SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER
cermFicaTe ¥ _JU8S ASSET # 0% oate ///II/W
ITEM DATA:
Manufacturer L1 Model han
Description e tetor serial# %773
Accessories -/

ACTION REQUESTED [b !

cusToDIAN W20 (Rt [onr
PhoneWo

Turmed in by: v,

CHARGE # _  Date Required

INSTRUMENT USED ON:  [] (DOD/NASA) [#(NUCLEAR) [J(GLP) [(sPPE) [J(1SO)
CJoTHER

COPY OF CALIBRATION CERTIFICATE [j(Yes) [J (No)
NEW WORK [ves [ﬂNo If yes, an evaluation shall be made to verify capabilities.

By M*d pate _&" 4 W
Work involves proprietary/confidential information or equipment [](Yes) ﬁ(No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
In tolerance, minor adjustments/repairs made
(J) In tolerance, no adjustments/repairs
(K) Out of tolerance, adjusted to specifications
(S) Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) sz ,

CAL ENVIRONMENT:

Temperature 2( Humidity 5 7 %RH
CALIBRATED/REPAIRW A/
By L // Cal Procedure _TD WS -¢-4—s A9
Date  ~7-9 2 Accuracy 2 /°(
Cal Interval (o mo Reliability Code:
Next Cal due 1= 5-99 Cal Time__ [ L Repair Time
Standards used (Asset#) 4‘/‘7‘1, 200/

DATE COMPLETED 5-¢-94
DATE PICKED UP S7/2.09 PICKED UP BY

SwRI Form QA-174-0




CALIBRATION CHECK IFORM

DateCalibrated = 5 ->-719 Work Order 2 434 5"

Technician ___ (27 [odrrl__ ~Calibration Procedwe _ TOJ3K3- 9-92-) Ap- 17
Unit Under Test Thes memefer

Manufaclurer Fis hen Model /3-166 A SN £93-2723 ASN 2383
STEP FUNCTION OR RANGE APPLIED TOLERANCE Ml'LA.\lllll:ll_\'-Al.lll-'.S "y
o/ MIN - DMAX AS FOUND “l_(l.l.l-lz\.\'li"
TR .
() -16.37 -¢3.37- ~ /233 =12 | P
2) 1.5 7 13.52- I14.52 | Mo i P
3) He.2L ws.at - wz2.ee |92 7
) Jl-3L 10.3¢ - g2.8L | §2.0 P
V) 115 8% 10439 - 116-37 | Jtéy P
0 BN | IN3IY - NSy NS s P
A0 AL
B AT

SwRI Form QA-178 Mar 99 Page lof ___



P SOUTHWEST RESEARCH INSTITUTE N

Department of Quality Assurance
Calibration Laboratory  522-5215

WORK ORDER
WORK ORDER # %&fe ASSET # 0 74 oate /7 /{l /
ITEM DATA:
Manufacturer 'fﬁ(’u Model // Stil /M
Description _2AL4M00) serial# _[ 10774

Accessories
ACTION REQUESTED M

o / L
custooian VUL K, fandl L

Tumned in by: Phone !

CHARGE # _1. M Date Required

INSTRUMENT USED ON:  [] (DOD/NASA) |Z|(NUCLEAR) 0@, OsPPE) [J(1SO)
OoTHeR

COPY OF CALIBRATION CERTIFICATE ~ [[I(Yes)  [J(No)
NEW WORK [ves [[INo If yes, an evaluation shall be made to verify capabilities.

By M’ Date //// / 7
Work invoives proprietary/confidential information or equipment [](Yes) [7](No)

T

CONDITION RECEIVED: —_ Out of tolerance

—a— In tolerance

— Damaged (Contact customer)

— Contact Date
Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) _M%_

CAL ENVIRONMENT: _
Temperature 2 °F Humidity 52 _%RH
CALIBRATED/REPAIRED:
By __{éf Cal Procedure %
Date __<Z=L. Accuracy
Cal Interval Pt Reliability Code P-4
Next Cal Due __% by 2 Cal Time &£ Repair Time
Standards used (Asset #) W//

DATE COMPLETED e
DATE PICKED UP 128 s PICKED UP BY

SwRI Form QA-174-0




CALIBRATION WORKSHEET

Date Calibeated __ 272& -7 Work Order JJKFPIF  CaBy _Fz g

Procedure No./Date _¢%'- 2, % Unit Under Test_ /2 sennertid
M. Letbuutan lcat® Mode _o 44 SN PP £72IAN_Z3p3
STEP | FUNCTION OR RANGE | APPLIED TOLERANCE ‘;;"DVW "'-

