C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266 y
Preparation: Specimen machined to dimensions 1.917**0.250"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 bolt pressed against specimen using torque screwdriver to 50 in-0z.
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Test ID: (12fRo42
Initial weight: /2 -€(232

Final weight: /2 «( 23 Cal: 5/11/05
Solution: 3MNaCl + 2x¢ "M CuCl, (Page 97, this notebook)
175.3 g NaCl lot # 050089 + DI water to 1000 mL

Snap-on USA
Cal: 5/4/05

SN: 1001200319
Due: 11/4/05

Model: Sartorius Genius SN: 12809099

Due: 11/11/05

Reagents measured with Model: OHAUS SN: 2883
Cal: 1/14/05 Due: 7/14/05

Initial pH: 7.12 Model: Orion EA 940 SN:2330

Final pH: 4.7 Py, Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4065196P

Test Temperature: 95°C Thermocouple SN: 33}

Measured with

thermocouple/thermocouple meter Cal: 2/7/>¥ Due: A‘/ r/° -
Thermocouple meter SN: %742 34 &~
Cal &/7/s ¢ Due: &%/ ¢

Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) With@ake area of 60 cm?
Reference Electrode: Fisher 13-6820-52

Potentiostat: Muiti-channel SI1480

SN: 00186634 Cal: 6/1/05 Due: 12/01/05
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

Data Files: ¢33 fRo7( T4 ;e DRI €4, CIVPROT(I2D, c22iRe7!I G b, 2R
PRAYT , corr 07T L, EPPRONTE, c3XPRPw 1, I Pre?20E

SN: 2252/04"

Test dates: 7//[/;0}”'" 7/9'/"”}

Test time: gJ(-vKl"ksemJA = 7'71”“85

Creviced area: §.3% Y mun?

Estimated crevice corroded area: @)

Maximum penetration depth: (O Measured with Olympus metallurgical microscope PME3

Cal: 6/25/03’ Due: [//7';/,)’

Specimen examination:
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3 M NaCl with 2X10-4 M CuClp, 95°C, Coupled to Alloy 22 Plate
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Creviced |Test |before during Total
_ area length |initiation propagation |Potential charge [Penetration P
Test ID NB# |Page# [Solution (mm® _ |(days) |(mV)  |(mV) drop (mV) |(C) depth (um) |Did LC stifled?
5M NaCl+1.37*10-
C22PR0O30 670 80[{4M CuCI2 109 18.98) 452 -192 644| 8.576 104/ Stifled at 3.75 days
5M NaCl+2*10-4M
C22PR031 670 82/CuCl2 11.3]  70.94 478 -221 699 33.69 313|No J
5M NaCl+2*10-3M corrosion is
C22PR032 670 84/CuCl2 109, 12.68 414], 90| 324 147|atthe side |No
5M NaCl+2*10-4M ( .
C22PR033 670 86/CuCl2 10.9 6.92 488 -246 734 15.37 107|No
5M NaCl+2*10-3M Yes, stifled at 2.44
IC22PR034 | 670 88|CuCi2 103, 3.77 520 283 237 3.34 115|days
5M NaCl+2*10-4M T
C22PR035 | 670 90/CuCl2 109 1341 487 231 718 15.93 156INO )
5M NaCl+2*10-4M I Yes, stifled at 9.11
C22PR036 670, 92|CuCi2 11.4 13.8| 429 =201 630, 17.8 200/days
k 5M NaCl+2*10-4M .
C22PR037 670 94/CuCi2 |Data is invalid
5M NaCl+2*10-4M r [ Yes, stifled at 3.00 |
C22PR038 | 670 96/CuCi2 109, 11.89 509 100 409 23.66) 220|days
SM NaCl+2*10-4M | T .
C22PR039 670 98/CuCi2 . 20.4 8.85 490 _ -223 713 328 125/,No
5M NaCl+2*10-4M il I
" |C22PR040 670 100{CuCl2 11.8 1.67 475 -172, 647 16.7, 105/No
5M NaCl+2*10-4M ‘ ]
C22PR041 670 102|CuCl2 11.8 3.66| 480 -206 686 15.15 137,No N
5M NaCl+2*10-4M
C22PR042 670 104/CuCl2 11.8 0.5 489 -128, 617  6.52 90|No
S5MNaCl+2*10-4M T T W . Yes, stifled at 3.84
C22PR043 670,  106{CuCI2 N 10.9, 4.88 488 37.5] 450.5| 26.45| 187,days
1M NaCi+2*10-4M ‘
C22PR044 670 108/CuCl2 - | 19.6| 12.65 500/LC is not initiated
5M NaCl+2°10-4M ! T 1 l Yes, Stifled at 2.52 |
‘|C22PR045 | 670 110/CuCI2 10.9 510 110] - 14.03] 143|days
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i Creviced Test  |before during Total i
i area  |length |initiation |propagation charge | Renetration l . "
‘ Test ID NB# |Page# |Solution (mm?)  |(days) |[(mV) (mV) (C) depth (ym) Did LC stifled? |
% 5M NaCl+2*10-4M | N i {
12.9 28 485 d - x-¢f
E = e gn‘f NaCHZToaH [ S Y“' Sitisdati413 [
|” |c22PR047 670 116|CuCI2 8.55| 6.79 510, 180 330, 34.38 298|days |
| 5M NaCl+2*10-4M ’
CuCl2 .
(Cathode:Anode = Yes, stifled at 3.03
C22PRO48 | 670  118[4:1) 9.34 10.74 476 -172)  648] 237§ 224|days |
5M NaCl+2*10-4M
CuCl2
| (Cathode:Anode = | | 4
% C22PR049 670 120/2:1) 123 226 516| 10.0158 515.9842| 24.2 220|No |
i : 4 M MgCi2+2*10-4M ) o
C22PROS0 | 670  122|CuCl2 | 934 1272 100, 167 267 -2.88|Corrosion is on cathode
z’:N'gg E’ (2);510“!4M ) | Yes, stifled at 21.2
C22PR051 670 124|CuCl2 12,5 21.3] 491 -175[ 666/ 38.15 214|days
3M NaCl+2*10-4M
C22PR052 670 126{CuCl2 9.34 9.72 478|Corrosion is not initiated
|
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o c-221L ized C F Rate M T
_— Alloy/Specimen: C22 with Heat # 2277-3-3266
to dimensions 1.917*0.250"specified in CNWRA Drawing I i e : 4 N I
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SIC paper. Specimen cleaned in ! 5 M NaCl with 2X10-% M CuClg, 95°C, Coupled to Alloy 22 Plate
""""" acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque i o
i to 50 in-0z. ! ST 1x10™ T T ‘ T T T T | -
i'f o Torque Screwdriver: Snap-on USA SN: 1001200319 —— 3 i
Cal: 5/4/05 Due: 11/4/05 e 2 4
i T Test ID: CZZP&O? .S = 1x1 0‘2 E Current density
Initial weight: 12.290 Model: Sartorius Genius SN: 12809098 i e
o Final weight: 12- 2."‘“1 Cal: 5/11/05 Due: 11/11/05 . 1x10°
H o Solution: 5MNaCl + 2-X(> A CuCl, (Page, this notebook) !
I %444 gNaCl lot #0&((o+ DI water to 2000 mL T 1 T J —
i Reagents measured with Model: OHAUS SN: 2883 o 1x10* =
S s Cal:4#44/05 qu{osr ” Due: #44/66— l/,‘/.‘ e 1 =
Initial pH: S~ Model: royes ;;7 o —_ § :
— Final X Cal: 7)as]es Due: L I -
‘ - pH Probe: #13-620-206 SN: qu:ju "/’7-5' € m10° 4
o Test Temperature: 95°C Thermocouple SN: 333
| Measured with / —_— e -]
le/th, le meter *333  Cal: 7/::.[.r Due: //ul-l- 1x10™ =
| o Thermocouple meter  Fivher  SN: S 64103 I . E .
Cal: ‘1/7ll-f Due: L/v/u b 75|
T Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?® R 5 1x10 = o
| Reference Electrode: Fisher 13-620-52 SN: §131/48 ! g 3
Pr = Potentiostat: Multi-channel S11480 [ o 8
SN: 002319365 cal: ¢fi /,, Due: n,), ).,,— —_— 1x10 E
— Eem(C22plate)= =27 § wl,z  Econ(C22cylinden)= =20 U R 3
| Measured with Keithley Electrometer (i SN: S ¥ s 30¢ 1x10° = Potential
o Cal: ﬂl"flor Due: 1/"[/04. e E
Cell set up: Two channels for curent and p , one ch i to I B 0 -
,,,,, mnome(b the g p R 1x10° -10 -
2R fog1a . u.rdn, QPRI EA - Un(ChS, COPRASTH. Un(lhT, ! = 3 —
S CXRPI8SE i 1Ohg, C2¥fRi0201 . UnICT, {(2PRP20F _ (Ynl chd D —— 1x10™" il l = l - T - [« ———
o Testtime: ¥ . ehs/oy 259X 5910"\“(6 = 3.0d r'cfbwd'-’l a2 3"‘? D R 0 1 2 3
o Creviced area: q 1,,,,,1 Estimated crevice co area: ¢ / mun Time (days)
Maximum penetration depth: /£, {1,y M with Olymp g pe PME3 - 1 o
e " ‘ Cat: 5/ 0y Due: (( /2 yot S
Specimen examination: i ) 3 =
e Qeeviee Canteron o~ Eae .“' *u"‘f TFE S — 'Ja’ m) (0/ 7{/JI
R Q.a\-c_\' Mea heo SMQAN. S*A'-AZ} o~ ?u_,‘-um S \
. B . S
— S \/&%
B - N(& C/s,
7096
L . o




