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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 1 100- 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 2 ~ 1 0 - ~  A/cm2, 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 6 14/6 17; 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 20-06002-0 1 - 
322-02 or 20-1402-57 1-027 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 f 5 "C; Time of exposure & 1 
minute; Potential 1 mV; Current f 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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Chloride 
Concentration (M) 

~~~ 

38 

39 

40 

41 

42 

43 

44 

45 

46 
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37 

weld+l125"C/lh 0.01 

weld+l125"C/lh 0.1 

weld+l125"C/lh 0.5 

weld+l125"C/lh 1 .o 
weld+l125"C/lh 4.0 

weld+l125"C/4h 0.001 
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Thermally Aged Procedure For Alloy C22 
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OVEN SETPOINT= I I3 0 O C 

- - ....................... ........ - ........................................................................................... _ .............. ................ ............... ....................................................... _ ........... ... - ... - ........ ......................... -. .... 

OVEN TEMPERATURE= I 137 c 
S Y  
aiu5 Fisher 

Measurement taken w i t h k  MICROPROCESSOR THEMOMETER 

Thermocouple= 
SN#=LZISZ'3GYS CAL= 6 / 7 f O 5  DUE= 6/7/06 

S N J :  330 cat: 7 / Z 6 / 0 S  ~ ode '  1 l'Ub/Ob 

-cor- hrs . - 

MODEL# 
W A  

I hr .  
c-- 

and 
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..... ... . 

................................. 

~ _ _  
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POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-3-M lO/S/OS 

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 

~ 2 %  s8V 
# 20 .OGOOZ-OI * 322. 

......................................... i 

, 

! . ... -+. ...... ............... -. ................................................ , 

---+ --- 

Torque Screwdriver: Proto 6104 
Cal: 411 1/05 

Initial Weight: 22.03374 Model: Sartorius Genius 
Final Weight: e2.033569 Cal: 5/11/05 

Solution: 0. 001 f l  AaCI 

+ Dl. $0 2L 
0.1173 Lo+:D459OL( 

SN: 139072 
Due: 1011 1/05 

SN: 12809099 
Due: 11/11/05 

, 

i 
........ ..- ... ................... 

~ 

i 
.................................. i 

____ < 

............................................. + Reagents measured with Model: OHAUS 
Cal: 7/12/05 

SN: 2883 
Due: ll.i2/06 

SN: 2330 
Due: 7/25/06 
SN: 40791 26 

Initial pH: 5.8 
Final pH: 7. 9 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: #13-620-296 ._____ 

... ................................. 

Test Temperature: 95' C Measured with Hg Thermometer 
Cal: 10/14/04 

SN: 323007 
Due: 10114/05 

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-52 SN: 4028036 
..................................................... i 

Gas: 99.999% Nitrogen Gas 

Ecorr: - 323 - \ l s c ~  Model: Keithley 617 
Ept: - eo m\lsc~ Cal: 5/27/05 

Potentiostat: Solartron 1480 

SN: 537418 
Due: 11/25/05 

SN: 00240551 I 

DATA FILE: C 22% 1 H A 
j 

* 

i 
Number of Crevice Corrosion Sites: 8 124 (24 max.) 

, 
j 

... ....................................... 

INVENTOR SIGNATURE PRINTED NAME DATE 

%/a /OM r; -- - 
-'DATE DISCLOSED TO AND UNDERSTOOD BY 



iX1o5 

welded+1125 OC/lh 
0.001 molar NaCl 

1x106 

1x10-7 

1x10'8 

1x10.~ 

.. ................................................................................. ......... .-*--...- 

i < 
i c 2 x 
i < 

A/cm2 at 550 mVscE 

A/cm2 at 550 mVscE 
A/cm2 at 550 mVscE 

............................... - ............................................................................................ ............................ ....................................................................................................................................... 

t 
0.00 

-0.20 

-0.40 

lx lo 'o  I I I I I -0.60 

0 20,000 40,000 60,000 
Time, seconds 

80,000 100,000 
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--.-. POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2 2 7 7 - 3 - a  t0/5/oS 

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 

rinsed in DI water PTFE crevice forming washers attached to specimen using insulated C-276 

- -- ___ _ __ - ----- 
32% SBY 

~.0~002.~1.32~.002 \ 

- -1 - - _  
Specimen surfaces polished to 600 Grit finish using SIC paper Specimen cleaned in acetone and 

-- 
hardware. Hardware Torgue to 50 In-oz 

Torque Screwdriver: Proto 6104 
Cal: 411 1/05 

Initial Weight: 21. 53339 Model: Sartorius Genius 
Final Weight: 21 .53 160 Cal: 05/11/05 

Solution: 0.01 M NaC I 
9 

I .  I68 Mac1 Lo+: 04S?OL.l 9 + 91. 4-0 ZL 
Reagents measured with Model: OHAUS 

Cal: 7/12/05 

Initial pH: 5.7 
Final pH: 7.9 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: W3-620-296 

l e s t  Temperature: ?!5 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: - 382 ~ V S C E  
Ept: - 5 .8 mdsm 
Potentiostat: Solartron 1480 

DATA FILE: C 2 2 S A i  H 8 
Number of Crevice Corrosion Sites: 

Model: Keithley 617 
Cal: 5/27/05 

SN: 139072 
Due: 10111105 

SN: 12809099 
Due: 1111 1/05 

SN: 2883 
Due: 1112l06 

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

8 /24 (24 max.) 

