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C-22 Localized Corrosion Propagation Rate Measurement

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

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing# 2991y 577, of§

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. (lg/aﬁ‘
Torque Screwdriver: Snap-on USA SN: 1001200319

Cal: 5/4/05 Due: 11/4/05
TestID: (220Re7) |
Initial weight: /[2>%, 74 2’ Model: Sartorius Genius SN: 12809099
Final weight: ‘7 Z/W&j’ Cal: 5/11/05 Due: 11/11/05
Solution: 5MNaCl + 2 X/o ,(f\ CuCl, (Page 97, this notebook)
584.4 g NaCl lot# 050089 + DI water to 2000 mL
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 /¢ Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4679426P 42 6574,
Test Temperature: 95°C Thermocouple SN: 23¢ X 5/7/
Measured with al: ¢/¢ /o § Due: /o /5,2 §
thermocouple/thermocouple meter Thermocouple meter SN: 2 /3< 7eo
Cal://'7/0§ Due: 7/7/2§
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52 SN: ‘72},’ 2§
Potentiostat: Multi-channel SI11480
SN: 00186634 Cal: 12/3/04 Due: 6/3/05

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

DRATIeS: (o foso3 LA (IR0 T ay ook 5230h, 22 13EL,
(220R 25261, CVHRIEIE, (,me;u,/ 2R252] E

Test dates: ¢/, ;i/ﬁy ~ b [o§
Test time: VAR 56%”‘5**%/3‘”5% Charge: %2.§ cmw§

Creviced area: 20 .4 mm N
Estimated crevice corroded area: 2¢. & mim

Maximum penetration depth: /2( um  poocired with Olympus Metallurgical Microscope PME3

Cal: 6‘/2§/0f Due: {//“)/03
Specimen examination:
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C-22 Localized Corrosion Propagation Rate Measurement [5 M NaCl with 2X10+ M CuCl,, 95°C, Coupled to Alloy 22 plate]
27 ’

V I 1 , 1.6
Alloy/Specimen: C22 with Heat # 2277-3-3266 ' |
Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing.* o 1
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
a\é{\/ater. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. 410° —12
T Orzaving # 20.6¢k0) KOl 0t F
Tébrque ‘g‘irewdriver{‘ b7 ; Snap-on USA SN: 1001200319 J o
Cal: 5/4/05 Due: 11/4/05 3¢ _ 3
Test |D { Zﬁfﬂ)%g :\; - Current density os 2
> 5
Initial weight: {'&‘é'f"ﬁ@%;gj Model: Sartorius Genius SN: 12809099 [ '}) ;
- . » s e o _| ) =
Final weight: (¢ 32705 § ” Cal: & ////}5 Due: /' /%)5’ S oxto £
Solution: 5MNaCl + 2X/2 '™ CuCl, (Page 97, this notebook) 95-’ 04 &
584.4 g NaCl lot# 050089 + DI water to 2000 mL © |
Reagents measured with Model: OHAUS SN: 2883
Cal: 1/14/05 Due: 7/14/05 e Potential
Initial pH: 7.12 - Model: Orion EA 940 SN:2330 -4x107 — 70
Final pH: 307 Cal: 7/21/04 Due: 7/21/05 ‘ )
| pH Probe: #13-620-296 SN: #079128F &< 657
Test Temperature: 95°C Measured with Thermometer SN: H‘f,;"a.;y‘? xiey r | r l , l : | ,
Cal: 4 /4 /’ug Due: ¢/ ff’/ﬁié o/ % 0 0.4 08 1.2 16
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? s Time (days)
Reference Electrode: Fisher 13-620-52 SN: §23 833« | L e
Potentiostat: Multi-channel SI1480 | X - -~
Nuwer o
SN: 00240551 Cal: 4/27/05 Due: 10/27/05 . , ; \¢ ‘i;l R S /3" P/ £

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

Dala Files: CEZF;{&-{S 28 Ta VPR 5 = YPE | S S
, 2RSS Ea ¢ PR ISH Ib, 22080558 F

Test dates: 4 / }5/& (e ﬁ/ 317/}/{

Testtime: [ &% Xzo® seconds :[.ézlﬂr Todel W:M? ernlondys

.

Creviced area: Ji-§ mm?’ | 5

Estimated crevice corroded area: (.44 /7m

Maximum penetration depth: /05 sann  Measured with Olympus S
N Metallurgical Microscope PME3 SN: VM*C"%

Cal: {;{/Q;/a% Due: {ii/}f‘:/flfyr

i

Specimen examination: i
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C-22 Localized Corrosion Propagation Rate Measurement

