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Initial Scientific notebook entry for repassivation po!enual measurements :

Tnle Alloy 22 Repassivation Tests

| C Xihea He 1S
Tests Preformed by: Darreit-S-Dunnsietai-Yang, Div 20; Brian Derby, Div.18
) Objectives: Determine the effect of thermal aging time and 1emperamre onthe
~ localized corrosion susceptibility of Alloy 22.
"+ Equipment: Laboratory oven for exposure of test specimens at 60010 900 °C, -
= Thermocouple and thermocouple meter. Keithley 614/617. Solartron 1287 .,
. Potentiostat and CorrView Software or equivalent, Electrochemical test cell.

Materials: Alloy C-22, heat 2277-8- 3]75 Other materials and heats to be

added and identified prior to testing.

"~ Specimen specifications: Specimens will be equivalent 1020.01402.571.006 |

 unless otherwise specified.

- Measurement Parameters: Temperature and time of exposure, Potential and T

- Current of specimen during test.

Requlred Jevel of accuracy Temperature £ 2 °C, Time of exposure:l:] minute, _. o

Potent;a]s + 1mV, Current O 01 microamp.

- Unceriainty and Sources of Error: Current measurement error can occur for

. Jocalized corrosion processes because the actively corroding areaisnot thesame *

. as the surface area of the test specimen. = ————=—r=m=rmm—rs
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Initial Scientific notebook entry for corrosion resistant material potentiostatic .
... and potentiodynamic polarization tests. '

Title: Potentiostatic tests, cyclic polarization tests, crevice repassivation tests,

passive current density tests, critical pitting temperature tests critical repassivation =

temperature tests.

| XIL\M "’(.R ,'()m

Tests Preformed by: Barrell-S-Dumn

X afq)of

Objectives: Measure passive current densities, crevice repassivation potentlals,

critical pitting temperature and critical repassivation temperature for corrosion

- resistant candidate materials.

Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National

Materials' A]]oy C-22 A]]oy 825 A:]']osij;.625 and Tybé'316'll" staih]ess sieel

' Specunen specnﬁcatlons Cylmdncal CPP specimens 1.915" x 0. 250" and. Cnev:ce
- repassivation specimens with Teflon crevice washers attached to surface. .

- Required level of accuracy: Potentials + SmV. Current less than 0.1 microamp.

~ Equipment: EG&G Versastat Serial Number 20104. EG&G model 352 corrosion -
- software. NEC 586 computer. Keithley Electrometer model 614 SN 555368 or
. equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops, ="
_ Electrochemical Impedance Spectroscopy system including Solartron 1260 FRA and

7 instruments Labview data acquisition software or Strawberry Tree data acquisition
- software.

" Measurement Parameters: Current and Potential as descn'bed in TOP-008.|
~ Temperature of solution = 2°C

Uncertainty and Sources of Error: Current density calculated as current divided - |
- by sample area. Actual current density of corroding areas is not determined.
- Resolution limit of data acquisition systems may limit accuracy of passwe current }
- density measurements.

previes AB*OE ]fff""f f"f“fjf -




Repassivation Potential Test

" Objective: same as pg #1 and #2
_ Alloy/Specimen: C22 2277-3-3266
‘ . - Sll{oe ™y e Kk
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
. surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz
” Torque Screwdriver: ) Snap-on USA SN: 1001200319
Cal: 03/03/04 Due: 9/03/04 o )
Initial Weight: »9.8 6K %(: 3 Model: Sartorius Genius SN: 12809099 A
_ Final Weight: ';ﬂ 6 (o006 CAL: 05/14/04 Due: 11/14/04 s o 1.0E-02 1 0.60
Solution: et Mg (G + o (6mM Ng(/\fus); e - potential 3
% Mall, -6t Lot & 2¢5837] 1 OE-03 -
2033 3 Mgl +DT wekr I R 1.0E-03 : L 0.40
(22 56 § Mgy, ~b6tp [AT 533F42 o 2.0 ( :
. Reagents measured with Model: OHAUS SN: 2883 oo e i
. Cal: 2104404 7/16/&16 g Due: Bftiod- Wg/gg’ 5 1.0E-04 1
X1 B ] - 0.20
s nitial pH: - M, 48 Model: Orion EA 940 §{((5¢  SN:2330 X (rfd =
| s
Final pH: é .o% Cal: 7/21/04 Due: 7/21/05 &W ¥ ‘ ‘® 1.0E-05 4 ]
D pH Probe: #13-620-296 SN: 4079126P e 5 Ve 3 C22r245
T ; C-22 heat 2277-3-3266, Mill annealed
o ~ e = - 0.00
- o " Test Temperature:  ( { O0cC Measured with Hg Thermometer SN: £98-191 g 4 M MgCl, + 0.16 M Mg(NO3),, [NO;J/[CIT = 0.04
Cal: 06/09/04 Due: 12/09/04 3 1.0E-06 110°C + i
- e : Forward sweep rate 0.1 mV/s, Potentiost{c at 550 mV for 8 hours
Counter Electrode: Platinum Flag 1 Reverse sweep rate 0.0167 mV/s
i I i s 1 . -5 2 Nkl u/(/og' - -0.20
s e REfETENCE El@Ctrode: Fisher 13-620-52 SN: 4028023P R 1.0E-07 4 i <10™ A/lcm” at -63.8 mVgce
' E i < 2X10°® Alem? at -92.0 mVsce
. 0, 1 1 -
Gas: 99.999% Nitrogen Gas e eenese e i i<10® Alem?® at -102.1 MVgce
Ecorr: —‘3 7% é mv Model: Keithley 614 SN: 0704934 ]
Ept: 4 2.6 mV/ Cal: 7/12/04 Due: 7/12/05 e ST—— 1.0E-08 e et =(0.40)
- Potentiostat: EG&G Model 273 SN: 41108 ‘ 60 12060 24060 36060 48060 60060 72060
S e e Time, seconds
DATAFILE: 22124

Number of Crevice Corrosion Sites: (? /24 (24 max.)
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Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 t 2277-3-3266

&llfo¢ ¥
Specimen Preparation: Specimen machmed to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-0z.

Torque Screwdriver: Snap-on USA
Cal: 03/03/04

Initial Weight: £0.03 557 % Model: Sartorius Genius
Final Weight: 40‘0;(‘12 a CAL: 05/14/04

| Solution: [['M% +o.lbmm /\A—g@/as)z

SN: 1001200319
Due: 9/03/04

SN: 12809099
Due: 11/14/04

Some sobiion 05 Apsh Car2¢5 (P4

Reagents measured with Model: OHAUS

Cal: 204754~ 7/,5(0?

Q{//ML

T nitialpH: Y @& Model: Orion EA 940

Final pH: é .D’) Cal: 7/21/04
pH Probe: #13-620-296

Test Temperature: |[[ O o(,
Cal: 06/09/04

Counter Electrode: Platinum Flag

e Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: — 3& 7.7V Model: Keithley 614
. Bt +39[2mV Cal: 7/12/04

Potentiostat: EG&G Model 273

DATAFILE: (2l¢ =24}

Number of Crevice Corrosion Sites:

XH 3ul2o0r

0,(190 DSW

(9 124 (24 max)

19 orece comdod Tobbe testh | part

SN: 2883

Due: 8/04404 [//l’/‘—’f

SN:2330 X

pue: 72105 Sl 0¥

SN: 4079126P

Measured with Hg Thermometer SN: C96-816

Due: 12/09/04

SN: 3329075P

SN: 0704934
Due: 7/12/05

SN: 10120

0’6'190’%}\1&»9

DW“& u’ 0. 0/H02, 5 b .
el (// 7/4

1.0E-02

1.0E-03 -

1.0E-04

1.0E-06 -

1.0E-07

1.0E-08

fedodedidl

Current density, A/lcm®
o
m
o
(971

potential

current density

C22r246
C-22 heat 2277-3-3266, Mill annealed

4 M MgCl, + 0.16 M Mg(NO3),, [NO5V[CI] = 0.04

110°C
Forward sweep rate 0.1 mV/s, Poten’uostxc at 550 mV for 8 hours
Reverse sweep rate 0.0167 mV/s

i <10 Alcm? at -54.8 MVce il // /,;y
i < 2X10°® A/om? at -103.0 mVgce
i < 10° A/lem? at -107.1 MVgce

0.60
0.40
020 &

>
©
T
]

- 0.00 B

L .0.20
-0.40

T T T T T T T 4 T T T T T T T T T T T T

12060 24060 36060 48060 60060

Time, seconds

72060




Repassivation Potential Test

_ Objective: same as pg #1 and #2
Alloy/Specimen: C22 t 2277-3-3266
' Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen 60
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI : 1.0E-02 - 0.
. water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. v 3 .
Hardware Torgue to 50 in-oz. : potential - e
... Torque Screwdriver: Snap-on USA SN: 1001200319 Co ] .
. Cal: 03/03/04 Due: 9/03/04 1.0E-03 ; - 0.40
: ' S 5 it
i ceneseeee . INitTA] Wetight 4‘0 . 4’3 7% ¢ ?‘ Model: Sartorius Genius SN: 12809099 i current dens y
Final Weight: 4.0, 20 +32 7 CAL: 05/14/04 © Due: 11/14/04 ) Y 1 i i
Solution: 4m MQC(q, + 0.08% I Mz M5); 2“ : - 0.20 >§,’,
> i T
, 4 § 1OE053 | oo g
<3 - - - B e R e g R 10 b e s : 0
R — 5% 2 Mg @33 2 bHP L-s-(' 0337¢2 to 2 (L | It 1 | ©-22 heat 2277-3-3266, Mill annealed 000 B . B
Reagents measured with Model: OHAUS SN: 2883 3 oo
‘ Cal: 2464464 7/“’/”" . Due:Bowioa (/i [of S 1 0E-06 4[] 4MMgCL, +0.08 M Mg(NOy), [NOS/CIT = 0.02
o ¥t ‘ x.H o X o if  110°c 4 ] "
Initial ph: 2 - Modet: Orion EA 840 X/ﬂ( SN:2330 5'//17/”9‘ B - Forward sweep rate 0.1 mV/s, Potentiostgic at 550 mV for 8 hours
e Final pH: 6: gé Cal: 7/21/04 Due: 7/21/05 Reverse sweep rate 0.0167 mV/s sl (,/( o - -0.20
‘ PH Probe: #13-620-296 SN: 4079126P e s i ‘ o 1.0E-07 i <10°% A/em?® at -101.8 mVgge /
T . i <2X10® Alem® at -130.0 MVgce !
A -6 2
Test Temperature: , ( ()‘z Measured with Hg Thermometer SN: E98-191 o 1 <107 Afom® at -133.0 mVsce
e Cal: 06/09/04 ‘Due: 12/09/04 0] U R W7 e
v GoOUNter Electrode: Platinum Flag T——— 60 12060 24060 36060 48060 60060 72060
Reference Electrode: Fisher 13-620-52 SN: 4028023P e s Time, seconds
B Gas: 99.999% Nitrogen Gas
T — P L 39 mJ Model: Keithley 614 SN: 0704934
Ept: Cal: 7/12/04 Due: 7/12/05 o
464 Tmy SR
s eeene: POt@NtIOStat; EG&G Model 273 _ SN: 41108 ;
- T DATAFILE: (2224 7 S —

s ooeeo. NUmMber of Crevice Corrosion Sites: ! ® 24 (24 max.) e

(9 reyia cordod feath  Part ”’5 bott hole o also cvolded

o Nt o

*C‘VWW"J #ooledsyond, i clQfob
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Objective: same as pg #1 and #2 g\&\g‘

Alloy/Specimen: C22 mdly-a?d- 2277-3-3266
Heek ¥

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. 1.0E-02 e 0.60 :
Hardware Torgue to 50 in-oz. e : Sotontial l -
Torque Screwdriver: Snap-on USA SN: 1001200319 ] }
) 3 - 0.40 |
~ Initial Weight: 40- 207?0 j' Model: Sartorius Genius SN: 12809099 Z td i }
Final Weight:  40.7577 3 & CAL:05/14/04 Due: 11/14/04 ) T current density ] ] ‘ o
‘ £ 1.0E-04 - !
Solution: (L.t p.ogM VO o 3 T
i crg L 4 U—g( ;)\, 2. : - 0.20 ?,i 5
Samse sobtron an Aot caarze] (| &) % 1 0E-05 - i = |
w =
: ; © . 1] ceeraas , |5
Reagents measured with Model: OHAUS SN: 2883 ‘;:‘; : C-22 heat 2277-3-3266, Mill annealed -0.00 o
Cal: 2104164 7 (15 [ Due: B104#04 470 2 o
/l ( x.H (1 T i 5 1.0E-06 {J 4 M MgCl, +0.08 M Mg(NO),, [NO;J[CI'] = 0.02 e
Initial pH: 2 -85 Model: Orion EA 940 0 SN:2330 e O ; o - i
Bt X ‘ il 110°C
Final pH: /‘,‘.81) Cal: 7/21/04 Due: 7/21/05 g/p,/#‘/‘ . U 1 Forward sweep rate 0.1 mV/s, Potentiostgic at 550 mV for 8 hours s
, pH Probe: #13-620-296 SN: 4079126P ' 1 OE-07 Reverse Swezep rate 0.0167 mV/s A r/ fot - -0.20
§ o VEVA T 1<10° Alem® at -99.6 mVsce T
: : : i 10 A/om? at -129.9 mV -
Test Temperature: [ [ Dz Measured with Hg Thermometer SN: C96-816 : . I < ?;(_6 N th 133.8 mV SCE
Cal: 06/09/04 Due: 12/09/04 | OE.08 - 1< 107 Alom™at =155.8 MYsce 0.40 e

i, Counter Electrode: Platinum Flag e S 60 12060 24060 36060 48060 60060 72060
Reference Electrode: Fisher 13-620-52 SN: 3320075P '

Time, seconds

- Gas: 99.999% Nitrogen Gas e B bt st
o Ecor: —31 1'% Model: Keithley 614 SN: 0704934
Ept  +4329.6 Cal: 7/12/04 Due: 7/12/05 e e b s e
- 3 Potentiostat: EG&G Model 273 SN: 10120

SO DATAFILE: €221 2 4 g i vt ' j»wmwu»w-m«-«:-m—»

Number of Crevice Corrosion Sites: { 7/24 (24 max.)

x vt 7 [oY



12 13

Repassivation Potential lest
Objective: same as pg #1 and #2

Alloy/Specimen: C22 t e d 2277-3-326€ . o - : ettt e e i

X- 2}!8[01(' . i
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA SN: 1001200319 . - }
, E - 1.0E-01 : _—
|

Cal: 03/03/04 Due: 9/03/04 3
Initial Weight: /H) ‘7/3((»%' Model: Sartorius Genius SN: 1280909¢ i
Final Weight: 3?7 327; 3/ CAL: 05/14/04 Due: 11/14/04 R : - S 1.0E-02 - L 0.20 et e e
i ‘ ; current density
Solution: ]
b Myl ] i ) A
: T wake 1.0E-03 ;
159504 wglly bH0 L ¥ o¢os3] DL W Lr o 1-0E-03
- e o -
He 25 ] potential - 0.00
- w
Reagents measured with Model: OHAUS ) SN: 2883 e 2> 1.0E-04 4 : Q -
Cal: 2764764 7/[g(al§_ Due:’87m70417/5’(ﬁ @ E >.
. . _Xé e 'H . - % C22r249, 110°C S e
Initial pH: 2 Model: Orion EA 940 SN:2330 X =
. %((9/0?‘ £ 1.0E-05 4 C-22 heat 2277-3-3266, Mill annealed - 020 &
Final pH: % &0 Cal: 7/21/04 Due: 7121105 Sfigfhy .. 5 E MOl MO 20
. . ot . 2, 3 = -
pH Probg. #13-620-296 SN: 4079126P :;) ] Forward sweep rate 0.1 mV/s, Potentiostaic e
) ) 1.0E-06 4 at 0 mV for 3 hours and -50 mV for 5 hours ] o
Test Temperature: [ loC Measured with Hg Thermometer SN: E98-191 3 Reverse sweep rate 0.0167 mV/s
Cal: 06/09/04 Due: 12/09/04 f - -0.40
| S 1.0E-07 4 e e
Counter Electrode: Platinum Flag E
Reference Electrode: Fisher 13-620-52 SN: 4028023F T e ] i D ———
1.0E-08 N— L
e 0,60 .

