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Objectives: Determine the effect of thermal aging time and temperature on the
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Initial Scientific notebook entry for repassivation potentla]measurements e
[T - Title: Alloy 22 Repassivation Tests P
—— . Tests Preformed by: Darrell S. Dunn, Letai Yang, Div 20; BrianDerby,Div.18 . . . "7
I -
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" localized corrosion susceptibility of Alloy 22. ' ‘ A
- Ty T ‘]“""}

" Equipment: Laboratory oven for exposure of test specimens at 600 to 900 S CRE—
—— . Thermocouple and thermocouple meter. Keithley 614/617. Solartron 1287 ... e 7T
| — . Potentiostat and CorrView Software or equivalent, Electrochemical test cell. T
T ¢ ) . ‘vf_*—L'—r_“ |

~ Materials: Alloy C-22, heat 2277-8-3175. Other materials and heats to be " b ]
T added and identified prior to testing. _ T
——_ Specimen specifications: Specimens will be equivalent t0 20.01402.571.006 S S
. unless otherwise specified. R =
——|—1 ' . e T |
~ Measurement Parameters: Temperature and time of exposure, Potential and " T
[ 7. Current of specimen during test. e
T ' S ”“;“‘1“"‘7_
——1_ Required level of accuracy: Temperature= 2 °C, Time of exposure + 1 minute, e [T
[ Potentials + ImV, Current + 0.01 microamp. - I e
____'________IM' - . S e [ r._—--.—a..r...—-w
""" Uncertainty and Sources of Error: Current measurement error can occur for ' —

" localized corrosion processes because the actively corroding areaisnot the same T
— 7. as the surface area of the test specimen. e S
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Initial Scientific notebook entry for corrosion resistant matenal potentiostatic -

and potentiodynamic polarization tests.

- Title: Potentiostatic tests, cyclic polarization tests, crevice repassivation tests, |
passive current densny tests, critical plmng temperature tests critical repassivation |

temperature tests.
Tests Preformed by: Darrell S. Dunn

O_bjectives: 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 Electrometer model 614 SN 555368 or
equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops,
Electrochemical Impedance Spectroscopy system including Solartron 1260 FRA and
Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National
instruments Labview data acquisition software or Strawberry Tree data acquisition
software. :

Materials: Al]oy C-22 Al]by 825 A]]oy625 and Tfpé"Sle staiﬁ]ess sfeel

Spec1men specnﬁcatlons Cylmdnca] CPP ‘specimens 1 915" x 0: 25@” and- Cnev:cel- :

repassivation specimens with Teflon crevice washers attached to surface. "

Measurement Parameters:
Temperature of solution + 2°C

Current and Potential as described in TOP-008.

Required level of accuracy: Poteritials + 5mV. Current less than 0.1 microamp.

Uncertainty and Sources of Error: Current density calculated as current divided
by sample area. Actual current density of corroding areas As not determined.
Resolution limit of data acquisition systems may limit accuracy of pass:ve current
. density measurements.
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Objective: same as pg #1 and #2

Repassivation Potential Test

Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607)
L]

Specimen Preparation: Specimen machined fo 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:  41. 214} L\c\}
Final Weight:  41.2{ 61l
Solution:

Reagents measured with

&.09%
C;-ZOY

Initial pH:
Final pH:

Test Temperature:  75°C

Counter Electrode: Platinum Flag

Snap-on USA
Cal: 9/4/03

Model: Sartorius Genius
CAL:11/14/03

0.5 m NeCl
5944

Z-Hos
+ b }

Model: OHAUS
Cal: 2/04/04

Model: Orion EA 940

Cal: 7/15/03
pH Probe: #13-620-296

Measured
Cal:

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: ~H1Z
Ept: -~ 37Y ~

Potentiostat: EG&G Model 273

Model: Keithley 614
Cal:.

Number of Crevice Corrosion Sites:

o S‘la ~
Qneuice \)JﬂS\\(LrL -

e e dh Son bl

1X/22] 8%

n)(,/o)

Na.cl

ith Hg Thermometer SN:

SN: 1001200319
Due: 3/4/04

SN: 12809099
Due: 5/14/04

f B.o5 m MWHCO;
ot ¥ o359

NaH 05 Lof # 6525906
\NN‘\‘M To &OO(‘)N.’

SN: 2883
Due: 8/04/04

SN:2330
Due: 7/15/04
SN: 2291257P6

1€ 330
Due: (p/:a )oq

SN: ©25)439

SN: 467374
Due: ,)/(,qu
SN: 10120

O /24 (24 max.)
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Current Density, A/cm?

100 —

10-10

Potential

i < 10 Alem? at 550 mV
1<2x10°A/cm? at 550 mV
1< 10° A/cm? at 382 mV

C22r200
C-22 heat 2277-8-3175

SCE
SCE
SCE

Thermally aged 870 C/5 min
0.5 molar NaCl + 0.05 M NaHCO,

[HCO,V[ClT1=0.1
95°C
Potentiostatic

Reverse Sweep rate 0.0167 mV/s

Current Density

0.80

— 0.60

— 0.40

— 0.20

— 0.00

— ~0.20

— -0.40

0

20,000

T ]
40,000
Time, seconds

60,000

80,000

T -0.60

100,000

Potential, Vgop
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Book No._____
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: Repassivation Potential Test :

LI B B Objective: same as pg #1 and #2 T
e T — Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) —,—-—-—r——,———
- Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen FE—

surfaces polished to 800 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
—r—7T7 water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. —— ]
Hardware Torgue to 50 in-0z.
L L T s T ]
Torque Screwdriver: Snap-on USA SN: 1001200319 |
b Cal: 9/4/03 Due: 3/4/04 T T
e e Initial Weight: U1-23 627 & Model: Sartorius Genius SN: 12809099 ——
Final Weight:  Y1. 25220 5 CAL:11/14/03 Due: 5/14/04 :
T T T ) e
Solution: -5~ Nt + 002 ™ N H QOJ }‘
I 1 T 1 T
A ~ 1
. , Sv. U4, Nut] Lot T O3sH2s |
! T T
# |
3. 35y 3/ N HC/OJ L01L 035’70L i
— T T T T
+ oY \AA*UL To 20(9OM«IJ
T Reagents measured with Modei: OHAUS SN: 2883 T T T
Cal: 2/04/04 Due: 8/04/04
T T T : - B e
‘ Initial pH:  1-4 %S Model: Orion EA 940 SN:2330
T T T ' L N
FinalpH: 9.S¥Y Cal: 7/15/03 Due: 7/15/04
T T T pH Probe: #13-620-296 SN: 2291257P6 T T T}
T T T ‘ ; |
Test Temperature: G5 % Measured wjth Hg Thermometer SN: C96-371 ‘
AL R
l ' ! Cal: )/S’}O'“l Due: 7/ /S/ot-/ v
— T [ s e —
Counter Electrode: Platinum Flag
7 Reference Electrode: Fisher 13-620-52 SN: 23506063 ' ‘
— T T . —T T T
- Gas: 99.999% Nitrogen Gas
T T T Ecorr: -~ 410 »v Model: Keithley 614 SN: &~/(, 3 31y T _
Ept: 1Y cal: Il) (,/o'} Due: ”/(’ /04 N
' Potentiostat: EG&G Model 273 SN: 10120 ‘
T T S B S —
T T T T
Number of Crevice Corrosion Sites: L] 124 (24 max.)
T T T T T
T T Qﬁeuiu QO‘L/WSBO'\ [ XN 4 l0c~“i0f\s o'@ Curevier —
A washea - Surleae Shainin Ol “HA"‘ on A Sun\Coec 5 ——]
‘ Hrea (ﬁef\\ét«. ‘\n‘r\‘\‘ Sla)n? ?, Anounm Coanosig~ locl(iJ‘}bh ¢ ‘ ‘
T T N B . E—
— T T
T T T1T ] T 1
o Dale 22240 |
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1073

104 —
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10'7 —

Current Density, A/cm?

108 —

urrent Density

i< 10° A/cm? at 253 mV g
1<2x10°A/cm?at 113 mV
i< 10% A/cm? at 107 mVgg

C22r201

C-22 heat 2277-8-3175
Thermally aged 870 C/5 min

0.5 molar NaCl + 0.02 M NaHCO,
[HCO;VICI] = 0.04

95°C

Potentiostatic

Reverse Sweep rate 0.0167 mV/s

— 0.60

— 0.40

— 0.20

— (.00

|
Potential, Vg

— -0.20

— -0.40

-0.60

10710

| [ | [ I I
20,000 40,000 60,000
Time, seconds

80,000

100,000
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Repassivation Potential Test cor T g 103 0.80 ‘
I T Objective: same as pg #1 and #2 T T —T -——
S I e Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) B I T 5 - B ]
e Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen — e ——t — 104 — 0.60 —
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI :
T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. — T T 1 —r—r =
Hardware Torgue to 50 in-oz. f . -
S— — e | ‘ Potential —
Torque Screwdriver: Snap-on USA SN: 1001200319 : 10°° — 0.40 !
T Cal: 9/4/03 Due: 3/4/04 : —T 7 T | —T NE T
e Initial Weight: <11 ©b q5} Model: Sartorius Genius SN: 12809099 — 5 S i — )—'
Final Weight: 4 }. 09413 CAL:11/14/03 Due: 5/14/04 , 8 ]
N S A : o - |
_} e T ‘| T ] L b 10 6 — 0.20 >UJ ~
A Solution: O.F M Nell + O.| ™ [\)“!-\C,BJ ; ‘B ' . —
B, L ‘ T = Current Density - = 5,
5%.49. Natl  [of FosU2| ‘ | L iy E —
Jb. 307 Nakito; Lot * Gasaib LI R | T = ; C22r202 ) 5 '
! p - C-22 heat 2277-8-3175 ‘ — 0.00 e - ]
SN B e BT ux ! - 10 S ]
t Yea Fo zooomls L | § Thermally aged 870 C/5 min ~ |
U Reagents measured with Model: OHAUS SN: 2883 T T — T T E 0.5 molar NaCl + 0.1 M NaHCO,4 Kl — ]
i Cal: 2/04/04 Due: 8/04/04 ; 1 &) [HCO;VCIT=0.2 | | L
” . T ! T 108 95C — -0.20

— Initial pH: ¢ . (YY) Model: Orion EA 940 SN:2330 e — | Potentiostatic f—
Final pH:  q. (7. Cal: 7/15/03 Due: 7/15/04 ‘ i Reverse Sweep rate 0.0167 mV/s - |

T T H Probe: #13-620-2 : f ! - i ]
p robe 0-296 SN 2291257P6 ' T T T T T T , i< 10 5 Alcmz at 550 mVSCE :

T 8 T T T T 107 — . -6 2 — -0.40 -

Test Temperature: 43¢ Measured with Hg Thermometer SN: /¥ 33065 1 < ?(;( 6112/ AﬁCIIlS ZBSSOVmVSCE L—
cal: 1222 )y Due: (,/z f’—/o‘/ e B B T 1< cm? at mVgg — ;

SE— : : . . Ignores current spikes after 40,000 seconds —
Countef Electrode: Platinum Flag ' 10-10 I I I I -0.60 :
Reference Electrode: Fisher 13-620-52 SN: 02§7/439 toT ' ' ! T | l ‘

| - 0 20,000 40,000 60,000 80,000 -

T . T T T T — T ’ ’ ’ ’

Gas: 99.999% Nitrogen Gas Time, seconds ;

T Ecorr: =462 ~v Model: Keithley 614 SN: Y737 T T T .
1 Ept: - U4 ~y Cal: /b T‘S Due: / efog T T T — T 1 |

Potentiostat: EG&G Model 273 SN: 10120 : —

1 T i : T ¥ J I I A

! 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 T T

Number of Crevice Corrosion Sites: O /24 (24 max.) : [ \
I T 1 } T T i T | T 1 1 I 1 ) I ‘\ T I T 1 T 1 1 I I T l I [ ¥ T T
. . . NQ Qﬂ(’,d\ ce Cblu\.ojl or QA‘O'\ khy [06@4‘1 [N G% Qﬂ-bu)‘ el T ) ) T li " T . T ; . . T : T . T T T T I : T T T T T T T T
- Q9 TN ; \
' . . \lw:ss\r\e.n. o\ \Hr\\' Slain & on A»(( 5\)4'@”%5 D'Q Sft'/u ~e T T T T f T T T T T T T T T T T T T ‘v\l T T T T T T T T T
) it
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T T T T T T T k[ T T T T T T T T T T T T T J T T T T T T T T T T T T
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I T T T T T L 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 T T T T T T T T T T -~
) To Page No. 8 T ToPage No.
Witnessed & Understood by me, Date Invented by Date Witnessed & Understood by me, A Date Invented by Date
Recorded by 2l oy /
Z/2/ s

- \p%//

;e'coZed by QJ



10

Project No.

Book No.____

From Page No.

TITLE

Project No.
Book No.______
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- ——
A

T

L 10-5 —

10'7 —

Current Density, Alem?

108 —

109 —

C22r203

Potential -

Current Density

Thermally aged 870 C/5 min

C-22 heat 2277-8-3175 ‘ | W

0.5 molar NaCl + 0.15 M NaHCO,

[HCO,VICI]
95°C
Potentiostatic

=0.3

Reverse Sweep rate 0.0167 mV/s

i< 10° A/cm? at 550 mV g
i <2x10° A/lem? at 550 mV g,
i< 10 Afem? at 550 mV

— 0.20

1010

20,

I | | | |
000 40,000 60,000
Time, seconds

80,000

0.80

— 0.60

— 0.40

0.00

Potential, Vicp

-0.20

-0.40

-0.60

I N

1

o

7 )

=)

——— . t‘l T T
| L L EI T T
& r T %I_ l. T
!
Repassivation Potential Test T
T T Objective: same as pg #1 and #2 T T
—ﬁ—r; Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) . : ;
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. — T
Hardware Torgue to 50 in-oz.
—
Torque Screwdriver: Snap-on USA SN: 1001200319 ' ' '
———— Cal: 9/4/03 Due: 3/4/04 o p— :
— Initial Weight:  41.14277! 94 Model: Sartorius Genius SN: 12809099 —
Final Weight: b“_ V3991 } CAL:11/14/03 Due: 5/14/04
T T T T
Solution: O.5m N T 0.5 MuHQOJ e
ﬁ_r— F
A 5948, NuQ) Lt *¥ o359z -
25.203 M,J'\QOS Lot # 02490
S ——
4+ O U«e‘\v\, \\‘o ;«Q‘)Ow\5 ' l l
— T T Reagents measured with Model: OHAUS SN: 2883 T T T
Cal: 2/04/04 Due: 8/04/04
T T | a— T
Initial pH: B - O22 Model: Orion EA 940 SN:2330 I
oo —————— . T
Final pH: g. 545 Cal: 7/15/03 Due: 7/15/04
—T T pH Probe: #13-620-296 SN: 2291257P6 LI T
DL T T T
Test Temperature: G5 Measured with Hg Thermometer SN: CG 6 -377
L T T
Cal: V{5 oy Due: 7//5' oy I
IEE——
Counter Electrode: Platinum Flag l I I
LI Reference Electrode: Fisher 13-620-52 SN: 9250063 roT '
T Gas: 99.999% Nitrogen Gas g
—T—T—  Ecorr: - S3lm™ Model: Keithley 614 SN: 467374 T
Ept: T4 v Cal: W lbluj Due: 41 6/0‘-{ 1 T
Potentiostat: EG&G Model 273 'SN: 10120 ?
——TT [ T T
T T : T T
Number of Crevice Corrosion Sites: ©/24 (24 max.) .o
; T I 1
I No  Creviee Cowrosion  Saom kn\/ \kuf\ﬁ on o Cevjee I
1 Wwaghea - D\)\\ ‘HJF 5"-«»‘- m'fa_ [ A—“ Surz,'Q"'U S cs'% S P&dw\ Lr | :
I T
I RPETVAN @o,‘?b\-\\'\ S \,&M\\@A > ——
A T T T T
ootn T2z L0
T T T T Y T T T T T T T | — T T T T T T T T
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1 T

L L

Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607)

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

Repassivation Potential Test

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: U 157434 }

Final Weight:

Snap-on USA
Cal: 9/4/03

Model: Sartorius Genius

SN: 1001200319
Due: 3/4/04

SN: 12809099

Solution:

Reagents measured with

\\, LY
19. Lul

Initial pH:
Final pH:

Test Temperature: 4§

-0

TN s250 CAL:11/14/03 Due: 5/14/04
©-S N Nat) + 0.0za~ N co,
S -Hq o Nuct ot 4 03542 ’

4oouz] N, eo, @FHoarvop

~+ hl}wgv\-g,\_ Yo 2000 wlf
Model: OHAUS
Cal: 2/04/04

- 8N: 2883
Due: 8/04/04

Model: Orion EA 940
Cal: 7/15/03
pH Probe: #13-620-296

SN:2330

Due: 7/15/04
SN: 2291257P6

183305

Measured with 7g Thermometer SN’
03 Due: Co/?"/b"l

Cal: ‘1/35

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: ~Hodmy
Ept: 2006 Ay

Potentiostat: EG&G Model 273

Number of Crevice Corrosion Sites:

qu\){ ce

Copanosiom o~

SN: 0es r439

Model: Keithley 614 SN: (7334
Cal: ft &703 _ Due: n/(,/oc/
SN: /0120

0/24 (24 max.)

o/v‘f "?oe)% eQ Caetlec W‘%L"\

‘\'\.\9 54“‘!’\ i n} e~ A«“ SUQQ"“N/S 5'%‘ ‘SP&Q/‘II'VY"
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T H 1 f T 1 t ¥ T T T T ¥ T ¥ T 1 T T T T T 1 ¥ T .
T T i T !_
T ¥ T T ‘L_
T i I T 1074 0.80 r.._4
1 [ 1 f - —
e m — 0.60 —
105 — » -
b T 1 i —
T Potential Current Density L 0.40 ‘_—_
I T T T g 105 —] l
I I 1 r 2 = .
- — 0.20 3 ]
¥ T t t b | -
ua B !E:\
i e 5 107 — C22r204 = -
a C-22 heat 2277-8-3175 §
f ¥ ; T - Thermally aged 870 C/5 min — 0.00 1= —
5 0.5 molar NaCl + 0.02 M Na,CO, &
(R aa w— = 4 [CO,VICL) = 0.04 L }-—
3 10— 95°C ]
L ' ! Potentiostatic L .0.20 !
Reverse Sweep rate 0.0167 mV/s -
T ¥ 1 1 i
L 100 — 1< 105 A/em? at 220 mV g P ]
e S i<2x 10%A/cm? at 143 mV g \ -
— i<10%A/cm?at 111 mVg — ]
¥ T R
T ¥ T T 10'10 T I T I T | T T -0.60 ._
! ' ! T 0 20,000 40,000 60,000 80,000 100,000 ““'
Time, seconds -
1 1 1 1 i
1 [ [} T L..—
T T T T ..._.
T ¥ T T . [ ] ' 1 1 f i ] ] r T T T T [] T 1 T
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T
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l T T T T
T 1 T T 1
v T ]
LA Repassivation Potential Test T
T T Objective: same as pg #1 and #2 ___.r____l__r_____
. . Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ;
7 T
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 T
T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. —
Hardware Torgue to 50 in-oz.
' ' ' l Torque Screwdriver: Snap-on USA SN: 1001200319 ‘ ' T
—T — Cal: 9/4/03 Due: 3/4/04 —
. InitialWeight: 40.9/77/ Model: Sartorius Genius SN: 12809099 —
Final Weight:  Lj(5. 95003 5 CAL:11/14/03 Due: 5/14/04 j
T T T 1 — T T 1
Solution: (& 1
- o0.5m~ Nl &+ porm N, CO; A
_ s¥47, Ml LoF¥ozsars | |
I S w— —
£ '
I 0. 602, Ny CO, to f* o2voe |
— T y Reagents measured with Model: OHAUS SN: 2883 T
Cal: 2/04/04 Due: 8/04/04
T T I T -1 1 1
Initial pH: J1- 276 Model: Orion EA 940 SN:2330
i . '
© T " ' FinalpH: /-0 Cal: 7/15/03 Due: 7/15/04 ;
T T T | pH Probe: #13-620-296 SN: 2291257P6 e B e N {
I I I 1 T T
Test Temperature:  95°%_ Measured with Hg Thermometer SN: C96-37 j
T Cal: //zd" oy Due: 7/1570Y ‘
o ' ' Counter Electrode: Platinum Flag 1
T T T T Reference Electrode: Fisher 13-620-52 SN: 4250063 ' T J
T T 7 Gas: 99.999% Nitrogen Gas oo
™—T—T—7T Ecorr: ~4lav Model: Keithley 614 SN: 467374 N A R
e Ept: -27 Mmoo Cal: s (,703 Due: n/ (,L( : \
o B N B
Potentiostat: EG&G Model 273 SN: (0(20 :
T T T T T T T
| T z"—l—r——r—
Number of Crevice Corrosion Sites: 0724 (24 max.) 5
S N B S e —
%
—r—— N Qedicr  Conmosien /7/"( \Qw‘\ ‘Q— CQeice \)JpSLW ‘__,__,__‘___
T T Mo SVL&QQ ¢ Stelnl ')/ —— ]
I ¥ ¥ 1 =T T T ]
— T T . 044‘*‘- tezpzos” LT T
1 T T T T T T T T 1 T T T T 1 T T I\ 1 \| q‘ T 1 1 B ) T 1
* \/v‘\\ & no\\s\'\ Specinee Lan m?\')(\% \eli
1 T T ¥ T 7 T T 1 1] ¥ T ‘I T 1 1 ¥ T T T T T T T R
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T T T T T T T T T ] T T T T ¥ ]
|
— T T T~ %—-
104 0.80 Eo
T 1 h
T 71— = L—
L — 0.60 .
N R 10-5 i
Potential — __
T T T
Current Density L 0.40 -
‘ T J ()] |
g 106 B _
T )
< S
o — 0.20 >8
~d p——
8 107 C22r205 — 38 —
a C-22 heat 2277-8-3175 g ‘
e ) Thermally aged 870 C/5 min — 0.00 ° —
5 0.5 molar NaCl + 0.05 M Na,C 9-1
7] 2 ]
—rT— B [COVICH] = 0.1 _ :
I S [ 95 oC |
) Potentiostatic 020 :
. Reverse Sweep rate 0.0167 mV/s —
T 1 1 B i
109 — i< 105 A/cm? at 535 MV \\ » B
T . — =U.
i<2x10%A/cm? at 486 mV , ]
__.._'_r——-——'—- . i
i< 10% A/cm? at 467 mVyg — |
—T T T —
1010 l I I | I | I | I -0.60 —
L 0 20,000 40,000 60,000 80,000 100,000 ]
Time, seconds -
T 1 .
T T 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 T T T T T T T T 1 T T T I T T T T T ¥ T T I
1 T T T T T T T T i T T T [ T T T 1 T T 1 j T T 1 i
T T T T T T T I\N T T T T T T T T T 1 T T ) T T T
T 1 1 T T ] T T T [) T T 1 T T T T T T T T T 1 T 1 1
T T } 1 T i T 1 1 I\\I T T 1 T T 1 T 1 1 i T I
T T T T T T T t T T 1 1 T T \l\l T I T i T T T T T I
1 I I T T T ¥ T T ¥ T T 1 T i T \ ¥ T T T T T T 1
T T 1 T 1 T T H T T T 1 1 1 f I T i ‘\l I T T i ¥ T
T T T T T ] T T T T T T T T L] T i T T 1 \ L] T T 1 T
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T T T T

