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Initial Scientific notebook entry for corrosion resistant material potentiostatic
and potentiodynamic polarization tests. :

U Measurement Parameters:
Temperature of solution + 2°C

Current and Potential as described in TOP-008. b

P zos

™" Tests Preformed by: Darrell S. Dunn

t

critical pitting temperature and critical repassivation temperature for corrosion
resistant candidate materials.

—r——  Equipment: EG&G Versastat Serial Number 20104. EG&G mode] 352 corrosion T
software. NEC 586 computer. Keithley Electrometer model 614 SN 555368 or —1
equivalent. ASTM G-5 polarization cell, Large 2 L glass cells with Teflon tops,
Electrochemical Impedance Spectroscopy system including Solartron 1260 FRA and

—T—  Solartron 1287 Potentiostat. ESC 440 multichannel potentiostats with National 7
L —  instruments Labview data acquisition software or Strawberry Tree data acquisition i

T Materials' Alloy C-22 Alloy 825 A:]'lo$':-625.and Type 316:'12"s'tai'ﬁless sfcel

—— T i‘SPeClmen Speaﬁcataons Cylmdnca] CPP. specimens 1 915" % 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.

Uncertainty and Sources of Error: Current density calculated as current divided
by sample area. Actual current density of corroding areas‘is not determined. r—T
Resolution limit of data acquisition systems may limit accuracy of passxve current
density measurements.

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

| ——  passive current density tests, critical pitting temperature tests critical repassivation ———

___———  Objectives: Measure passive current densities, crevice repassivation potentials, —
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— 1 |Initial Scientific notebook entry for repassivation potentlal measurements

| Title: Alloy 22 Repassivation Tests

Tesfs Preformed by: Darrell S. Dunn, Letai Yang, Div 20; Brian Derby, Div. 18

Obj ectives: Determine the effect of thermal aging time and temperature on the
" localized corrosion susceptibility of Alloy 22.

~ Equipment: Laboratory oven for exposure of test specimens at 600 to 900 °C,
~ Thermocouple and thermocouple meter. Keithley 614/617. Solartron 1287

_ Potentiostat and CorrView Software or equivalent, Electrochemical test cell. A

Materials: Alloy C-22; heat 2277-8-3175. Other materials and heats to be
" added and identified prior to testing.

Specimen specifications: Specimens will be equivalent t0 20.01402. 571 .006

unless otherwise specified.

Measurement Parameters: Temperature and time of exposure, Potential and

" Current of specimen during test.

: i
A

>

- Required level of accuracy: Temperature + 2 °C, Time of exposure 1 minute,

. Potentials + 1mV, Current + 0.01 microamp.

