001:2008 and ISOAEC 17025:2005.

** within + 5% accuracy and .5% repeatability.

Method
The testing machine was verified in the ‘as found' condition with no adjustments carried out.

Instron CalproCR Version 3.24

Themﬂnindicmdmdﬂsmﬂﬁmmddxfuilcwingmmhwm]ywlbcmsveriﬁod. If there are methods or data included that are not covered by the NVLAP
accreditation it will be identified in the comments. Any limitations of use as a result of this verification will be indicated in the comments. This report must not be used

mclaimpmdnctcndutscmcmhyNVLAPurdaUniudSmgm:mmm, Mmmmummhmmm&mdﬂhm
laboratory.





CERTIFICATE OF CALIBRATION

CERTIFICATE NUMBER:
22101712151546
NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0 Page 2 of 5 pages
Summary of Results
Temperature at start of verification: 74.50 °F.
Indicator 1. - Service Port (1bf)
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) (1bf)
100 109.252 to 5485.05 T 0.19 0.08 Pass 0.0562 11.24
-116.1784 to -5503.35 C -0.08 0.07 Pass 0.0562 11.24
Temperature at end of verification: 75.20 °F.
Data Point Summary - Indicator 1. - Service Port (Ibf)
TENSION
Run 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Emor Ermor Esror Repeat Error Uncertainty* Measurement™
% of Range (%) (%) (%) (%) (%) (= Ibf)
100% Range (Full Scale: 5485.05 Ibf)
2 0.13 -0.07 .14 0.06 0.14 0.155
4 -0.14 -0.15 -0.24 0.01 0.14 0.327
8 -0.02 -0.10 -0.12 0.08 0.14 0.662
14 | -0.08 -0.06 -0.11 0.02 0.13 1.042
20 -0.03 -0.04 -0.05 0.01 0.13 1.410
40 0.06 0.05 0.04 0.01 0.13 2.873
60 0.13 0.11 0.10 0.02 0.13 4.315
80 0.16 0.14 0.15 0.02 0.13 5.699
100 0.19 0.18 0.19 0.01 0.13 7.016
Data Point Summary - Indicator 1. - Serviee Port (Ibf)
COMPRESSION
Run 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Exror Repeat Error Uncertainty® Measurement®
% of Range (%) (%) (%) (%) (%) (& Ibf)
100% Range (Full Scale: -5503.35 1bf)
2 0.02 0.00 0.09 0.02 0.14 0.166
4 -0.01 -0.08 -0.11 0.07 0.14 0.312
8 -0.05 -0.06 -0.09 0.01 0.13 0.593
14 -0.02 -0.03 -0.05 0.01 0.13 1.033
20 -0.01 -0.06 -0.04 0.05 0.13 1.484
40 -0.02 -0.03 -0.05 0.01 0.13 2.882
60 -0.04 -0.04 -0.03 0.00 0.13 4.297
80 -0.03 -0.04 -0.04 0.01 0.13 5.723
100 -0.04 -0.04 -0.05 0.00 0.13 7.041

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

confidence of approximately 93%.

Instron CalproCR Version 3.24






CERTIFICATE OF CALIBRATION CERTIFICATE NUMBER:
22101712151546
NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0 Page 3 of 5 pages
Data - Indicator 1. - Service Port (Ibf)
TENSION
Rum 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (Ibf) (Ibf) (Ibf) (Ibf) (1bf) (1bf)
100% Range (Full Scale: 5485.05 Ibf)
0 Return 0.213 0.103 0.014
2 112.953 113.1 109.179 109.252 113.837 113.9944
4 226.091 226.4 237.931 2383 216.427 21695
8 455.703 455.8 467.905 468.35 474.027 474.6
14 783.944 784.55 814.984 815.5 785.319 786.15
20 1095.515 1095.8 1150.724 1151.15 1056.764 1057.3
40 2245471 2244.1 2239430 22382 2252229 22513
&0 3355445 3351.15 3337.581 333385 3352315 3349
80 4480.810 4473.75 4410.333 4404.05 4485.444 4478.9
100 5495.623 5485.05 5493.289 54834 5486.379 5476.15
Data - Indicator 1. - Service Port (Ibf)
COMPRESSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (1bf) (ibf) (ibf) (Ibf) (Ibf) (1bf)
100% Range (Full Scale: -5503.35 Ibf)
0 Return 0.021 0.012 4.032
2 -116.199 -116.1784 -118.931 -118.9292 -117.234 -117.13
4 -223.382 -223.4 -223.413 -223.6 -211.028 -211.25
8 -458.985 -459.2 -456.219 -456.5 -453.355 -453.75
14 -796.822 -7197 -796.222 -796.45 -807.739 -808.15
20 -1139.599 -1139.7 -1128.135 -1128.85 -1129.770 -11302
40 -2240.892 -2241.3 -2218.623 -2219.2 -2241.889 -224295
60 -3369.369 -3370.65 -3343.904 -3345.1 -3353.903 -3355
80 -4464.683 -4466.2 -4451.045 -4452.65 -4493 351 -4495.2
100 -5501.019 -5503.35 -5493.175 -5495.2 -5500.865 -5503.75

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.

Instron CalproCR Version 3.24






CERTIFICATE OF CALIBRATION CERTIFICATE NUMBER.
22101712151546
NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 4 of 5 pages
Graphical Data - Indicator I. - Service Port (Ibf)
100% Range
06 Compression Tension
0.4
§ 0.2 ’}P_ & Runt
= 0 @ Run2
8 WFW — 0.50%
0.2 = -0.50%"
* Instron Error Tolerance
0.4
-0.6
838§§yFTYC N Tez328g88
Percent of Range
Verification Equipment
Serial Calibration
Make/Model Number Description Agency Capacity Cal Date Cal Due
Extech K4458CF 086 temp. indicator Tektronix NA 29-Feb-12  28-Feb-14
HBM DK38 20480 force indicator Instron NA 23-Aug-12  23-Aug-14
Flintec 10KFMM 198353 load cell Instron 12000 Ibf 09-May-12  09-May-14
Flintec 3401588 3401588 load cell Instron 1200 Ibf 04-Feb-12  04-Feb-14
Verification Equipment Usage
Range Lower Limit for
Full Scale Standard Standard Class
(%) Serial Number Mode Percent(s) of Range A/ Al (Ibf)
160 198353 T 4/8/14/20/40/60/80/100 200 /200
100 3401588 ¥ 2 20/25
100 198353 C 4/8/14/20/40/60/80/100 200 /200
100 3401588 C 2 20/23

Instron standards are traceable to NIST.

The stondard 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 +/- 0.5%.