1 1 T T

T T T T
T T T R ’
_— L e p
T T T Repassivation Potential Test i
—T—TT  Objective: same as pg #1 and #2 , L ‘
!
. — Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ‘—r—r—r—'*
: ' Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen ——1——T——r——
! ! surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
T " —r water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. T T
Hardware Torgue to 50 in-0z. ‘
A B AR R
L ~ Torque Screwdriver: Snap-on USA SN: 1001200319 '
T T Cal: 9/4/03 Due: 3/4/04 I B B
T T r . Initial Weight: L|| . LO(@YXS)_ Model: Sartorius Genius ' SN: 12809099 A I — —
Final Weight: (,H 770 ,} CAL:11/14/03 Due: 5/14/04 ‘
T T T T ' ) — T
| Solution: 0§ m~ Noll + o.um M""J CO3 T
T I I r
YR, Noo| Lof # 025721 ———
{ 1 T T i
Ql.yq?} M, 00y tof & 629087 |
T T T
T +OT wafew M zood (s '
T T T T Reagents measured with Model: OHAUS SN: 2883 ! T
Cal: 2/04/04 Due: 8/04/04
T T | — DL
Initial pH: |1, 246 Model: Orion EA 940 SN:2330
[ A e m—
T U FinalpH: 1. [%2 Cal: 7/15/03 Due: 7/15/04
T T — pH Probe: #13-620-296 SN: 2291257P6 '
i T T T ‘ T T
Test Temperature: 9{‘?(. Measured with Hg Thermometer SN: [/ ¥3305 —r-—r——r——
I T T T
Cal: l?/n 03 Due: 6/?3/0‘1
I N I
"' 7 " CounterElectrode: Platinum Flag !
S e N
T I T Reference Electrode: Fisher 13-620-52 SN: Q25 /435 ]
T T T Gas: 99.999% Nitrogen Gas |
{
T T T Ecorr: -~ 314~y Model: Keithjey 614 SN: 467374 "
| N , Ept: - ,bg,..\/ Cal:  f1u/p2 Due: /ife/0Y O e Y R
Potentiostat: EG&G Model 273 SN: 4)loy *
' | T S E—
1 T T T :
T T T T w“
Number of Crevice Corrosion Sites: 0/24 (24 max.) .
| — T T i
— : . Ny 7‘13.,- o% Creviet  Qsanosiom - Cga\o '}7#)’ ——
N 5&;;,\““&, O~ M\ 5u4€nec5 ol Specdr— s m
L I I N
T ] T T
- Oa;ﬁ Ccezl20( —_——r
t ] T U T T T T T T T ¥ T 1 T T 1 T T T T T T T T T T T
h S N\’AQ i hul\\ L DA\\\\.\ &n,\ %’()«S&:\u\, \Yo‘éé“';\.«
1 1 I T 77T 1 T 1 T | Ll Al h) T LI} T T T dr T T T T T T
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0.80

— T T T 107

— 7T 107

Current Density, A/cm?

I~ TrT1T 1 10-9 _

Potential

C22r206

C-22 heat 2277-8-3175
Thermally aged 8§70 C/5 min

0.5 molar NaCl + 0.1 M Na,CO,
[COVICI]=0.2

95 °C

Potentiostatic

Reverse Sweep rate 0.0167 mV/s

Data noisy - repassivation potential not determined

— 0.40

— 0.20

{ L 0.00
L 020

— -0.40

-0.60

10°10

] I I l ] ]
20,000 40,000 60,000
Time, seconds

80,000

L 0.60

Potential, Vgop
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]

I A e
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1 T T ¥ 1 i
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—T T o T T
i
[ S S I ; !
Repassivation Potential Test ! ' ' ' '
T T Objective: same as pg #1 and #2 T T T T
T Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) T ¥ T T
— Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen . . . ;
surfaces polished to 600 Grit finish using SiC paper. Specimen cieaned in acetone and rinsed in Di
T T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. T T T Y
Hardware Torgue to 50 in-oz.
T T ) T T
Torque Screwdriver: Snap-on USA SN: 1001200319
T T Cal: 9/4/03 Due: 3/4/04 L T T
e ——— Initial Weight: L[ [.O3%6( Model: Sartorius Genius SN: 12809099 —: 7 1 T
i ight: CAL:11/14/03 : ‘
Final Weight 41.63%20 Due 5/14/94 : i : i
Solution: 0.5~ Nl ¥ 0.5 m Nu} Q-O} —
T T T :
pn ;
I sy, NuCl oF © 03542 —
31-9lg Na, 03 ot % 525087 -
+ ©F st To 20006mls
T T T Reagents measured with Model: OHAUS SN: 2883 T T ! T
Cal: 2/04/04 Due: 8/04/04
T T T T T T T
) Initial pH: j.4ay Modet: Orion EA 940 SN:2330 — —
— 1 1 1
Final pH: 11.251 Cal: 7/15/03 Due: 7/15/04
T pH Probe: #13-620-296 SN: 2291257P6 o ' !
——T1 T 1 T T
Test Temperature: 95°C Measured with Hg Thermometer SN:  C 9 - 377 ————
IS N B
Cal: | }/r o0y Due: 7/ foy ;
T 1 T T
Counter Electrode: Platinum Flag i
T Reference Electrode: Fisher 13-620-52 SN: 425 0006) o
L T T T T
Gas: 99.999% Nitrogen Gas
T T Ecorr: = H 1Ym0 Model: Keithlgy 614 SN: 467374 T T
17 Ept- =1\ q ~ Cal: " !D/ZJ Due: “{(9 oY T T T T
Potentiostat: EG&G Model 273 SN: lol20 S
—TT '
—rTT T T T T
Number of Crevice Corrosion Sites: 0O /24 (24 max.) ‘
T T T . =T T T T
- No S)d.— QQ Queuviee Q@ULOS}ON - COOLO ‘/w\;/ T T ; ;
54./:,',/\ ;Aa/ (Y AJ\ S\J&Q“ 19 O'Q Sfu"% T T T T
T T B e
- —— Oﬂ«\‘b cLg 207 T T T T
t I T T 1 T T T T L T T T T T T T 1 T ] T T T T T 1 T ]
\k NA‘A. Uu-\\ Q/Ll)n\ \\\\'\ RW qugﬂ\
[ T T T T7 T Y T T I\ 1 T T T A | T T J T T T T T
. To Page No.
Witnessed & Understood by me, Date Invented by Date
Recorded by 279 0y

T T T 10-3 0.80 f‘
T T T |
- ]
{ ] T "‘
104 —] — 0.60 |
1 1 ] r
T I T Potential — ’
—T 105 — Current Density L 0.40
T 1 1 (
= - %
T T T < 8 i
—— & 10° — — 020 @
'5 _—
L g C22r207 = =
a C-22 heat 2277-8-3175 g !
e w 1077 —] | Thermally aged 870 C/5 min — 0.00 b |
— 5 0.5 molar NaCl + 0.15 M Na,CO, = ’
= [CO,V[CH =0.3 L
T B 95 oC
8 _ | Potentiostatic : L .0.20
R 10 Reverse Sweep rate 0.0167 mV/s
T T T |—
——1 0 i< 10° A/cm? at 485 mV g 0.40
— 107 ™1 {1 <2 x 106 A/em? at 448 mV e
i<10° A/cm? at 335 mV g —
T 1 T
T T 10710 I | I I -0.60
- 0 20,000 40,000 60,000 80,000
T T Time, seconds
1 T T
1 T T ' 1 1
T 1 I T 1 1 T T T ¥ ] T T T T 1 ] 1 I T T I T T 4 1
T T T T T T [] 1 T T T T T T I T 1 1 1 T T T T T T T
H T [ T 1 [] 1§ 1 I T T 1 T T T T T T 1 T 1 1 i T 1 T
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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 I 1 T T T T T T T 1 ] ¥ T T H \ T T T T
1 T T T T T T T T T T T T T T T T T ¥ T T T :
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Current Density, Alem?

1072
1073
104
10°°
106
10”7
108
107

10'10

95°C

C22r208
C-22 heat 2277-8-3175
Thermally aged 870 C/5 min
0.5 molar NaCl + 0.3 M NaF
[FVICI]=0.6

Potentiostatic

Potential

Reverse Sweep rate 0.0167 mV/s

i< 10° A/cm? at 550 mV .
i<2x10°A/cm? at 454 mV g
i< 10° A/cm? at 415 mVyg

Current Density

0.80 |

— 0.60
— 0.40
— 0.20

— 0.00

1
Potential, Vg

— -0.20

— -0.40

-0.60

20,000

40,000

60,000

Time, seconds

80,000

T T T 1 ! .
T T L ’ T |
1 1 1 T !’_T—"'j“_ . R
Repassivation Potential Test i
T ' Objective: same as pg #1 and #2 !
1 T T T Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) - l 7]
, T T T Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen e
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI !
1 T T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. m i
Hardware Torgue to 50 in-oz. ‘
t T 1 T »__I.—T__.-T_-—
Torque Screwdriver: Snap-on USA SN: 1001200319 1‘
1 T T 1 , Cal: 9/4/03 Due: 3/4/04 T '
T T Initial Weight: /. 07064 5 Model: Sartorius Genius SN: 12809099 [
. , | - Final Weight: ¢(.040 “)9/ CAL:11/14/03 Due: 5/14/04 T
-~ S5 ol + 3m NF A
r T T r Solution: 0.5 M N 0-3 ‘ (AR
S445, Nall Lo ¢ 625erzy : ]
1 1 1 T [aaS M N A
25193, NuF  Lof #qa555 |
1 T I 1 ( | e Sy
+ 0T watew To 2000mly
. T
T ! ! T Reagents measured with Model: OHAUS SN: 2883 ;
' — Cal: 2/04/04 Due: 8/04/04 e M
T
. . ; T Initial pH:  G-%49! Model: Orion EA 940 SN:2330 [ I R B
Final pH: 5- 00y Cal: 7/15/03 Due: 7/15/04 :
TTTTTT
T T T | pH Probe: #13-620-296 SN: 2291257P6
T T T T “_’T— T
r " I ; Test Temperature: 55% Measured with Hg Thermometer SN: /53305 —r“‘—r——-r——
Cal: 13/2& 03 : Due: 6/27[/64 5
T T T T ‘L._1__.|__.__T____
Counter Electrode: Platinum Flag :
T 1 T T . _I___r__..._r
Reference Electrode: Fisher 13-620-52 SN: 0257455 :
T T 1 ) T
Gas: 99.999% Nitrogen Gas !
T
et Ecorr: “37b ~v Model: Keithley 614 sN: 467374 ‘
[T Ept: +G ~v Cal:  lf6]s3 Due: I//“/"L/ T
— Potentiostat: EG&G Model 273 SN:  4lloY¥ e
T T T T T 1 lj
Number of Crevice Corrosion Sites: 0 /24 (24 max.) . T |
T T T T .
T T T T No Creviee QOWS}W‘ m; \Q Su't&h\e g)[“”"\ oo T T T
T T T T 7’1.&"5 Fﬁggiuk D3SO\U“;O'\ A’LDU'\O 60'} K Caeuce was l\e “5 T ) Y
1 T 1 T i T T T
— Dota C22.L30% T T
1 T H T T T 1 T T T T T T 1 I [} T T ¥ T T L] T T T T 1 []
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T T T

~

22y

— 1 Tt 1 T T T
1T T }I T T
i
T T L !
T 1 i
Repassivation Potential Test ‘g' ' '
T T Objective: same as pg #1 and #2 T ! !
|
L B E—— Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) :n T T
P17 Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen i, - T
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
T rTT water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. T T T
Hardware Torgue to 50 in-oz.
| A N I : T T T
Torque Screwdriver: Snap-on USA SN: 1001200319
T —T—1— Cal: 9/4/03 Due: 3/4/04 T
S R S Initial Weight: L//- O T96h Model: Sartorius Genius SN: 12809099 | — T
Final Weight: 4. 0933 CAL:11/14/03 Due: 5/14/04 " . :
. ———  Solution: 6.5~ Al + 0.25m Ma F —
e — Svdy, Necl Lo? Zoaswa ——
vl
20.950, N F  LoF ¥ 95155y _
+ D% wq’*m Mo 2660 ”‘()
T T T Reagents measured with Model: OHAUS SN: 2883 f 1 T
Cal: 2/04/04 Due: 8/04/04
L T T T
o InitialpH: G- 797 Model: Orion EA 940 SN:2330 —
Final pH: 9. 176 Cal: 7/15/03 Due:.7/15/04
— T T pH Probe: #13-620-296 SN: 2201257P6 e
T T T~ A !
— 1 Test Temperature: Measured with Hg Thermometer SN: C6- 377 T .
cal: I/rsjo+ Due: 7//0'/04/
— 1 1t 1t T T T
Counter Electrode: Platinum Flag
T T T :
Reference Electrode: Fisher 13-620-52 SN: 7250063 s
11T T T ¥
Gas: 99.999% Nitrogen Gas )
—r—Tr T X i '
Ecorr: —3/5~/ Model: Keithley 614 SN: 467374 AL
11 Ept: — G~V Cal: 1 b]03 Due: /l/g/ot—/ T T T
Potentiostat: EG&G Model 273 SN: /0/20 ' | :
T ' |
- — | T T
Number of Crevice Corrosion Sites: 7124 (24 max.) ‘;
1 1 . T T 1
Y Yo
S — Coevice Coanosive o~ /M’/ ‘?“«0\* &Q Qﬂuﬁ% (A/RS — r
S ——— Coo\o Ar ,\\- —S\lm'n'.n& o~ AM Gumkﬁrué e&" S\aw i~ s ' .
e T T 1
— O DAA C2ze 9«0‘) T T T
1 ] ¥ T ) T T T T T T 1 [] 1 [ T T T T T 1 ¥ T
[ T T ¥ T T T T ] 1 T T T T T T T T T
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Current Density, Alem?

1072

1073

104

107

106

10”7

108

10°?

1010

Potential

Current Density

C22r209

C-22 heat 2277-8-3175
Thermally aged 870 C/5 min

0.5 molar NaCl + 0.25 M NaF
[FVICI]1=0.5

95°C

Potentiostatic

Reverse Sweep rate 0.0167 mV/s
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T | B
e B s S Repassivation Potential Test “. — :
Objective: same as pg #1 and #2 ;
— T ‘
Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) I ‘ I '
T T T !
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen [ v
T T 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. )
T T Hardware Torgue to 50 in-oz. o T T T T
T T T Torque Screwdriver: ' Snap-on USA SN: 1001200319 : ; S—
Cal: 9/4/03 Due: 3/4/04 :
T T T !
Initial Weight: 4} 12569, Model: Sartorius Genius SN: 12809099 S
[T T R .
Final Weight: 4yy. oﬁC’ el CAL:11/14/03 Due: 5/14/04 ] i T T
[ R M pa © ‘
Solution: 0.5 m Nel\ ¥+ o2 ™M™ No | rer T T
T T T 3—-%_(4(:1?- N\ ot # 035472 T
T T Il Mo F loF T 991559 L
e <+ O \)VQ/A\LA. Yo 2000 -~l s : N
Reagents measured with Model: OHAUS SN: 2883
i T ! Cal: 2/04/04 Due: 8/04/04 T T T
Initial pH: 9.2 8 Model: Orion EA 940 SN:2330 T T
—T—T—T—  Final pH: G L Cj Cal: 7/15/03 Due: 7/15/04 B —
pH Probe: #13-620-296 SN: 2291257P6
T T T L f T
T T T
Test Temperature: 95 % Measured with Hg Thermometer SN: 183365 T
S — Cal: (2/27/ o; Due: ([,/2&/54/ T T T
T T T Counter Electrode: Platinum Flag T T T
T Reference Electrode: Fisher 13-620-52 SN: 025,429 r | l
—T T T — Gas: 99.999% Nitrogen Gas T ' T
Ecorr:  ~33[mv Model: Keithley 614 SN: L4073y
. Ept: -2 My cal: llfb /05 Due: |{ ]@?oq por
T : 3
 Potentiostat: EG&G Model 273 . sN: “lloy L
LI S R T———l——-r——-r——
T T T Number of Crevice Corrosion Sites: 2 /24 (24 max.) :“"l‘_‘—l—_l—'
- : ; Qavuier Com,OS]oﬁ o~ 2/}{“ LO(‘.V ‘lonb o~ CM"OL/ WAS‘V/» ’_I__r——r—
: : : Qm\o 4 A'\f Sta, a¢ } O~ A,“ S\ﬂb&‘*&t& & S(ﬂu A ‘_I__'__r____
T T : }——r——r——r—
T T T
| — ; 0 97\“ C2z .21V i
T T T T T T T T T 1 T T T T T T T T T 1 1 1 1 T 1 1 t
] 1] ¥ T T T ] T T T T T T 1 T T | T T L] 1 T 1 T ] T 1]
) T { T T T T 1 1 T T T ] T ¥ T T Ll T T T T T
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o C-22 heat 2277-8-3175 5 i
T T T - Thermally aged 870 C/5 min L 0.00 -
B 0.5 molar NaCl + 0.2 M NaF A
' ' =107 —|| [FUICH=04 B |
B 95°C ]
: @) Potentiostatic ;
- Reverse Sweep rate 0.0167 mV/s — -0.20 —
108 — ' |
— T —T1 1T — ]
- — 1<10% A/em? at 232 mV 040 —
: 10° — i<2x 106 A/cm? at 129 mV e -
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— T 1010 i | I | , | i i -0.60 -
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Repassivation Potential Test
Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607)

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 SN: 1001200319
\ Cal: 9/4/03 Due: 3/4/04
Initial Weight:  ¢{]. [% 310 4 Model: Sartorius Genius SN: 12809099 .
Final Weight: (. I337F % CAL:11/14/03 Due: 5/14/04
Solution: 6.5~ Nl 3+ 6.1 m N F
SY 45y Nme| ~ Gof #9559
12-Gudg NnFoo cof £ 46 1554

+ 0wl Yy

Reagents measured with

9-515
g.59%

Initial pH:
Final pH:~

Test Temperature: g5

Counter Electrode: Platinum Flag

Model: OHAUS
Cal: 2/04/04

Model: Orion EA 940
Cal: 7/15/03
pH Probe: #13-620-296

Measured with/Hg Thermometer SN:

cal: [ //5- ovr

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: 30k my

Ept: -5% .o
Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: g1 (,ﬁ}

2000 A()
SN: 2883
Due: 8/04/04

SN:2330

Due: 7/15/04
SN: 2291257P6

C56-377
Due: 7//.;-‘ [1¥

SN: gG2500C3

SN: 46734
Due: /l /b oy
SN: /0/z0o

Number of Crevice Corrosion Sites: Q /24 (24 max.)
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C22r211
C-22 heat 2277-8-3175

Thermally aged 870 C/5 min

0.5 molar NaCl ¥-0.15 M NaF
[Fl/[CI]=0.3 T,
95C
Potentiostatic L
Reverse Sweep rate 0.0167 mV/s .

i<10° A/em? at 372 mVg

] i<2x10% A/cm? at 277 mV

1<10° A/em? at 253 mV
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Current Density, A/em?>
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Potential

C22r212

C-22 heat 2277-8-3175

Current Density

Thermally aged 870 C/5 min
0.5 molar NaCl + 0.1 M NaF

[FJ/ICI] = 0.2
95 °C
Potentiostatic

Reverse Sweep rate 0.0167 mV/s

i< 10° A/em? at 332 mVy
i<2x10%A/cm? at 287 mV
i< 10° A/cm? at 264 mV
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LS
' ' Repassivation Potential Test i—,————ﬁ——q—m—
Objective: same as pg #1 and #2 . — |
o ——————— Alloy/Specimen: C22 thermally aged 22 2277-8-3175 (see pg.96 NB 607) :
. . T
. T . 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 LA
T T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. ]
Hardware Torgue to 50 in-oz. T T
LI L ‘
Torque Screwdriver: Snap-on USA SN: 1001200319 N
— T Cal: 9/4/03 Due: 3/4/04 ‘
U
—T T Initial Weight: {0 .9 0341} Model: Sartorius Genius SN: 12809099 :
T
Final Weight: 4. ¥y43 24 CAL:11/14/03 Due: 5/14/04
1 T T 5’ e ————
—T— Solution: 05 m Neth 4+ 0.0 ™ NuF ‘
7T
—— Sedle Nadth  oF % 035Uz |
R
$uty, NaF tof ¥ 95155% ‘
I T T i
1 B e —
T T | Reagents measured with . Model: OHAUS SN: 2883 1
Cal: 2/04/04 Due: 8/04/04 '
T T T 1 i
T
Initial pH: 7.5~ G Model: Orion EA 940 SN:2330 !
T T i
] ' Final pH: ¢ .38y Cal: 7/15/03 Due: 7/15/04 8
| — T ! pH Probe: #13-620-296 SN: 2291257P6 —
T T I I 1',_...__[._..__.[___.
Test Temperature: G 52C Measured with Hg Thermomieter SN:  / g3z05”
o Cal: 12/33?"3 Due: (/[22[04 | R B s
I I l I Counter Electrode: Platinum Flag L R
tror T Reference Electrode: Fisher 13-620-52 SN: 0281439 |
' ' l i Gas: 99.999% Nitrogen Gas e}
T T T Ecorr: Model: Keijthley 614 SN: 461374 ]
Ept: Mo’ Cal: I\ pfod Due: [t [oH f
T T . . pt: Qeco . al: b ue: ‘ ‘
Potentiostat: EG&G Model 273 SN: 4[l03 @
i ] T T i
T T
T T T T ,-————T———-I-——_‘
Number of Crevice Corrosion Sites: 2124 (24 max.) ]
1 T T T . i
i T
. 2 .
T T T T Quedice CO‘VLOs;‘ on O~ /Z‘/ ‘CC (;\ 6% Crew c¢ WbsL\&\- : :
T T T T b‘“""\\f :I""?L ’-‘&'fe« 0& Conres o~ ~ S""; “"2* o~ A’“ SU'D\CM L&-—-—r—-‘r——
B B S OQ 5 fece me~ :
T T T T i
Duda C20312 |
T ) J L ¥ ] 1 1 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 T T T T -
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C22r213 v
C-22 heat 2277-8-3175

Thermally aged 870 C/5 min
0.5 molar NaCl + 0.4 M NaF

[F-)/[CI]=0.8
95 °C

Potentiostatic
Reverse Sweep rate 0.0167 mV/s

1< 10° A/cm? at 180 mV g
i<2x10°A/cm? at 97 mVgg
1< 10° A/cm? at 48 mV

Current Density

1010

0

T | T
20,000

40,000

60,000

Time, seconds

80,000 .