EM NaCl with 2X10+ M CuCl,, 95°C, Coupled to Alloy 22 plate

Alloy/Specimen: C22 with Heat # 2277-3-3266 * f | [ ‘ T 116
Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing. ' 4x10° § «
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. : : l
¥ Dmuf # 0.9 (402 5. 0/77 ﬁ,‘ ﬂ, 12
Torque Scfewdriver: Snap-on USA SN: 1001200319 . fie s 98
Cal: 5/4/05 - Due: 11/4/05 T 2107~ o
| ’d
Test ID: ¢» PR | 3 | 8
‘ ; = | Current density - 0.8 *_w"
Initial weight: /0-22972 ? Model: Sartorius Genius SN: 12809099 = | N
y 0| |z
Final weight: /- zzc@??j_g Cal: 5/11/05 Due: 11/11/05 g 0 3
Solution: 5MNaCl + 22X "M Cycl, (Page 97, this notebook) £ 04 8
| 584.4 g NaCl lot # 050089 + DI water to 2000 mL ‘;‘ 1 ; 5
~ Reagents measured with Model: OHAUS SN: 2883 O -2x107 1
Cal: 1/14/05 Due: 7/14/05 f |
Initial pH: 7.12 Model: Orion EA 940 SN:2330 - ‘, . 1 Potential -0
~ FinalpH: 3. ¢4 : Cal: 7/21/04 Due: 7/21/05 | |
pH Probe: #13-620-296 SN: 4679426P | | e -4x107° 1
- Test Temperature: 95°C Measured with Thermometer SN: H98-1794;’j~"f?5 P - |
| Cal: 5/6/05 Due: 5/5/06 '76’% — o o] I | ' 1 | 1-0-4
Counter Electrode: Alloy 22 plate (Heat # 2277-1-31 33) with surface area of 60 cm? 0 1 Time ( dgys) 3 4
Reference Electrode: Fisher 13-620-52 SN: 82595;54 -
Potentiostat: Multi-channel SI1480 ‘
- SN: 00240551 Cal: 4/27/05 Due: 10/27/05 ~ . ~ —
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling . S | ; X‘ A/"‘- ‘ /-(‘e‘ ’é /;//"j B

~current, the other to measure the coupling potential

Data Files: (33>yR0627 1 , 32PRO52)1E C2HROG2] T}, C22fR o085 27 E-é/
CPROGIOT | c3PROHIOE

Testdates: (/57/.5 ~ §/2//0%
Test time: 2. ZLJ,X(oysema@s:S.“&‘a* (/l\»(? N EOWAY codowbs

Crevicedarea: 0. ((¢cm >
. Estimated crevice corroded area: O e m:”

Maximum penetration depth: /;5,'(7 M Measured with metallurgical microscope PME3

Cal: 6/22/63 Due: (//Qg/é{jf
Specimen examination: ' '

Dé‘f’&f (VT3P (i Mv’vmj e &Q?‘ o,;f Alis ¢ e m‘@gé cren Condial
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: . : ° 22 Plat
C-22 Localized Corrosion Propagation Rate Measurement e - [5 M NaCl with 2X10-4 M CuClp, 95°C, Coupled to Alloy a ej
8X1O~3 [ , I T T T [ T 16 .
Alloy/Specimen: C22 with Heat # 2277-3-3266 |
Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing.¥ = & = , | 12
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI | 5 w
vJvéater. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. : | o 4x10 | - 8
" Dy 2201403 A/ Of | 3 @
Tor%ue Sjevﬁiriver: / Snap-on USA SN: 1001200319 5 | dos
Cal: 5/4/05 Due: 11/4/05 < Current density © =
> >
TestID: ¢c22fRo¢2 2 100 ]
Initial weight: /o.9/0/2 3 Model: Sartorius Genius SN: 12809099 | 3 0
Final weight: /c. ic§ 4>} . Cal: 5/11/05 Due: 11/11/05 7 5 i o9
Solution: 5MNaCl + 2.X¢0™' ¥ cucl, (Page 97, this notebook) ( E
584.4 g NaCl Iot # 050089 + DI water to 2000 mL A4x10° —
Reagents measured with Model: OHAUS SN: 2883 Potential -0
Cal: 1/14/05 Due: 7/14/05
Initial pH: 7.12 Model: Orion EA 940 SN:2330 ]
Final pH: = 14 : Cal: 7/21/04 Due: 7/21/05 |
pH Probe: #13-620-296 SN: wa@?@ - | E 8x107 | I [ | -0.4
Test Temperature: 95°C Measured with Thermometer SN: H98-179 Xk ¢ >y ‘ 0 0.2 0.4 0.6
Cal: 5/6/05 Due: 5/5/06 g : Time (days)
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52 SN: §23833K
Potentiostat: Multi-channel SI1480 - , . _ Z ; ~
SN: 00240551 Cal: 4/27/05 Due: 10/27/05 e ><’, A,u.. He // Aj
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling i 4 : : : ~
current, the other to measure the coupling potential - =
Data Files: (22fRp 53| 1a , cr2pRs83 e, CUR53 [ T, C22R>53] 'E_é

Test dates: L’/%//og - é/(/oﬁ/ | L |
Test time: 4 %20 | gecawaé =04 (-;{,z»a, M = 5.52 C"“(Mlas : B |

Creviced area: O- (18Cm*
Estimated crevice corroded area: 7. 98 mn

Maximum penetration depth: ?5; i Measured with metallurgical microscope PME3 S
| Cal: S’/) 3/05’ Due: [’/2,70‘(' |
Specimen examination: { e
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C-22 Localized Corrosion Propagation Rate Measurement

