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Initial Scientific notebook entry for corrosion resistant material potentiostatic

and potentiodynamic polarization tests.

Title: Potentiostatic tests, cyclic polarization tests, crevice repassivation tests, -

passive current density tests, critical pitting temperature tests critical repassivation -

temperature tests. .
{

Tests Preformed by: Darrell S. Dunn

Objectives: Measure passive current densities, crevice repassivation potentials, - -

critical pitting temperature and critical repassivation temperature for corrosion .

resistant candidate materials.

Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion

software. NEC 586 computer. Keithley FElectrometer model 614 SN 555368 or

instruments Labview data acquisition software or Strawberry Tree data acquisition
software.

Materials: Alloy C-22, Alloy 825, Alloy 625 and Type 316 stainless sieel

Specimen specifications: Cylindrical CPP specimens 1.915" x 0.250" and Crevice-- -
. repassivation specimens with Teflon crevice washers attached to surface. -

Measurement Parameters: Current and Potential as described in TOP-008. c

Temperature of solution = 2°C

Required level of accuracy: Potentials + SmV. Current less than 0.1 microamp.

‘equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops,
Electrochemical Impedance Spectroscopy system including Solartron 1260FRAand
Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National "

Uncertainty and Sources of Error: Current density calculated as current divided * o
by sample area. Actual current density of corroding areas is not determined. ©

density measurements.

“Resolution limit of data acquisition systems may limit accuracy of passive current
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Alloy 625 heat NX9936AG
CPP Scan
625Cpp12dat -

5.5Mdar NaCl, 100C
Ecrev= 154 mV SCE
Ercrev= -260 mV SCE

E (Volts)
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| (Amps/cr?)
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T Objective: MEASURE Ep ﬁf Exp VSzv6  CPP
" Aloy/HeatNo.: (7S NXF936AC
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
T surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
| water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.
-———T—— . ) B T
Torque Screwdriver: Proto #6104 SN: 139072
' Cal: 3/6/03 - Due: 9/6/03 '
L _ . :
Initial Weight: 31, 71877 Model: Sartorius Genius SN: 12809099
* Final Weight: 375 ;ov{ Cal: 5/15/03 Due: 11/15/03 '
— :
. Solution: 5.5 M NegC :
. 642.95 4 NaCl coT 028794 ,
! | + DI WATEL TO 2000 mlL '
Reagents measured with Model: OHAUS SN: 2883 I
' Cal: 7/29/03 Due: 1/29/03 '
T . ’ . T
, Initial pH: X, 2.6 * Model: Fisher Accumet 950 Meter SN: 3340
. . |
Final pH: 7.5(3R Cal: 8/11/03 Due: 8/11/04
T - |
pH Probe: #13-620-296 SN: 2291257P6 '
— T T
' Test Temperature: /Do >c_ Measured with Hg Thermometer SN: H 98 =179 '
T ' . a ; » I
Cal: (//,” /03 Due: 4//29 /bt/
Counter Electrode: Platinum Flag I
I T
| Reference Electrode: [3-(20-S2 FISNcaA . Sce SN: 0oS2!i{
1
- Gas: 99.999 % N l
T Ecorr: — {53 Model: KETTNLY 61+ SN: qé737’ll -
T Ept: —90 Cal: /0/19/07— Due: /¢ /'L%"/b:} ,
. Potentiostat: & ¢ 4@ 263 A , SN: 66/05 :
—r— Last Verification Date: s / ! /zoo-g Verification Due: // ﬁ /Z,O 03 T
' Number of Crevice Corrosion Sites: . _ S /24 (24 max.) '
_——r—— 4 ] . -
' i . ) : N T
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Requisition: 03000844 SOUTHWEST RESEARCH INSTITUTE Page 1 of 1
B Requisitioner: Dunn, Darrell S. . Date Printed: 07/01/2003
Req Organization:  1.20.05.04 z{!g%g::d Suspph::. Texas Toolmakers Requisition Date: 07/01/2003
— ) i e: San Antonio, TX |
Phone: (210) 522-6090 Contact:  Mike Ridgway
— Phone: 494-3651 Fax: 494-6139 ——
— Line # Item / Description UM Need By Date  Requested Qty Est Unit Cost Estimated Costs
o 1 Crevice corrosion test specimens 20-01402-5 EA 7/18/2003 149,50 2,990.00 ]
71-027 machined from Alloy 22 -plate
[ Deliver To: Darrell Dunn/bldg. 57
Account: 704-000 Organization: 1.20 Project: 06002.01.081 Allocation Pct: -100.00
Total Estimated Cost: $2,990.00
Sbecial Instructions: Please call D. Dunn at x6090 when P.0O. number is issued.
Government Project?: YES Property Type: Gt Is Govt. Property being sent to supplier?: YES
Quality Assurance?: YES ASL Required: YES
Sourcing Explanation: The supplier must be on the ASL, WIRE EDM capability.
- SUPPLIER SHALL FURNISH DIMENSIONAL INSPECTION DATA VERIFYING COMPLIANCE WITH THE REQUIREMENTS OF THE FABRICATION DRAWINGS. )
T T T T T T T T T T T T T T T T T T T T T T T T T T

Darrell S. Dunn
SwRI-CNWRA

Phone: (210) 522-6090
Fax: (210) 5622-5184
e-mail: ddunn@swri.org

CNWRA Drawing 20-01402-571-027
Dimensional tolerances +/-0.005"
unless otherwise specified

16 rms surface finish

Crevice Repassivation Specimen

Jo be completed at time of order:
Material; ALL oY 2%

Heat; 2270 8- 3i73
Specimen Orientation:

Other:
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- L e DIMENSIONAL INSPECTION REPORT
— ) i unmu;uuﬂm,ﬂmnumumum — —— S TEXAS TOOLMAKERS, INC.
) | WD '%“m Job No.: Part No.: Rev. No.: |P.O.No.: ;
_— ] . N A 777]7][ AL 14 T T
11411 East, Coker Loop ] "ﬂ'%KlERQW v' C ot 34759 / l 0 -QIH0A-57/-0a7 : Y| 3837898
et e o) doberzs ‘l“"llﬂ- u ml J}l - A8306 ISO 9002 T T T T T T Customer: ' Part Name: _ Log No.:
. (210) 494-3651 * Fax (210) 494-613¢ N lN 4 %@Q : ‘ . .
— texastoolmakers. Lk Uy : SR C(cm?ﬁ @wqﬁs vaor) Specimum 284003 ~C
Wrw.Wexasioo Ta 1ers.com - : ' ' ! ' ' ' ' : ' Inspection Plan: Quantity: Sample Size: [ Accept No.: | RejectNo.: | NR No.:
— S - 0 | —e—
. ! ‘ l I ' l l ' % Spec%i Dim.  1st Article 0? 0 0?0 0? O
Bl CERTIFIC ATE O F C ONFO RMANCE J T T I I ! I 1 T Zone Dim. / Char. Tolerance* Actual Equipment S/N _ Comments
e Y T T 5T T T T T T [ ¢/-3OO 'qu'30.3 777 -(BS
B T T T T T T 1 T 2| #6-HO S-4D 77;' “Gagqe
TO: Southwest Research Institute CUSTOMER P.O. 383789S . 3. 8D T RS0 773,&/()? .
— 6220 Culebra Road T T 1 T T T T Al @.25 . 327328 |- /D 2
| San Antonio, Tx. 78238-5166 TT1JOB #: 2475901 : : : : : : : : : <. 37 376, fff — ) 7
— ' b 75D 1 750 2752 |7~ (02 :
R T 1. 375 375377 |7 -/02
L DESCRIPTION 20 EA.; PIN 20-01402-571-027 Crevice Repassivation Specimen T T T T 5. 750 752-. F5H |\t )2
[ T T T T T T T T T a. :7€D : W1V AT 77'?//52
(D. M. 230K LO3 W"&Z?
I T T T T T T T T T .
[ T T T T T T T T T
e ’ T T T T T T T T T Py
— WE CERTIFY THAT THE ITEM(S) ON THE ABOVE REFERENCED PURCHASE ORDER HAVE T T i )
. BEEN PROCESSED AND/OR MANUFACTURED IN ACCORDANCE WITH: : . 3 D pan E%‘f/
Drawing 7/5/02 o L - v 7 7
— ’ T T T T T T T T T 5‘
- T T T T T T T
RECORDS ARE ON FILE AT THIS FACILITY, WHICH VERIFY OUR PROCESS CONTROLS, AND . b 4
Bl AVAILABLE FOR REVIEW UPON REQUEST. INSPECTION RESlILTSARE AS FOLLOWS: | — T T T 1 T | p— e ”
— Accepted B T T T T T r T T T L# ‘ ?# s g Z
B ' T T T T T 1 ¢
' ¥
1 TEXAS TOOLMAKERS, — - f’/:-?I/A’:l,
[ BY (Casey Ridgway) T T T T T T T T + Recorded if not affected by tolerance block. . Sheet L of d
B TITLE: Q.AManader L LA L M ; 7-22-03 s
] Inspectiop/Perfol by: Date C (as applicable) Date
— DATE: . gp203 S ' T T 1 T T 11 THFormGF-100201 (/- . Rev2
1 T I T ' 1 3 I 1 [ R I 1 [ ' [ 1 1 ' 1 [ (IR T T T T T T T T T
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TEST REFORT

SOUTHWEST RESEARCH INST. 7010 P.O.# 50138

6220 CULEBRA RD

P.O. DRAWER 28510
SAN ANTONTIO TX 78284
DARRELL S. DUNN

DESCR ©8/05/23 ALLOY C-22
ASTM-B~575 FOR UNS N06022
MAT'L
REPORT DATE: 08/14/2003

LAB NO: @807-032 / 92 RECEIVED DATE: 08/07/2003

JOB NO: 8/8 #V20
HT# 2277-3-3266 (0.5 THICK)
CHEMICAL ANALYSIS
si o1 ¥ Mn .38 4/ C v oleea ¥
P @12 4/ S .202/.001 7 Ni BALANCE ~
Cr 22.15 7 Mo 12.80 « v .15 ~
3.82 - W 2.85 o

Co 1.37 Y Fe

TEST METHODS: ASTM E-1019 LATEST REVISION ; ASTM E-1086 LATEST REVISION ;

THE ABOVE TEST RESULTS CONFORMS TO ALLOY C22
AMENDED TEST REPORT
MEETS ReEQuILEMENTS
Font uNSNoeozz

g ASTm -B-§75

Q\Mé U"\,;)

Q" A. INSPECTOR

/ §H¥/od
ALL CHEMICAL TEST RESULTS ARE REPORTED IN WEIGHT PERCENT UNLESS OTHERWISE NOTED.

PAGE 2 OF 2
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T T 1
’ PAGE 1 OF 2
‘l T T
Y T t
T 1 *THIS TEST RESUILT 1% NOT COVERED 1Y ()R CURKENT A2LA ACCREDITATION 5 T
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'OCP vs. Tempevalie of Alloy C-22

! T T T 1 T T T

Objective: To understand the effect of temperature on Ecorr.
Alloy / Heat No. : Alloy C-22 Cylinder / 2277-8-3175 '

: Specimen #1:
Initial Wt: /3, .73 4'7’)3
Final Wt: |3 735549

Model: Sartorius Genius
Cal: 5/15/03

Solution:

Reagents measured with

' 8//5/&,2 cw
Initial pH: $16"T

Final pH: £.862

Test Temperature: 95 ~25°C

Counter Electrode: Platinum Flag

Gas: Compressed Air

§nevcim9ﬁ13
Ecorr: ~ Q. /6]

Ept: +0.198V
Model: Keithley S

Cal: /0/2)/02

SpeC‘M\'\S wwevse
Specimen #2:

Initial Wt: 13.77/%429

Final Wt: /3. 719457 9

SN: 12809099
Due: 11/15/03

UM of com + DI wetev £ 2000wl
461,629 of Nack Lot #02877¢
6.5 wlh of NHCI: CAM HCO5

Model: OHAUS
Cal: 7/29/03

8,64'0 "1&\‘)\15‘!'6& +o q-‘?q?

Model: Fisher Accumet 950 Meter
Cal: 8/11/03
pH Probe: #13-620-296

uv&hv\cqc

Specimen Preparation: Specimen surfaces polished to 600 Grit finish usmg SiC faper Specimens
cleaned in acetone and rinsed in DI water.

for o wmwfes‘

Specimen #3:
Initial Wt: 3 ,;9 703 9

Final Wt: ). l??S'?j

, K809 q of NaxHCO2 ot H 0;5'9,7)) '

SN: 2883

Due: +29/63 gl
1/29 /an 3/,?04

SN: 3340

Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: €76 - 352

Cal: {/3/03

Reference Electrode: A ccumet /3~£20-82

Specimen #2:
Ecorr: - 9,190V

SN: 4517374
Due: /0/29/03

Due: )2/3/03
SN: &20 524 ¢

Specimen #3;
Ecorr: - 0.i56V

1 [} T i T T T

1 H I T T T 1

0.1
0.05 - A
' @
n A
0 §
S 005
o 0.05 g
O
(o]
:,: 0.1 1 ; f
-0.15 - &
@ Specimen 1; pH=8
0.2 | |mSpecimen 2; pH=8 i
' A Specimen 3; pH=8
'025 T T T T T T < T
20 30 40 50 60 70 80 90 100
Temperature (C)

EEEREEEEEEEEEEEEEEEEEEREREERREEREED

To Page No.