100,000

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

Potential, Vgcp

30 BookNo._____  TITLE
1 1 i I 1 1 1 i I ¥ I 1 ) ) I ) ] ! ¥ T T T 4
From Page No.
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 LU
— T T T T T
—T T T T T ;s
T T T Repassivation Potential Test T T T
S SR IAE S Objective: same as pg #1 and #2 ; | .
e — Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607)
A B e m—
‘ Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen f
T ' surfaces polished to 800 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D} T T
- water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
) T T
Hardware Torgue to 50 in-oz.
T T T . T
Torque Screwdriver: Snap-on USA SN: 1001200319 !
Cal: 9/4/03 Due: 3/4/04 P——
O Initial Weight: t{}. ©77719 5 Model: Sartorius Genius SN: 12809099 -
Final Weight: 4}, o9 43 5 CAL:11/14/03 Due: 5/14/04 :
T T N N S B
Solution: 0.5 M Nl + 0.4 M A F ;
R e v . I S R E—
5% 4oy, MNu Lof Yossuc |
L T T T
33. 62T, NeF  sof # 006675 |
T T T T T
+ O% wq?\e, Y Looom& ;
ey Reagents measured with Model: OHAUS SN: 2883 o B
Cal: 2/04/04 Due: 8/04/04
T T T T T T
Initial pH: q.%27 Model: Orion EA 940 SN:2330
—TT T . L O . —
Final pH: 9.1¢9 Cal: 7/15/03 Due: 7/15/04
7 pH Probe: #13-620-296 SN: 2291257P6 [ s e —
L .
Test Temperature: g5 ° Measured with Hg Thermometer SN: C5(, - 37 y) ‘
T T T [ e B S—
Cal: ! /y/o«1 Due: 7//;' oLy
— T T . L e m—
Counter Electrode: Platinum Flag
L T Reference Electrode: Fisher 13-620-52 SN: §2500GC)y P T '
' ' T Gas: 99.999% Nitrogen Gas o '
— T T T Ecorr: ¢ Model: Keithley 614 SN: 61379 T T
Ept: Qecoage” Cal: ///6 z,—j Due: i/ 6/04, ‘
—TT IS R . E—
Potentiostat: EG&G Model 273 SN: /o/zo
—r t T T T T
T T T |
Number of Crevice Corrosion Sites: 14 124 (24 max.) T ‘ ‘
I R T T
. . 1y 5( Q . 51 ;
Caeviee QoMojl o G~ 24 'G e o Ceewn et W A
. S¥ainl o o A\ SueSeees e&c Speerme~ ]
— T T T T
T L E —
ocde C22 23
1 T T 1 T T T T T T H T T T T T T T T T T
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‘ \r\ e_a,m,gn\/ A—c. e P(us (LY YRY N ‘Qor\, C-22  Specmens
t I 1 T ] T I/ T OI T T T T <7 T T T T T T I T T L T T T
T | T L) T T T T T T T T ¥ T T T T T T T T T T T 1 T T T T
s e . ¢-22 “LN'\‘ QAT -¥-3NTS - CQC—U; et Spec. meag
T T T T T T T T T T T T I T T T T T T T ~ T T T T T
1 1 T T T T T T T T T T T L T 1 T T 1 T T T T T T T T T T
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1 1 t T 1 T T T T T T 1 T I 1 1 T T T T T T T - T T T 3] { T
Suen Se:\' DOH\* = Fxo °C
T T t T T ‘ 1 T L 1 1 T 1 T T T T T T T T T T T T 1 T T T
1 i T T T 3 1 1 T T T 1 ] I 1 T T I T T T T T ) 1 I ] 1 1
o -
CYOT DN \fempuuo\lnm z Ex1.5 ¢
1 { 1 H ‘ [| | ) 1 LI ¥ I 1 T I 1 T ¥ T T T i T T T T T T
1 T T 1 T T T [ { T T T T T 1 T T 1 T T T T T T T ' T T I
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4 4.
\“(\Q.%OM en Mno’g { MRzt ST T 94140
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 1 T T
cal ifsfos  Oue shihy
¥ T T T T T T T T T 1 1 T I I’v T T T [ L ll / T T 17 / )/ y T T
‘]"\r\efLmopMp Sn” 3372 Cerl V/2zfoy Due 7/20/ol4
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L L Repassivation Potential Test f ' ‘
e Rt st Objective: same as pg #1 and #2 ——T
Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ——
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
T 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’ N s
T T T N
Hardware Torgue to 50 in-oz.
Vb—rr - A DR S MR
Torque Screwdriver: Snap-on USA SN: 1001200319
Cal: 9/4/03 Due: 3/4/04 s e
T T
Initial Weight:  4)- oo 085 Model: Sartorius Genius SN: 12809099 S—
1 I T H
Final Weight: < .4q9u4¢0 CAL:11/14/03 Due: 5/14/04
Solution: 6.5~ Nc| + 0.3/ AL, Ny : ‘
T 1 T L R B
L N VN Y # sasup ‘
T T T T
33.,23)_ Ao S0y Lot ozsust
I T + 0% u,w“b» 4 zoos J J
- Reagents measured with Model: OHAUS SN: 2883 ST
Cal: 2/04/04 Due: 8/04/04 :
L A - [ R e R
Initial pH: 533 Modei: Orion EA 940 SN:2330
, e
' Final pH: 5.4 Cal: 7/15/03 Due: 7/15/04
- pH Probe: #13-620-296 SN: 2291257P6 L A |
- T T
Test Temperature: 55 % Measured with Hg Thermometer SN: (v3305
[ S |
T : Cal: !2/22/33 Due: ‘/Z
N T
Counter Electrode: Platinum Flag
T T T Reference Electrode: Fisher 13-620-52 SN: 0257439 ' ‘
. —
T J T Gas: 99.999% Nitrogen Gas
— 1T Ecorr: ~552 Model: Keifhley 614 SN: H67374 T T
Ept: 197 cat: M 6703 Due: ll/6 o ——
R N N
Potentiostat: EG&G Model 273 SN: 4 jfo¥
— ¥ T
T T
T T T .
Number of Crevice Corrosion Sites: 0 /24 (24 max.) ‘
: T
T T T
NI \ - : h
0 Cﬂ&uaq anno;lon /2‘( ’ch q;§ Cﬂ(‘zd‘ ce. WaSheo ——— 1
———T——T-——-'———- '
Y Q%\C Go\o \hus\’ S‘)A}n;} on A,H Sue Qnrocj of S(&am —
T T T ‘
Dada C2222)Y ‘ |
i T T Y § 1 1 i 1 ¥ 1 1 1 1 ' . . . . ’
T T T T T T T T T T T T T T T T T 1 T T T
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T Baa
1T R

— 10 0.80
— T T |

' 104 — — 0.60
L f__"‘

Potential — i
SIS S S .
o 105 — Current Density L 0.40 P
_r_,_ g ] |
— = [av—
B 100 —] — 0.20 g
— % A
- 8 - &
g C22r214 = ]
a C-22 heat 2277-8-3175 E
‘ w 1077 — | Thermally aged 870 C/5 min — 0.00 ° S—
' g 0.5 molar NaCl + 0.3 M Na SO = :
bad 2’ 4
— v T [ [SO2VICY] = 0.6 - o
5 95 oC S
' 108 — Potentiostatic L 020
_ Reverse Sweep rate 0.0167 mV/s —
—r_'_ . — ———a s
. 1 <10° A/em? at 447 mV g 040 .
'~ - . ) — =

T 10 i<2x10°A/cm?at 152 mV,

‘ 1< 10° A/cm? at 141 mVp - ?
T : —

-10 - ;
10 | | | 0.60 -
LI S— 0 20,000 40,000 60,000 80,000 .*“
Time, seconds .

T =

A —

I I J T T T T T ) T T T T T 1 T { T T T T T T T T ] ] i ]
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1 i T T 1 T H I 1 I T T \l T T [i T i T T T [} T T T T

1 T T i T - T T T T T T T T 1 I 1 T 1 T T T T T T T T ] I}

] T I T T T 1 T T T T T T T T :\I\ T T | T T T T T
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T T 1 T T T
11 Repassivation Potential Test _r_“f—“—‘”—"
—TT Objective: same as pg #1 and #2 r-r—-—r‘-r——
R o i
Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) S—
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. N
T T T !
Hardware Torgue to 50 in-oz.
Torque Screwdriver: Snap-on USA SN: 1001200319 T ]
Cal: 9/4/03 Due: 3/4/04 :
. o 0.94953 . i i : |
I Initial Weight: Ho0.9 3 Model: Sartorius Genius SN: 12809099 R
Final Weight: Ho. 9522l 5 CAL:11/14/03 Due: 5/14/04
T T : e
Solution: i ‘
©-5 »~ N+ 025 N Ay S0 R
H
A — 5'8"“\3_ Nell (o} 7 35021 A
4
I 0k Ne,Sq, Cof | O3s¢sT S—
+ 017 weten Tto 20004y
e e Reagents measured with Model: OHAUS SN: 2883 e [
Cal: 2/04/04 Due: 8/04/04 :
T T S T I
Initial pH: $.267 Model: Orion EA 940 SN:2330
L N T T
Final pH: G-3Y Cal: 7/15/03 Due: 7/15/04
17— pH Probe: #13-620-296 SN: 2291257P6 — g
T T T T
Test Temperature: G5 Measured with Hg Thermometer SN: €9 6377 3
T cal: 1]1s oy Due: V/i5/ay LA
' Counter Electrode: Platinum Flag ' T
N Reference Electrode: Fisher 13-620-52 SN: 52570063 T
T T ; S I B
Gas: 99.999% Nitrogen Gas )
T T Ecorr: ~HOlm~v Model: Keithley 614 SN: 467314 N B B R
Ept: 4 [$5G Cal: e 0703 Due: |[/¢ /0'4 1 i
AN S S , [ S R R
Potentiostat: EG&G Model 273 SN: /©/z0
[ [ e B
Number of Crevice Corrosion Sites: L /24 (24 max.)
T T T T ' S R e
Creslee Conrosion o~ / e "FW+ 0\¥ Cacoice WA‘S\"“ B
S BQN\L (oo\o \\-. h'\' S\;A;n} 9{ - 4,“ S uILQAQC\S O\P S/@C/IM, S
. |
{
T T T @0 o R . E—
NN S SRR B C' LL R ZI s T T T
Oola 2ok zla[v H
A IR B S v ' ' ' ' ' ' . ' ' ' 1 T oo f ) f ' ' ' T T T
T T T T T T 1 T T T T T 1 T 1 1] T T T T T T 1
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Current Density, A/cm?

108

10°?

1010

Current Density

Potential

C22r215

C-22 heat 2277-8-3175
Thermally aged 870 C/5 min
0.5 molar NaCl + 0.25 M Na,SO,
[SOXVICI]=0.5

95°C

Potentiostatic

Reverse Sweep rate 0.0167 mV/s

i< 10° A/em? at 399 mV
i<2x10°A/cm? at 396 mV,
1< 10 A/em? at 292 mV

0.80

— 0.60
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|
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T ; 1 ¥ T
A Repassivation Potential Test T '
T T T Objective: same as pg #1 and #2 ﬁ—rﬁ—
S —— Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) —I_I"—T'—'

- Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
S A . . e . . . . . s T T |
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
e water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. —_—
Hardware Torgue to 50 in-oz.
[T | - . =T Ty T
o Torque Screwdriver: Snap-on USA SN: 1001200319
——— Cal: 9/4/03 Due: 3/4/04 A . E———
SO — Initial Weight: 4. 67 Shtg Model: Sartorius Genius SN: 12809099 —
Final Weight: 4}. ©! ?ﬂofry CAL:11/14/03 Due: 5/14/04 i
L N e N A N
Solution: .5 M ALl F+ 06.2m My, SO‘I
T T T
§s.4s N # :
S—— 9 wg/l Lot # gz ——
: 56y M, S0 (of # o35y |
T + 6% asfer T 2000l T
11— Reagents measured with Model: OHAUS SN: 2883 T T
Cal: 2/04/04 Due: 8/04/04
T T 1 S B B e—
Initial pH: $. 12! Model: Orion EA 940 SN:2330
e ———— T T
Final pH:  7.2%Y Cal: 7/15/03 Due: 7/15/04
e pH Probe: #13-620-296 SN: 2291257P6 —r T T
T T T — T
Test Temperature: G5 °( Measured with Hg Thermometer SN: 193305
S R N S
o Cal: 1z &&7()3 Due: 6/37/ o
: T T
' ' ' Counter Electrode: Platinum Flag }
T T T Reference Electrode: Fisher 13-620-52 SN: o625 /439 T ' ‘
. ——
oor Gas: 99.999% Nitrogen Gas
=TT Ecorr: ~ 30§~y Model: Keithley 614 SN: (7574 T T T
N Ept: = AT 2Lmo Cal: I (,/,n Due: Il [e/ou —
Potentiostat: EG&G Model 273 SN:  joF ‘
T T T T
! i I l l
' ' Number of Crevice Corrosion Sites: D/24 (24 max.) ‘ .
T T | : ‘ i T T T
I No  Queviee Lsnnosion - (Gobw - s ur»&qofc A
r , ; Steing ’\9_ [G¥aN 5(*10[ r~~ ) r—l——l—“r‘—
I ) H j‘——r_[_—r"_—‘
!
pAA Bk C12 R |
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Current Density i
I — 104 — . , — 0.60 a
o |
T T Potential — ;_
HNEE A R t’-
. 105 — — 0.40 |
LR Na 1
—TT 3 — i
< .
T B 100 — — 020 3 1
:‘a >
—— g _ -
) C22r216 - 3
———— a C-22 heat 2277-8-3175 g M
- 107 — Thermally aged 870 C/5 min — 0.00 B
- g 0.5 molar NaCl + 0.2 M Na,SO, & '
£ [SO)/ICH = 0.4 | i
R 95 C |
U i
T 108 — Potentiostatic L .0.20 n
Reverse Sweep rate 0.0167 mV/s )
L B E— M
T R i<10° A/em? at 378 mV 040 1
——— 10 i<2x10%A/cm? at 279 mV e i
T i<10° A/em? at 271 mV B I
i . H
10710 l | i | i | , I -0.60
S R I m
0 20,000 40,000 60,000 80,000 100,000 .
S ! :
‘ Time, seconds ‘
T T ]
T T | } T T ) T T T T I 1 T T T T T T T T T - T - ] T T 1 T
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T T . T T T
L L T T
T T T T
T Repassivation Potential Test T T T
T Objective: same as pg #1 and #2 e B I P
e e = Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ; —
- 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 o
(A R B water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. ———
Hardware Torgue to 50 in-oz. :
[T T ——T T
Torque Screwdriver: Snap-on USA SN: 1001200319 )
T T Cal: 9/4/03 Due: 3/4/04 ——— T
———1 Initial Weight:  4{|. 65 0703 Model: Sartorius Genius SN: 12809099 —
Final Weight: Yi. o‘-t(ak‘té, CAL:11/14/03 Due: 5/14/04 !
LA p e I man
Solution: 6.3 ™ Nl + 6.5 m~ MLKOL/ \
- i
S¥dly Netl pf #ossqu |
T T T T
[’{—l' (93é/ Nkbsoo/ Lof #bSS'QSf
T T T — T T
L LI i Reagents measured with Model: OHAUS SN: 2883 [N . . R
Cal: 2/04/04 Due: 8/04/04
T T — T T T
Initial pH: $.519 Model: Orion EA 940 SN:2330
— T T T T
Final pH: G- 494 Cal: 7/15/03 Due: 7/15/04
T T T pH Probe: #13-620-296 SN: 2291257P6 — T T 71 1}
T T T — T T T
Test Temperature: 5% Measured wijth Hg Thermometer SN: C 76~ 327 g
L B E— T T T
Cal: ;/(n"ﬁw/ Due: 7//.5’/»11 ‘
L NN B e
Counter Electrode: Platinum Flag
I N B : - | S e e |
Reference Electrode: Fisher 13-620-52 SN: 9256063
T T . 1T
Gas: 99.999% Nitrogen Gas
T T T Ecorr: Model: Keithley 614 SN: 473y T
S— Ept: cal: (,/63 Due: ;l/(,/oq ——
Potentiostat: EG&G Model 273 SN: sorzo
LI S — BN s S E—
T T T T T
Number of Crevice Corrosion Sites: 0/24 (24 max.)
T T T ) T T T
e N Qeedtee Connosion Goo i <& Shimia P —_—
A o A\ Suplaces &% S";e,o;m I—
T 11 I D
T T T ‘ AN Ea EE S
DATR F3ee C22R 217
* I\JG\! e Srézeu\m Q'(,m\ erﬂc \(:b'\. % Tp i\l ‘N
1 | T I ¥ T T T T T ‘ Lng T T 1 T T T T T fr T
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T T B ]
—T T . —]
Cuirent Density L 060 |

T 10° —] |
— T T Potential — —
e — 0.40 ]
N B ——

' g 10¢ — B ‘
< g
A— - \ — 0.20 % —

ey > j
47 - —

T g 107 — | c22r217 B é i
- a C-22 heat 2277-8-3175 B —

- Thermally aged 870 C/5 min — 0.00 )= |
—— g 0.5 molar NaCl + 0.15 M Na,SO, oo —~
) [SOVICI] = 0.3 L ]

T 5 18— 9s-C , |
I - Potentiostatic L .0.20 —

Reverse Sweep rate 0.0167 mV/s :
— T 1 | —
T T 109 —1 1< 105 A/cm? at 450 mVg | 040 ]
——T— i<2x10°A/cm? at 397 mV g —
I i < 10 A/em? at 366 mV g . -
T 10710 VI | | l I | I I -0.60 7
T ™ T
0 20,000 40,000 60,000 80,000 100,000 N