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

SN: 7282317 

. . . . . . . . . . . . . . . . . . . . .  .; 

SN: 537418 
Due: 11/25/05 

SN: 00240551 

- 
INVENTOR SIGNATURE PRINTED NAME DATE I 

. .... ......... 53&gcs .. . ..- 
DISCLOSED TO AND UNDERSTOOD BY DATE I 
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- C22-SAlHB 
- C-22 heat 2277-3-3292 

Roben GTAW welded 
Filler heat WN813 
welded+ll25 "C/lh 
0.01 molar NaCl 

Potentiostatic 

- 
- 

- 

- 

- 

- 

- 
- 
- 

3 i < 
- i < 2 x 
- i < 

Ncm2 at 550 mV,,, 

Ncm2 at 550 mV,,, 
A/cm2 at 550 mV,,, - 

I 

I I I I I 

0 20,000 40,000 60,000 
Time, seconds 

80,000 100,000 

0.80 

0.60 
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0.00 

-0.20 

-0.40 

-0.60 
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DATE 
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-1.- 

-.+. 

__ - _ 

................................................. ....._ ..... ....................................... ..i POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy1 Heat No. : C-22 Heat# 2277-3-3266 101 los 
3M* 5y 

~ Q o ~ a ~ 0 2 ~ 0 1 ~ 3 ~ ~ ~ o ~ ~  ........................................................ * ..... 
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 

---i. - 

......................................................... "f .... 

c_c 

.............................................................. -+ 

.................................................... 
hardware. Hardware Torgue to 50 in-02. 

Torque Screwdriver: Proto 6104 
Cal: 411 1/05 

Initial Weight: 22 .%7 62 Model: Sartorius Genius 
Final Weight: 22. ,765; Cal: 5/11/05 

Solution: O-rf l  ~ u C I  
1 I .6&?3 hl&I &o+' o459O'f 

+ D f .  -to 2L 

SN: 139072 
Due: 10/11/05 

SN: 12809099 
Due: 11/11/05 

.......................................... . . .  _.>. 

.... i 

I , .................................................. 
! 
I 

______.- __ 

........ - ...... 
Reagents measured with Model: OHAUS 

Cal: 7/12/05 
SN: 2883 
Due: 1/12/06 

Initial PH: 5 . 6  
Final pH: 3 .2, 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: #13-620-296 

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

... .............................................. -4. 
! 

Test Temperature: 95 "c Measured with Hg Thermometer 
Cal: 10/14/04 

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-52 

SN: 323007 
Due: 10/14/05 

.____ __ .._.- 

............................................................... 

SN: 4028036 

Gas: 99.999% Nitrogen Gas 

Ecorr: - 470 -V5ce Model: Keithley 617 
Ept: + I lOrn&~_ Cat: 5/27/05 

Potentiostat: Solartron 1480 

SN: 537418 
Due: 11/25/05 

SN: 00240551 
j 

______ ....... 

DATA FILE: C Z U A l  HC 
Number of Crevice Corrosion Sites: 

.- .... i 
i 
l -______- 

.............................................................. 

1 124 (24 max.) 

............................................................... - .... 

...... ............................................... t- - 

- - 
INVENTOR SIGNATURE PRINTED NAME DATE 

____ --_______ ___ . .... ______.. u m  / .... 
DISCLOSED TO AND UNDERSTOOD BY DATE 
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C22-SAlHC 
C-22 heat 2277-3-3292 
Roben GTA W welded 
Filler heat WN813 
welded+ll25 OC/lh 
0.1 molar NaCl 
95 "C 

i < 
i < 2 x 
i < 

A/cm2 at 399 mV,,, 
Ncm2 at 220 mVscE 

Ncm2 at 216 mV,,, 

verse Sweep rate 0.0167 mV/s 

- 0.80 

- 0.60 

- 0.40 

- 0.20 

- 0.00 

- -0.20 

- -0.40 

- -0.60 

........................ ...................... ................................................................ ............ ........................................................................................ - ....................................................................... 
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POTENTIAL SCAN AND HOLD 

3z92 s 8 Y  Objective: Same as page 1 

ZO. 0600~.01.322.002 Alloy I Heat No. : C-22 Heat# 2277-3-3266 lO/s/Os 

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 3 
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 

................................ *. 

.......................................................... :.. 

. 

.............................................. .& 

... 

............................................ 