Standard forces have been temperature

Comments

d as ne a3

Instron CalproCR Version 3.24






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

CERTIFICATE NUMBER:
22101712151546

Page 5 of 5 pages

Verified by:

Walt Szymanowski
Field Service Engineer

NOTE: Clause 20 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,

Instron CalproCR Version 3.24







CERTIFICATE OF CALIBRATION NW&@L@

ISSUED BY : INSTRON CALIBRATION LABORATORY ~ Lab code: 200301-0

DATE OF ISSUE: {1-Mar-2011 CERTIFICATE NUMBER: 22111610110045

INSTRON

Telephone: (800) 473 - 7838
Fax: (7817 575- 6755
Email service_requests@instron.com

Szymanowski

Page 1 of 3
r %ﬁ@” inckron APPROVED SIGNATORY
h V. € 825 University Avenue Dighaty ignat by Wall Seymarowshi
i?ﬂ‘ - =l  cn=talt Soymaneeski, 071 russt True s
& Norwood, MA 02062-2643 Walt S e e
i Express CPS trusst

CPE., Emnail control vakigated h;: GenTrust., Identity
i heonty (FAL, Regh

Autherity (RA) - Calibration_tangiinstron.com,
arnad aWall_Szymanowskif@insimn.eom
Data: 2011,03.11 11:02:56 -0590"

Type of Calibration: Displacement
Relevant Standard: astm e2309

Date of Calibration: 11-Mar-2011 Customer Requested Due Date: 16-Sep-2012

Customer US Army ARL Machine
4600 Rodman Test Ctr : .
Abbrdesh Proving rountli Md 2105 SeoalNe: OoT
Make : Instron
Model : 5500R1125
P.O. Number :
Contact :
Readout Verified

1. Digital Readout (in)

®

Certification Statement

This certifies that the displacements verified with machine indicator 1 (listed above) were verified by Instron in
accordance with ASTM E2309-05 (Follow-the-Displacement Method) and Instron work instruction ICA-8-07.

The testing machine was verified on-site at customer location. Adjustments are noted in the comments section of this
report with a reference to the "As Found" data.

The verification and equipment used conform to a controlled Quality Assurance program which meets the
specifications outlined in ANSI/NCSL Z540-1, ISO 10012, ISO 9001:2000, and ISO/IEC 17025:2005. The Instron
measurement equipment used for verification is traceable to NIST.

Summary of Results
Indicator 1- Digital Readout (in)

Max Repeat Max Repeat ASTM
Verified Range Max Error  Max Error  Error Error System Resolution Resolution Lower Limit
{(in) (in) (%) (in) (%) Class*  (in) Class (in)
08-4 0.0024 0.087 0.0010 0.049 A 0001 A 0.8

*System Class is derived from assessment of the following: error, repeatability, resolution, and standard device classification.

The results indicated on this certificate and report relate only to the items verified. If there are methods or data included that are not
covered by the NVLAP accreditation it will be identified in the comments. Any limitations of use as a result of this verification will
be indicated in the comments. This report must not be used to claim product endorsement by NVLAP or the United States
government. This report shall not be reproduced, except in full, without the approval of Instron.

CalproSDS version 3.3





DATE OF ISSUE :

11-Mar-2011

[SSUED BY : INSTRON CALIBRATION LABORATORY
CERTIFICATE NUMBER: 22111610110045

CERTIFICATE OF CALIBRATION

Direction of Displacement : Ascending

Datapoint Summary - Indicator 1 - Digital Readout (in)

Page 2 of 3

Suggested Run 1 Run 1 Run 2 Run 2 Run 3 Run 3 Repeat

Value Error Error Error Error Error Error Error Uncertainty Coverage
(in) {in) (%) (in) (%) (in) (%) (in) (in)* Factor =k
0.8 0.0006 0.074 0.0006 0.078 0.0003 0.037 0.0003 0.0007 2.26

1.6 0.0006 0.038 0.0014 0.087 0.0012 0.075 0.0008 0.0011 2.45

2.4 0.0014 0.058 0.0019 0.079 0.0009 0.037 0.0010 0.0013 2.57

32 0.0020 0.061 0.0019 0.058 0.0016 0.050 0.0004 0.0009 226

4 0.0017 0.044 0.0023 0.059 0.0024 0.061 0.0007 0.0012 2.26

*The reported expanded uncertainty of measurement is based on a combined uncertainty multipied by a coverage Jactor k to
provide a level of confidence of approximately 95 %.

Runs 1 and 2 are performed to comply with the requirements of ASTM E2309, run 3 is performed to calculate the uncertainty of

measurement.

Data - Indicator 1 - Digital Readout (in)

Temperature at start of verification : 74.2 °F

Rumn 1 Run 2 Run 3

Suggested Error Error

Value Applied Indicated Class | Applied Indicated Class | Applied Indicated
0.8 0.8127 0.8133 A 0.7735 0.7741 A 0.8076 0.8079

1.6 1.5964 1.5970 A 1.6026 1.6040 A 1.6008 1.6020

24 2.3986 2.4000 A 2.4181 2.4200 A 2.4031 2.4040

3.2 3.2590 3.2610 A 3.2551 3.2570 A 3.2164 3.2180

4 3.8873 3.8890 A 3.9247 3.9270 A 3.9196 3.9220

For runs | and 2: the worst Resolution Class is A and the worst Repeatability Class is A

Temperature at end of verification : 74.3 °F

Starting Point of crosshead : 0 in
Verification Equipment

Uncertainty of

Make/Model Serial No. Description Cal Agency Calibration  Resolution Cal Date  Due Date
Boeckeler DDI-104 5779 Linear Gage A.A. Jansson .000139 in .0001 in 30-Jun-09  30-Jun-11
Extech K4458CF 00561 Thermometer Sypris 1.8 °F 4 26-Mar-10  26-Mar-12

The standards used for this verification are traceable to NIST.

CalproSDS v

ersion 3.3





|CERTIFICATE OF CALIBRATION

ISSUED BY : INSTRON CALIBRATION LABORATORY
DATE OF ISSUE : 11-Mar-2011 CERTIFICATE NUMBER: 22111610110045

Page 3 of 3

Comments

Verified By: Walt Szymanowski

Service Engineer

CalproSDS version 3.3






CERTIFICATE OF CALIBRATION

{SSUED BY' INSTRON CALIBRATION LABORATORY &
DATE OF ISSUE: 07-Mar-11 CERTIFICATE NUMBER: 22111610145723A NWU]@@

Lab code: 200301-0

Instron
Fa@y 825 University Avenue Page 1 of 5 pages
I N Ern D N Norwood, MA 02062-2643 APPROVED SIGNATORY

Teiephone‘. (800) 473-7838 Digitally signed by Justin Fry

Fax: (781) 575-5750 J u S'E:‘ n DN: cn=Justin Fry, c=US,
ou=Instron

Email: service_requests@instron.com
Reason: | am approving this

document
. 2 Date: 2011.03.07 08:06:41
Type of Calibration: Force 0500
Relevant Standard: ASTM E4 - 10 .
Date of Calibration: 16-Nov-10 Customer Requested Due Date:  16-May-12
Customer
Name: 1S Army Rodman Test Center
Address: Bldg. 4600
Aberdeen Proving Grounds, Md. 21005
P.0./Cantract No.:
Contact:
Machine . Transducer
Manufacturer: Instron Manufacturer: Instron
Serial Number: SS00R1125/ 6677 Transducer 1 2511-301 /216
System [D: SS00R1125/ 6677 Capacity: 1124 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 verification and equipment used conform to a controlled Quality Assurance program which meets the specifications
outlined in ANSI/NCSL Z540-1, 1SO 10012, 1SO 9001:2000 and ISO/IEC 17025:2005.