Gas: 99.999% Nitrogen Gas s e s
Ecor: = 397, ]V Model: Keithley 614 ‘ SN: 0704934 0 12000 24000 36000
Ept 4 4 (2.3 m J Cal: 7/12/04 Due: 7/12/05 et e e Time, seconds

Potentiostat: EG&G Model 273 SN: 41108 ;
Ce 2 Gopipus 4 oerlmd . Cormd & [)Mu bzl foan cotofp T

DATAFILE: (22124 ] S
Number of Crevice Corrosion Sites: ;F 124 (24 max.) '

e e spapep
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Repassivation Potential Test . o e et A e S e e i e e e ettt et e e
Objective: same as pg #1 and #2

Alloy/Specimen: C22 2277-3-3266

: - XH B(@of N . y ‘
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI e e e e e i
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA ‘ SN: 1001200319
Cal: 03/03/04 Due: 9/03/04 S ‘ o 1.0E-01 5

hoabed LU

initial Weight: 7.99723 ¢ Model: Sartorius Genius SN: 12809099

Final Weight: ;,(1 ""}07 3 CAL: 05/14/04 Due: 11/14/04 S B et 1.0E-02 ] | . . 0.20 e s s

Solution:

‘% T e ] current density - - g
w ‘ 3
4 5 1.0E-03 / | .
Some soludion on 7&»’( c22r 249 C/)- (2) s ; potential f w
. ‘ ® oo
Reagents measured with Model: OHAUS . SN: 2883 e 2 1.0E-04 4 >
. er . 4 7 E b
Cal: ZT07704  7/1& (aé(-r( Due: 810464 /(5/6 (¢ g Ca2r250. 110° S S
. VA i - b s i hit < e e [ AR 3 N B c
Initial pH: 3%& Model: Orion EA 940 97(3,/0}1_ SN:2330 Xl ' E 1.0E-05 - C-22 heat 2277-3-3266, Mill annealed \ -0.20 _g
Final pH: ;i:\ g’;" . Cal: 7/21/04 Due: 7/21/05 k/mﬁ‘ o § 4 MMgClp, [NOsY[CIT=0 o N
pH Probe: #13-620-296 SN: 4079126P . T 5 1 Forward sweep rate 0.1 mV/s, Potentiostgjc at i
(&) 1.0E-06 0 mV for 3 hours and -50 mV for 5 hours _

o .
Test Temperature: [ (0 ( Measured with Hg Thermometer SN: C96-816 i <10 A/em? at -233.3 mVgge (1/1/05/ - -0.40
‘ Cal: 06/09/04 Due: 12/09/04 o ‘ 1 '

1.0E-07 i < 2X10® Alom? at -258.0 MVgee
R E . -6 2
Counter Electrode: Platinum Flag ] i< 10” A/cm® at -264.2 mVgce

Reverse sweep rate 0.0167 mV/s X

eldllid

Reference Electrode: Fisher 13-620-52 SN: 3329075P T Trmmmm—— ;

‘ 1.0E-08 : . . . . . . ; ; . . —- -0.60 A
Gas: 99.999% Nitrogen Gas

T 0 12000 24000 36000
Ecorr: — 3? 3 CZ my Model: Keithley 614 SN: 0704934 '

: : ’ . i n s Prorsanone srcnzance e
. Bt 4 ‘5?7\‘} iV Cal: 7/12/04 Due: 7/12/05 e o Time, second

Potentiostat: EG&G Model 273 SN: 10120 & gﬂwi ’f” el overls MV f @F@ 72 ot m%éz . Q 2 f M‘,j Las |
DATAFILE: ( 22y 240 e W ]:264 wd '9% T

Number of Crevice Corrosion Sites: o (/~ /24 (24 max.)

Sevece Corpmim m ] )
X Drewlug # dovordpod. s, 006 e
WY/ 21 Y([\«,uﬂ/» He & qfz00
14 K s Nilaw He Sisfeos A bt i | i A
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Thermally Aged Procedure For Alloy Cc22

Quanity/Specimens = C: C-a2 See‘-:"\uu 7 }\t;\-& A277-3°32064
OVEN= L.‘r\o\)ea.«é sw¥ Goa1T2 Maoce ) 3 51333

[/
OVENSETPOINT= 872 C

OVEN TEMPERATURE=  §79.% °c

Measurement taken with OMEGA MICROPROCESSOR THEMOMETER MODEL# HH2x
SN#= T 4140 CAL= ‘-J):v/wf DUE= lB[m}uq

Thermocouple= .&32\0 tal = 7}:}3}% Oue j/g_g/bj‘

AMOUNT OF TIME = S mia

DETAILS= AH Srcq‘mu\s p°\i5\’\¢9 Te o0 C‘)’L;+ P’LI‘U(\

To Y\\cwu\/ ABCO thceog.a( - S mn T]‘m(_

'H"e‘* WB—" tn Quen~ c_\l\ga

17
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Repassivation Potential lest
Objective: same as pg #1 and #2

Alioy/Specimen: C22 thermally aged 2277-3-326€ .
Sez P& 6, #6720 xuH u///oé

Specimen Preparation: $pecimen machined to dimensions specitied in CNWRA Drawing.ﬁSpecimen

surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in ace

tone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA
Cal: 03/03/04

Initial Weight: 4(). ()] ;3 {0 ?, Model: Sartorius Genius
Final Weight: 4_0 0l 20‘7 2/ CAL: 05/14/0¢

Solution:

EN Mg lle + 060 M Mafuoy),

203509 Mgl 60 (ot ¥ ou4382) V401
284 6q 0 £,), o LR 03394,

Model: OHAUS

Cal: 21604 7(( [0t

Initial pH: 3~ 26 Model: Orion E4 840< " 8>3(s#

. e Finai pH: L(__% 2 Cal: 7/21/04
N pH Probe: #13-620-296

Reagents measured with

Measured with Hg Thermometer SN:
Cal: 06/09/04

Test Temperature: 8@"('

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr; —282:§mV Model: Keithley 614
Ept: —~275.] wW/ Cal: 7/12/04
Potentiostat: EG&G Model 273

DATAFILE: 231243

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

No Lpsion , ho %\}L;V}j ] TL\}D“ wr@ be

T’W /fwéuuz wa .

7 Drwtig 4 300040357026

SN: 1001200316
Due: 9/03/04

SN: 1280909¢
Due: 11/14/04

wedzr Ao
251
SN: 2883 -
Due: grow6s (/28"

_ X
SN:2330 6’(”}/‘5;‘ L

Due: 7/21/05
SN: 4079126P

E98-191
Due: 12/09/04

SN: 4028023F

SN: 0704934
Due: 7/12/05

SN: 41108

ﬁamﬁ

e He sglor

19

1.0E-04 5 — 0.60
; ] potential \
1.0E-05 - . - 0.40
3 current density
. on o~ ] . 3
§
< 1 0E-06 - 020 §
= ] >
[ 2 E:.
[ | C22r253 ] =
2 C-22 heat 2277-3-3266, thermally aged fg o :
T S 1.0E-07 - - 0.00 &
‘5- ; 4 M MgCl, + 0.6 M Mg(NO,), [NO; /[CIT = 0.15 i S
e O ] 80°C & :
Forward sweep rate 0.1 mV/s, Potentiostg\ic at 550 mV for 8 hours
1.0E-08 1 Reverse sweep rate 0.0167 mV/s ' T
: ] i <10 A/om? at 550 mVgee ¥ If///éj’ - -0.20
- 3 i < 2X10°° A/lom® at 550 mVgex s
| i < 10°° A/em? at 550 mVgge ]
1.0E-09 . : , : M , . . , . . . -0.40

60 - 12060 : 24060 36060 e o
Time, seconds

[P N
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Repassivation Potential Test

Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally gged 2277-3-3266 .
‘ S min v?‘gyo‘c (p 16 oA ABH 672D  Xuq afifef

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing{r'Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D!
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz. :

SN: 1001200319
Due: 9/03/04

Snap-on USA’
Cal: 03/03/04

Torque Screwdriver:

Initial Weight: &o. 5"0023 % Model: Sartorius Genius SN: 12809099 e e

CAL: 05/14/04 Due: 11/14/04

Final Weight: 4_04_7((_7’(,9/
Solution: 4‘(‘/\"‘8&; 4 0.60M Ma(wg )v

Sone sobdion aq Teot o213 (P13)

Model: OHAUS

| SN: 2883
Cal: 2romres- 7/(5[0%

Reagents measured with
Due: 864104~ | /‘g(‘pg’

Nz A
Initial pH: 3+ 26 Model: Orion EA 94o>(?( SN:2330 X ¢f
Final pH: /7 g/ Cal: 7/21/04 %I"? Due: 7/21/05 5'{»3/&#" A
: pH Probe: #13-620-296 SN: 4079126P

Test Temperature: 8 oe(, Measured with Hg Thermometer SN: C96-816

Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinumfag .. i e

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas
Ecorr: —43.[ynV

BPt: 4 26.7mV
Potentiostat: EG&G Model 273

SN: 0704934
Due: 7/12/05

Model: Keithley 614
Cal: 7/12/04

SN: 10120 et

DATAFILE: C21Y25¢4

Number of Crevice Corrosion Sites:

1 ~ .
No conpsion ;/&84& St
/(wb»e wpe

A

@ sQajnﬁg CThs Wl be

< strbe Xl He (23t

Cwn ey

O 124 (24 max.) s o o

Current density, A/lcm®

1.0E-04 4 : 0.60
potential ]
1.0E-05 4 .
; current density . 0.40
1.0E-06 4
i C22r254 - 0.20
C-22 heat 2277-3-3266, thermally aged
1.0E-07 i
; 4 M MgCl, + 0.6 M Mg(NOj),, [NO5 J/[CI'] = 0.15
80°C
Forward sweep rate 0.1 mV/s, Potentiostg(c at 550 mV for 8 hours . 0.00
Reverse sweep rate 0.0167 mV/s wl o )
. tfo
1.0E-08 i < 10 A/em? at 550 mVgee X 4 / g
i < 2X10°® Alem?® at 549.1 mVgce :
i < 10" A/em? at 539.2 mVgce
1 .OE-Og T T H T T T T T I T : T A T T T i T T T T -0-20

25260 37260

Time, seconds

49260

1260 13260

Potential, Vgce

21
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Repassivation Potential 1 est —
Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally aged 2277-3-326€ .
| 5 in L g0t p.(C My pabebosh  x 41 flfof
Specimen Freparatiorf: ‘Specimen machiried to dimensions specified in CNWRA Drawing®Specimen 1.0E-05 - . 0.60
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in Dl ] - potential
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware . \
Hardware Torgue to 50 in-oz. . S - T
Torque Screwdriver: Snap-on USA SN: 1001200319
e Cal: 03/03/04 Due: 9/03/04 . - 1 0E-06 - current densit . 0.40
Initial Weight: 37829527 % Model: Sartorius Genius SN: 1280909¢ o .. S
Final Weight: 36{’ 337% ?r CAL: 05/14/04 Due: 11/14/04 ' g
- - 11}
. o) < 3
e SoOlution: Lf_(\l\ Mﬁaz. + O WY Mﬁ(w 5)), ) > > -
q A 0Lf‘2f8'2~‘ = = ;
20335 § 4Ll b0 L YHDT waker 4o 8 106074 [ conroes F0.20 2 o
266-4F M), e Lot o o3 754 2.5L ' T . C-22 heat 2277-3-3266, thermally aged £ :
(=
o
S — s e s . @ . S - e
Reagents measured with Model: OHAUS ‘ SN: 2883 g 4 M MgCly + 0.4 M Mg(NQ3), [NO,;/[Cl] =0.1
_ Cal: 2t6a104  7((§[cY Due: 814104 (fi¢f, v 3 80°C
i -t o i S 1.0E-08 4 Forward sweep rate 0.1 mV/s, Potentiostg‘tc at 550 mV for 8 hours . 0.00 ~
Initial pH: 3 - 70 Model: Orion EA 840 " g/9sz  SN:2330 X.H ) ; Reverse sweep rate 0.0167 mV/s ( / / .
L L N ¢ Cal: 7/21/04 Due: 7/21/05  SI¥ : i < 10" Alem? at 550 MVsce Xt (fefol -
v 4
' pH Probe: #13-620-296 SN: 4078126P i J < 2X10°® Alom? at 550 MVgee -
e - i < 10°® Alem? at 550 mVgce
Test Temperature: 80’(/ Measured with Hg Thermometer SN: E98-191 1.0E-09 . : : , : : . . " , -0.20
Gal: 06/09/04 : 12/09/04 N '
al: 06, Due 0 60 ' 12060 24060 36060 ,
. 1 I
- Counter Electrode: Platinum Flag B Time, seconds . -
Reference Electrode: Fisher 13-620-52 SN: 4028023F
e Gagt 99.999% Nitrogen Gas N R EN—. = S
Ecorr: ~ 888 Vh\/ Model: Keithley 614 ' SN: 0704934
e ERE 4 a g Cal: 7/12/04 Due: 7/12/05 e
Potentiostat: EG&G Model 273 SN: 41108
. DATAFILE: (2) 1245 e N S S
Number of Crevice Corrosion Sites: O /24 (24 max.)
Mo ¢ it i '
S “ o e K bae g B[26 [0 S
s e s DM K’& _1# 2 o. D/ ?-O 2. 5‘7/ w{‘ ' e - - - "
X H /7]
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 2277-3-3266
min oA 820, Pore

X (/‘d

Specimen Preparat?on Specimen Mmachined to dimensions specified in CNWRA Drawmg’c’Speumen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in Di
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-0z.

Torque Screwdriver: Snap-on USA

Cal: 03/03/04
Initial Weight: 4-0. 35502 %
Final Weight: Q&-%Zl%)? 3,
Solution: e MEJ oy + o M MSGUD’?)L

CAL: 05/14/04

Model: Sartorius Genius

SN: 1001200319
Due: 9/03/04

SN: 12809099
Due: 11/14/04

Sne solubion &5 Ted coar280 CP- 22D

Reagents measured with Model: OHAUS

Cal: /64404 715'[64-

initial pH: 2-70

Final pH: J. L6

Cal: 7/21/04

Model: Orion EA 940

pH Probe: #13-620-296

Test Temperature: 8 0"0
Cal: 06/09/04
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: — lf-?.g mU

Bt r4q3.0m/
Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATAFILE: 33, 5kb

Number of Crevice Corrosion Sites:

Mo comrsson | no @Wa _

O 124 (24 max.)

Dmﬂﬂa Ao 0(402. 87/ 026 ,,W)(d

1
E0bfof sN:2330

SN: 2883 o
Due: 8‘/64%94’/5/'7/3’

<. H )
Due: 721/05  BU8¥

SN: 4079126P

Measured with Hg Thermometer SN: C96-816

Due: 12/09/04

SN: 3329075P

SN: 0704934
Due: 7/12/05

SN: 10120

Current density, A/lcm’

1.0E-05

1.0E-06

1.0E-07

1.0E-08

1.0E-09

Time, seconds

0.60
] potential
- 0.40
: current density
: - w
[¥]
0
>
- 020 8
E C22r256 £
. C-22 heat 2277-3-3266, thermally aged g N
3 o
A 4 M MgCl, + 0.4 M Mg(NO3), [NO5 /[CI} = 0.1
80°C t .
Forward sweep rate 0.1 mV/s, Potentlostic at 550 mV for 8 hours . 0.00
E Reverse sweep rate 0.0167 mV/s xorl te / / 'L&
4 i < 10 A/cm? at 550 mVgce
i < 2X10°° Alem? at 550 mVgce i o
i < 10°® A/om? at 550 mVgce
T T T T T ¥ T '020
60 12060 24060 36060
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Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA - SN: 1001200319 ‘ o i

Cal: 03/03/04 Due: 9/03/04 R |

Initial Weight: ?,‘767 3 LL % Model: Sartorius Genius SN: 1280908¢ e R |

- Final Weight: 3%7035’? ? CAL: 05/14/04 Due: 11/14/04 1_'0E'06 E

N

£

Solution: , ’ .