Witnessed & Understood by me,

] >I ! H [§ T T T 1 T ] T I

Nafe:  Feorr an eas u_re(\ wdk kedhle,r {IL,L aqree wn‘l't ‘/)le Vﬂj(/lé( : oélzt\;o:'e(/ I
‘)s/ dod'a acgwde on 5 y:f’ewt

1 I ! 1 T 1 T I [ t ¥ ¥ ] ¥ I T ) I I

T T Y T T Y T T T T T T T T T T T T T T T
s.pe|d VV:-&M. IE)(“:M-‘“:{’:(,:‘ “ "1“1l Sunpﬂ& S}a ﬂ.l?ttj T 'Vz ﬁ.['( §PCCfW\«&‘4: T T T T T T T T T
. ] ¥ T T ¥ 1 1 | T T ) I T 1 1 T T 1 T T 1 T
Note < Spedmems '9?0[55['16(‘ fOf J:a(ﬁ"w 7‘3‘17:47 To Page No.

Date Invented by Date

i

- ¢
N

N

Witnessed & Understood by me, -

v
TR N

Date Invented by

Recorded by % %ZM

Date

Yoo



18

Project No.
BookNo.___

From Page No.

Project No.

OCP vs. Temp of Alloy C-22

Objective: To understand the effect of tempefature on Ecorr.
Alloy / Heat No. : Alloy C-22 Cylinder / 2277-8-3175

Specimen Preparation: Specimen surfaces polished to 600 Grit finish using SiC paper. Specimens
cleaned in acetone and rinsed in Dl water. Specivnenis Twwmevsed 11 pifiic acid +ov /€ winwles.

Specimen #4: Sgeclmen #5:
Initial Wt: )3, 709229 Initial Wt: /2.3 5139 9
Final Wt: 1. To11%9 Final Wt: lg,33$)0j

Model: Sartorius Genius SN: 12809099
Cal: 5/15/03 Due: 11/15/03

Solution:

Sgecimen #6:
~ Initial Wt: /3. 388 ¢ 89

Final Wt: lQ.S&’sz

4 M o C/e_—{- DT Walev o 2005wy
. 629 of  MaCd Lot # 02879Y¢
Bl of NeyCos A M co3 , 10,6663 oF NaCls  LatHoa2007)

SN: 2883

Reagents measured with Model: OHAUS
Cal: 7/29/03 Due: #20/63 &5/
/ /2°I /ab/

Initial pH: §.737] nA;)wﬁ’eA t 9995

Model: Fisher Accumet 950 Meter SN: 3340
Cal: 8/11/03 Due: 8/11/04
pH Probe: #13-620-296 SN: 2291257P6

Final pH: 9./80

Measured with Hg Thermometer SN: H38 - /76

Test Temperature: 95°c ~ 25 °C
: Cal: 41_/29/03 Due: 4/‘10//044

Counter Electrode: Platinum Flag

Reference Electrode: Accumet /3-¢20-52
Gas: Compressed Air

Specimen #4:
Ecorr: ~ 0.351V

Ept: +o Hav
Model: Keifhley 614 SN: 4513714

Cal: 70/28/02 Due: jo/2§/03

SN: 9o o421/ 9

Specimen #6:
Ecorr: - 9,305

Specimen #5:
Ecorr: +0.143V

T T T 1 I 1 i T T l 1 T 1 T T ¥ 1 I T I T I I t Al I

o7“e Ecnr w«J Ept weaauréJ \,J"fld ked’“ei (”-I'

bv

ﬁ?wie l\m'{’l} ‘ﬂ'ze \l/"‘lu'ef IoLZ‘IZJng :

T T T T T T T T I T T T T T ¥ 1

c]t\"'a lﬁCYa'f*""om )’157"6""‘

ﬁ;ecimew E)(A«ﬁﬂm‘?;dn,: Liah‘}' S{’a’m? 4 on 5yeém€(ﬂ$ 4 a«.l K .
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B 0.05
8 &
— o{ H ®
— m
— -0.05 A
S
- o -0.1 - m
O
[ o]
| <§’ -0.15 % 7
| -0.2 -+ ?
\ O Specimen 4; pH=10 .
. 0.25 - DSpecimen 5; pH=10 %
[ ) A Specimen 6; pH=10
[ '0.3 T T T T 1 T \ T
— 20 30 40 50 60 70 80 a0 100
B Temperature (C)
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U\\aéevstmé Hhe E‘H\CC‘I’ O'P cuvreul as a -ruuc'hw-t 9'9 f‘?me undev Cﬂwfﬁnf ‘\?()'«'eé ?O‘Eu'ﬁz\‘ - ’ A 7 - B
Objective: ?/zo/o} oW m -
B Alloy / Heat No. : 825 / HH4371F€ 6 s [ — 1078
B Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen [ — - LT825P10
[~ i surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI 1 — B ?";Knsﬁf’gl";'ggg FG
- water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. i B ~0.200 Va\l/s SCE . W
Hardware Torgue to 50 in-oz. — = ,
B Torque Screwdriver: Proto #6104 SN: 139072 i -
Cal: 3/6/03 ; Due: 9/6/03 M — H
5 Initial Weight: 33. 62428 9 Model: Sartorius Genius SN: 12809099 ] _— a _ 1
Final Weight: 335%993 Cal: 5/15/03 ' Due: 11/15/03 ] . E 1
B Solution: s sM of 4+ DI weley 5 2000wmb ' ; - _— g 1
3 §42.949 of Nacd Lot # 028794 I — f, ‘
N Reagents measured with Model: OHAUS SN: 2883 gl I B I
| Cal: 7/29/03 Due: 4729493 Yokt 1 — ' | 1
— ' 1[29 /ao/ 1 .
| Initial pH: £.902 Model: Fisher Accumet 950 Meter SN: 3340 i 10 ‘ ‘ |
B Final pH: Te4-83 Cal: 8/11/03 Due: 8/11/04 B i
: pH Probe: #13-620-296 SN: 2291257P6 ] — | : - I i
B 1 — 0 5000 10000 15000 20000 |
Test Temperature: ;9% Measured with Hg Thermometer SN: 778 -17% — ' : Time (Sec) ' i
B ' Cal: 4—/2?/03 Due: 4—/2'7/0‘1‘ il — v i
Counter Electrode: Platinum Flag I — H
B Reference Electrode: /3'(10 '52 ﬁS"le\f SCE SN: ¢ 052”‘ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
- a . 1 1 1 1 1 I 1 [ 1 I I i 1 I T 1] ] 1 1 I I 1 I T L [} 1 i I
— Gas: 99.999% Nitrogen ] ; E
. ¥ T 4 T 1} T 1 T I ¥ ] I [ I 1 1 ¥ T I 1 T 1 I I 1 I I T I
— Ecorr: - 9.295V , Model: Keithley €/ SN: 46737 % I — T T T T
- Ept: 4, 247V Cal: yo/28/02 Due: Jg/>8/03 ] : .
1 1 I ) 1 1 1 L J i I T 1 1 1 1 ) I [ 1 ! J ) 1 I I I I I
- Potentiostat: £G o 6§ 43A SN: i : .
- Last Verification Date: 1/200 Verification Due: //// / ) g B o ' L L
| S/ / 3 . 4:""7&"7[%0‘9% 2 03 .y[?é(/ I I 1 1 1 1 L T 1 T L] T T T T T 1 1 o T ¥ [} 1 i I T 1 1 1 T
- Number of Crevice Corrosion Sites: light suface s{a-,mnﬂ J 124 (24 max.) I —— T — T T— —— — T —— ———— —— T ——T— T
B Mo-’—e? Aryh e& Po_féw-k‘\l +a _Qﬂo m\l . | 1 L] T ¥ 1 i T T I ¥ T 1 1 1 ] T 1 t i T T L] ¥ H ] I T I ]
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From Page No. ' K From Page No.
L Potentiostatic Test . B ] I T T T B T T T T T T 1 T 1 T t T ¥ ¥ i T T I T T T T 1
Objective: Understand the effect of current as a funtion of time under contant applied potential. - T R e
Alloy / Heat No. : 825/ HH4371FG T
5 , ; , - 3
i Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen 10 =
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI~ || I~
- water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. B ~ /
| Hardware Torgue to 50 in-oz. : ] -
4|
s Torque Screwdriver: Proto #6104 SN: 139072 . 10 = LT825P11
Cal: 3/6/03 Due: 9/6/03 _ - Alloy 825 HH4371FG
B ’ : — - 5.5 M NaCl 100 C
| Initial Weight: 3%,290/7 Model: Sartorius Genius SN: 12809099 N ~ -0.250 V vs SCE
i Final Weight: 38, 0748 3 Cal: 5/15/03 Due: 11/15/03 N « 10 S ;
- Solution:  %.5M of €4+ DI weler 1, 2090wl ] & -
\ (]
. UJ | &S
- 42 g of Nall Lot# 023794 u £
_ » | g 10° b )
i Reagents measured with Model: OHAUS SN: 2883 N
B . Cal: 7/29/03 Due: 4/20/03 89—
i if2afoy 3/"/’” N ‘ 107
Initial pH: ¥, 63! Model: Fisher Accumet 950 Meter.  SN: 3340
Final pH:___'L&S—? 7.633 Cal: 8/11/03 Due: 8/11/04 o
B s/;z/o5 cw pH Probe: #13-620-296 SN: 2291257P6 ’ |
. : ~ — 108
B Test Temperature: 100 C Measured with Hg Thermometer SN: H98-179 | -
[~ : Cal: 4/29/03 " Due: 4/29/04 . B
B Counter Electrode: Platinum Flag ] 10° I - | I
B ' . — 0 , 50000 100000 150000 200000
Reference Electrode: 13-620-52 Fisher SCE SN: 0052116 a : , ‘
B ' ‘ ' ] : Time (Sec)
- Gas: 99.999% Nitrogen , . ; :
» Ecorr: ~0.305\ Model: Keithley 614 . SN: 467374 -
B Ept: 0,18\ Cal: 10/28/02 Due: 10/28/03 -
App"ed Potential: _250mv T T T T 1 T 1 H 1 ] 1 I 1 T I ) 1 [{ 1 1 1 1 I I ) J ' 1
[~ ) — T 1 1 1 1 T ] 1 1 ] 1 ) ¥ T 1 ' 1 J ) 1 1 1 t ] ) T 1 )
B Potentiostat: EG&G 263A SN: 66105
. N | ] I 1 1 ] 1] 1 T I 1 1 i i ! I 1 1 1 i 1 I 1 1 ! 1 I I 1 i
Last Verification Date: 5/1/03 Verification Due: 11/1/03
_ Number of Crevice Corrosion Sites: |-,0L,{ surface St ""”\‘) A 124 (24 max.) — S —=———— — T T T T T
B | 1 T 4 T T T i T I I [} T T I T T | i T | I ¥ I i T I 1 I
DmTML LT&IEP” T T L) T 1 ] 1 1 1
| | | T T T T T T T T T T T T To Page No' L) T T T T T T T T T T T T T T T T T T T T T 1 T To Page No_
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From Page No.
— _ Potentiostatic Test
- Objective: Understand the effect of current as a funtion of time under contant applied potential.
— Alloy / Heat No. : 825/ HH4371FG
— Specimen Preparation:' Specimen machined to dimensions specified in CNWRA Drawing. Specimen
. surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D!
water. PTFE crevice forming washers attached o specimen using insulated C-276 hardware.
" Hardware Torgue to 50 in-oz. ‘
- Torque Sc’re\)vdriver; ~ Proto #6104 SN: 139072
— - Cal:-3/6/03 Due: 9/6/03
e Initial Weight: 39. 13558 § Model: Sartorius Genius SN: 12809099
— Final Weight: 39, /351}3 Cal: 5/15/03 Due: 11/15/03
| Solution: 55 M of G4+ DI Walew b 2000mL
- G42.959 of Nalh Lot # 028794
—— Reagents measured with Model: OHAUS SN: 2883 o
Cal: 7/29/03 Due: #20/03-  3fg/M
- 1/24 fout
— Initial pH: §,935 Model: Fisher Accumet 950 Meter SN: 3340
_— Final pH: 'l.0 3’7 Cal: 8/11/03 Due: 8/11/04
| pH Probe: #13-620-296 SN: 2291257P6
- Test Temperature: 100 C Measured with Hg Thermometer SN: H98-179
Cal: 4/29/03 Due: 4/29/04
— Counter Electrode: Platinum Flag
— Reference Electrode: 13-620-52 Fisher SCE SN: 0052116
[ Gas: 99.999% Nitrogen |
T Ecorr: =0.289 N Model: Keithley 614 SN: 467374
— Ept: +0.243 \ ' Cal: 10/28/02 Due: 10/28/03
— Applied Potential: -~ 300mV '
— Potentiostat: EG&G 263A SN: 66105
— L.ast Verification Date: 5/1/03 Verification Due: 11/1/03
Number of Crevice Corrosion Sites: 0 /24 (24 max.)
—  Speciwen ,'f'_f*'?‘j,"f‘l, wed chaed Jor Jucther 7%"7%“7- Dby : LPEASPIX
i
T T 1§ IA " | 1 T L) 1 1 T T To Page No.
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OCP vs. Temp of Alloy C-22

Objective: To understand the effect bf temperature on Ecorr.
Alloy / Heat No. : Alloy C-22 Cylinder / 2277-8-3175

cleaned in acetone and rinsed in DI water.