Alloy/Specimen: C22 with Heat # 2277-3-3266 | {5 M NaCl with 2X10-4 M CuCly, 95°C, Coupled to Alloy 22 Platej
¥ ’ ‘ . -3 T T T T 16
Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Drawing. ( i - | |
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI " , ]
water. PTFE crevice forming bolt preslsed against specimen using torque screwdriver to 50 in-oz. | §
¥ Doy # D0-00402 57( 01 ] ~ | I
Torque S€rewdriver: Snap-on USA SN: 1001200319 ~ . .
Cal: 5/4/05 Due: 11/4/05 - . S 4x107 — O
Test ID: (22pRO%5 £ i
~ Initial weight: (. 38§ 703 Model: Sartorius Genius SN: 12809099 i Current density -0.8 %
Final weight: (0-352¢2% Cal: 5/11/05 Due: 11/11/05 : B o100 - - - I
d Vo _ : o X ©
Solution: 5 M NaCl + 2 Xeo 5‘/0’1_ CuCl, (Page 97, this notebook) T S — =
- _ [}
584.4 g NaCl lot# 050089 + DI water to 2000 mL *ﬁ § | 0.4 °
Reagents measured with Model: OHAUS SN: 2883 K &
Cal: 1/14/05 Due: 7/14/05 © . |
Initial pH: 7.12 Model: Orion EA 940 SN:2330 : -4x10™ — Potential o
- Final pH: 5.3 ) Cal: 7/21/04 , Due: 7/21/05 : :
. pH Probe: #13-620-296 SN: 4079126+ ]
o R }; 4'ogj(?(f E0s . N
- Test Temperature: 95°C Thermocouple SN: 55% Xy
Measured with Cal: 2/7/0¢ Due: 8 /(/¢§ “rs -8x107 | [ y -0.4
~ thermocouple/thermocouple meter Thermocouple meter SN: 3¢ 0/‘70@ ‘ t 0 2 4 '
Cal: //7/0 ¢ Due: 2,5 /0§ " | Time (days)
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? ' |
Reference Electrode: Fisher 13-620-52 SN: 0/ 77564 | - X choa He | ’5/6/0j"‘
Potentiostat: Multi-channel S11480
SN: 00186634 Cal: 6/1/05 Due: 12/1/05 .

- Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

- Data Files: / 2?{),&10 o(Ia (C 2‘2,(2,,{ Obo| o C}‘;Pﬁﬁé{}{'lﬂﬂ ) (:?/',;]))i;’;()/,{)/zfa,i (22 /:}y;{\g;é@("zé ) {
CRRCE(EL , CofRIGOLT | (frobor]

- Test dates: g/'//&g« J/é’/f?g
Test time: Q;}X[O%W:%Qﬁ%Charge: 2045 covlombs
2.

Creviced area: /2.9 pin 5
Estimated crevice corroded area: /0.9 mm }

- Maximum penetration depth: / 27/«-m Measured with Olympus Metallurgical Microscope PME3

Cal: (/L - ‘ Due: /(/9 y ‘
Specimen examination: S/ 5/"S // %/(g g

The. enfire coeviced prea o5 correded . Deepe/r PMW(’D“ Vo oreund Al Jﬂﬂ

b e 6 (6)0L .2



108 | | ‘ 109

C-22 Localized Corrosion Propagation Rate Measurement

&M NaCl with 2X10-4 M CuCly, 95°C, Coupled to Alloy 22 ’Plag

Alloy/Specimen: C22 with Heat # 2277-3-3266 | , ‘ 8x10° | : ' | ' | r 4
» f
Specimen Preparation: Specimen machined to dimensions 1.917"*0. 250"specified in CNWRA Drawing. | 1
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D] *
water PTFE crevice forming bolt pressed against specimen using torque screwdrlver to 50 in-oz. 13
\'js 20 G2 571 007 4x10° — w
Torque crewdriver: Snap-on USA SN: 1001200319 . N
Cal: 5/4/05 Due: 11/4/05 g ] @
~ - >
. <
Test ID: 4 2)PM¢¢ < Current density —2 %
Initial weight: [(-ot76e } Model: Sartorius Genius SN: 12809099 RN T A e S
Final weight: [/ 2i175¢ j Cal: 5/11/05 Due: 11/11/05 | S I
Solution: 1MNaCl + 2 X0 "AA CuCl, (Page 97, this notebook) | 3 | 1 ;3
58.44 g NaCl lot# 050089 + DI water to 1000 mL a
Reagents measured with Model: OHAUS SN: 2883 4x10° | [—— ‘ .
’ Cal: 1/14/05 Due: 7/14/05 Potential '
Initial pH: %12, 724 e Model: Orion EA 940 SN:2330 , -0
Final pH: ;, 9 S Cal: 7/21/04 Due: 7/21/05 )
i pH Probe: #13-620-296 SN: 4-67"'9‘1-262 .
. 65/ (4
Test Temperature: 95°C Measured with Thermometer SN: H98-179 ? f _ 8x10° , I = , | | |
Cal: 5/6/05 Due: 5/5/06 1/7/0 3 ' . | 0 4 8 » 12
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? | Time (days)
Reference Electrode: Fisher 13-620-52 SN: 825333§£ ;
Potentiostat: Multi-channel S11480
SN: 00240551 Cal: 4/27/05 Due: 10/27/05 | X AN
| ; /D
Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to ‘ / & I’VW‘“ Hi {/M‘Z—/‘((

