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Title: Corrosion of Dissimilar Metal Crevices as a Function of Solution, Torque,

Area, and Dissimilar Metals

Withessed & Understood by me, Date

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

Objectives: Determine the corrosion potential, crevice corrosion repassivation

- potential, and crevice corrosion penetration depths of dissimilar metal crevices as

a function of solution, torque, area, and dissimilar metals

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 G78. In this assembly,
the serrated crevice former machined from base Alloy 22 or Titanium Grade-7
contacts with the crevice specimen to form an artificial crevice with 24 crevice
sites. Then immerse the crevice assembly in solution to monitor the corrosion
potential and perform cyclic polarization to obtain crevice corrosion repassivation
potential (see reference 1 below). Penetration depths are obtained by galvanically
coupling the crevice assembly to larger cathodes to initiate localized corrosion.
The crevice specimens tested are mill-annealed base Alloy 22, welded + solution
annealed Alloy 22, 316L stainless steel. By varying the surface area of the crevice
former, torque between dissimilar metal contact, and combination of dissimilar
metal contacts, the corrosion of dissimilar metal crevices can be studied as a
function of torque, area, and dissimilar metals.

Equipment: Electrochemical test cell with multiple crevice assembly, Solartron
1287 and 1480 multi-channel potentiostats, temperature controller, thermometer,
pH mater, balance, torque screwdriver, caliper, microscope.

Calibration and due dates are provided in data sheet for each test.

Materials: mill-annealed base Alloy 22, welded Alloy 22, 316L stainless steel,
titanium Grade-7. Material heats to be added prior to testing

Specimefl Specifications: crevice specimens CNWRA drawing
#20.06002.01.322.002 and crevice former CNWRA drawing
#20.06002.01.322.006, #20.06002.01.322.008.A, #20.06002.01.322.011,

bott oednd CWURA damert # 1006000 ,0[.322.907, #2. prSY 22 0/0

T T

Measurement Parameters: TempeTature, open circuit potential, potential and X / ‘/ (0/ VJ/

current of specimen during polarization, penetration depth per ASTM standard

G46.
"’/%/

Required Level of Accuracy: Temperature +2°C, Potentials %V 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.

. D.S. Dunn, Y.-M. Pan, K. Chiang, L. Yang, G.A. Cragnolino, 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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Requisition: 05027776
™ Requisitioner: He, Xihua'
| Req Organization:  1.20.01.50 .
Phone: (210)522-5194 City/State:
Contact:

Special Instructions:  The procurement plan is attached. .

SOUTHWEST RESEARCH INSTITUTE

Suggested Supplier: Tricor Metals (Texas)

Conroe/Texas
Bill Austin

_ Phone: 1-888-987-4267 Fax: 936-273-2669

Page 1 of |
Date Printed: 07/18/2005

Date Created: 07/05/2005
Requisition Date: 07/06/2005 |

B Line # ltem(Description U/M  Need By Date Requested Qty Est Unit Cost Estimated Cosﬁsl i
| 1 Titanium Grade-7 plate with dimension 12"X1 LBS 7/14/2005 12.32 - 5§0.77 . 625,28 —
2°X0.5" with tolerance 0.125", total weight 12.316 pounds .
- Deliver To: Xihua He/Building 57 ~
| ’ Account: 753-104 Organization: 1.20 Project: OHD20.131 Allocation Pct: 100.00 et
Total Estimated Cost: $625.28 ]
Quality Assurance?: YES' ASL Required: NO  Inspection Criteria: Dimensional inspection only ‘,_
___ " Approvals: Requestor: Xihua'He 7/5/2005 5:06:55 PM Department/Division Management: Vijay' Jain 7/6/2005 9:04:26 AM _
Patrick C Mackin 7/6/2005 1:48:24 PM Quality Assurance: Robert D Brient 7/5/2005 4:25:08 PM ‘_
Submitted By: Shirlee Garcia 7/6/2005 5:06:19 PM |
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. a TRICOR METALS DIVISION ! !
r—r H T
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. CERTIFICATE OF TESTS
— T T « T T
. COSTOMER: SOUTHWEST RESEARCH INSTITUTE CUSTOMRR PO#: 5444476
1. T : : T T
+— TRICOR REPORT DATE: 10/28/03  SHIP DATE: 7/12/05 HEAT §: CN2775 AU——
’ INDUSTRIAL, INC. : .LOT/TBST: 4-J5302-1-1 § 2-1 ;
T T SIZB: .500"THK X 12" X 12* ) ——
PINISE: TITANIUM PLATE :
T MATERIAL SPECS. ASTM B: 265-98(A00), 01 T
- CORPORATE OFFICE ASME SB: 265-02 ALLOY: GRADE 7 ‘
—T—T 3000 Old Airport Rd. EN10204 3.1.B . L
. PO. Box 752
N Wooster, Ohio 44691 ]
. (800) 421-5141 LBS/FT/PCS: 12.5 LBS ORDER #: 198825 ‘
(330) 264-3299 ; N
T FAX (330) 262-6678 T
I R CHEMICAL ANALYSIS % L
INDUSTRIAL BRANCH ‘
OPERATION . . .
T T 423 west Bowmen Sreat C:.010/.010  B:3/2/14 BOK 0:.137/.139 -
Wooster, Ohio 44691
T (800) 421-5141 N: .006/.007  Fe: .07/.08 Ti: BAL 15/.15 b
(330) 264-3299 | |
—T—T -FAX (330) 262-7311
sczles@tri(cori%dusirial.com Hf: Fes(r: Ir+Rf: Ru:
- INDUSTRIAL SRANCH MECEANICAL PROPRRTIES ]
5169 Guernsey Street . ;
"‘_‘l_r. Bellaire, Ohio 43906 ° KSI-1 KSI- T
FAX 40y 8762401 VIRLD: 41/42 YIBLD : 56/56 —
TENSILE: 72/74 k TENSILE : 13/74 :
. BLONGATION: 29/31 RLOKGATION : 31/31 S
T T T OHIO METALS DIVISION X .
3000 OId Airport Rood RED. OF ARBA: 52/53 RED. OF AREA : 50/51 |
T — T Wooster, Ohio 44691 ) T T
E‘gggg ‘2‘2-2;3; FLATTENING: HYDROSTATIC:
[T T FAX (330) 264-1181 REVERSE FLATIEN: PNEOMATIC:
sales@tricormetals.com FLARE TRST: BARDNESS: | |
K ) BEND TBST: EDDY CURRENT:
TEXAS METALS DIVISION ANNEAL: ANNEALED 24MINS @1550F AC  ULTRASONIC: ]
101 8. Trade Center Pkwy. REMARKS
—TT1 Conroe, Texas 77385 H T
(888) 987-4267
‘ (936) 2732661
T T FAX (936) 273-2669 bt
ho@lricormetals.com THIS MATERIAL DID NOT COME IN CONTACT WITH MERCURY OR DEVICES
T I CONTAINING MERCURY AT TRICOR METALS DIVISION. WE CERTIFY THAT ! !
THE CHEMICAL ANALYSIS AND PHYSICAL TEST RESULTS APPLYING ON - .

' THE ABOVE-ORDER NUMBER ARB CORRECT AND TRUE TO THE BEST OF QUR :
- KNOWLEDGE" AND BELIEF. T
T ‘)[Lr T T
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—T— .NDUSTRIAL FASTENERS T
 AND:SUPPLIES -
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T : ’ | Titanium Metals Corporation Approved Certificate e
T : i , OH 43984 i
- J l M T St ach, Fax (740) 57-5759 Page 1 of 2 '
T
L CERTIFICATE ID CUSTOMER : PURC;‘I(/)&OSE ORDER | |
T CN2775-4A TRICOR INDUSTRIAL, INC. 029616~ o ——T—
HEAT NUMBER GRALE PRODUCT DESCRIPTION »; |
CN2775 B TIMETAL®S0A .15Pd 500" PLATE T
SPECIFICATIONS RN
ASME !B 265_01 GR 7; ASTM B 265_02 GR 7 |
DELIVERY CONDITION !
T Annealed ]
EEma— CHEMICAL ANALYSIS ———r—
(Weight Percent) ‘
| 3 o) 0007 0137 s L
775-TOP 0.010 0.18 . , \ _
g:gWS-B oT 0.010 0.7 0.006 0.139 0.15 V—‘T“‘—1——
H2 (ppm) LOCATION ;/IUES’E‘CIJJSD T
- CN2775-4-J5302-1-1 3 PLATE | .
' CN2775-4-15302-2-1 2 PLATE FUSION | N B
T —
Yttrium less than 10 ppro. . .
Y Residual elements sach loss than 0.10% naximum, 0.40% maximum total.
Balance titanjum.
MECHANICAL PROPERTIES ‘
T 1 Mill Annealed 24 Minutes @ 1550F AC @ 2% Oftset) Y
ture Tensle Results (Y5 @ . :
1 Room Temperaure T¢ 'l'ENg SILE lgl-: TS Ks1 ¥S KSI 21)_, % EL ?ZA. % ;
CN2775-4-15302-1-{ L 74 41 o 52 4 |
' ! CN2775-4-15302-1-1 T 74 56 b o
— CN2775-4-15302-2-1 L 72 42 ) 2 b .
' CN2775-4-35302-2-1 T 73 56 ' ‘
T COMPLIANCE STATEMENTS P
—r 1. Surface free from contammination and  roduct conforms to the other technical requirements of the referenced -
specifications. o E : _.
I — 2. Matetia) has received a .010" minimura pickle. :
3. Material melted using EB process. ) ,
T T 4. Maerial and certificare in corapliance with 50049-3.1.B as in EN 10204 3. L.B. ' ,
5. TIMET-Toronto has established a qua ity management system that is in compliance with 15O 9001 & Q8001 - 2000
T & AS 9100 Rev, A (2001), Cestificate #1033, throngh Amedican Quality Assessors, registration effective B-Apr-03. I
: 6. Flat Products Material Concession SP-1118 (grindont) conditionally accepted angd applies.
! v . T
—— .
- 1
T
Anst- A Y "This test repon shall nat be reproduced except ia full, withont the written apgroval of TIMET. ] ﬂ. | |
T S| ik The intentional recording of filse, Rictitious, or Fravdulent smtements or entrics on the cerlificate may be % ;
" g N putiied o8 5 Felony under fedevsl law.
T PEGIETERED 1809 DT 4 LAD T
I “irst in Titaniurn Worldwide :
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CENTER FOR NUCLEAR WASTE
REGULATORY ANALYSES

QUALITY ASSURANCE PROCEDURE

Proc. QAP-016
Revision 8 Chg 0

Page 8 of_9

ATTACHMENT 1

CNWRA PROCUREMENT PLAN

——

The following information is required when purchasing quality affecting items, services, or materials from a

supplier not listed on the SwRI Approved Suppliers List.

Item or Activity to Be Procured

Action or Tests Required to Assure Quality

0O Laboratory Analysis
reported results (Preferred approach)

to provide confidence in reported resuits
O Other (describe)

Q Provide blind samples with known compositions to
the non-ASL supplier to provide confidence in

O Provide duplicate samples to the non-ASL supplier

I&ﬁ Metals, Chemical Standards or other

samples in accordance with QAP—-018

ﬁ Perform confirmatory analysis with an ASL supplier

0 Special Processes 0O (describe)

0 Other (explain) O (describe)

"Proposed Supplier: ’T;’f(.w I'Vlef'ﬁ-(é

Reason for not using an ASL supplier or for not placing this supplier on the ASL:

/’!j No ASL supplier is capable of providing the required items/services.
O Desired supplier does not have a quality program.
] Other:

Acceptance Criteria:

. \ L & g plaer
Pfir'f’?"fm cond [rmade ey a;«“é‘@‘c"% with an AL “uéﬁip(‘
Wiohowa  He

Procurement Plan lgitiated By:

Approved:

Director of CNWRA Quality Assurance

Results of Receipt Inspection: )afAccept

O Reject NCR Number:

Reference Documentation Location: 'Naﬂp/éwk M. 7-27, Pg,'ﬂ’ 47
e MES S

Performed By:

CNWRA FORM QAP-18 (05/2004)

Date: 7/5.[ 2""7&,
Date: 7/5/2c9t‘))—-

" Date: 8'/21//61(
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B7/28/2005 ©8:81 9362732669 TRICOR METALS TX DIV PAGE @3
Titanium Metals Corporation Approved Certificate
100 Tiap/um Way, Toronto, QH 43984
Telephone (740) 537-8694, Fax (740) §37-575¢ Page 2 of 2
CERTIFICATE ID CUSITOMER PURCHASE ORDER
CN2775-4A TRICIOR INDUSTRIAL, INC. 029616-00
HEAT NUMBER GRAL'E PRODUCT DESCRIPTION
CN2775 TIMETAL®50A .15Pd _____500"PLATE
SPECIFICATIONS

ASME B 265_01 GR 7; ASTM B 265_02GR 7

Results are from TIMET Quality Contra. records on file

Cert Master used: PLATEO]
Sales Qrder # : 110029

Date : 05-NQV-2003
Time : 16:36

,ﬁ.

athorized Si ure

This is the second page of the report on p. 4

< i
REGISTERED /90 $001.2000 & ABS 10

PCYLBS/FT_ /31 o) LLS
pescreerion:_ 7 /=7 JDZQL_
LdIOD e L x J3
customer; S fliused Rawaancl Lo diude
po.#_ S Y7 G oroers_/ 788535

=y

DATE: R A N~ SN

SIGNATURE: __ { ?4“7 é_zﬁ

This test ceport shall 90t be reproduced except in full, withaat the weitten approval of TRMET.,

The intendonal resciding of false, fictitious, or fraudulent statements or satrizs on the cerificate may be

punished us o felony uader fedoial 1aw.

