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BOOK NO.

PROJECT

Initial Entry for Crevice Corrosion Repassivation Potential Measurements
Title: Alloy 22 Repassivation Tests

Tests Performed by: Yi-Ming Pan (Div 20); Darrell Dunn and Steve
Young (Div 18)

Objectives: Evaluate the effect of post-weld heat treatment on the crevice
corrosion repassivation potential for Alloy 22. Solution annealing of test
specimens at 1100-1350 °C. Crevice corrosion repassivation potential
measurements using potentiostatic hold followed by reverse
potentiodynamic sweep and the criteria defined as the potential where the
current density remained below 2x10° A/cm?, as described by Dunn, et
al.*

Equipments: Potentiostat (Solartron 1287/1480, EG&G 273, PAR 263 or
equivalent); CorrView Software or equivalent; Electrochemical test cells;
Keithley 614/617; Laboratory ovens calibrated with thermocouple and
thermocouple meter.

Materials: Alloy 22, heat to be identified in each test, under mill-
annealed, welded, and solution-annealed conditions.

Specimen Specifications: Specimens will be equivalent to 20-06002-01-
322-02 or 20-1402-571-027 or a similar crevice corrosion specimen unless
otherwise specified.

Measurement Parameters: Potential and current of specimen during test;
Temperature and time of exposure for solution-annealed specimens.

Required Level of Accuracy: Temperature + 5 °C; Time of exposure + 1
minute; Potential + 1 mV,; Current + 0.1 microamp.

Uncertainty and Sources of Error: Current measurement error can occur
for localized corrosion processes because the actively corroding area is not
the same as the surface area of the test specimen.

* Dunn, D.S., L. Yang, Y.M. Pan, G.A. Cragnolino. Localized Corrosion
Susceptibility of Alloy 22. Paper No. 03697. CORROSION 2003,
Houston, Texas: NACE. 2003.
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o Chloride ——
________________ Test No. Material Condition Concentration (M) Test ID
- 37 weld+1125°C/1h 0.001 SA1HA _.._____ﬁi,_,,
______________ 28 weld+1125°C/1h 0.01 SA1HB S S
139 weld+1125°C/1h 0.1 SAIHC R
40 weld+1125°C/1h 0.5 SAIHD _____;
_________ 41 weld+1125°C/1h 1.0 SAIHE e
T 42 weld+1125°C/1h 4.0 SA1HF T
|3 weld+1125°C/4h 0.001 SA4HA T
44 weld+1125°C/4h 0.01 SA4HB t
- 45 weld+1125°C/4h 0.1 SA4HC e
46 weld+1125°C/4h 0.5 SA4HD 4"_4"”"“'
—’ 47 weld+1125°C/4h 1.0 SA4HE
— 48 weld+1125°C/4h 4.0 SA4HF
INVENTOR SIGNATURE PRINTED NAME DATE -
S5 O B BT A BAyes -




BOOK NO. PROJECT 3
i PAGE
""""""" R Thermally Aged Procedure For Alloy C22 e
Quanity/Specimens = (/ 2_3 C22 HTH 22737-3-3292 T
Roben GTAW welded filer HTH WNRIZ
OVEN= L..'ndbuij v SN: 909172 | Model: 51333 S
OVEN SETPOINT=  /I30°C
OVEN TEMPERATURE= //37°C
sBY
/215 Fisher
Measurement taken with MICROPROCESSOR THEMOMETER MODEL#
SN#=+41523645 CAL= &/7/05 DUE= 6 /1/06 N/A
Thermocouple=
SN:330  Calt 7/26/05 , Doe {(26/06 -
AMOUNTOF TIME= 4 hrs. (2 oven set point
— DETAILS= Held (6) specimens ot demp foc | he.

and C(o) Speéamens ot —+e,mp. Lor Y hes . ondh
wotecr ct:eﬂcke,d, all .
Al sfaec.‘me,ns were Pol;ske_d. —+a OO \jr;‘t‘

