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Initial Scientific Notebook Entry for the Effects of Test Methods on Alloy 22
Crevice Corrosion Repassivation Potential

Title: Effects of test methods on Alloy 22 crevice corrosion repassivation potential
Tests Performed by: Hundal (Andy) Jung, Div. 20; Xihua He, Div. 20; Brian Derby, Div. 18

Objectives: Determine and compare the crevice corrosion repassivation potentials of mill-annealed,
as-welded, and welded plus solution annealed Alloy 22 by two different test methods ie,DOE
(ASTM G61, reference 1) and CNWRA (reference 2) methods

~ Proposed approach or procedure for achieving the objectives: Tests are conducted in a glass test
cell using a multiple crevice assembly consisting of a number of grooves and plateaus in accordance
with ASTM G61 as well as CNWRA methods. In this assembly, the serrated polytetrafluoroethylene
or ceramic crevice former contacts with the crevice specimen to form an artificial crevice with 24
crevice sites. Then immerse the crevice assembly in N, deaerated solution to perform cyclic
polarization or potentiodynamic polarization + potentiostatic hold to obtain crevice corrosion
repassivation potential (see reference 1 and 2 below). The crevice specimens tested are mill-annealed,
as-welded, and welded + solution annealed Alloy 22.

Equipment: Electrochemical test cell with multiple crevice assembly, Solartron 1287 and 1480 multi-
channel potentiostats, temperature controller, thermometer, pH mater, balance, torque screwdrrver
Calibration and.due dates are provided in data sheet for each test.

Materials: Mill-annealed Alloy 22, welded Alloy 22, and welded plus solution annealed Alloy 22.
Material heats to be added prior to testing

Specimen Specifications: crevice specimens CNWRA drawing #20.06002.01.322.002

Measurement Parameters: Temperature open circuit potential, potential and current of spec1men
durmg polarlzatron

Required Level of Accuracy: Temperature £2°C, Potentials 1 mV, Current +1 microamp.
Uncertainty and Sources of Error: Open circuit potential changes with time. 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. '

1. Bechtel SAIC Company, LLC. “General Corrosion and Localrzed Corrosion of Waste Package . Outer Barrier.” Rev.
2. Las Vegas, Nevada: Bechtel SAIC Company, LLC. 2004. (Appendix I, p. 15-16)

2. D.S. Dunn, Y.-M. Pan, K. Chiang, L. Yang, G.A. Cr agnolino, X. He, “The localized corrosion resistance and
mechanical properties of alloy 22 waste package outer containers”, Journal of Metals, 57 (2005) 49-55.
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Darrell S. Dunn )

SwRI-CNWRA CNWRA Drawing 20-06002-01-322-002
Phone: (210) 522-6090 | Dimensional tolerances +/- 0.005"

Fax: (210) 522-5184
e-mail: ddunn@ swri.org

Jo be completed at time of order:
Material:_ Alloy 22 ({

Heat___2277-3- 3266
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A8306
.~ 11411 East Coker Loop

San Antomo, Texas 78216 ’@s

Phone: (210) 4943651 Qg
— Fax: (210) 4946139

www.lexastoolmakers.com ISO 9001:2000

TO: Southwest Research Institute
6220 Culebra Road
o San Antonio, Tx. 78238-5166

CERTIFICATE OF CONFORMANCE

CUSTOMER P.O. 656855D

TTIJOB #: 38019/2

DESCRIPTION 24 EA.; PIN 20-06002-01-322-002 Alioy 22 Specimen

i .WE CERTIFY THAT THE ITEM(S) ON THE ABOVE REFERENCED PURCHASE ORDER HAVE
BEEN PROCESSED AND/OR MANUFACTURED IN ACCORDANCE WITH:

) Drawing 3/11/05

RECORDS ARE ON FILE AT'THIS FACILITY, WHICH VERIFY OUR PROCESS CONTROLS, AND

35| AVAILABLE FOR REVIEW UPON REQUEST. TEST RESULTS ARE AS FOLLOWS:

Accepted
TEXAS TOOLMAKERS,
. BY ME%A@/ (Casey Ridgway)
TITLE: Q.A. Manager /
) DATE : 5-30-06
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DIMENSIONAL INSPECTION REPORT
B TEXAS TOOLMAKERS, INC.
------- Job No.: Part No.: Rev.No.: |P.O. No.:
2800/2 | 20-0b602-61-322-002 SESED
| Customer: Part Name: Log No.:
Sw.2 L. Ay 22 Spedman. 6725 0)-c A

| inspection Plan: Quantity: Sample Size: | Accept No.: | RejectNo.: | NRNo.:
........ d
L. 1 Spegﬁe]d Dim. 1slt—T—rt:!cle VQ L‘{ ’2 4 ’Q l.{ @_ @

Zone Dim. / Char. Tolerance* Actual Equipment S/N ' Comments
— 2 LoD 5G8-Hod |72 ~/1Z-

2. 250 N8~ 283 72~/ 02
~ {3 ] 832 clar 169 (7R (07
-------- M| £.25 (£./25 |7 ~g2H
~ 5. | ¢.32€ 224  |-zHSIE
— b, 375 313~ 877 7% (JZ
B 7. 750 74~ 749 | et~/ 2
AAAAAAAA 8. 750 .  PHT = 730 V= 2
- ﬁ.’ 1, 600 1. 000-~).004 | ~FHH T2

10. 200 ,260-.203 |27 ~/62-
---------- * Recorded if not> affected by tolerance block. Sheet / of Y
B 7 {7 5-30- 96

inspection#erio by: Date Custormer (as applicable) Date

TTI Form QF-100201 7 Rev 2
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POTENTIODYNAMIC TEST

Objective: see page #1

Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 polished to CW\
Teql ;@4]9&

a 600 grit finish cleaned with Acetone then used ceramic crevice washers umﬂ) _e,,( Wl%

TJeve CM‘\-'\’

Torque Screwdriver:
Cal: 7 Lz/ur

Initial Weight: 2.4- 2 %422,

20 Ta-\bg

SN: b44oo0 64!
Due: Y]21]o¢

SN: 12809099
Due: ll/ﬁ ok

SN: 2883
Due: 7 / f/b(.

Model: Sartorius Genius
Final Weight: 2.4. 2%’0533 Cal: S'JQ ob
SOLUTION: [0 m el
L84 Nnc) Lot Zov2ve!
4 0T Yo 2000 s
Reagents measured with Model: OHAUS
Cal: l/s‘ o6
Initial pH: 4-%3 Model: Orion

CAL: 7 f 2'3}0?
pH Probe: #13-620-296

Final pH: 5-473

Sjoy

Cal: 7

SN: 22338

DUE: -1”.\5/0(-
SN: So00309%

TEST TEMPERATURE: 50 Measure/i v7'th Hg Thermometer SN: YovY
z

Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE

Gas: 99.999% Nitrogen
Ecorr: ~ |52 wJ sCE
Ept:  +vo ! m\)sd_;
Eapplied (vs SCE): —~

Model: Keithjey 614
cal: 7]/

Potentiostat: Solanr@.. 1299
TestID: Cc22 EePo i

Specimen Examination: 11/24

SN# 6o\ 9634

Due: ’-,‘M")m,

SN: 332%22%

Due: 7/!'( e

ca\? 5)&,0'»

xH 8654

Oue'\t)w/ou

‘\/Zk\ 5“5\\\' Qaeu‘\ce Coanpdion oul\‘&f\ —ant § Cetamtc
Cacvice washeas = One  Siae  Caediee  wenhe Coakes -
bme Stee o\ Spedemen Bas Smell Mimna T Oecions -
AN Ve S \\oﬂ-‘\uc s~ Washea Qﬂf"\"” Ll *\":‘\‘ Siee -

(96\9 0 -\'\ S uﬂzgv‘:lﬁe, S‘fﬁ\l n‘v QA 56?2,0:. PN
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Objective: see page #1