measure the coupling potential

Dat;};zs CMHR}ILe, C22PRO6OIER, c22PRO60(LY, czzmoéo(ﬂ, C22PRAogT
¢ 'éﬁh{’ . ’ Zla? LK 2] ) & ) : f
[oriRrbye (PR IE OHRAOIT, (AR (07, 22pR040E, 23 PRAND T -

Test dates: §///OS’~ 5’/{ 4;5_/;75”
Test time: /, gygx/oéjémy’ﬂ/& = f.2. /) 0(6/5 0{«,@?& - 0637 C‘Ju(més

Creviced area: /9, 4 mml

Estimated crevice corroded area:

Maximum penetration depth: Measured with Olympus Metallurgical Microscope PME3 |

, o al: 57 /=3/e§ Due: /1/23 /2%
Specimen examination:

(, (-?k w# ‘Um Cieit c&iawa Lo fﬁcu ﬂ( /Ué’ Vs l)&a é&'zma?@
Qfeé,mzn wil be f(n(.c /FW /{?M (ARL

Y{W ;"{’{Q_ ‘_/7/( %/95«
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C-22 Localized Corrosion Propagation Rate Measurement

&M NaCl with 2X10-4 M CuClp, 95°C, Coupled to Alloy 22 Plag
Alloy/Specimen: C22 with Heat # 2277-3-3266 L r I l l ]

y
Specimen 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 ~11.2

" water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz.
Tz 2001402 500 0§ | o
orque Screwdriver: Snap-on USA SN: 1001200319 o | 1 b
Cal: 5/4/05 Due: 11/4/05 £ : »
. ‘ ° j >
Test ID: ¢ 33P/€‘:}4’§ Z ‘ Current density 0.8 -_3
it H - 1. 60VE2 T . i i . =
Initial weight: /¢ 6 5?23 Model: Sartorius Genius SN: 12809099 2 0x10° - ;
Final weight: /960267 % Cal: 5/11/05 Due: 11/11/05 3 | . E
Solution: 5 M NaCl + Py ¢ mé’,«/’g CuCl, (Page 97, this notebook) 2 " § | %
584.4 g NaCl lot# 050089 + DI water to 2000 mL z 3 - : : *
Reagents measured with Model: OHAUS SN: 2883 : - 04
Cal: 1/14/05 Due: 7/14/05 | Potential |
Initial pH: 7.12 Model: Orion EA 940 SN:2330 - -4x107 |
Final pH: 4. e ’ Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4065196P . A .
Test Temperature: 95°C Thermocouple SN: 323 ) i , : . , l | 0
Measured with Cal: 2/ 7/o§ Due: g/§/08 — . 1 , :
thermocouple/thermocouple meter Thermocouple meter SN: 3130900 Time (days)
Cal: 1/7/05 Due: 7/7/05 -
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? P e
Reference Electrode: Fisher 13-620-52 SN: 0179(6 |
Potentiostat: Multi-channel S11480 / . s N Yum He //xo/mj’ o
SN: 00186634 Cal: 6/1/05 Due: 12/1/05

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

Data Files: (2)fRs4s77 4 ¢ PYRe6oTCa, cIWRope 7T, C2UPR o6ef ¢

Test dates: [/ 7/7WS/N é//f'/}m; Iy
Test time: 2.6‘)(!‘;”9’\1& bl B Dg d“d’s Charge: (403 V«MS

Creviced area: /2. g mm® ;
Estimated crevice corroded area: 2. 357’»;\42

WMaximum penetration dePth:/¢§ﬁM Measured with Olympus Metallurgical Microscope PME3

Cal:  5/5 1/.¢ Due: /7 /23/.4
Specimen examination: - /2 %5 / [/f

E for o fing spod v e omdo ( o et cef Plo crevie y
;%ceﬁiﬁ A’wa] Pt i A cenfal region st »f,%& crevicer| area

P({N‘“L =t é/gﬁ/ﬂ/



: 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.y
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.