The certification is based on runs 1 and 2 only. A third run is taken to satisfy uncertainty requirements according to [SO 17023
specifications.

** within + .5% accuracy and .5% repeatability.

Method

The testing machine was verified in the ‘as found' condition with no adjustments carried out.

The load cell indicated on this certificate was removed and interchangeability has been established, demonstrated and verified
per ASTM EA4, section 7.3.

Instron CalproCR Version 3.13

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 identified in the comments. Any limitations of use as a result of this verification will be indicated in the comments. This seport must rot be used
10 claim product endorsement by NVLAP or the United States government. This report shall not be reproduced. except in full, without the approval of the issuing
laboratory.






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

Summary of Results
Temperature at start of verification: 75.60 °F.

Indicator 1. - Service Port (lbf)

CERTIFICATE NUMBER:
22111610145723A

Page 2 of 5 pages

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

vonfidence of approximately 93%.

Instron CalproCR Version 3.13

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 11.0685 10 9995648 T 0.32 0.15 Pass 0.01124 2.24%
-12.4155 10 -997.3392 C 0.38 0.11 Pass 0.01124 2.248
'1‘cmpératurc at end of verification: 75.70 °F. .
Data Point Summary - Indicator 1. - Service Port (Ibf)
TENSION
Run 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Error Repeat Error Uncertainty* Measurement®
% of Range (%) (%) (%) (%) (%) (& 1b)
100% Range (Full Scale: 999.5648 1bf)
1 0.11 022 0.00 0.11 0.20 0.025
2 -0.16 -0.07 0.32 0.09 0.33 0.080
4 -0.20 -0.27 -0.18 0.07 0.14 0.066
7 -0.22 -0.22 -0.14 0.00 0.34 0.109
10 -0.21 -0.06 -0.02 0.15 0.17 0.196
20 0.06 0.03 0.12 0.03 0.14 0.301
40 0.07 0.16 0.25 0.09 017 0.744
70 0.27 0.25 0.41 0.02 0.16 1.274
100 032 0.29 0.44 0.03 0.16 1.568
Data Point Summary - Indicator 1. - Service Port (Ibf)
COMPRESSION
Kun 1 Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Error Repeat Error Uncertainty*® Measurement®
% of Range (%) (%) (%)} (%) (%) (= 1bf)
100% Range (Full Scale: -997.3392 Ibf)
1 0.00 0.07 0.02 0.07 0.16 -0.020
2 0.02 -0.05 0.04 0.07 0.16 -0.042
4 -0.17 -0.08 0.17 0.09 0.24 -0.114
7 -0.14 -0.06 0.29 0.08 0.29 -0.231
10 -0.03 -0.03 0.33 0.00 0.27 -0.333
20 0.06 0.04 0.38 0.02 0.26 -0.563
40 0.07 0.18 0.43 0.11 0.25 -1.082
70 0.25 .19 0.72 0.06 0.36 -2.745
100 0.38 0.37 0.87 0.01 0.35 -3.525






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

CERTIFTCATE NUMBER:

22111610145723A

Page 3 of 5 pages

Data - Indicator 1. - Service Port (Ibf)

TENSION
Run 1 Run 2 Run3
Indicated Applied Indicated Applied Indicated Applied
% of Range (1bf) (Ibf) (Ibf) (Ibf) (1bf) (Ibf)
100% Range (Full Scale: 999.5648 Ibf) -
0 Return 0.216 -0.205 -0.010
1 12.108 12.0945 11.093 11.0685 13,953 13953
2 25.154 25.194 23.501 235185 24.486 24,408
4 49.291 49.3896 45684 45.8068 46.356 46.4412
7 79.190 79.3676 77.394 77.5684 77.193 77.3032
10 110.680 110.9108 109.848 109.9124 118.921 118.9448
20 220.035 219.8924 224373 2243072 211.112 210.86
40 448.031 447.7044 458.400 457.6832 448.767 447.6368
70 782.527 780.4472 780.618 778.6532 789.779 786.5728
100 1002.750 999.5648 1001.007 998.1036 1002.280 997.9164
Data - Indicator 1. - Service Port (Ibf)
COMPRESSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (Ibf) (1bf) (ibf) (Ibf) T (Ibt) (1bf)
100% Range (Full Scale: -997.3392 Ibf)
0 Return -0.462 -0.149 0.004
1 -13.195 -13.1955 -12.424 -12.4155 -12.489 -12.486
2 -30.439 -30.432 -24.787 -24.7995 -24.339 -24.33
4 -48.170 -48.2508 -49.703 -49.7432 -44221 -44.148
7 -79.102 -79.2168 -79.073 -79.118 -77.242 -77.0224
10 -116.839 -116.8752 -120.393 -120.432 -130.480 -130.0372
20 -217.215 -217.0844 -221.571 -221.4888 -223.070 -224.2136
40 -426.678 -426.3792 -447 794 -447.0024 -437.280 -435.4064
70 -790.551 -788.6008 -753.173 -751.7796 -759.260 -753.8076
100 -1001.170 -997.3392 -1000.718 -997.0324 -1001.870 -993.2104

The Return to Zero tolerance s 1 the indicator resolution, 0.1 % af the meximum force verified in the range, or 1% of the lowest force
verified in the range, whichever s greater.

Instron CalproCR Version 3.13






CERTIFICATE OF CALIBRATION CERTIFICATE NUMBER.