MIN - MAX ASFOUND | RELEASED
'( Z‘//od 'd

L2 Lauie L& so /7 i
Zm y 4.2 v 4 Z
€08 fokr | FReo ¥2 Zd
B2 r | ZE £
/0

(1) | /PEp L2

Page / of /




Southwest Research Institute Accredited

6220 Culebra Road
San Antonio, TX 78238
(210) 522-5218
Department of Quality Assurance

Calibration Laboratory Certificats #
0972-01

Certificate of Calibration

22 November 1999
Issued to: DARRELL DUNN DIV20 BS?
Manufacturer/Model: ERTCO 76MM IMM
Description: THERMOMETER
Serial Number: E98-273
Asset Number: 007303

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL
Z540-1-1994. Standards used in this calibration, described in the referenced calibration procedure with
associated uncertainties or tolerances, are traceable to the National Institute of Standards and Technology
(NIST). Supporting documentation relative to traceability is on file and is available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the
Southwest Research Institute Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the
results of this calibration certificate were determined in accordance with the terms of accreditation unless
stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published
specifications unless stated otherwise below.

Ambient Conditions: Temperature:  75.0 Degrees Fahrenheit  Humidity: 52 % RH
Calibratioa Date: 22 Nov99  Calibration Procedure: CL-9, MAY99
Coadition as Received: IN TOLERANCE

Coadition as Released: IN TOLERANCE

Remarks:

Approved by: ( Measurements performed by:
‘Jﬁ%%m‘)m __“%m , Techmician
Certificate # 36838 Page 1 of

m\aZlarpt Rev date 10 Mar 99



v 1

WORK ORDER 39215 Date Recelved 572800 -

Asset No. 007303 Manufacturer ERTCO Model 76MM 1MM
Description THERMOMETER Serial Number E08-273

Accessory Received/Required NONE

Diw/CC 1D NONE Accessory 1o Asset No. NA

Div/ICC DIV20 Location BS7 Custodian DARRELLDUNN  Tel. 6090

Charge/Project No. 20.00751.008 Proprietary/Confidental _N _ Date Required ROUTINE
Work Requested CALIBRATION

Receiving inspection O.K.
Delivered By DARRELL DUNN Tel. 6000

WORK HISTORY
" Date Stari Time | Siop Thme Notes

PARTS
ot Rarve Fort Raawber Todl ¥aliirs Dascripiion %
WORK SUMMARY
Failure Description
Repair Action
cal ure CL-9, 5/99 Temp 24 F Hem 47«
Tech IM) CalHrs. .7/  RepairHrs. Part Cost
Action Taken es b
Standerds Used _ 2.)5 517Y
Date Cal /T ¥»_24*) int._6 Mo. Dats Due JDee 0% peyabitity Code 3

Date Picked Up _Aé[ag__ Picked Up By _M

workreq.spt Rev 30 Jan 00




Date Calibrated / v g4 Zo0
Procedure No./Date : CL-9, May99

CALIBRATION CHECK FORM

Work Order 39 2/ 5
Unit Under Test Thermometer,

Cal By Qﬂb

Mg _EnTco Modd 24 208 204 SNEGR-273 AN_733
STEP | FUNCTION OR RANGE | APPLIED TOLERANCE MEASURED VALUES
ASFOUND | RELEASED
4.1 Temperstre Calibration
Lowest value of Range
+ 2 Div. 5.09 -20.%
20% Range /8.0/ /5.0
““ m y"7o .{o L] d
60% Range gyoy .0
$0% Range /Zo.“ /10-0
Highest value of Range
2 Div. /49.9Y /43.5
27 2> v

SwRI Form QA-178 Mar 99 (Previous editions may be used.)

Page 1 of 1



Southwest Research Institute Accredited

6220 Culebra Road
San Antonio, TX 78238
(210) 522-5218

Department of Quality Assurance

Calibration Laboratory Certificate #
097201

Certificate of Calibration

1 June 2000
Isswed to: DARRELL DUNN DIV20 BS?7
Mamufacturer/Model: ERTCO 76MM IMM
Description: THERMOMETER
Serial Number: E98-273
Asset Number: 007303

This certifics the sbove item was calibrated in compliance with MIL-STD-45662A and ANSUNCSL Z540-1-1994. The results
of this calibration refate only © the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associsted uncertainties or Wlerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is o file and available for examination upon request
This certificate is not to be reproduced, except in full, without the written spproval of the Southwest Rescarch Institute
Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications unless
stated otherwise below.