‘Nadcaon

Sirst in Titanium Worldwide
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, . & |
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e-mail: xhe@swri.org Spec:men orlentatlon *
R v TR 4
o ——— Other: () ’( {’( 8/)(/&5’ T T T
Large surface area serrated crevice washer with 24 plateaus
—T—T . e M
T == T |<— 2.00” & 0.01'”. —Dl ‘—r——1——1——
|49 3 ] . |
T L = -3 i ‘ , T
M 8_ . | 2, ”» :
—— - c 0.577°+0.01 T T T
=T 255 Ak — e e _______________
- = TOn| L
% 5 -n - — 9. T T T
——— 3 Mmooz & i 3.20” 0.01” —
0 IEST R i
L= 3 &) g =~ / ] 1
S “mma 0.261740.005" ! I
Cogf Dia. :
o . A .
T i | oS ! |
B AN 9] | ‘
11— |/ Ii' l e T T T
*0 !
i i . ‘
‘ IS o
o R A T =< W N i ,
—T—T -5 L ———
o Z :
5 ' 'g m & ' '
{ i .
T m '8 8 < : \ Slot, evenly spaced, T ‘
3 — M i1 + (1] : !
|| S 313 i 0.062” + 0,005 wide, I
’ = m : 0.056” £ 0.005” deep ,
A R R ! l A 2 i ! L L |
w bl I | g
A & - 8-16 i ]
T\ //Surface finish at 0.625"+0.005” Dia. _
T ' %3 “plateaus top surface i
T i : T T T
_ i 0.125” £ 0.005”
T 32 | T T T
finish for other surfaces i I 0.125” + 0.005”
1T l /3} n T T
i i
T ! : o e e
M Ko VT 7/ ]
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- v- N
e Lt st (0f5eed  Apopps
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Requisition: 05027848 SOUTHWEST RESEARCH INSTITUTE ’ page 1'of2
Requisitioner: He, Xihua ) . Date Printed:- ‘.,07/ 18/2005

- Suggested Supplier:® Texas Toolmakers )
Req Organization: ~ 1.20.01.50 Citv/State: io/T- Date Created: - 07/05/2005
Phone: (210) 522-5194 ity/State: - San Antonio/Texas Requisition Date: 07/07/2005
’ i Contact:  Mike Ridgway :

Special Instructions:

Phone: 210-494-3651 Fax: 210-494-6139

Machine specimens using wire EDM to conserve material and position specimens, particulary in welded
Alloy 22 plate. The quote is attached and the drawings are attached. ‘

Line # Item / Description UM  Need By Date Requested Qty Est Unit Cost Estimated Ceosts
1 Flat crevice specimens from Alloy 22 EA 71/19/2005 20,00 135.00 2,700.00
Deliver To: Xihua He/Building 57
Account: 704-000 Organization: 1.20 Project: 06002.01.322 Allocation Pct; 100.00
2 Flat crevice specimens from 316L stainless EA 7/19/2005 10.00 135.00 1,350.00
steel
Deliver To: Xihua He/Building 57 ,
Account: 704-000 Organization: 1.20 Project: 06002.01.322 Allocation Pct: 100.00
3 Flat crevice specimens from welded Alloy 22 ¢ EA 7/19/2005 10.00 135.00 1,350.00
Deliver To: Xihua He/Building 57
Account: 704-000 Organization: 1.20 Project: 06002,01.322 Allocation Pct: 100.00
Total Estimated Cost: $5,400.00

Government Project?: YES
Quality Assurance?: YES

Approvals:

Property Type: G

Requestor Xihua He

ASL Required: YES

Is Govt. Property being sent to supplier?: NO

7/6/2005 3:03:01 PM Department/Division Management: Vijay Jain 7/6/2005 10:22:25 AM

Sltakanta Mohanty 7/6/2005 6:24:39 PM Quality Assurance: Robert D Brient 7/6/2005 8:27:47 AM

Submitted By: Shirlee Garcia 7/7/2005 10:13:34 AM

Your organization will provide goods or services to the Center for Nuclear Waste Regulatory Analyses (CNWRA) in accordance w
Any special technical or QA proc

ith the requirements of your quality system or that of the CNWRA Quality Assurance Manual.

edures required in the performance of your staff members' work will be provided. Special CNWRA requirements apply to scient

ific and engineering software and must be followed.

Requisition:
Requisitioner:
Req Organization:
Phone:

Line #

05027848
He, Xihua

1.20.01.50
(210) 522-5194

Item / Description

SOUTHWEST RESEARCH INSTITUTE

Suggested Supplier: Texas Toolmakers
City/State: San Antonio/Texas

Contact:  Mike Ridgway

Phone: 210-494-3651 Fax: 210-494-6139

U/M  Need By Date Requested Qty

~

Date Printed:
Date Created:

Requisition Date:

Est Unit Cost

Your orgranization's product will be accepted based on an evaluation by

Page 2 of 2
07/18/2005 | -

07/05/2005
07/07/2005 |

Estimated Costs

bility of audits, source inspections, or surveillances.
rchase order and will be supplied to the CNWRA with the product. The Seller shall notify CNWRA QA of any nonconformance to t

he requirements of this purchase order; further work shall not be done unless directed by CNWRA QA.
ated questions, please call the CNW'R:‘A‘_ Dire’ctor of QA at (210) 522-5537.

the CNWRA Principal Investigator or’technical staff member and will be returned for rework at Seller’
uct does not meet CNWRA requirements. If scientific notebooks are utilized, they are sub)ect to periodic review and must be
returned at the conclusion of work to the CNWRA QA Records Room, or invoice remlttance will be withheld.

e shall be "right of access" to your facility to confirm effective implementation of the quality requirements with the possi
Any special documentation requirements shall be specified in the pu

LAY

Additionally,

s expense if the prod

ther

If there are any OA- rel

SUPPLIER SHALL FURNISH DIMENSIONAL INSPECTION DATA VERIFYING COMPLIANCE WITH THE REQUIREMENTS QF THE FABRICATION DRAWINGS.
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J B7/05/2085 14:16 2104828363 TEXAS vTDDLMAKERS INC PAGE 01 T
S . ; :
TEXAS TOOLMAKERS, INC. - ‘Phone: 210-494-3651
= 11411 EAST COKER LOOP Fax: 210-494-6139 7
SAN ANTONIO, TX 78216-2810
— ’ Page 1 T
CUSTOMER QUOTE/WORK ORDER : -
- :
Quote Number: Q2081
I—— '
Customer: 1111 Quote Date: 7/8/2006
1 SOUTHWEST RESEARCH INSTITUTE Quote Good Until:  10/8/2006 !
6220 CULEBRA ROAD Terms: 0.5%/10 days,Net 30
T SAN ANTONIO, TX 78228 FOB: ™
[T Contact: XIHUA HE !
Cust. Phone: 522-5194
T Cust. Fax;  522-6081 Assigned Job # '
T ITEM _ PART NUMBER REV DESCRIPTION QUANTIY ___UNIT PRICE TOTAL
o 1.00 20-06002-01-322-002 CREVICE CORRDSION SPECIMEN (316L) 10.00 135.00 $1,350.00 ¢
2.00 20-06002-01-322-002 CREVICE CORROSION SPECIMEN (C-22) 10.00 135.00 $1.3§Q_Qg
‘ . : T
Work Instructions:
— DELIVERY: 3-4 WEEKS ARO T
- — .
S— :
T Qualily Requirements: None Noted Below - . . :i T
_Material /Process Certification: ﬁ ) Certificate of Compllance: Gggj No ' Source Inspecti Yes @_—_I :
D d Dimensional Inspection: (/ Yes 5 No IF YES: 1) Specified Dimensi Only 2) Sampling  3) 100%
N .
—— ° T
: Authorized TTI Representative: % Y, /@ AR pate: 75 ~0S
s S B :
Customer Acceptance: Title: Date: N
— Customer Comments: ' |
: : I}
- 1 Note: Pﬂc_e(:s) mey be ‘aﬂevaqefl:i( scope of wark/inspecti('m is deviated from tha! quoted, l
Reviewed by: - .Q:provided et tme of roview: . Yes Noj
T T7i Forn .oF-oamm Rev 2
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OVEN= L;nA\nuag‘ N\one,\ 51333 se 7409179
T T 7 T
' OVEN SETPOINT= 1130 °C e
' OVEN TEMPERATURE= 1136 °C T
T 1 ] i
T 1 Measurement taken with FISHER MICROPROCESSOR THEMOMETER T T T
SN#= 41523645 CAL= G[1for  DUE= (./7[0;,
' T T Thermocouple= T T T
sn#= 330 Cal= —:),,‘,/W Due = l/.u./o(,
T T T —7
AMOUNTOF TIME= 20 min :
— 1T —
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T R B [I— Open circuit potential of 316L stainless steel to Base
} ‘ _ L Alloy 22 crevice Aap—af@( T
b —_— - -0.315 ——
i
HL N e POTENTIAL SCAN AND HOLD ] |
i - T T —1 T 1 1
T T Objective: See page 1. » ‘\ #
. 1_'_1—— { L T T T
I Alloy /HeatNo.: 3lbL  HT® Pgoryb w/ ca2 HT%2217°3-3266 Crevice f@&: | | il
i jon: i i i i ified in CNWRA Drawing#2.n. ‘ ' -0.320 {1 L
- Specimen Preparation: Specimen machined to dimensions specified in - d aépbz ‘0(_;;.2 o) ) .
T — Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then . e — 1 L _ |
SES— crevice forming washers attached to specimen using €22 HT#2277-3-3266 Hardware Forgtre to 50°in- K 1 ! m
' oz.or 75 in lbs. byl A 1%, % ] T | 8 End potential = T
' Torque Screwdriver: P«o\m G104 Modelt &Torque: SO T bz, SN: 139072 4 41 | —— -0.328 V vs. SCE S
A Cal: q/” o . Due: : lo/u/l»~ 2 -0.325 .
h 2 Model: Sartorius Genius SN: 12809099 ) ‘ ' @8 T T T
Initial Weight: 22 , 02 235" odel: Sa : =
S L e T T i T .
Final Weight: o). 41 113 5 Cal: ’}"[05— Due: N/n oy | = — .
e 4 o — ! | I l
Solution: 4.0 M MNacd
e )
: 46155, Mncl bt * oy siod T } T .0.330 T
1T Te,v(’ 10 _ + OT o 26uoals m T ‘ ' o
T  3(65SBh 2200 T ‘ ——— I
IS I R pa Reagents measured with Model: OHAUS SN: 2883
Cal: —;)nz os Due: [lzle b | T 0 335 ) 1 L I ! o
T T 1 e .
Initial pH: . Model: Orion EA 940 SN: 2330 0 25000 50000 75000 [T T !
Final pH: ~7.2% Cal: 7/zr 33 ‘ Due: 1/2¥/ed T T T — Time (Sec) T T
I —— pH Probe: #13-620-296 SN: 4ok 196 : S : -
= " 316 stainless steel to alloy 22 crevice Dea b l '
T T ‘ T - -
Test Temperature:  45°¢ Measured with Hg Thermometer sN: F7g- 317 m 0.2 T
Cal: 7/ oS Due: 9/10/5 B — } S 8 |
T T T . .
Counter Electrode: Platinum Flag T T ] i . (g :
T Reference Electrode: Fisher 13-620-52 ' SN: 332707Y o] ‘ A o
A— ) | 0
Gas: OC W/zeas fe  Yhea 95-997/4 S T X f— > ,
- Ecorr: ~35‘| ~J 77‘40 AM. Model: ku""\'\.\esl (o"" SN: 070“5‘:: ) T ] - w | 1 I 1 | ] :
b BBt rasies JReasiags  Cal Syl bue: /5| _ 5000 10000 15000 20000
i : N: Dol4§ss 1’ T ‘
Potentiostat: Soladrane 12%7 SN: 6 | Time (S
S— | ime (Sec) :
e — DATAFILE: 31WLOCAIR , 4/ pev2. thLocN2b kL oc N?;'C ’ z(é LBrZ2, | ;
L6, 3 (6L i 16 Lstanv , 36l scant, 36 LS l - '
T T Nu?mﬁt‘)’er c'?f%revﬁ:e Cerogi(ér%)"scités: YLEANA, )’((3([-7 124 (;E max.) ) “D ——i | 0.05 '
A 1 - . . ’ :
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_POTENTIAL SCAN AND-HOLD T
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Objective: See page 1. . o . ‘
' Alloy / Heat No. : C.2.2, \\“’tf»ﬂ-r%ﬁz m\h@wﬁp& /c-n Hr¥a211-3-324 Cu;;).:: - peds —
. N2SlC aomin See MOEMIT - . . :
T T Specimen Prepara{i}on: Speciméa'n mmaghined to dlmensmnt specnfleq in CNWRA Drawmg& 20-060v2 4. ;)z.wz'—“l—r““
Specimen surfaces polished to 600 Grit finish using SIiC paper. Specimen cleaned in acetone then . 2
' T crevice forming washers attached to specimen using C22 HT#2277-3-3266 HardwareIewto 50 ‘|n- St —T—T]
' . : oz.or 75 in Ibs. Xt (%{/ay‘ [,7%5,‘ | |
Torque Screwdriver: P,u,\o Lio4 Model# &Torque: S0 Ia -0z SN: 139072
LI cal: H’Hlo(‘ Due: 1blu[m" ]
T Initial Weight:  €2-bTHYUY,  Model: Sartorius Genius -SN: 12809099 —
—T—T—T Final Weight: 22 &1 \3‘(} Cal: S‘}n 05" Due: M)u’of -
T T T Solution: H O M\ A.h,cf‘ T T
b
—— T@)’e ZD- L YeY :cs'a~ Nulh L7 o4St04 I
; ) + bz w&\tm \\‘6.2001’»[:
— T T T .
WA2254842200 , —
H -
Reagents measured with Model: QHAUS SN: 2883 / T T
T Cal: 7/izjoS Due: l/:z 'Y : |
— T T T initial pH: 7. b7 Model: Oriony EA 940 SN: 2330 , :
' FinalpH:  $.76 cal: 7 7.:26&' Due: 7 25 ot
pH Probe: #13-620-296 SN: Ho&s14(, T T
T T
T T T Test Temperature: q_r"(_ Measured with Hg Thermometer - SN: E£a ‘5‘-!%/ : !
cal: ([3vjoer Due: 12]2t/es
T T
Counter Electrode: Platinum Flag ' ,
T T T
Reference Electrode: Fisher 13-620-52 SN: 402%03)
[ T T
I Gas: 0C “heao i Haew 999994 M -
T T
Ecorr: ~ 97 mv ) Tokern Model: - M. -Hv\\gj LY SN: 61044936
T T T Ept: 4 242~v Zeas fia Cail: S‘/z',}bf Due: 5'}20/0‘ —
T T T " Potentiostat: S.\ qm\(w-\ 12%1 SN: 001¥d %0 : :
(A T N T T
' DATA FlLE:w_LD-H XH Tes WRAHCLC 4, WOSACRBRA0C N2 \,Ju&czzgqg
— T wWesgc22 Wes0.C ,
Number o?(g'evée Cf)rrosion Sitegz:‘g’D | 24 (24 max) T T
» T 1
. . \ 4__ . ‘
Creuiet Coanosio~ vV /éu\ ‘Qu,, °'¥ (‘Ae..nc( WAS\M__ | |
T T
e ——— kaq_gir.( M;M Ok_ . W\:\o SUL‘(\AOL S\"Q;A? . :
T T
T T
H T
. *’ '\KA&'— S@:u e Nvl’" Qef;’\‘S\\tﬁ : :
— T T T
. [10 rage No.
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1.0
0.5
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E (Volts vs. SCE) -
o