Pr.oor o +h€xmal(\’ o\j&d pcoceedure
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PAGE Vv
POTENTIAL SCAN AND HOLD ’ S
Objective: Same as page 1.
jectiv pag 2292 S?Y " g
. C- -3-3266 5/05 b
Alloy / Heat No. : C-22 Heat¥# 2277-3 10 +# 20 .06002.01.322.002 ;
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 B
rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276 1
hardware. Hardware Torgue to 50 in-0z. V
Torque Screwdriver: Proto 6104 SN: 139072 *"""‘“
Cal: 4/11/05 Due: 10/11/05
g
Initial Weight: 22..03374 Model: Sartorius Genius SN: 12809099 -
Final Weight: 22.. 03350 g Cal: 81105 Due: 11/11/05
Solution: O.00! M NaCl ‘
O.H'IJ Na Cl Lot: O4S90H :
+ DI 4 ZI
Reagents measured with Model: OHAUS SN: 2883 e
Cal: 7/12/05 Due: 1/i2/06
Initial pH: 5. Model: Orion EA 940 SN: 2330
FinalpH: 7.9 Cal: 7/25/05 Due: 7/25/06
pH Probe: #13-620-296 SN: 4079126 I —
Test Temperature: @5° C Measured with Hg Thermometer SN: 323007
Cal: 10/14/04 Due: 10/14/05
Counter Electrode: PlatnumFlag
7 Reference Electrode: Fisher 13-620-52 SN: 4028036 T
Gas: 99.999% NitrogenGas o e
gEcor: ~ 323 WseE Model: Keithley 617 SN: 537418 —
Ept:  ~ 20 Nsce Cal: 5/27/05 Due:11/2s5/05
Potentiostat: Solartron 1480 SN: 00240551
DATAFILE: C22SA1HA e
Number of Crevice Corrosion Sites: @ 124 (24 max.) —
\/em, lbk“" shanan r\j onl\, .
* ?epo( sk $oe Poether -\—es-’f'v\\s. —
INVENTOR SIGNATURE PRINTED NAME DATE '
Steve. Yauag 7/A3[OE —_
DISCLOSED TO AND UNDERSTOOD BY PRINTEDNARE  _J " ’DATE




...................................... 1x10° — 0.80 -
= C22_SA1HA
— — C-22 heat 2277-3-3292 = e
_______________ ] Roben GTAW welded
........................ Fillor heat WNS13
_ - Potential welded+1125 °C/1h — 0.60 _
- 0.001 molar NaCl
1x10™ — 95 oC =
_ - Potentiostatic
] Reverse Sweep rate 0.0167 mV/s| 0.40
.......................................................... ~ ] —
g .
J— 5 f— ———
-7 .
............................................. * 1x10”" — Current Densnty 8
o = — 0.20 &R
- = - - —
7 - e
..................... U = - — &
[ =
_ = . g
< — 0.00 2
. o 1x10° — B N
= 3
- ‘5 — , [ L
O .
SR ' — -0.20
e 1x10° — “ .
J1<10° A/cm? at 550 mV g " 040 —
i< 2x10¢ A/em? at 550 mV g
1< 10 A/cm? at 550 mV —
-10
S 1x10 I l I | I I I I 060
o | 0 20,000 40,000 60,000 80,000 100,000 T
R Time, Swonds ......................
e —
INVENTOR SIGNATURE PRINTED NAME DATE
e Steve Young R/QA3 /05
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME J DATE
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PAGE [
POTENTIAL SCAN AND HOLD e
Objective: Same as page 1. S —— S
g pas 3292 SBY
Alioy / Heat No. : C-22 Heat# 2277-3-3266 10/5/05 # 20.06002.01.322 002 S
o o Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. i o ~
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-0z.
Torque Screwdriver: Proto 6104 SN: 139072 I
Cal: 4/11/05 Due: 10/11/05 _
o Initial Weight: 2. 533393 Model: Sartorius Genius SN: 12809099 e
Final Weight: 21 _53(@03 Cal: 05/11/05 Due: 11/11/05
solution: O.OIM NaCl e
I n(o%j NoCl Lot 045904 - )
+ Dl 40 2L e
Reagents measured with Model: OHAUS SN:2883 e
Cal: 7/12/05 Due: 1/12/06
InitiatpH: 5.7 Model: Orion EA 940 SN: 2330
FinalpH: 7.9 Cal: 7/25/05 Due: 7/25/06
pH Probe: #13-620-296 SN: 4079126 - -
Test Temperature: s°C Measured with Hg Thermometer SN:; Ho8182
Cal: 5/06/05 Due: 5/05/06
Counter Electrode: Platinum Flag
A Reference Electrode: Fisher 13-620-51 SN: 7282317 T
Gas: 99.999% Nittogen Gas
- i Ecorr: = 382 mVscE Model: Keithley 617 SN: 537418 T T
Ept: - 5.%¥mNsee, Cal: 5/27/05 Due: 11/25/05
_ Potentiostat: Solartron 1480 SN: 00240551 o e
DATAFILE: C22SA{HB -
Number of Crevice Corrosion Sites: @ /24 (24 max.) o
T T Ve..-7 fia‘d’ s‘m'r\"rﬁ or\\z -
# Repolish  For Focther *e‘*"'j ) —e
INVENTOR SIGNATURE PRINTED NAME DATE o
. — Steve Youang R GV (o
DISCLOSED TO AND UNDERSTOOD BY PRINTEDINAME \j DATE
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— 1x10°
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1x10°

Current Density, A/em?