' Time, seconds
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I T T

¥ T T T T T T T ¥ T T T T T T T T T T

N

b—1T—T T T T T
1 1 1 T T 1
T T Repassivation Potential Test L
R R Objective: same as pg #1 and #2 e —r—
: Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ]
— T T T I B N
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen !
‘ T J : 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. 3
I L S ) L I A
i Hardware Torgue to 50 in-oz. ‘
T T L Torque Screwdriver: Snap-on USA SN: 1001200319 C
, Cal: 9/4/03 Due: 3/4/04 e
' Initial Weight:  {| .6 s Model: Sartorius Genius SN: 12809099 J —T——I—‘"_F'_
‘ Final Weight: 44 g4, l‘r&'} CAL:11/14/03 Due: 5/14/04 i
——r T
Solution: 0.5 m Nac| + 60m Na, 56 |
T T T 5% deg Mnel Ho3542) T '
- 2% 103 My SO, LA 63505 [ B B |
—T T T + B} Ww‘\rm' Fe  Zeco ,,,l; I e N
- Reagents measured with Model: OHAUS SN: 2883 T
Cal: 2/04/04 Due: 8/04/04
T T
Initial pH: 5.17¢ Model: Orion EA 940 SN:2330 ‘
T T T . J J T
Final pH: 4.963 Cal: 7/15/03 Due: 7/15/04 |
7 pH Probe: #13-620-296 SN: 2291257P6 N N A
1 T T T
75 % . !
Test Temperature: Measured with Hg Thermometer SN: 4 2000-13 ¢ :
— T T T 7 ' '
Cal: //y/otf Due: 7/’%"/ i
) —T T T ]
T T ' Counter Electrode: Platinum Flag ‘
T Reference Electrode: Fisher 13-620-52 SN: 72523/7 SR
T Gas: 99.999% Nitrogen Gas ' ‘
e R Ecorr: -463 rv Model: Keithley 614 SN: 4673y T
Ept: ~YYUE Cal: M/ /oa Due: lif¢ oy 3 |
— T T T o
Potentiostat: EG&G Model 273 SN: F( o030/ !
1 ] ¥ T
Number of Crevice Corrosion Sites: D /24 (24 max.) |
\ . 3 + '\V .(*\ L i
_ — Ne Ceeuie, Coarosion /LH Fertr o Ceccice  Lumshes ———T]
— T Vl/‘L\{ n\}\o Sua’&‘m:—(, S¥= n??/ W:M»\ (bc\g “}'m_)' \
i
N
e DotA Fxec C22 R2E |
—T—T—— . o « .o L . . ]
e ke e Rplahen Son Qe Tedin
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. B U
T t Density |
W i
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T Potential — E
1 T T 1 . y — 0.40 i
10° —] |
i { T T Na t_- ,
T T T T g B :“"
2 g8
1 T T T é‘} 10-6 —] — 0.20 >(IJ "—
T T .5 | —_— -
C g C22r218 & |
— C-22 heat 2277-8-3175 g
w 107 —{ | Thermally aged 870 C/5 min —— 0.00 = ;
L ! T 8 0.5 molar NaCl + 0.10 M Na,SO, A f"
- - & [SOVICI] = 0.2 N 3
= o i
&) 95C ’
T T T T 8 | Potentiostatic L .0.20 ]
10 Reverse Sweep rate 0.0167 mV/s L
T 1 i T i
‘ ' 1
Tt R i< 10° A/cm? at 448 mV | 040 \
T T 107 71 { <2 x 10 A/cm? at 402 mVg, ' I
— T i< 10% A/cm? at 390 mVg — -
— T T 1010 | | l l I I -0.60 '
T [ T T '—
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T T T ] {
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T ¥ T T

I i 1 T

f
T T | - 10-4 0.80 r——
] f T 1 | "'"
I | T 1 v M [
Cutrent Density L 0.60 }
t 1 T T 10-5 —
I Potential — r.
T 1 i T — 0.40 ™
NE p ;
T T T I = b
g 10 — |
g BT
- — 0.20 %
Y T f T b > ]
Z _ -
A C22r219 g
a C-22 heat 2277-8-3175 g |
Pt - Thermally aged 870 C/5 min \ — 0.00 s ™
e B 0.5 molar NaCl + 0,05 M Na,SO, \ A~
E [SOZ)/ICI] = 0.1 -
[ T T = 108 95 °C a
S Potentiostatic L _0.20 n
Tt Reverse Sweep rate 0.0167 mV/s
1 T F [ — ™
i 10° — 1< 107 A/cm? at 418 mV g 040 ~
— i<2x10° A/cm? at 356 mV g -
S 1< 10% A/cm? at 319 mVg, — a
e T T 10710 | | I | I | I I -0.60 =
o 20,000 40,000 60,000 80,000 100,000 n
R Time, seconds -
T T T 1 L'
i ] i ] T 1 1 I 1 I ) 1 T T T T T T ) T T T J I T T
| T { T T 1 T T 1 T 1 | T I T T T T T ] T T T 1 T
¥ T ¥ T T ¥ T t T T 1 [] T 1 T T T T T T T T T T i T
T T T T T [ 1 1 ¥ T T T J T ] ] T T T i T T T T T 1 T
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T T T T
|
F—T T 1 T T T
T T T T T T
T Repassivation Potential Test T ' !
T T T Objective: same as pg #1 and #2 v i q
e Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) R
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen e
' ' ' surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI ot T
“ﬁﬁ'— water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. N
Hardware Torgue to 50 in-oz. ‘
T T . R
Torque Screwdriver: Snap-on USA SN: 1001200319 '
— Cal: 9/4/03 Due: 3/4/04 . " ;
— Initial Weight:  dl- 62342, Model: Sartorius Genius SN: 12809099 SO
Final Weight: ~ 4- >3 caL:11/14103 Due: 5/14/04 |
Solution: 6.5 m~ Nty T 6-05 r~ Ny, 30y |
5¥.62, Mutl (of Y0854z .
— T T T 4 T
I .2ols NepsOy Lot + 055 4s)
T = T + 0O 70 ZOOO-\NL) T
H—1r——"7—"" Reagents measured with Model: OHAUS SN: 2883 T T
Cal: 2/04/04 Due: 8/04/04
R N B T
Initial pH: G, 347 Model: Orion EA 940 SN:2330 :
1 T [ ) S D
Final pH: 77- 039 Cal: 7/15/03 Due: 7/15/04
7 pH Probe: #13-620-296 SN: 2291257P6 e
: Test Temperature: 5% Measured with Hg Thermometer SN: /¥ 320§ B
T T T ST
cal: 12z oy e/a/w 5
Counter Electrode: Platinum Flag |
L — Reference Electrode: Fisher 13-620-52 0251434 . '
—r 1 1 . T
Gas: 99.999% Nitrogen Gas l
— T T T Ecorr: - 364 Model: Kejthjey 614 SN: 46737 ¥
Ept: + Y Cal: /Jp R /II(Q oy ‘ . ; |
Potentiostat: EG&G Model 273 SN: Lflfo¥
—TT T T T T
T " TT T 1 I
Number of Crevice Corrosion Sites: © /24 (24 max.) |
O N N ;
S —— No Qeedice  Coandsio- / 2] —?ac\' e& Vtedice MSL_ - I—
_ _ L; 6\'\'\“’ SU g& At St ~ }' LT‘_ﬂ'——T"‘“
T T T o e p
—TrTT1T T T T
Detn Q22224
1 T T T L] T 1 T T ¥ T T T T T T 1 T T T T T
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From Page No.
T T T T T T T T T T T T T T T T 1 T T T T
-
T
—T T
T T Repassivation Potential Test
1 Objective: same as pg #1 and #2
——— Alioy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607)
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
1T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-0z.
' .
Torque Screwdriver: Snap-on USA SN: 1001200319 |
- Cal: 9/4/03 Due: 3/4/04
— Initial Weight:  4/0. 90 30% Model: Sartorius Genius SN: 12809099
Final Weight:  40. G0 3%\ CAL:11/14/03 Due: 5/14/04
' nO
Solution: L" M mét'\?, ("HLD —\' \'?- m m(‘)c 3)’1_
L #
[ 26,25, Myt ot ™ ©30324
1 1 T .
CIS T M (Vo) fr# oensane
I ! I TD:’V— (A./A;\M \\‘o woow\“
LR Reagents measured with Model: OHAUS SN: 2883
Cal: 2/04/04 Due: 8/04/04
— T 1 T
Initial pH: . [ 37 Model: Orion EA 940 SN:2330
T
Final pH: L G20 Cal: 7/15/03 Due: 7/15/04
T T T pH Probe: #13-620-296 SN: 2291257P6
T T
Test Temperature: fgodg Measured with Hg Thermometer SN: €G- 37
T T T .
Cal: I//J’ oY Due: 7//5’ 0y
LA R .
Counter Electrode: Platinum Flag
T T T Reference Electrode: Fisher 13-620-52 SN: 925 0063
— T T .
Gas: 99.999% Nitrogen Gas
T T Ecor:  “{HOpmu Model: Keithley 614 SN: 4(737Y
— Ept: 332 Cal: bl Z;; i Due: “/b/w/
Potentiostat: EG&G Model 273 SN: Jofe0
T 1 1
| B B S A S R E—
‘ Number of Crevice Corrosion Sites: O/24 (24 max.) 3
' ' ' N B B
— N Qediee.  Cornosiom~ N \)M7 W\J\o Sue Qeat —
I Staini Y ——
- T - 1 T
T T 1 —_—TT T
IS ,3,\,, 222D
' ¥ ' [ L R | i r
T T T T T T T T T 1 1 T T T T T T T T T T T T
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T e i 1 T T T T 7 T T T T T T T T T T T
¥ T T 1 1 T T 1 T T T T T T T T T T T T T
L —
e ——
' 10 0.80
A —
L —
Potential —
e , otentia 0.60
106
A—— -
F—
g Current Density 040
T 2] { B
T T 20 10°7 -
S — 0.20 %
e a1 . 7
.g C22r220 >
- _— r w >
T 2 C-22 heat 2277-8-3175 | B 3
T Thermally aged 870 C/5 min | g
g 108 4 molar MgCl, + 1.2 M Mg(NO,), | — 00 S
L ;‘: [NO, /[CI]=0.3
=~ 80 °C —
: & Potentiostatic
Reverse Sweep rate 0.0167 mV/s — -0.20
L 1 0-9 |
: -5 2 1
I i< 10 A/6cm at 550 mVg 0o e
- 2 — =U.
% <2x10°A/cm? at 550 mV g
1< 10 A/em? at 550 mVg, —
e
-10
T 20,000 40,Q00 60,000 80,000 100,000
Time, seconds
-
1 T [} T T T T T i T I T T T T T [} I T I T
T H T T T T T T T [] T T [ T T T T T T T ¥
I T ) T [] T T T T T 1 I T T L T T 1 T T I
1 | ] L] 1 T T T T [} I i T T [} T T T T T
T 1 ¥ [ T T 1] 1 IN T T T T ) t T 1 T
{ T T 1 [ i T 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 T T T T T T T T T T T T T T ‘l\ [}
T T T T T ] T [ T T T L] T [ ¥ T T T T T y\\
[ T T F ) 1] T T T T T T T T T 1 1 T T T
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T T T T T T T T T T T T T T T T T T T lj 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 1
——TT : T ML T ¥ T T T T [] 1 )| T T T T T T T T 1 T T T T T T T
A —— T T T T ¥ T T T T
. I
L A B !—T————,—,—- B -
T T T Repassivation Potential Test DT 105
) 0.
— Objective: same as pg #1 and #2 T e ——— , 80
‘ Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) . ’ ‘F_T__'_T__ B SE—— | N
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen” | ———t _ Current Density [
‘ T surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D! i " — 0.60
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. ] - b——r—r 106 — “.Ww h—_"‘—-
Hardware Torgue to 50 in-oz. i yt I |
) S R S — —TT
' ' T Torque Screwdriver: Snap-on USA SN: 1001200319 ; [ .
Cal: 9/4/03 Due: 3/4/04 — S NE — 0.40 S
. . < :
Initial Weight: {0 .g3423 Model: Sartorius Genius SN: 12809099 : T T b — E 107 - i - | e —
Final Weight: . CAL:11/14/03 : Due: 5/14/04 . - B ‘ i
inal Weig “p- FYS56 I —— 2 ‘!u bl o —
Solution: SR N&Q\) MO + 08 m {V\‘(}’CN%)L . 7 e (",u 0.20 3
- ‘ : R e B B —T T o i ‘ N A B
162613, My bH,0 Lot 030326 D 9 C22r221 | fs’ N n =
A —— 4lo 3 M (NO) " 3942 T —— M C-22 heat 2277-8-3175 il ﬂ I =
-0t g2 L™ 0337 = ) Thermally aged 870 C/5 min AL g |
T T T + oL \-‘\ ta To 2000~ (s } 2 10® — [ 4 molar MgCl, + 0.8 M Mg(NO,), — 000 Q? -
. Reagents measured with Model: OHAUS SN: 2883 ] L — K [N?s']/ [CIT=0.2 B I
. Cal: 2/04/04 Due: 8/04/04 o 80eC
| ‘ — ! —— Potentiostatic i
Initiat pH: L. 157 Model: Orion EA 940 SN:2330 ‘ ‘ Reverse Sweep rate 0.0167 mV/s — -0.20
S N b
T ! FinalpH:  2.0q% Cal: 7/15/03 Due: 7/15/04 j 109 — |
: #13-620- : T T . g —
T pH Probe: #13-620-296 SN: 2291257P6 ] L 1< 105 A/cm? at 550 mVSCE
— T N T 7 T 1<2x10°%A/cm? at 550 mV, — -0.40
Test Temperature: €o % Measured with Hg Thermometer SN: 2000 - 130 —_— . 6
— 1<10 2
T T Cal: [/i' oY Due: 7/1/,,,/ Alcm at 550 mVSCE |
T T Counter Electrode: Platinum Flag 10 10 T , I l I I 0.60
S S B Ry R . ~U.
T T T Reference Electrode: Fisher 13-620-52 SN: #2317 : e ‘
A I S R | ——— 0 20,000 40,000 60,000 80,000 L
T Gas: 99.999% Nitrogen Gas | Time, seconds ? |
1 Ecorr: — 20§ Model: Keithley 614 sN: 467374 T T T | — T — ]
e —— Ept: - 2Uq Cal: '“/(’[;3 Due: if ¢ o T T T T T T T T T T 0 o o . e
Potentiostat: EG&G Model 273 SN: T o3/01
T T T | T T T T T Y Y T T T T T T T T T T T T T T T T T
: T T 1 ) T I ¥ T T T T T T
Number of Crevice Corrosion Sites: © /24 (24 max.) \ B ' I ' l I ' ' ' l ' I
- T T 1 T T T T T T [ — T T T T T T T T T T T T T T
f——y—1 o ‘ ‘ \
— No  Carvree Coruws O~ /b"{ \VCAA' e't Q%\)/ (22 WAS‘M, 1———|—|———1-—- T T T T T T T T T T T T \ T T T T T T T T T
'\» Sue \Q"'QL Stadnl N~ - T 1T T T T T | — 7 T I T T T 1 1 \ T T T T T T
— T T - ¥ I T T T i ¥ T I T ¥ L T T T T T j ] \N I i T
) d(ﬁ/{{olf T T T 1 T T T T T T T T T T T T T T T T T T ) T T T
T o i
Onte 2232 'capeoa) | T~
—T T T . . - - T 11 T T I T T T 1 1 T T T T T ] T T ¥ T 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 T T ¥ T T T To Page No. i l I I I I l l I l I ' ' ' I To Pagg No.
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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
T T T T T
Repassivation Potential Test T
J J Objective: same as pg #1 and #2 —T T T
e Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ; ; .
T ——— Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen S
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI ‘
T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. e ——
Hardware Torgue to 50 in-oz. )
T 1 T T
Torque Screwdriver: Snap-on USA SN: 1001200319 ‘ '
T T Cal: 9/4/03 Due: 3/4/04 L———,——-.——,————
. m— T Initial Weight: 4l 12quy 3. Model: Sartorius Genius SN: 12809099 :_—,-—f—ﬁ——-—
Final Weight: 218 MYy r CAL:11/14/03 , Due: 5/14/04 ‘
T T T Pl
Solution: 4w C\Z b H?, H 4 O0.dm ‘\/\}[/M03>Z [ ‘
T T T T
, (628.25 o My, LHD ¥ pse3ae ‘
4 !
. — 205. 18 5 mé) Q\)"s) I T 7 ®33542 i
T 1 Reagents measured with Model: OHAUS SN: 2883 —I—‘T"_V_—
Cal; 2/04/04 Due: 8/04/04
T T e I
Initial pH: 3_//7 Model: Orion EA 940 SN:2330 ‘
T e B
) Final pH: 2. 33) Cal: 7/15/03 Due: 7/15/04 ﬁ
L pH Probe: #13-620-296 SN: 2291257P6 T T T
—TT T T T I
‘ Test Temperature: €0 “c Measured with Hg Thermometer SN: /¢ 3305 e
T T T T '
Cal: Iz/za/o Due: é/zz%q ‘
 r 1 T
Counter Electrode: Platinum Flag :
Reference Electrode: Fisher 13-620-52 SN: 0231439 ‘
LI S L
Gas: 99.999% Nitrogen Gas B :
T _Ecorr: “230mv Model: Keithley 614 sN: 161374 T
- Ept: + Y g0 mJ Cal:  ytfp)o3 Due: Il l(,[ol—/ b
Potentiostat: EG&G Model 273 SN: ¢/foF : :
T T T T
T T L T T T
Number of Crevice Corrosion Sites: 10/24 (24 max.)
L T I T ] T
Lo
— Qeevice Coanosion o~ /z‘f \Cu;\- O‘Q Qaevice, Was L(A L
: : : —\3\,;\‘ ﬂh’bx"‘l'\a' \‘n Taies QAQ_ A\mo,sr loo\cs [} kt, Sm‘v“ e
| — @‘lﬁj & T
T T T 9‘}“* Q'n‘g‘m T T T
1 1 T T T T T 1 T ¥ T T T 1 T T T 1 1 T 1 T []
1 1 T T T T T 1 T T T T T T T T T T T .
To Page No.
Witnessed & Understood by me, Date Invented by Date
Recorded by 2//5-5{66(