POTENTIODYNAMIC TEST

Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.00:I polished to

a 600 grit finish cleaned with Acetone then used ceramic crevice washers wm{

Torque Screwdriver: Teve Casdy 70 Tadbs.
Cal:
Initial Weight: 7 4. 2.5 13\ Model: Sartorius Genius
Final Weight: 2 ¢ - 1‘1'70; Cal: ‘5')‘1'}%
. " el
SOLUTION: -0 e a
11 6.40 N el 0% 2761
s« D Yo 20006\
Reagents measured with Model: OHAUS
Cal: | }S‘}Mo
Initial pH:  H-77L Model: Orion

Final pH: ¢4

(]

TEST TEMPERATURE: 90 ¢
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE
Gas: 99.999% Nitrogen

Ecorr: - 0% 1 mJ Vs SCE

Ept:  da41 Y \Us Scd
Eapplied (vs SCE): —

Potentiostat: Sg\qa\m‘.. 12%7
TestlD: c 22 EREOL B

Specimen Examination:

CAL: 71 ,2*’/0 b3
pH Probe: #13-620-296

Measured with Hg Thermometer SN:

ca: 4)1foe

Model: Keithley 614
Cal: 7’!: o5

SN# 0014$seo

21124

SN: 644000
Due: 7lz|ok

vth Tef{on

SN: 12809099
Due: © ,‘5 ’0(0

et

SN: 2883
Due: 7/5'/05

SN: 2330

DUE: -7/z5'/%
SN: S5©030fs

Hqg-1"0
Due: bllb}'ﬂ

SN: Hoxgo3k

SN: o10443
Due: v/:z Ok

I E 9’)‘5"06 Due:u?’ls)b!o

¥ .H s/cfﬁé

2"/?«‘( Seed °kY Ce vice Wﬁé\\m *'\\Mlt Cornonon

(vxc.‘miy on  Tanen Nano O Eob.e_ 5\ Qeanmic Qaeduice WA—S\!\.W

Gob~ Caevice Wos s Qeocken. One Sine o&' Sfeclm.,,
Shouws  Minoa S &l&xons A'\So . (Do\o Aﬁ-’.m\ S‘*A\'\"a ~
AN SueSacey

e e — - —g—
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POTENTIODYNAMIC TEST
Objective: see page #1

Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 bolished to

a 600 grit finish cleaned with Acetone then used e crevice |)lvas er
Te X-H gt Sfo‘o

Torque Screwdriver: ‘044}'0 Gloy Jso Ta.02. SN 139 672

Cal: ‘Il‘l LY Due: '°I’-l/°§p
Initial Weight: 23.719 ANy Model: Sartorius Genius SN: 1280909
Final Weight: 13111(&‘ 4 Cal: s’“i?ﬂ(c ‘ Due: /9 /0L
SOLUTION: f.o™Mm N\

TR RN Lot o536
4 o7F :

Reagents measured with Model: OHAUS SN: 2883

Cal: 7/5‘ 0g Due: "I/S'/O'?
Initial pH: 5. 19 Model: Orion . SN: 2330
Final pH: 3. 75‘ CAL: ‘1/'23’ oS DUE: ’7/.2520(' :

e - 'pH Probe: #13-620-296 SN: SO03bes™

TEST TEMPERATURE:  90°C. Measured with Hg Thermometer SN: 112§~ 174
Cal: % u}% Due: § u/o7

Counter Electrode: Platinum Flag,

Reference Electrode: Fisher SCE ‘SN: 332¥Qa,™

Gas: 99.999% Nitrogen .
- 38% m\U SCE

Ecorr: - Model: Keithley 614 SN: 4(737Y
Ept: + 125 o SeE cal: t]izfsq, , Due: I/tz 07
Eapplied (vs SCE): - ; v _
Potentiostat: Solacton /247 S ~ SN# 00 186634

\ \ ,
TestID: L2 E@POAA -] & ~2 4 -3 cals r/u}mv Due: u)ll./oc
Specimen Examination: /24 '