____-._ 

................................................... 

............................................ 

__-. 

.......................... .................... 

- 

.................................................. 

-__.______ 

.......................................... - .................. 

_____I___._ 

Torque Screwdriver: Proto 6104 
Cal: 411 1/05 

Model: Sartorius Genius Initial Weight: 22.715 34 
Final Weight: 22.. 29 b y 7  Cal: 05/11/05 

Solution: 0.5M NaCl 

9 
3 

58.4L(9 daCI Lo+: 0 4 5 9 W  

+ Dl.  +o 2L 

SN: 139072 
Due: 10111105 

SN: 12809099 
Due: 1111 1/05 

.............................................. + 

Reagents measured with Model: OHAUS 
Cal: 7/12/05 

SN: 2883 
Due: lll2106 

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

Initial pH: b.  0 
Final pH: '5.3 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: #13-620-296 

Test Temperature: 95 c Measured with Hg Thermometer 
Cat: 5/06/05 

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-51 

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

........ ............................................ 

- 
.____ ~- , 
............................................................... 

- ! 

SN: 7282317 

Gas: 99.999% Nitrogen Gas 

Ecorr: - 530 m\lscE 
Ept: -k I4  'I rnvsc- Model: Keithiey 617 

Cal: 5/27/05 
SN: 537418 
Due: 11/25/05 

SN: 00240551 Potentiostat: Solartron 1480 

, 
DATA FILE: C22SA1HD 

----?-- ....................................... 

____. 

..................................................... 

Number of Crevice Corrosion Sites: 1 124 (24 max.) 

One c r e i i c c :  c o r r o 6 ' t o n  s ; k .  ............................................................ 1 

1 
....................................... 

i 
I 

INVENTOR SIGNATURE PRINTED NAME DATE 

- 
~ -_ 

DISCLOSED TO AN0 UNDERSTOOD BY PRINTED N ~ E  DATE 
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C22-SA 1HD 
(2-22 heat 2277-3-3292 

Current Density Roben GTAW welded 
- 

-.., ._ 

............. ..... i 

.................... ................................................. 

I ...... 

................................................................................................................................................ - ...................................... ............................................................... -. ... --- .................... 

i _____ 

. . . . . . . . . .  .. 

-1 

j 
.. i 

............. . 

--__ 

.............. 

--__ -- 
................ 

- 
.................... - 
- - 

.............. . 

v ~- 

................ 

--___ 
........................... 

0 20,000 40,000 60,000 
Time, seconds 

80,000 100,000 

.............................. 

........... . 

__I___. 

- 1 

-\-. _. -----____. ~ 
-.__ 

DISCLOSED TO AND UNDERSTOOD BY DATE 
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........................... - ......................... 

- - 

.................................. 

_- 

.... - ......................................................... 

_...___.--_I_---- 

...... ................................. 

.___-_I__.-- 

............................... .................. 

............................................... 

-_I__ ______ 

........................................... 

~ 

................................... 

. _ _ _ _ _ _ _ - ~  

................................. .... .............................. ...... .....-, 

- 
............................................. I 

___ 

.................................................. ...- 

................ _. ............................... 

c ~ _ _ _  __ 

.... 

..... 

. .  

-___ 
. . . . . . .  ....................... __ ...................... 

- 

- - __ __ - 

POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-3-3900 IO/ /OS 
3292 

~ 20~o(poo2 ,o, .322qAoo2 
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 3- 
Specimen surfaces polished to 600 Grit finish using SIC paper Specimen cleaned in acetone and 
rinsed in DI water PTFE crevice forminq washers attached to specimen using insulated C-276 
hardware. Hardware Torgue to 50 in-oz. 

Torque Screwdriver: Proto 6104 
Cal: 411 1/05 

Initial Weight: 21.434 5 0  Model: Sartorius Genius ' Cal: 5/11/05 Final Weight: 21 .4 123% 

Solution: 1 M NaCl 
3 

116.8% NaCl Lo+: 051510 9 
+ Dl to 2L 

Reagents measured with Model: OHAUS 
Cal: 7/12/05 

Initial PH: 6 - 0 
Final pH: g . 0 

Model: Orion EA 940 
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 

Ecorr: - 4 W  mV sC€ Model: Keithley 617 
Ept: + 80.6 * \Jsa Cal: 5/27/05 

Potentiostat: Solartron 1480 

DATA FILE: C22SAl  H E- 

SN: 139072 
Due: 10/11/05 

SN: 12609099 
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 

Number of Crevice Corrosion Sites: 5 124 (24 max.) 

F i v e  crevice corcos-ton S A ~ S  - 

M ; I ~  sC&n;n3 . 

SN: 537418 
Due: 11/25/05 

SN: 00240551 

............................................................... 