1.0

E (Volts vs. SCE)

Open circuit potential of Welded + solution an
Alloy 22 to Base Alloy 22 crevice

-0.11

nealed

Afﬂ/é?el b

012 F
013 F
-0.14
-0.15

-0.16

017 '

End potential =

-0.118 V vs. SCE

100000

200000
Time (Sec)

300000

Welded + solution annealed Alloy 22 to Base Alloy 22 :
crevice : Weﬁ{

10000

Time (Sec)

30000
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1
' POTENTIAL SCAN AND HOLD L R
IR Objective: See page 1. : r"*“T—T-'"-
T Alloy / Heat No. : S'U}Nﬂge';’s%'lq '”/C 2L Hr 2‘617-3 3266 Qac.\mc, WA‘LMS + (Se\"'/wh_ —
e —— Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing: 2()(76@2 0(321}302
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then
e crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Torgue to 50 in- < R ——
oz.or 75 in Ibs. \C1l—((p/¢(‘ 7<(' QS
l ' Torque Screwdriver:?ﬁo‘\o 6iod  Model# &Torque: 50 Ia-0z SN: 139072 T
— T T Cal: ‘-lfu[o'r : Due: “,/,,’}o, ——
e e — Initial Weight: <. a33 ¥ Model: Sartorius Genius SN: 12809099 S—
Final Weight: 3\« 39342 Cal: S'h [os' : 0t finfox
T S N I
— Solution: Yo M Necl
- - : [N A ety
67-33, Mael ot
———  Test . 7 v eusqed A
O o 2000 mly
T 3i65sBAne (K oo prone—
L Reagents measured with " Model: OHAUS SN: 2883 r-'"-l-r——-r-"-—-
cal: 1/izfos : |}az/o: :
e [ R
Initial pH: 7 78 . Model: Orion EA 940 SN: 2330 )
FinalpH: 8,29 ’ Cal: 7/25" oy Due: 7]75 0b T
—T T pH Probe: #13-620-296 SN: Hp6es196 e
11 . T T
— . Test Temperature: g5 °L Measured with Hg Thermometer SN: F9%-73 53 :
cat: “Ififos Due: 9/s0/0x
—'__'_.. . [y : _—T_.._..T__..-..-
_ Counter Electrode: Platinum Flag .
— T T — ' )
Reference Electrode: Fisher 13-620-52 ' 3329073 ‘
T 9 ny x ———
Gas: ©C  “fzewo Ain Fhew 99.999 b M ~€UY (’Smf‘usw@fﬂm mdbmve«* ‘
T T - ' —
Ecorr: — P2 mU (5. §CC Model: e \\\01 Lid SN: ©7 e44zt
- Ept: j7 f‘ 6 N\/ vy, ScE Cal: f};-, /uy‘ -Due: S’/ZL/OG DE—
S Potentiostat: C\\Ad« v~ (& SN: 6 © I‘IS'S'OO .
T
t6loc AZ(A bLoc
T T DATAFILE: ~ 31LLY 3L Mo-Q, 3(6 LU ~&, ’MLS@ b, (éLS H—-Q"Wv-«w ‘
T Number of fevnceIC "‘oglén éétesqp( ? 3“ o%:f’ r’ll /24 (4 max.) (H6LST >, 7 =
1T Q(&edttg Con.mos. o~ O 2/ZL{ cu e"f- C-2t Wwashe~ /Eh-"“\b& S ————
e — Vs Coanovioe on Casvice W-.s\r\ga.s PO U TS P'"\“\‘") O~ L ,
L S—
OA{I"L ’Gob& °§ See:?m.\ wn“"\ S\]‘Av; n:n&. _—
L S T T
N A m—  SRSaE ey B
—T— T N
) | 1o rage No.
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-0.27 — . . s '
e Rt SES Open Circuit Potential as a Function of Time for 316L :
~ Stainless Steel and Welded + Solution Annealed Alloy o
T 22 Dissimilar Metal Crevice in Aerated 4 M NaCl . .
—— -0.28 Solution '
B e e - ‘l
T m -0.29 T
e 9 I —— 316LOC AIR_a.cor ,
2 ) —
‘“‘“‘“r‘“"_r“wr“ 5 i '
- =
L R s s S— T
w031 |
R I At o T
R e — B T
A e s -0.32 .
IRE— A End potential: -0.320 V vs. SCE :
T -0.33 : ' : ' b =
s R 0 100000 200_000 300000 :
' Time (Sec) -
T T N . '_I_'l—"‘
1 I I 4 T T T I | I I 0 ]
0 — —
"o '1 ] Potential ‘_— 0.02 — 0.2 ]
' * hold — & T —
Forward . E’ Potential
scan . & _ w
I~ Z ]
~ g — -0.4 fé’
w 037 ~ 8§ 001 — s
8 » Aerse o | o .
g; 0.4 - scan 5 |
— O . I
> ‘ | 0.6
W o5 — - ]
- current density I
- o |
0.6 = T | I I [ -0.8 L]
0 20000 40000 60000
0.7 - Time (seconds) T
.. 316L stainless steel (Anode) with Base Alloy 22 (Cathode) crevice  —
Base Alloy 22 bolt and nut, bolt wrapped with Teflon tape
-0.8 ' ' ' Anode to cathode area ratio: ~1/3, Torque: 50 in-0z, .
-10 6 -4 2 . N,deaerated, 95 °C, 4 M NaCl solution -
log(I( Ampslcmz)) Forward scan rate: 0.1 mV/s, Potential hold: -240 mV, for 5 hours;
~ Reverse scan rate: 0.0167 mV/s ]
o o , Using crevice assembly area for calculating current density: -
vt ' Tt N o ' i < 10° Alcm? at -340 mVgg; | < 2°10° A/cm? at -345 MV g
Crlmvs;m{\m’ r /‘?”PQ?W%”AI: =3 ‘P? Mlus CG., i< 10° Alcm? at -347 MVgee ' —
Using crevice specimen area for calculating current density: .
- i < 105 Alom? at -345 MV | < 2410 Alom? at -348 MV gqg; .
Witnessed & Undersiood by me, Date i < 10 Alcm? at -354 MV,
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POTENTIAL SCAN AND HOLD
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Objective: See page 1. “7 - 7-32bb e e
; . 9. 21 WT 7.3
n"oy | Heat No. : C'Z [ HT 3.1.17 3 3 392 ';A‘\C'\, (\JN8‘3 € 22 ]W"b

Sh 2s'C 2omin Su MER T pp¥ 62 Crevice Washe A Bo

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Prawing&p %) 0. 320 v, -
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then viH ——— ]
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Fergue to 50 in- [%: /’ ¢

e

oz.or 75 in Ibs. 8,;,(1: Wraffee \Ul'ﬂ{v Tef&"\ Y"’((’/ (35/ T
Torque Screwdriver:PM'\'b G914 Model# &Torque: $© Ia-0z SN: 139072 ¢ —
Cal: q/n/w' Due: /v/il /65~
Initial Weight: 22. 96 916 Model: Sartorius Genius SN: 12809099 o ]
Final Weight: 22 ‘43"1‘”;’: cal: f}")sr Due: 1 [u]oy — T
ion: 40 N MQ\ R B s
ASquhon. 467594 pacl Lo+ ® odS 04 R
+ O watea T ZODOA_)
Tesk 1D ygor  WARGBR0 (R
X 8/((:(;)” . — T T ]
Reagents measured with Model: OHAUS SN: 288
Cal: ‘t’n oy Due: \|iz /o6 —TT
Initial pH: G- 40 Model: Orion, EA 940 SN: 2330 T T
Final pH: (.73 Cal: "’}39' o5 Due: ‘rl;s' o6 S
pH Probe: #13-620-296 SN: 4o 6S196 B
v . . F q 7.’9‘/ R e e
Test Temperature: 9 st Measured with Hg Thermometer SN: £
Cal: 6/2:. 05 Due: )2 22/05' —
Counter Electrode: Platinum Flag —_—
Reference Electrode: Fisher 13-620-52 SN: qo2¥o03( ]
0 _ . .
Gas: 0C  2Zeno Min Yo 99995/6™2 Fen £ ee(”s«u u's‘Lvh— WGM-«-\' — ]
Ecorr: ’-Igl Vs )LC' U\h’) Model: MKei ;’L‘c7 6"1 SN: © 70"93" —
Ept: O j))),S“ ,»,\u v 5(€ (w,\Cal: 5‘}27/03— Due: {)zb =13
Potentiostat: So\at\a ~ 12f SN: 06/s3ssO T T
—_—
DATAFILE: (22 /WA SA 220001, WA S40 22 BA0CN2, WkSAC22S M)_ K N

WASAL22SH-A , WAG 225,1&

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

——
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Q gevice Go\'\— Anp NA O bv‘)\' S.l L2'd 0* Qu—d ice \H%L"" %Q\-\'— R————
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T

- Base Alloy 22 bolt and nut, bolt wrapped with Teflon tape

Anode to cathode area ratio: ~1/3; Torque: 50 in-oz; N, deaerated, 95 °C, 4 M NaCl solution
Forward scan rate: 0.1 mV/s; Potential hold: 550 MVgce for 5 hours; Reverse scan rate: 0.0167 mV/s

- 1< 10° Alem? at -224 mVg; | < 2*10¢ Alcm? at -249 MVgce; | < 106 Alcm? at -252 mVgee

-0.125
Open Circuit Potential as a Function of Time for
Welded + Solution Annealed Alloy 22 to Base Alloy 22
i Crevice with Area Ratio of 1/1 in Aerated 4 M NaCl
solution

-0.150 —— wasac22ocair_a.cor

E (Volts vs. SCE)

-0.175

End potential =-0.198 V vs. SC
-0.200 1 | 1 | 1 | 1
0 100000 200000 300000

Time (Sec)

400000

|

. e e

0.004

0.003 —. Potential

I

Potential, Ve

|
S
»H

Current density (Amps/cm?)
o
o
o
N
|

0.001 —

Current density -

l ’ l l :
0 20000 40000 60000 80000
Time (seconds)

Welded + solution annealed Alloy 22 (Anode) with Base Alloy 22 (Cathode) metal to metal crevice

T T T | B T T T T T T T T T T T T T T T T 13
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From Pag SN
A e 55 G Siuce Relat
——— el
REE—— s :
POTENTIAL SCAN AND HOLD AT
i Objective: See page 1. ’ ‘ i |
- w/ iy KN
E— llov / oy e v - H1%ax17:-3 L0 o .
Ay HERES TS eT v Erns g f;)\v; Prdadl Ceevice washen s 1Solbs A
T DR B 53 aiins: Plarn Aas]

.