: CIOT £ Wy (ot 00 My} ), | < -
R i T SR PR

/‘7..16? MK(VD})Z il Lét o 02 754‘/' 24/ N § 1.0E-07 ]

T Reagents measured with Model: OHAUS SN: 2883 o B 3

Cal: 20404 [ (4]0 ¢ Due: 8/64464 }({S/ag ) o ]
X g
Initial pH: 2 ,"{é Model: Orion E/';'94O 8/%){0% SN:2330 X.of (&)

e Final pH: 1 ¢ Cal: 7/21/04 : Due: 7121105 §{€f 1.0E-08 -

* pH Probe: #13-620-296 SN: 4079126P ]

Repassivation Potential | est
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 2277-3-326¢ ° . bk ...
Rl uﬁ/aﬁw 5 rain ok 8200, P-(6 Bl ne? l’, Xl 1Yol
Specimen Frepatation: Specimen machied to dimensions specified in CNWRA Drawing” Specimen *, . /99 =
surtaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached 10 specimen using insulated C-276 hardware o 1.0E-05

[=]
Test Temperature: 8 18 . Measured with Hg Thermometer SN; E98-191

. Cal: 06/09/04 Due: 12/09/04 e e s

current densi’ty

C22r257
C-22 heat 2277-3-3266, thermally afed

otential

4 M MgCl, + 0.3 M Mg(NOy),, [NO; J[CI] = 0.075

80°C

Forward sweep rate 0.1 mV/s, Potentiostg{c at 550 mV for 8 hours

Reverse sweep rate 0.0167 mV/s
i <10 A/em? at 550 mVgee

i < 2X10°8 Alem? at 550 MVgee

i < 10°° A/om? at 550 mVgee

v rl /1///03/

0.60

- 0.40

0.20

- 0.00

1 OE'OQ T T
Counter Electrode: Platinum Flag

s i o o b L e+ S i S A AT S 360

Retference Electrode: Fisher 13-620-52 SN: 4028023F

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

Ecorr: —|R¢.0 MV Model: Keithley 614 ' SN: 0704934

e = - 4 ),6\7 M\/ Cal: 7/12/04 Due: 7/12/05 e

Potentiostat: EG&G Model 273 SN: 41108

DATAFILE: C22 r;,}-'] e e e e e e

Number of Crevice Corrosion Sites: O /24 (24 max.)

T T T T T T T T T ¥

12360 24360 36360

Time, seconds

N o NSO | o ﬁ?goﬁnj v\g e e e e

e o Xhwa He o B16fer .

48360

-0.20

Potential, Vgce

27
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Repassivation Potential Test ‘ - o _ S
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 2277-3-3266 -
) 5.7 of B0t p.(6 Ao wikdbosk . ¥ Loy 1.0E-05 - 0.60
Specimen Preparation: Specimen méchined to' dimensions specified in CNWRA Drawing. Specimen 3

surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in Di potential
; - 0.40 '
current density ‘
C22r258 . 0.20 .
C-22 heat 2277-3-3266, thermally aged s et e

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. i
Hardware Torgue to 50 in-oz. .

4 M MgCl; + 0.3 M Mg(NO,), [NO;)/[CI] = 0.075
80°C &

Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV
for 8 hours o .
Reverse sweep rate 0.0167 mV/s v uf /o {

i < 10°° Alem® at 550 mVgce e

i < 2X10°® Alom? at 550 MVece -

i <10 A/em?® at 550 mVee _ e e
{ N ‘ - T |l T T T T T v -0-20

Test Temperature: 2v( Measured with Hg Thermometer SN: C96-816 0 1 S ————— .

Cal: 06/09/04 Due: 12/09/04 o 360 12360 24360 36360 48360 s
Time, seconds

Torque Screwdriver: Snap-on USA SN: 1001200319 » 1.0E-06 -
Cal: 03/03/04 Due: 9/03/04 o :

Initial Weight: <0 ﬁé(é ? Model: Sartorius Genius SN: 12809099
Final Weight: 40 .19 74[ %/ CAL: 05/14/04 Due: 11/14/04 et e i

Solution: P Mﬂc(l ~ 03 M Na(ND})z

1.0E-07 +

Some solkion as CZ)Y)KY C F~ 26)

Potentlal, VSCE

-1.0E-08
Reagents measured with Model: OHAUS o SN: 2883 L T e o
Cal: 2164404, 7/ 5 [ Due: B/o4764 t/z;/og
. xe_
Initial pH: 9 95 Model: Orion EA 940  5(3{¢# SN:2330

Final pH: })', 3 Cal: 7/21/04 Due: 7/21/05
PH Probe: #13-620-296 SN: 4079126P

Current density, A/lcm?

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 3329075P e

Gas: 99.999% Nitrogen Gas

Ecorr: — (F.0mV Model: Keithley 614 SN: 0704934
Ept: 4,((, {- 3 my Cal: 7/12/04 Due: 7/12/05 et e ’
Potentiostat: EG&G Model 273 SN: 10120

Number of Crevice Corrosion Sites: O 124 (24 max) | SRR X‘Lwaﬂ 8(’7/7 /076 S ——

No corvoiim,  pe r/(w‘m\us/

X DWMa—;d s, of ¥02. $- 0¥ . | )(H I/ﬁ/j | U
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et ot e e Cal: 2164/04

Repassivation Potential test

Objective: same as pg #1 and #2 et e e e .

Alloy/Specimen: C22 tbrle,r'r;illy aged 2277-3- 3266 X /1// /05/
Specimen Preparation: Specimen achméaPo dln’iensxons specmed in CNVVRA Drawmg Specimen
surtaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in Dl
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware
Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA SN: 100120031¢
Cal: 03/03/04 Due: 9/03/04

Initial Weight: 3989270 4 modet: Sartorius Genius SN: 1280909¢ ]
Final Weight: 39 £q.g(¢ 3 CAL: 05/14/04 Due: 11/14/04 '

Solution: 4_ M N\ffdz

.‘1,02';-(8(\'&36(2.6(1(-/0 Lféﬂ(’O(#zgz/ 'FDi\,UE&,f/{j)

1.0E-02 4

current density

1.0E-03

potential
1.0E-04 -

T

Reagents measured with ~ Model: OHAUS SN: 2882 -0.10

C22r259
C-22 heat 2277-3-3266, thermally aged

AS M B0k " w X.H
Initial pH: 3 .02 Model: Orion EA 940 SN:2330 60594

1.0E-05 4

Potential, Vgce

- -0.30

4 M MgCl, [NOzJ/[CT] =0
80°C £

Forward sweep rate 0.1 mV/s, Potentlosth at 50 mV for 8
hours

Reverse sweep rate 0.0167 mV/s xH Ufr / (14

i <10 Alcm® at -219.1 mVgee
i < 2X10°® Alom? at -256.0 MVgge :
i < 10® Alom? at -261.9 mMVgge
. T 1 T ¥ T T T T T T T T T T T ¥ '070
Gas: 99.999% Nitrogen Gas 0 12000 24000 36000 48000

et Ecorr; —~) 16 0V Model: Keithley 614 ' SN: 0704934 e _ Time, seconds e
Ept: 43746 mV Cal: 7/12/04 Due: 7/12/05

Current density, Alcm®

Final pH: 5‘74 Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4079126P

Test Temperature: 802 Measured with Hg Thermometer SN: E98-191 1.0E-06

Cal: 06/09/04 Due: 12/09/04

oldtdd

moresenn oo Gounter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4028023F v 1.0E-07 .

e comemerenni Potentiostat: EG&G Model 273 SN: 41108 S — — N

DATAFILE: 221 zgf(

“““ Number of Crevice Corrosion Sites: 2 % 124 (24 max.) e . ‘ I B el L B e

. Severe comszion Fﬂé&wg civvion ol sider . Bolt (w{ﬂ . . | e

*DM’%’# 20001 f7f . S
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Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: 02? theran:?IIy age‘% 2277-3-3266 > ka X I’( ”/( 0\&’ R e e e
) p5‘m{n 370 AP-({G Ao W’ef . . ,
Specimen Preparation: Specinfen mdchined to dimensions specified in CNWRA Drawing” Specimen e
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI : B e
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

1.0E-02 - o
Torque Screwdriver: Snap-on USA SN: 1001200319 h . - 0.30 s e
Cal: 03/03/04 Due: 9/03/04 e i . e e e

» , : 3 ' current density
Initial Weight: 4-0. 66¢5( ¢ Model: Sartorius Genius SN: 12809099

Final Weight: 0.44.(60 §  CAL: 05/14104 Due: 11/14/04 e i 1.0E-03 |
] - 0.10

Solution: M (Mg L ] e
. Mgl © potential i
; 1.0E-04 . -
Sewme solution at  _r At @zmﬁ (p-30) : L -0.10

- Reagents measured with Model: OHAUS SN: 2883 T

Cal: 2702184 He Due:{ﬁ?‘ﬁzﬂ-;‘eal-

, 7S (06 X, IS R N

T e nitial pH: 30 2 Model: Orion EA 940 %Mlﬂ‘é SN:2330 X.-H 4 M MgCl, [NOsJ/[CI] =0 0.30
Final pH: 1)\4)7 Cal: 7/21/04 Due: 72105 91 al(a;a‘ - 80°C ¢ : B

T pH Probe: #13-620-296 SN: 4079126P - Forward sweep rate 0.1 mV/s, Potentiostaic at 50 mV for

A
hours
1.0E-06 Reverse sweep rate 0.0167 mV/s X ord ”/’/"( - -0.50

Test Temperature: W57 Measured with Hg Thermometer SN: C96-816 _ i < 10° A/em? at -149.6 mVgee .
Cal: 06/09/04 Due: 12/09/04 RS - ] i < 2X10°® Alom? at -232.5 mVsce - e

C22r260
C-22 heat 2277-3-3266, thermally aged

Potential, Vgce

1.0E-05 -

Current density, A/lcm?

Lol

- Counter Electrode: Platinum Flag 1.0E-07 ; , i<l 10_6|A/0n|12 atl-251..8 mIV SCE, . . r r . . r . _ -0.70 T
Reference Electrode: Fisher 13-620-52 SN: 3329075P . 0 12000 24000 36000 48000
Gas: 99.999% Nitrogen Gas o Time, seconds e it
Ecorrr — 208-) wmy Model: Keithley 614 SN: 0704934 e
. Pt £392-0 Cal: 7/12/04 Due: 7/12/05 S —
Potentiostat: EG&G Model 273 SN: 10120 S,

DATAFILE: (22 240 e o [ : | S—

Number of Crevice Corrosion Sites: %24 (24 max.) o o § R f» ] s e e
é v wﬂ’zw . ) ) i } } ; / /(,‘_é;,uja\ ,r 6? {( /0 SL | M

JLD rw«na# 20,0402 57/. 26 KeH Ao S

Kl Mo gy T
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Repassivation Fotential lest
Objective: same as pg #1 and #2

Aloy/Specimen: C22 therma!lyca}%ed 2277-3-326¢ R
in X §79

ockebooh .

X Jtfo§

. o T, P ARY _ _
Specimen Freparatioll: Specimen machinéd to dimensions specified in CNWRA Drawing. Specimen
surtaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in Di
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware

Hardware Torgue to 50 in-oz.

Snap-on USA
Cal: 03/03/04

Initial Weight: 3‘?7756@ 13 Model: Sartorius Genius
Final Weight: 57?7?7} 2, CAL: 05/14/04

Solution: 4(\/\ MJZC(}«—!' (N\ W(QND; b2
2232 § Mgl 6r>0 Let ¢ 0a282]
GH1.0 G Mgy, b Lok § 03T54¢

Model: OHAUE
Cal: Zro44604 7{{5’{0@

Modet: Orion EA 840 11 23or

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

Torque Screwdriver:

Reagents measured with

initial pH: 2 45
Final pH: 4_5(

o
Test Temperature: ”() ¢
Cal: 06/09/04

Counter Electrode: leatinUm Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: ~ [32:Gm{/

Ept: 4.290.0mV
Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATAFILE: (221 20|

Number of Crevice Corrosion Sites:

No cormion, po yéuww&

O /24 (24 max.)

SN: 1001200316
Due: 9/03/04

SN: 1280909¢
Due: 11/14/04

+ DT water

SN: 28823
Due: 864404

SN:2330 '/[S[JS

Due: 7/21/05 fofor”
SN: 4079126P

Measured with Hg Thermometer SN: E98-191

Due: 12/09/04

SN: 4028023F

SN: 0704934

Due: 7/12/05
SN: 41108

Dot # 35 02 57628 byl

K o apbe

0.60

0.20

- 0.00

1.0E-05 -
] potential
1.0E-06 -
B : current density
£ ]
= ]
>'; E
=
7]
< 1.0E-07 4
9 1.0E-07 ; C22r261
= ] C-22 heat 2277-3-3268, thermally aged
o
E =
= | 4 M MgCl, + 1 M Mg(NO,), [NO;J/[CI1=0.25
O 110°C
1.0E-08 A Forward sweep rate 0.1 mV/s, Potentiostg\i.c at 550 mV for 8 hours
] Reverse sweep rate 0.0167 mV/s :
- i < 10°° Alem? at 550 mVgqe YI'& >
i < 2X10°® A/em? at 550 mVgee // !
- i < 10® Alem® at 539.8 MVgge
1 .OE'OQ T T T T T T y T T T T
0 12000 24000 36000
S Time, seconds

-0.20

Potential, Vgce

35

Nk He e
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Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally age

Specimen Preparatlorf-Spemmen machmed to dlmer(

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 3(1.%575/ ¢
AT

Solution: 4(\/\ Mj’c(l + (p/\ {‘W%)L

Final Weight:

Repassivation Potential Test

6Mnrw7é¢

sions specified in CN

2277 3 3266

Snap-on USA
Cal: 03/03/04

Model: Sartorius Genius
CAL: 05/14/04

bok . ¥ .pt

WRA Drawmg"'Spe

SN: 1001200319

Due: 9/03/04

SN: 12809099
Due: 11/14/04

Same 60ldion as Cor2b| (P- 3¢)

Reagents measured with

Initial pH: 2- 44
Final pH: %06

Test Temperature: l [0%

Counter Electrode: Platinum Flag

Model: OHAUS
Cal: 2184404 7((5(5;<
Model: Orion EA 940

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

SN: 2883
Due: BIt4/64-

"/f/ed’

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

1/5(&

SN:2330

Due: 7/21/05
SN: 4079126P

Measured with Hg Thermometer SN: C96-816

Cal: 06/09/04

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ept: )’8('°ML/ )(\qf’f
s e Potentiostat: EG&G Model 273

DATAFILE: ( 2}(}52,

Number of Crevice Corrosion Sites:

No corrsien  po

’

o6

mw

Ecorr: =g — 84 mWiodel: Keithley 614

Cal: 7/12/04
»or

€] /24 (24 max.)