. ’ 22111610145723A
NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

Page 4 of 5 pages
Graphieal Data - Indicator 1. - Service Port (1bf)
100% Range
06 Compression L Tension
— 42 Run1
=
= © Run2
e —  0.50%*
‘” —— .0.50%"*
* Instron Error Tolerance

Percent of Range

Verification Equipment i

Serial Calibration
Make/Model Number Description Agency Capacity Cal Date Cal Due
HBM DK38 29480 force indicator Instron NA 25-Aug-10  25-Aug-12
Flintec 3401588 3401588 load cell Instron 1200 Ibf 22-Jan-10  22-Jan-12
Revere 300FMM 54626 load cell Instron 335 1bf 04-Mar-10  04-Mar-11
Extech K4458CF 00561 temp. indicator Sypris NA 26-Mar-10  26-Mar-12
Verification Equipment Usage
Range Lower Limit for
Full Scale Standard Standard Class
(%) Serial Mumber Mode Percent(s) of Range AJATL(IbD
100 3401588 T 4/7/10/20/40/70/100 20/28
100 54626 T 172 5/8
100 3401588 C 4/7/10/20/40/70/100 20/31
100 54626 e 1/2 5/9

Instron standerds are traceahle to NIST.

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%.

Standard forces have been temperature compensated as necessary.

Comments

Certificate 22111610145723A replaces 22111610145723 to reflect an 18 month calibration cycle.

[nstron CalproCR Version 3.13






CERT'FICATE OF CALIBRATION . CERTIFICATE NUMBER:

22111610145723A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 5 of 5 pages

Verified by:  Walt Szymanowski
Field Service Engineer

NOTE: Clause 20 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.

A
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CERTIFECATE OF CALIBRATION

ISSUED BY: INSTRON CALIBRATION LABORATORY )
DATE OF ISSUE: 07-Mar-11 CERTIFICATE NUMBER: 22111610133140A Nw&&@

Lab code: 200301-0

Instron
825 University Avenue Page 1 of 5 pages
Norwood, MA 02062-2643 APPROVED SIGNATORY

Telephone: (800) 473-7838 Digitally signed by Justin Fry

. [ 3
Fax: (781) 575-5750 J u S tl n DN: cn=Justin Fry, c=US,
ou=instron

Email: service_requests@instron.com
-req @ Reason: | am approving this

document

Date: 2011.03.07 08:22:04
Type of Calibration: Force -05'00°
Relevant Standard: ASTM E4 - 10
Date of Calibration: 16-Nov-10 Customer Requested Due Date: 16-May-12
Customer
Name: US Ammy Rodman Test Center
Address: Eldg. 4600

Aberdeen Proving Grounds, Md. 21005

P.O./Contract No.:

Contact:

Machine Transducer

Manufacturer; Instron Manufacturer: Instron

Serial Number: S500R1125/ 6677 Transducer ID: 2511-325/374
System [D: . 3500R1125/ 6677 Capacity: 5620 Ibf i
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 verification and equipment used conform to a controlied Quality Assurance program which meets the specifications
outlined in ANSI/NCSL 7.540-1, IS0 10012, ISO 9001:2000 and ISO/IEC 17025:2005.

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

** within + .5% accuracy and .5% repeatability.

Method

The testing machine was verified in the 'as found' condition with no adjustments carried out.

The load cell indicated on this certificate was removed and interchangeability has been established, demonstrated and verified
per ASTM E4, section 7.5,

Instron CalproCR Version 3.13

The results indicated on this certi ficate and the following report relate only to the items verified. If there are methods or data included that are not d by the NVLAP
acereditation it will be identified in the comments. Any limitations of use as a result of this verification will be indicated in the comments. This report must not be used
to claim product endorsement by NVLAP or the United States government. This report shall not be repreduced, except in full, without the approval of the issuing
laboratory






CERTIFICATE OF CALIBRATION

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0

Summary of Results
Temperature at start of verification: 74.70 °F.

Indicator 1. - Service Port (Ibf)

CERTIFICATE NUMBER:

221116101331404

Page 2 of 5 pages

Range ASTM E4 ASTM E4 ASTM E4
Full Scale Tested Force Range Max Max Repeat Zero Resolution Lower Limit
(%} (Ibf) Mode Error (%) Error (%) Return {Ibf) {1bf)
100 51.324 to 5082.9 T 0.42 0.09 Pass 0.0562 11.24
-55.842¢8 to -5090.25 C 0.20 0.08 Pass 0.0562 11.24
Temperature at end of verification: 75.70 °F.
Data Point Summary - Indicator 1. - Service Port (Ibf)
TENSION
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: 5082.9 ibf)
1 0.04 0.00 0.38 0.04 0.28 0.145
2 -0.08 -0.09 0.07 0.01 0.17 0.180
4 0.06 -0.03 0.25 0.09 0.21 0.485
7 0.17 0.10 0.11 0.07 0.14 0.529
10 0.11 0.02 0.12 0.09 0.14 0.830
20 0.11 0.10 0.16 0.01 0.13 1.521
40 0.11 0.20 0.21 0.09 0.14 3.213
70 0.36 .35 0.30 0.01 0.13 5.259
100 0.41 0.42 0.43 0.01 0.13 6.552
Data Point Summary - Indicator 1. - Service Port (Ibf)
COMPRESSION
Run ] Run 2 Run 3 ASTM E4 Relative Uncertainty of
Error Error Error Repeat Error Uncertainty* Measurement*
% of Range (%) (%) (%) (%) (%) (& Ibf)
100% Range (Full Scale: -5090.25 1bf)
1 -0.09 -0.01 -0.17 0.08 0.17 -0.094
2 -0.05 -0.01 -0.14 0.04 0.15 -0.170
4 0.02 0.01 -0.17 0.01 0.18 -0.391
7 -0.07 -0.10 -0.15 0.03 0.14 -0.531
10 0.01 0.06 0.07 0.05 0.13 -0.772
20 0.01 -0.05 -0.04 0.06 0.13 -1.521
40 0.08 0.12 0.12 0.04 0.13 -2.937
70 0.15 0.17 0.27 0.02 0.15 -5.858
100 0.16 0.20 0.36 0.04 0.18 -9.054

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

confidence of approximately 93%.

Instron CalproCR Version 3,13






CERTIFICATE OF CAL[BRATEON CERTIFICATE NUMBER:

22111610133140A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 3 of 5 pages

Data - Indicator 1. - Service Port (Ibf)

TENSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (Ibf) (1bf) (1bf) (1bf) (Ibf) (1bf)
100% Range (Full Scale: 5082.9 1bf)
0 Return 0.061 0.015 -0.075
1 58.302 58.2816 51.326 51.324 45.267 45.0044
2 109.424 109.512 111.352 111.4568. 100.258 100.1884
4 225.551 2254252 242306 242.3772 228226 227.6612
7 376.787 376.15 390.329 389.95 401.990 401.55
10 584.373 583.75 568.490 568.4 577.367 576.7
20 1132.983 1131.75 1152.028 11509 1124.843 1123.1
40 2242 466 2240.1 2245331 2240.8 2216.742 221222
70 3938.859 39249 3938 885 3925.05 3936210 3924.5
100 5103.767 5082.9 5096.041 5074.55 5102.628 5080.65