TITLE BookNo.___ 51
) 1 1 I I t i I i I i 1 1 I 1 1 T T T T T T T f T
From Page No.
T T T l—— 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 1 [] 1 T T T 1 T T 1 T 1 T T T T i T lj T 1 T T T T
— 1 1 | RS S R
T 107 0.80 I
[ T T J T
S 105 — Potential L 0.60 | |
| S — - T T
[T T ¥ T
) — 0.40
T -6
5 10 Current Density [ S
— 1 1 E @ T 1
S 5 — 0.20 8 T T
> >
T T 5 107 — C22r222 | "a? T T
o C-22 heat 2277-8-3175 E=]
T Thermally aged 870 C/5 min § P
g 4 molar MgCl, + 0.4 M Mg(NO,), — 000 s
' & INO,V[CH = 0.1 C
—— & 18— 8°c B T
Potentiostatic
L Reverse Sweep rate 0.0167 mV/s — -0.20 N . —
T~ B -
R 10° — i< 10 A/em? at 550 mV ——]
. 6 2 — -0.40
I— 1<2x10°A/cm? at 550 mVg T
1 -6 2
1<10° A/cm? at 496 mV — e
. |
S 10-10 : | | | | , -0.60 I
1T T T
0 20,000 40,000 60,000 . 80,000 |
—— Time, seconds T
— 1T~ R e
\
1 1 T T 1 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 1 ] T T T T T T T T T T T T T T H T ¥ T T T
T T T 1 T T 1 [| T T T T T T T T T T T T T . 1 T ¥ I T T 1 T
I T I I T ‘l\ll I T T T i T I 1 I [} T T T T [} [} i T 1 T
T T T T T ] T T T T T T 1 I 1 T T T T T T T T T T T T
J I T T T T T T :l\l'\l T T T 1 T T T T T T T T T T
{ 1 I T [] T T T T T [} ¥ T f ‘l\ T T T | T T T T i i T T
T T T T T T T T T T T 1 T T T T T \\I T T L T i T T T T
T 1 T T T T T 1] T T T T T T T I T T ] T \l T T T T T ]
T 1 T T T 1 T T T T T T T T T T T T T 1 T T
_ T~ To Page No.
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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
|
—r—TT i T T 1
) |
——TT T T T
T Repassivation Potential Test L
Objective: same as pg #1 and #2 I 1 T Y
Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) ; ; '
| A S N S !
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen {
| R B S 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..
T . Hardware Torgue to 50 in-oz. : l I '
T Torque Screwdriver: Snap-on USA SN: 1001200319 o
. . Cal: 9/4/03 Due: 3/4/04 I ! Y )
Initial Weight:  £/(). 9434 Model: Sartorius Genius SN: 12809099 —— ——1
T . .
Final Weight: 40.955;%} CAL:11/14/03 Due: §/14/04
— T T T T T
Solution: G mnyd, (Mo + 1bm ma ('\)°3> 2 S
T T !
/62;6.%{& mab\z,'(ﬂﬂlo Lot # 030320
e N 4 i T T 1
% .3
5 o My Wuy), ct?o3dsa
— T T T T o ~ Yo 2000wl T
Reagents measured with Model: OHAUS SN: 2883 T T
T Cal: 2/04/04 Due: 8/04/04 J
T o1 1 1 T
Initial pH: 3. 497 Model: Orion EA 940 SN:2330 J
T T T Final pH: 2-983 Cal: 7/15/03 Due: 7/15/04 1 L I I
pH Probe: #13-620-296 SN: 2291257P6 LI I I
T i‘ T T T [
Test Temperature:  //0 °C Measured with Hg Thermometer SN: /¥ 3305 J
e e Cal: i 22/03 Due: (,/zz/o«-, A
T T Counter Electrode: Platinum Flag b I I
S Reference Electrode: Fisher 13-620-52 SN: opezsiU?g T
T T Gas: 99.999% Nitrogen Gas ST ' '
A — Ecorr: ~13 Model: Kejthley 614 SN: Y7374 T T
‘ Ept: Y2 - Cal: u/(, 03 Due: “/(,/o‘—( . ; ; T
T T T
Potentiostat: EG&G Model 273 SN:
. L‘l lIO? T i T li
|
T T T Number of Crevice Corrosion Sites: 0 /24 (24 max.) lj l ' ' I
T T T ' L ! '
I No Creviee  Qoanosion - \)w7 N\.\o 5*}-4;:\)?, 6 ' e
SV A.L\ Sut Q"'Q es T T T T
e T o ST
0 c2a &133
T T T 1 T T T T T T T T T T T T I G’I 1 1 T 1 I 1
T 1 1 T ] T T L] T T T T T T T T 1 1 T T T T T T 1 ) []
1 i T T T 1 T T 1 T T T T T T T T T T T T L] T
» To Page No.
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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 —
T
10 0.80
[ B m s
e B Current Density B
e — 0.60
e —— 106 — Potential = —
S M B I
— 0.40
Na .
(3] |
T 2 7 | —
1077 — =
T By — 0.20 3 —
2 ”
T g C22r223 | = —
i 2 C-22 heat 2277-8-3175 -
T 2 Thermally aged 870 C/5 min 0,00 8 !
S 8 108 — 4 molar MgCl, + 1.6M Mg(NO,), . ﬂ? ]
b [NO, VICI]=04
AL A = 110 °C B —
) Potentiostatic
T T T Reverse Sweep rate 0.0167 mV/s — -0.20 Bl
L S |
100 — . B -
T T T 1< 10° A/cm? at 550 mV
A i<2x 10 A/em? at 550 mVi; — 040 —
I i <10 A/cm? at 484 mV., - —
T 10710 I | I | I -0.60 ]
e —
0 20,000 40,000 60,000 80,000 .
T T Time, seconds ;
—T T T —
L L ||
4 T T T T 1 T 1 J i { T T 1 1 T T T T T T T T T T i T
I T I 1 T T T T T T 1 T T T i T T T T T T I T T T i T
T T T T T T T 1 \\l “F T T T T 1 T T T T 1 T 1 1 T T T
T T L) T T T T [} T ¥ \I T T T i T i} T J ) T T 1 T T
I 1 I T T 1 1 I T I T T N 1 1 [} i ! i T T 1 T t
T T T I 1 T T T T T T T B ] T ¥ T \ T T T T I T ¥ T
T T I T T L] T 1 T [ T ) T T T T T T 1 T 1 [} 1 T 1 T 1
| E— T | I E— T f— T T I T T ] T T T T \\ i 1 T
T T T T T T T T T T T T 1 T T L] T T [ T T T T \ T T T
] [ 1 I T T T T T T T T T T 1 1 T i [ T I T T T ) T T
[ T T ¥ ] T T T T T T T T T T T T H L T T T T
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¥ T T T "I__l——f_‘
T T T T T—l‘—"l_" .
T T T T :l T
J ! ! ! Repassivation Potential Test i
T T T T Objective: same as pg #1 and #2 fr"—l——!_‘
» ! .
. . T . Alloy/Specimen: C22 thermally aged 22 /2277-8-3175 (see pg.96 NB 607) e S e |
; Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen -r—--r-—r—
' ' ' surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI f
. T : . water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. — 7
Hardware Torgue to 50 in-oz. !
[ B e w—
T ' ' Torque Screwdriver: Snap-on USA SN: 1001200319 :
T T T T : Cal: 9/4/03 Due: 3/4/04 2 s I
!
U Initial Weight: 11 /L84, Model: Sartorius Genius SN: 12809099 —
Final Weight: 4y. 134 5‘0} CAL:11/14/03 Due: 5/14/04 ‘
T t T T ————
Solution: L‘ m mat\l (oH&O t 0.2 m M&CMU3>), —r—
I I I T :
T T T T /Gouv'?j & macl‘zl’)Hz’b L”}—/’ 630320 l’-|—|—|—--
- y /91.7‘1} ma@o’)l ot ? 63354, L
+ O o 2000m 1S ‘
T T T T Reagents measured with Model: OHAUS SN: 2883 T T
Cal: 2/04/04 Due: 8/04/04
T T T T . 1
Initial pH: 3.9 Model: Orion EA 940 SN:2330 A
; T
L Final pH: 7. 0] Cal: 7/15/03 Due: 7/15/04
T T T T ' pH Probe: #13-620-296 SN: 2291257P6 T T |
T T T T ,_'_'_—r—-——
Test Temperature: (o) °cC Measured with Hg Thermometer SN: (G (,- 37 ‘
28 A e E—
L Cal: I//S”i;b/ Due: 7//5’ (% :
T T T
' I‘ ' ' Counter Electrode: Platinum Flag
U ! ! Reference Electrode: Fisher 13-620-52 SN: 2570063
o N
rer T Gas: 99.999% Nitrogen Gas !
LN B B Ecorr:  ~&I0 MV Model: Keihley 614 sN: He1379 B ‘
| | | : Ept: F RS wV Cal: I (g/:)’) Due: H}u/otl ] ‘
Potentiostat: EG&G Model 273 _ - SN: (o/zo [ '
T T T T . T
J
T T I 1 ! T T
Number of Crevice Corrosion Sites: 8 124 (24 max.) j
T T T T T } T T
— Qeevice  Coaanos)o~ 8~ /?/"( N ee:\' e&\v Qeenvice WosLuz L,___,____‘_
—— oY ®ee\g - 5\)«,&—"&4. ‘j,\‘p),', o*. o~ —_—
. ; T . \-‘UPT N\\O S ufl& oee 5‘,"5\\ "l‘na, ——TT
' i 'o/ 7’“4 f
T T T 4 -1 ] 1 i 1 ' [ R B ' .Dqé\:a m‘w B . 2_ =T 1T
1 1 1 T T T T T T T 1 T T 1 T T 1 I T 1 i T T 1 1 ]
) I T ¥ T T T ] 1 T 1 T T T T T T 1 T T T T T
To Page No.

Witnessed & Understood by me,

Invented by

Recorded by\/\\b
?Eg ~

oo/

|

gt

Project No.

TITLE Book No.___ 55
1 1 I I t { i t [ I T i I i i I T T T T U T T
From Page No.
T T T T T T T Y T T T T T T T T T T T T T T T T T T
¥ T T | —
T —
—TT T 104 0.80 |
|
— T T T | —
Current Density L
1T 1 I
— 0.60 ‘
T T — 105 — -——
Potential - L
A L R
e — — 0.40 =
) 1
-6 — [—
— T T T i
g 10 B |
L = | —
- — 020 8
T T T .5’ > 7
g 107 — [ c22r224 — - R—
2 C-22 heat 2277-8-3175 =
— T T T o Thermally aged 870 C/5 min L 0.00 E.; —]
o 4 molar MgCl, + 0.2 M Mg(NO,), = ‘
T & [NO, /[CH] = 0.05 i —
Y = 108 — 80°C —
@) Potentiostatic ;
1 Reverse Sweep rate 0.0167 mV/s — -0.20 ——
T T T — i
- ——— 10" — 1< 10° A/cm? at 550 mVSCE L 040 —
© | i<2x10°A/cm? at 550 mV ) _
— T T
i< 10 A/cm? at 550 mV, — \%_
—T T
L 10-10 | I I | I -0.60 j—
0 20,000 40,000 60,000 80,000 ]
1 Time, seconds —
T 1 T T._
\
T T T 5 v 1 1 1 1 1 ] T T T ¥ T 1 T 1 T T T T 1 I ¥ T ]
T T T I T T T 1 T T T 1 T I T 1 i T T T T T T T T ¥ 1 T
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From Page No. ! From Page No.
T T T T T T T T T 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 T T T T T T T T T T
T 1 T T T T T T T T
f T T T ! ‘ } 10-5 : : . 0.80 .
T T 1 T | T J ‘ ! T T |
| J Current Density
T ' ' ' Repassivation Potential Test : § 0.60
T bjecti #1and #2 WA o T - ‘
e Objective: same as pg #1 an "\ \’b\ s } ! 106 Ty
T Y T Y Alloy/Specimen: C22 thermaliy-aged 22 /2277-8- 3175 (sea-‘pg-rgé—N-B-@O%) 5/,/01/ N B \ — T -
: . ' Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen e —— | 1
' surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI ’ . } N — 0.40
1 T T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. {0 B s | I A — g
Hardware Torgue to 50 in-oz. ) : . Q , -
I S B E T T 1 -
T Torque Screwdriver: Snap-on USA SN: 1001200319 : : R 10 Potential =
T T ’ Cal: 9/4/03 Due: 3/4/04 i — T b= — 0.20 R
\'
Initial Weight: 4o - 731/5 Model: Sartorius Genius SN: 12809099 I e ! — § C22r225 n -
— it Welght ﬁi” Mode: Saor SN: 1260000 A | 2 C-22 heat 2277.8-3175 £
. | 1 Final Weight: 7 3003 : ue: —— i T E Thermally aged 870 C/S min 0.00 g
Ho- J ‘ . 4 molar MgCl, + 0.1 M Mg(NO,) — 0. s
jon: m . M, C\ - 6 + 0.lm MQ\)0> ‘ S 108 — 5+ 0. 8(NO,), o
— Solution 4 Y '7 0 3 T L~ [NO, VICI] = 0.025 ~
1620.02¢ My, CIZ bHO W% 030300 S - B 80C -
T T T | 3 } 2 0236 ‘ ) @) Potentiostatic
o . $J-30 5 ™ Q\)ob)& o <« : —— . — Reverse Sweep rate 0.0167 mV/s — -0.20
0T wa b« Yo 2000a'S .
T T 1 Reagents measured with Model: OHAUS SN: 2883 R T UL 10° — =
1 : : ' Cal: 2/04/04 Due: 8/04/04 ‘ . . . . : 1< 103 A/cm? at 550 mVSCE ,
Initial pH: 2106 Modet: Orion EA 940 SN:2330 S I 1 <2x10% A/cm? at -6 mV,, — -0.40
1 1 T 1
FinalpH: 4. U3 Cal: 7/15/03 Due: 7/15/04 i< 106 A/cm? at -56 MV, |
| — T 1 pH Probe: #13-620-296 SN: 2291257P6 ' ' ‘ : )
| T T T L 10710
T T T 1 : ‘ ] l I l I I T -0.60
; Y : . 1833085 ' . l
— , : Test Temperature: go C Measured with Hg Thermometer SN: —_——rr 1
cal: Iz /aa/oz Due: &[22/6y ‘ 0 . 20,000 40,000 60,000 80,000 100,000
T T T 1 } T T L . Time, seconds
Counter Electrode: Platinum Flag ‘
— -
rr T Reference Electrode: Fisher 13-620-52 SN: o025 /434 !
[ AR S B L S 4 ' 1 ' ' T 1 ' '
' ' ' ' Gas: 99.999% Nitrogen Gas
T T T 1 Ecorr: ~j25mv Model: Kei y 614 SN: 4{67 37.¢ - 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 I I : Ept: + 4SO MY Cal: f Due: l//e, (%4 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 1
T T T ) POtentiOStat: EG&G MOdeI 273 SN: q /Iov T i T T T T T T 1 T ] T T T T T 1 T T T 1 T T T T T T
1 T T T T I T I T T T T T T T ] T ¥ I T ] T T T T T T T T T 1
Number of Crevice Corrosion Sites: b 124 (24 max.) \
I [ I () . T T 1 I T T 1 T T 1 1 T J T 1 ] T 1 [} T I i T T T T 7 I
L — T Ceeviet Cotnotion on /2/‘( ‘?ec:\‘ B?Q Ceevice Wﬂﬁ\\h A B T T T T | T T T T T T T T T T T T T T T T T
T T 1 \k_n’\( M'l ° S—VQ .QQCL S\L,’l ’\i‘)/ : T | 1 J T T T T T T ] T T T T T T T T T \ T T T T i T
1 T ’ T T | I T T 1 T 1 | — T T T T T T T T T T \u T 1
T T T t T 1 ' OAV° CZZ fZ, 10&{ T i ¥ T [ T T T T T ¥ T ] T T T ! T 1 i T 1 T T l\ T T
T 1 I L) 1 T T T T T T T T T 1 1 T T T I T i T T 1 1 ¥ T ) | [ T ¥ T T T T T T T T T T 1 [] 1 T T T T T T T T T 1
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T T T T —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 ! 1 T T T T
T T T 1 :r_T__.___l___.[___
J
T T T 1 h*—-*r—r—‘
]
T T —1
' I Repassivation Potential Test
L Objective: same as pg #1 and #2 G‘%‘XA T
——1 Alloy/Specimen: C22 thermetiy-aged 22 2277-8-3175 (seepg-06-NB607) )7y T
T T T T 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 :
T T T T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. N N N a—
Hardware Torgue to 50 in-oz. :
I 1 T 1 . =T T
Torque Screwdriver: Snap-on USA SN: 1001200319 5
LI T T Cal: 9/4/03 Due: 3/4/04 T
. |
T T T T Initial Weight: &0, 76 363 Model: Sartorius Genius SN: 12809092 T T T
N Final Weight: 4. 76%3 ,  CAL:11/14/03 Due: 5/14/04 3
— T Solution: 4 m N C + 02 m N, IUOJ l—r'—'r'——!—‘
. 4(97.5’5’} NeCl  (of # 03592/ | |
T T
—————t 34- Olﬁoa_ Naf00;  lo? ¢OZOS’07 ‘
+ d et To 2000~ ls ;
Tt Reagents measured with Model: OHAUS " SN: 2883 U :
: . | : ' Cal: 2/04/04 Due: 8/04/04 ‘
T
S nitial pH: 4+ TG¥ Model: Orion EA 940 SN:2330 S
FinalpH: (S [8 Cal: 7/15/03 Due: 7/15/04 ‘
Tt pH Probe: #13-620-296 SN: 2291257P6 o ]
T T T T ST
— . ; Test Temperature: qyoc_ Measured with Hg Thermometer SN: €76 - 377 —r——'r—r—
Cal: ///S"/M Due: 7//3’ o ‘
T T T T | D B —
Counter Electrode: Platinum Flag ;
T T T T e
Reference Electrode: Fisher 13-620-52 SN: 925 6663 B
T T T T Tt T |
Gas: 99.999% Nitrogen Gas 3
. A S . E—
L Ecorr: -3 mV Model: Keithley 614 sN: 967374 :
T T T T, Ept. + 15/ v Cal: [ 0% Due: I//‘o oo N IR I
. ; . r Potentiostat: EG&G Model 273 SN: /e/zo _'_l__,___
: I
T T T T :‘_T‘—r—"‘l—
Number of Crevice Corrosion Sites: 0 /24 (24 max.) :
T T T T . L
. . 0 . ‘ \
T T T T NQ QMV\&( Q—OMOSIQ~ /Z‘( k?eo_’?} Q"F Oﬂeum{ WA ————]
Y A ’ .
——— m:\b SHeini (\& O~ QI‘ SUILQAQE& i —
T T T T h‘*‘T"‘T“—
——————t DaL» Ceer 220 ]
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 T T T T T 1 T I T T T T T T T T T T
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T R e ] T T T Y T T T T T T T T T T T T T T T T
T T — ‘H—
I —
T T 10-4 0.80 T
T - T
— T T
— 0.60 ‘
T 105 —] R
T Current Density B z
— 11 — 0.40 L
E— NE 10 _: Potential 1 :
5 -
——— < @ h
Q
s — 0.20 P ‘ ‘
——T 2z > S —
—— 2 107 — | c22r226 B 3 |
' = C-22 heat 2277-8-3175 s
T T - Thermally aged 870 C/5 min L 0.00 g —
= 4 molar NaCl + 0.2 M NaNO, ) = |
T = [NO,V/[CH = 0.05 B '
—— = 10-8 — 95°C \ T
& Potentiostatic
- Reverse Sweep rate 0.0167 mV/s — -0.20 T
L — ‘ - —
- 10° —] i< 10 Afem? at 550 MV, ow —
IS 1<2x10% A/cm? at 334 mV :
| i < 106 A/om? at 264 mV g —
—T T T
— T T — 10-10 ] | I T I T T -0.60 T
i
0 20,000 40,000 60,000 80,000 100,000 =
—T—T Time, seconds .
T T T
T T |
I 1 I T H T t 1 T T T i T T T T T t T 1 T 1 T ] [} i 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 I
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T T 1 T

Repassivation Potential Test

Objective: same as pg #1 and #2 9’,‘;1,\"‘

Alloy/Specimen: C22 thermaliy-aged 22 /2277-8-3175 (see-pg-96-NB667) ?/':7,,:4

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: ¢ (>. ggl%o} Model: Sartorius Genius
Final Weight:  4o. 8 2.2 Y- CAL:11/14/03
Solution: 4 m N C |

4,7.83 & N Cf

SN: 1001200319
Due: 3/4/04

SN: 12809099
Due: 5/14/04

+ 0.3 Mm MIUUJ

Lot oasers

§1:00" Ny tof # 620409
+ o Wa‘*k Tou 2o00anls

Reagents measured with Model: OHAUS

Cal: 2/04/04
Initial pH: (.5 4| Model: Orion EA 940
Final pH: <, a7 Cal: 7/15/03

pH Probe: #13-620-296

Test Temperature: G5
Ca: | / ?/al{
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

SN: 2883
Due: 8/04/04

SN:2330

Due: 7/15/04
SN: 2291257P6

Measured with Hg Thermometer SN: A 2000 - 130

Due: 7/8’ o

SN: 728231

h"—'l'——_’l_‘w"““
r‘r——'r"—“ | I
.
T T T
i T {
T ¥ T
L i 1
[ (I
|
T T ¥

LI

Project No.

LI — Ecorr: 37 mv Model: Keithley 614 SN: 467374

; " : Ept: ~ TV Cal: /1 [bfo? Due: I//(,/o‘f ‘; |
Potentiostat: EG&G Model 273 SN: FR O3/0/ —

T T T |

T T T ‘r—-r—"'"r-—‘r"“"
Number of Crevice Corrosion Sites: 0 /24 (24 max.) |

— : ‘ o ,——l——'r——\—-—

——— No CQeeviee Connosio~ 724 \?eér o"(” Creviee WPSL«_\ S

. Mo Sfeinl,  om M| Suedaces — ]

T T

{ T T

T T T v DQ&—Q Q 2 19_7 —— ]

T T T T T T ] ¥ T T T T T T T T T T 1 T T T T 1 T T 1
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T Y e ¥ § T T T T T T ¥ T T T T T T T T T T T T
——————p T

S— 1074 0.80 T
S —— - T
e Current Densi T

T urrent Density — 0.60 ;

wm'nTmM"—“T“ 1 0 -5 r M ‘r—'__

Potential B T

TN S
T — 0.40 | T

o §  10° i S
A g o

B — 0.20 7
e e o E} > T
e B 107 C221227 B £ T
a C-22 heat 2277-8-3175 5
LI ~= Thermally aged 870 C/5 min —— 0.00 2 v
g 4 molar NaCl + 0.3 M NaNO, ~ .
LA [NO,VICI] = 0.075 B
8 .
e 3 10 95.C ,
Potentiostatic L 020

S e Reverse Sweep rate 0.0167 mV/s T

T - T
1 -5 2

I 10°° 1<10° A/cm? at 523 mV a0 N
- . 1<2x10%A/cm? at 321 mV :

1<10° A/cm? at 285 mV —

[ S S ,
T 1010 1 T T T ] 1 -0.60 T
T 20,000 40,000 60,000 80,000 100,000 '
———— Time, seconds I —
R e S T

[ ¥ T { 1 1 1 T T T T 1 1 T T T T T T T T T T 1 T T
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| Requisition: 04012028 SOUTHWEST RESEARCH INSTITUTE . Page 1 of 2
-Requisitioner: Dunn, Darrell S. lier: T T Date Printed: 05/10/2004
[—  Req Organization:  1.20.05.04 g?ti%;:;:-susp;irﬁmn?;as oolmakers Date Created: 03/24/2004
B Phone: (210) 522-6090 Contact:  Mike Ridgway Requisition Date:  03/24/2004
Phone: 494 3651 Fax: 494 6139
Line # Item / Description UM Need By Date Requested Qty Est Unit Cost Estimated Costs
— 1 Wire EDM specimens from plate and machine t EA 4/16/2004 50.00 149.50 7,475.00
o dimensions provided in CNWRA drawing 20-01402-571-027
[ Deliver To: Darrell Dunn Building 57 )
Account: 704-000 Organization: 1.20 Project: 06002.01.081 Allocation Pct: 100.00
Total Estimated Cost: $7,475.00

Government Project?: YES  Property Type: G1 Is Govt. Property being sent to supplier?:

Quality Assurance?: YES
Approvals: Requestor: Darrell S Dunn 3/24/2004 10:19:06 AM

Department/Division Management: Vijay Jain 3/24/2004 10:35%39 AM
— Quality Assurance: Robert D Brient 3/24/2004 10:01:43 AM

Executive Management: David R Turner 3/24/2004 1:29:01 PM

Submitted By: Shirlee Garcia 3/24/2004 2:07:48 PM

ith the requirements of your quality system or that of the CNWRA Quality Assurance Manual.

he requirements of this purchase order; further work shall not be done unless directed by
ated questions, please call the CNWRA Director of QA at (210) 522-5537.

YES

ASL Reguired: YES ) Inspection Criteria: Dimensional Inspection per CNWRA Draqing 20-01402-571-027

— SUPPLIER SHALL FURNISH DIMENSIONAL INSPECTION DATA VERIFYING COMPLIANCE WITH THE REQUIREMENTS OF THE FABRICATION DRAWINGS.