.
AF oa

Due: 12/09/04

SN: 3329075P

SN: 0704934
Due: 7/12/05

SN: 10120

)c 1 1// 7/ 03

/2.[ 0 <,L

.ot

1.0E-05 - 0.60
potential
1 - 0.40
o
£ 1.0E-06 - :
3 current density ] w
. < W
- 3 (%]
2 ] >
2 ' L 020 8
e S 1 C22r262 -
° C-22 heat 2277-3-3266, thermally aged 8
B § 4 M MgCly + 1 M Mg(NO3), [NO,}/[CI1=0.25 i &
5 10E'07 . . glls + g( 3)2,[ 3] [ ] = V.
(& 110°C
Forward sweep rate 0.1 mV/s, Potentlostxc at 550 mV for 8 hours . 0.00
Reverse sweep rate 0.0167 mV/s P )
] i < 10" Alem? at 550 MVgce ¥+ ”//‘S
i < 2X10°® A/em? at 550 mVgce 3
i < 10 A/cm?® at 550 mVgce
O, 1 OE'OS T T T ¥ 4 T T T T T T T T T T ¥ T ¥ T '020
180 12180 24180 36180 48180

Time, seconds
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 16 NB# 672) 2277-3-3266
Specimen Preparation: Specimen machined to dimensions specified in CNWRA DrawinéSpeqimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI ‘
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware L S 1.0E-05 0.60
Torgue to 50 in-o0z. : E )
Torque Screwdriver: Snap-on USA SN: 1001200319 - ) tential -
Cal: 09/03/04 Due: 3/03/05 ] poten -
Initial Weight: 347. 32 %6 ] Model: Sartorius Genius SN: 12809099 ]
Final Weight: 39 354 2% §  CAL: 05/14/04 Due: 11/14/04 1.0E-06 - current density - 0.40
. . . ~ 3
Solution:  fe i Mgl , 08 M 105, £ )
" ]
. t4 04282 I < | g
2635 § M36(1.5Hq,0 Lot # 04282 «+ DI welor - < | k
| — st g £ 3
512.8 3 MyW0; )5 bt0 Lot 057 As 265L N e 210807 | rnes 020 E
- - . m E
Reagents measured with Model: OHAUS SN: 2883 o : C-22 heat 2277-3-3266, thermally aged -g R
. Cal: 7/15/04 Due: 1/15/05 . - = 5 ) 0.
B £ ’ 4 M MgCl, + 0.8 M Mg(NOs),, [NO5J[CI = 0.2
Initial pH: )9’ Model: Orion EA 940 SN:2330 3 k 110°C - -~
Final pH: d Cal: 7/21/04 Due: 7/21/05 T o Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours L 0.00
¢ 2 \ 1.0E-08 3 :
pH Probe: #13-620-296 SN: 4079126P Reverse sweep rate 0.0167 mV/s Yorl 0 /( /o - e s
. - - i < 10°® A/om? at 550 mVgge
7 i < 2X10° A/em® at 550 mV. -
Test Temperature: ‘ ’0—% Measured with Hg Thermometer SN: E98-191 '< 2X,60 (;m SCE B
et it o R o i<10” Alcm” at 537.8 MVgce
T Cal: 06/09/04 Due: 12/09/04
counter E'ectrOde: Platinum Flag PR £ S A i e a0 o asa s 1 .OE-OQ I T T ' T T T T T T T T T A T T t T -0-20 ~ - e -
- i 48000
. Reference Electrode: Fisher 13-620-52 SN: 4028023p 0 12000 | 24000 36000 8 m -
S— Time, seconds
Gas: 99.999% Nitrogen Gas ’
Ecorr: —(0[- TmV  Model: Keithley 614 SN: 0704934 e S e
S Ept:  +45%[.6mV Cal: 7/12/04 Due: 7/12/05
Potentiostat: EG&G Model 273 SN: 41108 e o - e it
p A b AR S A i ey ( - —
DATAFILE: (" 22) 26 > :
o Number of Crevice Corrosion Sites: 0 124 (24 maX.) . et - S — e e (s b e
No conssion, no shain: » __ e S SO U
(mewa«ﬁl- - o.ol%o2. 5. 76 / ol ”/ 2/ M
X s Ao < B M,
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T Reference Electrode: Fisher 13-620-52 v SN: 3329076P

41

Repassivation Potential Test

Objective: same as pg #1 and #2 1 .0E-O5‘ E 0.60

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 16 NB# 672)  2277-3-3266 s s . .
) potential

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. i
- Hardware Torgue to 50 in-oz. ' 1.0E-06 - : L 0.40
Snap-on USA SN:1001200319
Cal: 09/03/04 : Due: 03/03/05

initial Weight: 2. 66522 ¢ Model: Sartorius Genius SN: 12809099

Torque Screwdriver:’

current denéity~

Final Weight: 729 a‘;fj CAL: 05/14/04 : Due: 11/14/04 0E-07 1 o
77.7 7 ? 1.0E-07 : Co2r264 ) - 0.20 1
i C-22 heat 2277-3-3266, thermally aged ! -

Potential, Vg

4 M MgCl, + 0.8 M Mg(NOy), [NO;J/[CI] = 0.2

Solution: . ¢ )
olution 4 M Nla’((; -+ o~§ M tMlgWﬁ )2,
110°C ‘ A
1.0E-08 4 Forward sweep rate 0.1 mV/s, Potentiostalc at 550 mV for 8 hours 0.00

Some QO(/LV{;CW oh Hask c22¥ 263 Cf.%g )
Reverse sweep rate 0.0167 mV/s

Reagents measured with Model: OHAUS SN: 2883 Trrmmm— ] . . 5
Cal: 7/15/04 _ Due: 1/15/05 ' ] 1< 107 Alem™ at 550 mVgce H /o
i i <2X10°® A/lem® at 550 mVgee . e

initial pH: 2-% ) Model: Orion EA 940 SN:2330 o ] i< 10 Alem? at 550 mVce
- Final pH: ﬁL %K Cal: 7/21/04 Due: 7/21/05 : et e 1.0E-09 ‘ )
PH Probe: #13-620-296 SN: 4079126P | - T oo 0,20
0 12000 24000 36000 . e

Time, seconds

Current density, A/lcm?

¢
Test Temperature: [{n Measured with Hg Thermometer SN: C96-816
Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinum Flag .

Gas: 99.999% Nitrogen Gas
Ecorr: —]3 72 "”Vl: Model: Keithley 614 SN: 0704934 '
Ept 43 6ml/ Cal: 7/12/04 Due: 7/12/05 e , =

Potentiostat: EG&G Model 273 SN: 10120 §
- [ et e . . - v
|
DATAFILE: (22 ) 2 64 e ] ) B
Number of Crevice Corrosion Sites: & 124 (24 max.) , N -
| Mo cantsn, o shwinis o Xdlew fe qishy
o Drwmz # 2o.00402800 006, X crl oY “ ) v
L 7/ oy %&u e e e




42

Repassivation Potential Test

Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 16 NB# 672) 2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawin§8pecimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware
Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA SN: 1001200319

Cal: 09/03/04 Due: 3/03/05
Initial Weight: 4-0. 3% 74/ Model: Sartorius Genius SN: 12809099 ST
Final Weight:  &.0- ;fZ?f g/ CAL: 05/14/04 Due: 11/14/04

Solution: [(,N\ A,ig C@} -+ &(, M Mg{ND& )L

2033 8 maal o Lot # OW’?Z/},& DI ww@erf:

Reagents measured with Model: OHAUS SN: 2883 e
S Cal: 7/15/04 Due: 1/15/05 ’
Initial pH: 3.1 Model: Orion EA 940 SN:2330
Final pH: [F 7‘ Cal: 7/21/04 Due: 7/21/05
B - ) pH Probe: #13-620-296 SN: 4079126P
o .
- Test Temperature: ” [y} C Measured with Hg Thermometer SN: £98-191 e
Cal: 06/09/04 Due: 12/09/04
T Counter Electrode: Platinum Flag T
Reference Electrode: Fisher 13-620-52 SN: 4028023P e
Gas: 99.999% Nitrogen Gas
Ecorr  —65 .| my Model: Keithley 614 SN: 0704934 R
Ept: ,+33 . L’-MU Cal: 7/12/04 Due: 7/12/05
mmmm— Potentiostat: EG&G Model 273 SN: 41108 A

DATAFILE: C22 [ 264

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

Y WS j;,,z cowoded ;fef& 3 mall ,{m—@»f both hde o "SWM

Xkl tfzfeh .

C Xthwte Ghpey

Current density, A/cm?

1.0E-04

1.0E-05

Lol

1.0E-06 1

1.0E-07 -

potential

C22r265
C-22 heat 2277-3-32686, thermally aged

- 4MMgCl, +0.6 M Mg(NO;), [NO;/[CI = 0.15
110°C
Forward sweep rate 0.1 mV/s, Potentiostgl\c at 550 mV for 8 hours

Reverse sweep rate 0.0167 mV/s -
i <10° Alem? at 550 mVege Xl 1t/ /28

i <2X10°® A/em? at 550 mVgee i
i <10 Alem® at 510.3 mVgee

T T T T T T T T t T T T T T u T 0 T

12000 24000 36000 48000
Time, seconds

0.60

0.40

-0.20

Potential, V.
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e Repassivation Potential Test

Objective: same as pg #1 and #2 0.60

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 16 NB# 672)  2277-3-3266 I ]

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

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

T Hardware Torgue to 50 in-oz. o 1.0E-05 - 0.40

Torque Screwdriver: Snap-on USA SN: 1001200319 current density

Cal: 09/03/04 Due: 03/03/05

Initial Weight: 4;0"7/}2 6/2 3 Model: Sartorius Genius - SN: 12809099
Final Weight: ({‘0.);3 6 3 } CAL: 05/14/04 Due: 11/14/04

Solution: Z4 Mg (, + g M 4 8@% ),
Some soliion as Tesk ¢ wks CP42)

1.0E-06

C22r266
C-22 heat 2277-3-3266, thermally aged

Potential, Vg

4 M MgCl, + 0.6 M Mg(NO;), [NO3V/[CI]=0.15
110°C
Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours

Current density, A/lcm?

1.0E-07

Reagents measured with Model: OHAUS SN: 2883 Reverse sweep rate 0.0167 mV/s ot .
Cal: 7/15/04 Due: 1/15/05 - 1< 107 Alem”at 550 mVsce wtouf ’/ of
e - i <2X10°® Alem? at 550 mVgee

Initial pH: 4.3 Model: Orion EA 940 SN:2330 | < 10 Alom? at 550 mVeeg

e — Final pH: 479 Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4079126P 1 0E'08 T T T Y T T T T T T T T T gy T T T T T "0.20
e o 0 12000 24000 36000 48000

Test Temperature: ( ( fi/ Measured with Hg Thermometer SN: C96-816 o Time, seconds A
TrTmm———— Cal: 06/09/04 Due: 12/09/04 Tmmm———
i Counter Electrode: Platinum Flag e

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas

Ecom: — 742V © Model: Keithley 614 SN: 0704934 o
Ept: 4-1(..)8»‘0 Y“U' Cal: 7/12/04 Due: 7/12/05

Potentiostat: EG&G Model 273 SN: 10120 e e i o g

|
DATAFILE: (3 2¥2 éé ]w e
!

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

x
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«j H oo ere02. 827, 088, ' H

Repassivation Potential Test
Obijective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 16 NB# 672) 2277-3-3266

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

SN: 1001200319
Due: 3/03/05

Torque Screwdriver: Snap-on USA

Cal: 09/03/04

SN: 12809099
Due: 11/14/04

Initial Weight: 3?-’21;3 j Model: Sartorius Genius

Final Weight: 39./5672 ¥ cAL: 054
Solution: e M%CCZ —+0.4M MaCWA)z_

2037 § Nglh-bHo Lokt 0e2B2 }ﬂwwéaf Ao gl
2564 G myllvyy o0 Lot # 03704

Reagents measured with Model: OHAUS SN: 2883
Cal: 7/15/04 Due: 1/15/05
Initial pH: 2. 78 Model: Orion EA 940 SN:2330

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

Due: 7/21/05
SN: 4079126P

Final pH: 4}_7 g

()
Test Temperature: ( (O ¢ Measured with Hg Thermometer SN: E98-191

Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4028023P
Gas: 99.999% Nitrogen Gas
Ecorr: —[30 1y Model: Keithley 614 SN: 0704934

Cal: 7/12/04 Due: 7/12/05

Ept: 4 27% Y

Potentiostat: EG&G Model 273 SN: 41108

DATAFILE: ¢ 22V 26 7]

Number of Crevice Corrosion Sites:

Oz corvled ﬁf”é’

| 124 24 max)

| 11/7/05

Irntonane s i sy s A

Current density, A/lom®

1.0E-05 ; - 0.60
] potential
] current density
- 0.40
1.0E-06 -
1 C22r267 - 0.20
C-22 heat 2277-3-3266, thermally aged
4 M MgCl, + 0.4 M Mg(NO:. NO;)/[CI=0.1
1.0E-07 - \ gliz + g(NO,), NO3J/[CI]
; 110°C yu
Forward sweep rate 0.1 mV/s, Potentlostxc at 550 mV for 8 hours 0.00
7 Reverse sweep rate 0.0167 mV/s ’
i < 10" Adom?® at 550 mVgce Xt /’///Of/
i < 2X10°® A/em® at 318.7 mVgce
i < 10 A/om? at 184.5 mVgce
1 -0E‘08 T T T T T T T T T T T i H v T T T T Lf T T T T '0’.20

0 12000 24000 36000 48000 60000
Time, seconds

Potential, Vgce
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Repassivation Potential Test

Objective: same as pg #1 and #2 SRR e ' R ' o ' ' A ST

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 16 NB# 672)  2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing‘kSpecimen

surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI 1.0E-05 - - 0.60
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. R ] potential ﬁ
Hardware Torgue to 50 in-oz. ) ) i i
e i Torque Screwdriver: Snap-on USA SN: 1001200319 e ] o
Cal: 09/03/04 Due: 03/03/05 ’ :
Initial Weight: 3738253 8’ Model: Sartorius Genius SN: 12809099 o s S ] donsi - 0.40 !
. . curreng aensity i
Final Weight: CAL: 05/14/04 Due: 11/14/04 ~ i
inal Weig 3? 35 7{6 } . - L g 1.0E-06 - ‘
3 - w
Solution: I E . O |
MG+ 0. MU, ), > : >
" - et £
N 2 - 020 8
Seme 50 hion co Aot C2r26] C Pﬂ-é) S C22r268 0 F-S
e o e E ] C-22 heat 2277-3-3266, thermally aged %
c ,
Reagents measured with Model: OHAUS SN: 2883 (] A i 1 o
=0.1
Cal: 7/15/04 Due: 1/15/05 [ 5 1 _0E-07 i 4M MgC'Z +04M Mg(NO3)2, [N03 ]/[Cl ] 0 ‘
_ o ; 110°C s N
Initial pH: 278 Model: Orion EA 940 SN:2330 o e : Forward sweep rate 0.1 mV/s, Potentiostg'{c at 550 mV for 8 hours N 0.00
Final pH: 44§ Cal: 7/21/04 Due: 7/21/05 ] Be"er_ﬁ‘;/swefpt':;o'o\;67 s et Sl
pH Probe: #13-620-296 SN: 4079126P - i<10 6cm a2 MVgsce
ettt i < 2X10° Alom? at 550 mVsce A
o i < 10 A/em® at 550 mVgee
S Test Temperature: “o 4 Measured with Hg Thermometer SN: C96-816 S, R
Cal: 06/09/04 Due: 12/09/04 1 .0E'08 T T T u T T T T T T T T T T T T T g T T T T T '020
e i 48000 60000
' Counter Electrode: Platinum Flag 0 12000 24000 36000
Reference Electrode: Fisher 13-620-52 SN: 3329075P Time, seconds
Gas: 99.999% Nitrogen Gas
T Ecor: —(67-3mU Model: Keithley 614 SN: 0704934 m——
Ept: 333.6 mv Cal: 7/12/04 Due: 7/12/05
Potentiostat: EG&G Model 273 SN: 10120
i e, S O S ! h
DATAFILE: (22626 %
Number of Crevice Corrosion Sites: _Z 124 (24 max.) ' o

*W"aﬂ‘ N Ny o Yok He TP
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THERMALLY AGED PROCEDURE

Quanity/Specimens = o
OVEN= Lino\bmd,_ _Snfu' 90517 Mo | # $1333
OVEN SETPOINT= 70

OVEN TEMPERATURE= 873.L°C

Measurement taken with OMEGA MICROPROCESSOR THEMOMETER
SN#= T -94i4y CAL= LI/:7/U~\ DUE= lb/:ﬂ/og
Thermocouple= =
P 720 Col ‘1/2)/“4.( Sue l/w/or

MODEL# HM22-

AMOUNTOF TIME = & o

DETAILS= AN Specimen glmea + 600 Gt
‘)(L“oa -\“0 -k'\g'a,m‘q“\l Aato ‘Puoe_.ouﬂg ~ & ma Tw
Yhem \-NA‘\M. Quon(‘.\/u.o
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Repassivation Potential Test
Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# ?"_ﬁ\NB# 6722ws 2277-3-3266

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

SN: 1001200319
Due: 3/03/05

Snap-on USA
Cal: 09/03/04

Torque Screwdriver:

SN: 12809099
Due: 11/14/04

Initial Weight: Z{-(? q‘ﬁ’"m 3 Model: Sartorius Genius
Final Weight: 4.0 >7§27 & cAL: 05/14/04

Solution: 4_ (V\ 6\/%/(:(7/ + 0 51\/‘ Nﬁb"ﬂ;)}
}qf;%g{ $ My, éH))) tséﬁ 04243 | +DT waker Ao
( Model OHAUS L4 a315€¢ SN: 2883 ks

Reagents measured WIth

Cal: 7/15/04 Due: 1/15/05
Initial pH: ) ﬁ’ ¢ Model: Orion EA 940 SN:2330
Cal: 7/21/04 Due: 7/21/05

Final pH: -'5"” ?é

pH Probe: #13-620-296 SN: 4079126P

Measured with Hg Thermometer SN: E98-191

e Test Temperature: ”0‘&
Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4028023P

Gas: 99.999% Nitrogen Gas

e e Ecorr: —46" o\
deo.o ralf

Crmmmmm—— Potentiostat: EG&G Model 273

SN: 0704934
Due: 7/12/05

SN: 41108 .