C-22 Localized C Propagation Rate M

AllayISp.clm.n Cc22 wﬂh Hett #2277-3-3266

to dimensions 1.917"*0.250"specified in CNWRA Drawing

20.01402. 571 019 Speelmon surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

to 50 in-0z.
Torque Screwdriver: Snap-on USA
Cal: 5/4/05
TestID: C22PRo%Y
Initial weight: | 2.4 0400, Model: Sartorius Genius
Final weight: [2- 402 ¢4(, Cal: 5/11/05

Solution: S5MNaCl + ) o S CuCl, (Pagen!, this notebook)
534-4& g NaCl lot #0575(s Dl water to 2000 mL

Reagents measured with Model: OHAUS
Cal:4+3705" Y H r0/17/o§”
Initial pH: S5 -%7 Model: Orion EA 940 -
Final pH: 4. 70 cat: 7/ Z ¥ 713§
pH Probe: #13-620-296
Test Temperature: 95°C Thermocouple
M-uuml with .
ple/th ple meter 33> cal: 1/15[0)
Thermocouple meter Fstg«
Cal: (.i'l by~

Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52
Potentiostat: Multi-channel S11480

SN: 00239205 cal: 6fifes

SN: 1001200319
Due: 11/4/05

SN: 12809099
Due: 11/11/05

SN: 2883
Due: #4465~

SN:23 Ynsl
Due: 3’?‘-’/ 0/.[/"
SN: 40 65/906

SN: 333

Due: //1(,/0‘
SN: s /04¢Ib3
Due: (./7/01.

SN: 81311877

Due: n-,lrlu‘

Econ (C22 plate) = -t 5”‘\}5(.e Ecorr (C22 cylinder) = — )-97 "Usce
Measured with Keithley Electrometer (/4 SN: 655 S 36Y
cal: 9)mjos Due: 3/14foc

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling

current, the other to measure the coupling potential

DataFles: 20R73510 _Ua(Ch5 | C22R 018 A Wuvt‘
QUROBEL _ Ja(ch b

Testtime: /.73Xs0% seconds
Creviced area: 20.%

Ilnlmum penetration depth: M with Olymp

CRPREIST ) dn(a\f

X-H
I/u/\&/

Estimated crevice corroded area: 4

ekt Ao deRermine Cat §/23/0k

Spnclmon examination:

i PME3

Due: [{/11(‘,5,
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver
to 50 in-oz.

Torque Screwdriver: Snap-on USA SN: 1001200319
Cal: 5/4/05 Due: 11/4/05

Test ID:

Initial weight: +2-41236 Model: Sartorius Genius SN: 12809099

Final weight:  Ao*alu-~ Cal: 5/11/05 Due: 11/11/05

Solution: 5 M NaCl + CuCl, (Page:w, this notebook)
534.44 g NaCl lot # #5(5(+ DI water to 2000 mL

Reagents measured with Model: OHAUS SN: 2883

Cal: 412705 *H (Yae/ig: Due: 7486~ \"H
Initial pH: §-%7 Model: Orion EA 940 /.3/,§ SN:2330/b Yoy
Final pH: .51, Cal: "IM’T-)' Due: /206

pH Probe: #13-620-296 SN: 46657 %%
Test Temperature: 95°C Thermocouple SN; 573
Measured with
thermocouple/thermocouple meter *333 Cal: 7/ iﬁlﬂ‘ Due: !/ “/"

. Thermocouple meter  FA'shea SN: s/6Ycio3

Cal: "/" s Due: 6/7/9&
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52 SN: ¥ (31157
Potentiostat: Multi-channel S11480
SN: 00338265 Cal: !oMot‘ Due: n/:/u-
Econ (C22 plate) = 4. 5[/, . Ecor (C22 cylinder) = —9&.( ~ e
Measured with Keithley Electrometer 6’4 SN: osss 3ty

Cal: ) i4fos Due: 3/ufst
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

-
XM ooy
stimated crevice corrodedatea: Y .o-( % iy
1 pe PME3

6_&/, lo/,/o;
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C-22 Localized Corrosion Propagation Rate Measurement
Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in

acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver !
to 50Q in-0z.

Torque Screwdriver: Snap-on USA SN: 1001200319 ElC B
Cal: 5/4/05 Due: 11/4/05 j e s .
TestID: C22Ro55 | 1XT0% 35— ‘ ' " ‘ ’ T e —
Initial weight: 12,5779/ 4 Model: Sartorius Genius SN: 12809099 3 |
Final weight: 1. 37303y, Cal: 5/11/05 Due: 11/11/05 | —_— Ll % M | §
Solution: 5MNaCl +2xi0"7m  CuCl, (Pagel3| this notebook) E 3 % \__Current density } ) —— —
$84.46 g NaCl lot #08/S8+ Dl water to 2000 mL ! — e 3
Reagents measured with Model: OHAUS > SN: 2883 | 2 3 ' J S—
Cal: #aioe— 7/0fof Due: F1405- //;3/0( ; - I ] { i
Initial pH: §7,87 Model: Orion EA 940 *( cqigez ¢ SN:2330 Y'# o5, ») S i ’ danly —
Final pH: &2\ Cal: R/ 257/ 05" K 3o Due: 7/25/04 &S e §
pH Probe: #13-620-296 SN: o4 5194 3 ‘ _—
Test Temperature: 95°C Thermocouple SN: 333 ! T 8 1x10° ry
Measured with 1 E {0.4 § S
ther plelth ouple meter #333 cCal: 2/ s Due: /2 ¢/06 | . { 3
’ Thermocouple meter F;64¢ SN: 570¢¢é/03 : - 1x10 .
Cal:é/2/05 Due: &/ 7/0¢ : 0
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? ] — & P Potential
Reference Electrode: Fisher 13-620-52 SN: 3131148 ]
Potentiostat: Multi-channel SI11480 — .1 B .
SN:0o%38 265 Cal: 6/)/o5 Due: 12/} fos i 1x10° —— 1 ; ; L
E.o (C22 plate) = -23Y~W Ecor (C22 cylinder)= = 150~ | —— 0 Tore. Days
Measured with Keithley Electrometer SN: 05765 368 f -
Cak: Y1y /fos Due: 3//9/06
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling e — e ==
current, the other to measure the coupling potential )
Data Files: (23 pR2XTa_Unilhs , CLURLIS Ta- Unl b, e
o . - ch6 -
CRRWKTh - ANORS ) VR LIEC . UniCh S
— = /5o 1/ e
Testtime:)'“57’)(‘/';r""""‘J"’‘l'7l“‘d$ &"6 7 CM (W H(
Creviced area: Hﬁ"""\z Estimated crevice corroded area: A 2 e & ‘ - 5/
% (l()/.‘é' | /764
Maximum penetration depth: é ; Ak Measured with Olympus metallurgical microscope PME3
Cal: Due: -
2 (tfr
Specimen examination: 5 l’/ a5 / ;/ of

Deﬂf“f LeUice (v o cmmuf'/au -u(g'p ,_\fi ;H,q Creqt area

§“¢f~' oL (o/rf/eS
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= C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
_ 20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

to 50 in-oz.
Torque Screwdriver:

TestID: (2270056
Initial weight: (2, 34 4975

- Final weight: 12-35¢3%
Solution: 5M NaCi +2X(p~ 1™

Snap-on USA
Cal: 5/4/05

Model: Sartorius Genius
Cal: 5/11/05

CuCl, (Pagel3] this notebook)

§84.96 gNaCl lot #a61574 DI water to 2000 mL

Reagents measured with

Initial pH: 5. 87
Final pH: §-¢7

Test Temperature: 95°C
Measured with
th ple/th ple meter 3333

_ Counter Electrode: Alioy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?

Reference Electrode: Fisher 13-620-52
- Potentiostat: Multi-channel SI1480
SN: 0o 238268

=~ Econ(C22plate)= - 13%—~
Measured with Keithley Electrometer

Ecorr (C22 cylinder) =
SN: 6555368
Cal: I9/o5

Model: OHAUS
Cal: 1114106 7/ 0foy
Model: Orion EA 940%™ rofsg fre

Cal: 7/a5/05
pH Probe: #13-620-296
Thermocouple

Cal: 7/1‘/,;
Thermocouple meter F, Suer

Cal: é/72/05

Cal: ¢/1/o5

“ A3 v

SN: 1001200318
Due: 11/4/05

SN: 12809099
Due: 11/11/05

SN: 2883

Due: M98~ /o /04
SN:2330 b .
Due: 7/&5‘/06 7‘73’
SN: 406 5716

SN: 333

Due: //24/s 6

SN: §lo4 él03
Due: ¢/7/06

SN: 3/3/157
Due: fz///af

Due: ¥/9/s6

B Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

DataFiles: (22 PR038 7 0. UnlCh?, C2IPR 122 Eo . U«ul&k&'/
COMR Y Th - Ui Ch, CLURBK TG Unl Ok

Testtime: 2%\l 17/3(0( 2-371(10752501113 =520)

Estimated crevice corroded area: /2-)

Creviced area: 23 .3 m,*

Specimen examination:

cal: j—p;/, §

Ea?eoﬁ;uu cren's aree pnd 5d2 e Ccrrnte(f(

Precate: net

Q=265 conlombr,

:

Maximum penetration depth: ‘ ( fhaq Measured with Olympus metallurgical microscope PME3
Due: (((,,;/oj'

la/ayes
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver
to 50 in-0z.