c 

1 
INVENTOR SIGNATURE PRINTED NAME DATE 
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i 
-4 .. - 

. . . . . . .  .. ...+ 

-4 

............. ..- 

..... .. _ 1 
................. - 

....................... -. .- 

Current Density n 

C-22 heat 2277-3-3292 
Roben GTAW welded 
Filler heat WN813 
welded+ll25 OC/lh 
1.0 molar NaCl 

Potentiostatic 
Reverse Sweep rate 0.0167 mV/s 

'\ 
i < 
i < 2 x 
i < 

A/cm2 at 1 12 mV,,, 

A/cm2 at -56 mV,,, 
A/cm2 at 16 mV,,, 

- 0.80 

- 0.60 

- 0.40 

- 0.20 

- 0.00 

- -0.20 

- -0.40 

- -0.60 

0 20,000 40,000 60,000 80,000 100,000 
Time, seconds 

............................... - ... 

__-_ 
....... 

_________- 

........................................... 

........ 

__ 
........................ 

.- ...... 

INVENTOR SIGNATURE PRINTED NAME DATE 

__ ___ --- - - 
DISCLOSED TO AND UNDERSTOOD BY DATE 
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.D POTENTI L SCAN AND HC ............ ........ 

Objective: Same as page 1 
3292 SBY 

Alloy I Heat No. : C-22 Heat# 2277-34966 lO/S/OS 

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

~ ~ ) . o ~ 2 . 0 ~ , 3 2 2 ~ 0 0 ~  ............................. .,, ................... 

__ + 

.......................................... 

-------e 

........................... ................ 

hardware Hardware Torgue to 50 in-oz 

Torque Screwdriver: Proto 6104 
Cat: 411 1/05 

Initial Weight: 21 .%SO k;7 Model: Sartorius Genius ’ Cal: 0511 1/05 Final Weight: 21 . 77844  

Solution: 4H N&I 
9 

467.52. / d L I  (-04- 0515 IO 3 + 731. to 2L 

SN: 139072 
Due: 1011 1/05 

SN: 12609099 
Due: 1111 1/05 

-.__ 

......................................................... ...+ 

~ 

Reagents measured with Model: OHAUS 
Cal: 7/12/05 

SN: 2883 
Due: 1/12/06 

Initial pH: 6. 
Final pH: 7. 5 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: # I  3-620-296 

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

Test Temperature: 95 c Measured with Hg Thermometer 
Cal: 5/06/05 

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

.......................................................... ........ 

.. 

.................. .- .............................. 

........................................ ..... ........ 

.............................................. 

~~-~ ................................................ ? ....... - 

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-51 SN: 7282317 

Gas: 99 999% Nitrogen Gas 

Ecorr: - 327 m v s c ~  Model: Keithley 617 
EPt: + ISY I ’ \ V ~ ~ E  Cal: 5/27/05 

Potentiostat: Solartron 1480 

SN: 537418 
Due: 11/25/05 

SN: 00240551 

DATA FILE: C22SAl H F 
Number of Crevice Corrosion Sites: IO 124 (24 max.) 

. .......................... .:.. 

____ 

............................................................... 

.................................................................. J , .  

I 

................................................... 

INVENTOR SIGNATURE PRINTED NAME DATE 

.. 54eJe Yo,, ........ ____ 

i DISCLOSED TO AND UNDERSTOOD BY PRINTED Nbhk DATE 
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- 
- 

i X 1 o - 9  - 
Z 
- 
- 

lxlo”o 

.............. - 

i c 
i < 2 x 
i < 

Ncm2 at -1 8 mVscE 

Ncm2 at - 128 mV,,, 
A/cm2 at -116 mVscE 

I I I I I 

............ % . 

- _ _ .  

........ 

................ 

- 

... . ...- . 

--- 

..... ....... 

- 

............... - 
____.__ 

............. ____ 
- 

... - 
_--- 
............. -__ 

- 
- 
- 

........ .- ..- - .^ . .................................... ................ ....... ............... .. .................. ........ 

iX1o3 

l X l O 4  

i x i o 5  

1x10-6 
Filler heat WNS13 
welded+ll25 OCAh 
4.0 molar NaCl 

iX1o7 --#I 9 5 0 ~  
Potentiostatic 

3 / Reverse Sweep rate 0.0167 mV/s 

1x108 -J 

- 0.80 

- 0.60 

- 0.40 

- 0.20 

- 0.00 

- -0.20 

- -0.40 

- -0.60 

0 20,000 40,000 60,000 80,000 100,000 
Time, seconds 

w 
51 * 
a 
Q 
E 
.I Y 

8 
E 

. ................................... 

-. ... - 
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POTENTIAL SCAN AND HOLD 
. - ................................... 

--.-___----- 

_. . - - 

... -..--.-A- 

~~ 

................................................ 

__ ___ -- i 

-? 