L IIIIIII

1x10°

| | lllllll

Current Density

i< 103 A/em? at 550 mV
i<2x10%A/cm? at 550 mV
i< 10 A/cm? at 550 mV g

C22_SA1HB

C-22 heat 2277-3-3292
Roben GTAW welded
Filler heat WN813
welded+1125 °C/1h
0.01 molar NaCl

95C

Potentiostatic

erse Sweep rate 0.0167 mV/s| 0.40

0.80

— 0.60

— 0.20

— 0.00

Potential, Vg

— -0.20

— -0.40

1x10™ I

0 20,000

' |

40,000
Time, seconds

60,000

80,000

100,000
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PAGE )
POTENTIAL SCAN AND HOLD =
Objective: Same as page 1. ‘ -
] pag 3292 s, 1o ﬂ_
Alloy / Heat No. : C-22 Heat# 2277-3-3268 10 #20.06002.01.322.002. *'
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 T
rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276 i
hardware. Hardware Torgue to 50 in-oz. *{
Torque Screwdriver: Proto 6104 SN: 139072
Cal: 4/11/05 Due: 10/11/05
Initiat Weight: 22. . 261 (,2,3 Model: Sartorius Genius SN: 12809099
Final Weight: 2.2, 257 (‘,53 Cal: 5/11/05 Due: 11/11/05
it
Solution: O.1M NaCl 4
i .a,gqj NaCl ot 045904 :
+ DI, b 2L
Reagents measured with Model: OHAUS SN: 2883 e
Cal: 7/12/05 Due: 1/12/06
Initial pH: S.&% Model: Orion EA 940 SN: 2330
FinalpH: Q.2 Cal: 7/25/05 Due: 7/25/06
pH Probe: #13-620-296 SN: 4079126
95°
Test Temperature: C Measured with Hg Thermometer SN: 323007
Cal: 10/14/04 Due: 10/14/05
Counter Electrode: Platinum Flag
Reference Electrode: Fisher 13-620-52 SN: 4028036 o
Gas: 99.999% NitrogenGas o e
Ecorr:  ~ 470 mNsgcp Model: Keithley 617 SN: 537418
Ept: + 1 1O mNgep Cal: 5/27/05 Due: 1172506
Potentiostat: Solartron 1480 SN: 00240551
DATAFILE: C22SA1HC
Number of Crevice Corrosion Sites: 1 /24 (24 max.)
One creuvice :.om-a:‘\or\ Site . -
Lljk“" shainin j .
INVENTOR SIGNATURE PRINTED NAME -

Steve. Youna

R3[0S

DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME




PAGE

N 1x10* — 080
= C22_SA1HC
———— . C-22 heat 2277-3-3292 - S
‘ ] Current Density Roben GTAW welded
] Fillor heat WN813 S [
. s | welded+1125 °C/1h — 0.60
Ix10™ — 0.1 molar NaCl
— =] Potential 95 oC L
] Potentiostatic
o N everse Sweep rate 0.0167 mV/s| 0.40 o
- Lo e N e S
o g 1x10°¢ _'_E B _
____________________________________ < - >
- u — 0.2
- Q N 0.20 >rn -
) a —
_— 5 1x10" — — g .......................................
a - £
""""" e = — 000 B —
o § ~ &
5 . - o
&) 1x10 =
................................... E — -0.20
. S 1 A R —
I 07 7 < 10 A/em? at 399 mV " J— —
— Ji<2x10®A/m?at220mVy,
S 1< 10® A/cm? at 216 mV —
-10
N lxlo I l I | ' I I '0.60 .........................................
T 0 20,000 40,000 60,000 80,000 100,000 -
- Time, seconds
INVENTOR SIGNATURE PRINTED NAME DATE
_H_.ﬁﬁug_iggﬁ _A&&q@&?, R/Q3/05
DISCLOSED TO AND UNDERSTOOD BY T PRINTED NAM DATE
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PAGE ;
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POTENTIAL SCAN AND HOLD —
bjective: S as page 1. e I
Objective: Same as pag 3292 5/85305 —4
Alloy / Heat No. : C-22 Heat# 2277-3-3266& 10 +4+20.06002..01.322..002. 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 3
rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276
hardware. Hardware Torgue to 50 in-oz.
Torque Screwdriver: Proto 6104 SN: 138072 B oo
Cal: 4/11/05 Due: 10/11/05 )
Initial Weight: 22..7715 ¥4 j Model: Sartorius Genius SN: 12809099 1
Final Weight: 2.2_. 23(91113 Cal: 05/11/05 Due: 11/11/05
Solution: 0.5M NoCl
5’8.%3 NaCl lot: 045904
+ DI, 4o 2
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/12/05 Due: 1/12/06
InitialpH: .0 Model: Orion EA 940 SN: 2330
FinalpH: 2.3 Cal: 7/25/05 Due:7/25%06 I
pH Probe: #13-620-296 SN: 4079126 —
Test Temperature: 95°C Measured with Hg Thermometer SN: H98-182
Cal: 5/06/05 Due: 5/05/06
Counter Electrode: Platinum Flag
Reference Electrode: Fisher 13-620-51 SN: 7282317 -
Gas: 99.999% Nitrogen Gas e
Ecorr: ~ 530 mVgee Model: Keithley 617 SN: 537418
Ept:  + (M4 mNgep Cal: 5/27/05 Due: 11/25/05
Potentiostat: Solartron 1480 SN: 00240551
DATAFILE: C22SAYHD
Number of Crevice Corrosion Sites: 1 /24 (24 max.) e
One crevice eor rosion Site.
— .
M" \d 54—&1:\;-'\3 .............
INVENTOR SIGNATURE PRINTED NAME
Steve Yoouna R/Q3/05
DISCLOSED TO AND UNDERSTOOD BY PRINTED NA%E -/ T