Specimen #1:
Initial Wt: /2.£8185 9
Final Wt: 1. (8 1‘«‘(5

Model: Sartorius Genius
"~ Cal: 5/15/03

Specimen #2;
Initial Wt: /2.3)793 5

Final Wt: 13 .31 B4z q

SN: 12809099
Due: 11/15/03

Solution: M oF CA 4+ DI watey 45 3000wl

461.86g o8 Nack Lot # 028794

oo y—tett

. 8/2skn cw

Reagents measured with

adjust fhe pH.
Model: OHAUS
Cal: 7/29/03

Initial pH: 8.578 adjusted % 3, 014

Final pH: 3,473
* Cal: 8/11/03
 pH Probe: #13-620-296

Test Temperature: 95°c ~2a5°cC
, Cal: §/3/03%

Counter Electrode: Platinum Flag

Reference Electrode: Accuwmet /3-620-52

Gas: Compressed Air

Specimen #1:
Ecorr: - 0.305V

Ept: -+0, 418V

Specimen #2:
Ecorr: -0.195VY

Specimen Preparation: Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen

Specimen #3:
Initial Wt: R.74/8) 3

Final Wt: 1.1 H‘HJ

Model: Keithley 614
Cal: 10/28/02

[T T T T T T T T T T T T T T T T T T ITTIITTT]

SN: 467374
Due: 10/28/03

Jooouls ot 20% HCA + 1300l of 1M NagH added o

SN: 2883 "
Due: #29/03
24t 3o

Model: Fisher Accumet 950 Meter SN: 3340

Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: ¢ 76 -§52

Due: Il/S/oS

SN: 820 &2

Specimen #3:
Ecorr: —0, 134V

" Nk T Eory and Epp measured with )é@dla’ey t{i‘l- _l aﬁ:'ee with v;lue'S V,Vleqslwveld };7’

14 T T T T T

T JdHa 'acs'ui siton S)Il.d'e\l/"' . l

] T T

Ll f T 1 1 T Ll Ll 1 1

I A Y

ya/oz

1 ) 1 T 1 ]
T 1 ) T T T 1 T T Dqu : Elcoy y FM'PS
T r T T T T T T = L T T T
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02
- 0.15 - ‘
A
_ 01| o I
B 0054 N
B b 0.
o
i 3] @
(o]
5 > -0.05 - ;
< \
i 0.1 I
5 -0.15 { |@ Specimen 1; pH=3 ]
‘ . W Specimen 2; pH=3 ;
3 -0.2 | |A Specimen 3; pH=3
"025 T 13 T T T T T
i 20 30 40 50 60 70 80 90 100
’- .
i Temperature (C)
T T T T T T T T 1 T T T 1 1 T 1 1 1 T 1 1 I T 1 T 1
] I‘ - I ] 1 LIS [ ] 1 1 ¥ 1 1 s 1 T ) 1 T [ T ] i T L T T 1
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Sgecimen #4:
Initial Wt: /2. £ 946 ¢ 3

Final Wt: |J. é?é']oﬁ

Model: Sartorius Genius
Cal: 5/15/03

Solution:

UM ot CL-

Reagents measured with

Final pH: 1}.%68

Test Temperature: 95 ~ 38°C

Counter Electrode: Platinum Flag

Gas: Compressed Air

Specimen #4:
Ecorr: — 0,326 v
- Ept: +9.020v
Model: Keithley 614
Cal: 10/28/02

OCP vs. Temp of Alloy C-22

Objective: To understand the effect of temperature on Ecorr.
Alloy / Heat No. : Alloy C-22 Cylinder / 2277-8-3175

Specimen #5:
Initial Wt: /3. /7 &1243

Final Wt: 1. 18450 j

SN: 12809099
Due: 11/15/03

+ DI Water % 2004 mlL
HT.$65 oF NaCh Lot #028794

52. 7wl ol IM NAOH added 7”5 aé)‘us'f' the PH.

Model: OHAUS

Specimen Preparation: Specimen surfaces polished to 600 Grit flmsh using SiC paper. Specimen
cleaned in acetone and rinsed in DI water.

Specimen #6:

Initial Wt: /a. 37 44 0\7
Final Wt: i;}.37l77j

SN: 2883 e
Cal: 7/29/03 Due: #/20/03 el
129 /o

Initial pH: £. {0y adjusled Fo 13,003

Model: Fisher Accumet 950 Meter SN: 3340

Reference Electrode: Accuwwt /3-620-Z2

Cal: 8/11/03
pH Probe: #13-620-296

Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: #98- /79

Cal: 4/29/03

Specimen #5:

Ecorr: — Q. 200V

SN: 467374
Due: 10/28/03

Due: 4/29/04

SN: 00 0%219

Specimen #6:

Ecorr: - 0. 115 \/

'NoTe = "Ecopr and Ept Weasured \m%«. Redlale Zl‘i qc]yee WHr Values vvteasuvrecl 57)

Qlat\ ﬂCgMIS‘-rOVI Syd'evm

-

:Da‘f:'q: écov::’é"wl? 5'

| 0 I A O O A A O O A O N

T T T T T

-
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0.05
- A '
g -0.05 - ’ 5
- o] H
© = A
3 -0.15 - ® m A
L a>-: @
- o |
o -0.25 o 4
- =2
_ < ¢ .
-0.35 - m
; : O Specimen 4; pH=12
-0.45 1|0 Specimen 5; pH=12 o
i \ A Specimen 6; pH=12
I -0.55 . r . y . r .
20 30 40 50 60 70 80 90 100
! ‘Temperature (C)
B
T T T - T T T T T H T T T Ll 1 I 1 1 ] [] 1 T 1 1 T T ¥ 1 1
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From Page No.

| Potentiostatic Test

— Alloy | HeatNo.: 3/{ L, S8S / P&on46

water. PTFE crevice forming washers attached to specimen using insulated C
Hardware Torgue to 50 in-oz.

Torque Screwdriver: Proto #6104
— Cal: 3/6/03

Initial Weight: 30. 985 9 Model: Sartorius Genius

— Final Weight: 29. €983 ] g Cal: 5/15/03
Solution: 5.5M NaCl + DI Water to 2000mL
u 64281 g NaCR Lot # 0287194
— .. Reagents measured with Model: OHAUS
| Cal: 7/29/03
— Initial pH: §. 846 Model: Fisher Accumet 950 Meter
— Final pH: /0. 4_@8 Cal: 8/11/03
| pH Probe: #13-620-296
— Test Temperature: 100C Measured with Hg Thermometer SN:
B Cal: /3 /03
- Counter Electrode: Platinum Flag
— Reference Electrode: Fisher SCE  # /3-¢20-§]
B Gas: 99.999% Nitrogen

Ecorr: — 0,362\

Ept: +0,/3/ V

Eapplied: -200 m\ 5. SCE
Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

= 2oy

Number of Crevice Corrosion Sites: ~ 2¥/24 (24 max.)

P: ) and Lﬂ:qlize& Covprsion

Model: Keithley 614
Cal: 6/09/03

SN: 00240053

— Objective: [nvestigate the time required to initiate localized corrosion under constant applied potential.

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
- surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

-276 hardware.
SN: 138072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883

Due:
)29 /et

SN: 3340

Due: 8/11/04
SN: 2291257P6

Cc76-3%/¢6
Due: ;3 /3/e3

SN: £029/{(

SN: 0704934
Due: 6/09/04

Verification Due: 2703 )

az/l o/ﬂ'f'
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Potentiostatic Test

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Alloy | Heat No.: Alby 25 / NX953¢A6

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen

- surfaces polished to 600 Grit finish using SiC paper. - Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
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From Page No.

&0

L0l

0L

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 3/, 3'1'1)4-:)
Final Weight: 21, %41/ 4

Solution:

— Reagents measured with

B Initial pH: 8.9359
— Final pH: 10,394

— Test Temperature: 100C

. Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE

Gas: 99.999% Nitrogen
Ecorr: - 0.233 \/

Ept: - p, 223V
Eapplied: 50 mV v< SCE

Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

Number of Crevice Corrosion Sites:

~ Proto #6104

Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

5.5M NaCl + DI Water to 2000mL
642.9 44 of Na(y

La{' #* 029 '17‘/-

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer SN:

Cal: 1/15/03

# )3-820-52

Model: Keithley 614
Cal: 6/09/03

SN: 00240053
Verification Due: 24463

7 2/, b4

2% /24 (24 max.)

Eilvewe Tinus passive diss ol MLL"M )

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883 5,7
Due: /9y

1/27304( /
SN: 3340

Due: 8/11/04
SN: 2291257P6

/3 8002
Due: 1/15/04

SN: 82/05/¢

SN: 0704934
Due: 6/09/04
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B Alloy / Heat No. : Alloy 625 / KX

Hardware Torgue to 50 in-0z.

Torque Screwdriver:

Initial Weight: 3/. /7248
Final Weight: R0, ‘?ZSISj

Solution:

{42,‘153} of

— Reagents measured with

— Initial pH: §. 945
B Final pH: (},296

- Test Temperature: 100C

— Counter Electrode: Platinum Flag

— ' Reference Electrode: Fisher SCE

Gas: 99.999% Nitrogen

Ecorr: - 0.328 \Y,

Ept: — p,0 5 32 V

Eapplied: O mV vs. SCE
Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

Number of Crevice Corrosion Sites:

Potentiostatic Test

9936AE

Proto #6104
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

5.5M NaCl + DI Water to 2000mL

NaCR Lot # 02819¢

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

B Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Specibmen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
- “surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

SN: 139072
Due: 9/6/03
SN: 12809099
Due: 11/15/03

SN: 2883 ¢

Due: 1-/-276% a/l? o
1/24/04

SN: 3340

Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: £49§-21 3

Cal: 3 /27 /03
#/3-(20- 52

Model: Keithley 614
Cal: 6/09/03

SN: 00240053
Verification Due: 24/63
2/ o4
QY¥/24 (24 max.) //

Seveve ‘/’vmqufg',ue di:so/u‘llflw .

Due: 7/27/2003
SN: g 0g¢lio

SN: 0704934
Due: 6/09/04
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Torque Screwdriver:

Solution:

— Initial pH: §.855
— Final pH: £, 0]3

- Test Temperature: 100C
Gas: 99.999% Nitrogen

Ecorr: — 0.3l3V
Ept: +p,08%9V

Initial Weight: 39.172529
B Final Weight: a7.023%173

— Reagents measured with

— Counter Electrode: Platinum Flag

Eapplied: l/-ob‘,.,,v vs. SCE
Potentiostat: Solartron 1480
[ Last Verification Date: 8/1/03

Potentiostatic Test

Proto #6104

Cal: 3/6/03

Model: Sartorius Genius

Cal: 5/15/03

5.5M NaCl + DI Water to 2000mL
§42.95 3 of NaCl Lot #02819¢

Model: OHAUS

Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03

pH Probe: #13-620-296

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883

Due: 429703
t)esfoy

SN: 3340

Due: 8/11/04

SN: 2291257P6

Measured with Hg Thermometer SN: £ 78 -/2/

Cal: K/ 3/93

— e Reference Electrode: Fisher SCE  #/3-£20-572

Model: Keithley 614

Cal: 6/09/03

SN: 00240053

Verification Due:-<2/17103

Number of Crevice Corrosion Sites: 2% /24 (24 max.)
Severe ﬁanjfass:vc disselulron

.}// oyl

Due: 12/3/03

SN: 925007

SN: 0704934
Due: 6/09/04

5/09

3o

— Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

— Alioy / Heat No. : Alley ¢-22 /2297-8-2/15

B Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
- surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz. '
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11— Potentiostatic Test

— Objective: Investigate the time required to initiate localized corrosion under constant applied potential.
— Alloy / Heat No.: ‘Ally C-22 /2297-8-3)95

R Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
— surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 40. 0%4(08 g
Final Weight: 37. 7651759

Solution:

— Reagents measured with

— Initial pH: §.8175
— Final pH: &5, 153

Proto #6104
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

5.5M NaCl + DI Water to 2000mL ‘
{42.‘723 of NaCl® Lot#02819¢

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883 gl
Due: 420/03- z/n/oq
1/24fon

SN: 3340

Due: 8/11/04
SN: 2291257P6

— Test Temperature: 100C Measured with Hg Thermometer SN: ¢26- 78 3
| Cal: ¢4/29/03 Due: 10/29 /a3
— Counter Electrode: Platinum Flag

— Reference Electrode: Fisher SCE ~ #/3-620-52% SN: pogdl2®

Gas: 99.999% Nitrogen

Ecorr: ~0,23% vV

Ept: —p,0»9V

Eapplied: 200 m\ vs. ScE
Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

‘Model: Keithley 614
Cal: 6/09/03

SN: 0704934
Due: 6/09/04

SN: 00240053
 Verification Due: 2/4/63- gy

— oftfor 3o
. : Number of Crevice Corrosion Sites:  2%¢/24 (24 max.) '
- ) Trauspassive Sssalution .
1 1 T T ¥ I 1 I 1 1 1 T D“‘fq : CZZ L ,é ‘
_ ToPageNo._
Witnessed & Understood by me, Date Invented by Date
§/28/03