.................................................... +. 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-34366 rO/gOS 
3E92 S W  

~ c 2 0 . ~ ~ . 0 1 . 3 2 2 . ~ 0 2  
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 3 
Specimen surfaces polished to 600 Grit finish using SIC paper Specimen cleaned in acetone and 
rinsed in DI water PTFE crevice forming washers attached to specimen using insulated C-276 
hardware. Hardware Torgue to 50 in-oz. 

Torque Screwdriver: Proto 6104 
Cal: 4/11/05 

Initial Weight: 20.27973 Model: Sartorius Genius 
Final Weight: 2 0 . 2 9 9 5  4 Cal: 5/11/05 

Solution: 0.001 M NaCl  
o.iiqg JhCI Lot 051510 

+OI -b 2L 

Reagents measured with Model: OHAUS 
Cal: 7/12/05 

Initial pH: 6.0 
Final pH: 7. 

Model: Orion EA 940 

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

SN: 139072 
Due: 10/11/05 

SN: 12809099 
Due: 1111 1/05 

SN: 2883 
Due: 1/12/06 

SN: 2330 

Due: 7/25/06 
SN: 4079126 

Test Temperature: 95°C Measured with Hg Thermometer 
Cal: 10/14/04 

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-52 

SN: 323007 
Due: 10/14/05 

SN: 4028036 

................................................ .+. 

__ 

............. .............................................. 

__ 

........................................................ 

Gas: 99.999% Nitrogen Gas 

Ecorr: - 507 n\15~- 

Potentiostat: Solartron 1480 

Ept: - 455 rnVSCE 
Model: Keithley 617 
Cal: 5/27/05 

DATA FILE: CZ2SA4HA 
Number of Crevice Corrosion Sites: 

SN: 537418 
Due: 1 1125/05 

SN: 00240551 

0 124 (24 max.) 

............................................... .- ................. 

- A 
INVENTOR SIGNATURE PRINTED NAME DATE 

.... . _____ __ - ____ 
DISCLOSED TO AND UNDERSTOOD BY 
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PAGE 

--. _____... 

................ 

L__ 
_____ 

C22-SA4HA 
C-22 heat 2277-3-3292 
Roben GTAW welded 
Filler heat WN813 
welded+1125 OC/4h Potential 
0.001 molar NaCl 

Potentiostatic 
Reverse Sweep rate 0.0167 

< lo-" Ncm2 at 550 mV,, 

t 

I 

I I I I I I I 
I 

0 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 -___ 

-. .. ^ 

......... -. ............... 

..................... ................................ ............................................................................................... .............................................. ..... -- .- - - 
...................... 

PRINTED NAME DATE INVENTOR SIGNATURE 

.... 42!fc!s..___- 
PRINTED NAME DATE 

-\ ---____--- __ 
DISCLOSED TO AND UNDERSTOOD BY 
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................................. 

...................................... 

. . 

.................................. 

................ ...................... 

I 

........................................................... 

- ............. .- 

................................................. 

..................................................... 

......................................... 

- ................................... 

. -. ....... 

................................... 

............................................... 

POTENTIAL SCAN AND HOLD 

Objective: Sarne as page 1 

Alloy I Heat No. : C-22 Heat# 2277-33266- lo/S/Os 

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 3 
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 

329E 59)' 
# 20.06002.3.322.ooz 

. -  ........................ -- . i 

............................................ i 

.......... .T  

j 
hardware Hardware Torgue to 50 in-02 

Torque Screwdriver: Proto 6104 SN: 139072 
Due: 1011 1/05 

SN: 12809099 
Due: 1111 1/05 

Cal: 411 1/05 

Model: Sartorius Genius 21 - 45334 
21 q5z+ Cal: 05/11/05 

0.01 M NaCl 

+ DI +o 2L 

Initial Weight: 
Final Weight: 

Solution: 

SN: 2883 
Due: 1/12/06 

Reagents measured with Model: OHAUS 
Cat: 7/12/05 ................................................ 

___ - .____c 

............................................................. 

- ................ .. 

.. , ....................... ., . ,.. ....................... 

Initial PH: 5.8 
Final pH: 7 .7 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: #13-620-296 

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

Test Temperature: 95 c Measured with Hg Thermometer 
Cal: 5/06/05 

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

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-51 SN: 728231 7 

................................... Gas: 99.999% Nitrogen Gas 

Ecorr: - 55 2 ~ V J C E .  Model: Keithley 617 
EPt: '307 mVSCe Cat: 5/27/05 

SN: 537418 
Due: 11/25/05 

SN: 00240551 Potentiostat: Solartron 1480 

DATA FILE: C 22SA4H 0 

Number of Crevice Corrosion Sites: 

............................... 

0 124 (24 max.) 

On? 
. ~..~. 

................................ 

___._*_ 

................................................. ,I 

INVENTOR SIGNATURE PRINTED NAME DATE 

.... a-aai&xi- .. .___ .... 