; PAGE
........ :
T 1x10° — 080 o
........ 4 3 C22_SA1HD
= ' C.22 heat 2277-3-3292 T
71  Current Density Roben GTAW welded S
4 Filler heat WN813
1x10 — welded+1125 °C/1h — 060
‘; 7 1 0.5 molar NaCl
i - Potential 95 °C —
,,,,,,,, . - Potentiostatic
_____ ‘ 5 | Reverse Sweep rate 0.0167 mV/s|
W 07 = 0.40 I
....................... . E =
8 - A
< : .
- -6 ] —
*? 1x10 = 0.20 >m
i 7 - -
- E - - :
__________ ) 1 s
D 1x107 — — 0.00 ‘g -----------------------------------------
i o -
...... i 2 _ —
| 5 |\ N -
______ — O _
| 1x10° —= — -0.20
o lxlo'9 — i < 10-5 A/Cm2 at 550 mVSCE T '0-40 T )
T 4i<2x10°%A/cm? at 247 mV
"""" - : i < 10-6 A / sz at 5 5 mVSCE s e e et
e -10
| 1x10 T T T T ] -0.60
o 5 20,000 40,000 60,000 0,000 w0
Time, seconds
INVENTOR SIGNATURE PRINTED NAME DATE
T T DISCLOSED TO AND UNDERSTOOD BY %ﬁ#ﬁ‘mg"“ ) Lo/f13 /o5
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PAGE
S S —
POTENTIAL SCAN AND HOLD ~
B - o Objective: Same as page 1. 3292 S8 B —
Alloy / Heat No. : C-22 Heat# 2277-3-3268 10/5/05 2 20.06002,.01.322.002. 4
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. — B
e - Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetoneand Y}
rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276 4.
hardware. Hardware Torgue to 50 in-oz. i
Torgue Screwdriver: Proto 6104 SN: 139072 I
Cal: 4/11/05 Due: 10/11/05 4
Initial Weight: 2{.4345 Oj Model: Sartorius Genius SN: 12809099 -4
Final Weight: 2.t 412 3% 9 Cal: 5/11/05 Due: 11/11/05 3
~—f. ..
Solution: 1M NaCl
, T
n(o.%%j NaCl Lot O51510
+ DI +o 2L
~~~~~~~~~~~~~~~~~ =
Reagents measured with Model: OHAUS SN: 2883 el
Cal: 7/12/05 Due: 1/12/06
34—
Initial pH: G- O Model: Orion EA 940 SN: 2330
Final pH: 3.0 Cal: 7/25/05 Due: 7/25/06 -
pH Probe: #13-620-296 SN: 4079126 —-
S
Test Temperature: 95°C Measured with Hg Thermometer SN: 323007
Cal: 10/14/04 Due: 10/14/05 B
Counter Electrode: Platinum Flag
Reference Electrode: Fisher 13-620-52 SN: 4028036 - -
Gas: 99.999% Nitrogen Gas
Ecorr:  ~ 424 Nk Model: Keithley 617 SN: 537418 ~
Ept: ¥ B0.0omNseg Cat: 5/27/05 Due: 11/25/06 1
Potentiostat: Solartron 1480 SN: 00240551
DATAFILE: C22SAAHE
Number of Crevice Corrosion Sites: 5 /24 (24 max.)
Five crevice corcosion s;tes .
) Mild .s+c;lninj —
INVENTOR SIGNATURE PRINTED NAME DATE

DISCLOSED TO AND UNDERSTOOD BY

PRINTED NAM|

> Q\LL‘Zgﬁ.a‘f_\;%A__,._wa.ww.m_ﬁ,%@.?‘lg_im__w#L.




PAGE
] 1x10° — 0.80 ——
] N Current Density B o

] 1x10™ — — 0.60
= Y
] - | ST
| WPotential [~
1x10° — — 0.40
N B E ——
E 44y X Y L ____
S [ 3] ] _
:ﬂ ] C22_SA1HE
I - P C-22 heat 2277-3-3292 ; T——
_______________________ |z Ix10° = | Roben GTAW welded e <
N7 — Filler heat WN813 -
— 5 - welded+1125 °C/1h — 8 —
o — 1.0 molar NaCl §
....... - = 7 95 oC L 0.00 e —
I 8 1x10 = Potentiostatic gc_
!’: = Reverse Sweep rate 0.0167 mV/s =
- .A.____! = : .....................................
e, S
_ ,__4‘ 1x10° — — -0.20
................................ 1x10-9 —] i < 10'5 Alcmz at 112 mVSCE | _0. 40 [
— H41<2x10°%A/cm? at 16 mV
.............................. - N 1< 10°° A/cm? at -56 mVSCE S
-10
Ba— 1x10 T I | | T | I -0.60
............................ - 0 20,000 40,000 60.000 80,000 100,000 S
1 Time, seconds T
INVENTOR SIGNATURE PRINTED NAME DATE
o Steve _Younqg 10/13 /05