Recorded by Z //lj«

TITLE Book No. — 41
1 1 f ! U ¥ J I 1 1 | J I | 1 I T T T T T T T
From Page No. ’
t I ] - 1 I T T T T 1 T ¥ T T T T T T T T T T T T T T T T T
1 1 1 1 1 I’ L} : 1 Ll 1 1 T 1 T T I I T : ¥ ¥ T 3 T 1 I 1 Ll
I 1 I |Dafa T lol’sf duq +Io Ica f”’l) f&%ely I,p r?é/le ml - ) 1 T 1 1 1] I
I 1 T T T T T T T T T T T T T T T T T T T T T T T T T T
) 1 i 1 T 1 T T 1 1 T H { i T { I ) 1 1 I 1 ) T ) T ) 1
i T ¥ | 1 LI L] T T T 1 1 T 1 T T T 1 1 T 1 1 J T 1 t ¥ ]
1 ! ¥ I I 1 1 1 i 1 1 1 1 ) J ¥ 1 T 1 F ) 1 T I 1 ! 1 1
1 1 1 \\l 1 T 1 1 ] 1 T 1 T 1 1 T 1 1 1 1 i 1 T H 1) T ]
[} T T t \\ T 1 T 1 T T 1 T T T 1] 1 1 i 1 i 1 1 T ) i
1 L] I 1 1 1 l l\ T 1 I T I I 1 J I I ! J I I I ) 1 ! 1
T F 1 | I B S T :\I\ T T T T [ 1 T I T p— T T
T T 1 I T 1 I T T J I l\ L T I i I 1 I J T I 1 [] I 1 I
I J 1 1 1 T I ] I 1 I T ‘I\I\I T I 1 1 I | . 1 I I i ] 1 1
1 I 1 T i t J T ¥ 1 1 1 1 ! I \I 1 T 1 1 1 i I 1 ! 1 t I
I I I I 1 t ) 1 I T i 1 ' T I 1 I\ I T I T I 1 T I 1 | I
] LIE H 1 1 1 1 ¥ i 1 1 T T L) 1 I 1 V\l H I T I T ] L) J 1
t I I LI 1 1 T I 1 I 1 T J I T 1 I 1 I\ 1 T 1 T ¥ T T 1
T T H T T T T T 1 1 1 T ¥ I I i T [} I 1 \I ' T T 1 i 1 I T
I ¥ 1 1 1 1 1 I T T ) T T ) [ T 1 1 1 [ T \ 1 - L] ) 1 T 4 1
I I I 1 1 1 | 1 I I ] I 1 I I 1 1 1 1 1 1 1 H ! I 1 I 1 J
I 1 1 1 1 1 1 1 1 ¥ ) 1 I 1 1 I I 1 1 1 ! ] 1 I\\ i 1 | I
L) T 1 1 1 L] ] § 1 1 1 1 1 1 1 | T 1 1 1 T ¥ 1 1 1 \l\ I ¥ 1
] 1 1 'I 1 1 1 1 1 | ] 1 I 1 ) 1 t 1 ) 1 ) T 1 I 1 1 \| H 1
J ] 1 1 1 1 T ] ) ' ¥ I ] I 1 1 ¥ ) i [ I 1 t 1 LN U I i
1 1 ' 1 [] ) 1 1 I L 1 ] ) T t 1 » é—;w ¥
Aoloes

) L] ¥ 1 ] 1 1 T 1 1 1 1 T 1 L) T 1 I 1 ! T I 1 I t T /1 [ i
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

i L] 1 ] T 1 1 ] T T ] T T L] T ] 1 T T T T ] T 1 To Page No.

Witnessed & Underétood by me, Date Invented by Date

7//4/43_



Project No.
BookNo._________

From Page No.

TITLE

Project No.

BookNo.______

43

Potentiostatic Test

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Alloy / Heat No. : 3/%L / P8o146

Speéimen Preparation: Specimen machined to dimensions specified in CNWRA DraWing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 30, 992639
Final Weight: 35, 1361 33

Solution:

Proto 4#61 04
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

5.5M NaCl + DI Water to 2000mL

(42.889 of NaCR Lot # 030/9%

Reagents measured with

Initial pH: 8.399
Final pH: £.743

Test Temperature: 100C

Counter Electrode: Platinum Fiag

Reference Eléctrode: Fisher SCE

Gas: 99.999% Nitrogen
Ecorr: -9,360V »

Ept: +0. 147V
Eapplied (vs SCE): - 335 vV

Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

Number of Crevice Corrosion Sites:

/ Loc‘a\izeg\ CovVYOSIOW .

SN: 139072

Due: 9/6/03

SN: 12809099
Due: 11/15/03

From Page No.

(08g) awiy

00000€

000001 0

000002

00000t

000005

| (Amps/cm?)

—_
o o
o A

-0l

.0}

NURRRALY

[
=
=
=

»

[ ——

308 sA AW gZe-
O 001 10BN NS'S

I

I

9v.08d SS 191¢

¢19LELT

Witnessed & Undérstood by me,

Date

Model: OHAUS SN: 2883 £k
Cal: 7/29/03 Due: 4/29/63 Zofies
_ If24ou
Model: Fisher Accumet 950 Meter SN: 3340
Cal: 8/11/03 Due: 8/11/04
pH Probe: #13-620-296 SN: 2291257P6
Measured with Hg Thermometer SN: C7€ - & /6
Cal: £/3/93 Due: J2/2/03
#)3-820-6 SN: £027/¢£
Model: Keithley 614 SN: 0704934
Cal: 6/09/03 Due: 6/09/04
SN: 00240053
Verification Due: 2M17/03~ gko
2/iJe4 3//"/""’
2424 (24 max.)
Heavy golden surface Sl"aivu:v.j )
bt : LT3/6L3
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Potentiostatic Test
Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Alloy / Heat No. : Al 525 / HH431/Fé
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen

* surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

- Torque Screwdriver: Proto #6104 SN: 139072
_ Cal: 3/6/03 Due: 9/6/03

u Initial Weight: 31.5 8 %gj Model: Sartorius Genius SN: 12809099

Final Weight: 3%. 5‘/4“‘3 Cal: 5/15/03 Due: 11/15/03
— Solution: 5.5M NaCl + DI Water to 2000mL
— (42.8%q of NaCl Lot # 030198
B Reagents measured with Model: OHAUS SN: 2883 Py
— Cal: 7/29/03 Due: 3Juufo/
_— 1j29/64

Initial pH: §. 475 Model: Fisher Accumet 950 Meter SN: 3340

Cal: 8/11/03
pH Probe: #13-620-296

Due: 8/11/04

Final pH: £.817
: SN: 2291257P6

Measured with Hg Thermometer SN: C96 - £%7
cal: 6/1s/o3 Due: 1//5/0%

Test Temperature: 100C

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE  # /3-§2¢ - %2 SN: £2/9¢ s/é
Gas: 99.999% Nitrogen
Ecorr: - 0,299V Model: Keithley 614 SN: 0704934

Ept: = 0,700V Cal: 6/09/03 Due: 6/09/04

Eapplied (vs SCE): - 315 mV

TITLE
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10*

Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

SN: 00240053
Verification Due: 2/t/03—

"// / (T4 g;:ooov[

Number of Crevice Corrosion Sites: '] /24 (24 max.)
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Alloy 825 HH437 1FG

5.5 Mdar NaCl
-275 mVSCE
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B Potentiostatic Test

Alloy / Heat No.: C-22 /397 - 8-3115

Hardware Torgue to 50 in-oz.

Proto #6104
Cal: 3/6/03

Torque Screwdriver:

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 40,41 ABS
Final Weight: 44,3/7 884

— Solution: 5.5M NaCl + DI Water to 2000mL

B &2.819 of Nack Lot # 030198

Reagents measured with Model: OHAUS
— Cal: 7/29/03

Initial pH: g.430 Model: Fisher Accumet 950 Meter

Final pH: 1. 422 Cal: 8/11/03
[ ' pH Probe: #13-620-296

B Test Temperature: 100C Measured with Hg Thermometer SN:
— Cal: 4/2a9/03
B Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE  # (3-62¢-52
— Gas: 99.999% Nitrogen
L Ecorr: = 0.1"3V Model: Keithley 614
| Ept: ~0.088V Cal: 6/09/03

Eapplied (vs SCE): 200 wmiV

Potentiostat: Solartron 1480 SN: 00240053
= Last Verification Date: 8/1/03 Verification Due: 5.*1—1—76—
1/04

— ' Number of Crevice Corrosion Sites: 3] /24 (24 max.)

- Light surbace stuing

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
B surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
—~ water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883

Due: #28708
) l/z?/o‘(

SN: 3340

Due: 8/11/04
SN: 2291257P6

C96-183
Due: o/29/03

SN: 00 66028

SN: 0704934
Due: 6/09/04
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Potentiostatic Test

Alloy / Heat No. : Alloy 623

Hardware Torgue to 50 in-oz.

Proto #6104
Cal: 3/6/03

Torque Screwdriver:

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 3/. 33.]?&3
Final Weight: 39 , 9‘/'é503

5.5M NaCl + DI Water to 2000mL
42599 of NaQR Lot #0313

Solution:

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

 Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03
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— Reagents méasured with Model: OHAUS SN: 2883
| Cal: 7/29/03 Due: 12563~ bl
O eafeyr
— Initial pH: &.405 Model: Fisher Accumet 950 Meter SN: 3340 -
— Final pH: ],933 Cal: 8/11/03 Due: 8/11/04
- : pH Probe: #13-620-296 SN: 2291257P6
— Test Temperature: 100C Measured with Hg Thermometer SN: E 78-213
- cal: 3/27/0% Due: 9/21/03
— Counter Electrode: Platinum Flag ,
— Reference Electrode: Fisher SCE  #13-€2¢-52 SN: v 0b6119
B Gas: 99.999% Nitrogen
Ecorr: ~0. J{1\- Model: Keithley 614 SN: 0704934
[ Ept: 4+ ¢, 430N Cal: 6/09/03 Due: 6/09/04
— Eapplied (vs SCE): =Z0mV
[ Potentiostat: Solartron 1480 SN: 00240053
—— Last Verification Date: 8/1/03 Verification Due: 2/7103~ @7
| ’ 2 /( /0 4 3/ oo/
. Number of Crevice Corrosion Sites:  a&1/24 (24 max.)
Transpassive dissolufion . Light Sueface Staining.
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Potentiostatic Test

- Alloy / Heat No. : 3/6L / P8oT44

. Hardware Torgue to 50 in-oz.

Torque Screwdriver: Proto #6104
— Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

— Initial Weight: 28, 353703
— Final Weight: >% * Z(olbq}

5.5M NaCl + DI Water to 2000mL
642,909 of Nall Lot# 034103

Solution:

Model: OHAUS

— Reagents measured with
' Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

— Initial pH: §.63%
T Final pH: 7-9%3

Measured with Hg Thermometer SN:

Test Temperature: 100C
cal: 4/3/¢ 3

sp— Counter Electrode: Platinum Flag

— Reference Electrode: Fisher SCE ¥ /3-£24-532

Gas: 99.999% Nitrogen
Ecorr: -~ (), 2.4-'1\/

Ept: ~o.ja2V
— Eapplied (vs SCE): ~350 m\{

Model: Keithley 614
Cal: 6/09/03

_ SN: 00240053
Verification Due: 2¢H63

2/ /w
Number of Crevice Corrosion Sites: 0 /24 (24 max.)
w0 Corinue f\r""\h"y ‘S)dfc"ﬁvfh—

e Potentiostat: Solartron 1480
[ Last Verification Date: 8/1/03

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

B Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883

Due: 1 N4
1) 74« ?/“’/"‘f

SN: 3340

Due: 8/11/04
SN: 2291257P6

8-/l

Due: & 13/3/e3
Q/cz/‘33 A

SN: 9250017/

SN: 0704934
Due: 6/09/04
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Objecti‘ve: Investigate the time required to initiate localized corrosion under constant applied potential.

Alloy / Heat No.: €-22/ 22118

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen ||
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

Potentiostatic Test

-3115

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-0z.

Torque Screwdriver:

Initial Weight: #0. /0642 9
Final Weight: 49, o' 3543

Solution:
é‘!l.gfﬁ of NaCt

Reagents measured with

Initial pH: §.241
Final pH: 1.332%

Test Temperature: 100C

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE

Gas: 99.999% Nitrogen

Ecorr: = 0,4 /¢ \

Ept:+0, 306\

Eapplied (vs SCE): /90 m\/
Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

Number of Crevice Corrosion Sites:

Proto #6104
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

-5.5M NaCl + DI Water to 2000mL

Lot # 034103

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883

Due:
I]29fo«

SN: 3340

Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: Z78-273
Due: 9/27/¢ 3

Cal: 3/27/03
# 13-620-82

Model: Keithley 614
Cal: 6/09/03

SN: 00240053

SN: goddilo

SN: 0704934
Due: 6/09/04

Verification Due: [ 2oy
9//1 ou 2o

2./24 (24 max.)
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7fnlo

|

TTTTTITTITITIT I I I I I I I T T T T T T 1T T]

T T 1 1 1 ] L)

Zann

1 T ) 1 T ¥ T T

To Page No.

Witnessed & Understood by me,

Date

Invented by

Date

9 /a/o;

TITLE

Project No.

BookNo.___

55

From Page No.

000001

(08g) swi}
000002

00000€

| (Amps/cm?)

—
S Q
[o)] o

0L

0l

© T T T T =TT

308 SA AW 00}
D 001 IDBN NS'S
GLi€-8-1122 2T Aol

811220

FTTTTI

00ooo¥

To Page No.

Witnessed & Understood by me,

Date

Invented by

Date

Recorded,by % W

/3



56

Project No.
Book No.________

TITLE

Project No.

BookNo.

57

From Page No.

From Page No.