Model: Keithley 614
Cal: 7/12/04

DATAFILE: ¢ 22V 7/57

Number of Crevice Corrosion Sites: [7/24 (24 max.)

s Rare tonosion ovownd el oles and bt [ole
S W&fv\u 9{04"»5"‘(, d o OL‘

...... )e bm% #H Do o §0D:6D ) eTE
3(' n/7/o -

T K e gl

1.0E-02 + . 0.60
: potential
1.0E-03 E current density
. 3 - 0.40
e
s ]
i o 13}
= 1.0E-04 4 C22r269 @
."‘% C-22 heat 2277-3-3266, thermally aged >.
g -0.20 8
T A 4 M MgCl, + 0.3 M Mg(NOy), [NO;J[CI'] = 0.075 g
S 1.0E-05 4 110°C 5
~ = E Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV i o.
3 ] for 8 hours
Reverse sweep rate 0.0167 mV/s xr( ”/I /L’S/
- i <10 Alem® at -81.0 mVgge - 0.00
1.0E-06 i <2X10° A/om? at -102.9 mVgee
- i <10® A/om? at -106 MVgee
1 -OE-07 f T Ll 1) T ¥ T T Lt ¥ T T T T T T T T T T T T ¥ -0-20

12000 24000 36000 48000 . 60000 72000
Time, seconds
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Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 6. NB# 672

Specimen Preparation: Specimen machined to dimensions spe“‘ﬂed in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

Repassivation Potential Test

|
2277-3-3266
X

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver:

Initial Weight: 4.7 32 2% §
Final Weight: 2. 56 045 ?/

SN: 1001200319
Due: 03/03/05

Snap-on USA
Cal: 09/03/04

SN: 12809099
Due: 11/14/04

Model: Sartorius Genius
CAL: 05/14/04

Solution: ({—W\ ()"\&6(’} 4+ 03m MﬁCNvZ )L

Sounl Solwéim o5 ;(;w@ 'C‘)Q/i’%‘? CF ,(’2)

Reagents measured with

Initial pH: 2 ?é
Final pH: 5 7&

Test Temperature: {( 09(,

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: "'79'*6”\’}
e 1378 T

Potentiostat: EG&G Model 273

DATAFILE: 22k 2‘( o

Number of Crevice Corrosion Sites:

SN: 2883
Due: 1/15/05

Modei: OHAUS
Cal: 7/15/04

Model: Orion EA 940 SN:2330
Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4079126P

Measured with Hg Thermometer SN: C96-816
Cal: 06/09/04 Due: 12/09/04

SN: 3329075P

SN: 0704934
Due: 7/12/05

SN: 10120

Model: Keithley 614
Cal: 7/12/04

J 2 /24 (24 max.)

Bold hule o we(a Coveoded | &Mjca ﬁmm? a;(
%

Y Drawsig # po.ol%en. sl

NS

Fnloy

55

1.0E-02 - 0.60
i ; potential ‘
1.0E-03 4 current density Z
S— ] - 0.40 i
N
5 |
2 3 :
- 1.0E-04 5 221270 g
s 5 C-22 heat 2277-3-3266, thermally aged >.\ ,
£ : L 020 8 |
R T . 4 M MgCl, + 0.3 M Mg(NO,), [NO;J/[CI] = 0.075 g
£ 1.0E-05 - 110°C 3
o = E Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV 3 o
3 ] for 8 hours A
Reverse sweep rate 0.0167 mV/s Kl | / { { Q‘/
S i < 10° A/em? at -39.7 mVgee - 0.00
1.0E-06 i < 2X10°° Alem? at -59.7 mVgge
s i <10 A/em® at -62.7 mVgge
1 -OE-07 T T T T i T T T T T ¥ 1l T T T T | T T T -0-20
B 0 12000 24000 36000 48000 60000 72000
Time, seconds
a4 Ay formm
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Repassivation Potential Test
Objective: same as pg #1 and #2 j"/
Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# M“NB# 672) 2277-3-3266

Specimen Preparation: Specimen machined to dimensions specnfned in NV\[RfDrawmg Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in Di
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware

Dmfhxé go o/z(-on 57/ (mé

Torgue to 50 in-oz.

Snap-on USA
Cal: 09/03/04

Initial Weight: 4—()(@‘72‘!’2 Q Model: Sartorius Genius
Final Weight: 4204383 ¢ caL: 05114104

Solution: L(, M MW,} ’ 02 M A’%QU?% )L
25331 § gllo 60 st 2 OF282]
2524 Mgl2s), Lot t 03 TSk

Reagents measured with Model: OHAUS
Cal: 7/15/04

Torque Screwdriver:

Initial pH: 2 . é I Model: Orion EA 940

Final pH: é\ ( ; Cal: 7/21/04
' pH Probe: #13-620-296

Q
Test Temperature: l ((} C
Cal: 06/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: 009 9 my Model: Keithley 614
EPt 43620 my Cal: 7/12/04
Potentiostat: EG&G Model 273

DATA FILE: C_?,Z,T}?’

Number of Crevice Corrosion Sites:

S e 9€a‘ N%

7 L((;/J(L

SN: 1001200319
Due: 3/03/05

SN: 12809099
Due: 11/14/04

})ﬁww@e%a

2470
SN: 2883
Due: 1/15/05

SN:2330

Due: 7/21/05
SN: 4079126P

Measured with Hg Thermometer SN: E98-191

Due: 12/09/04

SN: 4028023P

SN: 0704934
Due: 7/12/05

SN: 41108

2] 34l 24 max.)
Bolt (ole o seve rg,ea corpod %/ KH 4 (>¢sy

Current density, A/cm?

57

1.0E-02 ;5 0.60
1 potential -
1.0E-03 4 L 0.40
3 current density _—
. e
1.0E-04 5 Cc22r271 -020 8§
C-22 heat2277-3-3266, thermally aged >h s
1 i I
: 4 M MgCl, + 0.2 M Mg(NO;),, [NO; J[CI'] = 0.05 ;C: -
1.0E-05 4 110°C - 000 ©
E Forward sweep rate 0.1 mV/s, Potentiosta‘tc at 550 mV ' o
3 for 8 hours
Reverse sweep rate 0.0167 mV/s Yer( ”/l'/ﬂ_f -
i <10° Alcm® at -44.4 mVgce i
1.0E-06 i<2X10®° Alom® at -77.7 mVgee - - -0.20
i <10° A/em® at -81.7 mVgge
1.0E-07 - o

T T T T T T T T T v T T T T T Y H T T 4 T T T '040
12000 24000 36000 48000 60000 72000 e —

Time, seconds
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Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally aged

. . 4 _ mencions 2L {24 of X
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers
Hardware Torgue to 50 in-oz.

Torque Screwdriver:

initial Weight: 4345 677 ¢
Final Weight: 40”‘,7723 Z

Solution:

LM Mgl ©2M Mgy,
Sk 5&&%EM6A

Reagents measured with

Initial pH: - _(;)(
Final pH: 6‘ 2%*

o
Test Temperature: l ( 0 (,

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr:  — 72- & mu

Bt foe)y wV
SR Potentiostat: EG&G Model 273

DATAFILE: (27 [ 272

Number of Crevice Corrosion Sites:

Repassivation Potential Test
5 min. at 870C ( see pg# t5-NBi# (5;5) 2277-3-3266

attached to specimen using insulated C-276 hardware.

SN: 1001200319
Due: 03/03/05

Snap-on USA
Cal: 09/03/04

SN: 12809099
Due: 11/14/04

Model: Sartorius Genius
CAL: 05/14/04

e22r>7|

Model: OHAUS
Cal: 7/15/04

SN: 2883
Due: 1/15/05

Model: Orion EA 940 SN:2330
Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4079126P

Measured with Hg Thermometer SN: C96-816
Cal: 06/09/04 Due: 12/09/04

SN: 3329075P

Model: Keithley 614 SN: 0704934
Cal: 7/12/04 Due: 7/12/05
SN: 10120

[ § 124 (24 max)

BOLé i\d(_Q v SQU&Q% camﬂ(agl % ﬁé‘”““a

L Gl /el
He (#4107

1.0E-02 0.60
] potential
o 1.0E-03 -
-~ ; current density - 0.40 e
Ng :
] w -

i 1.0E-04 4 Co2r272 R

= ’ C-22 heat 2277-3-3266, thermally aged S

e ] - 020 8

S 4 M MgCl, + 0.2 M Mg(NOs), [NO5[CI'] = 0.05 = B
TTLOE 1.0E-05 - 110°C o

g 5 ~ Forward sweep rate 0.1 mV/s, Potentiostgjc at 550 mV 1 o
. - 3 3 for 8 hours , . -

o 7 Reverse sweep rate 0.0167 mV/s H /¢ / )
- i <10 Alem? at -30.0 mVsge - 0.00 e
T 1.0E-06 i < 2X10® Alem? at -66.0 mMVee

i < 10°® Alem? at -70.0 mVgge i
T 1-0E-07 H ¥ T T Ll H T 1 4 1 T 1 T ] T ¥ v T T T v T T -0-20 o i o
0 12000 24000 36000 48000 60000 72000 .
Time, seconds
y 7 N,
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Repassivation Potential Test

¢l

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# TSNB# 672)

Objective: same as pg #1 and #2

2277-3-3266

ST b
Specimen Preparation: Specimen machined to dimensions specified i cr\( RA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware

Torgue to 50 in-0z..

Torque Screwdriver: Snap-on USA

Cal: 09/03/04

nitial Weight: 4~ 73288 & Model: sartorius Genius
Final Weight: ¢.o.¢67)? & CAL:05/14/04

Solution: {L e Wc\?, e (A (03«6003)
20551 3 Myl
Lot # ot283)

Reagents measured with Model: OHAUS

Cal: 7/15/04

[ Initial pH: 4_‘0{;
Final pH: ¢ 5 Ll,

Model: Orion EA 940
Cal: 7/21/04
pH Probe: #13-620-296

D
Test Temperature: ( (0 d
Cal: 06/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: — 13- 3‘é wv

Ept:  + 3864 pt/
Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATAFILE: C22 273

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

5&@(6 Csvvsn in beth [de M 6“*74‘* j/énl/w(ﬁ

VA Iy
AUA "N 'S
“ bww&# Do0(¢e2.8Df. of
\("’( ff/?/o\j

fzgz/@éf

Measured with Hg Thermometer SN: £98-191

SN: 1001200319
Due: 3/03/05

SN: 12809099
Due: 11/14/04

bHVD +102.56 3 M;,Qva% bﬂyo

SN: 2883 AP 2 X Lo

Due: 1/15/05

SN:2330
Due: 7/21/05

SN: 4079126P i i i [P

Due: 12/09/04

SN: 4028023P e e e

SN: 0704934
Due: 7/12/05

Current density, Alcm’

1.0E-02 ] 0.60
] potential
1.0E-03 E 040
. current density .
1.0E-04 5 Co2r273
C-22 heat 2277-3-3266, thermally aged  0.90
: 4 M MgCl, + 0.16 M Mg(NO3),, [NO5)/[CI'] = 0.04
J 110°C ]
1.0E-05 Forward sweep rate 0.1 mV/s, Potentlost%c at 550 mV
3 for 8 hours A
1 Reverse sweep rate 0.0167 mV/s ?[;,?/54( | 0.00
3 i< 10° Alem® at 1 mVgee .
1.0E-06 i < 2X10° Alom? at -72.2 mVgce
i < 10 Alom? at -77.2 mVgee i
1 .0E'07 ¥ T T T T T T T T T T T T T T T T T T T T T T T '020
0 12000 24000 36000 48000 60000 72000

SN: 41108

Time, seconds

Xitua He — 7/2% o4

Potential, Vgcg
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D —

Nd\ ua/

Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# ’F&NB# 670/& 2277- 3 3266
X

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

Torque ScrewdriVer: Snap-on USA

Cal: 09/03/04

SN: 1001200319
Due: 03/03/05

Model: Sartorius Genius
CAL: 05/14/04

SN: 12809099
Due: 11/14/04

Initial Weight: £0+758$D ‘J/
Final Weight: 410, 151 }

Solution: @(U\ Mgl ().(é M%‘[D))}Z
Stvg solubion a5 Ak o273 ( P. éo )

Reagents ‘measured with Model: OHAUS

Cal: 7/15/04
Initial pH: o Model: Orion EA 940
Final pH: é 09 Cal: 7/21/04

pH Probe: #13-620-296

Test Temperature: [( D%
Cal: 06/09/04
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
. £~ /
Ecorr: »91){ 5L mv

BPt: 3600 mY/
Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATA FILE:

C22 1274

Number of Crevice Corrosion Sites:

Severe covrsyim in bobh hsle

 Sides

KXo He

SN: 2883
Due: 1/15/05

SN:2330
Due: 7/21/05
SN: 4079126P

Measured with Hg Thermometer SN: C96-816

Due: 12/09/04

SN: 3329075P

SN: 0704934
Due: 7/12/05

SN: 10120

(@ 24 (24 max.)

aszwfm-ﬁhdﬂéa% /|

# B0 of«w 57xng

erl ,//45

Current density, Alcm’

63

Time, seconds

.60
1.0E-02 5 0
; otential
V - 0.40
1.0E-03 E
] current density i
020 §
; C-22 heat 2277-3-3266, thermally aged ~ T“_.
4 M MgCl, + 0.16 M Mg(NO3), [NO;V[CI' = 0.04 §
i : - 0.00 9 :
110°C
1.0E-05 Forward sweep rate 0.1 mV/s, Potent|ost9\|c at 550 mV o
for 8 hours
Reverse sweep rate 0.0167 mV/s gl ‘?/ 7/7{ &ff
i < 10° Alom? at -72.2 MVgce 020
1.0E-06 i < 2X10°® Alcm? at -103.2 mVsce .
i < 10® Alcm? at -108.2 mVgce ‘
T T T T T - 40
1 .OE-07 T T T T T ' 1 T ¥ T ¥ v 1 ' T T T v 1 0
0 12000 24000 36000 48000 60000 72000

A B
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THERMALLY AGED PROCEDURE

Quanity/Specimens = {,

H

OVEN= L.'no\w?_ sad Goqnq moned $i323

OVEN SETPOINT= #72°C

OVEN TEMPERATURE= ~ ¥74.L.°¢

Measurement taken with OMEGA MICROPROCESSOR THEMOMETER MODEL# rHif22

Thermocouple= 32l

AMOUNT OF TIME = S\~ SR

DETAILS= Al Speci mens fbllst Y s0D bn,.’}'

e¢;0 N ‘}1 n ” ‘ l)‘ Aa ™ PMN_GU‘ . s i e 5
Smin Tin I '/"\u\ watena Q_u o b\'\ta ‘ s et

a5 thh

SN#= + 54140 CAL= 4 /z, ey DUE= /o 2oy e s s

OVEN= Lino \)UL%V _srv“"L G0gML

- OVEN SETPOINT=

| Measurement taken with OMEGA MICROPROCESSOR THEMOMETER

Thermocouple=

- DETAILS=

#3206 Col 7/)3/60{

65

THERMALLY AGED PROCEDURE

" Quanity/Specimens = 1 C-2x Heod # 2271373206

Mooe | Y 51333

Pr0cC

- OVEN TEMPERATURE= 3753 °C

MODEL# H H22
SN#= T 9y 46  CAL= L]/:rl/(,q DUE= [0 [,:zv/oui

Due )/la/osv

~ AMOUNT OF TIME = S mine

M Sfac/n»\ms felisl\w o (00
Gak F“m’s,\\ fecon  ho \}’\\G/LW\A)“\/ AAAAAA

Aae,o euewu({/\t - S i~ Fme
#\C/ (/\/9’7(% QUG/\Q,L»{,Q
e \%
[41/;3’(/’-1
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%‘M% ot sides

Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 64 NB# 672) 2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware
Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA

Cal: 09/03/04

Initial Weight: £.0. T4 4-66 ?Model: Sartorius Genius
Final Weight: 4, |37 )‘7 4 CAL: 05114104

Solution:

SN: 1001200319
Due: 3/03/05

SN: 12809099
Due: 11/14/04

400 MgC(, + 908 AN Mg,
2033 § G [l 4 00283
S1285 tghoy), 600 LA & 032644

Reagents measured with Model: OHAUS
Cal: 7/15/04

L DT wwhsr fo
2.5L

SN: 2883
Due: 1/15/05

Initial pH: 2-§ )
Final pH: é)?