DATE 

-- 
DISCLOSED TO AND UNDERSTOOD BY 
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e4 
E a 

iX1o5 

1x106 

1x10-7 

1x108 

1x10-9 

l x l o ' o  

Roben GTAW welded 
Filler heat WN813 
we!ded+1125 "C/4h 
0.01 molar NaCl 

Potentiostatic 
Reverse Sweep rate 0.0167 mV/s 

Ncm2 at 550 mV,,, 

Ncm2 at 550 mVscE 
2 x Ncm2 at 550 mVscE 

0 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 

w 
V 
$ 
Î  m 
.I 
Y 

8 
a0 
c) 

___-__- 

~ .......................................... 

.. - ....................... 

....................................... 

-- 

.............................................. 

...................................... 

-_____-.__ 

........................ .- ............ 

~~ 

.............. 

....... .................. 

......................................... 

-.--_____. 

.......... 

--__ 

....... ................ 

-- 

............................. 

.......... -.4..; ...................................... 

-_ - ~ _ _ _ _ _ ~ ~  
......... ........................................................................................................................... - -. ............................................................................................................................. -.--I .-. ........................................................................................................................................... 

-_ 

I 
PRINTED NAME DATE INVENTOR SIGNATURE 

----___. __ ___.______..-.__. - 
DISCLOSED TO AND UNDERSTOOD BY ______._____ &&!EL-- 

PRINTED NAME DATE 
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POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-3-3266 rO/S/Os ~ ~ 0 0 2 . 0 1  .322,002 

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 2 
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 

3292 S0Y 

SN: I39072 
Due: 10/11/05 

SN: 12809099 
Due: 11/11/05 

Torque Screwdriver: Proto 6104 
Cal: 4/11/05 

Initial Weight: 22. 2376b Model: Sartorius Genius 
Cal: 5/11/05 Final Weight: 22.. 31755 

Solution: 0.1 M daC\ 

3 
3 

I I .GZb daCI La+'05151O 9 
+ PI 40 2L 

-__-- * 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. _ ............ 

. . . . . . . . . . . . . . . . . . . . . .  

- 
..................................................... 

....... .............. ........ - 

~ 

............................... 

-. - j-:: 
Reagents measured with Model: OHAUS 

Cal: 7/12/05 
SN: 2883 
Due: 1/12/06 ............................................ 

i 
Initial pH: 6.8 
Final pH: 8.7 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: #13-620-296 

SN: 2330 
Que: 7/25/06 
SN: 40791 26 

........ -i 
Test Temperature: 95 c Measured with Hg Thermometer 

Cal: 10/14/04 

Counter Electrode: Platinum Flag 

SN: 323007 
Due: 10/14/05 

.......................... .... 4 

................................. 

. . __ - 

................................ . i .  

Reference Electrode: Fisher 13-620-52 SN: 4028036 

Gas: 99.99996 Nitrogen Gas 

Ecorr: - 450m\15ce Model: Keithley 617 
Ept: - 157 rnUscE Cal: 5/27/05 

SN: 53741 8 
Due: 11/25/05 

SN: 00240551 Potentiostat: Solartron 1480 

DATA FILE: C2ilSA4HC 
Number of Crevice Corrosion Sites: 

. .  . 

...... ........... - 1 ................................ 

.- -. .. _. ................. 

.... . .  

...... ........ ...... - 

0 124 (24 max.) 

on\y . 

- .- ------* 

________ +. 

................................... :.. i 
- 1 

INVENTOR SIGNATURE PRINTED NAME DATE 

.. .... ....... 

DATE i DISCLOSED TO AND UNDERSTOOD BY 
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1x10-9 I 
- 

I- 

- 
- 

- 

lxlo”o - 

.......... -- 
,.... .................. 

L _-_____ 

i < 
i < 2 x 
i 

Ncm2 at 550 mV,,, 

Ncm2 at 5 12 mV,,, 
A/cm2 at 550 mVscE 

I I I  

I I I I I I 

............... 

- 
.................. . 

........... , ..-.., 

... - __ Potential ‘h 95 “C 
Potentiostatic 
Reverse Sweep rate 0.0167 mV/s 

C22-SA4HC 
C-22 heat 2277-3-3292 
Roben GTAW welded 
Filler heat WNS13 
welded+1125 “C/4h 

I 0.1 molar NaCl 

- 0.80 

- 0.60 

- 0.40 

- 0.20 

- 0.00 

- -0.20 

- -0.40 

- -0.60 

0 20,000 40,000 60,000 80,000 
Time, seconds 

100,000 

..................................... 

....................................... 

-._____ 

............. ._ ............... 

- 

.................................. 

_ _ _ _ _ _ _ _ _ _ ~  

........... -. .......... 

________. 

...... ............................. 

..................................... 