Final pH: 7, 41X

Potentiostatic Test
Objective: Investigate the time required to initiate localized corrosion under constant applied potential.
Alloy / Heat No.: €35/ NX9936A6i = (’mlos

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

SN: 139072
Due: 9/6/03

Proto #6104
Cal: 3/6/03

Torque Screwdriver:

SN: 12809099
Due: 11/15/03

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 3/, 43207 4
Final Weight: 3},34 '54-33

5.5M NaCl + DI Water to 2000mL
642.873 J Nacd Lot #o3o0l 4

Solution:

Reagents measured with Model: OHAUS SN: 2883

8
Cal: 7/29/03 Due: +29/63
9/#o3 cw 125 /o4 ¥
Initial pH: 8. Lo Model: Fisher Accumet 950 Meter ~ SN: 3340
Cal: 8/11/03 Due: 8/11/04

pH Probe: #13-620-296 SN: 2291257P6

Measured with Hg Thermometer SN: C9§6 - §/§
Cal: /3 /03 Due: /2/3/03

Test Temperature: 100C

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE # /3. ¢30 - g/ SN: g,27/¢(
Gas: 99.999% Nitrogen '
Ecorr: — 0.3/19V Model: Keithley 614 SN: 0704934

Ept: — 0, {6 V Cal: 6/09/03 Due: 6/09/04
Eapplied (vs SCE): = /00 mV
Potentiostat: Solartron 1480

Last Verification Date: 8/1/03

SN: 00240053

Verification Due: glo
2/ ;0'1 Julo

Number of Crevice Corrosion Sites:  Q1/24 (24 max.)
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58 ~ BookNo._____  TITLE A TITLE , Book No.
From Page No. | C I ' ‘ ' I 'f ) j i _ i ) :77 o ' ' ) : : o , : i From Page No. 1 T | — T T 1 T T T 1 | — T T T
[ Repassivation Potential Test ) ) " T T T T T T T T T T T T T T T T T T T T T T T T 1 T T T
B Objective: Same as page 1. 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
| ¥ 3 |
Alloy | Heat No. : Thevmally aged C-22 / 2211-§-3175 (5” Fy o . | '
B : Speclme_n Preparation: Specnmen machined to dimensions specified in CNWRA Drawing. Specimen | .
— surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI 1 - - 07 \ = 1.00E+00
L water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. i ] -
Hard Torgue to 50 in-oz. I . . .
| ardware Torgu _ | | | Potential - 1.00E-01
| Torque Screwdriver: Proto #6104 SN: 139072 1 0.5 1 i
: Cal: 3/6/03 Due: 9/6/03 1 -
- : . | L 1.00E-02
Initial Weight: 4 ¢, 15920 Model: Sartorius Genius SN: 12809099 | [ 03 ] -
| Final Weight: i0, 145 /43 Cal: 5/15/03 Due: 11/15/03 | [T T 1.00E-03 &
. — f £
— Solution: s f (L + M of NOT¢ DI Watev +» 2000ml, CF - ® o4 [ 2
] v - 1.00E-04
i 310.269 Lot # 030073 1 2 ] 3 o
/62¢€. '7'73 ol Mg(C,Q); - 6Hy0 { 3 1 > i @
- 316.5lg Lot % 030320 I - S ] Current Density 1 00E-05 2
[ ' - ' .01 - = 1.00E- -
(] r s
B 513.05q of MgW0a)e.6teo Lot 3 033942 | — 3 - e : 8
) _ — L 1.00E-06 O
| Reagents measured with Model: OHAUS : SN: 2883 g1 ] E :
Cal: 7/29/03 Due: 429703 — -0.3 - ;
| | e odloy S | ] C22R166B.dat ;
_ Initial pH: 3.853 Model: Fisher Accumet 950 Meter ~ SN: 3340 i B AMof Mg(Cly e 6H.0 100807
| Final pH: 5,233 " cal: 8/11/03 Due: 8/11/04 | ! 05| MMgMNOs) ¢ 6H0at 110°C i
B ' ' pH Probe: #13-620-296 SN: 2291257P6 I [ 1 i<2x10° A/om?® at 587 mVscg - 1.00E-08
— 1 1<10° A/em’® at 482 mVicg _ -
— ~ ' 1 0.7 : - : : : : 1.00E-09
: )jo° M i . 096106 1 ‘
| Test Temperature: )/ "C C:Ias“s’;f)"’/'“; Hg Thermometer SN C:i i/ | | 0 10000 20000 30000 40000 50000 60000 70000
: ue:
- - { 09‘- H Time, seconds
| Counter Electrode: Platinum Flag i [
i Reference Electrode: Fisher 13-620-52 SN: 82/03528 i [
—
— Gas: 99.999% Nitrogen Gas ' 1 . — —— T
9/5/ O‘l . i I i ! 1] ¥ 1 § 1 i 1 t T 1 { t 1 1
- ECO"‘ W + 0 OS?V MOdG': Kelthley 614 SN: 467374 T T T T T T T \:\', J T T T T T T T T T T T 1 1 I I i 1 1
[ Ept 7/ﬁ—/ +0 567 V Cal: 10/28/02 Due: 10/28/03 ‘ ] 1 I ] 1 1 ) 1 1 1 I I ¥ [} 1 - ¥ I 1 I [} ! 1 1 1 I I ¥ ] 1
[ POtentIOStat EG&G MOdeI 273 SN: 10120 i ¥ T I 1 T I [ I i ] 1 t ] 1 1 T [ 1 L I f 1 1 I L 1 1
— Last Verification Date: 3/4/03 Verification Due: 9/4/03 I \
. . I | I 1 I 1 T I t 1 1 1 ) T \l\l f 1 ] i H i 1 I 1 T [] I
B Number of Crevice Corrosion Sites: }zw Jocolized corresion wifhia the od- A3/24 (24 max.) e B S R /IS Es m A B Y R N S SR By SN EEE R R R ERS R I SN R R
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Objective: Same as page 1.
Alloy / Heat No. : Therw.o\ll/

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 49. /1849 3
Final Weight: 2o, J'783 ’13

Solution:

Repassivation Potential Test

+
aged C22/ 2211-8-3/15 (see ey SL)

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Proto #6104
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

M of L™+ 2.%M of BO5™ + DI Woteyr 1o 2000mly

(/559‘3 eJ?

Réagents measured with

initial pH: 3. 842
Final pH: 5.¢"7|

Test Temperature: //0‘C

M3<“03.):.- 6"{20 Lo’f‘#' 0339%2

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer SN:
cal: 7/15/03

Counter Eleétrdde: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ept: 4385V

cw

/03 CW
Ecorr:l/g-:-l-%* + 0,56\

Model: Keithley 614
Cal: 10/28/02

9/5/23
Potentiostat: EG&G Model 273

Last Verification Date: 3/4/03

Verification Due: 9/4/03

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883 }7
Due:

ue: 472913, 3holo
SN: 3340

Due: 8/11/04
SN: 2291257P6

c?-31
Due: 1/15/2¢

SN: 0251431

SN: 467374
Due: 10/28/03

SN: 10120

Number of Crevice Corrosion Sites:

0/24 (24 max.)

Specinen seelibel e s ooy
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i 0.7 1.00E+00 :
B ] i ]
5 ] Potential - 1.00E-01 :
i 0.5 - i . .
s ’ = 1.00E-02 -
- oa | L
i ) - 1.00E-03 <E ——
w L
n 0 0.1 ] 1.00E-04 2 ,
- > T 2 2 T
- - (]
L S - 1.00E-05 2
g 0.1 g : -
B S Current Density ) £ r
. ° . 1.00E-06 & ———|
] WV g - ;
I~ '0.3 . : T
. ] C22R167B.dat - 1.00E-07 :
[ i 0,), ® 6H,0 at 110°C : ‘
B 0.5 1 1 2M Mg(NOs) ¢ OF, | 1.00E-08 |
i <2x10° A/em® at 600 mViscg : ) 3
B i <10 A/em® at 600 mVscg i .
[~ -0.7 . . . . . 1.00E-09 :
- 0 10000 20000 30000 40000 50000 '
. Time, seconds :
) l 1 ! 1 ¥ i H 1 T ) 1 ) ¥ 1 1 1 1 ) t 1 1 1 J L 1
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il Objective: Same as page 1.

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Repassivation Potential Test

Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Proto #6104
Cal: 3/6/03

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached-to specimen using insulated C-276 hardware.

SN: 139072
- Due: 9/6/03

| Initial Weight: 4, / 7381 3 Model: Sartorius Genius SN: 12809099
Final Weight: 4. 1532‘?3 ‘ Cal: 5/15/03 _ Due: 11/15/03
. - Solution:  8M of (R + 0.AM o} NOF + DI Wader To 2000wk
— 1627, 455 of Mg(CR)z-6H20 Lot B 030320
B 51.839 g o My(N0s)y . ¢Ha0 Lot # 033942
— Reagents measured with Model: OHAUS SN: 2883 667
» | Cal: 7/29/03 Due: s )col""f
1/24 [o
— Initial pH: 4,057 Model: Fisher Accumet 950 Meter SN: 3340
— Final pH: 5,373 Cal: 8/11/03 Due: 8/11/04
- ‘ pH Probe: #13-620-296 SN: 2291257P6
| Test Temperaturé: Jlo C Measured with Hg Thermometer SN: (94 - /o £
- ' Cal: 5/) f03 Due: 5/1/0¢
— Counter Electrode: Platinum Flag '
— Reference Electrode: Fisher 13-620-52 SN: §2/052 &
B Gas: 99.999% Nitrogen Gas
Ecorr:-0.243V Model: Keithley 614 SN: 467374
B Ept: +9, 121V Cal: 10/28/02 Due: 10/28/03
B Potentiostat: EG&G Model 273 SN: 10120
[ Last Verification Date: 3/4/03 Verification Due: 9/4/03
| Number of Crevice Corrosion Sites: 1'1 124 (24 max.)
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. T
- 0.5 - 1.00E+00 .
] C22R168.dat ; .
B . 4M of Mg(Cl), e 6H,0 |
— Potential 0.IM Mg(NOs), ® 6H,0 ¢ 1.00E-01 T
= 0.3 - at 110°C i :
n | L 1.00E-02 -
0.1 1 ! <:
— w - 1.00E-03 § T
- @ F 2 :
2 - g
B > 0.1 , | 1.00E-04 2 '
- S Current Density : 3 |
H | . 2
B S L 1.00E-05 £ '
— -0.3 i O T
B L 1.00E-06 '
= - ‘ T
"05 . .5 2 - .
— 1 <107 A/em” at -88 mVgcg | 1 00E-07
. -6 2 5 :
= . i<2x10” A/cm” at -122 mVgcg B :
.1 i<10®A/em’ at-127 mVscp _ |
B 0.7 : : : . . . 1.00E-08 B
B 0 10000 20000 30000 40000 50000 60000 70000 T
- | Time, seconds ' L
- —
— T
» T
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 Repassivation Potential Test
Objective: Same as page 1. '

Alioy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Hardware Torgue to 50 in-oz.

| Torque Screwdriver: Proto #6104 .

Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 4. % 37€ 4
Final Weight: 4y, §7(3 éj

B Solution:  emM o} L™ + DI Weler T 10'00 wly
7627.5% 5 of My(ch)2-EH20 Lot # 030320

—  Reagents measured with Model: OHAUS
B | Cal: 7/29/03

—  Initial pH: 444" Model: Fisher Accumet 950 Meter
— Final pH: 5.1 ¢¢ Cal: 8/11/03
_— ' v pH Probe: #13-620-296

— Test Temperature: ;/, “ ¢
- : Cal: 7 / 5 /9 3
— Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: -0.21% \ |

Ept: -0,095V
Potentiostat: EG&G Model 273
Last Verification Date: 3/4/03

Model: Keithley 614
Cal: 10/28/02

' Verification Due: 9/4/03

. Number of Crevice Corrosion Sites:

. ' LaﬂH surdace S'l'qminj.

Specimen Preparation: Specimen machined to dimensions specified in CNWRA DraWing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
- water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883 Py
Due: 963

t/m (174 3/“'{01{
SN: 3340
Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: C4(- 3 77

Due: ;/15/s¢
SN: p25/439

SN: 467374
D_ue: 10/28/03

SN: 10120

24 /24 (24 max.)