Model: Orion EA 940
Cal: 7/21/04
pH Probe: #13-620-296

SN:2330

Due: 7/21/05
SN: 4079126P

N,
Test Temperature: [ ((7( Measured with Hg Thermometer SN: £98-191
Cal: 06/09/04 Due: 12/09/04
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4028023P

Gas: 99.999% Nitrogen Gas
Ecorr: ~3 46.6 ™V
Ept: 4 3472 i

Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

SN: 0704934
Due: 7/12/05

SN: 41108

DATAFILE: C22 T 27’)'

Number of Crevice Corrosion Sites:

2.% 124 (24 max.)

@e/g and bott foles avd sur

Sew'e, (Jer'blE”l on

/\( ww L’(Z [ C/ é(/ é"[f m

S

¥ Drwwv?, . 20.0(402.572, 026

=

M /Y

Current density, A/lcm’

1.0E-01 ; 0.60
_ potential i
1.0E-02 | 0.40
1.0E-03 urrent density i
| 0.20
E C22r275
] C-22 heat 2277-3-3266, thermally aged
1.0E-04 - ) -
] 4 M MgCl; + 0.08 M Mg(NO,),, [NO,;)/[CI'] = 0.02
] 110°C L 0.00
] Forward sweep rate 0.1 mV/s, Potentlost/a\lc at 550 mV
1.0E-05 - for 8 hours H i
; Reverse sweep rate 0.0167 mV/s ( ‘/ 6/ o
i < 10° A/om? at -105.5 mVgee
i < 2X10°® Alem? at -124.5 mVgee - -0.20
1.0E-06 - i < 10° Alem? at -125.4 mVgce
1 0E'07 T T T U T T T T ¥ T T T T T T T T T ¥ T T T T "040
0 12000 24000 36000 48000 60000 72000

Time, seconds

Potential, VSCE
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Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ('see pg# 64 NB#672) 2277-3-3266

0.60
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing*épecimen e o 1.0E-01
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. o
Hardware Torgue to 50 in-oz. T

Ll

Torque Screwdriver: Snap-on USA - SN: 1001200319 - S 1.0E-02
[ Cal: 09/03/04 Due: 03/03/05

Initial Weight: 40.7 §753 ?/ Model: Sartorius Genius SN: 12809099
Final Weight: ¢/, [ 4 755 § cAL: 0514104 Due: 11/14/04

RO Solution: »4(},\/\ 7\/1&,(’/(7 + f. 08\ (J[ﬂéups ))_ ‘ e s
S salikon o Tosk 220275 (P2 46 )

- 0.40

current density

1.0E-03

C22r276
C-22 heat 2277-3-3266, thermally aged

potential

1.0E-04

Current density, Alcm®

] 4 M MgCl, + 0.08 M Mg(NO,), [NO; [CI' = 0.02
3 110°C - 0.00
T ) i Forward sweep rate 0.1 mV/s, Potentiostg\ic at 550 mV
T Reagents measured with Model: OHAUS SN: 2883 1.0E-05 1 for 8 hours o .
Cal: 7/15/04 Due: 1/15/05 et : Reverse sweep rate 0.0167 mV/s /o/é/ 2

i <10 A/cm? at -88.1 mVgce
i < 2X10® A/lom? at -104.1 mVgee

Initial pH: L 87 Model: Orion EA 940 SN:2330

Potential, Vgce

Final pH: £p&" Cal: 7/21/04 Due: 7/21/05 e

pH Probe: #13-620-296

SN: 4079126P

1.0E-06

i <10 A/cm? at -109.1 mVgee

Test Temperature: [ ( ﬂ% Measured with Hg Thermometer SN: C96-816
— Cal: 06/09/04 Due: 12/09/04

T T T T T "0.40
R e 1.0E-07 A

I 0 12000 24000 36000 48000 60000 72000

Counter Electrode: Platinum Flag

R P Time, seconds
o Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas

Ecorr: —320°3 MV Model: Keithley 614 SN: 0704934 e -
T— Bt o 327.4 mU Cal: 7/12/04 Due: 7/12/05

Potentiostat: EG&G Model 273 SN: 10120 .,,‘..,)‘.“;M,ﬂ.,,,n.mm,w,‘ N ot s

et DATA FILE: C Z '} r’27g e e ot i e AL i B A 1 A AR 3 A 4 Al S S i :

Number of Crevice Corrosion Sites: [? 124 (24 max.) b s e bR i

9@@[.&?% @@ 8?&%

/ [ V4 'i/ £
P =

CH Yo
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 64 NB# 672)

2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing:o"pecimen

71

A&WW 9"; (422 . ¢7¢. ovb

XA Ctfofoy

surfaces polished to 600 Grit finish using SiC paper. Specimen cieaned in acetone and rinsed in DI 1.0E-01 3 0.20
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware Z
Torgue to 50 in-oz.
Torque Screwdriver: Snap-on USA SN: 1001200319 1.0E-02 - ] - -
SO e Cal: 09/03/04 Due: 3/03/05 e E
3 current i
Initial Weight: 20, 746 27 } Model: Sartorius Genius SN: 12809099 . density -
SR— Final Weight: ; /5. 777 (;()2 CAL: 05/14/04 Due: 11/14/04 § 1.0E-03 . L 0.00
. ’ ] E—— potential w
Solution: A - - N 3]
* 7] n
, . , . {H 2 H o¢282f T e 2 1.0E-04 - Cc22r277 i 5
LY PON| 8 Méfd‘z H éf‘T { + D Ha 3 ; C-22 heat 2277-3-3266, thermally aged t
bo 2&/ = : &
— - o : VICI = o
” - Reagents measured with Model: OHAUS SN: 2883 = 4 MoMgC|2' INOsJ[CIT =0 o
Cal: 7/15/04 Due: 1/15/05 g 1-.0E-05 110°C - -0.20
e B o Forward sweep rate 0.1 mv/s, Potentiost%ic at20 mV for 3
Initial pH: 2‘? 3 Model: Orion EA 940 SN:2330 hours, -40 mV for 5 hours )
Final pH- 6— ﬁ; Cal: 7/21/04 Due: 7/21/05 v S Reverge sweep rate 0.0167 mV/s K ( "/ / / oL
- - " S . . - R . - 2 0
— pH Probe: #13-620-296 SN: 4079126P 1.0E-06 1 <107 Alom” at-246.7 mVisce -
- - ] i <2X10™ Alem?® at -266.7 mVqe -
e ° j i <10 Alem? at -272.7 mVgee
Test Temperature: A C Measured with Hg Thermometer SN: E98-191 -
oo {( Cal: 06/09/04 Due: 12/09/04 e s 1.0E-07 A et sy . - . ooy T : ey -0.40
0 12000 24000 6
Counter Electrode: Platinum Fiag o o 36000 e
Trmmmmm—— Reference Electrode: Fisher 13-620-52 SN: 4028023P Time, seconds
ON— Gas: 99.999% Nitrogen Gas o —
Ecorr: =370 1U Model: Keithiey 614 SN: 0704934 o SV
B — Ept: 3 S’V /W'\/ Cal: 7/12/04 Due: 7/12/05 T
Potentiostat: EG&G Model 273 SN:41108 o ST
\/ </ (L [ e [ /”,./ SR
e DATA FILE: C}ZV )’( 7 S— AN TTE (777
Number of Crevice Corrosion Sites: Z% 124 (24 max.) o . . s - e
3@0@%@ oom”’?\’w OV Torpx U\é»ﬁ’(‘uu!? 02 M@Q @Q g?&a A o N N . I -
(o Bheoy (0 bk (e X A8 r‘ééwé CoTVHOM ad shuin: ﬁ — -
M ol seles 7 4 B
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Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ('see pg# 64 NB# 672) 2277-3-3266

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

Torque Screwdriver: Snap-on USA

Cal: 09/03/04

SN: 1001200319
Due: 03/03/05

Initial Weight: 40\9 »wo§ ¢
Final Weight: /(—{%@274’?

Solution: C(» " N%
Same solbion as Aol 21277 (P 707

Model: OHAUS
Cal: 7/15/04

Model: Sartorius Genius
CAL: 05/14/04

SN: 12809099
Due: 11/14/04

Reagents measured with SN: 2883

Due: 1/15/05

Model: Orion EA 940
Cal: 7/21/04
pH Probe: #13-620-296

SN:2330

Due: 7/21/05
SN: 4079126P

Initial pH: .2‘}3
Final pH: a 07

Test Temperature: ° Measured with Hg Thermometer SN: C96-816
(6C

Cal: 06/09/04 Due: 12/09/04
Counter Electrode: Platinum Fiag

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitroge1n Gas
Ecorr: 3 ér mu
Ept: - 3e M/LI,

Potentiostat: EG&G Model 273

SN: 0704934
Due: 7/12/05

SN: 10120

Model: Keithley 614
Cal: 7/12/04

DATAFILE: €221 275

Number of Crevice Corrosion Sites: )_j/% (24 max.)
Sewvere comim o M oy ank gilles  biug corroinn

1.0E-02

1.0E-03

1.0E-04

1.0E-05

Current density, Alcm?

1.0E-06

1.0E-07

potential

current density

Cc22r278

C-22 heat 2277-3-3266, thermally aged

4 M MgCl, [NO5J[CI'] =0
110°C

Forward sweep rate 0.1 mV/s, Potentiostaic at 20 mV for 3

hours, -40 mV for 5 hours

Reverse sweep rate 0.0167 mV/s
i < 10°° A/em? at-236.3 mVgge
i < 2X10° A/em? at -259.2 mVgee
i < 10°® A/em? at -264.3 mVgce

€

A

“H tof7/ox

0.20

- 0.00

Potential, Vg

- -0.20

12000

24000

Time, seconds

-0.40
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Repassivation Potential Test
Objective: same as pg #1 and #2 W

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# MaNB# 67?{} ‘2277 -3-3266

Specimen Preparation: Specimen machined to dimensions speck(ed in CNWRA Drawing. Specimen
surfaces polished to 800 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. Hardware
Torgue to 50 in-oz.

SN: 1001200319
Due: 3/03/05

Snap-on USA
Cal: 09/03/04

Initial Weight: 4—0« é% 032 % Model: Sartorius Genius
Final Weight: %0 ‘6;7 %’D 3/ CAL: 05/14/04

Solution: @l \/\Mgdz 4 0.2M Ma(WS)

Torque Screwdriver:

SN: 12809099
Due: 11/14/04

S 2035 (3 Myt 600 (of 2 0428 ( Y+DI be 4o

12824 Pgfdy), fiho Lok 4037004 2L
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/15/04 Due: 1/15/05
Initial pH: 2. é f Model: Orion EA 940 SN:2330
Cal: 7/21/04 Due: 7/21/05

Final pH: 6 87

pH Probe: #13-620-296 SN: 4079126P

Test Temperature: g(; % Measured with Hg Thermometer SN: £E98-191

Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4028023P

Gas: 99.999% Nitrogen Gas

Ecorr: — [3 3\0( Model: Keithley 614 SN: 0704934
Ept: 3¢ o 7 Cal: 7/12/04 Due: 7/12/05 P
Potentiostat: EG&G Model 273 SN: 41108

DATAFILE: (2T ;"[‘?

Number of Crevice Corrosion Sites: {7 124 (24 max.)
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C-22 heat 2277-3-3266, thermally aged

4 M MgCl, 0.2 M Mg(NO3), [NO;J/[CI] =0.05

80°C

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

i <10° Alem? at 550 mVgce cofrefog
i <2X10® Alcm? at 550 mVsce
i < 10® Alem? at 534 mMVgeg

Xlhae He iofu/og

Potential, Vg
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Repassivation Potential Test

bt
Alloy/Specimen: C22 thermally aged 5 min. at 870C { see pg# ™ NB# 672)

Objective: same as pg #1 and #2

2277-3-3266

: . . _ mensions s Xhed 148%, ¥
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

SN: 1001200319 o
Due: 03/03/05

Torque Screwdriver: Snap-on USA

Cal: 09/03/04
Initial Weight: 4-'} 367é 3/
Final Weight: L(-[./l(—ﬂw ?,

Solution: (/) Mﬁdz + 02N MJ@O%)Z

SN: 12809099 }
Due: 11/14/04 i

Model: Sartorius Genius
CAL: 05/14/04

Sowe soltim as Aest C2y r;’]? (Pag,e 7€) S

Reagents measured with Model: OHAUS SN: 2883 I
Cal: 7/15/04 Due: 1/15/05 e

Initial pH: ). 4§ Model: Orion EA 940 SN:2330

Final pH: ﬁ 7[7L Cal: 7/21/04 Due: 7/21/05
PH Probe: #13-620-296 SN: 4079126P

Test Temperature: 80‘2 Measured with Hg Thermometer SN: C96-816 S o
Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinum Flag T

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas

Ecorr: --I 70-‘/
Ept: __ 3 37&’

Model: Keithley 614
Cal: 7/12/04

SN: 0704934
Due: 7/12/05

Potentiostat: EG&G Model 273 SN: 10120 e B

DATAFILE: (27 1280

Number of Crevice Corrosion Sites: 0 124 (24 max.)
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X(/u/x //&2(0/// /044 e

H dfyfog

0.60
1.0E-03 1
] potential
] - 0.40
1.0E-04
e
2 - 0.20
<
>
£ 1.0E-05
2 - 0.00
o
5
(&)
1.0E-06 020
_ T T T T T 7 '040
1.0E-07 v T T 1 T L T T ¥ T T T T t T ¥
0 12000 24000 36000 48000 60000
Time, seconds
C22r280

C-22 heat 2277-3-3266, thermally aged

4 M MgCl, 0.2 M Mg(NOQ3),, [NO3}/[CI'] =0.05
80°C

Reverse sweep rate 0.0167 mV/s
i <10 A/em? at 550 mVgce

i < 2X10° A/em? at 123.3 mVsce
i < 10® A/cm? at 86.1 mVgce

£
Forward sweep rate 0.1 mV/s, Potentiostabi(c at 550 mV for 8 hours

K H (of ((/o%

Potential, Vgce
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Repassivation Potential Test
Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg#é(LNB# 672) 2277-3-3266

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

Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA

Cal: 09/03/04
Initial Weight: 4—0 o3 (‘7( Model: Sartorius Genius

Final Weight: 4-{. 9% 270 g/ CAL: 05/14/04

Solution: ?(V'L(V%?—%- O (L M Mgé{"%)z,
2033 & Mgel, - §to ot #0428 2 }
(02-56F Mt ). 6H,0 Lot # 03754

Model: OHAUS
Cal: 7/15/04

Reagents measured with

Initiat pH: 9. 903
Final pH: ;. 27/7

Model: Orion EA 940

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

o
Test Temperature: S'DQ
Cal: 06/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

T Gas: 99.999% Nitrogen Gas
Ecorr: -—73/ 7 my

Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATAFILE: 51 B

Number of Crevice Corrosion Sites:

/\’a LTI ge 5@24%

O 124 (24 max.)