Ne Coraosion "/J‘_’ @c';\— oX Creuice Wf.\,‘J\cdl (PT FEB
M'-\O gug‘%AQ( S‘)’A‘lf\:a, 0'\‘ SFeL;”‘(/‘

* NU‘\L"- S(De,u?n—w-- e’ﬁ (7“\'5\“"-” ‘Xc/-\. g—w*\“’/\— Te;’\»;j
N\
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0.8
5 077  —— #2a(CNWRA-MA Alloy 22-1M NaCl)
0.6 1
0.5 -
0.4 -
10 0.3
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“w 0.1
3 001
> 0.0 4
15 w -0.1 ]
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-0.4 -
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-0.7 -
-0,8 T llvlllll|_ ¥ L R | T YT T TV T T ITIf ¥ LONNLINLIN L § S T LA B I
10° 108 107 106 108 10 103
25 5
i (A/lem”©)
. . . [
Figure 3. CPP curve for Mill-annealed Alloy 22 (#2a) obtained by CNWRA method in 1 M NaCl at foc
30
10 .
[T - T Gemipaimons Mill-annealed C22/PTFE; Torque: 50 in-0z;
05 T c22emp02a-2moor ) y
N | % AR \\ - c22erpdzadmeor N, deaerated, 90 °C, 1 M NaCl solution
X > 0 / Forward scan rate: 0.1 mV/s, Potential hold: 550 mV, for 8 hours
w 05 Reverse scan rate: 0.0167 mV/s
10 . L . ! . L i <105 A/cm? at 550 mVgg; | < 2*10¢ Alom? at 482 mVq;
" 0 10 - 2 % i< 10° A/lcm? at 452 MV, Y
ime (Hours) .
X hon i 775106
40 i 0.0002
2 0.0001 M LTI T, '
‘E L f \'\
= N
= B 0 . ' M\
_0_00'01 L 1 1 . 1 1 i
0 10 20 30
45 . Time (Hours}
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POTENTIODYNAMIC TEST

Objective: see page #1

Specimen: C22 specimen Heat# 2277-3-3266 CNWRA Drawing 20.06002.01.322.002 polished to

a 600 grit finish cleaned with Acetone then used ie crevice washers
VoW
Torque Screwdriver: Pz.y\.,, Glod SO T.-02 SN: 135072
Cal: q/q/% Due: 10/4[o
Initial Weight: 3. §14l0 Model: Sartorius Genius SN: 12809099
Final Weight: 9% 61268 Cal: S‘/ﬁ/ﬂ. Due: /T /04
. M
SOLUTION: JO “'/CI y
He-89 Nacl &t Zos 2741
4 03X To 2000 i
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/3')°‘° ‘ Due: //S/07
initial pH: S+ 4% Model: Orion sN: 2339
"FinalpH: (. [ CAL: 07/39/06 DUE: 7/7«5' 0b

'pH Probe: #13-620-296 SN: sV3idas

TEST TEMPERATURE: (io“g, Measured with Hg Thermometer SN: Hq¥-110

Cal: 4 \1T(§ b Due: 4 ‘b’b‘\
Counter Electrode: Platinum Flag
Reference Electrode: Fisher SCE : SN: 402036
Gas: 99.999% Nitrogen
Ecorr: -322~N SCE Model: Keithley 614 SN: 41374
Ept: + 210 mV SCE Cal: G[Wfo(a v * Due: ,[‘7,[01