Torque Screwdriver: Proto 6104 SN: 139072 —_—
Cal: 10/24/05 Due: 4/24/06

Test ID: C22pR05] B
Model: Sartorius Genius SN: 12809099

Initial weight: 12.23%23
; Due: 11/11/05

) 2985!

Final weight: ‘> * Cal: 5/11/05

Solution: 5MNaCl + 2X10*M CuCl, (Page (3|
5844\ gNaCl lot# o5 1510 + DI water to 2000 mL

, this notebook)

Reagents measured with Model: OHAUS SN: 2883
Cal: 7/12/05 Due: 1/12/06
Initial pH: 6 04 Model: Orion EA 940 SN:2330 T
Final pH:  3.47 Cal: 7/25/05 Due: 7/25/06
pH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN:
Measured with . ” -
h uple/ther uple meter ~ 333 Cal: 'I);u o3 Due: l}u}u
Thermocouple meter Fishea SN: S104Gio3
Cal: Gf7/os” Due: L/'1 oL I
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm”
Reference Electrode: Fisher 13-620-52 SN: 3131149 E—
Potentiostat: Multi-channel SI1480
SN: 00238265 Cal: 6/1/05 Due: 12/1/05 R —
Ecor (C22 plate) =  ~ 230 mu Econ (C22 cylinder) = = 142 4
Measured with Keithley Electrometer SN: 0555368 )
Cal: 9/14/05 Due: 3/14/06 I

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling

current, the other to measure the coupling potential

Data Files: 232 PR (082 (M (ChS, COPRIOST . UnlOl6 , cfR8 Th, OOMRioszy
GPRITT | efRU °JE, cufRui21, CWPRIIZE, c2RIIST, DRy E, o
CRPRy 81, cOPRINGE

Test time: l.ojx(o‘w =6 Ju.dfs = 3692 c.mée%

Creviced area: /5.0m M’— Estimated crevice corroded area: ,/ ., ,,, =t

Maximum penetration depth: q 5 e

Measured with metallurgical microscope PME3
Cal: 5/2 9 g ¢
Specimen examination: 52 /b = pue: H/&iﬁd T

Ne cormadm on 5to¢pso~f;fzam SR oA ato&ret%,{”“—

”f of"ZV(‘owQ oseen .
- XT(M# _{.L/L(/{/n\{)r

143
_Cref'ee ovsim MJ()M;{VQM 1 5 7%”
. C22PRO57 -
i 1x10 1 v T . . . -
e ] ,'\ 16
% 1x10° | R e
== & ( Current density -
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C-22 Localized Corrosion Propagation Rate Measurement | G o L o ] ( ‘4 2.1
(E2na2, l ASSL A i ,A‘a"»,_ ol

Alloy/Specimen: C22 with Heat # 2277-3-3266 o [
Specimen Preparation: Specimen machined to dimensions 1.917**0.250"specified in CNWRA Drawing -
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in

acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

to 50 in-0z. ' t
Torque Screwdriver: Proto 6104 SN: 139072 S | E— o O
Cal: 10/24/05 Due: 4/24/06
TestID: c22fR058 — — e
Initial weight: 12 3%4[)? Model: Sartorius Genius SN: 12809099 - 1x102 s
T = X T T T T
Final weight: '**3%°° Cal: 5/11/05 Due: 11/11/05 | ] ' ‘ ] Jis
Solution: 5MNaCl + 2X10* M CuCl, (Page }3] . this notebook) D | — ]
53441 gNaCl lot # ©S7510 + DI water to 2000 mL 073 \ |
Reagents measured with Model: OHAUS SN: 2883 e t I ! | g o -
Cal: 7112/05 Due: 1/12/06 B o Cuert Gy e
Initial pH: (. ©Y Model: Orion EA 940 SN:2330 mm— | — " —
Final pH: 4 a7 Cal: 7/25/05 Due: 7/25/06 i 1
pH Probe: #13-820-296 SN: 4065196 e ——— 1x10° e
Test Temperature: 95°C Thermocouple SN: E : .
- | ¢
thermocouple/thermocouple meter #3373 Cal: 7’;4,).r Due: l}ﬂ/u 1x10° 5 ;
Ti meter SN: Sle46io3 T o % 3 . o -
Cal: 6/7 o5 Due: l-f‘l/u- ,,,,, _— -% 1107 —
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? * 3 1
Reference Electrode: Fisher 13-620-52 SN: 81357 S _— g ‘ —_—
Potentiostat: Multi-channel SI1480 1x10° —— -9
SN: 00238265 Cal: 6/1/05 Due: 12/1/05 — ] ° R
Ecor (C22 plate)= - | 2. Ecor (C22 cylinder) =« 74y 1x10° - T T T T T 1
ST | e
Measured with Keithiey Electrometer SN: 0555368 — 0 0 8 12
Cal: 9/14/05 Due: 3/14/06 . Time, Days S

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling ¢
current, the other to measure the coupling potential ) I e o

Data Files: C>2PRIPELa _(fa(ch 7, COUPRUOBEA . Un(ChS, crapg 158 11, c23PR (8
CRR 02, CDPRUAIE, ca¥PRUAT, CRPRIIE | (DR T ’ R

cPRIIST |
CHRUET | COPRINIGE al o S R o .
Test time: (.o,)(,,‘,emj,s :(2-‘ Aﬂs &56'25 M 1
Creviced area: 4.4 6 ol Estimated crevice corroded area: 5 DS g * _ ‘ - D
Maximum penetration depth: ;41 4w Measured with Olympus metallurgical microscope PME3 . — 7“&::;1-(;{ tfz // o
Specimen examination: s “(Hl = 5/”/ 41 pue: ”/ ;7’/ of = $ o
! M Cosnosie- Gn Sises oF %..}-M, S (&% .\,,,d- Ay shay ~a o . I
Cotrnsin on Eope & PWE Taesie, Bl ? ‘ o
V- e e = crssaEre [“ (b‘ﬁ 6[?&4 o
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~ SN: 00238265 Catl:

 Test time:

C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver
to 50 in-oz.

SN: 1001200319
Due: S/oz/o4

Torque Screwdriver: Snap-on USA

_ Cal: ilfozfos
TestID: C22770of
Initial weight: 12. 4473

Model: Sartorius Genius SN: 12809099

Final weight: /.4 &SLZ Cal: tl}lq/oy Due: 57'%/%%
Solution: 5MNaCl + 2X10° M CuCl, (Page 13/ 1ws.notebook 74y )
$84.60 gNaCl lot# o521, +Diwaterto2000mlL /¢
Reagents measured with Model: QHAUS SN: 2883
Cal: 7)7 Due: 'ZIS}B;,
Initial pH: 7. 733 Model: Orign EA 940 SN:2330
Final pH: 4 .08 Cal: T/2s]er Due: /2570
pH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN: 328
Measured with >
thi uple/ther ple meter 3*311 Cal: l\u.lu. Due: 7/,‘,}“
Spedmen mmecsed va 5oLl = (.-, > Thermocouple meter Omeye SN: 313p4a0
cal: |/ '3/0(- Due: 7//1 06
Counter Electrode: Jmaﬁpé)ufé‘}adez plate (Heat # CN2775) with surface areaof 6o cm
Reference Electrode: Fisher 13—620-52 SN: 728237

Potentiostat: Multi-channel SI11480
]2/‘!)/0)-

Due: c/z/og

Ecor (TiGr.7 plate) = ~ 231 mU s Ecor (C22 cylinder) = -34S .\\.) ¢
Measured with Keithley Electrometer SN: Os55 368
Cal: 3’"{‘“’ Due: .?/N/A

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

DataFiles: £33 777012314, 22 TV20 12384, C22T70123 T cmTi)*23€h (uyp P61
aaz:- cz}u?otlﬂ, U039, DT )ORSAL, 22020/ &, 22T 7‘)2‘,@[
AR 22T Y020l @

() 0.>(6-14 crulonbs

Estimated crevice corroded area: /5.2 ,,,, *

1230eb ~2/7/0b
Crevicedarea: ;5 2 ,,,,

Maximum penetration depth: () tm M d with Oly tallurgical micr
Ca: /3/13 / S‘
Specimen examination:

The crevicesd aven i ¢oprded

>pe PME3
Due: é/(g/-kg
X € 2ufn
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C-22 Localized Corrosion Pi ti

pagation Rate M
Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing

Specimen Preparation:
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper.

acetone and rinsed in DI water. PTFE ice forming bolt pi

to 50 in-oz.