)( . H»Q [0//8/0;L e

¥ DWM& B 00.01402. 550076

SN: 1001200319
Due: 3/03/05

SN: 12809099
Due: 11/14/04

DT weker )éo

250
SN: 2883
Due: 1/15/05

SN:2330

Due: 7/21/05
SN: 4079126P

Measured with Hg Thermometer SN: E98-191

Due: 12/09/04

SN: 4028023P

SN: 0704934
Due: 7/12/05

SN: 41108
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C22r281
C-22 heat 2277-3-3266, thermally aged

4 M MgCl, 0.16 M Mg(NOg), [NO31/[CI'] =0.04
80°C
Forward sweep rate 0.1 mV/s, Potentlostg\c at 550 mV for 8 hours
Reverse sweep rate 0.0167 mV/s
X etk

i <10° Alem? at 550 mMVgce
i < 2X10° Alem? at 550 mVgce
i <10° Alem? at 550 mVgee

Xwe Ho

Potential, VSCE
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Repassivation Potential Test
Objective: same as pg #1 and #2
Alloy/Specimen: C22 thermally aged 5 min. at.870C ( see pg#@leB# 672)  2277-3-3266

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

Torque Screwdriver: Snap-on USA

Cal: 09/03/04

Initial Weight: (é:), 58 77?’ % Model: Sartorius Genius
Final Weight: CAL.: 05/14/04
na eig 40.6{67@2’

Solution: fon Mﬁ'é(/z F0u [ § Wé)x
Sowe coldion an Tesd €28

SN: 1001200319
Due: 03/03/05

SN: 12809099
Due: 11/14/04

Reagents measured with Model: OHAUS SN: 2883
Cal: 7/15/04 Due: 1/15/05

initial pH: 3902, Model: Orion EA 940 SN:2330

Final pH: 4 ‘ng Cal: 7/21/04 Due: 7/21/05

pH Probe: #13-620-296 SN: 4079126P

Measured with Hg Thermometer SN: C96-816

Test Temperature: gi %_
Cal: 06/09/04 Due: 12/09/04

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas

Ecorr: ""bls—tf L M\/ Model: Keithiey 614 SN: 0704934 rmm——————
4+ 24). mV Cal: 7/12/04 Due: 7/12/05
Potentiostat: EG&G Model 273 SN: 10120

DATAFILE: ¢ 92F 282~

Number of Crevice Corrosion Sites: O /24 (24 max.)

No  covmzion . &, 5/(2&/(1\%5,

)/ /wut (/Co /D/ 8{3

* brww&‘# 2000402 57/ byt iofat

1.0E-05 -

0.60

1.0E-06 -

Current density, Alcm®

1.0E-08

1.0E-09

C22r282

1.0E-07 |

potential

current density

- 0.40

-0.20

24000 36000

C-22 heat 2277-3-3266, thermally aged

4 M MgCl,,0.16 M Mg(NOy), [NOZ[CI =0.04

80°C
Forward sweep rate 0.1 mV/s, Potentiost
Reverse sweep rate 0.0167 mV/s

i <10° A/cm? at 550 mVgcee

48000
Time, seconds
N
a/\|c at 550 mV for 8 hours
Kurl 1o/t

i <2X10° Alem? at 550 mVgce
i <10 A/em? at 550 mVgee

3/l (P

Potentia', VSCE
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Repassivation Potential Test
Objective: same as pg #1 and #2

> '/
Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# éi NB# 672) 2277-3-3266

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

SN: 1001200319
Due: 3/03/05

Torque Screwdriver: Snap-on USA

Cal: 09/03/04
Initial Weight: /ev@‘b.)/ﬂé}
Final Weight: @OQD '(7) 3,

Solution: LM W’?’* 2. 08 M NWB)Z

SN: 12809099
Due: 11/14/04

Model: Sartorius Genius
CAL: 05/14/04

2033( § bgll- 6112~ Lk 04282 T4DT wiler Ao
528 - taguh) 1,0 (A El 03750¢ a5l
Reagents measured with Model: OHAUS SN: 2883

Cal: 7/15/04 Due: 1/15/05

Initial pH: ) % 7 Model: Orion EA 940 SN:2330
Final pH: 6 6‘7 Cal: 7/21/04 Due: 7/21/05
pH Probe: #13-620-296 SN: 4079126P

o
Test Temperature: 3,7) 9 Measured with Hg Thermometer SN: E98-191

Cal: 06/09/04 Due: 12/09/04
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4028023P

Gas: 99.999% Nitrogen Gas
Ecorr 1552 mi

EPt: 3582 w(/
Potentiostat: EG&G Model 273

SN: 0704934
Due: 7/12/05

SN: 41108

Model: Keithley 614
Cal: 7/12/04

DATAFILE: (22/ 2% 3

Number of Crevice Corrosion Sites:

8, /24 (24 max.)
CﬁY}’ﬂS?&m T CN/WC%Q Cu-eq q,wléo@é /u:s(,Q

XKoo pe /B 00

Current density, A/cm’

1.0E-03E
] potential
current density
i
1.0E'08 T T ¥ T T T T T T T T T ¥ T T T T T T T T T T T
0 12000 24000 36000 48000 60000 72000
~ Time, seconds
C22r283

C-22 heat 2277-3-3266, thermally aged

4 M MgCl,, 0.08 M Mg(NO;), [NO3V/[CI'T=0.02

80°C

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

i <10° A/em?® at 13.7 mVgce ‘ f"/Z(F‘F
i <2X10°® Alem? at -54.2 mVgoe

i<10° Alcm?® at -73.3 mVgce

0.60

- 0.40

0.20

0.00

-0.20

-0.40

Potential, Vg
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1.0E-03 - 0,60

Repassivation Potential Test

Objective: same as pg #1 and #2 e o : )
) 1 potential
Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# éS/NB# 672)  2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen 1.0E-04 -
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in D! E
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. .
Hardware Torgue to 50 in-0z. )

- 0.40

Torque Screwdriver: Snap-on USA SN: 1001200319
Cal: 09/03/04 Due: 03/03/05 1.0E-05 + | 0.20
nitial Weight: 4. 0-72%7 7 ‘j’/ Model: Sartorius Genius SN: 12809099 ]

i ight:  / : 05/14/04 Due: 11/14
Final Weight ((_0_?2 ‘F?l;/ CAL: 05/14/0 ue: 11/14/04

Solution:
¢ Mgl to08 M Mefoy),
S0eR 30lulry, an Ak C2r283 (PGEEY) 1.0E 077 |
HETO - -0.20

1.0E-06 4
- 0.00

Current density, A/cm?

Reagents measured with Model: OHAUS SN: 2883 s s o et e i
: Cal: 7/15/04 Due: 1/15/05 1 )
Initial pH: & g 7 Model: Orion EA 940 SN:2330 e N
Final pH: (7 3T Cal: 7/21/04 Due: 7/24/05 1.0E-08 A e s e e i Ata s S -0.40
pH Probe: #13-620-296 SN: 4079126P e e 0 12000 24000 36000 48000 60000 72000 '
. o e Time, seconds
Test Temperature: 8\)(/ Measured with Hg Thermometer SN: C96-816
Cal: 06/09/04 Due: 12/09/04 ,
. o o Plat y bt i et b e s 022r284
ounter Electrode: Platinum Flag C-22 heat 2277-3-3266, thermally aged
Reference Electrode: Fisher 13-620-52 SN: 3329075P P i e
i A et e o Gas: 99.999% Nitrogen Gas 4 M MgCIZv 008 M Mg(NO3)2, [NOS-]/[CI-] =002
o e e R o
Ecorr: —(4 (-5 oy, Model: Keithley 614 SN: 0704934 80°C £
e Ept: 35 O-Im{J Cal: 7/12/04 Due: 7/12/05 o o Forward sweep rate 0.1 mV/s, Potentiostaic at 550 mV for 8 hours
Potentiostat: EG&G Mode! 273 SN: 10120 Reverse sweep rate 0.0167 mV/s v
— . - i <10° Alem? at -60.3 mVgcr Mot fog
. i <2X10° Alem? at -
DATAFILE: (221 28¥ 12Xl c at -89.2 mVgce
e i<10” A/lem® at -104.2 mVgce
Number of Crevice Corrosion Sites: 22 124 (24 max.)

Cﬂijzm\ i Cre iﬂZéeg ardn q‘,\,\,ﬁ ‘00[56 Lﬂ)(ﬂ '

Wi e oy

XK Y R

Potential, Vg
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg#4sNB# 672)

e
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

2277-3-3266

water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.

Hardware Torgue to 50 in-oz.

Torque Screwdriver: Snap-on USA
Cal: 09/03/04

Initial Weight: 4j 57014 g Model: Sartorius Genius
Final Weight: 4 0 3,27, ’ j/ CAL: 05/14/04

Solution: é M Mj/dz

7329 (Mgl 60 /1 679 wl. s50lction

Y Lok # ow2t2]
Reagents measured with Model: OHAUS
Cal: 7/15/04

Initial pH: }/Wfé jfwéﬂf’t, ° 0&‘:{4\"VModeI: Orion EA 940

e Final pH: B ‘ (/:7 Cal: 7/21/04
@enk%aé ob so(idaf  pH Probe: #13-620-296
\%mﬁ("\em/tl@m@m, .

Test Temperature: /3005 Measured with RTD 5:\1‘“ 324
TT————" Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas

Ecorr: - (,227 (/ Model: Keithley 614
Ept: //5(7 6 m [/ Cal: 7/12/04
Potentiostat: EG&G Model 273

_ DATAFILE: 221285

Number of Crevice Corrosion Sites:

Ll

—%bmw"‘a.ﬁ')‘; 0(%402:-82f 006 X H il 28
it Ko (3f5omp

SN: 1001200319

Due: 03/03/05

SN: 12809099
Due: 11/14/04

SN: 2883
Due: 1/15/05

SN:2330

Due: 7/21/05
SN: 4079126P

C.@\ i
Oue "\[/A?};;‘r

SN: 3320075P

SN: 0704934
Due: 7/12/05

SN: 41108

XH 13/3/550
(O 2 124 (24 max.)

Sewere %@ww@ Comvrin giud Féé@ comvsilen outside of ora/zcé{)
Jf mw,i leekle e C:JYV@D&IQ

A salt brge

87
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- sabted Lyl sotobion ot roon Asperbie

Lestsoton ot 135

C-22 heat 2277-3-3266, thermally aged

6 M MgCl, 0 M Mg(NOs),, [NO5}[CI] =0
130°C

" 1.0E-01 ; 0.00
1.0E-02 potential
current density
- -0.20
w
?
>
S
T
2
0
a
- -0.40
1.0E-06 waM 3"% i
)éb e
1.0E-07 B W/Q‘W sowebinps ) o
0 12000 24000 ,
Time, seconds Covsible vemson
| Y o fn' y (64 t(u
C22r285 Lirconio. fnf vowabd

bocanst sotin, po very

Forward sweep rate 0.1 mV/s, Potentiostatic at -100 mV for 5 hours
Reverse sweep rate 0.0167 mV/s

i=1.32X10° A/lem? at E < -211.8 mVgce
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Repassivation Potential Test

~ Objective: same as pg #1 and #2

Alloy/Specimen: C22 thermally aged 5 min. at 870C ( see pg# 65 NB# 672) 2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA DrawingSpecimen
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI

" water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

SN: 1001200319
Due: 03/03/05

Snap-on USA
Cal: 09/03/04

Torque Screwdriver:

SN: 12809099
Due: 11/14/04

Initial Weight: 40-81537 4
... Final Weight: 0% 05385 3

, 2. M&Q\/Z‘B )7

Model: Sartorius Genius
CAL: 05/14/04

_Solution: [ (A (Mg [y

1329 el btno lof o oy ab>] Y uad up Ao Grr nd

SN: 2883
Due: 1/15/05

Model: OHAUS

" Reagents measured with
‘ Cal: 7/15/04

SN:2330

Due: 7/21/05
SN: 4079126P

Model: Orion EA 940
f Cal: 7/21/04
selukis, (o | ApH Probe: #13-620-296

Initial pH: } FL&M@A’\

we Final pH:

Measured with Thermocouple SN: 329

Test Temperature: (2, iYe
' Cal: 07/23/04

Due: 01/23/05

. Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas

e Ecorr: (3 C M
Ept: 6‘2&.7' M\/

Potentiostat: EG&G Model 273

SN: 0704934
Due: 7/12/05

'SN: 101120

Model: Keithley 614
Cal: 7/12/04

. DATAFILE: €221 288

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

Specimen examination:

Ny omenice amyen bt Hae ae block wards o oA Me

Suigees

SoMﬁmM.b pllowtsh A‘Lax e M

i X Yone Hee G -

¥ brwwg,ff 20.9(%02. 5 6. YHN/?/{‘)’

pquiat, 0 it v Tl o o sl
sl e, 58k > e ond sl e gor

1.0E-01

1.0E-02 4

- 0.60

o 1.0E-03

1.0E-04 4

1.0E-05 4

Current density, A/cm

Lurrent density

potentiat

W L 0.40

Potential, Vgce

1.0E-06 - 0.20
1.0E-07
Crrvendt wreat Ao n,agwéive
10E'08 3 T T T T T ¥ T T T t T T T T T T T T 000
0 12000 24000 36000 48000
Time, seconds
C22r288

C-22 heat 2277-3-3266, thermally aged

6 M MgCl, 2.1 M Mg(NOs), [NOgJ/[CIT =0.35

130°C

Forward sweep rate 0.1 mV/s, Potentiostatic at 550 mV for 5 hours
Reverse sweep rate 0.0167 mV/s

Teﬂ;f no/gu/mowe_

Tvelid

Seo w2005 ~o6 o adolfial (.t
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Repassivation Potential Test
Objective: same as pg #1 and #2
Alloy/Specimen: C22 mill annealed, Heat #: 2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen e e o 1.0E-01 -
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI 3
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware.
Hardware Torgue to 50 in-oz.

“= Torque Screwdriver: Snap-on USA SN: 1001200319 1.0E-02 - \ L 0.10
Cal: 09/03/04 Due: 03/03/05 ' ] potential e

Initial Weight: 4! 6272 ?f Model: Sartorius Genius SN: 12809099

Final Weight: 4—/.2}?57 ?/ CAL: 05/14/04 Due: 11/14/04 current density !

1.0E-03 4
Solution: E

Lo gl

T3> 4 Mglls- o Lot # 0433 + DT webr ’u?«;i N
ssotue

[ Reagents measured with Model: OHAUS SN: 2883 [ — [——
Cali: 7/15/04 Due: 1/15/05

e et Initial pH: } Model: Orion EA 940 SN:2330 v e [ 1.0E-05 3
Final pH: Mt 6’4"/“ Cal: 7/21/04 Due: 7/21/05 ]

sotwbion [, lskpH Probe: #13-620-296 SN: 4079126P B

s > e i s PR 1 OE'O6 T T T T T T v T T '0.50
Test Temperature: { %D 3 Measured with Thermocouple SN: 329 0 12000 24000
e Cal: 07/23/04 Due: 01/23/05 ‘

Potential, Vgce

1.0E-04 1 -0.30

Current density, A/cm?

Time, seconds
Counter Electrode: Platinum Flag ;

Reference Electrode: Fisher 13-620-52 SN: 3329075P T S C22r293
C-22 heat 2277-3-3266, mill annealed

Gas: 99.999% Nitrogen Gas Temmmmmmrmsmmmemowes o T -
Ecorr: — 4 (5.0 mV Model: Keithley 614 SN: 0704934 6 M MgCl, 0 M Mg(NO), [NOg/[CI] =0

EPt 430 il Cal: 7/12/04 Due: 7/12/05 Tm—— T 130°C

,,,,,,,,,,,,,,,,,,,,,,,,,, Potentiostat: EG&G Model 273 SN: 101120 e Forward sweep rate 0.1 mV/s, Potentiostatic at -72mV and -100 mV for
2 hours each
Reverse sweep rate 0.0167 mV/s

DATAFILE: (324293

R i Number of Crevice Corrosion Sites: () 124 (24 max.) P s e g,
Specimen examination:

The conevion o wet in Als Cr@u(‘wc‘] ot | Sfeu‘wu, (oo ok

PM Sl. U?\ S‘WC 6/@MM W‘W m GL(/ g ‘M‘%M A“’i CLMM m - s S NWT”W » T L 1 L L A N 4 A 3 R 12 e 18 A 1 1 158 bt 1S B A S e 2 S A A3 i o

I=1.39 X 10° at-218 mV

QVL Y\esd%g ere {(/\U&(—to‘} S/QQ VR 203 **O(
‘ 5 ;tHMo -
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Repassivation Potential Test

Objective: same as pg #1 and #2
Alloy/Specimen: C22 mill annealed, Heat #: 2277-3-3266

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

Hardware Torgue to 50 in-0z.