Your organization will brovide goods or services to the Center for Nuclear Waste Regulatory Analyses (CNWRA) in accordance w

Any special technical or QA proc

returned at the conclusion of work to the CNWRA QA Records Room, or invoice remittance will be withheld.
e shall be "right of access" to your facility to confirm effective implementation of the quality requirements with the possi

CNWRA QA.

f— edures required in the performance of your staff members' work will be provided. Special CNWRA requirements apply to scient
ific and engineering software and must be followed. Your organization's product will be accepted based on an evaluation by
[ the CNWRA Principal Investigator or technical staff member and will be returned for rework at Seller's expense if the prod
uct does not meet CNWRA requirements. If scientific notebooks are utilized, they are subject to periodic review and must be
Additionally, ther

bility of audits, source inspections, or surveillances. Any special documentation requirements shall be specified in the pu
- rchase order and will be supplied to the CNWRA with the product. The Seller shall notify CNWRA QA of any nonconformance to t
If there are any QA-rel
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T T T T v ~ g - - ]
DIMENSIONAL INSPECTION REPORT
T T TEXAS TOOLMAKERS, INC. aa—
Job No.: Part No.: 70 -1402-81(-07271 Rev. No.: 1P.O. No.:
T T T . ]
zes23/] - 4526 65T
T T T Customer: Part Name: Craglce Rﬂf’ . ‘-’A*IW\A(UA e Log No.: J——
A 2408 LE0Z-C —
Inspection Plan: Quantity: Sample Size: | Accept No.: | RejectNo.: [ NR No.:
T [ LA [ ] s sO & —
100%  Specified Dim. st Article | SO So & :
1 ! ! Zone Dim. / Char. Tolerance® Actual Equipment S/N Comments ’_—
T T l 200 .29% -, 202, [FE 103 ‘
I 2 |#soo thls  |Tozso e SADR 207 T ges /o4 ]
3 1.2 322 W= 2
S 4 .25 L 315 = 0‘6\/2@4;
LI — 5 | .aso ML ~I53 [T 204 —
— e L% .35 TV OF | (704
- T ] —
7 .1sD ~48—-.152. T 204
T T K ) 41 -a52 [FC204 1
. I ; 9 aaa 2o & L0230 e 029 _'Hf‘tZL JE—
T T T I
T T T ]
T T T
T T T [ I—
T T T —
T T T —
T T T ]
T T T N
T T T L]
1 I T
T T T - —
* Recorded if not affected by tolerance biock. Sheet / of /
T T T fL I
S ‘ 7300 4. [ . :
T T T inspection Pérformed by: Date ’ Cus{omer (2s applicable} Date —
TTi Form QF-100201 Rev 2
T T T | —
T T T .
1 [ I ' N . . . 1 ' [ v ' v ' ' v ' ' [ '
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 T T T T 1 T T T 1 T T T T T
T T T T T T 1 T T 1 T T T T T 1 T T T T
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1 I T T T T T T L T T T T T T T T T T T ¥ ¥ T 3 T T T
T T T 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 T
1.0E- ‘
——— 03 060 ——
—— current ]
density ! ‘
T T 1 L"‘l"—'i’"""‘
- 0.40 C
T T 1.0E-04 4 C22r228 T
— § ] C-22 heat 2277-3-3266 . A
[ § Mill annealed potential “
1 i T . w [ I
o= 4 M MgCl, + 0.04 M Mg(NOs), - 0.20 >9>
T T T h— . e . T T
g 1.0E-05 A [N?S VICIT=0.01 .E
T T T % : 80°C = T l
e Forward sweep rate 0.1 mV/s ]
L T S Potentiostaic at 550 mV for 8 hours - 0.00 ° ' !
: , | E Reverse sweep rate 0.0167 mV/s . o . .
&)
T 1.0E-06 - i <10* Alem? at 59.1 MVgge T
T : i <10° Alcm? at -71.4 mVgge - -0.20 -
. i <2 X10° Alem? at -89.4 mVigge L
— i <10° Alem? at -93.4 mVgee L B S
" — — 1 OE'07 T T T T T I T T ¥ T T T T T T T ¥ T T t T T ¥ ¥ ‘040 f T
0 12000 24000 36000 48000 60000 72000 Fﬁ_._T*.ﬂ_
T Ti |
T T T T T T T T T " ' lme., se.con.ds , T
T I T T T 1 T I ) 1 T T T T 1 T 1 T T ) T T T I T 1 [
I T T T T T T T I T T T T T T 1 T T I T T T T T T T i I
T T T T T T T T T T T T T T [ T [ T T T 1 J T T T i T 1
Ay
T T I I T T T 1 ¥ T 1 J T T 1 T T T 1 T ) T T I T T T 1
T i T t ¥ 1 T T [] T . 1 T T T T T T 1 f T T T T i T T T T
1 T T T T T T T T T T T ) H ¥ T [ T T T I 1 ¥ I T T T T
1 I 1 1 T T T 1 T ) T T T T I T 1 \ 1 ] { 1 J T [} T
I I T ¥ T T I T T I T T T T T 1 I T T T I ¥ f 1 [ T T
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T T
Repassivation Potential Test I I ‘
T Objective: same as pg #1 and #2 T
T T T Alloy/Specimen: C22 2277-3-3266 T T T
- Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen T T T
surfaces polished to 600 Grit finish . Specimen cleaned in acetone and rinsed in DI water. PTFE
L LA S crevice forming washers attached to specimen using insulated C-276 hardware. Hardware Torgue to T T T
50 in-oz. ‘
— T T T L
Torque Screwdriver: Snap-on USA SN: 1001200319 ‘
M -
— T T T Cal: D'}(o%{}.ﬂﬂ[ Due.o?(ogl),p¢ 1
Initial Weight: 40, 2 36'%’3 Model: Sartorius Genius SN: 12809099 L
Final Weight: 4., (2664 4 CAL: pglﬂﬁmﬁﬁ Due: {(/l¢/w £
Solution:
T T /
UM 050, + ot Mquy), T
—T T T ' 7
_ (626480 § Mg (4T 3030 %;ﬂD,L waker As
— T T A2 '
20.5(25 9 /’\AﬂWg)b L«fé#o;;%)_ Do ds T
T Reagents measured with Model: OHAUS SN: 2883 o '
Cal: 2/04/04 Due: 8/04/04 . . .
I Initial pH: 3.4 D Model: ORTON EA Ao SN: 2330 ———1
Final pH: ("0 T cal: O 18] 03 Due: o F[(Sa0
pH Probe: PD ’6}0*216 SN: 407?[%t) ;
. Test Temperature: % o(/ Measured with Hg Thermometer SN: E ‘fﬁ —ﬁ , K—r—-r——|—-—
Counter Electrode: Platinum Flag
T T 71— T T
Reference Electrode: Fisher 13-620-52 SN: 9) 5 {z% %
e —— . T i T
Gas: 99.999% Nitrogen Gas
T T T
T Ecorr:  — 344 y\) Model: Keithley 614 sn: 0T
: : . é T T
- —— Ept "‘"4“3%%1;; Cal v(/prw(( Due: 7/(%03
- Potentiostat: EG&G Model 273 SN: 4,“/ oFr ———r
XH 7/15( 20w R
S T N
- DATAFILE: C 22 328 -
Number of Crevice Corrosion Sites: [ 0 /24 (24 max.) . : .
T T T X
T T T CWV??’S“UV\ II?&,LLAZ (\v\ CP&W\LL@Q &D()e L\p’(_a, I_—l_l_T—"'"
\ Y \ AN N, [
%MW%&AMﬁNmM }wﬂ%f«fw{‘—r—'—‘ﬂ‘“
L X 1
E— T 7( (7{0F T
T ¥ T ‘n T
1 T T T T T
¥ J T T T T T T T T T T T T T T T T T T T
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Repassivation Potential Test . ; .

Objective: same as pg #1 and #2

Alloy/Specimen: C22 2277-3-3266

T T T T
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish . Specimen cleaned in acetone and rinsed in DI water. PTFE T 7 T T
crevice forming washers attached to specimen using insulated C-276 hardware. Hardware Torgue to
50 in-oz. T T T T
Torque Screwdriver: Snap-on USA SN: 1001200319 T T T T

cal: o ?/0 5(7/0’04—
Initial Weight: 40156 'Zé Model: Sartorius Genius
Final Weight: ¢o- (5 B{ CAL: OK/’(‘I 2

Solution: N Mgl oy Mj@’ué)z
2033
12829 M), [t 033942

Model: OHAUS
Cal: 2/04/04

Model: HRIOW €A T%O
Cal: o“l[(f (/yo‘v}
pH Probe: 13/6;0_ }7 é

Reagents measured with

Initial pH: 3 817 ﬁ
Final pH: 5. ?7?

Test Temperature: 3 a(/

cal: o/ (0:( vav?é
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr /%éé 6 mY
k403 6m/

Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7 ((1{0’6

DATAFILE: ¢ 22y 7,27

Number of Crevice Corrosion Sites:

No crevie. covvam | mild

' e
M"'j W Specines L Mfm(ﬁ”@%w

Measured with Hg Thermometer SN:

‘ Due: 7/‘1{‘—)&/

O 24 (24 max)

Due: of (05/ 2@%

SN: 12809099

Due: ((//%(;974 T

N, Mgl LA® 030320 }-FDI wader Ao 2w ads ; :

SN: 2883 |
Due: 8/04/04 i T 1
SN: 2 3%0 L
Due: 0:}—/(\(’{34@% T
SN ol fizép
& 78 -] T

Due: [ 1(ar/w’4 p

SN: O }.k{(ég; “l T ¥ T

SN: 0 0€] 3 e

SN: [(_((08

e
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T { 1 T 1 T T T T T T T T T T ] T i T T T T I} T T | T
I I T i 1 T T T T 1 T T T T T T ¥ T T T ] T T ] T T T
T T T T T
|
T T T 1 L—I——_
—r—r—  1.0E-03 ; 0.60 ——
T T T T . potential \
7 1.0E-04 '
T T T T 3 3 040 T
T T T T ] T
e s 3
e A g 1.0E-05 3 current w I B
= ' i - o ‘
T T T T 3‘- 1 C22r229 denSIty 0.20 >‘” ‘“—1——-
D i C-22 heat 2277-3-3266 -
7T 15 1.0E-06 E Mill annealed i 'g ‘
k=] ] . [=
- ] 4 M MgCl, + 0.2 M Mg(NOy),  0.00 2
—r—11 £ [NOs/CI] = 0.05 ' o —
S 1.0E-07 3 80°C
T T T 1 3 Forward sweep rate 0.1 mV/s ] ST
—— ] gqtentiostaic at 55tO Bn?)/:g; 8 r\1,<;urs 0.20 ——
everse sweep rate 0. mV/s - 0.
1.0E-08 - P
T T T E R——
3 i <10 A/cm? at 550 MVgee i
T ] i <107 Alem? at 472.6 MVice ]
T T T 1 1 .0E-09 T Y T T u T T T T T T T Y '0.40 ‘
" . : , 0 12000 24000 36000 S E—
— Time, seconds —
1 1 T | e
T T T T T T T T T T T T T T 7 T T T T li T T T T 1 j 1 : 1
1 i [} T i T T T T T T T i T T [} 1 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 T T T T i T T T T T
T T T 1 1 T 1 T T \l T T T T T T T T T T T i T 1 T k|
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1 T T

¥ T I

Objective: same as pg #1 and #2
Alloy/Specimen: C22

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

Repassivation Potential Test

2277-3-3266

surfaces polished to 600 Grit finish . 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:
Gow§5EY6
o053 (¢

Initial Weight:
Final Weight:

Snap-on USA
Cal: D%{O;( 200€

Model: Sartorius Genius

CAL: 03’&(7},}(‘(

solution: 4{,(\/\ de 2 —+ 0~}M AAJ@B)}_

2033 3 quz

12820 Moty

Reagents measured with

nitia pH: 2850

Final pH: 473/,

Test Temperature: STO(_,

Counter Electrode: Platinum Flag

( 030320
Gt 0390

Model: OHAUS
Cal: 2/04/04

Model: K7 ONS 6A?¢a
Cal; 07’((§/L0'D3

pH Probe:

13-620 -24¢

Measured with Hg Thermometer SN:

Cal: o 6/07 (O(L

Reference Electrode: Fisher 13-620-52

SN: 1001200319

o o 3]s

SN: 12809099

Due: [l/(fé/wv{c

%f-biwwéeré\)?&wm{}' T

SN: 2883
Due: 8/04/04

SN: 21734

Due o?/(j/w;é
{Co;?/% P

c76-816

Due: (’),(g?(w

SN: ;?,72?07’('0 —

' . T Gas: 99.999% Nitrogen Gas LI S B
: : . Ecorr: — 6”’ m( Model: Keithley 614 SN: 071""92('7 }fé N s S M |
Bt £ 4. 5 Thefor Due: -7 (12 fa” 1 |
T T f Potentiostat: EG&G Model 273 :
otentiosta odel SN @[O()_O |
T ! T _ e N
T T T DATAFILE: (212 (‘)bo '
T T T Number of Crevice Corrosion Sites: 2. 124 (24 max.) 1
T T T
¥ T 1
2 ;\‘»’WX Orevtte. wwuiwq on 0Nk ¢ e ﬁ’zf L
H I T
T T T [/b W /fv% §€6—U\- ? » T T T
T ¥ k] T
O
T T T
]
T 1 T T T T T T T T T T T T T T T T 1 1 T T T ¥ T
T T T T T T T T Y T T T T T T T T ' I l To Page No.
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1 i T T L] T T T T T 1 T T T T T T T T T ] T T T ¥
4 1 T 1 T T T 1 I T T T ] T T T T T T T T T T ) [}
SARE R | T
—T T ¥
1.0E-04 5 0.60 :
—TT ] potential T
T T ] T
1.0E-05 4 - 0.40
L E I T
—— NE ] - T
———— = v
. 1.0E-06 - Lo20 §
- & . ) > T
@ ; current density w
c i i ©
T 3 = T
2 5
= ! T
UL § 1.0E-07 E C22r230 - 0.00 &
——1— 5 ] C-22 heat 2277-3-3266, Mill annealed T T
o 4 M MgCl; + 0.2 M Mg(NQ;), [NO3J/[CI] = 0.05
T T T
80°C ‘
- 1.0E-08 Forwan:d sweep rate 0.1 mV/s L .0.20 s |
‘ Potentiostaic at 550 mV for 8 hours :
— e Reverse sweep rate 0.0167 mV/s L T
i < 10" Alem? at 550 mVgce ] i :
T T LA N S—
i < 10° A/em? at 550 mVgce ;
1 -OE-Og T T ¥ T T T 1 T T T 1 T Ll T T 1 T L T T T T v 1 v T ! T T -0-40 :
L |
10 10050 20050 30050 40050 50050 60050 70050 ‘
T T ) T
Time, seconds i 1
T T v
T T L B E—
T T | B . —
T T T . i . T T ]
T 1 J T T 1 1 I 1 1 T 1 T T T T T T ] T T j T T T
T [ T T 1 T T T I I T 1 1 I T T ] f T [} T 1 T I i
1 T ] f f T T [ T T 1 1 T I 3 T T I I J T T T T T
1 1 1 T T T T ¥ [ 1 T 4 T T T [} ¥ T T ¥ [} i T T i
| — T 1 T T T 1 | — T [ T T T I 7 T
T T T T T T T T T T T = 9 II' "‘ II T /- T 1 (% T LN T T T T T
Aihve He (t{o¥
¥ 1 I T T T T 1 T T T T T T T T T [ T T T T T
3 1 1 ] T I T T T 1 T T T ¥ T T L T T 1 T
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T T T
Repassivation Potential Test
T T ) ! J '
Objective: same as pg #1 and #2
LI S i
Alloy/Specimen: C22 2277-3-3266 :
—-—-—r——r——-——]—- . - . . . . . .
Specimen Ffreparatnon. Speglmen machl_ned to dimensions specified in CNWRA Drawing. Specimen ' I I
surfgces poh.shed to 800 Grit finish . Specimen cleaned in acetone and rinsed in DI water. PTFE T T T
' T T cszgeyuce forming washers attached to specimen using insulated C-276 hardware. Hardware Torgue to
in-oz.
T T T
Torque Screwdriver: Sna.p-on‘USA SN: 1001200319 — ]
T ' Cal: p3 !og(mfé Due: 0?/03/9»“76
T T e . 73 T T T
::nltla:lv\\IIVelghht: %Ox (230 2 Model: Sartorius Genius SN: 12809099
A —— inal Weight: 25 ({75 CAL: p§ : |
| o752 05 (i« >omy ety
T Solution: - I
Utntagtly + D6 M Pgf03),
———1—T— ) T T T
2035, (? Mg{d;*éﬂw (;6"@ 029320
—T—T S DL weder T
02‘ 6 g } L 760 :
(2569 f“j((‘fd;)fé‘(a_o L&é#oﬂ?@; e e
Reagents measured with Model: OHAUS SN: 2883 Z‘f e
1 . Cal: 2/04/04 Due: 8/04/04
T T 1 iti : « s — I S B
::ma:l pl'f %‘ (6 Model: R LON (3’A?¢0 SN: 2330
inal pH: 6 . }L Cal: 7/}( Vﬁ Due: 7/){/03’ | T M N
pH Probe: / A W’L7 6 N: . ——
— %079 /Mf
© T T
Test Temperature: 8‘[)(/ _ z:llelasured with Hg Thermometer SN: E 8 "/? /
al: : ' —r T
—T— T 06(0? (300 Due'[l/o?/?»’v(/,
Counter Electrode: Platinum Flag ‘ '
T T 1
Reference Electrode: Fisher 13-620-52 SN: '—"-r—r—l———1
Gas: 89.999% Nitrogen Gas T T T
T T 1
Ecorr: 358 mU/ Model: Kei :
e Ny C:I'e : Keithley 614 SN: 0704? 3@ — 1
T +4572w T2 {04 Due 7112/,
—— Potentiostat: EG&G Model 273 SN: 4_( { 087(- I b
—T 1 1 T
DATAFILE: ( 35 rlBI _ T
- Number of Crevice Corrosion Sites: 7 124 (24 max.) ! ' ' '
——— verien covvoded T
8 %’tﬁ . 2 on e booth |
T I I I T
I 1 T T
T T I I T T
-t ° I ] i T
—Tr T T T T T
I 1 T L T T T 1 T T T T T T T T T T T T T ] 1 v £
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I T T T T T T T T 1 |‘ T T T T T T T T T ] T T 1 T T
1 T T T 1i T T T T 1 1 T T T 1 T T 1 T T T T T T 1 1 T
T T T 1 T
T 7 i
—T T 1.0E-02 ; 0.60 A
I ; potential W N
—T— T T  1.0E-03 4 : | ——
T ] current density - 0.40 (T 7
— T T _ 1.0E-04 ; 1l -
T g E T T
< 1 L 020 §
T T 35 1.0E-05 - > o
(] . b= ‘
T 2 {.0E-06 - 8222r231, duplicate test as C22r232 § —
c E -22 heat 2277-3-3266 L 0.00 ©
- g 3 Mill annealed o ]
= E
— T © 1 0E-07 - 4 M MgCl, +0.16 M Mg(NOs), T
- [NOs)/CIT = 0.04 —
80°C - -0.20 1
T T T 1.0E-08 Forward sweep rate 0.1 mV/s L
Potentiostaic at 550 mV for 8 hours
T ' Reverse sweep rate 0.0167 mV/s ; T
1 .0E"09 T T ¥ T T T T T T T T T T T ¥ T T T T T T T T T '0.40 :
T 0 12000 24000 36000 48000 60000 72000 1
T Time, seconds m————;—
|
T ] T T T T T T T T T T T T T T T T T T I I 1 1 1 1
T T T T T T T T T T T T T T T T T T T T T I 1 T T T T
¥ ya) 'j - 3 -
T Cadenl ) f‘b“‘ﬂﬁv&vﬁ_@?ﬂ’w o W’éﬁ?g N

e e ohnge o, Cazpaiy (fige 13>

24 L1
Lagl V| T T T T
4
I T I I |

T T T T T T T T

T T T 1 T T 1 T
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T 1 ] T t ] T T 1 T T T T T ] T - T - T T T T T T T i ¥
1 T T 1 T T T T T T T T T T T T T T T T ¥ T T T T T
I I L) T 1 T T 1 T T T T T T T T T T 1 T 1 T T I T ]
1 I { i I ] T I T T T T T T T T T T T T T ) T T T T
—— T T T
f——1—T— J 1
1 1.0E-03 E 0.60 ‘——u——-.——
— T T : — T
potential i
T - 7
1.0E-04 |
L ; 3 040 R B S
i T
E current density
o6 1.0E-05 ; | pm—
< ] C22r232 020 &
T > C-22 heat 2277-3-3266 : >"’ T T
ﬁ ] Mill annealed -
T 5 1.0E-06 A -g o
o 3 4 M MgCl, + 0.16 M Mg(NO), < -
T ‘s‘ 1 INO;J/[CIT = 0.04 L 0.00 E 3
——— £ 80°C B —
3 1.0E-07 - Forward sweep rate 0.1 mV/s ‘
7 1 3 Potentiostaic at 550 mV for 8 hours
i Reverse sweep rate 0.0167 mV/s —
T | - -0.20 |
I 1.0E-08 - i < 10° Alem? at 550 mVgce —
3 i < 2X10°® Alem? at 500.3 MVgee | 1
T - i <10° A/cm? at 456.5 mVgce :
—TT : — T
1 .0E-09 T T T T T T T T ¥ T '0.40
T T
0 12000 24000 36000 |
Time, seconds "
—
_—
— 1 .
I I T T I 1 T T T T T 1 T i 1 T i I T T I T T I‘ i |
I 1 1 T T 1 T T I T T 1 T 1 1 I I i T I 1 T | 1 1 1
T T I T T T i T T T T T T T T T I T U T T 1 T T I T
T I 1 1 T T \l\ J T 1 T T T 1 T 1 T ! T i [ i 1 1
LD T 1 T T T T I I T I T T

T I ] 1
L Repassivation Potential Test : , T 1 T
Objective: same as pg #1 and #2 J
Smna mum— ! T T T
Alloy/Specimen: C22 2277-3-3266 [