¥ Drw #20.00¢402.5/. o8, '

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

Test ID: (2%Ro¢6

Initial weight: /¢ 47742 ? Model: Sartorius Genius SN: 12809099

Final weight: co 3740 § Cal: 5/11/05 Due: 11/11/05

Solution: 5MNaCl + X Xre M CuCl, (Page 97, this notebook)
584.4 g NaCl lot# 050089 + DI water to 2000 mL

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: 4.3 7 . Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4065196P
Test Temperature: 95°C Thermocouple SN: 3% ’
Measured with Cal: &/¢/v¢ Due: t""”/g/{ﬁ’f
thermocouple/thermocouple meter Thermocouple meter SN: 3130900
Cal: 1/7/05 Due: 7/7/05
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm?
Reference Electrode: Fisher 13-620-52 SN: 22508
Potentiostat: Multi-channel S11480
SN: 00186634 Cal: 6/1/05 Due: 12/1/05

Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential o

Data Files: C2VPRY 47 1, ‘{/}l/?)ﬂw{;éé!?ﬁ G {3,2?&;59;};61, éZ}praégﬁi?b € L’DP’U&:S'TL ,
0>pr,o/ﬁxg/ c2¥fRo /lI} (22PRVO|IE ng,ﬂ;oé(fl‘ 1, c.'nﬁﬁaé/‘fé, cn’pﬂoédﬁ,cz_zf’@iéﬂfi
CPNMRot20 Lehy , DIPROFIVE OMb | 1R 8 30, LPUHR06IZE , 2oppobh T, Copppib 3’5 G,
Test dates: ;K, v // PN 7 /é/&’ﬁ’ prg,pé;g,?«g/ C22PR#62TT , (12PR2702 T, C22PRo 72

Test time: 2 4’_[8X"76 seconds Q&wﬁé&)harge: 52095 coulordr

. 2
Cre_vuced area: /2.9 pm )
Estimated crevice corroded area: /25 mm

Maximum penetration depth: ﬁﬁﬁm Measured with Olympus Metallurgical Microscope PME3

106 Cal: 5-/:2}/0}’ Due: [(/ﬁ 2/«35'

Specimen examination: xH vfos

ﬁ&, Qj,aﬂ c;f- yHu; &emt@ei D€l (;‘) }\_,Q[u/ ( (,j MW&CI CQ“;(QQU( e j,;}y\ v

| sl JUU‘Z( covrded,

NAthos He 7/4fok

Current density, A/cm2

1x107
1x10°
1x10™
1x10°
1x10°
1x107
1x10°®
1x107°
1x107°

1x10™"

&M NaCl with 2X10-4 M CuCly, 95°C, Coupled to Alloy 22 PIQ
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" Potential, Volts vs. SCE

113




114

Darrell S. Dunn
SWRI-CNWRA
Phone: (210) 522-6090
Fax: (210) 522-5184

Cylindrica! Test Specimen

CNWRA Drawing 20.01402.571.019

#5-40 thread centered minimum 0.250" deep
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Material:_ C-22, 7 ’

Heat#: 2277-3° 32Ge

Specimen i o 5
Orientation: iye r fﬁﬂ‘h(vt‘b”f A

Other:

N J

1.915" + 0.005"

0.250" + 0.003"

Specimen Machining Documentation Form

Purchase/Work Order Number

C. 7 Fi54 2

!

Material Identification

Aoy 2y

Material Heat Number
22773 - 32¢€

CNWRA Requestor % fuwe He

Vendor SMRZ maeling sbop

]
Specimen Description (CNWRA Drawing
Number, ASTM Standard) >, lagy 7.0

To be Completed Prior to Order

To be Completed upon Receipt of Order

Date

Lk [

Date

£/27/%

Material Supplied to
Vendor (Y/N)

N

i
H
i

Remaining Stock
Material Returned
From Vendor (Y/N)

«

Material Marked with
Heat Number and
Rolling Direction
(Y/N)

\(

Remaining Stock
Material Marked with
Heat Number and
Rolling Direction
(Y/N)

Dimensions of
Material stock
provided

(L x WxH)

19'x 8.3 x o

Remaining Stock
Material Dimensions
(L xWxH)

Specimen Quantity
Ordered

Specimen Quantity
Received

Dimensional
Inspection Required
(Y/N)

Dimensional
Inspection Provided
(Y/N)

Marked Containment
Provided (Y/N)

Marked Containment
Used (Y/N)

620 /105

Documented in Scientific Notebook Number/Page Number

/o /
S e
O \ s )

NCR Number (if applicable)

bfes 8

Signature

Date

Xilw A GLLS
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C-22 Localized Corrosion Propagation Rate Measurement

, $ | = e . ; pat |
Alloy/Specimen: C22 with Heat # 2277-3-3266 _ Tesk ca2PRoE), IM MNed 32X M Gkl M’(‘B 2: wuf(ez/( to &?w‘ e 22

Specimen Preparation: Specimen machined to dimensions 1.917"*0.250"specified in CNWRA Dra;wing.”y \ | w i | : |