Torque Screwdriver: Snap-on USA SO Ja-oz
Cal: u}u/o)—

TestID: C227702

Specimen cleaned in

against specimen using torque screwdriver

SN: 1001200319
Due: g/“ 0

Initial weight: 12 44 685, Model: Sartorips Genius SN: 12809099

Final weight: '>- 4337, ca: M[iyfor Due: 5 /12 /o6

Solution: 5MNaCl + 2¥/0 "mmc», (Page!, this notebook) 3"‘4,‘,'./“

584.b0g NaCl lot #6537+ DI water to 2000 mL

Reagents measured with Model: OHAUS SN: 2387
Cal: I/S‘aa Due: 7 3’/‘5

Initial pH: 7. 7373 Model: Orion EA 840 SN:2330

Final pH: 5. 334 Cal: 3/25/pr Due: 7/24‘/06
pH Probe: #13-620-296 SN: Yepsiag

Test Temperature: 95°C Thermocoupie SN: 335

Measured with

thermocouple/thermocouple metef 335 Cal: tofiss Due: ‘ltr‘u.
Thermocouple meter Omeyn SN: 3i30900

N Cal: '}lj/oi- Due: 7/13/0

Counter Electrode: T7 plate W e 1y7e Gl A e

Reference Electrode: Fisher 13-620-52 e otiae SN: 34y

Potentiostat: Multi-channel S11480

SN: 0% 235207 Cal: !l[u/ur Due: a/w/ub

Ecor (Ca2plate)= - 1)) o) i Ecor (€22 cylinder) ==27 (b mV 5ci

Ti 1 Plak 640 shhy

Measured with Keithley Electrometer SN: ©55536%

Cal: *}1'1/0*‘ Due: 3//7 06

Cell set up: Two channels for curent and potential measurement, one channel to measure the ¢

current, the other to measure the coupling potential

Data Files: <2277 T020¢ _daiCh 5, 22T 75 6206 Untlhf, 0227

Testtime: <2 /((o6 ~2(20/06

pling

7 Y7, 686 °2/8

200 soimfs = (.o

Creviced area: - mMm?* Estimated crevice corroded area: Dyl
Jr -
Maximum penetration depth: 19 ;_/.,,,‘ M d with Qlymp gical mi pe PME3
' Cal: ; Due:
Specimen examination: / &/';/cf “ 6/ 1 é

ﬁflu"mn ) cmufaf n trew‘k’ﬂ( areq

€fc(uo'.

Ceval region v s(:oﬂdéf

&W g/z)()(,

ot
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> 4
Surtsce orea in soliOAN

.35, &38\*
‘i‘ . = ox3.(4xbxb ii_»-.a-z)‘mx%_;g R
= /4 Cm > S
e T A ¥ =
1 ' o
- E 1x10* | 7’, §
e 3 i; Current density ~Io_1 >
- e — | s
— § 1x10° — ! %
§ 3; | g
7777777777777 ® _i —3 0 2
@ | = S
5wt %( | c§t
e - g -1 J g S e A el
; 0.1
— 3 1x10'7j | é —
‘*“— § % Potential I T
-0.2
-8 P P <
—_— g 1x10 "3 41
— 1x10° ——— 1- = : = T_J 03
0 4 8 12 -
= Time, Days
Xtvt\.\s He 3/,0/0 é
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c221

F tion Rate M

Pag

—  Alloy/Specimen: C22 with Heat # 2277-3-3266
Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing

—  20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

— to50in-o0z.
Torque Screwdriver:

Test ID: (227()23
Initial weight:
— Final weight:

12 38‘)53r
12- 363498

Snap-on U 3o Ta- Oz

Cal: n)o» o5

Model: Sartorius Genius
ca:  "lmlor

Solution: 5MNaCl + 2¥/0 M CuCl, (Pag&!,thisnotebook)-"ﬁ-{é

= S¥.LOgNaCl lot #0506+ DI water to 2000 mL

Reagents measured with

Initial pH: 77.733
— FinalpH: 5. 39%

___ Test Temperature: 95°C
Measured with

thermocouple/thermocouple meter 329

%l 7,//;/
Model: OHAUS

cal: ‘[s/oe

Model: Oriop EA 940
Cal: 1/;: os

pH Probe: #13-620-296
Thermocouple

Cal: l)lLiDb
Thermocoyple meter
Cal: Yn/°*

Counter Electrode: 7. ] f‘d\g W a5 Soelace Aeem (0 cm’

— Reference Electrode: Fisher 13-620-52
Potentiostat: Multi-channel S11480

— SN: 00233305

Econ “281"' = - 0.4, Vsce
”’ Ilus(:;o with Keithley Electrometer

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling

SN: 1001200319
Due: 5/o1/0k

SN: 12809099
Due: $/!?/0k

SN: 288
Due: 1 f/“
SN:233

Due: 7 ;r}“
SN: 406 !9

SN:
Due: 7//%/oe
SN: 3130960

Due: 7/0/0'-

SN: 12231
Cal: '2]"}-" Due: o/u/“,
E.on (C22 cylinder) = 0. 1054 ;f Vsce
oy
SN: esss3Ly [ 4yoc
Cal: 7}1‘//0:’ Due: ]/F//ou

current, the other to measure the coupling potential
DataFiles: 22 T1'70208 T, c327172208 e, C2T 7030 1h 320208
7

027, 0320, o0 5326, 030, odof

____ Creviced area:

* Specimen examination:

Testtime: 2(3/0¢ ~ 3/7 /€

20mu
Maximum penetration depth: 3 éq 4-wa Measured with Olympus metallurgical microscope PME3

Cal: /ol/l 3/‘95

C(«A'ceﬂ' area b Onﬂc(é“{,

CQPWLUL, Q279020 , P2 TP02gT . Mellh] 22 T0702¢E - Unllh2 |

2-3% X0  spcomds = 27‘(0(“2{’>

Estimated crevice corroded area: >, ¢

i

Due: (/73/of

SR i
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266
Specimen Preparation: Specimen machined to dimensions 1.817"*0.250"specified in CNWRA Drawing
20.01402.571.019. wmmmmmmmmmm Specimen cleaned in

acetone and rinsed in DI water. PTFE crevi g bolt pi d against sp 1 using torque screwdriver

to 50 in-oz.

Torque Screwdriver: Snap-on SN: 1001 319 ,,,,,,
Cal: fefo Due: 5[z

TestID: 227704 B

Initial weight: L tadsy T us Genius SN: 12809099

Final weight: 'V 16¥e% al: M N( Due: s’lu/m. T

Solution: 5MNaCl + 2Y/© % cycy, (Pagom this notebook) o

S84.40 g NaCl lot # ©52+ DI water to ZOOOmL

Reagents measured with us SN: 288. o
Cak 1}5 Due: 1? /“

Initial pH:  (-S%3 Hodol;) nEA940 SN:2330

FinalpH: < (2, Cal: "7 Due: 1/2)’}06
pH Probe: #13-620-296 SN: 406 %1% )

Test Temperature: 95°C Thermocouple SN: 323

Measured with

th ple/th ple meter 333 Cal: iajo, Due: Ju}/” ve T
Thermocouple meter SN: €234y o
cal: bl7/ov Due: l./7/o(_

Counter Electrode: 77 .lak W w2178 SueRase  Aaen 5 (o en? R

Reference Eiectrode: Fisher 13-620-52 SN: ¥i3/14%

Potentiostat: Multi-channel Si1480 PR

SN: ©w23g265 Cal: |1[11)n; Due: [,/2,/“

Econr e )' —(73 '"USCE Ecor (C22 cylinder) = —/7$'~U5<€ I

lkuundwuhxo ley Electrometer SN: O sss 309
Cal: '7]"(10” Due: /l‘l/a(_ T

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential R

Data Files: £ 22 7171 0228 . kAl Chs , CR2 TV &9238 - UniChé, 22770 0303 harclf
LTI BoPY - WnlhG, 22T 7Lo;o€- UafOLs, c»'ﬂ']cojoé Ualthg cnTy 9103. a‘%
QU 30 -Aaldb, 03712, 23§

Testtime: Jfoc ~ 3f3efoe

Creviced area: /$.9 4,,, - Estimated crevice corroded area: (5. § an = -
Maximum penetration depth: / ;¢ ).,  Measured with Olymp Hurgical mi pe PME3 F
Cak: 12/1y/9§ Due: 4/73/o6

Specimen examination: (Qgyy5,. on Stevice Mota hns Comsin Eddum on Sia oF Spec
Foome an\s\v. '\‘M& h\\lw.a,_ ‘l\-;‘f.* T Seep Deounn Spec mem S

T%ﬂ VPaCLu( ‘»Lav( AO(\&‘#& ()qd’ Aﬁ 90(»-6-64 o-)é 7?_ oloa/}
Wb hed Sl gwn gt Tempedbee  fae Milee silhen et

h\ e Eadp
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Alloy/Specimen: C22 with Heat # 2277-3-3266
Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

to 50 in-0z.

Torque Screwdriver:

Snap-on USA
Cal: uforfos

C-22 Localized Corrosion Propagation Rate Measurement

SN: 1001200319
Due: 5/ox/o(

TestID: c22 770
Initial weight: 2. 449441 Model: Sartorius Genius SN: 12809099
Final weight: '% “lss Cal: u}.q ox o ,»/oa
Solution: 5MNaCl + 2 ¥ 0" CuCl, (Page 3, this notebook)

S840 g NaCl lot #8523 + DI water to 2000 mL

Reagents measured with Model: OHAUS SN: 2883
Cak 1 [sfoc Due: 7/sfb¢
initlal pH: (.Y3> Model: Orion EA 940 SN:2330
Final pH: 4.3 Cal: 7/15/og Due: 7/2:/“
pH Probe: #13-620-296 SN: 4b45196
Test Temperature: 95°C Thermocouple SN:
Measured with
thermocouple/thermocouple meter *324  Cal: l/l%g Due: /"1 ok
Thermocouple meter SN: 3130f%00
cal: I/lz/o ¢ Due: 7//1/04
+
Counter Electrode: 7, 7 p}i’ ¢ H™onarip svefare Aeea "
Reference Electrode: Fisher 13-620-52 SN: 72¥2317
Potentiostat: Multi-channel SI1480
SN o 02T cal: | 2/"/er Due: b/z'/ab
o (GRERltO) = — (72 4 Vsce Ecor (C22 cylinder) = — 206 MUz
Measured with \ey Electrometer SN: 467374

'/ﬂ/u Due: ')"/‘7
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

Data Files: ¢ 32 71703(oLa — a0 [, 22 T70 31260 - Ml Cl 2, C22Ti D030 Lh. Unill),
o332, opiéz, 03165)45[?1 9;’1’(7 032)c

O qonoch, c2270103(5L
03201, 03367, ©3W¢C, 031—35;03”7 033)%,0323]]

Testtime: 3 /,o/e( 43[et , 307 %0 secomds =2 ¢.0
Creviced area: 1Y B2 il eryed Estimated crevice corroded area: /5-& 27a,
2 Cd

) X+ ?‘/ 5/0(
Maximum penetration depth: A/, Measured with Olympus metallurgical PM
Covryin el oMot /150 77
Specimen examination: SueNaee S\minl oo~ 'P Usden PTFE Cac,uiz( bt
Me Comosie- ~ Conntto~ o~ Slee of Sfﬂ-‘"‘" sol i j“l’“ =

N‘“W\n O'R.'r\a. on  Siae gx Seeg]no.

e
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C-22 Localized Corrosion Propagation Rate Measurement =

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver
to 50 in-oz.