Ambient Conditions: Temperature: 76.0 Degrees Fahrenheit  Humidity: 47 % RH
Calibration Date: 1 Jun 00 Calibration Procedure: CL-9, 5/99
Condition as Received: In Tolerance

Remarks:

Approved by:

im , of Walt Hill, ogist
Certificate # 39215
mAaZiaapt Rov date 22 May 00




SOUTHWEST RESEARCH INSTITUTE BT |

Calibration Laboratory
WORK ORDER

Processed by JIBARRA at 8:35:03AM on 1/12/01
| AW DO DO 1RO I 50000 1 Work Order 444042028 Arrived 11201
Asset No. 007303 Manufacturer ERTCO Model 76MM IMM
Instrument Type/Class THERMOMETER Serial No. [E98-273
Accessory No. Calibration Procedure CL-9, 5/99 Location BS5?7
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel. 6090
Charge/Project No. 20.00751.006 Delivered By / Telephone DARRELL DUNN/ X6090

IN4CAJ, Srec! Instructions

WORK NOTES

Date Hours  Remarks/Notes
REPAIR PARTS

Date Hours Part Name Part Number Fallure Description Cost §

N

WORK SUMMARY

Failure Description %

Repair Action

Calib Procedure C(.’ q $/Qq Tempzv_F Hum.3_( %

v Totals CalHours |-0  RepairHours __PartsCost
Standards Used__ 1§

Date Picked Up //3) /Zoo) Picked Up Bv_@.([@:
/ /

M:\TRAVELER10.RPTRev 10 Oct 2000 Jof3



Calibration Laboratory
l
- e Tech U
|°'N:" Model T6MM TMM Procedure
Serial No. £4%-7173 Type Thermometer Cal b 74 7ol
Calibration As Found/As Released Data
Standard Reading UUT As Found Tolerance UUT As Released
Temperature Actual
2000g.C. =20.00 °C -20.2°C +10. 5505‘&90
0.0Deg.C. LOIT L 0.0°C o 5DegC
osu.C: g S"%‘% ‘&C 0 5DegC
. 07 1 -, +/<0.
1500eg.C. l'{g 13°c 171 =2




Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5218
Department of Quality Assurance

Calibration Laboratory C.::l;. ’
01

Certificate of Calibration

29 Jaouary 2001
Issued to: DARRELL DUNN DIV20 BS?
Manufacturer/Model: ERTCO 76MM IMM
Description: THERMOMETER
Serial Number: E98-273
Asset Namber: 007303

Work Order Number: 444042028

This catifies the sbove item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL Z540-1-1994. The results
of this calibration relate only © the individual item as described sbove. Standards used in this calibration, described in the
referenced calibration procedure with associsted uncertainties or tolerances, are traceabie ©0 the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on file and svailable for examination upon request
This certificate is not to be reproduced, except in full, without the writien approval of the Southwest Research Institute
Department of Quality Assurance Calibration L shoratory.

This lsboratory is accredited by he American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient %0 determine that the item met the manufacturer’s published specifications unless
stated otherwise below.

Ambient Conditions: Temperature: 74.0 Degrees Fahrenheit Humidity: 36 %RH
Calibration Date: 29 Jan 01  Calibration Procedure: CL-9,5/99

Counditiea as Received: IN TOLERANCE

Condition as Released: IN TOLERANCE

Remarks:
e\ Ll Tt
Walt Hill, Supervisor Vince Morales, Technician
Instituts Calibration L sboratory

mAs2ia.opt Rov date 8 Jan 01 P" lof 1



' SOUTHWEST RESEARCH INSTITUTE
Calibration Laboratory

WORK ORDER
m—— e sm worconee 444044944
Asset No. 007303 Manufacturer ERTCO Model 76MM IMM
Instrument Type/Class THERMOMETER Serial No. [E98-273
Accessory No. Calibration Procedure CL-9, 5/99 Location B57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel. 6090

INACAL Special Instructions

Notify before making adjustments or repairs. (‘_/ Provide measurment readings (.":

Charge/Project No. 00751.006 120 Requested By / Telepho
The above is correct for the work requested. M /