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

—1.6
@

v ater. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. 8x10° *
Yaiag A 30 0140257/ o/ | = ol |
Torque’Screwdriver: " Snap-on USA SN: 1001200319 | |
Cal: 5/4/05 Due: 11/4/05 B | . w
Test ID; ( 22 PR 0%/ | - qr2e
- -~ -3 ; |
Initial weight: (2. 73067 § Model: Sartorius Genius SN: 12809099 < 4x107— | I
. . | J =
Final weight: /0.7 7024 ? . Cal: 5/11/05 Due: 11/11/05 ‘E { ; S
Solution: 3MNaCl + ) xs0 M CuCl, (Page 97, this notebook) | § J Current density ﬁjo 83
87.66 g NaCl lot# 045904 + DI water to 500 mL / £ o | . s
Reagents measured with Model: OHAUS SN: 2883 . E X100 8
Cal: 1/14/05 Due: 7/14/05 'f S | 04
Initial pH: 7.12 Model: Orion EA 940 SN:2330 7‘
Final pH: 64_% Cal: 7/21/04 Due: 7/21/05 | Potential ]
‘ pH Probe: #13-620-296 SN: 4065196P 410"
Test Temperature: 95°C . Thermocouple SN: 3 3’75 T o 7 -0
Measured with Cal: 2/7/0( Due: g/ 578 |
thermocouple/thermocouple meter Thermocouple meter SN: 3130900 ' 1 ' ! ’ l ’ l
Cal: 1/7/05 Due: 7/7/05 ‘; 0 S . 6
Counter Electrode: Alloy 22 plate (Heat # 2277-1-31 33) with surface area of 60 cm? , Y
Reference Electrode: Fisher 13-620-52 SN: Ly{‘i’j ngg ' g
Potentiostat: Multi-channel SI1480 3
SN: 00186634 Cal: 6/1/05 Due: 12/1/05 | N S S A R L A A TN R R S R SRR cottiais I R e TUME
Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to % ‘M H o é/ﬁ 0/6\(" e

measure the coupling potential

Data Files: (22PR 061274, C WPROG(SER, 2 pRob1S 1b, CZWﬂ«DélSEQ) C32PRoE6T,
CLIWRAGILT, cr2fRobl] T, <fR%ITE

Test dates: g/,;/a g~ é:/lo/ogf
Test time: 4.84% X so" secomds = 679 4‘?}0 Charge: 3¢.381" coulsmbs

Creviced area: §.44 mmz

Estimated crevice corroded area: 5-55 mm ‘

Maximum penetration depth: 273/14;’% Measured with Olympus Metallurgical Microscope PME3

Cal: 5/277/53’ Due: ((/Lg/af s e

;

| ,¥ R ‘ : o . . 3
T@ M“}?){"Q C V‘éw‘c&f Go 15 Seyll é? Covrre %0 [he surown d. é area b

leled.

Specimen examination:

Xt hus Ao !/%/;5



Test Temperature: 95°C
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C-22 Localized Corrosion Propagation Rate Measurement

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

: . e ¥
Specimen 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-oz.

¥ Dlw Y 2. (G025 0/?

Torque Screwdriver: Snap-on USA SN: 1001200319
Cal: 5/4/05 Due: 11/4/05
TestID: ¢22pRo%%
Initial weight: /o - 34420 2 Model: Sartorius Genius SN: 12809099
Final weight: /2.53 /72 Cal: 5/11/05 Due: 11/11/05

Solution: 5 M NaCl + J_X/O—VM CuCl, (Page 97, this notebook)
584.4 g NaCl lot# 050089 + DIl water to 2000 mL

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: 5 oo ’ Cal: 7/21/04 Due: 7/21/05

pH Probe: #13-620-296 'SN: 4679426R 4.@(51%19
Measured with Thermometer SN: H98-179 x.H

Cal: 5/6/05 Due: 5/5/06 &/ %S
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 20 cm? -

" Reference Electrode: Fisher 13-620-52 SN: 825493%4

Potentiostat: Multi-channel S11480

SN: 00240551 Cal: 4/27/05 Due: 10/27/05
Cell set up: Two channels for each electrode, one channel to measure the coupling current, the other to
measure the coupling potential

DataFiles: c22PRo616 T o, c22pROEIGE G, C22PRGICT, ¢ 22PRIEY Eb.22pR0

_ P i1
CRPROGITE, C22Phnir01 , ( pRoE29E (22 R2E022 T, OHR62) & 4,

;.

27/0§

I

Test dates: £ //4 /, [P f‘i},f

Test time: & 57z X7’ Seconde, = (04 A‘“J‘é

Creviced area: 7. 3¢ mm” ,
Estimated crevice corroded area: 7. ¥ ram

Maximum penetration depth: 2 L¥ pm  Measured with Olympus Metallurgical Microscope PME3
Cal: 5 /23/5§ Due: (/23 /("
Specimen examination: / / /9 §
D'&{?@r eﬂg{{dg&km V5 WW! f()@a «eﬁfg | 74&‘ € .’E—(Y’ﬁ){ Fe \T—{z:m b
. y 4 i (¢
slighstly carmaled

Chargp = 1774 Candoms
d g

Xohoa a3 é/;qay

St

Current density, A/cm?2

[5 M NaCl with 2X10-4 M CuClg, 95°C, Coupled to Alloy 22'Platg

HIHH[ HHHHJ JIHIIH‘ HHHH‘ !‘\“H\‘

BT RS

] ' I | T

Current density

Potential

T I T | 1

Time (days)

Potential, Volts vs. SCE
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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 Drawingf""
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.