Torque Screwdriver:

Snap-on USA SN: 1001200319

Cal: l‘)t/sr Due: S/a3jo. -
TestID: (227706
Initial weight: .4337% Model: Sartorius Genius SN: 12809099 ———
Final weight: l;-ﬂﬂf‘\} Cal: "M-f Due: s7itfo, -
Solution: 5MNaCl + &y 1074 CuCl, (Page 2! this notebook)
S¥4AZ g NaCl lot # esawi+ DI water to 2000 mL ———
Reagents measured with Model: OHAUS SN: 2883
Cal: +/sfor Due: 7/5hoe
Initial pH:  8.2/( Model: Orion EA 940 SN:2330
Final pH: <. 22 Cal: 7/7:/.; Duo:-ll‘lf/“
pH Probe: #13-620-296 SN: 4005764 o
Test Temperature: 95°C Thermocouple SN: 333
Measured with 3 T
ther uple/th ple meter 333 Cal: l) D}u Due: 7/ n/»;
Thermocouple meter SN: 4/5236¥s T
cal: /for Due: 6/7/05 o
Counter Electrode: '
Reference Electrode: Fisher 13-620-52 SN: &13//4 -
Potentiostat: Multi-channel S1480
SN: co333es Cal: n/://:r Due: 6/>:/os o
Ecr (S22pipte) = 110 mUyz Econ (C22 cylinder) = ~/45 m sz
S 3y
Measured with Keithley Electrometer SN: 4«6 157¢ -
Cal: ¢/13/s6 Due: I/r2/e7

Cell set up; Two channels for curent and potential measurement, one channe! to measure the coupling
current, the other to measure the coupling potential

DataFiles: ( 327,770322- UnlChS, CRTiVE 0322 UnlCh(, 227710324 e
ENTIEOIN, 22 T30, (2 TIE O, 0331, 6423 0€96, oy op,
0412, op(S, 0418, 0¥, 082€, 0421, 052, Of X

Test time: /“'—)/4/64 ng }ﬁﬂﬂz; 3-37)((D[yamﬁ/5: }9,0994?&, e

Creviced area: g SV Estimated crevice corroded area: g >, 2=

Maximum penetration depth: 3,7 ur M d with Olymp i .

I r pe PME3
Cal: [2/13(-( Due: é/!’&,{:é
vnoen  FE  Caevie bplf- Ak Cocnsrion o R
Sises & Specime— - Mo Gilo Viat s:..:,.,-} .

Specimen examination: Coengyon

a4
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Galvanic coupling current density, A/lcm?

Potential

— 0.4

1x107 - T T T & = T T T

.0 10 20 30
Time, Days

40

Galvanic coupling potential, V.
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C-22 Localized Corrosion Propagation Rate M

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver o
to 50 in-0z.

Torque Screwdriver: Snap-on US, SN: 1001200319
Cal: Wfev/or Due: ¥/esjos

TestID: (2277707
Initial weight: 1343533 Model: Sartorius Genius SN: 12809099

! . 1 e
Final weight: ' “3%'% Cal: 1 [mpos Due: s'//&/u
Solution: 5MNaCl + a¢tw™  CuCl, (Pages!, this notebook)

S$4.4C g NaCl lot #¢52% + DI water to 2000 mL

Reagents measured with Model: OHAUS SN: 2883 SR
Cal: /+foe Due: v/dbc
Initial pH: 8.8 Model: Orion EA 940 SN:2330 I
FinalpH: 4. q2 Cal: 7)asfoxr Due: 7 /350
pH Probe: #13-620-296 SN: 4ves77e
Test Temperature: 95°C Thermocouple SN: o
Measured with
th ple/ther ple meter ##3¢ Cal: l[ul.,:. Due: '1[#1/95 T
: Thermocouple meter SN: /30900
Cal: ‘/‘1/06 Due: 7//)/55

Counter Electrode:  T: ¥ flAe HT*ewaaty  suedace Auea (o on?
Reference Electrode: Fisher 13-620-52

. SN: Tanazy
Potentiostat: Multi-channel $1480 SRR
SN: bealfacy cal: nju/“ Due: ‘/H)“
Ecor (Ti7 plate) = -33 wmy Ecor (C22 cylinder) = ~1j| m\J o
Measured with Keithley Electrometer SN: 44737%
cal: //1ou Due: ‘/,. 0y S

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential e

DataFiles: CRT0¢( JarUnlCh(, CRRTIOEIEG ~UntCha, 22T PHUTS,

R TIoHI TS CRTioetyy, 2 Ti2061ET. o, 0¥2,0%U, €23, o¢26,04%

0§02, ofort, oo, 051, 05I¥ —

Testtime: 33.77 oQ'-d'S = 2218 4° seemds

Creviced area: 5 %( Estimated crevi ded area: 3 T
W X !(’/( stimated crevice corroded area Ml——: A& St

(%60, (7.6 M ¢
Maximum penetration depth: 2.3 ¢ Jrim Maf red with Olympus metallurgical microscope PME3 T
cal:3(or Due: € (13/o6
Specimen examination: Co ice oo Sualaer  Coeasyion Uneer,  PTFE Ceéviee Sc k/f

Seme Sucx\ﬁ( Coansston ©~ one Sise g&- Sf.u("“" " Go\o 4-:.:‘ S\:AMV I
sHA}aé
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Galvanic coupling current density, A/lcm?

Galvanic coupling potential, V.
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C-22 Localized Corrosion Propagation Rate Measurement _

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver
to 50 in-oz.

Torque Screwdriver: SN: 1001200319
Due: #fifot

Snap-on USA
cal: sjijoe

TestID: 2270708

Initial weight: 1236643 Model: S7:orius Genius

SN: 12809799

Sokin, g ome f Ale solo A 'éVb«rv‘mM salt ohrmtw ot

Final weight: '2+3 1o, cai: $/4/oe Due: 1]4/0e S
Solution: 5MNaCl + 2X10* M CuCl, (Page /0 notebook 6 ) \
3231 gNaCl lot# OF476  +Diwater to 2000ML o 008
Reagents measured with Model: OHAUS SN: 2883
Cal: /sos Due: 1/sfo? —
Initial pH:  (.b% Model: Orion EA 940 SN:2330
Final pH: 4.50 cal: ufor Due: 7 5/07 —
pH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN: 0003 —_—
Measured with
thermocouple/thermocouple meter Cal: il?/u Due: “/’/u —_—
Thermocouple meter Omeyam SN: 3130900
Cal: 7/5}05 Due: 1/4/s?

Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of £ 7/ cm?
Reference Electrode: Fisher 13-620-52 Xt {fff>) SN: G asoory
Potentiostat: Multi-channel SI11480

Due: 3 /u/o-,

SN: 00236265 Cal: 4 Jul

Ecorr (Ti Gr.7 plate) = -¢1aU W scc Econr (C22 cylinder) = ~jis =V U £ o
Measured with Keithley Electrometer SN: ©Te4alY
Cal: 7/405 Due: 7/«/7 o

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential
DataFiles: c22 77240 La, 2270707260 —Un(Ch2 (20T909,27h, &4
- 21T s9q¢c ’ C
09261, o134E, yon)p, (503, (21, (216, (2(7], (2I7E .

(0241, (>HE, (31T, $YE, DT,
Test time: eakea q}n].., eMUL (‘/I}{WVZ 505508 54 { Py 1
Creviced area: ot smcdable. "a‘a S

Estimated crevicwrroded area:
TS )2 an® = 2.7 mm™
Maximum penetration depth: { ({ pom  Measured with Olympus
Cal: é//S/’é

llurgical microscope PME3
CM. Neo  coyrssdn Wé;éﬁx,j‘(%@M

oo 12418776

Specimen examination:

The cne aron o

= lt‘Q/L '»/u/aa

= 1x10° —
) 'g ot o -
S | N T -
— % 1x10° — e
[ -4
[
e v B
- E 1x10® o
- ]
Q
— 2 1107
Qo
JE— § o e
o 1x10°
£ o
o
2 .
@
O 1x10° -
Potential
. 1x10™° I
0 20 40 60
——— Time, Days e
A 11 Ll V4 ya
/‘”vw LB {7 //6/ 66
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c-221 d C: ion P Rate M

NloylSpoclmm czzmmuzzn 3-3266
ined to dii i 1.917™0.250"specified in CNWRA Drawing
20.01402. 571 019 Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in

acetone and rinsed in DI water. PTFE crevice forming bolt p! against sp using torque i

to 50 in-0z.