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing.q nwés
hen,-
Bin

Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in Qc;;?or}e
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardyare Fmgai(é

M .
ozor75inlbs. ~ €22 tatke Cothooe wry . 26w . 0[. 32) b0
Torque Screwdriver: frete 6104 Models &Torque: S© Za-02 SN: /39072 Yok,

Cal: ‘//u oy Due: I«/n os™ 'T"“”r%’
Initial Weight: - b3 1'433'_ Model: Sartorius.-Genius SN: 12809099 —-—
Final Weight: 2.5, cal: 7 Ju)oy Due: 1t /ufos
T T
Solution: 4.0 M Mcl O M
Her-dy Adcl Lot ousSoy
+ O wale Yo zowals STy
Tf/,»{l 10: WARSA3A220200 L
Reagents measured with Model: OHAUS SN: 2883 L
cal: 7)oy Due: ¢/n./ob E—
initial pH: 634 Model: Orion, EA 940 SN: 2330 o
FinalpH: .84 cal: "’N’/cs' a2[2s5/0
pH Probe: #13-620-296 SN: 40bS/5¢ T T T
: = I T
o = -
Test Temperature: 4 &- C Measured with Hg Thermometer SN: & 9y - 277 I !
Cal: '1/[//”— pue: et
T T T
Counter Electrode: Platinum Flag
Reference Electrode: Fisher 13-620-52 SN: f Py
0 e |

Gas: ©C Feao A~ hewe 95997 G N?, A
' e e S | |

Ecorr: - {89 M Vs(p 151\11, Model: Ilu"\\\r., AL SN: 6104416 | S
Ept: + 36) M\/%E Cal: !/Z‘l’or Due: S’/Zb ol s .

Potentiostat: Q,\MA.\,,_, (E14Y

DATA FILE:
Clsdncs

Number of Crevice Corrosion Sites:
Vo Ceevice Qpanosioa

Crevice Coetovien t-

% NS“T&‘— wA\ @tfo\&\ Spea‘.»s *QM Qwh \\eA:.»

¢ 2T 200, (O2IP NP (ND , OV BURNGUA, CRJOUSK. Crgcacsd™ T~ T |

o~ Specime—
Bo\‘\-, N-A‘ Ao ov‘\siu. o'\\* Cacvice
W\'\V\\ GJ\' A Cotosion o~ C-22 Caevice U.)A;L.L &a,.ec

SN: 66 A3¥26T

B

0 /24 (24 max.) T T T |

- COOV \ha-\ S“'Qt A}

e T ey
¥ EREE Shee T B
B R B D
T
1T

e

B S

[V raye No.

Witnessed & Understood by me,

Date

Invented by

Dat

Recorded by

-

7270,"

Project No.

=
.

TITLE Book No. 33
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From Page No.
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 -01 O < - : s 5
Open Circuit Potential as a Function of Time for G
R Welded + Solution Annealed Alloy 22 to Base Alloy 22
Crevice with Area Ratio of 1/5 in Aerated 4 M NaCl
AR - solution S
=T 1 T Lo
= r T T . ‘
m -0.15 | :
TR v i 8 —— C22SAC22COC_Un1Ch1.cdr [l
et I r Ui B e
>
—TT1 zu=) -1
3 i
R RS e 5 .
- End potential =-0.113 V vs. SCE
e -0.20 Lo
T r T e |
T T | E b T
! FOR,
-0.25 L n . . ' ' o e
el 0 100000 200000 300000 T T
i e A -y Time (Sec) e o
T T T T ey g T . T
0.0012 : i -
i R u/wﬁ (re ViR pecimen ares (2 e
T T T T | — 0.4 g
Potential
I I I T ~ B —r—r—
§ 0.0008 — .
1 I T T ) T — T
Q — 0 w
€ 3
T T T T :(/ > T
z i 1l 3
[7] - T 5
T T T T .§ é T T
—r—T = 0.0004 — B O MO B
o
—T—T ('_':; Current density | e
I I T T T 25 |
+-0.8
i T T . 0 1T
T T T T T | T } T I T =
T T T r 0 20000 40000 60000 80000 i T
Time (seconds)
1 T T T T
T Welded + solution annealed Alloy 22 (Anode) with Base Alloy 22 (Cathode) metal to metal crevice =~ 3
Base Alloy 22 bolt and nut, bolt wrapped with Teflon tape s

Anode to cathode area ratio: ~T§; Tor 50 in-oz; N, deaerated, 95 °C, 4 M NaCl solution

to X

Forward scan rate: 0.1 mV/s; Potentiai ho 6’@5 mVgce for 5 hours; Reverse scan rate: 0.0167 mV/s ™7 7

i <10° A/cm? at -88.4 mVg; i < 2*10° A/lcm? at -154 mVg; i < 10 A/cm? at -168 MV
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From Page No
1T T

T

L

POTENTIAL SCAN AND HOLD

Objective: See page 1.

. c-22 MY 2773
Alloy / Heat No. : areé 0,

Specimen Preparation: Specimen machined to dimensions specified in CNWRA 'Drawing;q, 20.06091 ‘0[_ 322
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then _ ooy | T
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware TOrgsedo 5/0 in- X I"f —
oz.or 75 in Ibs. Xt ¢o {6(43 [%p d{
Torque Screwdriver: Pm:\m Glow  Model# &Torque: So Ta- 0z SN: 1349078 / T
Cal: ‘l}lllbf Due: I(:/u/ob' —
Initial Weight: 23 %5249 4 Mode!: Sartorius Genius SN: 1280909/9 \ -
Final Weight: 2-3- §45( ¥y cal: ¢ u/o's- Due: 1f/u]os
T T
Solution: .0~ Asc| M 1
- 460 bloy Al Lt o5 e T
Test 10 punsa229|q A OF finaben Tu 2000~ls N
‘ ‘ 1 1
Reagents measured with Model: OHAUS SN: 2883 ' —r
Cal: 7/,» o3 Due: ifizjor i
117 T
Initial pH: 595 Model: Oriop EA 940 SN: 2330 ‘ 1
FinalpH: 7-¥3 Cat: '7/15'[“5' Due: 7/25 ok ‘
pH Probe: #13-620-296 SN:  HolbS15 T
]
W wi ' . FT¢-393 ‘
Test Temperature: 93¢ Measured with Hg Thermometer SN: ; ‘
" Cal: Hfijor ’ Due: 7/3"/"5 |
Counter Electrode: Platinum Flag :
.
Reference Electrode: Fisher 13-620-52 SN: 3 32,9075 .
L/ . . | ———
Gas: OcC u//ztu 4:‘\ P\\,f'\ Cf‘i-‘l“i‘fﬂ) WL &or\_ E Afﬂa&w@’;.o.\. ;
Ecorr: *bay " AFTav Model: ¢, M“/ AT SN: 016%$ ]
Ept: 4/08es 6C + fww Cal: 5’/'—1[of Due: .r/za ok : ‘
Potentiostat: 5°\m‘¢m.~ 1257 vSN:' ® 0l FS000
DATAFILE: C-21PY AR &k, L2240 0C N2 _on, CRRASWK , C2BASH 284 SD. L"‘“'_
Number of Crevice Corrosion Sites: ® /24 (24 max.) / h——r‘—
M C’t& d:te QOMOS:oa\ o Sr&" A e ®A Hﬁ‘o wade ‘ —T———r—-———
Gelo Sint Sia B VEEN MU sualaces o Sloe,c;m Ao ‘h—""——
Q_,M.v\u Uubs\r\o\. “gnowa«d S —
‘ . ]
. . N ; . 1
Woke: widk ’()"6?(» Speci ren /fw ;fwvd.u ;éwé*'«g |
| g 0.

3266 Do #1(», '75'71 HY 2217°3-3206 Harowsnt

p=

—~ g

- -
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. i ’ ' v i T T T = 1
From Page No. Open Circuit Potential as a Function of Time for Base
T N . . . -
' ' Alloy 22 + Base Alloy 22 with Torque 50 in-0z in T
— : .15 —aerated 4 M NaCl solution P —
——— C22BAAIR_a.cor
T j ¥ T T T T T T
T 1 L T i T T T T
T T T T -0.20 End potential = -0.19 V vs. SCE ; T T T T T
I 1 T T ﬁ | }‘ T 1 T T T
Q 1
T T T T U) 1 T T T i
4
T T T T 0 -0.25 - T T T T i
©
1 I T T \>’ T T T ) T
w L
¥ T T T T T ] T T
-0.30 |
I H T T T 1 ] T T
I T T T L T T 1 H I
I ! T T . : 1 T ] I T
.0.35 L L - 1 1 L | L ; N
T T T T 0 25000 50000 75000 100000 | I T T T
T T T T Time (Seq) T T T I T
T T T T .| T T T T T T 1 BA))&A)N"){C’{ 08
T T T T T T T T T T T 1
T e 8E-006 —| Potential ~
T T T T T T T ¥ T T T o
§
| 06 B - — 0.4
otentil g 8
- 054, Reverse scan ,4hold = < >
/ {) . & 4E-006 — - g
L. [ — & c
0.4 1 1 g g
i / Forward ___ = current density i
0.3 ' scan g 7 -0
i N — 3
0.2 -
L 9 — 0 —
B g 0.1 4 _
> ‘
L 7. i — -0.4
i © T | T l T | |
L 01 4 — 0 ~ 20000 40000 60000 80000
: ‘ Time (seconds)
E -0.2 4 ‘_ Base Alloy 22 (Anode) with Base Alloy 22 (Cathode) crevice
. — Base Alloy 22 bolt and nut, no Teflon tape wrapped -
0.3 | Anode to cathode area ratio: ~'t4 Torque: 50 in-0z,
- — N, deaerated, 95 °C, 4 M NaCl solution ¢/ xw{ &/13/of
i 0.4 . . L Forward scan rate: 0.1 mV/s, Potential hold: 550 mV for 8 hours;
-12 -10 -8 -6 -4 Reverse scan rate: 0.0167 mV/s
— : Using crevice assembly area for calculatin current density:

i < 105 Alem? at 550 mVgq; | < 2°10° Alem? at 452 MV gqe;
i < 10° A/lem? at 395 mVg,
Using crevice specimen area for calculatin current density:

Iog(l(Amps/cmz))