¥ T T T T T L ] T 1 T T T T T T T T T T T T
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' Potential i ]
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T
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. N T . i i
\ w 0.3 Current Density : 1.00E-03 = .
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3 : E M
: [+ T 5
i O —
T
0.5 - 1.00E-05 -
' C22R169.dat : :
— 4M of Mg(Cl), ® 6H,O at 110°C i —
‘ 0867 <10 Alom®at-233 mVe ; 1.00E-06 - ]
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"07 T - T T T 1 00E'07 (—
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— ’ . Potentiostatic Test

T Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

' Alloy / Heat No. : 425/ NX7936A & — ) —
107 = y-
' Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen [ c T T
T - surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI — r Jf/ —
: water, PTFE crevice forming washers attached to specimen using insulated C-276 hardware. » o
Hardware Torgue to 50 in-oz. — 1051 P e —
l Torque Screwdriver: Proto #6104 SN: 139072 C E / v
' Cal: 3/6/03 Due: 9/6/03 — - / —
r | B /
Initial Weight: 3}, 20065 3 Model: Sartorius Genius SN: 12809099 C108E // T
' Final Weight: 3, 1812/ 4 Cal: 5/15/03 Due: 11/15/03 — § / —
(2} B !
T — Q. T {
' Solution: 5.5M NaCl + DI Water to 2000mL g \“k ! i L
—— — -7 | 1y o ) 7 i 1]
; 642,87 g of Nall Lot B 03423 . ?“MAJ\L@% i il | A L 0
g - A Al w'ﬁk,ﬁg Utk UL ”‘f'\%*ﬂ —
| — —
T , Reagents measured with Model: OHAUS SN: 2883 — 108 L | I l ' ' —T
, Cal: 7/29/03 Due: 1&2—9?6 4 E
— Vl% b gmmf — E T T
' Initial pH: §.,3% 6 , Model: Fisher Accumet 950 Meter SN: 3340 1 - [
T Final pH: 7,434 Cal: 8/11/03 Due: 8/11/04 — 10°° ! L : ' . ' ! —
. ' pH Probe: #13-620-296 SN: 2291257P6 I 0 50000 100000 150000 : 200000
' Time (Sec) b
! . — . ‘ T T
T Test Temperature: 100C Measured with Hg Thermometer SN: ('9¢ - 8/ — —
, Cal: é/&/p& Due: 13 /3 /43 -
E - T T
' Counter Electrode: Platinum Flag T T T T 1 T T L T T T T T T T T T T T T T T T T T
' : Reference Electrode: Fisher SCE # /3-{2 7 -5 SN: §o 21/ ¢ AL EPus s e s LY ———— ——— T
. | | e BRI Afew™ ot /3700 seenncly
| Gas: 99.999% Nitrogen : : , o oot
=0, 00\1 . ) . T T T T 18 T T 7 T T T T T T T T T T T T T T T T T T T
. Ecorr: ~ 0.3 Model: Keithley 614 | SN: 0704934 - [ D /x207 5 afpn = oA 126300 4 /
Ept: ~0.526 V Cal: 6/09/03 Due: 6/09/04 S T T T T o T T T
T Eapplied (vs SCE): -/50 M\/ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
b POtentiOStat: SO|artr0n 1480 SN: 00240053 i I 1 ] T 1 1 1 J ) 1 1 i 1 t ] I 1 1 [} I 1 1 1 T T 1 I 1 !
' Last Verification Date: 8/1/03 " Verification Due: 271703 b | | L e e e e .
T - ;2/1/0‘/ %’“/0"{ } T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T Number of Crevice Corrosion Sites:  /f/24 (24 max.) |
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Potentiostatic Test

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.
Alloy / Heat No. : Q-n./ 2277 - 8-3/15

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Girit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

SN: 139072
Due: 9/6/03

Torque Screwdriver: Proto #6104

Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

SN: 12809099
Due: 11/15/03

Initial Weight: 39. 9¢2 52 g
Final Weight: 39, 94%%2 3

5.5M NaCl + DI Water to 2000mL
{4r. 383 o Nac® Lot # 03403

Solution:

Reagents measured with Model: OHAUS SN: 2883 y
Cal: 7/29/03 Due: 7
l/z??M ”/‘ olf
Initial pH: 3.310 Model: Fisher Accumet 950 Meter SN: 3340
Final pH: 17,315 Cal: 8/11/03 Due: 8/11/04
o : pH Probe: #13-620-296 SN: 2291257P6
Test Temperature: 100C Measured with Hg Thermometer SN: F9§-3173 1

Cal: 3/27/032 Due: 9/27/03

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE  # /3-{20-52 SN: p0 4/l O

Gas: 99.999% Nitrogen
Ecorr: — 0.321 V

Ept: ~ 0,198V
Eapplied (vs SCE): Q w v

Model: Keithley 614
Cal: 6/09/03

SN: 0704934 . |
Due: 6/09/04

Pdtentiostat: Solartron 1480
Last Verification Date: 8/1/03

SN: 00240053
Verification Due: 2/4/63- Lo
2] 1foy 3/“’/""/ I

Number of Crevice Corrosion Sites: 3 /24 (24 max.) -

lifﬂc {uV‘P‘tCQ Shd“:nj'

TI T T T T T I T I T T T I I J I T T I I T T TTITTTIT1T.
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Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Potentiostatic Test

Alloy / Heat No.: 3/6 L/ pron%b

Specimen Preparation: Specimen machined to dimensions‘specified in CNWRA DraWing. Specimeh
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 3 0; 7 5‘/-063
Final Weight: 30.7s840 5

Proto #6104
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

Solution: 5.5M NaCl + DI Water to 2000mL

308,004 of NuCR Lot#030/9¢
33488y of NaCR Lot # 03%4(03

Reagents measured with

Initial pH: §. 480
FinalpH: 1. 32

Test Temperature: 100C

Counter Electrode: Platinum Flag

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer SN: ¢ 76 - 7§ 3

Cal: ¥/2 9/s 3

Reference Electrode: Fisher SCE #/3 -{20 - 5§52

Gas: 99.999% Nitrogen

Ecorr: ~ 0,430V

Ept: — 0, 093 Y

Eapplied (vs SCE): -375 w\/
Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

Model: Keithley 614
Cal: 6/09/03

SN: 00240053

Verification Due:
‘ z/ 1/64

Number of Crevice Corrosion Sites: 0 /24 (Z:f”ﬁﬁ‘ax-:)v .
MJ\O s’lﬁin‘m&,% A S\J&Mes \'S' S'QU'M

} Total 641.3‘83 of Neycf

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03 o

H

SN: 2883 P
Due: +#29/63 //Z,,/*
znfon %

SN: 3340 I

Due: 8/11/04
SN: 2291257P6 i

Due: )2/29/03
SN: p0é612¢

SN: 0704934
Due: 6/09/04

Gelos

4

g1 T T T T T I T T I T T I T I T T TIT,

Dat: LT3/6L4

-
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Data LT316L4
Temp=100C
Solution 5.5 M NaCl
E Applied= -0.375mv
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Repassivation Potential Test
Objective: Same as page 1.
Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

SN: 139072
Due: 9/6/03 A

Proto #6104
Cal: 3/6/03

Torque Screwdriver:

SN: 12809099
Due: 11/15/03

Model: Sartorius Genius
Ca_l: 5/15/03

Initial Weight: 40. 2311] N
Final Weight: 40, 2 Q‘)sz.j

8M of L+ 0.aM of NO3 + DI walev to 200014.’4
/421169 oF  MgCatds - éHe0 Lot # 030320

5).5’4-3 of Mj(“oa)z_'&{zo LO‘/'#‘03379‘1

Solution:

Final pH: 5.268

Last Verification Date: 3/4/03

Number of Crevice Corrosion Sites:

' Reagents measured with Model: OHAUS SN: 2883 : ™
Cal: 7/29/03 Due: : n

I/Z‘r?"‘/ .717"‘/
Initial pH: 4. 406 Model: Fisher Accumet 950 Meter SN: 3340 B

Cal: 8/11/03
pH Probe: #13-620-296

Test Temperature: 800C Measured with Hg Thermometer SN: C7¢- (2§ o
Cal: 5/1/03 ' Due: 5/t/0¢%

Counter Electrode: Platinum Flag n
Reference Electrode: Fisher 13-620-52 SN: £21052¢8 N
Gas: 99.999% Nitrogen Gas

Ecorr: 0,33V Model: Keithley 614 SN: 467374 ,
Ept: + 0.)70 V) Cal: 10/28/02 Due: 10/28/03 i
Potentiostat: EG&G Model 273 SN: 10120 i

Verification Due: 9/4/03

§ /24 (24 max.)

Due: 8/11/04 : M
SN: 2291257P6 -

" Dola: C22RIO

L] i 1 L) T T i T

To Page No.

| 0.70 - 1.00E+00
- Potential i
. - 1.00E-01
— 0.50 A : '
B L 1.00E-02
0.30 1 f
N L 1.00E-03
| w - g £
@ ] j $
— g 0107 _  1.00E-04 5
s > Current Density g £
. i =
s , i &
- £ 010 - 1.00E-05 ©
- - F c
— & i £
— - - - 1.00E-06 G
-0.30 - C22R170.dat i
— | 4Mof Mg(Cl), e 6H,0 DU
— 0.1M Mg(NO;), » 6H,O at 80°C" e 1.00E-07
lmm -0.50 | i<10” Alem’ at 471 mViscg :
- : i<2 x610'6 Aécmz at -40 mVscg - 1.00E-08
i<10” A/fem” at -72 mVgcg 3
-0.70 : : : 1.00E-09
— 0 20000 ' 40000 60000 80000
— Time, seconds
I
—
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1

Objective: Same as page 1.
1
[— 1
_— Hardware Torgue to 50 in-oz.
— Torque Screwdriver:
L Initial Weight: %#¢. /45 333
- Final Weight: 40,]1312% 4
.

Reagents measured with

Initial pH: 4,33
FinalpH: 5.2272

Test Temperature: go"Q

Counter Electrode: Platinum Flag

Gas: 99.999% Nitrogen Gas
Ecorr: - 0.265\

Ept: - p.380N

Potentiostat: EG&G Model 273
Last Verification Date: 3/4/03

- " Number of Crevice Corrosion Sites:

Repassivation Potential Test

Proto #6104

Cal: 3/6/03

Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Model: Sartorius Genius

Cal: 5/15/03

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter
Cal: 8/11/03

Solution: SM o} €L+ DI waley To 2000 wml
J6271.569 of Mo(th):-bHo Lot # 030320

pH Probe: #13-620-296 -

| . Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Girit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

SN: 139072 /
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883

Due: m 4}7?0/0'{

SN: 3340

Due: 8/11/04
SN: 2291257P6

Measured with Hg Thermometer SN: C44 - 31"

cal: 7/15/03
Reference Electrode: Fisher 13-620-52

Model: Keithley 614
Cal: 10/28/02

. Verification Due: 9/4/03

Due: | /15/69'
SN: gas| 431

SN: 467374
Due: 10/28/03

SN: 10120

18 /24 (24 max.)
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] Current Density - %
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— : 3 1
- 1.00E-07 1
B 020 C22R171.dat o B
- ) ] () B
4M of Mg(Cl), » 6H,0 at 80°C 1 00E-08
B oo5 ] 1<10° Alom’ at 28 mVsc |
— T i<2x10° Alem® at -38 mVice - 1.00E-09
- 1 i<10® A/em’® at -48 mVicp E
- -0.30 . — . . 1.00E-10
| 0 10000 20000 30000 40000 50000
| Time, seconds ,

T

Defa: C22R 1]

To Page No.

Witnessed & Understood by me, Date

Invented by

Date

Recorded by

[ LK A

9/7/43 |

T 4 T I 1 T
T ' \ To Page No.

Witnessed & Understood by me,

Invented by

Date

I A

7//z o3



Project No.___ | | | I I I l | l I Project No.____

76 BookNo.______  TITLE TITLE , , BookNo._______
1 1 I i t 1 1 i i T I 4 1 1 1 1 T T 1 - T T T T ) 1 1 I t 1 I I I 1 1 ] I i | 1 1 i T 1 1 L T T
From Page No. ‘ From Page No.__ _— .
[ Repassivation Potential Test ) T L — L — | | — | E— T 1 T T T T T T T T T
— Objective: Same as page 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
— Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52) \ o T T
B Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen B
— - surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI — 0.60
| water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. | I - e 1.00E+00
| Hardware Torgue to 50 in-oz. N : . Potential »
Torque Screwdriver: Proto #6104 SN: 139072 B 0.40 | - 1.00E-01
B Cal: 3/6/03 Due: 9/6/03 T -
[ Initial Weight: 4/. 05084 3 Model: Sartorius Genius SN: 12809099 B ] | - 1.00E-02
B Final Weight: 4], 045314 Cal: 5/15/03 Due: 11/15/03 0.20 | ' :
- _ | B : ‘ - 1.00E-03 &
. . _ Lu 3 F )
| Solution: 0.05M ok CL” 0. 01EM ob NO~ + DT walev To 2000wl — Q ] i 5
- 0.00 - s i <
— SR#g o Nalk Lt Ho34/o3 f . Current Density - 1.00E-04 5
- ; — - - ‘D
353 NaNOs Lot # 020809 g ] [ £
- 2.353 4 oF Na | — £ 020 L 1.00E-05 Q
| Reagents measured with Model: OHAUS SN: 2883 - o ' - o
69 o g
Cal: 7/29/03 Due: +#29/63- /ﬁ( ] i 5
— 1 [z4fo bl — NV ; - 1.00E-06 O
- Initial pH: 3.80 9 Model: Fisher Accumet 950 Meter ~ SN: 3340 - 040 ff %%51;417120.;11% | 5
. ~ - ; ] . of Nal 1
- Final pH: 7. ol§ Cal: 8/11/03 » Due: 8/11/04 — ] 0.015M NaNO; at 95°C = 1.00E-07
- pH Probe: #13-620-296 ~ SN: 2291257P6 | 0 éo ] -
-0.60 1 i<10° A/em®*at 404 mVsy i
- — 1 i<2x10°Alem® at 263 mVieg - 1.00E-08
- Test Temperature: 95 °C_ Measured with Hg Thermometer SN: C74- 377 . T i <10° A/em’ at 233 mVicg f
B cal: 7/1s/o 3 Due: 1//S/o ¢ | -0.80 ' . . . 1 , 1.00E-09
0 10000 20000 3000
| Counter Electrode: Platinum Flag ’ - . 0 40000 50000 60000
Time, seconds
| Reference Electrode: Fisher 13-620-52 - SN: 035/ (,43? -
— Gas: 99.999% Nitrogen Gas B
[ Ecorr: -0.55 4,\/ Model: Keithley 614 SN: 467374 R , '
— Ept: ~0.l0o0N Cal: 10/28/02 Due: 10/28/03 T \ Tt
— Potentiostat: EG&G Model 273 SN: 10120 : L L B L \'\" L L
— Last Verification Date: 3/4/03 Verification Due: 9/4/03 —r 1 1t 1 T T T 1T 1 \ LN A IR B St AR B B B RN N B B B
. . ) J I I 1 ¥ T T 1 T ¥ T 1 T T T T ] I I T 1 I - 1 1 1 I i
, Number of Crevice Corrosion Sites: 9 /124 (24 max.) . \
. ‘ Htawy Suvpa('e S‘ﬁ\iﬂfﬂj : T T T T T T T T T 7 T T T I \ T T T T T T T
—_— NOTe : . SF-CC}W“'- yefd Ils.ll Q; %V th\/!LlleV- -‘fe-S{;":] - . . . DT S - - - - PR T T T T T T T T . T T T T T T | . T T \ T T T T l. T T T
- Dp\+o‘ “ C‘Z'Iz'R '7Z : S 1 1 T T T ] ‘:\ T T -
T T T T T T T T 1 1 T Y T T T | " To Page No. 7 \ To Page No.
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Objective: Same as page 1.