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME J DATE



POTENTIAL SCAN AND HOLD

Objective: Same as page 1.

3292 SBY
Alloy / Heat No. : C-22 Heat# 2277-3-3266 10/5/05

4 20.06002.01.322.002

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

hardware. Hardware Torgue to 50 in-oz.

Proto 6104
Cal: 4/11/05

Torque Screwdriver:

Initial Weight: 2.1 .50 Co"lj Model: Sartorius Genius
Final Weight: 2| ,77'Bqt-|j Cal: 05/11/05

Solution: 4M NoCl
%‘l.szj Nall (ot 051510
+ D). +o 2L
Reagents measured with Model: OHAUS
Cal: 7/12/05
Initial pH: G .4 Model: Orion EA 940
FinalpH: 7. § Cal: 7/25/05

pH Probe: #13-620-296

Test Temperature: 95° C. Measured with Hg Thermometer

Cal: 5/06/05

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-51

Gas: 99.999% Nitrogen Gas

Ecorr: — 32T mNscE
Ept:  * |54 mNseg

Potentiostat: Solartron 1480

C223A1HF

Number of Crevice Corrosion Sites:

Model: Keithley 617
Cal: 5/27/05

DATAFILE:

Ten crevice corrosion sites .

M:ld 540:\nlnj -

10 /124 (24 max.)

SN: 139072
Due: 10/11/05

SN: 12809099
Due: 11/11/05

SN: 2883
Due: 1/12/08

SN: 2330

Due: 7/25/06
SN: 4079126

SN: H98-182
Due: 5/05/06

SN: 7282317

SN: 537418
Due: 11/25/05

SN: 00240551

—

b —

INVENTOR SIGNATURE PRINTED NAME DATE
Steve Young B(A3 /[0S B
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME _J DATE




PAGE
T 1x10° —= 080
S i Current Density B R
.................... N 1x10% — — 0.60 R
I 1x10° — — 0.40 S
a =
e E N N
o _ -
— - C22_SA1HF o
- % C-22 heat 2277-3-3292 L 0.20 0
................. — P ‘1x10 - Roben GTAW welded 2 >m e
i — Filler heat WN813 -
T 5 - welded+1125 °C/1h — .f:‘! R
____________________________ a - 4.0 molar NaCl -~
- 7 95 °C 0.00 e
E—— 1x10 3 Potentiostatic T &
e t = Reverse Sweep rate 0.0167 mV/s |
5 4 T T N\ 9  ———
— O
1x10° — — -0.20
N !
—— j -
""""""""""" T 1x10° — 1< 10 A/em? at -18 mV — -0.40 T
"""" — Ji<2x10%Alcm? at -116 mVigg s
T— : i < 10-6 Alcm2 at _128 mVSCE """"""""""""""""""""""""""""
T — -10
1x10 T T 1 T ] | -0.60
e 0 20,000 40,000 60,000 80,000 100,000 L
Time, seconds
INVENTOR SIGNATURE PRINTED NAME DATE
e Steve. Yoone IO/l"’)_/Og
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME‘ 4 DATE
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PAGE

POTENTIAL SCAN AND HOLD

Objective: Same as page 1.
3292 S8y
Altoy / Heat No. : C-22 Heat# 2277-3-3268 10/S/0S

Specimen Preparation: Specimen machined to dimensions

3 20.06002.01.322.002
specified in CNWRA Drawing. -3

Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and
rinsed in D! water. PTFE crevice forming washers attached to specimen using insulated C-276

hardware. Hardware Torgue to 50 in-oz.

Proto 6104
Cal: 4/11/05

Torque Screwdriver:

Cal: 5/11/05

Initial Weight: 20. 29973
Final Weight: 20,299 50'%

0.00t M NoCl
0. IIQj NO.C‘

+ DI 4+ 2L

Solution:

Model: OHAUS
Cal: 7/12/05

Reagents measured with

Model: Sartorius Genius

SN: 139072
Due: 10/11/05

SN: 12809099
Due: 11/11/05

Let: 051510

SN: 2883
Due; 1/12/06

©.0O
1.4

Initial pH:
Final pH:

35°C

Test Temperature:

Counter Electrode: Platinum Flag

Model: Orion EA 940

Cal: 7/25/05
pH Probe: #13-620-296

Measured with Hg Thermometer
Cal: 10/14/04

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: ~ 507 "‘NSCE_