i < 10 A/lcm? at 368 mVgq; | < 2¥10°¢ A/em? at 336 MV g,

Ne Coo3s e frrnk, “

i< 10% A/lem? at 315 mVg,
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36 Book No. TITLE
From Page No. wm-j
P e S -
¥ T T ¥ ‘\'___
! . [
l ' I POTENTIAL SCAN AND HOLD ‘
' ' ' ! Objective: See page 1. —
T T T Alloy / Heat No.: €~2% HY® 77343266 “7'(:-:.1 HT¥22.19-2-3204 H.”'w“"""' ]
. . . . 5, urem. rafd
T T T T Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawitg.4 5.5, s 202 .0 ’ Wso };—~
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then e .
! ! T T crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Torjge-~to 50 in- ‘J <__
: : oz.or 75 in Ibs. : TMI/‘“EVH t /fé/ﬂj -
1 I -
0, !
Torque Screwdriver: Teve Cu—"‘\' Model# &Torque: 75 T, . “75 SN: Lg%000 6§/ / /f‘/aj/
T T T T . Cal: 7 12705- Due: 7[:¢ YA e
T T Initial Weight: 23+73 §05 Model: Sartorius Genius SN: 12809099 —
— 1 ' Final Weight: = Q.3. 73076} Cal: S/ujss Due: H/M/os' .
— T Solution: Y.o m rocl ]
A -~
——— 467 Sy, roeel Lot = o4 STow B
. + Ox ‘w/,{:‘b-(, T 2000 »-ll
L Test 0. RA2BA222A . -
I ' l l Reagents measured with Model: OHAUS SN: 2883 —
7 T T Cal: -i/u 65 Due: 1;/04 ]
T T T T Initial pH: 629 Model: Orion, EA 940 SN: 2330 -
" FinalpH: %01 Cal: 7[? §/ex Due: 7/25'/0& :
T pH Probe: #13-620-296 SN: YobS/ 5 —
T T T 1 RN
T T T Test Temperature: 5% Measured with Hg Thermometer - SN: Eqy-11 __M
cal: bfazfes Due: 'Z/al 03"
T T T T —
. Counter Electrode: Platinum Flag
I 1 T J r‘_‘
Reference Electrode: Fisher 13-620-52 SN: 1{07, go3/ j‘
T T T T 0 N 4 E z'— ) ”‘ . _.._.
Gas: 6 Zeas dia Hhes 99951 p NVo (X passivets e~
T 1 1 T .
Ecorr: —0 277 ‘/5(-8 N Model: \u.‘*\_\er oY . SN: 67104636 |
AL Ept: 26 nlfscE SN+ can sl2for Due: $zefos o, —
- HiTE
| S S Potentiostat: 55\9'\;('\0- /450 SN: eu-t335F8 1 —
' ou 2332y
L DATAFILE: C-21PAcc, C22paMN2, CRGASK, C228 45, (2284 SWbh , (Z2BAS HilnICH
T | ; . . o
I , l Number of Crevic?égprosion Sites: L /24 (24 max.)
T T T T } . . { . . ]
Cac Jied QDWS‘(,,_ Y-S /2‘-{' Qegé\— o&- C 22 Cxe Jece WosLt-.
T T T T 1 ! R . —d
A’\SO QM&; e \NM\\h l’\g.s QO'I."MD.S&- O~ S‘) ~l Ldu*wv\ 'AS
b ' b Specime~ - Blse ou\sioe' §r Qaeovice BOH" '\JJ\' \-\AS LN-*“'?«-'- T
T T T T T N R d N —
& Coanesion '\'I\O m.\o Coanosiva o~ “’\'\denomd_ o'g' AQH“
T T T 1 : N J—
Co\o “t"'\'\ statniny on AN Suc&ﬁces
T T T ¥ 1 . J ——nd
T T T T T ' e
T T T 1] T {L.——.u
Lo “
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From Pa N l 7 . . o ‘. . i I ' ' ' ! ! ' r ¥ T T T T T T
; IQe . 0. . . Open Circuit Potential as a Function of Time for Base
Alloy 22 + Base Alloy 22 with Torque 75 in-lbs in orr
——T T T 015 aerated 4 M NaCl solution .
3 J T T
T T T t T { : —— C22BAOC_Un1iCht.cor . : : :
T T T T 0 T i il T T T
T T T T I T 020 |- End potential = -0.18 V vs, SCH ; ; ; :
1 T T T T 1 E | T T T 1
O
T T T T T 1 UJ T T T T
-4
T T T T T T @ -0.25 T T T T
S
I ] I T I 1 E i ) T T T
I T 1 T T 1 ] ‘l [} 1 1
T T T T T T 1 -0.30 i . . ; r
) 1 I T T T 1 { ‘ T 1 T T
) t T I T I T 1] T 1
.0.35 1 | ! 1 . ! | !
T T T T T ! 0 25000 50000 75000 100000 M T
3 { T T L 1 1 Tlme (SeC) T 1 1 ]
T T T T | —— T T I T 0.0003 6/& L)/g ﬁ 22 062a 0.8 1.._
! 4
T T T T T T T T T T T T
N Potential -
1 I 1 T 1 T T T I T T T
T T T T T T T T T T T T N(E, 0.0002 —
2 —i 04 5
T T T T T T T T T T ¥ T £ 3
, < _ R;
- 2 s
& €
. 0.6 ‘ @ 0.0001 — 2
S — g 0 2
. ! = T 3
— 0.5 1 —_ O 0 ‘
] Forward ‘ 3 n .
l— .- 0.4 4 scan b current density ‘
‘ I
— 0.3 - —_ 0 — —
[ <"3 0.2 —r “1——’
n <] I | T | T | T -0.4 :
— ¢ 01 Reverse — —
2 o scan ' 0 20000 40000 60000 80000 :
L >“ 0 * _ Time (seconds) ;
| uw Base Alloy 22 (Anode) with Base Alloy 22 (Cathode) crevice
0.1 4 | Base Alloy 22 bolt and nut, no Teflon tape wrapped -
— Anode to cathode area ratio: ~%& Torgue: 75 in-Ibs
L 7 L gy X
-0.2 1 i N, deaerated, 95 °C, 4 M NaCl solution (fz} ""(“« racki ‘é/,){d’
— ——  Forward scan rate: 0.1 mV/s, Potential hold: 550 MiVg for 8 hours; |
-0.3 h :
— —— Reverse scan rate: 0.0167 mV/s o - :
0.4 . ! Using crevice assembly area for calculating current density: _
— 10 5 0 —T— i< 10° Alom? at 220 mVe; i < 2*10¢ A/cm2 at 137 MV
. 2 ‘ j <106 Alcm? at 137 mVge )
T - i T
log(I(Amps/cm?®)) Using crevice specimen area for calculating current density:
— .. .. ..., —r— i<10%A/lcm?at 101 mVgy; i < 2710 A/cm? at 82.1-MVgcg; T
“ [ L, i<10%Alcm? at 82.1 mVgee :
T T T — AT T T T
(/YYﬂ Sovndx ,I)MM : CFé S mVsde | To Page No.
] T -
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38 BookNo._____  TITLE
From P I T T T T T T T T T T T T T T T T T T T T T T T
rom Page N-
S br———
' |
L AR S i
|
POTENTIAL SCAN AND HOLD ‘
AR A ma o |
Objective: See page 1. ' |
, Alioy /HeatNo.: 31bL HT*PFUI4( W/c'-u 227733166 Morpwane l/; o
] I N . . . opr . . Y ; 1
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Prawmg. drea I\a/('a [ D B
A R A o Specimen surfaces polished to 600 Grit finish usiqg SiC paper. Specimen cleaned in acetone then . © ‘
crevice forming washers attached to specimen using szH:#zma&ﬁﬁ_ﬂa_.r;dx@_re_IgtguH&SO in- T J
B R s o [ X (o .
-T- oz.or 75 in Ibs, h"‘?/uﬂ verl w/ﬁ/ﬂf { (/(A{&S 2 o422 [T T3]
T Torque Screwdriver: Tave Cu:H— Model# &Torque: 78 Tna-~ s SN: (94000 :
, cal: “fezfer Due: “fzfo o
[ initial Weight: 23 be4®3s- Model: Sartorius Genius SN: 12809099 I *%"fo\
T Final Weight: 3!'7(50/(0} Cal: S'/M &y Due: I/iijos —_———
e e e Solution; L} o m Mrcl g T
T 47 By Aucl 4t 051510 —
T — + DT b.a,‘*k\ Yo 2000 Nl) —r""—r-—
) I { .
[ S E— ({//yé ) ; 3‘6&56/’\2}0 24 ‘
Reagents measured with Model: OHAUS SN: 2883 '
L _ Ccal: 7/ifus” Due: ///z, o T
Initial pH: s.ul Model: Orion ,EA 940 SN: 2330 } T T
— T FinalpH: $-61 cal: 7/“’["!" Due: 1 /25720
pH Probe: #13-620-296 SN: oSt .
— 1 1 T
' ' Test Temperature: g5'c Measured with Hg Thermometer ~ SN: F1§~393 LA
T Cal: 4 /i jos Due: 9/30f¢+ .
T T T Counter Electrode: Platinum Flag '_|__|_~
: Fi : 07 ‘
T Reference Electrode: Fisher 13-620-52 SN: 312 4
| S Gas: 0C “gens hin thew 99995 M Son B Cepossi uativa I
- — Ecorr: —0:.357 \Jsc‘e - Model: leeetl vl bl SN: 00443 ‘
Ept: "2-[2"/' - UUL) Cal: s":.'z 0y Due: S'Izn,lo(.
— Ve » ——
Potentiostat: Solaatau~ 1287 SN: ©6/4§spoo :
DATA FILE: C2LBL(6547R 4, J6LnRYOCNR, (228365525 U, CRRIs3H, T T
B . CRBp3b S Tk Wh, (228936578 Kb, C226)26S578D ]
Number of Crevice Corrosion Sites: 2Y 124 (24 max.) oo
T T T
Chrevice Cormesipm o~ 9”/;!—(' 'Qen)r ok C-27 Cacuiee ‘»vosLA-
L . N . e —
(AR5 C‘L& V‘ICQ WOSL&,, "\‘- “AI\,OWQ LT NO Sl’a,. b": Q"L‘o&‘&~_
Gdas M.\\' S\ Sinlay oo AN Sualaees Tac,\uoia Hano wane
T »
T Eoge & Speci | T
t » Cf Prime
L A ? SF‘ ‘ SSE—
T T ———]
T T T
{o.

.

—

<
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"|To Page No._

TITLE Book No. 39
T T T T T T T T T T T T T T T 1 T T T T T T -
From Page No.
L T - T T [ B B
Open circuit potential as a function of time for Base !
L Alloy 22 + 316L stainless steel with area ratio of 1:1 R
—— 0275 and Torque of 75 in-Ibs in-aerated 4 M NaCl solution -
T T T T —— C22BA316SSAIR_a.cor T T T
T T T T
T T T T -0.300 H ! T !
T T x. T — T T T
w H
Q
T T T T (2] T T T
gi |
— T @ -0.325 1 End potential = -0.32 V vs. SCE. I B
. |
T T T T 2 T i T
w
I I 1 1 ¥ T H
— -0.350 f- ——
T 1 T 1 ! ! '
I T T T | ) 1
-0.375 : : : : : ,
=T T T T 0 100000 200000 300000 T T T
Time (Sec) T T ‘ T
T T T 1 -
Entire crevice assembly area used for caluclating current density in plot .
T T T T T T T T T T T 3({%602}026‘ - 0 )
— | current density 7
-0.1 i ‘
A— —-— 0.0012 — “"'
N |
o —i -0.2
e — & | | -
' 02 ] potential >
hold | — g -1 8 1
T < 0.0008 — >
Forward 2 K} —
— = ; 04 3
B 03 ] % | Potential £
o B 1
— / L £ e
@
w Reverse — :5; 0.0004 — .
O -0.4 scan -0.6
L ® — . N
"]
> (P
-—r I —
> .05 - °
‘ ui —— . i l -0.8 .
. ‘ 0 20000 40000 60000 o
—T 06 ’ T Time (seconds)
S : ~—— 316 Stainless steel (Anode) with Base Alloy 22 (Cathode) crevice ]
Base Alloy 22 bolt and nut, no Teflon tape wrapped ; . -
(T~ Anode to cathode area ratio: ~+#4, Torqu?: 75 in-Ll?s o
0.7 N, deaerated, 95 °C, 4 M NaCl solution V'3  ¥*A § /i3/*$ ]
—T T Forward scan rate: 0.1 mV/s, Potential hold: -240 MV, for 8 hours; .
.—  Reverse scan rate: 0.0167 mV/s ]
' .0.8 . . Using entire assembly area as surface area for calculating current density ]
— 10 .8 6 4 2 T— i<10%A/cm?at-334 mVg; i < 2*10% Alcm? at -349 mV g,
‘ ) | i <10% Alcm? at -362 mVg . —
— log(l(Amps/cm®)) T Using crevice specimen area as surface area for calculating current density
. ’ i <10 Alom? at -348 mV ;i < 210 A/em? at -386 mVg; 1
i<10®Alcm2at-392 mVg,. : -
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T Alloy [ HeatNo.: C-2¢ MT® gaqe3-3266 7/ Ti 7 Hanowese See pde-* . |
T Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawingm ﬁ 7,,;‘0@ 221.9/.
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then %yg ‘
T crevice forming washers attached to specimen using E22-HTHII77-3-3266 Hardware Fergue to 50 in- 32247 )|
oz.or 75 in Ibs. Xt o/ KK (Aol
I “@ey
Torque Screwdriver: T2ut Croft Model# &Torque: 75" T - lbs SN: L9Y¢oe0 69/ !
T , Cal: 'If:z[o,‘— Due: ~/zi}os —
' T Initial Weight: 23,6 303'3', Model: Sartorius Genius SN: 1}{28090 9
— Final Weight: 23, b)_‘i?o) Cal: S'I“ 6y : Due: jiflifox 3
e Solution: 4.0 M Nycf 4 ) h | ‘
: .54, Mowcl ot o5/SI0 _'—'"“
- . ‘} Dfl; % aten o 2004l 7
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L — ‘ cal: =frefor ' Due: l/n/ge
EEE— Initial pH: S~ 39 Modei: Orion, EA 940 SN: 2330 |
Final pH: 7-G7 Cal: 7/7",105' Due: *:/zs'/o(.
T pH Probe: #13-620-296 SN: & obsTqe T
.0 , - .
— T T Test Temperature: a3 T Measured with Hg Thermometer sN: £98191 ‘
cal: Gefer[sS Due: 12hales
T T — ‘ S
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LI —_—
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o . T
Gas: Ot Zed Bin The 949.995 /@ NL, Quw £ ﬁe,ods.{wo—‘l,.., 3
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. : . P 635
T Ept: g )V'Vsa"g Cal:  s[a1or Due: /3t . -1
ti t: N: - -
e — Potentiosta Solona Y50 | o AT ALS r‘q o
T ! N r N M 7" PN
DATAFILE: T/ 2(22QApc (o medsirement in air), ]I)n Jezr B4 N2 (ocQinky) T
— 7 W, Te Te7C2BRsD (B [y ot on AU,
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I | I

Open circuit potential as a function of time for titanium
Grade-7-+ Base Alloy 22 with area ratio of 10:1 and
Torque of 75 in-lbs in aerated 4 M NaCl solution

T T T T T T - -0.125
T T T T T T ' L —— Ti7C22BAOC_Un1Ch1.cor
T T T i T T
. -0.150
T T T T T T End potential = -0.145 V vs. SCE
T T T T T T
. 0175 |- !
T T T T T T :@
KS; L
1 } 1 T T 1 Z
LL‘ .
T T T T T T -0.200 -
I I 1 T 1 ] -[/
¢
T T T T T T 0225
1 1 T ] T T
1 1 ] I T T
-0.250 L | L ! |
T ; T ¥ T T 0 100000 200000 300000 -
Time (Sec)
1 T 1 T 1 ) -
Y T T T T T T T T T - . i
0.6 potential — . Potential — 04
hold : 1.5E-006 —
05 1 Reverse / ' E -
o 1]
0.4 | scan ' ‘ g 1E-006 — -0
— 5
03 @ 7] Current density N
L * — 2
('-g T2 5E007 o
L O 0.2 - g :
» ; 3 1 .
g S ]
) ~ 0.1 — 0 — ?
- wi 0 orward — . EN{TM, M’é&w‘ - area wseg{ -0.8
I scan I P wwuk-zrzn%. . Ladon
5E-007 ~— I | L i :
-0.1 4 |
L . —_ 0 20000 40000 60000 80000
. Time (seconds)
B -0.2 -
. § Base Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
B 03 : . , [ Anode to cathode area ratio: ~1/M;, Torgye: 75 in-Ibs; .,
42 10 8 6 4 N, deaerated, 95 °C, 4 M NaCl solution! 8 X-H &/76/0S
- —  Forward scan rate: 0.1 mV/s, Potential hold: 550 mVg, for 5 hours T T
| |og(I(Amps/cm2)) . Reverse scan rate: 0.0167 mV/s

T T T 1 T — T
Coyss—over {v@ LSV,

1 i I T T T T ] 1) T

Using entire assembly area for current density calculation:
© i< 105 A/lcm? at 550 mVg; i < 2*10° Afem? at 550 mVgge;

i < 10 A/em? at 550 mVge '

Using crevice specimen area for current density calculation:

i < 10 A/cm? at 475 mVgcg; | < 2*10° A/cm? at 382 mVge;

i <108 Aflcm?2 at 351 MV,

Potential, Vgc.

I T T T T T T T T T T T T T

T
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Objective: See page 1.