Repassivation Potential Test

Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Specimen Preparation: Specimen-machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D!

\
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From Page No.

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 4/.133" q
Final Weight: 4. 287} 9

5.347 g of NaCd

Reagents measured with

Initial pH: 5. 63"
FinalpH: 7,55¢€

Test Temperature: 95 d

Counter Electrode: Platinum Flag

Gasi 99.999% Nitrogen Gas
Ecorr: - 0.361 V

Ept: ~9, 054V

Potentiostat: EG&G Model 273
Last Verification Date: 3/4/03

Number of Crevice Corrosion Sites:
HCIW7' Suyface S‘I’q‘.u’.uj

Proto #6104
Cal: 3/6/03

Model: Sartorius Genius
Cal: 5/15/03

Lot # 034 /03

Q.BOa o} NaNOsy Lot # 020809

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer
Cal: 5 / / / 23

Reference Electrode: Fisher 13-620-52

Model: Keithley 614
Cal: 10/28/02

Verification Due: 9/4/03

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

Solution: g 0 SM of C¢" 4 0. 9135M oF NO3” + DI watew To 2000 mls

SN: 2883

Due: 3
1129 /04

SN: 3340

Due: 8/11/04
SN: 2291257P6

SN: 096-/26
Due: 5/1/s4

SN: §2/952%

SN: 467374
Due: 10/28/03

SN: 10120

0 124 (24 max.)

~ Nofe: Specimen “?P"/;?w For Juether .75”7.%17:

TTTTTTITTITT T T T IITITITI T I ITIITITIIT I T T 1]

:D“Zf"i by ICZIZ,Riqgl

N

T T ¥ 1 1 T T 1 | T T T 1 t 1 T T T T T LS
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T 1 T I ] 1 T T 1 T T T 1 T I 1 1 T T I 1 T T T T
0.60 = 1.00E+00
L 1 Potential :
] L 1.00E-01
0.40 -
B ' . 1.00E-02
o : ——
B 0.20 . L 1.00E-03 & T
- uo_| . g o g T—-'——
. @ : [ < —
@ Current Density - 1.00E-04 & |
— > : 7] —
- = ;
s i =1 i
— = - 1.00E-05 2 —
= o
- ..g : o I—
o ] - i
— . 1.00E-06 O ——
- : C22R173.dat : o
0.05M of NaCl - ,
B . 0.0125M NaNO; at 95°C = 1.00E-07
— -0.40 1 : -
Sl i<107 Alem? at 399 mVgcg i T
B - i<2x 10° A/om’ at 263 mVicz - 1.00E-08
| 1 i<10° A/em® at 243 mVscg 5
. -0.60 : : : e 1.00E-09
| 0 10000 20000 30000 40000 50000 60000
| Time, seconds
13 T I 1 i 1 1 ] 1 T ] T | 1 4 T [ 1 1 1 [ T T 1 1 1
I ] 1 1 1 ! 1 I L T I i I 1 ! 1 | i I I I t T 1 1
§ 1 1 ¥ T 1 1 T ‘:\W\I 1 1 I 1 T I 1 T 1 1 1 T
1 I 1 T 1 T T ] ] 1 L] 1 [ T T L { 1 1 1 ) 1 1 ) 1 T
I ! i T 1 1 I ] 1 I 1 ! ! :\IT\I T 1 I [} ) I T T I
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| Nofe: Specimen lrefo}/wlvecl_fav Foflev 7%5wa'

Repassivation Potential Test
Objective: Same as page 1. '
Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA

Cal: 9/4/03
Initial Weight: 40,1 4'7‘1\0] Model: Sartorius Genius
Final Weight: 44, 11416 N Cal: 5/15/03

Solution: §M of CL + L.aM of NOS™ + DT wafer o zwamL
/62.6. 3’3 of Mg(cl), - §Heo Lot #p3032 0
308.27 9 o My, . Moo Lot # 033942

Reagents measured with Model: OHAUS
Cal: 7/29/03
Initial pH: &. 033 Model: Fisher Accumet 950 Meter

Final pH: 4, £39 Cal: 8/11/03
» pH Probe: #13-620-296

SN: 1001200319
Due: 3/4/04

SN: 12809099
Due: 11/15/03

SN: 2883 1Y

Due: 3 )w oq
1/29/6¢/

SN: 3340

Due: 8/11/04
SN: 2291257P6

Test Temperature: //9 °C Measured with Hg Thermometer SN: ¢ 76- 3]

Cal: 7//5 /o 3
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Due: 1//35/0%

SN: 025)43 9

Ecorr: <0./I8V Model: Keithley 614 SN: 467374
Ept: +0, 19\ Cal: 10/28/02 Due: 10/28/03
Potentiostat: EG&G Model 273 SN: 10120
Last Verification Date: 3/4/03 Verification Due: 9/4/03
Number of Crevice Corrosion Sites: 0124 (24 max.)

v ‘1//2/03 ocw/

quﬁllCZZ,Rl'ﬁ‘-
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1 T 1 1 ’I T T T 1 1 1 1 1 X 1 T 1 T ¥ T T I T 1 T [ T 1
T T T T T T T 1 T L) i ) T 1 1 T T T
- 0.60 ] 2 1.00E+00
B 0.50 Potential  1.00E-01
0.40 4 . 1.00E-02 r
— 3 —]
— 0307 | 1.00E-03 O I
— ) ] 5 E 1
Q ]
- ] - < r———.——
E 0.20 1 . g 1.00E-04 >
L — = i i @ [—,—
= 0101 £ 1.00E-05 2 T
- E L . N : £ —
] Current Densi i E
| 0.00 - ty - 1.00E-06 3 T
— -0.10  1.00E-07 —
— {l  C22R174.dat i —
- 020 1 4M of Mg(Cl), ® 6H,0 M L 1.00E-08 - —
1 0.6M Mg(NO;), » 6H,0 at 110°C : |
B 0.30 - ' ' | |
| -0. Y T . - 1 T T 1.00E-09 ‘____I_
0 10000 20000 30000 40000 50000 60000 |
B Time, seconds '
Data Invalid. Temperature controller off due to power outage. |
| —
[ —
— T
1 1 I 1 L 1 T 1 1 I T T I I 1 1 1 [ I J ! 1 T [ I I T
1 L) I T 1 T ¥ ¥ ] 1 1 1 1 1 [ I I I i T 1 1 1 1 T t 1
I [ I 1 1 1 1] I 1 \:\I‘I\II T 1 1 I T [ t 1 T 1 T T T T
] ) I 1 1 t I i ) 1 1 T I N 1 T I ] J T T I i [ I I
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Specimen Prepara
surfaces polished to 600 Grit finish using SiC paper. Specimen cle
water. PTFE crevice forming washers attached to specimen qsing insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Initial pH: 4. 062
Final pH: 4,413

Torque Screwdriver:

Reagents measured with

Objective: Same as page 1. ‘
Alloy / Heat No. : Thermally aged C-22 1 2277-8-3175 (see pg.52)

tion: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
aned in acetone and rinsed-in DI

Initial Weight: 4}, ] /27 3
Final Weight: 4/, ;700193

Test Temperature: }/#°C -

Gas: 99.999% Nitrogen‘ Gas
Ecorr: - 0. 093 N
Ept: 40,0351\
Potentiostat: EG&G Model 273
Last Verification Date: 3/4/03

Number of Crevice Corrosion Sites:

Repassivation Potential Test

Snap-on USA
Cal: 9/4/03

Model: Sartorius Genius
Cal: 5/15/03

Z[’/kf‘l‘ﬁ of /‘/%(N”s);_'é"’z.ﬂ Lot # 9233942
R

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer SN:

cal: 5/1 /03

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Model: Keithley 614
Cal: 10/28/02

Verification Due: 9/4/03

-Nafe-' Specimen w,:a/i;LeJ }%r A«fﬁer_ﬁs£w1

Solution: gM of ¢ ™+ [.6M of No;7 + DL Wader to0 2090m L
/61'],0'73 oA Ma(('l)z cCHe0 L t# 039327

9 124 (24 max.)

SN: 1001200319
Due: 3/4/04

SN: 12809099
Due: 11/15/03

@
1

SN: 2883

Due: +29/03
1[27 /04

SN: 3340

Due: 8/11/04

SN: 2291257P6

C94-106
Due: 5/1/s%

SN: 7210528

SN: 467374
Due: 10/28/03

'SN: 10120

T T T T T T T T

T

:Da;fq:: c22R175 J

To Page No.

Witnéssed & Understood by me,

Date

Invented by

Date

Recorded.by
% -
“ -

9/0/e3

... | Record dby%

Project No.
TITLE Book No.________ 83
From Page No. 1 ! ! i I t i I 1 I [} ) 1 i I { 1 4 1 T 4 ¥ 1
T T T T T T T T T T T ] T T T T T 4 T T T T T T T T 1
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{ ) 1§ 1 1 1 1 T ) ] T T T T 1 T T 1 T T T T T T T T T T
T T T T T T T 1 1 T T T T T ) T 1
| |
0.60 . 2 1.00E+00 |
' 050 Potential | 1.00E-01 T
i g T T
T 0.40 ] - 1.00E-02 T
] —
| L, 030 . 1.00E-03 &
0 ] g E ’| 1
- g 1 I s |
; 0.20 . - 1.00E-04 >
—l_l ._g. g i ]
"g 0.10 - i . 1.00E-05 2 J T
8 3 Ee)
e ] CurrenF Density ¥ g T
| 3 [ S
T 0.00 L 1.00E-06 3
3 T T
— ] r
-0.10 | b
: L 1.00E-07
4 C22R175.dat i L
! 0.20 {1 4M of Mg(Cl), ® 6H,0 - 1.00E-08 L
— T _ 0.8M Mg(NOs), ® 6H,0 at 110°C - 1
— 1. '0'39 T T T T T 1.00E-09 T T
: 0 10000 20000 30000 40000 50000 60000
N 1
Time, seconds f
T [ T T
1 ‘i‘l T
e — “I T
1 ¥ 1 T 1 1 I i i T I 1 I I I I I i 1 T T 'T 1 1 i b
1 1 1 T T | T T I 1 [l I ! I T ] 1 T [ ! 1 ) I T I
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i T T T T § CEE % 5
Potentiostatic Test I — T . )
B Objective: Investigate the time required to initiate localized corrosion under constant applied potential. T T 7 ] E ]
| Alloy / Heat No. : A"a/ gzg/ KX 993 A6y i —— 1e . ‘j : )
- Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen L " . & T -
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI e e .
B water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. . ’ i
- Hardware Torgue to 50 in-oz. T g = 3 -
. ‘ ) T T T T i § % B § gb‘l | 5 3 'é é
— Torque Screwdriver: Snap-en USA SN: 1001200319 - g < g -2 -2
. Cal: 9/4/03 Due: 3/4/03 T . ] a F =
— Initial Weight: 3/, 5403 4 j Model: Sartorius Genius SN: 12809099 T | |
| Final Weight: 3/, (2735 Cal: 5/15/03 Due: 11/15/03 o 138 8 g
B Solution: 5.5M NaCl + DI Water to 2000mL —
| T : ]
B 64)..903 of Nacl Loquj 03% /o T T T %
B Reagents measured with Model: OHAUS SN: 2883 y —— 7T eon
Cal: 7/29/03 Due: +28/03- . gﬁ/;?w/ : . : . (sioN) 3 s110A) 3
— , (220 f
| Initial pH: 5. %97 Model: Fisher Accumet 950 Meter SN: 3340 L $ g 8 g
. Final pH: 7. 619 Cal: 8/11/03 Due: 8/11/04 . ° S
pH Probe: #13-620-296' SN: 2291257P6 T T 1 | i
Test Temperature: 100C Measured with Hg Thermometer SN: C%6 - 3/ /4 T y g*} : 48 \
Cal: 4/3/03 Due: /A/a/gg — T 1 ‘?‘
| Counter Electrode: Platinum Flag } T T T 1 | '
| Reference Electrode: Fisher SCE # /3-¢24- §/ SN: goz271¢{ T T 13 8 13 ;"E _ % e
’ ’ 1 T T T 1 - g - é E E
— Gas: 99.999% Nitrogen ' {
1 1 4
— Ecorr: =0, 3 18V Model: Keithley 614 SN: 0704934 S ] ] 18
— Ept: +0, 0T\ Cal: 6/09/03 Due: 6/09/04 o g e .
| Eapplied (vs SCE): ~200 wm\/ | \ T T 1 15 ! 14
- Potentiostat: Solartron 1480 SN: 00240053 S ¢ 1 | £ |
| Last Verification Date: 8/1/03 Verification Due: sl | 2k
_ 2/, 5044 3/:0/0»/ T b e
B \04( Number of Crevice Corrosion Sites:  ©/24 (24 max.) . S 8 28 8 2 P RN
. ‘. g ! - - ¢ N - 22 2 T e
— " Mo Casvier  Qoarnosion  wt W Condinue e} ny §(¢u~w\ ; Tl e 5 ¢ 8 9 (wosdury) | ,
mio  Suleet  Steini-y _ v i ———— CINE (sHop) 3
T ¥ T T T T T T Y T T T T T T Dlﬂ‘l.fﬂ. :‘ Ll—rllz gp( - T T T T
AV S S Uﬁj Al Pd';ﬂ/w ) 3496 oms %\,‘\ To Page No.
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Potentiostatic Test

Objective: Investigate the time required to initiate localized corrosion under constant applied potential.