- f T T T

T Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen ’
‘ surfaces polished to 600 Grit finish . Specimen cleaned in acetone and rinsed in D} water. PTFE T T T T
crevice forming washers attached to specimen using insulated C-276 hardware. Hardware Torgue to
S 50 in-oz. T ' ! '
S Torque Screwdriver: Snap-on USA SN: 1001200319 ll T T T
cat: 93 (03 2w bue: 0903 /ro0¢ ,
| e . ] i
Initial Weight: (Co.?’f,’ /7’7 Model: Sartorius Genius SN: 12809099
S Final Weight: 40.3¢(8( CAL: OS‘{(CF[W(P Due: ((/f.4 /mfé : T
T Solution: i ' ' ' '
B € Mgds + 06 MYpsy), 1. _
223303 Macly beto  (A# 030320 L
. . D T | T
' 4 02-£6j My, , - 6 LA® f [
SE— 2 ) 0;}7@'}, L‘S L T T T T
Reagents measured with Model: OHAUS SN: 2883
. Cal: 2/04/04 Due: 8/04/04 ‘ T
- Initial pH: 4 (6 Model: O Rt OhJ EAQED sN: 2330 T —
L Final pH: 6\5% Cal: 7/2(/0 2 Due: 7/)_{0‘(,- T T
pH Probe: SN: Ao 2% : ; . T
—— (3 ~620-294 tie2¢p
‘ . & é T T T T
T Test Temperature: Measured with Hg Thermometer SN: £ ( ”8[6
A— S'DC Cal: Oé{ O(f {O(F Due: [2,/07/,00% T T | —
Counter Electrode: Platinum Flag T T rT
- Reference Electrode: Fisher 13-620-52 SN: % %’)? o ?5’/9 T T T T
Gas: 99.999% Nitrogen Gas T T LI
Ecorr: — 3574 mu Model: Keithley 614 SN: O 704’—? 3¢ r —
T Ept: J cal: : '
Pt: 428 m al: 7/[2{0¢ Due: 7/,;,//@/
—— Potentiostat: EG&G Model 273 N 020 ' o
T T T I
e DATAFILE: £ 20 y232 T roT T
Smans gumd Number of Crevice Corrosion Sites: [ /24 (24 max.) ' ' ' I
§— hd y T T T T
N =T T T I
S— There one CoWsSLoN W G@vﬂ 54/6‘ N f/"/"fwﬂ/‘ . l T
- T ] T T
e T T I ]
T T ] T i
T T T T T T T T T T T T T T T T T ! To Page No.
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T 1 T

T 71— L T
SN S E— Repassivation Potential Test T T
— Objective: same as pg #1 and #2 " , :

Alloy/Specimen: C22 therme#-y—aged-ZZ?? -3-3266
b ( H ’;‘6( T T i
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
T surfaces polished to 800 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI L T
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
U Hardware Torgue to 50 in-oz. T '
T T T Torque Screwdriver: Snap-on USA SN: 1001200319 ! T T
Cal: 03/03/04 Due: 9/03/04
—TT1 T ¥ T
Initial Weight: 4.0 27640 Model: Sartorius Genius SN: 12809099
—— T [ T
Final Weight: ‘FD 21734 CAL: 05/14/04 Due: 11/14/04
T T ' ::[Z — T
Solution: o. |
4-M M\jaz 4M Mg (vo}z#& N
' M o470
I )_5643 (quvv;)z bH0 Lot 033742 26L
A — Reagents measured with Model: OHAUS SN: 2883 —
Cal: 2/04/04 Due: 8/04/04
T T T T T
Initial pH: </ 5‘5” Model: Orion EA 940 SN:2330
T T 1 Final pH: ¢ (7/ Cal: 7/21/04 Due: 7/21/05 o
pH Probe: #13-620-296 SN: 4079126P T T
— T T T LI I
Test Temperature: o Measured with Hg Thermometer SN: £98-191
—T— T C Cal: 06/09/04 Due: 12/09/04 T
L  Counter Electrode: Platinum Flag L
B NS e S p Reference Electrode: Fisher 13-620-52 SN: 0251433 T T T
LR T Gas: 99.999% Nitrogen Gas 1 T
S Ecorr: —4 205 Model: Keithley 614 SN: 0704934 B —
Ept: ¥360.2 Cal: 7/12/04 Due: 7/12/05
T T T T i
Potentiostat: EG&G Model 273 SN: 41108
— T T T E L
L DATAFILE: (" 22 F232 o
T T T
Number of Crevice Corrosion Sites: O 124 (24 max.) b '

I L
—r— T No crevie covrosion ) /vvt/(,d( W M L
T T T mor 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 1 i T T
T T T T T T T T 1 T T T | T T T ¥ T T T T L] T
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1 1 T T T 1 1 T T T 1 ¥ T T T I \I T I E: ‘ T 1 T T i
{ T 1 %W T Wby‘ 1 % 'I%/I@ W T ‘/117 | T T L T T T T T
1 I T 1 1 ] T T ] 1 T T T T T T T L [ T T 1 T 1 1 1 I
1 v g z 2;2 ﬁ‘ : ‘ZI T
1 / ” T T
1.0E-03 0.60
o potential / v
— T T V4 T T
T . Y
1.0E-04 , current density II| L
T 1 \ U | T
— T T ~ T T
§ 1.0E-05 ;
T — < ; C22r233 w L
- C-22 heat 2277-3-3266 >"’
' 3 1 Mill annealed = b
c 1 .OE'OG E :': B
' 3 ] 4 M MgCl, +0.4 M Mg(NO3), e
—T—T— INOgJ[CIT = 0.1 L 000 & T
g 0 ) o !
——— 5§ 1.0807 1 20°C ——
3 : 3 Forward sweep rate 0.1 mV/s ]
T ; Potentiostaic at 550 mV for 8 hours T T
Reverse sweep rate 0.0167 mV/s
L - -0.20 T
1.0E-08
1T i T ]
T T T T
T 1 .0E-09 T T T T T T T T T T T T T T T T T T T T T '0.40 T T
0 12000 24000 36000 48000 60000
L T T
Time, seconds
T T T ;
1 — 1~ T T
— T 1. . , ' ' T T
R PR 1
I T T—d,,7 i T T T R/ 4] T | E— T 7 T I T T
¥ e 'will y\p,p&u reference electrrde
T T L] T T T l T T ’ T T T 1 T T T T I T [ 1 T T T 1 I T
1 T T T T T T T T H T T T T T T T T T 1 T
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Repassivation Potential Test |
T T T N T T

Objective: same as pg #1 and #2

Alloy/Specimen: C22 n'rs'mva%rged %37 -3-3266

Specimen Preparation: Specs en mac

ined to dimensions specified in CNWRA Drawing. Specimen k ' '
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. ' r ;
Torque Screwdriver: Snap-on USA SN: 1001200319 1
T Cal: 03/03/04 Due: 9/03/04 b
UL Initial Weight: 40. 30 (87 Model: Sartorius Genius SN: 12809099 oo
T Final Weight: £.0. 2%{ & CAL: 05/14/04 Due: 11/14/04 L
| — T Solution: q_l\/\ qu@ + o4 M M3<W3 )?. — T
L 2033.( 4 Mgls- 60 L.»(—d o4(705 3—(—DI H:0 Ao2¢| L
T 2564 g MglBy), 40 Lot ™ 033942 T
' o Reagents measured with Model: OHAUS SN: 2883 I I I
; ; r Cal: 2/04/04 Due: 8/04/04 T J T
— Initial pH: 4= 55 Model: Orion EA 940 SN:2330 T
Final pH: [5 , 15 Cal: 7/21/04 Due: 7/21/05 '
I T i 1 T T
pH Probe: #13-620-296 SN: 4079126P
T T T T T T
T T T Test Temperature: l [ 0°C Measured with Hg Thermometer SN: C96-816 f ! '
Cal: 06/09/04 Due: 12/09/04
I I I e ! '
Counter Electrode: Platinum Flag r ' .
! ¥ I
Reference Electrode: Fisher 13-620-52 SN: 3329075P
T T T T T T
Gas: 99.999% Nitrogen Gas
{ ¥ I T T T
Ecorr: ~% (& Model: Keithley 614 SN: 0704934
e Ept 4 33.5 Cal: 7/12/04 Due: 7/12/05 roor
T I I Potentiostat: EG&G Model 273 SN: 10120 L T
T T T 1 L T
e DATAFILE: (2T 234 —
S Number of Crevice Corrosion Sites: 124 (24 max.) T T T
— T MM W W On /e\Al\) #&( B T
— T T !
1 i I T T j
T T T T
T T T !
— T T o T 1
¥ T T T T T i 1 T T T 1 T [ 1 T T T T T T
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¥ T T T 3 i T T T T T T T 1 T T T T T T T T T T T { T
T 1 T 1 T T L] T T T 1 T T T T T T T T T T H T T T T T
T 1 ¥ 1 1 T T T T 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 1] L T T T T T T T T L T 1 1 T 1
T 1 T T T T ] T T 1 1 T 1 T 1 T T 1 T T T T T T 1 T I
T 1.0E-04 ]
I 5 0.60 —
S ] potential ] —_—
(—
' 1.0E-05 ; _ | 0.40 ;
I ; current density —
~ 3 ;
—— : - ——]
A < C2or234 e s
R .. 1.0E-06 - w ‘
> 6 E C-22 heat 2277-3-3266 -020 8
—r—r G ; Mill annealed N s B |
3 ] I s
I S = N
ot 4 M MgCl, + 0.4 M Mg(NO,), t
S [
‘ 5 1.0E-07 4 (NG J[CI = 0.1 - IR .
T T I 3 3 ©
= 1 110°C 000 o
T ! O ’ Forward sweep rate 0.1 mV/s T T
Potentiostaic at 550 mV for 8 hours i S —
' 1.0E Reverse sweep rate 0.0167 mV/s
——T -0E-08 1 e - -0.20 T T
] i < 10° A/em? at 550 mVgge
T ; i <2X10°® Alem?® at 287.4 mVgge ! ' ]
SE— i <10° Alem? at 152.2 mVgee ——
1 .OE'OQ T T T T T T T ¥ T T T T U
I— e - -0.40 S
0 12000 24000 36000 48000 60000 72000
L . L A |
Time, seconds
L T™ v T ]
— T 1 T T T ]
T T T T T T T T T T T 7 T I 1 ] I 1 ] ] 1 1 ' ' T T T ]
¥ ¥ T T T T 1 T T T [ T T 1 T T T T T T T T T T T T 1
) T ) T T T T 1 T T T T T T T T T T T T i T T T 1 T T
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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 T T T T T T T T T ¥ T T T T T 1 T T T T i T T T 13
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T T T

T T T

T T T

T 1 T T T T T 1 T

Repassivation Potential Test

Objective: same as pg #1 and #2

I I 1 T 1 T —

Alloy/Specimen: C22 thermatiy-aged 2277-3-3266

W of L ) “
K —((7'/;11( tpmachined to dimensions specified in CNWRA Drawing. Specimen L

Specimen Preparation: Specimen

surfaces polished to 600 Grit f

water. PTFE crevice forming washers attached to s

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 4 0+(6 715
Final Weight: 4,0‘[6 277/

Snap-on USA
Cal: 03/03/04

Model: Sartorius Genius
CAL.: 05/14/04

inish using SiC paper. Specimen cleaned in acetone and rinsed in Di

pecimen using insulated C-276 hardware.
SN: 1001200319
Due: 9/03/04

SN: 12809099
Due: 11/14/04

Solution: fm g, £ D‘C(-M (\/\8(/\/07,)2,

T T

T T

RN

Project No.

o 9715 - GHad 4 04'1_(05 e
89 Mgl {_.,ew o S TVL oo o
T T T O & T T
1239 MgV, -Ged &2 ? [ 2L
1 1 4 ¥ I
ts measured with Model: OHAUS SN: 2883
o Reagents Cal: 2/04/04 Due: 8/04/04 —
' ' ' Initial pH: 4.4.3 Model: Orion EA 940 SN:2330 T T
T T T Final pH: 6 04 Cal: 7/21/04 Due: 7/21/05 | :
’ pH Probe: #13-620-296 SN: 4079126P
T ¥ L T T
l I l Test Temperature: 8'02 Measured with Hg Thermometer SN: C96-816 N N
T T T Cal: 06/09/04 Due: 12/09/04 |
T T T Counter Electrode: Platinum Flag :
T T T Reference Electrode: Fisher 13-620-52 SN: 3329075P
T T T Gas: 99.999% Nitrogen Gas ‘1
Ecorr: — A3 27 Model: Keithley 614 SN: 0704934 |
o : : 7112/05 LA —
Ept: K Cal: 7/12/04 Due: 7/ '
ot 4389 . |
o Potentiostat: EG&G Model 273 SN: 10120 ]
I T T i
—T— pATAFILE: (o2t 235 {:::__
T T T Number of Crevice Corrosion Sites: ‘ 124 (24 max.) {_,__|___|.___
J
I I I ‘_l__‘_T——
PO g
S M‘d S y&f' wag on Ao s 3
T T T - ‘_|__._r_ﬁ.__
— Uu?swsw’&aawc«m%(o A&(ZVDW i
T T H ‘\
I 1 T I 1 T T I T T T I 1 i T T T T T T 1 T | 1
T L] T T T T T T T T T T 1 T T T T T T T ] T T 1
T T T T T T T T T 1 T T 1 T ¥ T T T ¥ T T T T i
L T 1 T T T 1 T T T T T T T T T T T T T
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T T T T H T T T T T T H 1 1 T T 1 T T T 1 T 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
I T T I 1 1 T I T T T T T T T i T T T T T T 1 T 1 T
I T T T T I T T 1 1 T T T T T T T T T I T T T 1 j T
T T
T 1.0E-03 ; 0.60 C
S e -
potential L
A A e T 1
‘ ' - 1.0E-04 4
N I B B 5 - 0.40 L T
RN T S T T
~ 3 .
T Eh C22r235 - 0.20 § T T
; %‘ C-22 heat 2277-3-3266 >
i Mill a led =
T T 2 1.0E-06 il anneale . T
2 : current density '.E |
; . —
' = 4 M MgCl, + 0.4 M Mg(NOs), o |
c o 5
1 T T ‘ g [NO;VI[CIT= 0.1 - 0.00 c 71—
i 5 1.0E-07 - 80°C |
T o E Forward sweep rate 0.1 mV/s !
3 Potentiostaic at 550 mV for 5.2 hours I B S
Reverse sweep rate 0.0167 mV/s L .0.20
‘ AN A 1.0E-08 - . |
‘ ] i < 10°® Alem? at 550 mVieee
' A R . . AN R |
i < 2X10® Alem? at 106.6 mVgce
e e i< 10° Afem? at 41. m
1.0E'09 T T T Y Cvm |a 41» 4 n?VS?E T r T t 1 r T v ¢ ; . _0_40 )
T T T N
0 12000 24000 36000 48000 60000
Time, seconds 1
T T T
L L T T
T T T T T 1 T T T T T T 1 T T T T T T T T T T T F T
1 ] I 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 7 ’\“\" (N R T T T T T T
T T T ¥ T T T T T T T T T T ‘K T T T T T 1 T T
T T T T T T T T T T T T T T T T T T \l\l T T 1 T T
T T T 1] T T L] T T T 1 T T T T T T T T T I\
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Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 K2ﬁ77-3-3266

20790

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.

Snab-on USA
Cal: 03/03/04

Torque Screwdriver:

Model: Sartorius Genius
CAL: 05/14/04

Initial Weight: 40, 15(6F
FinaIWeight: ‘z)ﬁl\g}w'ﬁ

Solution: [P W /‘/‘30(7,

SN: 1001200319
Due: 9/03/04

SN: 12809099
Due: 11/14/04

__

e

-+ =1

—

208 § tagdl, - 6#e Laé**’omamwewmu ——

Model: OHAUS
Cal: 2/04/04

Reagents measured with

Model: Orion EA 940

Cal: 7/21/04
pH Probe: #13-620-296

Initial pH: ‘('(6'7
Final pH: 560

Test Temperature: g'ooc
Cal: 06/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Measured with Hg Thermometer SN:

Ecorr: —3 7§ . 8
Ept: € 4_275,

Potentiostat: EG&G Model 273

DATAFILE: c22723 |

Number of Crevice Corrosion Sites:

Model: Keithley 614
Cal: 7/12/04

124 (24 max.)

SN: 2883
Due: 8/04/04

SN:2330

Due: 7/21/05
SN: 4079126P

E98-191
Due: 12/09/04

SN: 8251235 X, H
‘Po)g—ozaf’

SN: 0704934
Due: 7/12/05

SN: 41108

hole i

w 5»«&&19&» cmu(ié
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Potential, Vgce

Poten'_tial, VSCE

1.0E-02 ; 1.00
: 0.80
1.0E-03 -
o~ 3
g ] : 0.60
< 1.0E-04 prtenbidl ,
2 : M | | 0.40
g 1.0E-05 5 4MMgC,
o] ] INOSJICI1=0 0.20
€ ] §o°c rd te 0.1 mVis
2 1.0E:06 ; e o ous
5 ; :e:/er;e stwlee; :2 0.\;1'678rn’\‘//s 000
o ] i> 10" A/om? at 550 mVgce
1.0E-07 - i <10 Alcm? at -107.5 mVgge -0.20
1 i < 2X10°® A/em? at -229.6 mMVgee
1.0E-08 ’ i < 2X10°® A/em? at -239.6 mVgce -0.40
0 12000 24000
Time, seconds
1.0E-01 - 0.60
1.0E-02 ; - 0.40
; - 0.20
“e 1.0E-03 4 ]
o ;
< 1 C22r237 'b/(- - 0.00
é 1 OE 04 Cj22 heat 2277-3-3266 o
% Mill annealed 1 _020
4 M MgCl,
E 1.0E-05 [Nog'y?cr]=o )
5 80°C - -0.40
= Forward sweep rate 0.1 mV/s ] .
3 1.0E-06 Foverss swasp ol 00167 060
i > 10 A/em? at 550 mVgee :
i <10 Alem® at -107.5 MVce i
1.0E-07 i < 2X10°® Alem? at -229.6 MVgce - -0.80
j < 2X10® A/lcm? at -239.6 mVgce -
1 OE"08 T T T T T T U T '1 .00
58800 70800 82800
Time, seconds
T I T T T T T T T T T T T T ¥ |T° Page No.
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22 r 2277-3-3266
H T30(c¥

Specimen Preparation: Specimen machine:

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-0z.

Snap-on USA

Torque Screwdriver:
Cal: 03/03/04

Model: Sartorius Genius
CAL: 05/14/04

Initial Weight: 400507
Final Weight: 33‘ 20)_?7

| Solution: [(— M MﬁC(‘Z

SN: 1001200319
Due: 9/03/04

SN: 12809099
Due: 11/14/04

([ Samk solbron  ar C22T2%], pg4°)

Model: OHAUS

Reagents measured with
Cal: 2/04/04

Model: Orion EA 940

Cal: 7/21/04
pH Probe: #13-620-296

Initial pH: 4, 4'7
Final pH: %'0 {

Test Temperature: 8‘0‘2/
Cal: 06/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: — 365 .0
Bpt 4 (0.7

Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATAFILE: ¢.22r3338

Number of Crevice Corrosion Sites:

SN: 2883
Due: 8/04/04

SN:2330

Due: 7/21/05
SN: 4079126P

Measured with Hg Thermometer SN: C96-816

Due: 12/09/04

SN: 3329075P

SN: 0704934
Due: 7/12/05

SN: 10120

Z({_ /24 (24 max.)

coroded  Tle enbine

d to dimensions specified in CNWRA Drawing. Specimen T 7 T

1 I
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T T
T T T
T T T
T T T
T ]
T T T
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I I 1 T T T T T T T T T T T 1 T T T I T T T T T T T T T
T T T T T T T 1 0E_01 1 00 )
1 T T T T T 1 ] -
R 1.0E-02 ; - 0.80 ]
T T T T T T T N : — 7
§ 1.0E-03 - 0.60
T T T T T T < ] C22r238 s W
- 1 C-22 heat 2277-3-3266 8
T T T T T T T _‘;’ 1 0E-04 3 Mill annealed B 040 > e
@ E =
c 3 4 M MgCl, ! ]
T T T T T T T (] E b=
-] [NO;Y[CIT=0 c T
T 1.0E-05 - row 1020 §
T T T T T T T 5 3 Forward sweep rate 0.1 mV/s (o] -
t _ Potentiostaic at 550 mV for 8 hours o
T T T T T T T 35 1 0E_06 4 Reverse sweep rate 0.0167 mV/s -0 00 -
QO 3 : -3 2 .
3 i>10" Alcm® at 550 mVscE
=T T T T T T T ] i <10° Alem? I E
1 0E-07 | i cm” at -212.3 mVgce 020
—————T T : i < 2X10°® A/lcm? at -248.3 mVgce s ]
1 i < 2X10°® A/cm? at -253.2 mVgce i
T T T T 1T 1.0E-08 . : , . . . - - - -0.40 }
T T T T T 1 0 12000 24000 1
T T T T T T T Time, seconds
T T T T T T T
T T
T 1.0E-01 3 0.40
T T T T T T T 1
T T T T T T T 1 .OE-02 §
T T T | I B m— E - 020
T T T T T T T NE 1.0E-03 E
(3] ]
T T T T T T T 2 1 8
> 1.0E-04 cz2n 000
T T T T T T T 'a C-22 heat 2277-3-3266 -
c Mill annealed | C_U
T T T T T T T % 4 MMgC! :E
« 1.0E-05 : 2
T T T T T T T 5 L':)?SMCH w° --0.20 ‘.6
g Forward sweep rate 0.1 mV/s o
T T T Potentiostaic at 550 mV for 8 hou !
T O 10E-08 Reverse awesp rae 0.0167 /s
T T T T T T i > 10" Alcm? at 550 mVsce
S 1 0E-07 i <10 Alem? at -212.3 mVsce - -040
: i < 2X10°® A/cm? at -248.3 mVgce
T T T T 1 i < 2X10° A/cm? at -253.2 mVgce
T T T T T T T 1 0E'08 T T T T T T T T T '060
. 58440 70440 82440
N Time, seconds
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T T T T T T T
| I I E— Repassivation Potential Test T T T T
r—r—r Objective: same as pg #1 and #2 b r ; .
- Alloy/Specimen: C22 W 2277-3-3266 ' | 1 :
| U8 R
Specimen Preparation: pecimé(n machined to dimensions specified in CNWRA Drawing. Specimen i
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI L
- water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. : | . : :
Hardware Torgue to 50 in-oz. ‘
Torque Screwdriver: Snap-on USA SN: 1001200319 ! T
Cal: 03/03/04 Due: 9/03/04
S S N T T T 1}
Initial Weight: <01 276%  modet: sartorius Genius SN: 12809099 R
T T
Final Weight: 16'(). “ ?(’2. CAL: 05/14/04 Due: 11/14/04
T T T : ' ' T T
Solution: -
R LM Rglly £ 0.08 M Mgy ), T
7" '}0%;, 8 NLZCQ?’ bHAO Lﬁ%ﬁg(ﬂ‘log 3+®L Hr\O bz{[_v | E— T
5033 g0y, 6o (bt 133742 T
" Reagents measured with Model: OHAUS SN: 2883 T Y I
3 Cal: 2/04/04 Due: 8/04/04
| L 1 1 1 1
Initial pH: 2\{)’é Model: Orion EA 940 - SN:2330
N I E—
Final pH: 5.9 Cal: 7/21/04 Due: 7/21/05 o
1 pH Probe: #13-620-296 SN: 4079126P S T T T
1 1 T S T 1 T T
Test Temperature: 81) (/ Measured with Hg Thermometer SN: E98-191
T
Cal: 06/09/04 Due: 12/09/04 rr
T T T )
Counter Electrode: Platinum Flag ' ' ' '
T T J Reference Electrode: Fisher 13-620-52 SN: (259433~ XH&/Z_/ —‘ I ' '
of .
— T T . 0 2802
Gas: 99.999% Nitrogen Gas 4_ 8 %F ro ' '
L Ecorr: ‘?)75‘!‘ My Model: Keithley 614 SN: 0704934 LI T j
Ept: —)36(3 (? myJ Cal: 7/12/04 Due: 7/12/05 , . : |
—TT T ' -
Potentiostat: EG&G Model 273 SN: 41108
—T— 1T - 3 ] 1 T T
1 r T T ¥ T 1
DATAFILE: (5312 57
T 1 1 T
Number of Crevice Corrosion Sites: g 124 (24 max.)
- PN 1 T j T
[;}Czé:&bé&ae_mmlw( y,f’a.«mnam wvf@uz, M%
T 1 . ¥ T T
T T T L«)J& L‘(Q ‘:{7 N I ? ¢ T T T T
1T T T ¥ T ¥
—T T T | — T T
| p— T 1 T I T T T T T T T T T T T T T ] T T 1 T T
T T T T T T T T T T T T T T T T T 1 T T T T T T T T T i
T ¥ T ] T T T T T T T 1 T 1 T 1 T T 1 1 T T T T I T 1 [
T 1 T T T T T 1 T T T T T T T T T T T ¥ T H T
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1.0E-04

Sl

1.0E-05

1.0E-06

1.0E-07

Current density, A/lcm?