Data - Indicator 1. - Service Port (Ibf)

COMPRESSION
Run 1 Run 2 Run 3
Indicated Applied Indicated Applied Indicated Applied
% of Range (Ibf) (Ibf) (lbf) (1bf) + (Ibf) (Ibf)
100% Range (Full Scale: -5090.25 1bf)
0 Return 0.002 0.060 -0.066
1 -55.791 -55.8428 -37.460 -57.4652 -55.343 -55.4372
2 -110.185 -110.2452 -113.511 -113.5264 -110.806 -110.9628
4 -215.220 -215.1864 -219.988 -219.9756 -223.690 -224.0784
7 -406.752 -407.05 -388.501 -388.9 -367.062 -367.6
10 -586.890 -586.85 -569.186 -568.85 -572.226 -571.85
20 -1134.389 -1134.25 -1121.224 -1121.8 -1149.398 -1149.85
40 -2225.631 -2223.85 -2213.520 -2210.85 -2243.068 -2240.3
70 -3985.130 -3979.2 -3922.534 -3915.7 -3909.475 -3898.95
100 -5098.187 -5090.25 -5098.208 -5087.95 -5099.178 -5081.1

The Return to Zero tolerance is = the indicator resolution, 0.1 % of the maximum force verified in the range, or % of the lowes! force

verified in the range, whichever is greater.

Instron CalproCR Version 3.13






CERTIFICATE OF CALIBRATION CERTIFICATE NUMBER:

22111610133140A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0
Page 4 of 5 pages

Graphical Data - Indiecator 1. - Service Port (Ibf)

100% Range
Compression Tension

0.6

) 8- Run1
< @ Run?2
2 —  0.50%*
o — 0.50%"

* Instron Error Tolerance

0.4 el
-0.6
[ [ } = [==] [ I~ = o = o s =3 o = P o [ (=] [ (=]
RS R S NS = 2
Percent of Range
Verification Equipment
Serial " Calibration ¥
Make/Model Number Description Agency Capagcity Cal Date Cal Due
Extech K4458CF 00561 temp. indicator Sypris NA 26-Mar-10  26-Mar-12
HBM DK38 29480 force indicator Instron NA 25-Aug-10  25-Aug-12
Flintec 10KFMM 198353 load cell Instron 12000 Ibf 27-Apr-10 27-Apr-12
Flintec 3401588 3401588 load cell Instron 1200 1bf 22-Jan-10 22-Jan-12
Verification Equipment Usage
Range Lower Limit for
Full Scale Standard Standard Class
(%%) Serial Number Mode Percent(s) of Range A/ AL (Ibf)
100 198353 5b 7/10/20/40/70/100 2007200
100 3401588 i 1/214 20/28
100 198353 c TI10/20/40/70/100 200/ 248
100 3401588 C 1/2/4 20131

Instron standards are traceable to NIST.

The standard Class A lower limit is used for systems with an accuracy of +/~ 1.0% and the standard Class Al lower limut 1s used for
systems with an accuracy of +/- (0.3%.

Standard forces have been icmperature compensated as necessary.

Comments

Certificate 22111610132 140A replaces 22111610133140 to reflect an 18 month calibration cycle.

instron CalproCR Version 3.13






CERTIFICATE OF CALIBRATION CERTIFICATE NUMBER:

22111610133140A

NVLAP ACCREDITED CALIBRATION LABORATORY No. 200301-0 Page 5 of 5 pages

Verified by:  Walt Szymanowski

Field Service Engineer

NOTE: Clause 20 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 m 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.

Instron CalproCR Version 3.13
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A&B ENVIRONMENTAL

Certificate of Calibration

Customer: ARL, Aberdeen MD .

BAR CODE 5986D
Manufacturer: Blue M Model: DC7256 .

Serial # 326 Batch Oven Calib. Date: 4/18/12.

Cal. Interval 12 Months  Next check Due: 4/18/13

This Instrument Has Been Calibrated to Manufacturers Specifications
Useing Standards Having Traceability ToThe National Institute Of Standards
And Technology. Unless otherwise noted calibrations are performed using
accuracies cqual to one quarter of the specification of the unit under test, measurement

uncertaintics include a coverage factot of K=2, having a confidence level of 95%.
Measurement Uncertainty available upon request

Received Condition: In Tolerance
Returned Condition: In Tolerance

Test Preformed By onid ondl_ Date 4/18/12

Calibration Result: PASS Cal. Record  12-032

A&B ENVIRONMENTAL
Post Office. Box 398 Farmingdale NJ 07727
(732) 919-6051 Fax: (732)919-1494
WEB: www.a-benvironmental.com






CALIBRATION WORK SHEET

CUSTOMER: ARL, Aberdeen MD JOB #_12-032
CHAMBER MANUFACTURE Blue M .
MODEL DESIGNATION DC7256. BAR CODE 5986D

SERIAL NUMBER 326 Batch Oven .
DATE READINGS TAKEN 4/18/12 TAKEN BY_Kenneth Coad
NEXT CALIBRATION CHECK DUE. DATE _4/18/13
TIME SETPOINT | SENSOR | LEADWIRE | COMPENSATED TEMPERATURE | ERROR
ERROR READING CONVERSION
10-40am 160°f 127.48Q | .37Q 127.11Q 70.1% 90°¢
71°%¢ 158.18°f 1.82°f
i 160°f 127.58€2: | .37¢2 127.216 70.37% .64°¢
T1% 158.66°f 1.66°f
o 160°c 127.52Q | .37Q2 127.15Q 7020 .80°c
7% 158.36°f 1.64°f
— 250°f 146.49Q | 37Q2 146.12Q 120.15%¢ .95°%
176%¢ 248.27°f 1.73°f
1450 250°f 146.51Q | .37Q2 146.14€ 120.21"({ .79°¢
176°¢ 248.37°f 1.63°f
- 250°f 146.50Q | .37€Q2 146.13C2 120.18°¢ 82%
176°c 248.32°f 1.68°f

NOTE: These reading are taken a

Control Tolerance

+71%¢

s close as possible to the control instrument sensor.