WORK NOTES
Date Hours Remarks/Notes
B 1D _ClMawAce
Date Hours Part Name Part Number Failure Description
WORK SUMMARY
Failure Description n/A
Repair Action n/a
Calibration Procedure__ /.\ -4, S/4¢ TempZAF Hum.SF %
Tech R Ay Totals CalHours _\ .0 _ Repair Hours Parts Cost

Standards U: QA2\Q O33R

Date Picked Up ;V/l/o/ Picked Up By M_\

M:ATRAVELER10.RPTRev 07 July 2001 Sof 7




Calbration Laboratory

Calbration Data Sheet
Work Order 444044944 | Mfir. ERTCO Technician R Dykstra
Asest No. 007303 Model 76MM 1MM Procedure CL-9, 599
Serial No.  E98-273 Type _Thermometer CalDete  8/2301

Remarks: The reported uncertainty is based on a standard uncertainty multipied by a coverage factor of k2, which provides
a level of confidence of approximately 95%. The test imits are not specified.

Parameter Standard Found/Left - Emvor Test Limits Uncertainty
Temperature -19.59 °C -20.0°C 0.41°C 0.08 °C
0.12°C 0.00°C 0.12°C 0.08°C
49.91 °C 50.0 °C -0.08 °C 0.08 °C
99.97 °C 99.8 °C 0.17°C 0.06 °C
150.05 °C 149.8 °C 0.25°C 0.06 °C

CAWINNT\Profies\RDyksira\data sheets\007303-8-23-01.doc Page 1 of 1




Southwest Research Institute

6220 Culebra Road
San Antonio, TX 78238
(210) 522-5218

Department of Quality Assurance Certificate #
Calibration Laboratory 0972-01

Certificate of Calibration

23 August 2001
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: ERTCO 76MM IMM
Description: THERMOMETER
Serial Number: E98-273
Asset Number: 007303

Work Order Number: 444044944

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSUNCSL Z540-1-1994. The results
of this calibration relate oely to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are tracesble to the National Institute of Standards
and Technology (NIST). Supporting documentation relative o traceability is on file and available for examination upon
request. This certificate is not 10 be reproduced, except in full, without the written approval of the Southwest Research Institute
Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions: Temperature: 74.0 Degrees Fahrenheit Humidity: 57 % RH
Calibration Date: 23 Aug 01 Calibration Procedure: CL-9, 599

' Condition as Received: SEE ATTACHED DATA

Condition as Released: SEE ATTACHED DATA

Remarks:

Approved by: ‘ Measurements performed by:
Y-S0 e —

Wak Hill, Supervisor Roger Dykstra, Technician
Institute Calibration Laboratory
mAa2larpt Rev date 8 Jaa 01 Page lof 1




T SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory

WORK ORDER

Received by RCRUZ,2/12/02 11:21:21AM

1 U0 00N A0 FO000 1w U000 i 1Y Arrived  2/12/02 Work Order 444047215

Asset No. 007303 Manufacturer ERTCO Model 76MM IMM

Equipment Type THERMOMETER Serial No. F98-273 Accessory No.
Interval 6 M Calibration Procedure CL-9, 5/99 Location B57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop B357 Tel 6090

QUEUE Special Instructions

Notify before adjustments or repairs. () Provide data with certificate (~) Certificate Typ

Charge/Project No. 0075].006 1.20 Requestey / Telephone
This information is correct for the work requested. Q‘é/g‘

WORK NOTES
Date Hours Remarks/Notes
sbifa | _C.®
aes 5 _c0
Date Hours Part Name Part Number Failure Description Cost
WORK SUMMARY
Failure Description
Repair Action

Tnh%LCalﬂm \.S~ RepairHrs__ Parts Cos! Temp F Hum. %
Standards Used

Date Picked Up < [/s2

—r

M:ATRAVELERI0.RPTRev 19 Oct 2001

SI1T LYy



CSanthwaet Research Institute
62°0 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance

Cauvrauon Laboratory

Certifica ¢ of Calibration

' February 2002

.sued to: DARRELLDUNN [ ) 357
“fgnefacte-ar/NY del:  ERTCO 76MM IMM
Description: THERMOMETER
Cavial Nyyr-haps F9R."71
.Asset Number: 007303

RN Nu.. “hoe 4440-.7215
85 weatin. o he . Lve nem was calibia.ca in o . ..c with MIL-STD-45662A and ANSI/NCSL

$40-1-10° 1 Sta--lards used in this cal:bratior  cribed in the referenced calibration procedure with
ssociated :ncerta: ties or tolerances, are traceat 1o the National Institute of Standards and Technology
4D o, POTL. . uucumentudon relu... . w .. ...y is on file and is available for examination upon
winer TV o Tonerizpoticberep e ... full, without the written approval of the
Southwest Research Institute Department of Quality Assurance Calibration Laboratory.

he uncertainty of the calibration was sufficient  ‘ctermine that the item met the manufacturer’s published
eciticatic s unl. » stated otherwise b. .