Alioy / Heat No. : ‘C-22 2277-3-3260 T\'\t'tmo“\’ Aaea See £y
W T \e\oaw
Specimen Preparation: Specimen machined to dimensions specified in CN

Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Torgue~to 50 in-

i

oz.or 75 in lbs. X-H (0/
Torque Screwdriver: Taug_cm“ Model# &Torque: 7§~ Za- [l,‘ SN: (o‘n‘-(ooo &
cal: /22 ; Due: 7Iu 0t
Initial Weight: 23.(28% 1}_ Model: Sartorius Genius SN: 12809099
Final Weight: >3 .4 (907 Cal: S'//l oy Due: I'/M 0y
Solution: 4o m~ el
449 N Mnth PosI5 10
(%Z’D U\)ADSA@AZ}D} + DT WQ*‘—N o 2000 mll
Reagents measured with * Model: OHAUS SN: 2883
Cal: 7/;1« /0! Due: lln/or
Initial pH:  $- > Model: Orion EA 940 SN: 2330
Final pH: ‘ gé Cal:. 7/>¢’ os Due: 7/35"/0"
: pH Probe: #13-620-296 SN: 40657156
Test Temperature: g5 ‘c Measured with Hg Thermometer SN: F%%-393

Counter Electrodé: Platinum Flag

TITLE

POTENTIAL SCAN AND HOLD

cal:’ "'//I/or

Reference Electrode: Fisher 13-620-52

Gas:

Ept:

Potentiostat:

DATAFILE: €22 SACLCHMBIR-, Czig/rk»n CMUN2, 2 ggcﬁ@ﬂ&u, 2Ap0HH T T

Number of Crevice Corrosion Sites: 0724 (24 max.)

oC  “Yeeao Hia Hae 955555 A
Ecorr: ~ )+ Z?é VSOE; )
8‘0 7"‘(/3\@ (,6\52.
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M Hacowoser M—-&o”ﬁ' Mo Has same Slai A:}

Model:
Ca!:

Nbi('{z_ W /(DDG.?{A "af-ea'mw\

s/:n}or

Are fpeblar Leshig
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/c-zz, 227 7-3 32 b6
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Due: q/s o/»r

SN: 3324075

$&% Uc:l;b.‘ .
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SN: 10493l

Due: s‘/aq ok

SN: o oi4fs ovo
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1 1 I I W b I LR 1 I 1 T T
From Page No. Open circuit potential as a functuon of time in air \ '
LT " aerated solution R :
T T T T T T 01 — ML T T
—— c22sac22cathair_a.cor
T T T T T T | LI T T T
T 1 T T ] 1 T ‘ T T T T
0 L e—
T T T T T T M Iﬁl T T T
L T 'g " End potential = -0.000377 V vs. SCE ‘L: | T
w Mw !
T T T T T T @ wb‘ ‘,L T T T T
> 01 |
[2] i
T T T T T T o= T T T T
=3 W |
T T T T T T w ' T T I T
T T 1 l [} T _02 B ‘[ T 1 ¥ T
T 1 T T T T ‘ I 1 T T
t i ] T T T i % T 1 i 1
|
T T T T L ; L 1 ! 1 L - L — T
02 0 50000 100000 150000 \L
L Time (Sec) P T
|
L3 T T T T T 1 i ] 1 1 T 1 S a -
¢ 2 A
T T T T T H T T T T i T T WK)LSQ %
L. 08 0.00012 — — 04
B % 7 Potential -
B 3 . % 8E- —
0.6 hold potential - é 85005 ~— 0
- < B :
Reverse oy .
- 0.4 - scan € 4E-005 —
o
- € i — -04
w g Current density
i 8 0.2 - © o —] iy =
- Forward
> scan N — -08
B u>.|“ 0 - -4E-005 —
5 l |
B 0 40000 80000 120000
-0.2 Time (seconds)
Welded + solution annealed Alloy 22 (Anode)
- 0.4 - with Base Alioy 22 (Cathode) crevice
Base Alloy 22 bolt and nut o Xl /4[5
B Anode to cathode area ratio: ~1/§; Torque: 75 in-lbs;
B N, deaerated, 95 °C, 4 M NaCl solution
-0.6 . T T T Forward scan rate: 0.1 mV/s; Potential hold: 550 mV, for 5 hours
- -12 -10 -8 -6 -4 -2 Reverse scan rate: 0.0167 mV/s
R ' 2 Using entire assembly area as surface area for current density,
log (I(Amps/cm’)) i < 105 Alcm? at 432 MV | < 24106 A/em? at 390 MVgge:

i< 10¢ A/cm? at 370 MV

T T T T

Node . No crevize cormsion, Ao cass-over

i< 10 6 Alcm? at 276 mVgqe

Using crevice specimen area as surface area for current density,
i < 105 A/cm? at 370 mV; | < 2710°° A/lem? at 322 MVgce;
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Open circuit potential as a function of time in air T
aerated solution

-0.200

—— C22SAAIrOC_Un1Cht.cor . l,l

Book No...____ _ TIiTLE

- T T
I T
T T

y POTENTIAL SCAN AND HOLD . ]
Objective: See page 1. |
Alloy / Heat No.:  c-zu W™ 221733260 ‘nw,_,,w \&a,_o See py ;3 /c-n Tkl 3‘ {11 S—

A3 - wdoeo 1 Hacowere P30
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawmg,u.. 28.96002.9]. ;22 dop— 1
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then

crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware ‘Forgueto 50 in- I T

T

-0.225 End potential = -0.213 V vs. SC

oz.or75in Ibs.

X‘f((‘/«/ﬂj

Torque Screwdriver: True Qu{"\" Model# To[que: 78 T Ibs SN: L9y o069/

Cal: Y/2ajes Due: 7fulo1 ——
Initial Weight: 2.3. $ 0 99 l;_ Model: Sartorius Genius SN: 12809099 > B R
Final Weight: 2.3. §0 633J Cal: F}llTa =~ Due: rnifhfos
Solution: 40 M MU y ]
o6ty MNell Lt osisio ',_
+ or o zowwals v !
(oA 10 AL ABRLOYA | | T
Reagents measured with Model: OHAUS SN: 2883 T
Cal: 72 Jos Due: lll«/ob '
: T
Initial pH: S} Model: Orion FA 940 SN: 2330 —
Final pH 5, g Cal 1/25[os Due: 7/Z$'l°9
~ ’ pH Probe: #13-620-296 SN: 4065156 ‘
— ]
Test Temperature: g s'e Measured with “g Thermometer SN: F95- 151 R
Cal: L[ fes Due: ‘7'/“’ 0¥
_—
Counter Electrode: Platinum Flag -
, | S a—
Reference Electrode: Fisher 13-620-52 ’ SN: 401 Foz! |
; E
Gas: O  zeap Hin 59.99% /, N, ‘Q—o«. E etfé-ss' V-Au—‘
‘ —
Ecorr: —9.25% USC(, (™, Ml‘*a&del \c 61¢ SN: (104 920
Ept: *‘hfWMU,D (‘L\uhmm& 5'/2.1[0) I Due: /.:.l,/oy . o — T
Potentiostat: / : T il /T A ——
4¥0 © ©24PaS 1 o i

DATA FILE: C22SAATrOC Un\th(
tin REMML,MK,,,)

Number of Crevice Corrosion Sites: ¥/} 124 (24 max.) c?’LS'ASb»Lkn(CL(
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I
— T —
A POTENTIAL SCAN AND HOLD :
Objective: See page 1. i
-~ . |
Alloy /HeatNo.: C-22. Ht%32717-3'32006 Boswedlley l"/‘7:- 7 CN2TTY Creviee \M's\%- :
—1T R * Hatownde I s e
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing# % oveh %B
T Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then | B B
crevice forming washers attached to specimen using -622-HT#2277-3=3266 Hardware Forgue to 50 in- ‘
— T oz.0r 75 in Ibs. : v i g4 rer( (0/¢/,3’ L
— T Torque Screwdriver: f.w\n blod  Model# &Torque: $© In-C2 SN: {39072 S
‘ Cal: ojujes Due: 10 /1 Jos
T T I e —
Initial Weight: 2.3. &5 7 |, Model: Sartorius Genius SN: 12809099
T Final Weight: 23« < ‘”‘3 cal:  $/ufos Due: u/ll 65 '
L s . N
Solution: .0 A Nt
&
— 46759, Ancl ©5/510 L+ ' '
| B + O Yo 200 ml, T
T T ‘ T
T— Reagents measured with Model: OHAUS - SN: 2883 ' ‘
T T T ]
Cal: '7/1» vy~ Due: li):-/fl)“
Initial pH: S 32 Model: Orion EA 940 SN: 2330
T FinalpH:  &-/0 cal: 7/‘}5’/}:“ Due: 7/25" 0 T
pH Probe: #13-620-296. SN: gy 6815k N—
— T T ° _ T T
Test Temperature: 4§ ( Measured with Hg Thermometer SN: ~4v-3573 ‘
J T Cal: 4 1/65 Due: ‘7/30/@:- ' ‘
T Counter Electrode: Platinum Flag B T o |
[ Reference Electrode: Fisher 13-620-52 SN: 23250725 T T T
T Gas: ©Oc U\—/Z‘M A’UL *"\h 75'39779 NZ ~?U'\' E e‘f" 5““’40‘0\ T
—t— -4 mv Model: ‘Q«"l’“:., Ly SN: © 76530 S e |
Cal: & : 5/206/04
+232 v sl:n oy Due / / ‘
Potentiostat: 30\4,':\.,, o 1161 SN: o 6/485000
T T T T T ]
42277 718 G o s
oatapiLe; D221 78IR-G , 8422 Ti 7w, BT Jsu , BT 7%“(, —
U N
SSUE—— Number of Crevice Corrosion Sites: : 5 /24 (24 max.) (3/&2,7! I8 T T
— Qeeviee Qomnosion (YN 5/:/.' Lor;c-‘hu on SU(-Q""'Q_'C 5@ —
I Spesimen - T: 7 Hacouwoee Mo Qonncsioe on Ma —
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0.6 Eé)l Tl( 7 Potential
! - —1 04
0.5 - Reverse BE-008
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b [ | Current density
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0.1 _
| e F A B L
‘ T -0.2 1 — 0 20000 40000 60000 80000
Time (seconds)
T '0-3 T T - . . .
5 3 Base Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
—T -9 -7 B "9 ——  Anode to cathode area ratio: ~ T Torque: 50 in-0z;
Toa(l(A Jem2) N, deaerated, 95 °C, 4 M NaCl solution 3 xH sLYek
T 09( ( mpsjcm )) — Forward scan rate: 0.1 mV/s, Potential hold: 550 mVg., for 8 hours
Reverse scan rate: 0.0167 mV/s
' ' ' l ' ' o ' ' ' ' ' Using entire assembly area for current density calculation:
0 ] I ; ; . | i < 105 A/cmZ at 144 mVgee; i < 2710 Alemn? at 143 MV
I ' I ' l i< 108 A/cm? at 143 mVgee
T 1 T T y T L — T T T T T Using crevice specimen area for current density calculation:
i < 10 Alcm? at 144 MV g | < 24108 Alom? at 143 MV gee;
T T T T ¥ T T T T T T T T i <10 Alcm?2 at 140 mVgge
i 1 T J T T T T T T T T T ] 1 1 ' t 1 1 [l 1 |-I-° Page No.
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-7

-5

log(I(Amps/cm?))

Base Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut

-3 Anode to cathode area ratio: ~t/4; Torque: 75 in-lbs;
N, deaerated, 95 °C, 4 M NaCl solution ¥3 X H &/35/e(
Forward scan rate: 0.1 mV/s, Potential hold: 550 mV . for 8 hours