INSTRUMENTS

FLIR Commercial Systems, Inc. » 9 Townsend West « Nashua, NH 03063

Certificate of Calibration

Certificate Number: 75180
Document Number: 53857

Customer Details:

Customer Name: OFFICE EAGLE-BLIND INDUSTRIES

Instrument Details:

Manufacturer: EXTECH INSTRUMENTS Calibration Date: June 19, 2012

Description: HYGRO-THERMOMETER Calibration Due: June 19, 2013

Model Number: 445715 Cal. Interval: 12 MONTHS
Serial Number: 2301688 As Received: NEW

Equip. ID Number:  5PE78

Environmental Details:

Temperature: 21 Deg.+/-5C Relative Humidity: 40 %+/-15%

Procedures Used:
Calibration Procedure: 445715-C

Certification

Extech Instruments certifies that the instrument listed above meets the specifications of the manufacturer at the
completion of its calibration. Standards used are traceable to the National Institute of Standards and Technology
(NIST), or have been derived from accepted values, natural physical constants, or through the use of the ratio
method of self-calibration techniques. Methods used are in accordance with ISO 10012-1 and ANSI/NCSL
7540-1-1994. This certificate is not to be reproduced other than in full, except with prior written approval of
Extech Instruments Corporation. All the calibration standards used have an accuracy ratio of 4.1 or better,
unless otherwise stated.

Technicians Notes:

Technician: TERI KING Approved By: . L iy '/

Page 1 of 2

air@extech.com * www.extech.com





INSTRUMENTS

FLIR Commerciai Systems, Inc. * 9 Townsend West « Nashua, NH 03063

Certificate of Calibration

Certificate Number: 75180
Document Number: 53857
Model Number:445715 S/N: Z301688

As Received

Calibration Data

| Standard | uuT | Accuracy | High Limit | Low Limit | Error | Status |
Function: Humidity
33%RH 33 +/-(4% RH) 37 29 0 PASS
75% RH 75 +/-(4% RH) 79 71 0 PASS
Function: Temperature
| 21.0Deg C [ 215 | #iDegC) | 22.0 [ 20.0 [ 05 [ PAss |
Final Reading
Calibration Data
( Standard | uuT | Accuracy [ HighLimit | LowlLimit | Error | Status |
Function: Humidity
33% RH 33 +/-(4% RH) 37 29 0 PASS
75% RH 75 +/-(4% RH) 79 71 0 PASS
Function: Temperature
21.0Deg C [ 215 | +-(1begC) | 220 | 20.0 [ 05 [ PASS |
UUT-Unit Under Tes'
Standards Used
| Manufacturer | Model # Serial # | Description | Cal. Due Date |
l EDGETECH | RH-CAL 36449 ] RH CALIBRATOR | August 30, 2012 J

N.L.S.T. Reference No.: Standards traceable to N.I.S.T. listed above are on file and available upon request.

E-mail: re
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EXTECH

INSTRUMENTS

I1SO 9001 Certified FLIR Commercial Systems, Inc. - 9 Townsend West » Nashua, NH 03063

Certificate of Calibration

Certificate Number: 61058
Document Number: 44064

Customer Details:

Customer Name: ABERDEEN PROVING GROUNDS

Instrument Details:

Manufacturer: EXTECH INSTRUMENTS Calibration Date: September 19, 2011
Description: TEMP/HUMIDITY RECORDER Calibration Due: September 19, 2012
Model Number: RH520 Cal. Interval: 12 MONTHS
Serial Number: CH15194 As Received: IN TOLERANCE

Equip. ID Number: N/A

Environmental Details:
Temperature: 21 Deg. +/-5C Relative Humidity: 40 %+/- 15 %

Procedures Used:
Calibration Procedure: EICMRH520-CP

Certification

Extech Instruments certifies that the instrument listed above meets the specifications of the manufacturer at the
completion of its calibration. Standards used are traceable to the National Institute of Standards and Technology
(NIST), or have been derived from accepted values, natural physical constants, or through the use of the ratio
method of self-calibration techniques. Methods used are in accordance with ISO 10012-1 and ANSI/NCSL
Z540-1-1994. This certificate is not to be reproduced other than in full, except with prior written approval of
Extech Instruments Corporation. All the calibration standards used have an accuracy ratio of 4:1 or better,
unless otherwise stated.

Technicians Notes: Q

Technician: STEVE SOUSA Approved By:_ /
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EXTECH

INSTRUMENTS

I1SO 9001 Certified FLIR Commercial Systems, Inc. * 9 Townsend West » Nashua, NH 03063

Certificate of Calibration

Certificate Number: 61058
Document Number: 44064
Model Number:RH520 S/N: CH15194

As Received

Calibration Data

{ Standard ] uuTt | Accuracy [ High Limit | LowLimit | Eror | Status |
Function: Humidity
33%RH 34 +/-(3% RH) 36 30 1 PASS
75% RH 75 +/-(3% RH) 78 72 0 PASS

Function: Temperature
[ 21.0Deg C | 20.3 [ +/-(1DegC) | 22.0 | 20.0 | -07 | PAss |

Final Reading
Calibration Data

[ Standard 1 UuT [ Accuracy [ HighLimit | LowlLimit | Error | status |
Function: Humidity
33%RH 34 +/-(3% RH) 36 30 1 PASS
75 %RH 75 +/-(3% RH) 78 72 0 PASS

Function: Temperature
[ 21.0Deg C i 20.3 [ +-(1DegC) | 22.0 [ 20.0 | -07 [ PASS |

UUT-Unit Under Test

Standards Used

F Manufacturer | Model # | Serial # | Description | Cal. Due Date I
| EDGETECH | RH-CAL | 36365 | RH CALIBRATOR | December 16,2011 |

N.I.S.T. Reference No.: Standards traceable to N.I.S.T. listed above are on file and available upon request.

Page 2 of 2







((u\,[((-. SH =1 '}'l&lmccom—fk (ﬁ_{,-Lfa\_'Aam

TMDE CALIBRATION AND REPAIR DATA ' T 1 los GRDEF‘LHUE\&BER vaFII‘EBRJT?r 3 IDENTIFICATION CODE - ]
Fot use of this forn see T8 750-25, the proponent agency is USAMG 20110728-0052 13 o AAMA4GO i
4. TECHNICAL BULLETIN {6, TECHNICAL MANUAL B 7 18 SCHEDULE UiC T ECOWNERUIC T
AFTO 33K5-4-561-1 | f j ¥, | was91s w2622
4 SERIALNUMBER = 9 MODELNUMBER 1o, mFG cone = —_—
97720194 511 i 89536
|11, NATIONAL STOCK NUMBER - i '_l"w DUE DATE 'izs"iNT.'.) V14, SYSTEM CODE| 15, NOMENCLATURE
© 6685015206160 | 06/04/2011 M~ o~ | USA THERMOMETR
{16 WORK CENTER TEAM | 17 LEVEL 7118, ACTION DATE " [18. PERFORMING UIC 320.T‘f‘i_ﬁ_ﬂf:_s{‘ANDN'm A X [ELEE
] . b Lo ewvs [ R T | IR
21. EQUIP READINESS G om! 22 UPDATE _ 123, REPORT CODE T roa GHANLJ DATA =il
I _ JADD DNJCHANGE | DELETE | ZL . e oo _ B i
76, DEFICIENCIESISYMPTOMS i
EFICIENCIES/ISYMPTOMS VUL A& 0
i a
(FUND TYPE; O JONG  1B41AD POC: PHONE: g
176, 8TATUS | T T o CAUBRATION 28 REPAIRADJUSTMENT |29 REPAIR | 30 CALIBRATION 1
i o abuc b. CODE 6. DATE d. T CONDITION L { TECHCODE  HOURS | TECHCODE  HOURS
i W459QE B 12812011 i .| @ WITHIN TOLERANCE a. BY TEAM/LAB ' | 27 P |
L WASIQE L ; ?:‘?8!?011 i | b. OUT OF TOLERANCE 'b. DEFERRED MAINT [ | ;
3 ' - - — . - e e SRR et
_L,L.!“l RS .1_- ,““3 il 5 % o | | & NRTS/ICODE OUY l _L 4 i