X Diwing # 20 00402 571 (.
Torque &crewdriver:

Test ID: (22fRo¢]

Initial weight: (/. 208(8 9
Final weight: /10253 3

Snap-on USA
Cal: 5/4/05

Model: Sartorius Genius

Cal: 5/11/05

Solution: 5M NaCl + l/(w'w CuCl, (Page 97, this notebook)

584.4 g NaCl lot # 050089
Reagents measured with

Initial pH: 7.12
Final pH: ﬁ“uc/"’

Test Temperature: 95°C

Measured with
thermocouple/thermocouple meter

+ DIl water to 2000 mL
Model: OHAUS

Cal: 1/14/05

Model: Orion EA 940
Cal: 7/21/04

pH Probe: #13-620-296
Thermocouple

- Cal: 02/ «7{/"!9 e

Thermocouple meter
Cal: 1/7/05

SN: 1001200319
Due: 11/4/05

SN: 12809099
Due: 11/11/05

SN: 2883
Due: 7/14/05
SN:2330

Due: 7/21/05
SN: 4065196P

SN: 232

Due: &7 S‘/o‘j/
SN: 3130900
Due: 7/7/05

Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 972.9 mm?

Reference Electrode: Fisher 13-620-52

Potentiostat: Multi-channel S11480
SN: 00186634

Cal: 6/1/05

SN: o/ 7756 §

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 oy | e 5.
Data Files: / M PRoév]a, 5;;;4;7,@ pbIv E 1k, c’}?ff{m(},aﬂ:?, PR o4 AL [) OHR 06251
o g " !

CROR 0422T, PR 626 (PHREIE, CWPRaE2T, CXPRO]E Gprom) T,

&‘/7(’/'/

CHR2g | crpho JesL, c2aPRoJAST , CRIRAICB T, conpRae8 & . < 22PRQ L copppen
Test dates: / / Q/f}/a 73 bSk

Test time: f-?é)([ﬂéi&mmib —_

Creviced area: /2.2 jym*

22 o Rage

2

Estimated crevice corroded area: 8\@(} M

{{\,,/ra:z = 232 {J@éﬂ%

Maximum penetration depth: ) ¢ #umm  Measured with Olympus metallurgical microscope PME3

Specimen examination:

Cal: ‘g’/}‘ﬁ/‘;g

Due: (7 /’) %/t,vjf

Cvvyipn v W( M &Lf ' @u}v’%i *@Z’;""’ v o’vﬁ‘?é' Cy7e ‘?"j

Galvanic couple current density, A/cm?2

1x10*
1x10°
1x10°
1x107
1x10°
1x10°
1x107™"
1x10™"
1x10™?
1x107"°
1x10™
1x107°

HIIIH[ IIIHHI' IIHIIII' L

IIHHH’ IIHIIHI IIIIHII' IHHIH‘ IHHIH‘ HHIIIII [IIHIH‘ JIIIHHI |

Current density

Potential

— 0.5

1x107"

o —

%

‘ I
10
Time (days)

Fa i’iuud’f\. k (,e

|

15

20

2/ /3/ of

Galvanic couple potential, VSCE

12
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| i -4 | °C, Coupled to All 22P|@
C-22 Localized Corrosion Propagation Rate Measurement = &M MgCl, with 2X10~% M CuClz, 110°C, Coupled to Alloy o

0x10° ' T , i i ;
Current density
Alloy/Specimen: C22 with Heat # 2277-3-3266 ' o § - 0.4
Specimen Preparation: Specimen machined to dimensions 1.917"0.250"specified in CNWRA Drawing.y
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI 5x10° i W
, water. PTFE crevice forming bolt pressed against specimen using torque screwdriver to 50 in-oz. . X 8
€ gt fﬁ, w.oﬂwg,{;‘]/.wji £ @
orque Screwdriver: Snap-on USA SN: 1001200319 é" i -02 >
Cal: 5/4/05 Due: 11/4/05 . =
Test ID: (32PR57 2 0% -:
[}] ‘o
Initial weight: /2.3¢4%{ § Model: Sartorius Genius SN: 12809099 S E
. [ -
Final weight: /2. 7¢¢ {§ } Cal: 5/11/05 Due: 11/11/05 £ - -0 9
Solution: 4 MMgCl, + 4 X, 0—?‘/"1 CuCl, (Page 97, this notebook) ‘ S
8§13.73 gMgCI2 lot# 045972+ Diwaterto reso mL | -2x10% — -
Reagents measured with Model: OHAUS SN: 2883 | Potential _
Cal: 1/14/05 Due: 7/14/05 | | | — .02
Initial pH: 2 - 7 ¢ ] Model: Orion EA 940 SN:2330 B |
Final pH: 4 7/ Cal: 7/21/04 Due: 7/21/05 | | .
pH Probe: #13-620-296 SN: 4065196P — | e -2x107 ’ ! 7 4 ' |
Test Temperature: 110°C Thermocouple SN: %2‘7 ‘ 0 4 . 8 12
Measured with : ‘ . ( = Time (days)
thermocouple/thermocouple meter Cal: 2/ /04 Due: §,2/5( . A I -,, i
Thermocouple meter SN: 3130900 B | .
| - /g > e ahm ) :
Cal: 1/7/05 DUue: 7/7/05 _Commizn wes ndinded midenkeacas b a—f%;@&” Ao addibin, «Jj Culda,
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? b .
e | oYY USi Wi, >2 AR hoell : : —
Reference Electrode: Fisher 13-620-52 SN: 42§ > % — | bu'* e I TS N 2’ ca
Potentiostat: Multi-channel S11480 f
SN: 00186634 Cal: 6/1/05 Due: 12/01/05 S
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling i