T I T

Reverse scan rate: 0.0167 mV/s

TITLE BookNo.__ 49
] 1 f ] i i i | 1 I I I I ] T T T T T T T T T
From Page No.
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 T
T T 3 0 T T T T T
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Using entire assembly area for current density calculation:
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Using crevice specimen area for current density calculation:
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—T— POTENTIAL SCAN AND HOLD L LR B e p 011 Eaverage = 173 MVsce L S —
Objective: See page 1. » ' ¥ ———— ———r—r -0.12 Standard deviation = 11 mVg¢e I
Alloy / Heat No.: (-, T 22.77-2- 3291 1 T7T CAATIT Ceeuiee bosshens O -0.14 -
RN A L S SPEN O L T @ T
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing &t Jr. o862 4 4 -0.16 +
T Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetoﬁthen g 4;}2'@% b ' I ' ' ' ' T> 0.18 - : I L ' I
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T Einal pH:  =7.31 cal: ‘1/28'0? Due: -,/;y 1A T T T T T — T T T
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Ept: ?/5“'2 'RUJCE Cal: S'laj oy Due: »S"/-?.‘o ol S T T w Current density .
‘ Potentiostat: Sela® "On 1257 SN: ©ol4gs000 — >‘0)> 0.1 4 , 0 N B N
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VIS - - [} ve : i Using entire assembly area for current density calculation:
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steiaing o A" i “AM wo kL ; ' ., 1<10°A/om? at -46.0 MVgee
T ‘A a’ ~ ‘ ! ' l ' -12 -10 -8 -6 -4 i Using crevice specimen area for current density calculation:
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' 4ol S‘-(} Nacl ot Posisio T ' Time (seconds) ro b T
T + O (.\—o"-o\ To 2000 ,..,(J T T L T T T T T T T T 1 I 1 1 1 [ ! i 1 ! 1 1 ' 1 T T T T T T T
T : ' T ] 1 T T 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
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— Cal l' l 3 Due ! l?r/ﬁf I T T T T T T T T T T T ) T I T T 2E-005 WA22SAT'7O2a
| [InitialpH: 5. 27 Model: Orion EA 940 SN: 2330 —— T ———— T —T—— T |
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™ Objective: See page 1. T R s
™ Alloy/HeatNo.: (.z2 MI* 2277- } 9L wngil ‘*/T. 1 IS ‘/,g catl. RS B
weloes - Setbivm hantaleq- Sre @) *33 “ Mo 1€
- Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing,(. k_gz;:““ I T T T
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then 2-0l-32.00,
™ crevice forming washers attached to specimen using €22-HF#2277-3=3268 Hardware Torgug to 50 in- T T T T
| ozor75in lbs. Xl o @[US’ v A (e ((/,75’
T T T 1
Torque Screwdriver: Pado o104 Model# &Torque: 70 Fa-02  sN: 139 o1z
B Cal: ‘-]/H[of ) Due: lb’“ oY T T T
[ Initial Weight: 22 .44 03¢ Model: Sartorius Genius SN: 12809099 LA B B
L. Final Weight: 39 . 43724 Cal: 5/"[”’ Due: Il)“ oS T
I~ Solution: 4 . O M MC' — ; .
B C 4en.6Y rel ot Fosisio I
- + DPILT To 2000m\s | . , r
B Reagents measured with Model: OHAUS SN: 2883 o ' '
- Cak: 7}"-,0.7 Due: l/lb/o v ——
L nitialpH: 9. 49 Model: Orion EA 940 SN: 2330 1
| FinalpH: .52 Cal: 7/; oy Due: 7/?5}%
: pH Probe: #13-620-296 SN: L
- ‘ T T T T
—  Test Temperature: 9I° (& Measured with Hg Thermometer SN: GG * ¥lL T T T T
B Cal: G/b'b oy Due: l?f[”lo-‘?
T J t 1
| Counter Electrode: Platinum Flag )
I I T T
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. Time (seconds)
-0.3 T T T Welded+Solution Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
Anode to cathode area ratio: ~1/4%8; Torque: 70,in-0z;
-12 -10 -8 -6 -4 N, deaerated, 95 °C, 4 M NaCl solutio & %' §/34/o
log(I( Amps/cmz)) Forward scan rate: 0.1 mV/s, Potential hold: 550 mVg for 8 hours

Reverse scan rate: 0.0167 mV/s )
Using entire assembly area for current density calculation:
i < 10 A/em? at 550 mVgqg; i < 210°¢ Alem? at 520 mVgee;

i< 10% A/cm? at 401 MV
Using crevice specimen area for current density calculation:

i <10 A/cm? at 392 MV [ < 2*10% Alem? at 351 MV
i < 106 A/lcm? at 338 MV
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POTENTIAL SCAN AND HOLD T '
Objective: See page 1. , —— | .
Alloy / Heat No. : €22 WT#5a37-3-3392 wn®id YT ewarrs Ye
wtdoeo - Selokiye Bangaleo- Seepy ™28 ' ) Ha T 1
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing oé"';“-""(
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then 2. 442 ¥ T T 7 T
crevice forming washers attached to specimen usmg ez%ﬁmmes Hardware Torgue.to 50 in-
oz.or 75 in Ibs. X u /‘7 /4— - H (7/((% L J
Torque Screwdriver: Tau, Ceadd Model &Torque: 7% T b SN: 6340w lal o B B
Cal: 7/1«11»;‘ . Due: 1 [3+ l°l
T T [ T
Initial Weight: 22.¥2433 Model: Sartorius Genius SN: 12809097
Final Weight: 22. ¢ /1 42y Cal: S’/"/N" Due: /4[H}®3 oo
' T T
Solution: 4.0 M e | C
"[(,7.353, LYW Lu}'uosﬂs*“) T T 1
<+ OT Wd‘\‘u\ Te 2000 A\s 1 | — T
‘—_If 1 T T
Reagents measured with Model: OHAUS SN: 288 —— :
Cal: 1)izfey Due: 4 s2fon
Initial pH: S+ 3 Model: Orion EA 940 SN: 233 o
Final pH: 7-76 Cal: 7/&\' (3 o Due: V25704 T T T T
pH Probe: #13-620-296 SN: Yol si9t —r—T r
' T | p— T
Test Temperature: %S¢ Measured with Hg Thermometer SN: Has=179
cal: SJblos Due: S/5/os T
Counter Electrode: Platinum Flag T 1 T T
Reference Electrode: Fisher 13-620-52 ) SN: 2521 0% o e T

Gas: be “reno bin. Yhes 45.655% M Son £ e“l”"‘“"”""h
Ecorr: =~ 29/ 2 M(/b(;@ Model: k"H‘I‘f 1Y% SN: 87e4436
Ept: g4 ’”UJLE’ } 2 Cal:  sfaifes

Potentiostat: Solantae~ [4¥O

DATA FILE: WAZ}SA

SN 50238 68
WAZEATUTISSH, WARSATY 7”75 sD
Number of Crevice Corrosion Sites: 0 /24 (24 max.)
Do Cecuice Contosion o~ Suq,‘chee, 0“:‘ C-22 Specimen
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oy Conrosiv~ an
Coo\e 7‘:‘&') S*jm'al;,

Ol Yoot S‘IAM"? on QI T 7 Facowaer
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POTENTIAL SCAN AND HOLD

Objective: See page 1.

Alloy / Heat No. :  €-3Q.

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawingi—f Jo. oﬁw). o 32052

WT* 2211-33266  Rase Aoy

77 cm:m+ Vi ;‘wift\

u‘a

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

crevice forming washers attached to specimen using
oz.or 75 in Ibs.

eﬂzﬁ‘ﬁﬁﬁv“iﬁ-&%ﬁ& Hardware Fergue-to 50 in-
Mty el gp

Torque Screwdriver: PM‘\O 4164 Model# &Torque: 70 -I‘ -0z 13907
Cal: q/u o3 Due: lblh ey
Initial Weight: 23 @3533& Model: Sartorius Genius SN: 1280 /g
Final Weight: 23~ 633! L} Cal: S/II/'-“ Due: #f#
Solution: 4.0 M ACf
“§). S5 ¢ AkC|
+ DT ea to ?,oou.mlj
Tw(‘ 1D ., e/-\» " 70¢a
Reagents measured with Model: OHAUS SN: 2883
Cal: 7/4&[3; Due: l/l&/oo
Initial pH:  (,, 14 . Model: Orion, EA 940 SN: 2330
Final pH: .21 - cal: 7/25‘ os” Due: 7/55' ok
' " pH Probe: #13-620-296 SN: 40k 5154
-0 _
Test Temperature: 5 C Measured with Hg Thermometer SN: F9¢393

Cal: ‘// ] /lp;"

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52
0
Gas: 0¢ “Jzeao Ha Hhen 999577

Ecorr: =@. Z?( VSCC
Bty 128 Vg

Potentiostat:

}N Cal:

t)a
ﬁ oton | 9%

DATAFILE:
Number of Crevice Corrosion Sites:
Ne Ceeviee. Conmosiy~ .. €
o~ M\ Sufl-‘QQC:es -

Crtuoier Bdls o Nacowate
Suelates o5 T 7

Model: Itu'“\\f..[ Wiy

Due: 7/36/”'

SN: 332907y

WL Qo.“ E &fa;‘iuoi.oy
"SN: 0704426
o3 Due: 5/206/0k

SN: (o /488000

BAXT 78R 70, Bo2 T 7-70N2, BT 7~ 708U, 50:327\7705;( r

Ba22Ti7- 705D

0124 (24 max.)

O tiud slaras

2T Speu mew -

Ns  Corroslom  on T l/ll.i Cq—‘Hf\ W;al/k

O\ \);«'\ S‘l-q;na‘f\a_ o~ 4-“
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Time (seconds) ‘
Base Alloy 22 {Anode) to Ti Gr7 cygvice, Ti7 bolt and nut ‘
Anode to cathode area ratio: ~1/%, Torque: 70 in-0z; i
-0.5 ' ' N, deaerated, 95 °C, 4 M NaCl solution %«H &/2F/p§’ |
-9 -8 -7 -6 -5  Forward scan rate: 0.1 mV/s, Potential hold: 550 mV, for 8 hours  ——
) Reverse scan rate: 0.0167 mV/s
log(l(Amps/cm®)) Using entire assembly area for current density calculation: - ‘Ll_
i< 10® Alcm? at 550 mVg; i < 210 A/cm? at 550 mVg; )
1 T A I ! 7 ! ! i< 10% A/cm? at 520 mVqge T
' ; ; . : | ; " . | ' ; 'Usmgvcrevice specimen argg for::ur»rent density calculation: —
i <10 Aflcm? at 445 mVgeg; | < 2710 A/lcm? at -37.1 mVgg;
_—
i

i< 10% Alcm? at -107 mV g
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Requisition:

Requisitioner:

Req Organization:

Phone:

Special Instructions:

Line #

T Oy Brlges e Tt Grde ) T

T T T L ¥ gpa s T T T T T T T T T T T ¥ T T 1
(Condinued Ao _Page &) —————
05029595 SOUTHWEST RESEARCH INSTITUTE Page 1 of 2
He, Xihua ) i ) ) Date Printed: 08/25/2005
1.20.01.50 (Sjli‘tg%;iiid.Slg)])IIer}; SstaYele);gzches Materials Testing Date Created:  07/21/2005
(210) 522-5194 yrotates santa Fe Springs Requisition Date:  07/22/2005
Contact: Connie Casillas
Phone: 1-800-266-1721 Fax: 1-562-944-8389

Please notify Xihua He x5194 when P.O. number is used so sample can be sent.

Item / Description . UM Need By Date Requested Qty Est Unit Cost

Requisition:

Requisitioner:

Req Organization:

Phone:

Linc #

Estimated Costs

8/5/2008 1.00 246.00

Chemical analyses of Titanium Grade-7 | EA
Deliver To: Xihua He/Bldg.57 )
Account: 753-104 Organization: 1.20 Project: OHD20.131

Allocation Pct: 100.00

Total Estimated Cost:
Quality Assurance?: YES  ASL Required: YES
To Be Used For: Confirmatory analyses

Approvals: Requestor: Xihua He

Patrick C Mackin

7/22/2005 9:07:02 AM Department/Division Management: Vijay Jain 7/22/2005 9:44:25 AM

7/22/2005 10:00:04 AM Quality Assurance: Robert D Brient 7/22/2005 8:35:53 AM
Submitted By: Paul Maldonado 7/22/2005 10:48:30 AM

Your organization will provide goods or services to the Center for Nuclear Waste Regulatory Analyses (CNWRA) in accordance w
ith the requirements of your quality system or that of the CNWRA Quality Assurance Manual. Any special technical or QA proc
edures required in the performance of your staff members' work will be provided. Special CNWRA requirements apply to scient

ific and engineering software and must be followed. Your organization's product will be accepted based on an evaluation by

the CNWRA Principal Investigator or technical staff member and will be returned for rework at Seller's expense if the prod

uct does not meet CNWRA requirements. If scientific notebooks are utilized, they are subject to periodic review and must be

returned at the conclusion of work to the CNWRA QA Records Room, or invoice remittance will be withheld. Additionally, ther
e shall be "right of access" to your facility to confirm efféétive implementation of the quality requirements with the possi
bility of audits, source inspections, or surveillances. Any special documentation requirements shall be specified in the pu
rchase order and will be supplied to the CNWRA with the product. The Seller shall notify CNWRA QA of any nonconformance to t
he requirements of this purchase order; further work shall not be done unless directed by CNWRA QA. If there are any QA-rel

05029595
He, Xihua

1.20.01.50
(210) 522-5194

SOUTHWEST RESEARCH INSTITUTE
’ Date Printed:

Date Created:
Requisition Date:

Suggested Supplier: Staveley Services Materials Testing
City/State: Santa Fe Springs/CA
Contact: ~ Connie Casillas

Phone: 1-800-266-1721 Fax: 1-562-944-8389

u/M Est Unit Cost

Ttem / Description Nceed By Date Requested Qty

ated questions, please call the CNWRA Director of QA at (210) 522-5537.

CERTIFIED INéPECTION/TEST DATA IS REQUIRED WITH SHIPMENT OF PARTS, MATERIALS, AND FOR SERVICES.

T
|To Page No.

Estimated Costs

246.00

$246.00

Page 2 of 2
08/25/2005

07/21/2005
07/22/2005
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Information potentially subject to copyright protection
was redacted from this location. The redacted material
was from the above mentioned information; ASTM
manual, Table 2: Chemical

Requirements
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| stoveley EIVICES

MA‘I’ERIAI.S ESTING

- Customer: CNWRA

STAVELEY SERVICES - MATERIALS TESTING
10005 Freeman Avenue, Santa Fe Springs, California 90670
Tel: (562) 946-1721 Fax: (562) 944-8389 www.staveleymt.com

PO/80: PO TO FOLLOW

Lab No: 406142

Date: 08/11/05

Material: CP Titanium Grade 7 P/N: Heat Number: CN2775
- Specification: ASTM B265, Rev: 02 Other: Chem Sample
CERTIFICATION OF TEST
CHEMISTRY
5 ELEMENT MREGE™ | MREGE™M | acua COMMENTS
[~ N2 Nitrogen 0.03 0.01 k"
C Carbon 0.08 0.01
g H2 Hydrogen 0.015 0.001 "
Fe Iron 0.30 0.08 [/
L. 02 Oxygen 0.25 0.13 L/
OE Other Elements Each 0.1 0.1 ¢ Less than
QET Other Elements Total 0.4 0.4 / Less than
Ti Titanium BAL BAL 7
Pd Palladium 0.12 0.25 0.16

Conforms to requirements.