AN

/L{ : \-
URE L RAE AY e A7 H&)g..._l' s 31 PARTS ADJUSTED

'32 PARTS REPLACED

— - oo ! -"’j ___-maaR{EWRKS rreperyrr—ro i - S e iy N —— i
i B . ) L. ; i ! é‘i[ e :L_;ii il .i __“' £ AL (d, L{ . f I — i
34, PARTS REQUISITIONED | S —— . |d. NATIONAL STOCK NOI i dNH {9 UNIT | h. DOCUME NT i. RECEIVED {

a. REF DESIG | G SENGLATURR e . PART NO Q LISSUE } Cosi NUMBER i

" | e e | g " i I —_— " e e
: i
A —— S S B SO wanmm
. ) SR, ! N S— e B .
SRR S | ﬁ
i o I } j :
— 4 R OB POpos: B | . i
_ i ) _ I S W N I .

352 SUBMITTED 135b. DATE
362 RECEIVED UNDER UMITED TECHNICAL INSPECTION BY S 36b. DATE il ==
37a. ANCCEPTED T T ' T T T At e

DA FORM 7372, DEC 96 AMXTM34A, 1 Dec 87, and AMSMI 34A, 1 APPR 96, are obsolete.






A&B ENVIRONMENTAL

Certificate of Calibration

Customer: ARL. Aberdeen MD .

BAR CODE 6061K
Manufacturer: Lindberg / Blue M Model: M0506C

Serial # T09G340360TG Calib. Date: 4/4/12 .

Cal. Interval 12 Months  Next check Due: 4/4/13

This Instrument Has Been Calibrated to Manufacturers Specifications
Useing Standards Having Traceability ToThe National Institute Of Standards
And Technology. Unless otherwise noted calibrations are performed using
accuracies equal to one quarter of the specification of the unit under test, measurement

uncertainties include a coverage factot of K=2, having a confidence level of 95%.
Measurement Uncertainty available upon request

Received Condition: In Tolerance
Returned Condition: In Tolerance

Test Preformed Byf%i/éfdé Date 4/4/12

Calibration Result: PASS Cal. Record _ 12-027

A&B ENVIRONMENTAL
Post Office. Box 398 Farmingdale NJ 07727
(732) 919-6051 Fax: (732)919-1494
WEB: www.a-benvironmental.com






CALIBRATION WORK SHEET

CUSTOMER: ARL, Aberdeen MD JOB #_12-027
CHAMBER MANUFACTURE Lindberg / Blue M

MODEL DESIGNATION MO0506C. BAR CODE 6061K
SERIAL NUMBER T09G340360TG

DATE READINGS TAKEN_4/4/12 TAKEN BY Kenneth Coad
NEXT CALIBRATION CHECK DUE. DATE _4/4/13

TIME SETPGINT | SENSOR | LEADWIRE | COMPENSATED | TEMPERATURE ERROR
ERROR READING CONVERSION
- 160°f 128.06Q2 | .41Q 127.65Q 71..5‘30 e
1% 160.7°f e |
o 160°f 128.04Q | .41Q 127.63Q2 71.45°% 45°
71°% 160.61°f 61°f
i 250°f 146.92Q | .41Q 146.51Q 121.19%¢ 19°%
121°% 250.14°f 14°f
- 250°f 167.77Q2 | .41Q 146.48Q 121.11°% 11%
) 121° 249.99°f 017
A 350°f 167.77Q2 | 41Q 167.36Q2 176.38°¢c 38°%
176°¢c 349.48°f 62°1
6om 350°f 167.79Q | .41Q 167.38Q2 176.42° A42°%¢
176°c 349.55°f 45°f

NOTE: These reading are taken as close as possible to the control instrument sensor.

Control Tolerance =+ 1°¢






A&B ENVIRONMENTAL

Certificate of Calibration

Customer: ARL, Aberdeen MD .

BAR CODE 0880K
“Manufacturer: TPS / Blue M  Model: DCSA-326-F-ST350-hP

Serial # 0909000029 Calib. Date: 4/16/12 .

Cal. Titerval 12 Months  Nexteheok Due: 4715/13

This Instrument Has Been Calibrated to Manufacturers Specifications
Useing Standards Having Traceability ToThe National Institute Of Standards
And Technology. Unless otherwise noted calibrations are performed using
accuracies equal to one quarter of the specification of the unit under test, measurement
uncertainties include a coverage factot of K=2, having a confidence level of 95%.
Measurement Uncertainty available upon request

Received Condition: In Tolerance
Returned Condition: In Tolerance

G f
Test Preformed By ’ﬁ/ 6@,{% Date 4/16/12

Calibration Result: PASS Cal. Record  12-033

A&B ENVIRONMENTAL
Post Office. Box 398 Farmingdale NJ 07727
(732) 919-6051 Fax: (732)919-1494
WEB: www.a-benvironmental.com






CALIBRATION WORK SHEET

CUSTOMER: ARL, Aberdeen MD  JOB # 12-033
CHAMBER MANUFACTURE__ TPS / Blue M :
MODEL DESIGNATION DCSA-326-F-ST350-hP. BAR CODE 0880K
SERIAL NUMBER 0909000029 ;
DATE READINGS TAKEN_4/16/12 TAKEN BY Kenneth Coad
NEXT CALIBRATION CHECK DUE. DATE _4/16/13

TIME SETPOINT | SENSOR LEADWIRE | COMPENSATED TEMPERATURE ERROR
ERROR READING CONVERSION
) 160°f | 127.54Q | 37Q 127178 70.25°% 75°%
e 71° 158.45°f 1.55°F
- 160°f [127.61Q1.37Q 127.24Q 70.43° 57°
TP 7100 158.77°f 1.23°f
\ 250°f | 147.00Q | 37Q 146.63Q 121.53° 42°¢
R 121° 250.75°F 75°F
- 250°f | 146.87Q ] 37Q 146.50Q 121.16° .05°
RO b3 O 250.08°F 08°f
] 350°f | 167.29Q | .37Q 166.920 175.83° 17°¢l
e 176°c | 348.49°f S1°F
- 350°f | 167.35Q [ .37Q 166.98Q 175.99°¢ 01°
e 348.78°F 22°f

NOTE: These reading are taken as close as possible to the control instrument sensor.