Lol

1.0E-08

potential

current density

C22r239
C-22 heat 2277-3-3266, Mill annealed

0.00
4 M MgCi; + 0.08 M Mg(NOy), [NO,J/[CI] = 0.02
80°C

Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours
Reverse sweep rate 0.0167 mV/s

i <10 A/em”® at 550 mVgce

i <2X10°° Alem? at -47.9 mVgee

i <10® Alem? at -61.0 mVgoe

-0.20

60

T T T y
T T T T T T T T T T T ¥ T U T T T v

12060 - 24060 36060 48060 60060 72060
Time, seconds

-0.40

Potential, VSCE
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T T T T T T T T T T T T T T ¥ ¥ T T T T 7 T T T T T T T
T T T T [] I T ¥ T T T T T T ¥ T T T T T T T T T T T H T T
T -
. \
1.0E-03 E 0.60 [_r_,___
T 1 potential i :
O T 1.0E-04 - current density o
o .‘:_ 2 0.40 | aaae umanas sumamm.
——TT NE 1 f T T
& 1.0E-05 5 |
T < ; ]
4 w |
S— > o - 0.20 >,<,,> ‘rr"‘“
— 1 22r240
7] "
§ 1.0E-06 1 C-22 heat 2277-3-3266, Mill annealed © e
B et
] c
I ‘g ; 4 M MgCi, + 0.08 M Mg(NO,), [NO3J/[CIT = 0.02 0.00 g L e
L 80°C VY A !
=1 8 1.0E-07 E Forward sweep rate 0.1 mV/s ;
] Potentiostaic at 550 mV for 8 hours i -
' ' 4 Reverse sweep rate 0.0167 mV/s 3
- I i <10 Alem? at 550 mV, T
1.0E-08 + i <10 A/om? at -42.9 \S/CE 020 :
— T T — 3 -9 MVsce [ S M
: i <2X10° A/em? at -91.9 mVsee ]
— T T : i <10 Alcm? at -98.9 mVge ‘
T 1 .0E-09 T T ¥ T e T T T T T T T T T ) T T T T r ¥ r r . _0.40 s Ranes mmsa
60 12060 24060 36060 48060 60060 72060 T
Time, seconds ‘

1 - 1T 1 ]
— T T — —
T 1 T T T T T T 1 T T T T T T T T T T T T T T T T T T T
1 T T T T T T T T T H T T T ¥ T T T T T T T T ] 1 T T ]

T T T T T T T T T T T T T T T T T 1 1 [} T i T T T 1 ¥ T
T T T T T ¥ T T T ] \I T T H T T T T T 1 T T T T T T I
7 T T T T T T T T T { 7\II T T 1 T T 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

~
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T T T T T T T T T T T T T T T T T T T T . : ;
T T T Repassivation Potential Test I '
L T Objective: same as py #1 and #2 , | |
L — Alloy/Specimen: C22 a % 2277-3-3266 | LI_‘_T__
Specimen Preparationf Sbec r%en machined to dimensions specified in CNWRA Drawmg. Spectmen
' ' I sSr?ac::es 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.
I I I Hardware Torgue to 50 in-oz.
tor iver: Snap-on USA SN: 1001200319 e
Torque Screwdriver Cal:p03/03/04 Due: 9/03/04 ;
1 1 T
initial Weight: 4-0-3€550 Model: Sartorius Genius SN: 12809099 - 1 '
b ' Final Weight 4.0 5’5200 CAL: 05/14/04 Due: 11/14/04 I B S
inal Weight: ) : ‘
I 1 1 )
Solution: : e T S
T T T . .
Sowme soledin. ap C221237 CP-8Y) ]
i 1 t ‘
i Model: OHAUS SN: 2883 j
b ' Reagents measured with Cal: 2/04/04 Due: 8/04/04 I e
) — T
| | I Initial pH: 2. 5—é Model: Orion EA 940 SN:2330 :
T 1 . . Cal: 7/21/04 Due: 7/21/05 —————
Final pH:
RS %/('L pH Probe: #13-620-296 SN: 4079126P
T T T —_
y T
I | l Test Temperature: J)D (/ Measured with Hg Thermometer SN: C96-816
o Cal: 06/09/04 Due: 12/09/04 SIN——
i T T
' ] ' Counter Electrode: Platinum Flag
! T ' Reference Electrode: Fisher 13-620-52 SN: 3329075P
' ' T Gas: 99.999% Nitrogen Gas ___'_T___'__
T T Ecorr: — 378{ Model: Keithley 614 SN: 0704934
Ept: 37 3 5» Cal: 7/12/04 Due: 7/12/05 . '
| I l ‘ SN: 10120 J T
Potentiostat: EG&G Model 273 ‘
T T T ’ — 1
T T
o DATAFILE: 22T 24&0
‘
I I I Number of Crevice Corrosion Sites: (O 24 (24 max.) N A B
T T T - .
%0(;6 6\»(2 w CSYTDM Swrjéce_ 9(7""'”5 . | ‘
T 1 T T T
T T I p— T
I T T ——T—7—
1 I T —T T
1 ) 1 — T T
T T T T T ¥ T T 1 T T T T 1 1 T T T T T T T T T T T
T T T T T 1 ¥ T I 1 T T 1 I 1 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 T T
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22-thermally-aged. 2277-3-3266
Oq' r K "/f

Specimen Preparaticﬁ! 7gpecimen machined to dimensions specified in CNWRA Drawing. Specimen ™7
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.

Hardware Torgue to 50 in-oz.

T . i T 1 T T
Torque Screwdriver: Snap-on USA SN: 1001200319
UL Cal: 03/03/04 Due: 9/03/04 ot
‘ ' Initial Weight: 4~0+230D Model: Sartorius Genius SN: 12809099 T T 1
- ———— Final Weight: 32.96 '774,4 CAL: 05/14/04 Due: 11/14/04 ————
P11 Solution: Lf.{u\ M&’al + O- %M MﬁM)Z T T
e By s S . o T T I
2035 Mg btho (4 # 61703 ) L)1 worder |
T T T T T T
r92 33 M&%)z 6HL0 LO/G’;# 0 3?7@) e WDl
I S S
Reagents measured with Model: OHAUS i SN: 2883 ' ' ' '
e Cal: ZI0%70%~ 7/(5(0% Due: 8/64/64 [/gfog —
X ’
——T—— Initial pH: 5.2/ Model: Orion EA 940 g,(%/d% sn:2zz0 XM e
Final pH: é o Cal: 7/21/04 Due: 7/21/05 -
— T « 9/{5(016» I L
pH Probe: #13-620-296 SN: 4079126P :
¥ T I I
o
111 Test Temperature: I [() ( Measured with Hg Thermometer SN: E98-191 T I E— T
Cal: 06/09/04 Due: 12/09/04
' R e | S E— T
Counter Electrode: Platinum Flag
S e s e ; T T 1 T
Reference Electrode: Fisher 13-620-52 SN: 4028023P
T T T 1
Gas: 99.999% Nitrogen Gas
e f—————— . T T T T
Ecorr: —3 [0« X' miy Model: Keithley 614 SN: 0704934
— T T T Ept: 4,__)_/?‘ &“ M\/ Cal: 7/12/04 Due: 7/12/05 T LI T
ere———1—— Potentiostat: EG&G Model 273 SN: 41108 ,. T T
L S T T T T
DATAFILE: C 22124 — T
i
| ————— Number of Crevice Corrosion Sites: / §/24 (24 max.) T T
|
T T * :
Belt L,)(z V> &MM Mt f M compiion pa A
T - T T T T
T T T e T
T L T T T T T
- T 1 T
T T T T T T T T T T T T T T T i T 1 T [ [ 1 1 T T T ]
1 1 T T T T T ] ¥ T T T T T T T T T 1 1 T T T T T T T
] 1 ) J T T T T ) ] ¥ T T 1 ¥ T T T i T T 1 T
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From Page No.
T T T T T T T T T T T T [} T T T T T T 1 T T 1 i T T T
T T T ¥ [] ] T T T 1 1 T T ¥ T T T T i T T T T 1 T T L) L]
1 T T T T L) T ¥ 1] T T T T T T T T T T T T 1 T 1 T T T
1 I ) I 1 1 T T 1 T T I T i T T T ] T T T ¥ T T T T T
1 1 T T 1 ] T T 1 T T 1 T T T T T T T T T T T T T J T I
L T T T
1 .OE'02 3 060 T ¥ T
1T E " T 1 T
; potential ]
T T T T
1.0E-03 - |
T ; : . . ( —T T T
1 current density 0.40 ‘
T —T T T
~_ 1.0E-04 4 i
—T— T 2. | - 0.20 § — T
> 1.0E-05 - >
—— g ] C22r241 i _Ef — T
o i C-22 heat 2277-3-3266, Mill annealed =
—r—t— O , o ] T T
= 1.0E-06 1 o 2
5 E 4 M MgCl, + 0.3 M Mg(NO,), [NO;J[CI] = 0.075 -0.00 9 N
= ] 110°C o ‘
I S m— 8 1.0E-07 Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours 3 T T
el Reverse sweep rate 0.0167 mV/s
1 i <10 A/em? at 550 mVgce | .0.20 T
—T— T 1.0E i < 10° A/cm? at -61.6 MVgee ) T 11
-0E-08 i < 2X10° A/em? at -80.0 mVsce ]
i <10 A/em® at -81.0 mVgce
—T T B e
1 -OE‘OQ 13 T T 13 T T T T T ¥ U T T T T T T T T T T '0.40
LI 60 12060 24060 36060 48060 60060 72060 _"—‘_"r_‘
T Time, seconds A B E B
T —— T
T T —T T T
1 I I T T 1 1 T ) T T T i T T 1 T I T 1 [} 1 T 1 { ¥ |
T H ) T T T T T T T J 1 T L T T T T 1 T [ T I T T I T
T I‘ T 1 T T T T T I T T ) I T T 1 T 1 T T 1 1 T I ! ¥
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Book No. TITLE
1 1 1 I 1 I 1 1 ] 1 1 i ¥ T 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
T T T T T T ¥ T ¥ T T T T T T T T

T T 1

Repassivation Potential Test

T T T T T T T T T T T

Current density, A/cm?

— 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 B o e o LA R s B S S — T
— T T T T T T T T T T — T T

m—

1.0E-02 ;3 0.60 L__ﬁ_

1 potential r—.———-r——

1.0E-03§ —
: - 0.40 :

1.0E-04

1.0E-05

Aeedll1]

1.0E-06

1.0E-07 4

1.0E-08

C22r242
C-22 heat 2277-3-3266, Mill annealed

4 M MgCl, + 0.3 M Mg(NO,), [NOyJ/[CI] = 0.075
110°C
Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours

current density

Reverse sweep rate 0.0167 mV/s
i <10 Alem? at 550 mVgge

i <10°° Alem? at -65.7 mVgee

i <2X10® A/em? at -90.7 mVgce

i < 10° Alem® at -95.7 mVgee

12060

T T Y T T T T T T T

24060

T Y T ¥ T T

36060 48060 60060
Time, seconds

72060

-0.40 SR —

w
R 3]
0.20 3 :
=
QL
- 0.00 8
‘
B ‘
- -0.20
— T

T I T . : I
T T T Objective: same as pg #1 and #2 . l ,
T T T Alloy/Specimen: C22 > 2277-3-3266 ) | |
Specimen Preparation: Specim'e)rg‘machined to dimensions specified in_ CNWRA Drawipg. Sp_ec:lmen ‘
I ’ ' surfaces polished to 600 Grit finish using SiC paper. Specimen clganed in acetone and rinsed in DI . : :
T : T water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. l l
Hardware Torgue to 50 in-0z. i
o iver: Snap-on USA SN: 1001200319 —
Torque Screwdriver Cal:p03/03/04 Due: 9/03/04
L T 1 ; I I
iti ight: i : ius Genius SN: 12809099
I I ‘ e et 40 ‘tlsv§7 ';n:ielcmiazz:us ) Due: 11/14/04 T T T
Final Weight: 4o 4l : :
¥ t ¥ . 3 ﬁ bi : : ‘
Solution: . «
— A0y lls - 030 M0, ), —
T T T . . . @g ) : ‘ .
1 Saue selubion o5 (2212¢] (pg
' i T T T
i : SN: 2883
Reagents measured with Model: OHAUS : )
e 9 Cal: 2704164 7[(5(0%\( o Due: 810484~ (/5o T T
' I l ' : . | T T T
Initial pH: & ~L7 Model: Orion EA 940 5{;(0% SN:2330 8
o : Due: 721105 S5 —
Final pH: 6 S b’ Cal: 7/21/04
T | i pH Probe: #13-620-296 SN: 4079126P : : | |
I ' ' T [J T
Test Temperature: ( ( DOC Measured with Hg Thermometer SN: C96-816
ol Cal: 06/09/04 Due: 12/09/04 S
o "". Counter Electrode: Platinum Flag ——
! ! ! Reference Electrode: Fisher 13-620-52 SN: 3329075P | , :
L Gas: 99.999% Nitrogen Gas I
LI B Ecorr: —3 €L7-4 mJ Model: Keithley 614 SN: 0704934 -
Ept: l" [(_7 V' Cal: 7/12/04 Due: 7/12/05
| T e N VS . _ ‘
Potentiostat: EG&G Model 273 SN: 10120
I I I T 1 i
o DATAFILE: ¢ 2) Y242 — T
l l ' Number of Crevice Corrosion Sites: [ é /24 (24 max.) T T T
I I ' 4 T T T
— T '3(;[% (\ﬁ(ﬂ V) CWVPM- (VLD*})@ o’{f 5%—9— o3 enn -
T T I On ﬂﬂ, M o Q&m ;@ i@(\)/ ﬂ i uﬁ %} — ‘
T T T L()&b L\j{,@ ’ , : ,
l I I 1 T T
I I ' T ] T
T T T T T T T T T T T T T T T T T T T T T -
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1 1 T 1 I 1 1 ] 1 I | i I [ T T T T T T T
From Page No.
- T T T T T T T T T T 1 T T T T T T T T ¥ 1 T T T H
t T i T T [] H T T T T T T T T T T T T T T T T 1 T T
1 ) T 1 T L T T ¥ 1 T T T T T T T T T T T T 3 T ) T
] T T 1 [] T T T T T T T ¥ H T T T T T I T T T T T T
i T T 1 T ¥ T T 1 T T T T T T T T T T T T T T T T T
T 1 T T i T ] T T T T T T 1 T T T T 1 T T T T T T I
' S Sa— ! T T
T \"_‘T—‘_I_
1 ——T]
1.0E-03 3 0.60
T T T ; T T
] potential ]
i 7 T
N R —
1.0E-04 -
' ' . - 0.40 ' l
T T
T i
o —— 5 1.0E-05 4 —
< ] w o
T ] - 020 2 S B e
I 7] - ]
m 5 1.0E-06 { ] S
o ; C22r243 = ——
T ] C-22 heat 2277-3-3266, Mill annealed . 0.00 5
[J] E . a —_—r—
E 1.0E-07 M M Mg(NO;), [NOZJ/[CI
=3 1.0k~ 3 4 M MgCl, + 0.6 MM Y 1=0.15
3 E 1 10009 2 g(NO;);, [NO5/[CI i —
. Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours T T
T T Reverse sweep rate 0.0167 mV/s - -0.20
IR B 1.0E-08 i < 10° Alem? at 550 mVgee I
i <2X10°® Alem? at 501.2 mVgge i —
T i < 10 Alem? at 298.9 MVige |
——— 1.0E-09 +— N S -0.40
e 60 12060 24060 36060 48060 60060 ‘
T Time, seconds — T
————
-
T ‘
. EE—
I B m— N B e—

)
To Page No.

T T T T T T T T T T T T T T
Repassivation Potential Test T T T
T 1 T
Objective: same as pg #1 and #2
H T 1
' ' ! Alloy/Specimen: C22 thermatiyaged 2277-3-3266
8471 0 T T T
! T Specimen Preparation: Specﬂwen 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 T T T
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
. T . Hardware Torgue to 50 in-oz. ) LA !
: . : Torque Screwdriver: Snap-on USA SN: 1001200319 T T T
Cal: 03/03/04 Due: 9/03/04
T T T
b Initial Weight: 403947 f Model: Sartorius Genius SN: 12809099
T Final Weight: Zg.39¢¢§  CAL: 05/14/04 Due: 11/14/04 o
’ T T T
LS H .
T T Solution: 4. M\ M%C(,—,, to.6M MW} )-,_ L H# o7 0}
T T T ) . fr T — T i T
(olb -5 ~GH~O
3 Mg, -6 "g—f-blwu;@brﬂﬁo(J&L- —
J ! T
: (12-3 3 Mg(v03), 6 a0
——r . 3 3/3 [,%’-ﬁ 033‘? %2 | R R—
Reagents measured with Model: OHAUS SN: 2883
—— Cal: 276404 7((5(S¥ p Due: 804104 § T
Y- L
—T T T ~ Initial pH: )—78 Model: Orion EA 940 g/z; (0‘[ SN:2330 e /06 o '
. . ; Final pH: 5 . ( 0 Cal: 7/21/04 Due: 7/21/05 X-H T L T
pH Probe: #13-620-296 SN: 4079126P g(( 7/0% — ;
I T 1
T T T Test Temperature: ”o% Measured with Hg Thermometer SN: E98-191 L T
: | : Cal: 06/09/04 Due: 12/09/04 T 1 T
. . | Counter Electrode: Platinum Flag T T T
: : i Reference Electrode: Fisher 13-620-52 SN: 4028023P —T T
: . Gas: 99.999% Nitrogen Gas T T T
I
Ecorr: — 346.0mV Model: Keithley 614 SN: 0704934 ——
T . : . .
T T Ept: + 374‘; Mt/ Cal: 7/12/04 Due: 7/12/05
S — Potentiostat: EG&G Model 273 SN: 41108 ol
I I T 1 T T
N DATAFILE: C2) 247 o
I T T Number of Crevice Corrosion Sites: O 124 (24 max.) f ! '
T I
-1 T I \ - 1 h b ; N y
- Uw% midd ﬁfbwfmcz %WV% , W wikl, Lo _
. Iy T ¥ 1
L ok
W fvﬁ/ W .
1 | I
1 T
I 1 H
i T T 1 I 1 ] T I 1 i 1 I ¥ T ¥ R - [ B R S T 4 I
1 T 1 T T 1 T T T 1 1 1 T T T ¥ T T 1 1 1 T 1 ]
r T T T T T T T T T T T T T T T T ! ' ' I To Page No.
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