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

as the surface area of the test specimen. -
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1 [] 1 I 1 1 1 ] l\\ i 1 1 ¥ 1 ¥ ) T ) I ' ¥ I I
1 i ] I I ] T 1 [] T T \ 1 T ) T T 1 I ) 1 1 i i
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From Page No. ' From Page No. ‘ — : — ——
T T T T T T ¥ C PP ,res_r 0 4F 62 S A"{d T T T T T T T T )
- ObIeCtVe: Difivmive Eit § Ep hom CPP Teot SN
. 0.50 v
— 1 o / f
Alloy / Heat No.: £2& Aﬂoy / NX223€A6 | T 625CPP11 fﬁ
! — T 1T
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing. Specimen - Alloy 625 Heat NX9936AG
| ' surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone and rinsed in DI — 5.5 MNaCl 100C
»  water. PTFE crevice forming washers attached to specimen using insulated C-276 hardware. — 0.5 Ecrev=5mV vs SCE ,
Hardware Torgue to 50 in-oz. ““1"" Ercrev= not determined "
, _ » N A
Torque Screwdriver: Proto #6104 . SN: 139072 ‘ WM
B cal: 3¢/ Due: | R -
1 3/¢/03 ue: 9/45/03 _ . et
1 : N - . N L % s
. Initial Weight: 3/.2501% 9 Modgl: Sartorius Genius SN: 12809099 S o
Final Weight: povr RecoRNED  Cal: S/is [0 3 Due: Jt/is/03 W
= [~ T T
——  Solution: SEM of CO” + DI waler +o 2000wl I
! 642.753 o Matd Lot a 028794 L B 0.25 |- ‘j:}
I wfm-nﬂm g, N
! —TT I~
. ‘ | | |
i . : . 1 IIIIIIIl [ L1 1irl [ | E | i I T | 111
— Reagents measured with Moc.jel. OHAUS SN: 2883 -0.501 03 107 10° 10 104 103
Cal: 1/2q /03 Due: 1/29/p4. :
N : ‘ ' ——— I (Amps/c?)
— Initial pH: 8. 812 Model: Fisher Accumet 950 Meter SN: 3340 SS— ~
| Final pH: 7,424 cal: g/1/0z Due: &/7/03 !
pH Probe: #13-620-296 SN: 2291257P6
_— A _
- . : ' T T T T T T T T T T T T T T T 1 T T T T T T T T T T T
- Test Temperature: /00°C Measured with Hg Thermometer SN: H43 - 119 .
Cal: 4/29/03 Due: 4/2%/0 4%
—
Counter Electrode: Platinum Flag /"‘\/ :
- _
| Reference Electrode: Accuwel /3-d20-52 SN#00521 ¢ SN: . -
' Gas: 99,997 % N2 . S
[ Ecorr: -0./$0V Model: Kehley 6/¢ SN: #6737¢% ' ‘
—  Ept: — 0‘/‘}4\/ . Cal: 10/23/”_ : Due: /9/25/43 r
' Potentiostat: Solavfrou W80 SN# 00240053 '
—  Last Verification Date: §// /0 3 Verification Due: 2/ ! / A i
[ Number of Crevice Corrosion Sites: Y 124 (24 max.) I
\—1 . I
p—— 1
1 T T T . T T 1 T 1 T ¥ T T T T T T T T T T T T 1 To Page No. T T T ] T 1 1 ! ! T L] T T T T T T T T T T T i T To Page No.
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From Page No.____ b '7 : C PP 'Tésf o_p AHQ./ _' IZ' T From Page No.____ ’ : _

——— T d L e

' Objective: Dé‘l‘éﬂm‘.tr’(' € f 6‘, USZNG CPP -
Alloy / Heat No c 22/ zz'l‘l -8- 3118 S R —— 1.0 | '

i | C22CPP2 -

—T Specimen Preparatlon Spemmen machined to dimensions specnfled in CNWRA Drawing. Spemmen ] L _ Alloy C-22 Heat 2277-8-3175 "
surfaces polished to 600 Grit finish using SiC paper. Specimen cleaed in acetone and rinsed in DI L] N — 55 M NaCl 100 C T
water. PTFE crevice: formmg washers attached to speC|men using insulated C-276 hardware. S ‘ )

—  Hardware Tor L —————r Ecrev= 645 mV vs SCE :

. gue to 50 in-oz. : e 05 |-
| , N | - Ercrev= 605 mV SCE or '
' Torque Screwdriver:” : PQc)to #6104 SN: 139072 o el T -145mV SCE

— Initial Weight: 40,3S 8(/( Model: Sartorius Genius SN: 12809099 . T 3 !

——  Final Weight: ¢/0,3 3 8%| Cal: 5/15/03 | Due: 11/15/03 — T T 2o '

——r— v — —TT—T L 7
Solution: Ry <

S'S M Mecl | I - n

L42.93 . NeCl  toT o023 79¢ | H I ;

— + oz wRTER To 2000 mL _ : | - 05 |- .
— » — — T T T !
T Reagents measured with Model: OHAUS SN: 2883 T ~ . l

T T Cal: 7/29/03 Due: 1/29/03 - — 1 T 4.0 Lol Lol Ll Ll Lol Ll T

— a — F——— 109 107 10°8 10° 1074 10° 102 :
Initial pH: ?,ﬁ& | Model;g Fisher Accumet 950 Meter SN: 3340 | (Amm/cm?) .