Alloy / HeatNo.: 3)4 L. / P&ofT4{

Hardware Torgue to 50 in-oz.

| Torque Screwdriver:

Initial Weight: 30. (48(% 9

— Solution:

Reagents measured with

Initial pH: 3,200
Final pH: 7.%39

Test Temperature: 100C

. Gas: 99.999% Nitrogen

Ecorr: - 0.361V ,

Ept: — 0, 594V

Eapplied (vs SCE): =400 yu\|
Potentiostat: Solartron 1480
Last Verification Date: 8/1/03

Ay AN ‘gt& & Coad ce \wor

Final Weight: 30t - ( wﬂla_

— Number of Crevice Corrosion ﬁites:

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen.
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
— water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Snap-on USA
Cal: 9/4/03

Model: Sartorius Genius
Cal: 5/15/03

5.5M NaCl + DI Water to 2000mL
— , (""2'?03 of NaCl Lt# O34 103

Model: OHAUS
Cal: 7/29/03

Model:‘Fisher Accumet 950 Meter
Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer SN;: £98-273

cal: 3/27/73 '

-Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE #/3-620-52

Model: Keithley 614
Cal: 6/09/03

SN: 00240053

Verification Due: -2/4/63
2[ifev

ta - \)MQ, o SuanLL S%Qn;-)/

24 24 (24 max.) AW Locq\‘.m\s S\‘N.u m‘\\o (‘nw‘-m QAWN

SN: 1001200319
Due: 3/4/03

SN: 12809099
. Due: 11/15/03

SN: 2883
Due: +#298/03 7:7
SN: 3340 '

Due: 8/11/04
SN: 2291257P6

Due: 9/27/03
SN: goéélla

SN: 0704934
Due: 6/09/04

"3?? Y

L) ] 1 Ll i Ll T
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-

I

— T -0.3980
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T g -0.3990 —
W .0.3995 —
T -0.4000F ,
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e Time (Sec)

\—_r_r_.

E——

E—

A
T ﬁ
T T e

- 10718 : :

0 5.0e5 1.0e6 1.5e6 2.0e6
T Time (Sec)
1§ T T T T T T T 1 1 T ] ] 1 1 T 1 L] T T T To Page No-

Witnessed & Understood by me, Date

Invented by

Record? by%,

e



88

Project No._____ | l I
BookNo._____

Project No.

89

From Page No.

Repassivation Potential Test
Objective: Same as page 1.
Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen

surfaces polished to 600 Girit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

Snap-on USA
Cal: 9/4/03

SN: 1001200319
Due: 3/4/04

Torque Screwdriver:

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 41,1305 % &
Final Weight: 4. /1576 3

SN: 12809099
" Due: 11/15/03

Solution:  p,05M CR L 0,0015M NOz~ + DT wefer To 20a0mb
S.3479 of NaCR #0303 |

2829 of NaNOy Lot # 020804

B Reagents measured with Model: OHAUS SN: 2883
- Cal: 7/29/03 Due: LA
tf2a/0e /0
B Initial pH: 3. {99 Model: Fisher Accumet 950 Meter SN: 3340 ‘
B ~ Final pH: 7].468 Cal: 8/11/03 Due: 8/11/04
— ; pH Probe: #13-620-296 SN: 2291257P6
— Test Temperature: §5° Measured with Hg Thermometer SN: c96- 3T
| ' cal: /15 /03 Due: 1/18/¢¥
. * Counter Electrode: Platinum Flag _
— :Reference Electrode: Fisher 13-620-52 SN: 351437
| Gas: 99.999% Nitrogen Gas
B Ecorr: - 0,55% X ‘i/(':’;/fB \ Model: Keithley 614 SN: 467374
Ept: -p pa¢ Cal: 10/28/02 Due: 10/28/03
Potentiostat: EG&G Mod_el 273 'SN: 10120
' Last Verification Date: 3/4/03 Verification Due: 9/4/03
- Number of Crevice Corrosion Sites: D 124 (24 max.)
‘ Hem// 5|4v-pare Sfamz i j
— Mole SFeczmen l«e/w’islze:l Far Earﬂwv ‘1357‘5%\7
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T x -0.20 i g
g ] C22R176.dat - 1.00E-06 O
] 0.05M of NaCl g
-0.40 - 0.0075M NaNO; at 95°C I
T ] = 1.00E-07
: i<10” A/em’ at 424 mVgcg g
' -0.60 1 i<2x10° A/em® at 283 mVicp L [ 1.00E 08
T <10 A/em? at 249 mVigeg el
B ] :
'080 T ¥ 1 ¥ T ¥ 1 OOE'OQ
.
T 0 10000 20000 30000 40000 50000 60000 70000
Time, seconds
_._.1..—\'_
[ 1 1T 1 1 i 1 I 1 T 1 T 1 I i I i 1 1 1 ) 1 ' 1 ' 1 '
1 I T T T T 1 1 1 U T 1 1 ) J ¥ 1 1 v I I 4 I ¥ T J
1 1 ) 1 1 i i) J ] T 1 I 1 ) I | 1 1 1 t 1 I I 1 i
1 1 1 1 1 \l\l‘i\l J L 1 1 1 1 I I 1 1 I ! T I I 1 1
T 1 ] 1 ! 1 i L} T ‘\l Ll ¥ I 1 I I | ) 1 ' ! [ ! 1 )
1 I I ] 1 1 1 I I ' I \ll\l i I I I I I [} T i I 1 1
I 1 4 | 1 1 ) 1 1 I T 1 | I I I 1 1 I J i U i 1 t I
T T T T T T T i ] 1 1 1 I 1 1 1 I\I [ § i 1 T 1] T )
| T i ) L T T L) ¥ 1 1 T L) 1 1 ¥ ‘I L) T 1 1 T T ] i
1 ¥ ] T T T ¥ ] ) ¥ 1 1 T T 1 T I I'\I\ ] T : »
To Page No.
Witnessed & Undefstood by me, Date Invented by Date

S Ak



90

Project No.
Book No.__________

From Page No.

TITLE

Project No.

BookNo.__

91

Repassivation Potential Test
Objective: Same as page 1.
Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

From Page No.

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

0.60

Hardware Torgue to 50 in-oz. :

Shap-on USA

Torque Screwdriver:
' Cal: 9/4/03

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 4/, /186104
Final Weight: 4/, 7 $31% 9

SN: 1001200319
Due: 3/4/04 ‘

SN: 12809099
Due: 11/15/03

Solution: 0,05 of Q"+ 0.0l M NO3™+ DI walev to 2000wmly

3584l g oF NaCl Lot# 03%j03
1’7030- ot NaNzy Lof #020809

Model: OHAUS
Cal: 7/29/03

Reagents measured with

Initiél pH: 5.120
Final pH: £, 069

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Test Temperature: 75 ‘e
cal: 3/1 /932
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: - 0.393 V

Ept: - .097 \/
Potentiostat: EG&G Model 273
Last Verification Date: 3/4/03

Model: Keithley 614
Cal: 10/28/02

Verification Due: 9/4/03

Number of Crevice Corrosion Sites: 0 /24 (24 max.)

Heauy Svthl\ate 5fo.‘«ui_w\?

SN: 2883
Due:

feqfac
SN: 3340
Due: 8/11/04
SN: 2291257P6

Aol

Measured with Hg Thermometer SN: C9¢- /¢ ¢

Due: 5/1/s¢%

SN: §21032¢

SN: 467374
Due: 10/28/03

SN: 10120

Potential, V vs SCE

Potential

Current Density

C22R177.dat
0.05M of NaCl
0.01M NaNO; at 95°C

i<10”° A/em? at 461 mVscg
i<2x10%A/em® at 317 mVcg
1< 10-.6 A/CI'Il2 at 281 mVgcg

1.00E+00
- 1.00E-01
— 1.00E-02
— 1.00E-03
— 1.00E-04
1.00E-05
- 1.00E-06
1.06E-07

: 1.00E-08

= 1.00E-09

30000 40000
Time, seconds

10000 20000

50000 . 60000

70000

~ Current Density, Alcm~2
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Repassivation Potential Test
Objective: Same as page 1.

Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Spécimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen - .

surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers aftached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA

Cal: 9/4/03

SN: 1001200319
Due: 3/4/04

SN: 12809099
Due: 11/15/03

Model: Sartorius Genius
Cal: 5/15/03

Initial Weight: 4/ 10438 ki
Final Weight: ), 0989 g

Solutlnon: 0.05SM of CA ¢ 0.005M Noy + DI Waler 1o 'ZOOOWL\

5. 8493 o NaCl Lot# p3y/o3
9. 8S7j o} NaNZy Lo # 020309

Reagents measured with Model: OHAUS SN: 2883
Cal: 7/29/03 Due: 679?33—
VJ24 Jou
Initial pH: 5.737 Model: Fisher Accumet 950 Meter SN: 3340

Cal: 8/11/03
pH Probe: #13-620-296

Due: 8/11/04
SN: 2291257P6

Final pH: é‘"q 1%

Test Temperature: 4z ‘c Measured with Hg Thermometer SN: ¢76-317

Cal: 7/15/¢3 Due: 1/15/0¢

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 05/ %317
Gas: 99.999% Nitrogen Gas

Ecorr: - 0,524\ Model: Keithley 614 SN: 467374
Ept: ~p, pq2\/ Cal: 10/28/02 Due: 10/28/03
Potentiostat: EG&G Model 273 SN: 10120

Last Verification Date: 3/4/03 Verification Due: 9/4/03

Number of Crevice Corrosion Sites:

0 124 (24 max.)
Heawy sudace $+Alyl;hj~ v .

Da":{" CIZR['I?
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Repassivation Potential Test
Objective: Same as page 1.
Alloy / Heat No. : Thermally aged C-22 / 2277-8-3175 (see pg.52)

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimeh
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

From Page No.

Hardware Torgue to 50 in-oz.

= Torque Screwdriver:

Initial Weight: 49, 77723 N

Reagents measured with

— Initial pH: 5.9/3
— Final pH: 7, 407

— Test Temperature: 45°C

Counter Electrode: Platinum Flag

Gas: 99.999% Nitrogen Gas

Ecorr: ~ 0.1 V
Ept: +0.119N

Potentiostat: EG&G Model 273
Last Verification Date: 3/4/03

- ‘ Number of Crevice Corrosion Sites:

Snap-on USA
Cal: 9/4/03

Model: Sartorius Genius

Model: OHAUS
Cal: 7/29/03

Model: Fisher Accumet 950 Meter

Cal: 8/11/03
pH Probe: #13-620-296

Measured with Hg Thermometer SN:

Cal: 5///¢ 3

Reference Electrode: Fisher 13-620-52

Model: Keithley 614
Cal: 10/28/02

Verification Due: 9/4/03

SN: 1001200319
Due: 3/4/04

SN: 12809099

| Final Weight: 4o, T7631 g Cal: 5/15/03 Due: 11/15/03
— Solution: P p5M of L™ + 0.0023M N0~ + DI w»t\t»., 75 2000 maly
— 5.85lg ) NaCR Lot # 03903

B O'LBIJ 0 NaNG Lot #020809

SN: 2883
Due: #29/63

_ V24 /e
SN: 3340
Due: 8/11/04
SN: 2201257P6

e

c96-1/0€
Due: 5/1/v¢

SN: 9‘12/0,5251

SN: 467374
Due: 10/28/03

SN: 10120

O 124 (24 max.)
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T 0.60 - 1.00E+00
— C22R179.dat i '
v Potential 0.05M of NaCl I 1.00E-01
! 0.50 0.0025M NaNO; at 95°C [
I 3
| 0.40 ] : 1.00E-02
. | 1.00E-03
— 0.30 - 2 o
C W ] s ‘ E
= ? ] L 1.00E04
—T— ; Current Density - 1.00E-05 g _
S g 010 ; a
S - 1.00E-06 ©
I— S ] 5 g
0.00 - ! o
' - 1.00E-07
S— ] :
-0.10 - i
T | - 1.00E-08
e i<2x10° Alem® at 548 mVscg i
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. . - i
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I have reviewed this scientific notebook and find it in compliance with QAP-001.
There is sufficient information regarding procedures used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat the

activity.
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