T Screwdriver: Si SN: 1001, 19
orave . cmﬁos: Due: ulazﬁf

TestiD: C2277%]

Initial weight: |1 76 3% Model: Sartorius Genius SN: 12809099

Final weight: "' 75 5% i Sjafe Due: 11)sJoe

Solution: 5MNaCl + 2X10* M cuu,(Page 180 notebook 610
292.37 gNaCl lot# ©¥27% +Diwaterto 2660 mL /00ml, '\H-

Reagents measured with us SN: 2
Cal: 7/17: . Due: “if/”

Initial pH:  &-63 Model: Ori 940 SN:2330
Finslph: SIS Cal: 7efos Due: 7/s/07

pH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN: oeed
Measured with ¢

ple/th ple meter Cal: [/.‘L{." Due: [J./ll/"

Thermocouple meter © ™y sn: 3130707

Cal: 'llb,u ;oo
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of cm?
Reference Electrode: Fisher 13-620-52 ) 20039
Potentiostat: Multi-channel S11480
SN: 00238265 Cal: G/ufoe Due: 7/‘/07
Econ (TIGr7 plate) = ~ 6oV o Econ (C22cylinder) = =3 aVsz
Measured with Keithley Electrometer SN: ©7o4e3¥

cai: feloe Due: 7/ufo>
Cell set up: Two channels for curent and i ent, one to measure the coupling

current, the other to measure the coupling potential

DetaFles: (0712 Te ,c32T?] 228, ¢ 7y209321h, CI2T 203225)

cu 7 7b1l‘I ‘= 57_'), (‘ 72 D;I, 2 C;} [l 7(4’/01 e

Testtime: Shaakee %/nfos Al flost 6“- (-2 xe® secouds

S — Y q ///n,é;
Maximum penetration depth: | 32
Specimen examination: (fimH._ ﬂ"‘,' b /(S.[ G &//(/4

The cremer are< s fle sole wene mﬂv&-’(
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Current density

{1.2

10.8

04

Potential

Galvanic coupling potential, V..

] . I
10 15
Time, Days
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c221 S jon P ation Rate M

Alloy/Specimen: C22 with Heat # 2277-3-3266

Speci Preparati S machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

——  to50in-0z.
Torque Screwdriver: Snap-on USA SN: 1001200319
R e cal: :{],l.,. Due: I l/.‘
TestiD: (22T:7(¢
T Initial weight: 12.14511 Model: Sartorius Genius SN: 12809099
__ Final weight: 13 “\"’5} Cal: 5/9 (1A Due: :l]1 o
Solution: 5MNaCi + 2X109M CuCl, (Page Ipo ,notebookw ‘-l’f )
232.25g NaCl Iot# os276 *Dlwaterlo!ﬁoﬂml."l(lloo—la
T Reagents measured with Model: OHAUS SN: 2883
Cal: 7[;’7:1. Due: ’/f 7
—— Initialph: 394 Model: Orion EA 940 SN:2330
FinalpH: ¢ v4 Cal: /s fot Due: 7/./07
o PpH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN: 333
Measured with
" thermocouple/thermocouple meter Cal: 7/” lo‘. Due: 1/17/01
Thermocouple meter On\ak SN: 3130900
- B Cal: 7)‘,!05 Due: 'f 7
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of io cm?
~—  Reference Electrode: Fisher 13-620.52 OB g 25039

Potentiostat: Multi-channel SI1480
——  SN: 00238265 Cal: ﬁ/tl)ob Due; 3 u/n

Eon (TiGr7plate) = =[87aVyy (  Eor(C22cylinder)=  ~)2¢aVsz
~——  Measured with Keithiey Electrometer. (,{,,(a/]SN: oGy < (]

Cal: 7/6 [o;, Due: ‘l/g/n
~——  Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to the coupling p: i
Data Files:

CLTT0 17T dad b
RGN 177 |~ Ul CAD

_ Testtime: 22 ‘”S—QW'A I
Creviced an?: Noy- m..,aé Estimated crevice corraded area: - Mkaw’{’l see Lol
e Voo il
T Maximum penetration depth: Mo\ Meassa,, M with Olymp gical mi pe PME3 ¢ / o)
Cai: Due: §72//0 D
——  Specimen examination: 2 / 06 / 74

o Coanrosio~ “M\Afbo o~ ‘p\t Sime ot Sru..m‘..
. Mo Cennosipn Unoer PTFE Cerviee Bo\‘\"

e Q\%

1x10°
1x10*
1x10°
1x10°

1x10°
1x10™"
1x10™"
1x10™
1108
IO
1x107°
1x10™®

1x107.
1x10°®

1
Current density e
N 1.2 >8 -
i € .
w 2
08 @& o
2
J s
) ‘ 5
| K
10.4 §
'a S
= (V]
1 e
L 7
L‘———\, Potential L -
‘ B |
0 0.4 0.8 1.2 R—
Time, Days
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c-221 C Propag Rate M; S —_— , C22TiT141 e
AlloySpecimen: C22 with Heat # zzmnzss 1x10° T T T T - _
im ions 1.9170.250"specified in CNWRA Drawing = ————— 1x10° J
muum.on mmmuwmmmmm Specimen cleaned in X Current density -
acetone and rinsed in Di water. PTFE crevice forming bolt pressed against specimen using torque screwdriver 1x10° e A
1050 in-oz. = 'g x " 12 §
Torque Screwdriver: Snap-on USA SN: 1001200319 - P . 1x10° A
. Cal: 5/ifsy. Due: uf[ra 2
TestiD: C22T7(/ o ~ & 10’ e
Initial weight: 175145 Model: Sartorius Genius SN: 12 3 1x10° iiss
Final weight: 1333 Cal: f/q/og Due: W I1 J“ . — ¥ . i A
Solution: SMNACl + 2X10* M CuCy(Page 140 notebook 670 ) ol % 1x10 : - i
242.25  gNaCl lot# 05374 +Diwater to2660mL 1000 ~b = 1x10°™
Reagents measured with Model: OHAUS SN: zsaa ) -
Cal: 7}5'[-; Due: //5/o7 - —— F a0 Joa 8 R
Initial pH: 5+ 44 Model: Orion EA 940 SN:2330 § X N ;
Final pH: Y Cal: Due: 7 7 » R
- pﬂmol. 15 620296 smm!“{% S =2 1x10™ | s
Test Temperature: 95°C Thermocouple SN: 333 & 1x10® ——————
- meter cal: 1/ 7/ Due: / n}. T 2 Potential
P P g 170, 3 7 0 1x1o-1‘ —4 o R
Thermocouple meter O-arv SN: 31309, R SO— g e
Cat: 7./ b e '/s% 1x10™ |
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of 40 om? I . —
Reference Electrode: Fisher 13-620-52 yMé(b SN: Yeagore 1x10 _‘Jr_,[ T T T &
Potentiostat: Multi-channel SI1480 b( ) — 0 20 40 80 B
SN: 00238265 cat: ofufes Due: 3fufr _— S
B (T1Ge7 plate) = — 4 53 (/17 E“,,(cncyﬂud'r)- ~043) U - ime, Days -
Measured with Keithley Electrometer : 010463 B

Xidin Ho Y74 o)
. h !h o
Cell set up: Two channels for curent and pmam:al n\uuLmem one channel to measure tha
current, the other to the

Data Files: Cz}//7/p}<;:[o u”‘d\g (27’/'}")1%@ Ua b =

WAl ol AYE
/931, A675, 1197, g T LG E, NRATIRIE, /K], I8E, 12057 /}D&E—,p/)’, .

18,1226 p ! -
ejm‘ Staskeo esh: nhl}u ek Fuo [ [ [2707) 75‘{‘3/5 N -
Creviced area: 2(‘7,,” Estimated crevice corroded area: /,“7’ [,.r,,(l,,/
Maximum penetration depth: 279 ;. M with O lurgi pe PME3 T
TA™ ca: vaay /o8 b 421107 -
Specimen examination:

o B\ O PTFE  Crevine oMt Ane o~ Sies —
o-Lu-:::“ S'cu-.:“g\;. A.S::um Has ﬂ&..'a on Al Sueface quu }
M weae Exposeo Yo Sodie~: KN CE Ase Ok M Conagsio S

Bas wll 8. hfﬂ\“k’” Lon ."td’ Tﬂlé‘

acpH
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver

to 50 in-oz.

Torque Screwdriver: Snap-on f.l74 SN: 109) 310 SRS .
g Cal: w/[2/0¢ Due: s/7/07

TestID: C22T7(7r2 —

Initial weight: 123! 3‘73} Model: Sartorius Genius SN: 12

Final weight: !2- 243 Cal: 1!71):? o Dus: fufen

Solution: §MNaCl + 2X10* M CuCl,(Page /60 ,notebook 70 ¢% )

S¥4-40  gNaCl lot# o> 47 + D water to 2000 mL

Reagents measured with Model: OHAUS SN: 2883

Cal: 5 {%ﬁ Due: l/"/°7
Initial pH: 7-33 Model: Orion EA 940 SN:2330 N
Final pH: 5 2 - Cal: 7/./0 b Due: 7/5/:7

pH Probe: #13-620-296 SN: 4065196 .
Test Temperature: 95°C Thermocouple SN: 333
Measured with o T
thermocouple/thermocouple meter Cal: 0 / i 7/0 3 Due: 1// 7/07

Thermogouple meter O~y SN: 3130900

Cal: 7/efoL Due: ![L/07 I
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of £ cm?
Reference Electrode: Fisher 13-620-52 ¥ Zf\é{ JISN: G 250079

Potentiostat: Multi-channel SI1480
Due: :/u‘o"

SN: 00238265 Cal: ‘/“/“‘

Ecor (Ti Gr.7 plate) = -223.0 Vs ¢ Ecor (C22 cylinder) = - 222~V Uk SCE

Measured with Keithiey Electrometer SN: o0 49934 R
Cal: ’/t/os Due: 7/c/h o

Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential
DataFiles: C22Ti')1(7Za- (Aa(Chl, CXATi 2117 Ea- Un|ChD , Tb, &b 1024, 1200 g

7

21§, R22, 1259, Aes, 002, oy, 012 Te 50, 202, 6209, 0216 023370 &
©%%, 034, oW61a.5a, 0323, o340 ’ .