™ Final pH: 7.L‘ZL{’ Cal: g/tl/o:s o Due: g/”/"f ] |
T pH Probe: #13-620-296 SN: 2291257P6 ] T . ' '
T T T T T - T

—  TestTemperature: /0O Measured with Hg Thermometer SN: - A/98 ~ /79 ] L L L AL TR B L e e e L

: Cal:  4/14/x3 Due: 4 /7/9 /07/ T
T Counter Electrodé: Platinum Flag 4 N
" Reference Electrode: /3 - g20 52 gzswce SCE SN: 00524 o
— -
Gas: 97 9'97 % N 2 L
Ecor: ~ 376 Model: FAézTiisy 6/% SN: 070733y ]
' N - “ )
Eptt  —/&= Cal: é/‘?ﬂ):? Due: ¢ /3 /b7
— ]
Potentiostat: S0ZwTR6N /[ Y§o vV CozZYses3 .
Last Verification Date: &/ / 23 Verification Due: 2 /; /5/
L : - T T T T | — T | E— T T T T T T T T T T T T T T T T T T T T
| Number of Crevice Corrosion Sites: 23 24 (24 max.) — e e A A B e e e o L e e e e o e B
1 ' ~— T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T T | T T T T T T T ] T 1 T ] T T | L) § T T 1 T To Page No. t T 1 T ] ] 1 T 7' 1 1 ) T T T T I. T T \l 1 ] ] | To Page No.
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~ Reference Electrode:

T T [ ot SASUT SNSRI EPR B T T T L LISDASRN ORI RURRSL IOV RSN BAHUEE BRIV S

Objective:  Derea iy zove GP ¢ Gr,;

Alloy / HeatNo.: o5« HH437)Fe L

Specimen Preparatibn: 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: Proto #6104

Cal: 3/6/03

“Model: Sartorius Genius
‘Cal: 5/15/03

Initial Weight: 3€.6902¢/
Final Weight: 3¢, S 7701
Solution:

S.5 m /\/q,O[
6?37‘ Nell  LoT 028794

Model: OHAUS
Cal: 7/29/03

Reagents measured with

Initial pH: & 9 Model: Fisher Accumet 950 Meter

Final pH: -7.5& Cal: f/l//oa
pH Probe: #13-620-296
Test Temperature: /006°C ' Measured with Hg Thermometer SN:

cal: 4/29/073

Countér Electrode: Platinum Flag

/3 -620-52 faswsn ICE
92,997 AN

Gas:
Model: Kexrneey 6Gi4f

SN: 139072
Due: 9/6/03

SN: 12809099
Due: 11/15/03

SN: 2883
Due: 1/29/03

SN: 3340

Due: §, A//o’f

SN: 2291257P6

+H98-1729
Due: ‘//z?/ot/

SN: Oos2/1é

sN: 0764939
Due: 6/9/‘,,_/ ‘

Ecorr: —29% m |/
ScCe¢
Ept: -)93 Cal: ¢ /% 3
M Vscs Fhils3
Potentiostat: SocARTAoN [4E0 SN 0024 0052 :
Last Verification Date: 8/ /o3 Verification Due: 2v/ // oo
Number of Crevice Corrosion Sites: g

MANY  PIFS ON Gpsn SUQWCGS

124 (24 max.)

From Page No.

1

85CPP1

T Aloy 85 HeatHH4371FG
55Mdar Nad 100C

Ecrev=-160mV SCE
Ercrev = -320 mV SCE

0.25 -

fEE

E (Voits)

0.50 =

Ll 1 Ll

L il Lo ntl N RNl

0.75 —
10° 10° 107

10° 10 104

| 10°
| (Amps/cn?)

102

T
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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.
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