INVENTOR SIGNATURE PRINTED NAME DATE 

- -_ 
DATE 

- _--c___ _ _ _ _ _ _ - ~ -  - -- 
DISCLOSED TO AND UNDERSTOOD BY PRINTED NAME 
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POTENTIAL SCAN AND HOLD 

.-., 

. . 1 
/ 

.- 

.................... i 

................................... . +  

i - ~ 

, 

................................... .: 

. . . . . ~  

. . . . . . . . . . . . . . . . . . . . .  

. ............... 

. . . . . . . . . . . . . . . . .  

........... 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-34266 n ! ! i  5 L 3292 58 * ~0.0&~2.01.322.00Z 
Specimen Preparation: Specimen machined to dimensions s.pecified in CNWRA Drawing 3 
Specimen surfaces polished to 600 Grit finish using SIC paper Specimen cleaned in acetone and 
rinsed in DI water PTFE crevice forming washers attached to specimen using insulated C-276 
hardware Hardware Torgue to 50 in-oz 

Torque Screwdriver: Proto 6104 
Cal: 411 1/05 

SN: 139072 
Due: 1011 1/05 

Initial Weight: 22 .0107q Model: Sartorius Genius SN: 12809099 
Due: 1111 1/05 Final Weight: 22, 01 007 Cal: 05/11/05 

Solution: 0.5M bhCI 

9 
9 

Reagents measured with Model: OHAUS 
Cal: 7/12/05 

SN: 2883 
Due: 1/12/06 

Initial pH: 7. 0 
Final pH: 7.6 

Model: Orion EA 940 SN: 2330 

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: - 37 2 m v s ~  Model: Keithley 617 
Ept: + Y’lrnV3ce Cal: 5/27/05 

SN: 537418 
Due: 11/25/05 

Potentiostat: Solartron 1480 SN: 00240551 

DATA FILE: c2ZSA4HD 
Number of Crevice Corrosion Sites: @ 124 (24 max ) 

INVENTOR SIGNATURE PRINTED NAME DATE 

...................... .................. ........... ........................ ................ 
DISCLOSED TO AND UNDERSTOOD BY DATE 
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1x10-9 -= 
- 
- 

lxlo-'o - 

i 

I .. 

i < 
i -e 2 x 
i < 

Ncm2 at 550 mV,,, 

Ncm2 at 392 mV,,, 
A/cm2 at 430 mV,,, 

I I I I 1 I I 

.. ---'I 
f 

- i  

- ._.- ............. 

- C22-SA4HD 
- C-22 heat 2277-3-3292 
- Roben GTAW welded 
- Filler heat WN813 

welded+ll25 "C/4h 

1x104 - j 
- 
- 

iX1o5 -E 0.5 molar NaCl 
- 95 "C 
- Potentiostatic 

- - 

- 
Reverse Sweep rate 0.0167 mV/s - 

1x10-6 -5 

x10-7 

x10-8 

- 0.80 

- 0.60 

- 0.40 

- 0.20 

- 0.00 

- -0.20 

- -0.40 

- -0.60 

0 20,000 40,000 60,000 
Time, seconds 

80,000 100,000 

........................................ 

____ 

........................................ 

- .. ___--__ - 

................................ 

....... _ .............. .......... ................. .......................................... .............................................................................. ...................................................... 

I - I 

INVENTOR SIGNATURE PRINTED NAME DATE 

_2_- ______ ~ -_- -- - e\re ---__---rO/13-_______ 
DATE 

-- ____ 
PRINTED NAME -___ 

DISCLOSED TO AND UNDERSTOOD BY 
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. 
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- 
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__ - - -. .- 
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........ _ ......... 

. . . . . . . . . . . . . . . . .  

. __ .. 

INVENTOR SIGNATU 

POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-34366 10/5/C% 06002.01.322.002 32292 say 

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 3 
Specimen surfaces polished to 600 Grit finish using SIC paper Specimen cleaned in acetone and 
rinsed in DI water PTFE crevice forming washers attached to specimen using insulated C-276 
hardware Hardware Torgue to 50 in-oz 

Torque Screwdriver: Proto 6104 
Cal: 4/11/05 

Model: Sartorius Genius 
Cat: 5/11/05 

Initial Weight: 21. 36 L 10 
Final Weight: 21.34722. 3 
Solution: 1 M N a C I  

9 

I lb.88~ NaCI L o t :  0515 IO 
+ Q I  +a EL 

Reagents measured with Model: OHAUS 
Cal: 711 2/05 

Initial pH: 5.9 
Final pH: 3.0 

Model: Orion EA 940 
Cal: 7/25/05 
pH Probe: # I  3-620-296 

Test Temperature: 95" c Measured with Hg Thermometer 
Cal: 10114/04 

Counter Electrode: Platinum Flag 

Reference Electrode: Fisher 13-620-52 

Gas: 99.999% Nitrogen Gas 

Ecorr: - 31.rq m\lsc~ 
Ept: - 1% muscE. Cal: 5/27/05 

Potentiostat: Solartron 1480 

Model: Keithley 617 

DATA FILE: C225A4 H E, 

Number of Crevice Corrosion Sites: 3 124 (24 max 

SN: 139072 
Due: 1011 1/05 

SN: 12809099 
Due: 1111 1/05 

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: 00240551 

................ 