Testtime: (//(6(ob—&[2[07)

Tofal Are: 1’:_&‘335
Crevi area: 2 X (‘/2)/_,7 T

Measured with Olympus metallurgical microscope PME3
Cal: /2/2(fof Due: /4 /2/,
Specimen examination: é/ /a 7

Unsen FFEQpancsion, Nﬁw h be 0“{"‘ M‘\l' o Sruim sualdoee Edduin, foun the S
&% e Clinsen Specimen Stainize - T plakes Dull 347 Shinia, on
M Sualane s Nas,r-% Conron on 4 ¢ et ? 0\!‘

Maximum penetration depth: £660

PN
7

[
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/
Mo ader under (e G ioemizd) e
on 3(s[e)] lewst Teflm strew A redicar erewree befocen blisy 2) cptiole,
U

(file cz}%'u;czz, Q3Tc70202€  git /{“’7"&)

ol Te.{z’*\:uw_

C22Ti712

-3
1x10 ﬁﬁ— - ]

1x10™ Loose Teflon screw

to de-crevice
\

£
S 1x10° 3
= Current density . >
2 1x10° ]
S 8 —
5 . Loosen Alloy 22 cylinder S
s X107 - underneath support 08 o
= _
g 1x10° k4
- U 1x10® g
N 10 —~o4 8
S 1x1o® g
3 { s —
-1
g 10 Jo 8
§ 1x10™" Potential
1x10™"
e -14 : '04 T
0 40 ) 80 120
S Time, Days S
N v
X RFAC 57577

Leforectirs Ao en covrdeel speciven 5o o 1o @161, 2ot anfobook.




B C-22 Localized Corrosion Propagation Rate Measurement
Alloy/Specimen: C22 with Heat # 2277-3-3266
Specimen Preparation: Specimen d to dim
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in

acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdri - ———

to 50 in-oz. - : R
~ Torque Screwdriver: Snap-onU SN: 1001200319 !
cak: 1) 7A Due: s/ /07 g
TestID: C22771% :
- Initial weight: | 243394 Model: Sartorius Genius SN: 12809099 A
12443 44
~ Final weight: } Cal: "/0'/" ,w.lr]" Due: vs/ 2 . — o

Solution: 5MNaCl + 2X10* M CuCl(Page /(o ,notebook 530 670 )

. 5849  gNaCl lot# 5411 4+ D) water to 2000 mL . i
Reagents measured with Model: OHAUS SN: 2 .
Cal: 1fef0r 673/»7 ¥
Initial pH: 7./9 Model: Orjon EA 940 SN2330 :
. Final pH: 5.34 - Cal: 7/ef0t 04
pHP T #13-620-296 SN 4
_ Test Temperature: 95°C Thermocouple SN: 33/ =i e
Measured with .
+h uple/th uple meter Cal: ”}l-f/oh Due: ,-Z,_r/cw - R
Thermocouple meter SN: 3130500 )
a7l o oue: /o7
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of 47 cm?
Reference Electrode: Fisher 13-620-52 "W‘fgn Yo avols
Potentiostat: Multi-channel SI1480 —
SN: 00238265 Cal: 5fufos Due: 3 fufor
 Econ (Ti Gr.7 plate) = -311.\0 \k S¢F Ecar (C22 cylinder) = - 256 AV \s 22 S
Measured with Keithley Electrometer SN: onoMaIY
Cal: 7!&{5-‘. Due:

/e !
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupliny / ,b coupling L R
current, the other to measure the coupling potential

DataFlles: o0 7 0l@1e-ntth, C227°70/08Fn - Un (O, Cr27)01UST. ha Ok S,
CAT)o)ISE . unlChE OldLa, ou88a, of227a, O102¢a, 013114, ol.sz

0287,

Test time: S{acha ‘)“\ﬂ
s 3p6(27)

Maximum penetration depth: [/ 4 1/

endem 2/4/07

Estimated crevice corroded area: J/5/-1m

Measured with Olympus metallurgical microscope PME3
: Cat: /o2 [e( e (/3//0)
Specimen examination:

The cnviad are Go (/ﬂMui% )

1.917™0.250"specified in CNWRA Drawing - . S

0208C o

Tokel fine: 2. 599{;(th‘WﬁL—l? 473 . [

Galvanic coupling current density, A/cm?

C22Ti713 S
1x10‘ i T T T T T ]
1x10° ‘ Computer was frozen,
restart computer {12 § o
1x10* S
1x107 Turn heater sfr ® -
1x10° os 1 —
1x10° 2 S
1x10™ y %
1x10™ g
1x10™ 3 -
1x10™ -0 ]
1x10™ Potential
= -
1x10°" 0 -
10— ,
0 10 20 30 S
Time, Days
X ('AA.(,Q, 223
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C-22 Localized Corrosion Propagation Rate Measurement S S -
Alloy/Specimen: C22 with Heat # 2277-3-3266 C22Ti714
Specimen Preparation: Specimen machined to dimensions 1.917"°0.250"specified in CNWRA Drawing T e 1x10? I —— T T
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in X q
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver ——— _— 1x10* Cylinder under::supoort
to 50 in-oz. : j .E Current density was loosened accidently | 12 8
Torque Screwdriver: Snap-on /07\ sN: 1007270319 — 1 T § ot >
Cal: y/7/ve Due: 5/7/07 o o a B 4 ®
TestID: c2277/ Y g 1x10 Turn heater off | E
Initial weight: 124y 543, Model: Sartorius Genius SN: 128 e —— 8 1107 08 3
Final weight: ‘% ‘5993 Cal: 1l)gfoe Due: /i1 - : E e M i
Solution: 5MNaCl + 2X10* M CuCl (Page /66 notebook &70 ) § ‘§1
SY440 gNaCl lot#03Hn!  + D water to 2000 mL 5 —_— — & 1x10° @
Reagents measured with Model: OHAUS SN: 288/1 ! = 2
Cal: j]]o Due: 7/2/67 — | S X107 s
Initial pH:  1-2| Model: Orion EA 940 SN:23 8 -
Final pH: s-71 - Cak: 3/, Due: 7 5/37 ,,,,, . L 1x10™ o o
PH Probe: #13-620-296 SN: 4065196 ® )
Test Temperature: 95°C Thermocouple SN: 37| - 2 1x10™ Potential
Measured with i o 7
ther ple/thi ple meter Cal: “}U‘/ﬂh Due: J‘/l)‘/a-) I 1x10°"
Thermocouple meter SN: 3130500 » s
Cat: 1}*);7 Dus: 53 = — e
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area gf 4’,‘0 , 7(:rn i 0 2Q 40
Reference Electrode: Fisher 13-620-52 X R ypas0ss - e Time, Days
P iostat: Multi-ch | SI11480 DL
s - = 370
SN: 00238265 Cal: ﬁ/n be Due: 3/;//07 - Xy e Mo/
Ecorr (TI Gr.7 plate) = ~|bbV VssCE Ecor (€22 cylinder) = - 146 N s scit L
Measured with Keithley Electrometer SN: 6764434
) Cat: 1/, /b Due: 7 /,, o7 i ———— -
Cell set up: Two channels for curent and potential measurement, one channel to measure the colipling
current, the other to measure the coupling potential I — 7
DataFiles: C22770204Ta- daich3, c22Ti2020084 . Uy 04 227020 2, g 7‘9}!;)
021, 02f], 022, 2355, o32, o}, 0326 TR
A vt
Test time: 54.5\..4, )HO‘I Toove: %/3‘)/“ 7 T"M D("'?‘ s 9‘8 7 A 3 — R e
) 26 CoxH 423
Maximum penetration depth: 4o UM  Measured with Olympus metallurgical microscope PME3 ;
wr ¢/2§e) cal: 12/2i/04 Due: 4/2// 7 —_— ‘
Specimen examination:
Unoon FTFE  Spcfane Qoenosion - \’uw/ M‘ F’\‘&" o~ 0\}"“' °§ 3’4.,4'»9- R = D
Sun‘thu, _Shm.‘va.ow §’f.‘»‘- - 00 Mv\‘m—a\ Qi\ ‘r»:}“ Q*fx‘mia_ <Ay Comodom
— —_— .
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C-22 Localized Corrosion Propagation Rate Measurement
Alloy/Specimen: C22 with Heat # 2277-3-3266
Specimen Preparation: Specimen machined to dimensions 1.917""0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in

acetone and rinsed in DI water. PTFE crevice forming boit pressed against specimen using torque screwdriver
to 50 in-oz.

Torque Screwdriver: Snap-on USA SN: 1001200319
P Cal: /o, Due: s/v0
TestID: ¢227) (5
Initial weight: (.4°03, Model: Sar}orius Genius SN: 12809099
Final weight: '* “¥°°%» cai: 11]¥joe Due: S/gh
Solution: 5MNaCl + 2X10*M CuCl,(Page 177 ,notebook 10 )
S¥4.40 g NaCl Iot # 03417/  + DI water to 2000 mL
Reagents measured with Model: OHAUS SN: 2883
Cal: Isfo7 Due: /2
Initial pH: 7-19 Model: Orion EA 940 SN:2330
Final pH: ¢, 4¢ Cal: 7/ (1 Due: 7/{-/07
pH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN: 33)
Measured with
thermocouple/thermocouple meter Cal: u,w/u Due: S/tr/(ﬂ
: Thermocouple meter Omeya SN: 3130900
Cal: 07 Due: 8/’ 07

Counter Electrode: Titanium Grade-7 plate (Heat # CN2775) with surface areaof 4»  cm?