Ambient Conditions: Temperature: 75.0 Degrees Fahrenheit ~ Humidity: 25 % RH

Calibratior: Date: 22 Feb 02 Calibration P- -cedure: CL-9, 5/99

( ‘ondition as Received: IN TOLERANCE
nditior ‘s Retr-ned: IN TOLERANCE

ema ;. CO. LIANCE TESTEL ' HER: ... "R TO A SPECIFICATION OF +/- 1
DEGREE €, RANGE -20 1v 1>V ueUGREE C.

Approvea vy: p Measurements performed by:
r ’ —e
Weﬁ/_@_g:d& e
alt Hill, Supervisor Roger Dykstra, Technician

Institute Calibration Laboratory

~ nonalla.m* Rev date 8 Jan 01 Page

1 of 1



Southwest Research Institute

Calibration Laboratory
Calibration Data Sheet
Workorder 444047215 Mfr. Erco Technician R Dykstra
Asset #. 007303 Model 76MM 1MM Procedure CL-9, 5/99
Serial §, £98-273 Type Thermometer Cal Date 2/22/02
Ambient Conditions: Deta shest Revision:
Temperature 7 Degree F Aevision 0 272102
Humidity 2 *“ R.H.
Baro. Pressure N/A PSIA
Standards used:
Asset ¢ Due ate Nomenclature
008243 12/0 02 H.P. 34420A Digital Multi-Meter
005174 02/18/03 RTD probe

. state: atc’ mpli- -<eto a specification requested. Yes
(If stater. 2ntis . 2quirea. print yes otherwise feave blank)

Tole:r ce 1.00 Degree C Range -20t0 150 Degree C
/it not ~equired leave blank)
woprer 2 ey C _ DegreuC _ DegreeC Degree C
As Found
Std Readin TI Reeing | Error Test Limits Uncertainty Results

-20.00 .27 | 0.20 1 0.38 Pass

0.09 0. | -0.29 1 0.38 Pass

50.vo Su.v | <0.Uo 1 0.38 Pass

99.94 90 < I 014 1 0.38 Pass

149.91 1496 | 0.3 1 0.38 Pass

Remarks:
The reported uncerta.. iy is b: >d on a standard uncertainty multiplied by a coverage factor of
k=2. which provides a  vet of confidence of approximately 95%.
It compliance testing to a specincation is requested. The resuits can be pass, fail, or if blank
Noi terminable”. If sults . not geterminac.2 it is to end user to determine if
resuits meet thier Neeas.
f comoliance testing t~ a specification is not requested, only data and uncertainty
will be given on data sheet.
The tolerance is given in proceaure and on previous data sheets.

Page 1 of 1




Measurement uncertainty Budget for Degres C thermometers.

The following are assumptions and estimates used in the measurement uncertainty budget.

a.) Able to read the thermometer 10 a resolution of 1/5 smaliest inc. with the aid of a magnifier.

b.) Repeatability is not significant.

©.) Bath stabiiity & gradients for the Various Baths
Model 7030 (-30 to 150 C)
Model 8058 (200 to 850 C)
Model 8038 (30 to 300 C)

0.01
0.01
0.01

Degree C
Degree C
Degree C

d.) The best Uncertainty for Hart 5690 SPRT w/ HP 34420

-200t0420C 0.0033 Degres C
4200 680 C 0.004 Degree C
o.) Used the worst case from d above in budget.
Units Range ACCUracy +- Resolution
Degree C -20 t0 150 1 0.2
Source of uncertainty Value Distribution Divisor Standard
+-Deg C Uncertainty Deg C |
Standard 0.004 Normal 1 0.00
Bath Stabliity 0.01 Rectangular Sqrt 3 0.01
Repeatabliity 0 Normal 1 0.00
Instrument Resolution 0.2 Rectanguler 2Sqrt 3 0.17
Combined Uncertainty RSS 0.17
Expanded Uncertainty K=2 0.3