current, the other to measure the coupling potential | ) . o ‘_
Data Files: - 1ReLNTe . ORI 5 Q, CAUpR,67) Th, O?PR C}é’)?'t»}?‘, CUREKT |
P7PR0(2S € | c2powiS T, Cozprob™E, (DPROT T, f22pRo 70(T COURD AT, (R &

Test dates: é/,z )J‘/,gg — 7//5//;49 ¢

‘Testtime: [.097X 0 6 seconds — /2 72 0(576 L =->.88 wu&wlg

Creviced area: 9§ .3¢ mm 2

Estimated crevice corroded area: O

Maximum penetration depth: O Measured with Olympus metallurgical microscope PME3

Cal: %5/23/p(- Due: ///5 3/ 2 (—
Specimen examination: j; | / / $ o //}0,‘5
Specimen i net coded. The [ rrosinn oo of ple [k prad of M
iy 2 wire amd  (orge é{i/«g 2 (ﬁfw&‘, ﬂt(ﬁg 22 eyl adricel sjm»c:mﬂ bl b plidica

5

S L f "';J“a% R ,,/L:S(’
o BSS S T e -
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C-22 Localized Corrosion Propagation Rate Measurement

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

~

 Drawing H 20.0(402 57 c’((j.

[5 M MgCl, + 0.25 M NaNO; with 2X10-4 M CuClp, 95°C, Coupled to Alloy 22 Plate}

Torque Screwdriver: Snap-on USA SN: 1001200319 X |
Cal: 5/4/05 Due: 11/4/05 ' | ! | ] W
Test ID: c>xpRo4] 1.2
Initial weight: /. 26 737 ?/ Model: Sartorius Genius SN: 12809099 2510 —
Final weight: #-25657 § Cal: 5/11/05 Due: 11/11/05 ¢ o w
Solution: 5M NaCl + @ ,7/ ,f-‘j.;,zxf'% + 2 xmﬁgﬁm CuCl, (Page 97, this notebook) ‘ ~ @
T A ¥
t44.{ g NaCl lot # 045 ok 4 (04 *‘3 (VS + DI water to 420 mL E 0.8 -
Reagents measured with Lt g op0f ﬁ? Model: OHAUS SN: 2883 < Current density 5
Cal: 1/14/05 Due: 7/14/05 2 ) >
Initial pH: 7.¢ 2 Model: Orion EA 940 SN:2330 2 0x10° — =
Final pH: 4" /% , Cal: 7/21/04 Due: 7/21/05 5 04 5
i pH Probe: #13-620-296 SN: 4079126P € S
Test Temperature: 95°C Measured with Thermometer SN: H98-179 g
Cal: 5/6/05 Due: 5/5/06 ? ©
Counter Electrode: Alloy 22 plate (Heat # 2277-1-3133) with surface area of 60 cm? ' o
Reference Electrode: Fisher 13-620-52 SN: 2,383 2;¢ -2x107* —
. . : R Potential
Potentiostat: Multi-channel S11480
SN: 00240551 Cal: 4/27/05 Due: 10/27/05 |
Cell set up: Two channels for curent and potential measurement, one channel to measure the coupling "] . : [ ‘ I ; i Y
current, the other to measure the coupling potential 7 0 5 10 15 20
DataFiles: 55000628 7c, c22PRG23Ta OHRAIE T, 22P0b28TY, croproTol T ‘ Time (days)
EOHNRETAT , 22pRITOET, COROTEE HR2[S(T, CDPRefo]E LD, '
CRPRET(6T , T=PRR Q"LCR*"/'(% L, e22PRoVIE , e33R0 704 L, «npPROVCE, c12PR17/67 : , p
X2l 2/35/0 CIWRINGT , <32PR07/9 7 ) CPPROIF - | X (A/wéie He 7(> 2‘/ 0

Test dates: g;g’},g/a S~/ / 0§
Test time: [.8/((.)((06 socond s =2/-3 01475 &: %815 cadondy

Creviced area: /.4 ngs
Estimated crevice corroded area: /2 5 mm

Maximum penetration depth: J_/lf/uM Measured with metallurgical microscope PME3

Cal: S /2 . c( -
Specimen examination: ) 6/ 3/0/& e /23/ O\!
AL St CV‘Q‘A“Z-‘Q oo (o cooded. Tle sg,.rrmmifw% aArea (o 0‘(20[1{9/

><M W e 7/2‘/’&/