Ept: 7455 mVsce

Potentiostat: Solartron 1480

DATA FILE:

C22.5A4HA

Number of Crevice Corrosion Sites:

Model: Keithley 617
Cal: 5/27/05

@ /24 (24 max.)

Vef" “‘3k+ .S+o-;r\.\f\j Oa\s{ .

# Repolisk B forthec +e.s+irj .

SN: 2330
Due: 7/25/06
SN: 4079126

SN: 323007
Due: 10/14/05

SN: 4028036

SN: 537418
Due: 11/25/05

SN: 00240551

e e

SUEUERURI S

&

INVENTOR SIGNATURE

PRINTED NAME

DISCLOSED TO AND UNDERSTOOD 8Y

Steve Young
PRINTED NAME -J




e 1x10° — 0.80 -
........................... = C22_SA4HA
N - C-22 heat 2277-3-3292 e
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POTENTIAL SCAN AND HOLD .
" B
Objective: Same as page 1. !
- 3292 SBY e -
Alloy / Heat No. : C-22 Heat# 2277-3-3266- 10/5/05 2# 20.0L002.01 .322.002 Y
""" Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. ) . S
R Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and - B 1
rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276 b
hardware. Hardware Torgue to 50 in-oz. —
Torque Screwdriver: Proto 6104 SN: 139072 f
Cal: 4/11/05 Due: 10/11/05 I o
Initial Weight: 2.1 . 45334 Mode): Sartorius Genius SN: 12809099 R o
Final Weight: 2| . 452 j Cal: 05/11/05 Due: 11/11/05 B I
Solution: O.0I M NoCl , e
I.l(p(Dj NaCl Lot 051510 —
+ Dl 4o 24 S
Reagents measured with Model: OHAUS SN: 2883 |
Cal: 7112/05 Due: 1/12/06 -
Initial pH: 5. Model: Orion EA 940 SN: 2330 +—
Final pH: 7.7 Cal: 7/25/05 Due: 7/25/06 .
pH Probe: #13-620-296 SN: 4079126
Test Temperature: 95°C Measured with Hg Thermometer SN: H98-182
Cal: 5/06/05 Due: 5/05/06 -
Counter Electrode: Piatinum Flag "
Reference Electrode: Fisher 13-620-51 SN: 72823177 ¥
Gas: 99.999% Nitrogen Gas
Ecor: ~ 552 mVsce. Model: Keithley 617 SN: 537418
Ept:  ~ 307 mVsce Cal: 5/27/05 Due: 11/25/05 o
Potentiostat: Solartron 1480 SN: 00240551
paTAFILE: C22S5A4HB
Number of Crevice Corrosion Sites: @ /24 (24 max.)
\JerT li\jk*’ s+o;\n'nnj on\\t _______
* eroh's\n. Sor Fordher -l'es-‘-inj R S
INVENTOR SIGNATURE PRINTED NAME DATE
Steve Younq R/QA4 /05
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME J =TT DATE i




“““ - 1x10° — 0.80 —
...................... o 3 C22_SA4HB
= Co23 heat 2277-3.3292 I —
S 7 Roben GTAWwelded |
. Filler heat WN813
""""""""""""" — . Potential welded+1125 °C/4h — 0.60
— P 1 0.01 molar NaCl -
1x10” — m 95 oC -
s - Potentiostatic
] Reverse Sweep rate 0.0167 mV/s
e 7] — 0.40
_______________________ . E -
i —
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I e SHeae ?/Our\n 10/13/05
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME J DATE
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R “”"‘\»,v,
POTENTIAL SCAN AND HOLD |
" Objective: Same as page 1. R
A . 3292 s8&y !
Alioy / Heat No. : C-22 Heat# 2277-3-3266 10/5/05 #20.06002.01.322.002 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 g
) rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276 - B s
hardware. Hardware Torgue to 50 in-0z. ‘i
Torque Screwdriver; Proto 6104 SN: 139072 '
Cal: 4/11/05 Due: 10/11/05
Initial Weight: 2.2.. 23760 Model: Sartorius Genius SN: 12808099
----- Final Weight: 2.2.. 2_3‘155j Cal: 5/11/05 Due: 11/11/05
Solution: O.! M NQ.C\ .................................................................... \1
i
n.caecoj NaCl tLo+:0SISO e