SN: 1001200319
Due: 03/03/05

Snap-on USA -
Cal: 09/03/04

Torque Screwdriver:

SN: 12809099
Due: 11/14/04

Model: Sartorius Genius
CAL: 05/14/04

Initial Weight: 4-(- 1625 %
Final Weight: 4_08/69}3&’?/

Solution: é M W(l
I Myl -6HH0

L%#wmu%DLwﬁm.

SN: 2883
Due: 1/15/05

Model: OHAUS
Cal: 7/15/04

Reagents measured with

SN:2330

Due: 7/21/05
SN: 4079126P

Model: Orion EA 940

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

’IFn.itiaIIpI-I.:}M ﬂ 6 ,
inal pH:
ol o ot

Measured with Thermocouple SN: 329
Cal: 07/23/04

Test Temperature: )}O C
Due: 01/23/05

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 3329075P

Gas: 99.999% Nitrogen Gas
Ecorr: — 276.& wl)

Ept:  262.0 ™V
Potentiostat: EG&G Model 273

SN: 0704934
Due: 7/12/05

Model: Keithley 614
Cal: 7/12/04

SN: 101120

DATAFILE: (22127F

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

Specimen examination:

(jé} Mi'lw.,fﬁ s §Q4@r€ g)zvm Cﬂ’m’;e\oﬂﬂ on a/(//( 5%5@5 ng W

A
bmw;%#20.0(¢02 o D/tﬂ’é xe ,(/7/0$/ e et e

né{\uf f o) 5@")50&@ D
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1.0E-01 -
1.0E-02 - - -0.10
e r~—~——
g current density
 1.0E-03 4 3
2z >
g -
g g
S S
§ 1.0E-04 --0.30 B
5
(&)
1.0E-05 N ~———
same/é‘u‘%
wikh crrent s,
10E'06 T T T T T U T T T T T ¥ T T T U T T '050
0 12000 24000 36000 48000
Time, seconds e —
C22r294
C-22 heat 2277-3-3266, mill annealed
6 M MgCl, 0 M Mg(NOy), [NO3/[CI =0
130°C
Forward sweep rate 0.1 mV/s, Potentiostatic at -85mV for 5 hours
Reverse sweep rate 0.0167 mV/s .
I=1.35X 10° at -224.5 mV

o ppedt o oo nobebok

R ///_.7_‘/0}/

D oo e —
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Repassivation Potential Test

Objective: same as pg #1 and #2
Alloy/Specimen: C22 mill annealed, Heat #: 2277-3-3266

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen .. . . . e 1.0E-01 3
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI ' b
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. S i potential
Hardware Torgue to 50 in-oz.

e
. . . /, 7 9}
e 0(€0D. .ﬂé . X A ///
Torque S:Pe\ﬁ:lrﬁer: 25 )/ Snap-on USA SN: 1001200319
Cal: 09/03/04 Due: 03/03/05

- 0.10

Initial Weight: 4/. 75 67! j/ Model: Sartorius Genius SN: 12809099
Final Weight: 4 (. 1 A 76 4}, CAL: 05/14/04 Due: 11/14/04

Solution: fort (M My, + o 9 M {"‘ﬂﬂ’) >, _ S

Xl /2//(1‘[51# .
732G MU b0 A e Lot vt DE wedzr Rectst

current density

o
o
Potential, Voo

Current density, Alem?

138:5% Mgl2:) g0 [ o 04282 A
: 2 Tl Aaare <
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/15/04 Due: 1/15/05 B
Initial pH: ) - 2 f Model: Orion EA 940 SN:2330
Final pH: } not / Cal: 7/21/04 Due: 7/21/05 -

Sohekins % kot pH Probe: #13-620-206 SN: 4079126P

1 .0.30

0 12000 24000

Time, seconds

Test Temperature: {30 "C Measured with Thermocouple SN: 329 7
Cal: 07/23/04 Due: 01/23/05
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 3329075!5 C22r302

C-22 heat 2277-3-3266, mill annealed

Gas: 99.999% Nitrogen Gas pmssieone — 8.7
Ecorr: — 35 3. 4 mV Model: Keithley 614 SN: 0704934 6 M MgCl, '8 M Mg(NOs),, [NO3 J/[CIT =0.8 /5
bt spf.8mV/ Cal: 7/12/04 Due: 7/12/05 130°C B

Potentiostat: EG&G Model 273 ; SN: 101120 Forward sweep rate 0.1 mV/s, Potentiostatic at 125 mV for 3 hours
e Reverse sweep rate 0.0167 mV/s

DATAFILE: ¢32y3) 2 A—

Number of Crevice Corrosion Sites: 0 /24 (24 max.)
Specimen examination:

R o [otabised covopiom in the comad tues. Pithpag cxmbn Prasille voeson ,(9{%25,5445 ,
e ond a»&nzr«/( crmmsion ovdside "’q[ Ao cavied aean Tl ol

t / /@/ r ._(,/57@ msuﬁ(zb ol [“(r'\/?’/{f\[j~ ﬁ&ﬂcﬂw\f"docﬁr aﬂ(,,(‘ Qlf
Pk H (02 vedebzsk

! Ne o2 22 W

s
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Repassivation Potential Test
Objective: same as pg #1 and #2
Alloy/Specimen: C22 mill annealed, Heat #: 2277-3-3266

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

SN: 1001200319
Due: 03/03/05

Snap-on USA
Cal: 09/03/04

Torque Screwdriver:

SN: 12809099
Due: 05/10/05

Initial Weight: ¢\ 0 €054 (3/ Model: Sartorius Genius
Final Weight: -’{—-00333‘7 ?, CAL: 11/10/04

Solution:

G My 60 + (M a0y,

97

b lo 9 {\/\3(“(2»6;{.sz, LA 4 ‘7'“/;282(

153.8 § Mglivey) ginp Lot s 03700

Model: OHAUS
Cal: 1/14/05

Reagents measured with

Initial pH:

ﬂ(féso(,d‘é p oS fﬁm b vl

SN: 2883 Solwlio,
Due: 7/14/05

Final pH: Mj@ MMM&( ' L&d-ml/}'? selution o /Zl’a;é

) ©
Test Temperature: /%& C
Cal: 07/23/04
Counter Electrode: Platinum Flag ‘

Reference Electrode: Fisher 13-620-52

Gas: 99.999% Nitrogen Gas
Ecorr: /ol m{/

Bpt: 4503 7 m|/
Potentiostat: EG&G Model 273

Model: Keithley 614
Cal: 7/12/04

DATAFILE: (221204

Number of Crevice Corrosion Sites:
Specimen examination:

P téﬁuﬁ CONTS (o awij&wmf CAYVIm maémﬁgf Ha

Crnein'Ced ar’a

% e Drawing H 20.0(403.4D 5

Measured with Thermocouple SN: 326

Due: 01/23/05

SN: 8131148

SN: 0704934
Due: 7/12/05

SN: 41108

0o 124 (24 max.)

. Xl ///7/6/ l

1.0E-02 1 0.20 7
ﬁ_r—' potential |
1.0E-03 { A
. € ] L
o !
< B
Z KN
= - |
- § 1.0E-04 4 =
:2 current density §
. @ & .
5
O
R 1.0E-05 -
1.0E-06 ¥ T T t T T T T T ¥ v T T T 1 U v T -0.4’0

720 12720 24720 36720 48720 60720 e
Time, seconds

C22r305
C-22 heat 2277-3-3266, mill annealed

6 M MgCl, 1 M Mg(NOs), [NOgJ[CI'1=0.2

125°C
Forward sweep rate 0.1 mV/s, Potentiostatic at 180 mV for 3 hours
Reverse sweep rate 0.0167 mV/s
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Repassivation Potential Test
Objective: same as pg #1 and #2
Alloy/Specimen: C22 mill annealed, Heat #: 2277-3-3266

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

Hardware Torgue to 50 in-oz.
of ool Xrinf /ey
€352 Snap-on USA

Cal: 09/03/04

Initial Weight: 2l 4’4‘ Model: Sartorius Genius
-+ :
Final Weight: G122 ?, CAL: 11/10/04

VEM M;qu +/&g M /\A.ﬂ\@))/
é’l‘ogf Mgle - 6H2 0 - [ A" 0¢ 25 2|
23058 myl03), Lt £03 750t

Reagents measured with Model: OHAUS
Cal: 1/14/05

lrtitialpl-!:‘lT {/L»O’@ MMWF&‘( &(M SW e ,é,,—@

Final pH:

SN: 1001200319
Due: 03/03/05

Torque &rewdrlver

SN: 12809099
Due: 05/10/05

Solution:
e o Mook u]b ’_763
Deﬁssr»[/@ Az ,ﬂm,,, T

SN: 2883 ¢S e
SA it
Due: 7/14/05 R L

Measured with Thermocouple SN: 326
Cal: 07/23/04

Test Temperature:

(22o(

Due: 01/23/05

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 8131148

Gas: 99.999% Nitrogen Gas
Ecorr: —22%¢ m (]
Ept: + /5”7\ ? ml/

Potentiostat: SI1287

SN: 0704934
Due: 7/12/05

SN: 00148500 S

Model: Keithley 614
Cal: 7/12/04

DATAFILE: P95« (2 }(?z)é

xerl 4§ f2o0k
Number of Crevice Corrosion Sites: O 24 (24 max))

Specimen examination:

e chlig ntsde of Mie el

£ W\ Qe \\\\ S Qun/\\w\\\&s\m‘y

&_%?/ ’/eo ts /
e
/DM //GL

99

| (Amps)

M@Qmw

0.25
—— C22pot.cor
- »-_—’»-« o . ‘
— >
Leoan (/C(l'“é.{{/i»/v
0
) |
_g" - |
L
|
-0.25
-0.50 Lt 1l RN b1yl L1y
10°° 10" 10° 102 10"

100

foise Pn«,cﬁe p(ﬁﬁ(ﬁm be«j Nf%reacﬂ ()ﬂu&u&

Ted restdde 0 molid . See MR st -of Aor addFiock

MR 15 on Prtn £ 152, #ls pofeboth m,,MA.)(;H_.\/.ﬁt/z(/@ﬁ: e
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Repassivation Potential Test

Objective: same as pg #1 and #2

Alloy/Specimen: C22 mill annealed, Heat #: 2277-3-3266

. _ o o X 1.0E-02 ; 0.20
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen ]
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI o o 1 botential
water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. ’ - \
Hardware Torgue to 50 in-oz. ' 1.0E-03 4
Torque Screwdriver: Snap-on USA SN: 1001200319 : current density
Cal: 09/03/04 Due: 03/03/05 e 0,00
g .
Initi —_ ,c7(727 ) . : ; . < 3
nitial Weight: 4~ . Model: Sartorius Genius SN: 12809099 2 1.0E-04 R
: . > E
Final Weight:  &(.(/4(% ¥ CAL: 11/10/04 Due: 05/10/05 = : =l
olution: L . A - ]
S(\/\ {\/L&LL’& -+ 0. 7§M Mgé\/pg)z _ 5 1.0E-05 - s T —
i = ] - -0.20 |
7 =1 i
6( 0} Myl - 620 Lot 2 0¥ 2%2) o+ Hod A égpw{ } 3 N
~ - » 2 .
(15 ¢ mg(VV3), bthe Lot o 03 75%¢ 1.0E-06 -
Reagents measured with Model: OHAUS v SN: 2883
Cal: 1/14/05 Due: 7/14/05 : :
Initial pH: } M /%a/é_@r\, 55&4/&%)7) ) wn;w/f/'w&w{ Mf‘%p l;tﬁ’tl e o 1.0E-O7 ' ' ' ' ' ' ' ' -0.40
Final pH: ’ 300 12300 24300
Time, seconds
. , _ - e e e C22r313
Test Temperature: /22 ?/ relasot;;:g/;\:;th Thermocouple SN: 326 Dot 01723105 C-22 heat 2277-3-3266, mill annealed
a : ue: [T N
Counter Electrode: Platinum Flag s e s 5 M MgCl,, 0.75 M Mg(NO),, [NOs [CI] =0.15
. 122°C
Reference Electrode: Fisher 13-620-52 SN: 8131148 ) Forward sweep rate 0.1 mV/s, Potentiostatic at 150 mV for 3 hours
Gas: 99.999% Ni Reverse sweep rate 0.0167 mV/s
as: 99.999% Nitrogen Gas SR i<10° at 99.4 mV e
Ecorr: = (] § iy Model: Keithley 614 SN: 0704934 i<2X10° at 90.3 mV
Ept: ¢ ¢/ § v/ Cal: 7/12/04 Due: 7/12/05 e T i<10° at 88.3 mV

Potentiostat: EG&G Model 273 SN: 41108

Specimen examination: 0 Q o L \ Test results e invelitd. See MR zopf_, ¢ eddiionsl (ot
! o ol ol en T PRI —— e AR TESUL ‘ »
Sevevs comsiom otsida f Ao crete - " R o o P“j"#"’% Hos pckibmbe, Nk o ol
74&«& v ia LD /pwﬁ("(@c(- - X-+1 11/ 7/o8 / /
X- M% A soofhos. 57 6. o H w708 I B A

/-
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CENTER FOR NYCLEAR WASTE REGULAT®RY ANALYSES

NONCONFORMANCE REPORT

Project No.__20.06002.01.322 NCR No. 2005-06

T

PART 1: DESCRIPTION OF NONCONFORMANCE:

The current measuring resistors used with two potentiostats were damaged from a current overload condition. Damage to the
current measuring resistors results in significant errors in current measurements.

3/24/2005

Initiated by: Darrell S. Dunn Date:

PART 2: PROPOSED DISPOSITION AND CORRECTIVE ACTION

Disposition:
A total of 8 tests documented in Scientific Notebook 672 are affected by the out of tolerance condition.

Basis of Disposition:

Data obtained with the affected instruments was reviewed. A performance verification was conducted on 7/15/04 and is
documented in Scientific Notebook 308. Results of tests conducted through 10/21/04 are consistent with previous tests under
using similar material and test conditions. Data obtained in tests conducted after 10/21/04 is erratic. The unusual character of
these results was documented in Scientific Notebook 672 at the time of the tests.

Action to Correct Nonconformance:

The current measuring resistors were replaced and checked with a calibrated multimeter (Model Fluke 87111, Serial Number
73980497, Asset Number 007646, Calibrated 1/17/05, Calibration Due: 1/17/06). Performance verifications (TOP-022) were
conducted and documented in Scientific Notebook 308.

A notation will be included on each entry in Scientific Notebook 672 to indicate that the data is invalid. Each entry will
reference NCR 2005-06. Data from these tests will not be used in any analyses or model.

M @MJ d@, D@ Target date for completion: 4/11/2005

Proposed by:  Darrell S. Dunn and Xihua He Date: 3/25/2005
PART 3: APPROVAL

Element Manager: / = Date: %I Z ""Tl‘-’-’z’ >
Director of QA: U M\ Date: 5/ %/ 2093”
Comments/Instructions:

PART 4: CLOSE ouT Distribution:

Comments. W G/gﬁ{’;ﬁ{ L
Hy BMW% ch.w,ozoo‘/
e :

Verified by: i

Yy

CNWRA FORM QAP 9-1

Xohoe He

I have reviewed this scientific notebook and find it in compliance with QAP-001.

There is sufficient information regarding procedures used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat the

activity.

- ni 07|08

S 4
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