Control Tolerance =+ 1°c¢
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WY -\ ed> calibration Certificate o &/

Advanced Chamber Services

Calibration Performed By:
ADVANCED CHAMBER SERVICES
3361 MATOAKA ROAD

SUFFOLK, VA 23434-7116

Equipment Information
I.D.: 3177J
Manufacturer: THELCO
Description: OVEN

Temp./RH: 21.8 C/427 %RH
Cal. Interval: 12 MONTHS
Cal. Date: 3/24/2014

Calibration Notes

Sy IACCREDITED

Certificate #: ACS -1265 o
Issue Date: 3/28/2014 Calibration Cort. #3184.01

b 1032

For:

US ARMY RESEARCH LABORATORY, APG
BLDG 4600, LAB 1032

ABERDEEN PROVING GROUND, MD 21005

Serial Number: 699020978
Model Number: DL-130D

Unit of Measure: *C

Performed By: NED GOLDEN
Cal. Due Date: Mar-2015

Calibration Result: PASS

The data that may be found in this certificate should be interpreted as follows:

As Found: Calibration result observed before the unit is adjusted and/or repaired.

As Left: Calibration result observed after the unit is adjusted and/or repaired. If the “As Left" results equal the “As Found” results, no adjustment was
necessary. “As Left" results, where adjustments were necessary, will be marked with an “A”.

The calibration result should be interpreted as follows (as it appears under the field marked “Calibration Results”):

ADJ: Unit was out of tolerance, and after adjustments were made during calibration, the unit indicated within tolerance upon final calibration.
PASS: Unit was within tolerance, and indicated within tolerance during calibration. No adjustments were made to the unit.
Fail: Unit was out of tolerance and attempts to adjust the unit were unsuccessful. A recommendation to repair may be made at this point.

This calibration was performed in compliance with the requirements set forth in ISO/IEC 17025: 2005. Reference standards used for this calibration are
traceable to Sl through National Institute of Standards and Technology. The measurement uncertainties expressed represent expanded uncertainties
calculated for a 95% confidence level, using a coverage factor of k = 2. Due date for calibration may be indicated in this report. It should be noted
however, that a number of factors can cause a unit to drift out of tolerance before its due date. This report may not be reproduced, other than in full
without permission of Advanced Chamber Services. The ITS 90 temperature curve was used for any applicable temperature measurements

expressed in this report. The results indicated in this report relate only to the unit tested and calibrated.

Notes and Comments:

e 2 o

1 of 2 Certificate ACS -1265
Page 10 www.advancedchambers.com






-_k(gﬁ Calibration Certificate

Advanced Chamber Services Certificate #:  ACS -1265
Issue Date: 3/28/2014

Equipment Information

e
Y

SN

"f.,'lf'/;__;\"\\y‘-"' ACCREDITED
Feetiag ™
Calibration Cert. #3184.01

I.D: 3177J Serial Number: 699020978
Manufacturer:  THELCO Model Number: DL-130D
Description: OVEN - ~ Temp./RH: 21.8 °C/ 427 %RH
Cal. Date: 03/24/2014  PerformedBy:  NED GOLDEN

Cal. Due Date: Mar-2015

Test Points

Seq. Description Standard Tolerance - Tolerance + Unit As Found As Left Uncertainty
Temperature Set Points

1 7 v 71.3 70.3 72.3 *B 71.0 71.0 0.09

2 121°C 121.6 120.6 1226 o 121.0 121.0  0.09

3  176°C ' 176.1 1751 1771 °C 176.0 1760  0.09

Procedures Used In This Event:

Procedure Company Procedure Name Description
ADVANCED CHAMBER SERVICES ACS S-1 SYSTEM CALIBRATION

Standards Used To Calibrate Equipment

Manufacturer Model Number ID Number Serial Number
FLUKE 52 1006 90460078
Page 2 of 2

Revision Level Revision Date

LEVEL 1 9/15/2012

Cal. Due Date
4/24/2014

Certificate ACS -1265
www.advancedchambers.com






A&B ENVIRONMENTAL

Certificate of Calibration

Customer: ARL, Aberdeen MD .

BAR CODE 3177J
Manufacturer: Thelco Model: DL-1 30D

Serial # 699020978 Calib. Date: 4/19/12 .

Cal. Interval 12 Months  Next check Due: 4/19/13

This Instrument Has Been Calibrated to Manufacturers Specifications
Useing Standards Having Traceability ToThe National Institute Of Standards
And Technology. Unless otherwise noted calibrations are performed using
accuracies equal to one quarter of the specification of the unit under test, measurement
uncertainties include a coverage factot of K=2, having a confidence level of 95%.
Measurement Uncertainty available upon request

Rececived Condition: In Tolerance
Returned Condition: In Tolerance

s

P F o o
Test Preformed By &Zei/ £v=X _ Date 4/19/12

Calibration Result: PASS Cal. Record _ 12-046

A&B ENVIRONMENTAL
Post Office. Box 398 Farmingdale NJ 07727
(732) 919-6051 Fax: (732)919-1494
WEB: www.a-benvironmental.com






CALIBRATION WORK SHEET

CUSTOMER: ARL, Aberdeen MD  JOB #_12-046_
CHAMBER MANUFACTURE__ Thelco

MODEL DESIGNATION__DL-130D. BAR CODE 3177J
SERIAL NUMBER 699020978 .
DATE READINGS TAKEN_4/19/12 TAKEN BY_Kenneth Coad

NEXT CALIBRATION CHECK DUE. DATE _4/19/13
TIME SETPOINT | SENSOR LEADWIRE | COMPENSATED TEMPERATURE ERROR
ERROR READING CONVERSION

T [teoer [ 127682 370 12731Q 71.82° Fr
1% 161.27°f 1.27°f

o eoer 127.660 | 37 127290 71.14% 14°c.
1% 160.05°f 05°F

T [250°f [ 146:59Q ] 370 146.22Q 120.39°¢ 7o
12l 248.70°f 1.3
|50 [ 146.620] 370 146.25Q 121.67°C 67°
' 121% 251.0°f 1.0°F
— 350°f 167.12Q | 37Q 166.75 175.28% 72°¢
] 176% 347.50°f 2.5°f
o | 350 [167.19Q] 370 166.82Q 175.09% i
176%¢ 347.16°f 2 84°F

NOTE: These reading are taken as close as possible to the control instrument sensor.

Control Tolerance

+ 1°%¢