+ Dl 40 2L - .
1 Reagents measured with Modei: OHAUS SN: 2883 T
Cal: 7/12/05 Due: 1/12/06 o
Initial pH: ®.3 Model: Orion EA 940 SN: 2330
Finat pH: 3.1 Cal: 7/25/05 Due: 7/25/06 4
pH Probe: #13-620-296 SN: 4079126
Test Temperature: 95°C Measured with Hg Thermometer SN: 323007
Cal: 10/14/04 Due: 10/14/05 o R
Counter Electrode: Platinum Flag e
i Reference Electrode: Fisher 13-620-52 SN: 4028036
Gas: 99.999% Nitrogen Gas
Ecorr: ~ 450 Nsce Model: Keithley 617 SN: 537418
""" 4 Ept: — 57 Nse E Cal: 5/27/05 Due: 11/25/05 o T
Potentiostat: Solartron 1480 SN: 00240551
i DATAFILE: C223SA4HC I
Number of Crevice Corrosion Sites: @ /24 (24 max.)
Mild 54"““‘"3 on \7 e S
% Regpolish Hoe Furdhec -l—e.::’r'.rﬁ - i
T
INVENTOR SIGNATURE PRINTED NAME DATE
St+eve Young R/AH/O5
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME ) DATE {7 -
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e . — C22_SA4HC
— C-22 heat 2277-3-3292 | T
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PAGE
POTENTIAL SCAN AND HOLD
Objective: Same as page 1.
) pag azq2 s8¢y 1
Alloy I Heat No. : C-22 Heat# 2277-33366 1SI0S L. o 0(002.01.322.00%
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. B |
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetoneand 1
rinsed in DI water. PTFE crevice forming washers attached to specimen using insutated C-276
hardware. Hardware Torgue to 50 in-oz. I S
- Torque Screwdriver: Proto 6104 SN: 139072 B
Cal: 4/11/05 Due: 10/11/05
Initial Weight: 2.2..010719 Model: Sartorius Genius SN: 12809099
Final Weight: 2.2.. Oi oo1j Cal: 05/11/05 Due: 11/11/05
Solution: 0.5M NaCl
53.‘1‘1‘3 Let+‘oOSISBIO T
+ DIl T4 2L
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/12/05 Due: 1/12/06
Initial pH: 7.0 Model: Orion EA 940 SN: 2330 )
FinalpH: 7.0 Cal: 7/25/05 Due: 7/25/06
pH Probe: #13-620-296 SN: 4079126
Test Temperature: 95°C Measured with Hg Thermometer SN: H98-182
Cal: 5/06/05 Due: 5/05/06 -
Counter Electrode: Platinum Flag
Reference Electrode: Fisher 13-620-51 SN: 7282317 -
Gas: 99.999% Nitrogen Gas
. Ecorr: — 372 f"\VSC.E. Model: Keithley 617 SN: 537418 -
Ept:  + 47~Ngce Cal: 5/27/05 Due: 11/25/05
Potentiostat: Solartron 1480 SN: 00240551
DATAFILE: C22.SA4HD
Number of Crevice Corrosion Sites: @ /24 (24 max.) |
Mild s*\'c(m'mj Or\ly . .
K Repolish For +orther teshing . n
- INVENTOR SIGNATURE PRINTED NAME DATE
SHewe Young X /A4 /05 S
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAMEJ " DATE
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_ ) C-22 heat 2277-3-3292 -
- Current Density Roben GTAW welded
- Filler heat WN813
] s welded+1125 °C/4h — 0.60
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- ~ .
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o 8 1x10*® = N
3 — -0.20
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— INVENTOR SIGNATURE PRINTED NAME DATE
e Steve. Younq 10/12/05
DISCLOSED TQ AND UNDERSTOOD BY PRINTED NAME 7 DATE
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PAGE

POTENTIAL SCAN AND HOLD

Objective: Same as page 1.
3292 SBY
Alloy / Heat No. : C-22 Heat# 2277-3-3266 10/5/08

# 20,06002.01.322.002

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.

Proto 6104
Cal: 4/11/05

Torque Screwdriver:

Initial Weight: 21. 36| IOj Model: Sartorius Genius

Final Weight: 2_[.3‘412.2.3 Cal: 5/11/05
Solution: 1M NaCl
ll(o.%gj NaC ket OS5I 10
+ Dl 4+ 20
Reagents measured with Model: OHAUS
Cal: 7/12/05
Initial pH: 5.9 Model: Orion EA 940
Final pH: 3.0 Cal: 7/25/05

pH Probe: #13-620-296

Test Temperature: 95 °C Measured with Hg Thermometer

Cal: 10/14/04
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecor: ~ 344 mNscg
Ept: = {Q mVsce

Potentiostat: Solartron 1480

Model: Keithley 617
Cal: 5/27/05

SN: 139072
Due: 10/11/05

SN: 12809099
Due: 11/11/05

SN: 2883
Due: 1/12/06

SN: 2330

Due: 7/25/06
SN: 4079126

SN: 323007
Due: 10/14/05

SN: 4028036

SN: 537418
Due: 11/25/05

SN: 00240651

DATAFILE: C22SA4HE
Number of Crevice Corrosion Sites: 3 /24 (24 max.)
Tihhrece credice cocrosion sites |
PO RIS st
G;olden - browsa 5+o-lr\..r:3 . B
e wereereeere e oot eeee oo el T
——
INVENTOR SIGNATURE PRINTED NAME DATE
Steve. NYoona &/35.[0_5 ..... e S S
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME \J DATE
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C22_SA4HE

Potential

C-22 heat 2277-3-3292
Roben GTAW welded
Filler heat WN813
welded+1125 °C/4h

1.0 molar NaCl

95 °C
Potentiostatic

Reverse Sweep rate 0.0167 mV/s

1< 10° A/cm? at 144 mV
1<2x10°A/cm? at 30 mVg
1<10°¢A/cm? at 30 mV

Current Density
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DATE
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POTENTIAL SCAN AND HOLD
Objective: Same as page 1.
_ 3292 595’/ S
Alloy / Heat No. : C-22 Heal# 2277-3-3266 10/5/05 + ZO-CﬁOOZ.Ol .322.002
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing.
o Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and B
rinsed in DI water. PTFE crevice forming washers attached to specimen using insulated C-276
hardware. Hardware Torgue to 50 in-oz.
Torque Screwdriver: Proto 6104 SN: 139072
Cal: 4/11/05 Due: 10/11/05
Initial Weight: 20.236 52 Model: Sartorius Genius SN: 12809099
Final Weight: 20. 13651 j Cal: 05/11/05 Due: 11/11/05 ——
Solution: 4YM NaCl
4@7.523 NaCl Lot:051510
+ DI 4o 2L
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/12/05 Due: 1/12/06
Initial pH: G.2. Model: Orion EA 940 SN: 2330
FinalpH: 7.8 Cal: 7/25/05 Due: 7/25/06
pH Probe: #13-620-296 SN: 4079126
Test Temperature: 35° C Measured with Hg Thermometer SN: H98-182
Cal: 5/06/05 Due: 5/05/06
Counter Electrode: Platinum Flag
- Reference Electrode: Fisher 13-620-51 SN: 7282317
Gas: 99.999% Nitrogen Gas S
Ecorr: ~ 294 mNgcp Model: Keithley 617 SN: 537418
Ept:  -+126 ~Ngem Cal: 5/27/05 Due: 11/25/05
Potentiostat: Solartron 1480 SN: 00240551
DATAFILE: C22SAAHF
Number of Crevice Corrosion Sites: i2. /24 (24 max.)
Toselve cresice corrosion sites
Goldl +Hnt+ .S'l'cu;n-rj .
INVENTOR SIGNATURE PRINTED NAME DATE
Steve Young  Rl/AS[/OS |
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME i DATE




|
— 1x1 0.3 = 08
- n Current Density B
_____ P lxlo'4 —E' — 0.60
......................... — b
T s - Potential o
- 1x10° —= — 0.40 -
i N :
- £ = —
S 1 -
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__ F 07 [ 00molarNaCl — 000 3
.......................... R S = o
R ~ -] Potentiostatic
T 5 7] Reverse Sweep rate 0.0167 mV/s B
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