......................... 

~.~ . 

................................ 

............................ 

. . . . . . . . . . . . . . . . . .  

___ 

........................................... 

... .......... 

. . . . . . . . . . . .  

, 

.............................................. 

. .... 

..................................... 

. - - 

................................... 

..... ._ . ... _.__._ 

................. . . . .  

~ 

........... ....................... 

- -. ...... _ .. 
.............................. 

.. -. .. 

................................... 

......... ....... 

........ . . . . . . . . . . . . .  

................................ 

.. .- ........... .. 

.............................................. 

........... - 

............................. 

PRINTED NAME DATE 

w w -  - -  
DATE 
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--------7 
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1x10-4 

iX1o5 
fl 

E 
5 
j; 1x10-6 * 'a 
E 
a" - iX10-' 
2 z 
E 

u 
1x108 

1x10-9 

lxlo''o 

i < 
i < 2 x 
i < 

Ncm2 at 144 mVscE 

Ncm2 at 30 mV,,, 
Ncm2 at 30 mV,,, 

I ' I I I I I ' I  I I 
0 20,000 40,000 60,000 80,000 100,000 

Time, seconds 

0.80 

0.60 

0.40 

0.20 

0.00 

-0.20 

-0.40 

-0.60 
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PRINTED NAME DATE 

__c___1 
INVENTOR SIGNATURE 
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DATE 
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DISCLOSED TO AND UNDERSTOOD BY 
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POTENTIAL SCAN AND HOLD 

Objective: Same as page 1 

Alloy I Heat No. : C-22 Heat# 2277-3-3266 IO/ 105 + 20.~002.01.32~. 002----- - - 

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 3 
Specimen surfaces polished to 600 Grit finish using Sic paper Specimen cleaned in acetone and 
rinsed in DI water PTFE crevice forming washers attached to specimen using insulated C-276 
hardware Hardware Torgue to 50 in-oz 

Torque Screwdriver: Proto 6104 SN: 139072 
Cal: 411 1/05 Due: 10/11/05 

Initial Weight: m.236 523 Model: Sartorius Genius SN: 12809099 
Final Weight: 20. 1865 I Cal: 0511 1/05 Due: 1111 1/05 

Solution: YM NaC.1 

3M1: S03 

3 

YCb7.523 NaCl ~o+:OSl~IO 

+ 'DI +o 2L 
_ _  

Model: OHAUS SN: 2883 
Cal: 7/12/05 Due: 1/12/06 

Reagents measured with 

Initial pH: 6. Z 
Final pH: 7.5 

Model: Orion EA 940 SN: 2330 

Cal: 7/25/05 Due: 7/25/06 
pH Probe: #I 3-620-296 SN: 4079126 

'rest 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 . -1 - 

Potentiostat: Solartron 1480 

....................................... 
DATA FILE: 

Number of Crevice Corrosion Sites: 

C ZZSA 4 H F 

Model: Keithley 61 7 
Cal: 5/27/05 

- - -. 
SN: 537418 
Due: 11/25/05 

SN: 00240551 

1% 124 (24 max.) 
..... 

. .  ...................... 

*.. 

................. 

... 

...................................... i 
...................... 

............. - ........ 

................................. 

___ . ... -_ 

-t 
INVENTOR SIGNATURE PRINTED NAME 

~ -- ~ ____ 
DISCLOSED TO AND UNDERSTOOD BY PRINTED 

S / ! f i ' ; .  
DATE 

...... 
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Li 

l X l V  

1x10-4 

1x10-5 

1x10-6 

iX1o7 

1x108 

iX1o9 

lxlo-'o 

........ - 

-1 
----I -- --_ ............ 

3 - - - 
- 
- 

- - - - - - - 
- 
- 

- - - - - - - 
- 
- 

- - - - (2-22 heat 2277-3-3292 
- Roben GTAW welded 
- Filler heat WN813 

welded+1125 "C/4h 
4.0 molar NaCl 

Potentiostatic 
Reverse Sweep rate 0.0167 mV/s 

- - 

- 

- - - - 
- - 
- 
- 

- 

- - - - - - 
- 
- 

i < 
i < 2 x 
i < 

A/cm2 at -57 mV,,, 

A/cm2 at -171 mV,,, 
A/cm2 at -147 mV,,, 

- I 
PRINTED NAME DATE - 

INVENTOR SIGNATURE 
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- 0.60 

- 0.40 
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................................ ................................. - 

I 
2___ . - 

PRINTED NAME DATE / 

DISCLOSED TO AND UNDERSTOOD BY 