Eapplied (vs SCE): —

SN# 00 145

Potentiostat: . SQ\QA,MN [P xr)ooc, . | } )
et e wisfoy

TestID: €22 ELP o624~ 3 ~2 4 —3
Specimen Examination: © /24

No Qe tee Qe tnesio 0/7"“* “‘ac.é\’ o CTFE

Qureuvice WUJashENS

@Q\c AVI:%Y Su¢§<ML SkaingA

r\’\-\zx
A | R | p%

o des Specemm Repishen Con Tuahen Tl

b

———

7 Z18 107 AP

N
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0.8 -
5 0.7 - '
06 ] — #2b(CNWRA-MA Alloy 22-1M NacCl)
0.5 1
0.4 ~
10 j 0.3
0.2
’?(_L): 0.1
>u> 0.0
15 w -0.1
-0.2
-0.3
-0.4
20 -0.5 1
-0.6
-0.7
"0_8 L) L] Illllll L) T llllll' L] Illlll' ’I T lllllll ¥ Illllll T L LI
-9 -8 - -
s 10 10 107 106 106 10 103
i (A/cm?)
Figure 4. CPP curve for Mill-annealed Alloy 22 (#2b) obtained by CNWRA method in 1 M NaCl at9o¢
0| -
075 — e imon . Mill-annealed C22/PTFE; Torque: 50 in-oz;
@050 - Zﬁi%%m N, deaerated, 90 °C, 1 M NaCl solution
35 oz Forward scan rate: 0.1 mV/s, Potential hold: 550 mV, for 8 hours
i ; of - Reverse scan rate: 0.0167 mV/s
110,25 <10 Alcm? at 534 mVg; i < 2*10° Alcm? at 438 mV gy
050 . ) . L . 1 <10% Alem? at 419mV g
0 10 2 30
Time (Hours)
40 " A~ ‘./ Y/
L 000050 AtiAss TIIC D
Foooezs |- AT
E VT T
- 0 L -
45 -0.00025 . 1'0 . 2'0‘ - . »
Time (Hours)
Continued To Page
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--------- ' POTENTIODYNAMIC TEST
| Objective: see page #1

- AP 2a77- 373291 WA 513
,,,,,,,, Specimen: C22 specimen Heat# 2277=3-3266 CNWRA Drawing 20.06002.01.322.002 pollshed to

__ a 600 grit finish cleaned with Acetone then used Wrewce was 6"
( (e

Torque Screwdriver: Pn_Ao bloy Ta-02 SN: |36>°72
| Cal: q/,_//‘% Due: . ID/‘/ 06
"""" Initial Weight: 3. 1751 63} Model: Sartorius Genius SN: 12809099
| Final Weight: 23, )1326} Cal: 5'/1/0(° Due: l»I/‘i o
SOLUTION:
....... o 1.0 m Nl
"""" Heb. 8‘{5 Nacl tob ¥ o529y
— + 9T T, 2000~y
| Reagents measured with Model: OHAUS SN: 2883
B Cal: '1/5'7(% Due: 1/%/p~
~~~~~~ Initial pH: 57 13 Model: Orion SN: 2.3
~ FinalpH: .07 CAL: 7/(,/0(. DUE: 1//)
pH Probe: #13-620-296 SN: Seolory
| TEST TEMPERATURE: C{o'o Measured with Hg Thermometer SN: ~ H G¥- /7§
'''' Cal: 5’))1}% Due: 5/11 01

-~ Counter Electrode: Platinum Flag

Reference Electrode: Fisher SCE

SN: 3329225
..... Gas: 99.999% Nitrogen
L Ecor: -503 WU Us SLE Model: Keithley 614 SN:; Hp13rYd
Ept: 4234 VU Sef Cal: ",‘.2/01, Due: 1/,2,'0-,

.. Eapplied (vs SCE): ~ , .

Potentiostat: So\aada,. \26Y \ r}ul . ) /
ta o Oue Vo

Test ID: C22 ERPo3 B

Specimen Examination: /24
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Figure 5. CPP curve for As-welded Alloy 22 (#3a) obtained by CNWRA method in 1 M NaCl at 90°C
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""""" Mill-annealled C22/PTFE: Torque: 50 in-oz;
““““ N, deaerated, 90 °C, 5 M CaCl, solution
B Forward scan rate: 0.1 mV/s, Potential hold: 10 mVgce for 5 hours
Reverse scan rate: 0.0167 mV/s
45| i <10%A/cm? at -211 MVgee; |1 < 2*106 A/cm? at -239 MVgee;
,,,,,,,,,, I <10° A/lcm? at -245 mVg
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