Reference Electrode: Fisher 13-620-52 SN: 125 by
Potentiostat: Multi-channel S11480

SN: 00238265 Cal: ‘/1/57 Due: 7 l%)7
Ecore (TiGr.7 plate) = ~j00 -V s &£ Econ (C22 cylinder) = =~ 34 ~V Wi &

Measured with Keithley Etectrometer SN: 010434

Cal: 7/5/'5 Due: "47‘7
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

Data Files: ., TRCR Y 2T e ¢ eadBF T =

/7 ’ 2

e o, st < e
O%(7]q, 0@(TE-Unlch2, O¥(P1- wlCk!, o¥fr _guteh2 © €261 0¢28Ea

Testtime: Tok Slaateo Yoo Tab Zacenr ’/l}n 2823, o¢0, ogr7

Crevicedareai—____~ Estimated-crovi

"m PME3
D .

X.rt bbfo) :
Specimen examination:
Mo Caanetion  an Spramam  Veay mle Sl St
A ‘-c.fl\«\l'\ Ana  fe Use ’r;s;mv\ G 'c\-«,“\a-\,%*-)_

- -

ded area:

o
o

o
D
T

E (Volts vs. SCE)
o
w

S
N
T

o
3

—— c22ti715e.cor

L L

0.1

6 2e6
Time (Sec)

7.5e-7

—— c22ti715i.cor

=

L

|

2e6
Time (Sec)

3e6

* N CJQ-\l Zﬂab S\\v\lu\ Maae
Qutl: 20,0 Sol e

4[’4“ A g;\

2006, Cotl 2000 (¥ 3ama

% ,9;&@,,4@%_&&&3._;3“' et oue s e
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.91 7"*0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bait pressed against specimen using torque screwdriver
to 50 in-0z.

Torque Screwdriver: Snap-on USA SN: 1001200319
Cal: "1100 Due: :H‘-]

Test ID: (227 )¢

Initial weight: 11-367’5?_ Model: Sartorius Genius SN: 12809099

Final weight: '*- 355 57

Cal: I‘)? be Due: s/q}n
Solution: 5MNaCl + 2X10*M CuCl, (Page 177  notebook ©7° )
S¥9-40 g NaCl lot# 05417 DI water to 2000 mL

Reagents measured with Model: OHAUS SN: 2883
Cal: /fs}sn Due: 7/2,/01

Initial pH: 7-19 Modet: Orion EA 940 SN:2330

Final pH: .77 Cal: 7/5/% Due: 7/6/67
pH Probe: #13-620-296 SN: 4065196

Test Temperature: 95°C Thermocouple SN: 334

Measured with

thermocouple/thermocouple méter Cal: Y/ Due: lo/l{ﬂ
Thermocouple meter onaa_-. SN: 31369500
Cal: 07 Due: 6'/ 07

Counter Electrode: Titanium Grade-7 plate (Heat # CN2775) with surface area of 4o cm?
Reference Electrode: Fisher 13-620-52 SN: 4028035
Potentiostat: Multi-channel S11480
SN: 00238265 cal: 4faor Due: 10/3p7
Ecor (Ti Gr.7 plate) = ~}lo Y s SCF Econ (C22 cylinder) = -231.\ s <E
Measured with Keithley Electrometer SN: 6704434

Cal: 7 blow Due: 7/‘,/07
Cell set up: Two channels for curent and potential measurement, one channei to measure the coupling
current, the other to measure the coupling potential

DataFlles: 0227704 Ta# 3 UnlCh3, GattC- Un(Che MHIT OHTE, peolas
2UdUEh, s137, OLYIT , 0% (°L, v4(sE, K172, o171 75 -t /

Testtime: Teo} stasks o1 Tab Zrseo :/p/»

J M &-with-Olymp gieat-microscope PME3
Covnarv was nof ale_ Due:-
Specimen examination: Inifiode .« Glfe)

no 0»04.4.0\'-.,., an Srguﬁ.‘ \)0.7 \M.\o Sw.&.u' S‘Lq..m‘f

wl k"\‘i\'\ $on Sw\.’\‘\\o\ -\\CA-}/
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Element Line Weight$% K-Ratio Cnts/s Atomic$
(el Ka 6.60 0.0408 92.30 51824
Cr Ka alisC Al 0.1384 169.85 23.43
Ni Ka 1.06 0.0112 783 1.48
Mo La 62.46 0,5231 466.84 53222
w Ma 14.97 0.1243 112.30 6.66

Element




182

C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266

Specimen Preparation: Specimen machined to dimensions 1.817™0.250"specified in CNWRA Drawing
20.01402.571.019. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in
acetone and rinsed in DI water. PTFE crevice forming bolt pressed against specimen using torque screwdriver
to 50 in-oz.

Torque Screwdriver: Snap-on USA SN: 1001200319
Cal: ‘//;n}.-, Due: /n/;-, (%] —
TestID: c.277(7
Initial weight: 12 .4y s49 e Model: Sartorius Genius SN: 12809099 T
Final weight: 11-44 05‘?_ Cal: SZI' 07 Due: /t/ufory _
Solution: SMNaCi + 2X10°M CuCl, (Page 11 ,notebock (20 )
5¥4.40 gNaCl lot# + DI water to 2000 mL .
Reagents measured with Model: OHAUS SN: 2883
Cal: Ié:/o" Due: 7/2 07 T
Initial pH: 72\ Model: Orion EA 940 SN:2330
Final pH: 4.4 - Cal Due: —
pH Probe: #13-620-296 SN: 4065196
Test Temperature: 95°C Thermocouple SN: 334 e
Measured with
" ple/th ple meter Cal: ¢ 2/0'] Due: Io/l/ﬂ’ —

Thermocouple meter Omesd SN: 3/30900 o
Cal: 2}7 01 Due: ¥/7(07
Counter Electrode: Titanu=ium Grade-7 plate (Heat # CN2775) with surface area of V2% cm? I
Reference Electrode: Fisher 13-620-52 . SN:332g22%
Potentiostat: Multi-channel S11480 —
SN: 00236265 Ca: 4/a/or [ Due: i il
Ecor (Ti Gr.7 plate) = 204 o ‘/s @ E.o (C22 cylinder) = ~7 3 MV ===
Measured with Keithley Electrometer SN: 6704534
Cal: 7/5/0(, Due: 7/5/01

Celi set up: Two channels for curent and potential measurement, one channel to measure the coupling
current, the other to measure the coupling potential

Data Files: 327, 7053224- ualChl, €22 705 2%a - L(VI‘OE'?—/ N
c227 705 22T _Unloht, 22T70529C Aalh2, oSPIE, faS€, 06981, “r2e,

ob1dL, DHTT | 24T, C6WE, ob%T, 57°3C . - o
Tosttime: Tob sucks sfuln  ended por Tbel feskAine 4 tmz;:d;__

24/
Croviced-area ——————————FEstimated-crevice corroded-area: —
Kd 7/}:},/07

Maximum penetration depth: 2 4o (i~ Measured with Olympus metallurgical microscope PME3
i 2/t5(e} cal: 7//7ﬁ 7 Due: 7//¥p(
TL—Q Crevice arta. o» C"fVE'?lL(/{ ne c3en c:;( ‘Vézvfﬁlu—"

Specimen examination:

T

QL
w14 (/ ]

2od y Lo
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| Initiél Scientific Notebook Entry for Alloy 22 Localized Corrosion ;.__ww_._
Propagation Rate Measurements ‘

“‘""""( Stoefs

Tltle: Alloy 22 Localized Corrosion Propagation Rate Measurement

~ Tests Performed by: Xihua He, Div. 20; Brian Derby, Div. 18 - S

—~—— Objectives: Determine the localized corrosion propagation rate of Alloy-22 as A
’ functions of time, temperature, solution composition, and cathode material

Proposed approach or procedure for achieving the objectives: Compress

Teflon to Alloy 22 specimen to form an artificial crevice, then galvanically couple

Alloy 22 specimen to Pt or a large Alloy 22 plate to initiate crevice corrosion. S

Localized corrosion propagation depths after various test durations are used to

-————  calculate propagation rate

— Equipment: Electrochemical test cell with single crevice (Pages 6&7), Solartron T

1287 and 1480 multi-channel potentiostats, thermocouple/thermocouple meter, ——

temperature controller, microscope, pH mater, balance, torque screwdriver -

— Calibrabom asddut dokes are grovided in dota ohost Aor 2ach fogk
Materials: Alloy 22. Material heats to be added prior to testing

Specimen Specifications: Cylindrical specimens 0.250”x1.915”, CNWRA
drawing number 2o.0(402.571.0(]

Measurement Parameters: Temperature and time of exposure, Potential and |
———  Current of specimen during test, pehetration depth per ASTM standard G46. I——
Standard Guide for Examination and Evaluation of Pitting Corrosion
(microscopic method - 1 division =1pum)

Required Level of Accuracy Temperature +2°C, Time of exposure +1 mmute
——  Potentials 1 mV, Current +0.01 mlcroamp : o B

—— Uncertainty and Sources of Error: Currex_lt density calculated as current divided
by creviced specimen area. Actual current density of corroding areas is not
determined. Current density measurement error can occur because the actively
cotroding area changes w1th time and is not the same as the creviced area of the
test spemmen :
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