MTM PAGE: 1 of f

STAVELEY. S-submit

\\

— I

i sl e suprotuL caep

Comment: METHOD: ICP, XRF, COMBUSTION

Raspecttully s mitted

anfide i, witiwui ihe writien approvai
of STAVELEY SERVICES. The mcummg of hlsa hcmluus or ﬁaudulsnl slalemenls or enlnas on this document may be pumshed as a felony under federal law.

Marlo Garc:.a

A. Supervisor

Accred;ted
‘S(

Materialks Tosting

STAVELEY SERVICES - MATERIALS TESTING

,ﬁm wvs Mwav /31 Q{tzeafhao(

per MSTV) Brbroolr,

66 BookNo.___ TITLE
From page No. 1 1 ! t 1 I T 1 T i T 1 U T T T T T T

' ‘Copy o Lettor K1 Shoveley Seniesy A’zvr Cﬂ.(é M;(Zmp Aml,»fsw 01( 7,

T T T U T T T 1
- pnwig—)

Xihua He ook #
— 1 1 !
Phone: (210) 522-5194 o
' Fax: (210) 522-6081 Cugis
T E-mail: xhe @swri.org T
I —
———— Dear Connie Casillas, ‘ —
b—-'_-—T—— . - - - . T T
I will send you the heat of Titanium Grade-7 (Heat # CN2775) submitted for chemical
~ analyses. Per our previous phone conversation I need to have the specimen analyzed for T
—r—— the Ti, Pd, Fe, C, H, O, and N. According to the vendor, the material heats are within the —
. chemical composition ranges specified in ASTM B265-02. The chemical compositionof ____
UNS R52400, specified in ASTM B265-02 is provided below.

T C: 0.08 max b
——— Fe: 0.30 max Inm—
| H: 0.015 max —

N: 0.03 max

T 0:0.25 max r
— T Pd:0.12-0.25 U
L — — Ti: balance —

I have provided a copy of ASTM B265-02, a copy of the alloy composition provided by b

T the vendor, and a copy of the mill test report. T

The chemical analyses performed by Staveley Material Testing should provide the
chemical composition of the alloy heat and should specify the heat number of the ‘

T material. The analyses should conclusively determine if the heat submitted are within the
————— specifications listed in ASTM B265-02. Any discrepancy between the chemical analyses -~

~ performed by Staveley Material Testing and the specifications of ASTM B265-02 shoul_d —_—
be clearly identified.
— 1 1 N B
——— Please call me if you have any questions. Thank you for your assistance. ——
—TT T
T T Sincerely T
i 2= —
Xihua He
T T D B
L) T T T T T T T T T T T T T T T T T T T To page No.
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68 Book No.____  TITLE
From Page No. L s or
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T OCP TEST e
_._‘_—'___ H
Objective: to monitor open circuit potential 1 J |
Specimen: Y, ] Q\,\.‘,\,,h MT #3418 T
T T""  gpecimen Preparation: Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen SUS——
cleaned in acetone ]
A— E—
T T initial Wt: 5‘5"’473%_ N B e
T Finalwt: 6- 5¥ "8"} [ ——
DO Model: Sartorius Genius SN: 12809009
Cal: 3’/")0-:— Due: #/fujos L
7 T Solution: T
' 4o m fucl
I A S B
Ml Lo *osisio ' ‘
N A S ; .
L Tegt 7). 1070 cPArROI, o
T T Reagents measured with Model: OHAUS SN: 2883
"~ cal: 7 n—/or Due: l/[ z/o“
T . T T
Initial pH: 549
T Adusted pH: AMie
Final pH: J.1% Model: orion SN: 2330 '
T T Cal: 7[2y/o¥ Due: 7/7;'/05. ]
pH Probe: #13-620-296 SN: 4ubTi44
R N . I B R e
e Test Temperature: ¢ L SN J—'.\,L.-,., T’\e.q,n-OnA'b\ Heov-32%9 |
Cal: ‘1}“ ‘.r Due: //ufoe ' '
I B Counter Electrode: Platinum Flag U
A Reference Electrode: 13- b20-52 SN: ®|§543L¥%
- T
Gas: Zeao Mia
I S e N B B
. DATATESTID: /.7 ocC ‘
Ecoan = ~Tolav - — A 1 T
I a - Ep"‘ = ¥ 26l hﬂ*\»\e7 Uy sw 010'.(43“ CA 27fey Dee A -
Specimen Examination: T
S B I e e
e N° S(a ~ 5\' Co LV ETATIN ot 'P‘\'\l a»_ O~ SUQA\M‘-L 0_% . |
I e e %e‘_; men T \)"“‘l M‘\O DU\\ \’h"\"\'- Staiaia a_ on Sum&% -
e e OS\‘ Sf&u’.r-—-b\ ‘ - e
IO S
T ke spedeen Al e puliskad for b Lok -
(2o f—?@cu—& noWLA /{)p(,(ﬁ zﬁ” 2. ug ,
T
- . . R - . . . L
T T T T T T T ¥ T T T T T T T T T T T | T 1 T i T 1
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T T T T T T ¥ %-nr-w—ﬁmmﬂ-wm 1 T T T 1 T T T 1 T 1 T T T T T T T T 1 T T T
From Pay ‘ ! From Page No.
S p— ‘f”W—I_r— ! T T T i I T T T T 1 !
‘ |
I—— : _ —— WA22SABA220} bEcorr ———— T
: : 3 E =-192 mV 1
- B e . ) T T T T T average SCE ! J T I
POTENTIAL SCAN AND HOLD w 001 4 o
I 1 % xH | I Standard deviation = 95 mVgce S —
Obijective: See page 1. . L .
: 41 ganqe o362 wew3 - G-z alasTrageee %%{"S; -0.06 { End potential = -70 mVgce
' Alioy / Heat No. : C~?§’L a ?'77Aﬁne°’ e Sce ST Ceevice worhen + Hatowant ———— , T T T 1
beloto  Seitpn ) L . !
———r———  Specimen Preparation: Specimen machined to dimensions specified in CNWRA I_Drawmg;;c(r-}a_dﬂwz R ) LD | — _ — : —r ? 011 1 —————1 —
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then . H ; g o
T T crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Forgee-to 50 in- % /A 3, T T T T > .0.16 - — | — T T
oz.or 75 in Ibs. > (%P/DS 1 ® :
. I_?‘i 672 T | ! I ! T Tis i T T T T T
Torque Screwdriver: Putro Gfe4  Model# &Torque: 5 Ta O SN: ‘ 5 -0.21
R Cal: 9/ nfos " Due: ¢b]lfos —— T T T T TS T T T T T T
' , B .0.26 -
T Initial Weight: 3. ‘f'—ﬂe"'}. Model: Sartorius Genius SN: 12809079 —_— ; T . r . ‘ ' ; , ; : .
i Final Weight: 273. ‘lSS‘ik} Cal: 5/Il/of Due: Il/un’ Y— — —_— -0.31 S —
YT Solution: 4 0 M Nu.(.‘z' 4 " —_— ’ T T T T T -0.36 . : : | , : : T T T T T T
467.55y Nec| “osISO £ , , 0 50000 10000 15000 20000 25000 30000 35000 40000 T
IR — T ] LI —
’ © % DT waten 2000 ~U , 0 0 0 0 0 0 0
L ~ ’ T T T T LI ' . b rt ! '
T&g:(‘ A . WA225ABA20 (b ‘ Time (seconds) :
i - - 2’ -
Reagents measured with Model: OHAUS SN: 288 UL . ‘' 0.0003 WA 32543 4ro0r A
e ‘Cal: /12 fes Due: //i2/0¢ 06 .
T S hold potential Potential
' , . — 0.4
L InitialpH:  5-29 Model: Orion EA 940 SN: 2330 _/ ] : _
Final pH: - 7-17 cai: 7fas[es Due: —'/m ot | ; 0.5 1 . i
T pH Probe: #13-620-296 SN: Yo 51 G0 T CE
‘ S 0.0002 —
T T T T | 0.4 B o — 0 w
E 5&-191 R £ a
T T Test Temperature: G 5'0(_ Measured with Hg Thermometer SN: ~ © - ‘ everse / | < >
Cal: (o/aa/o:r Due: |7/:,» o8 ; 03 scan ; % R . 3
—T— T e I | ;v . Forward | 5 &
Counter Electrode: Platinum Flag : : (I.ljl scan “E . a4 &
T T T ‘ ’ E "o 0.0001 — ’
Reference Electrode: Fisher 13-620-52 sN: Ho2E0631 | ‘ @ 0.2 | g
P ER Ms'./n’l-' ‘ 2 O 7
L} v i
Gas: oc ‘”/?c-\.o A Yhen 99999 £ M Com P ~ : ‘ > 0.1 - P ]
' y Ahley 14 : 443¢ T ‘ P .
Ecorr. —I22 ""U.Sc’é (A A Model: 1ciPhley SN: 6709733 w Current density —-0.8
T T Ept JobmVsg }o%ea.em(;&ali slarfos ) ~ Due: 5'["‘ o6 T T T L 0 4 ! Pt —
— T T Potentiostat: < 5\40\-4-« J4s0 SN: oo 246087 —T : | | T | | | I
S WA 22 BA 22004 2R -84 . UnICAY, Wasi22 BA2OCN2- B¢ ] 0.1 - 0 20000 40000 60000 80000
E: . ; Ti d
DATA FIL W‘Aﬁ&\)}%’z;}sw_&%/ UJAgQu(SA'))—SH,Bﬁ‘, wAsSA Z}SA>2,B‘E_MMCH4 | ime (seconds)
L . - - ° R N ;
Number of Crevice Corrosion Sites: 24 (24 max.) : ~ -0.2 - . Welded + solution annealed Alloy 22 {Anode)
- ) X ' T with Base Alloy 22 (Cathode) crevice .
Vo Qeeuiee \:‘9 LAOSIu~ g S‘Pu: mee o C-20T ‘ 0.3 , Base Alloy 22 bolt and nut ¢/ kH 7//3{0&
T Qtevice  Umthen, / ‘ L U i -0. ' ‘ ‘ ' Anode to cathode area ratio: ~1; Torque: 50 in-0z;
L . Harouwaae - Gdo Tuat Shata > lr_,___r___ ‘ -12 -10 -8 -6 -4 -2 . N, deaerated, 95 °C, 4 M NaCl solution
on M\ Surlaees | . | g log (I(Amps/ cmz))‘ - Forward scan rate: 0.1 mV/s; Potential hold: 550 mV . for 8 hours;
- — S w_“‘r——‘r—— ‘ Reverse scan rate: 0.0167 mV/s
— 1 " — T —T— T T T—T— T T Using entire assembly area as surface area for current density,
' ' 1 i< 10° A/lcm? at 464 mVge; | < 2*10°6 A/lcm? at 380 mV g
R R E— [ B Y T T T T T T T T T T T T ‘ < 106 A/0m2 at 359 mVSCE
9% Mu\ (A ‘u.-\\ e Fu\n\\ &u\ Q‘m/\x\h —Te;&r;»)/ , S ——— Using crevice specimen area as surface area for current density,
7 , _ i< 10° Alem? at 384 mVgq; i < 210 Alcm? at 327 mVg;
T T . . i ' ' T T T T T T T T T T T T T T T T T i< 10 Alcm? at 253 mVSCE
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1 | | I i f 1 I i T 1 1 1 I I 1 1 T T T T T 1 T
From Page No.
o WA22SABA2204bEcorr T T
T ¥ T T T -0.01 T T T T T
T T T T T 0.06 - Eaverage =-206 mVSCE T T T T T
——— ' Standard deviation = 46 mVgce .
& -0.11 4 End potential = -188 mVg¢ee
I 1 1 i T D T T T T 1
T T T T T g -0.16 - 1 T T T T T
>
T T T T T -_— 1 T T T T T
2 0214
¥ 1 T T I 5 ¥ ] 1 1] [
T T T T T 8 -0.26 + T T T T T
I T 1 t ] _0.31 N 1 T ] 1 ]
) 1 1 T T T T T 1] ]
_0.36 T T T T Ll T T
r T 0 50000 10000 15000 20000 25000 30000 35000 40000 | ' ' '
I ) I 1 I 0 0 0 O 0 0 0 T T 1 1 ]
— T — Time (seconds) T T
3E-005 _“_kAiﬂ_sz gﬂ 2 OCF'L
0.6 hold potential
. K — 04
0.5 - Potential
‘& 2E-005 — h
0.4 - 'S
o £ 1 1o 3
1< >
0.3 - Reverse 3?, - 5
scan | 8 g
w & 1E-005 — g
3 021 5 — 04
@ =] N
> 1O . .
S 01 ‘ Current density
i _Z» 0 — — 0.8
01 Forward
scan T T T
01 - 0 20000 40000 60000 80000 100000
Time (seconds)
-0.2 Welded + solution annealed Alloy 22 (Anode)
| with Base Alloy 22 (Cathode) crevice
0.3 ' ' . | Base Alloy 22 boltand nut {3 ¥ ?/73fe&
) ' Anode to cathode area ratio: ~+4; Torque: 75 in-lbs;
-12 -10 -8 -6 -4 2 N, deaerated, 95 °C, 4 M NaCl solution
log (I( Ampslcmz)) Forward scan rate: 0.1 mV/s; Potential hold: 550 mVg for 8 hours;

Reverse scan rate: 0.0167 mV/s

Using entire assembly area as surface area for current density,
! i < 10° A/lcm? at 469 mVg; | < 2*10° A/cm? at 56.5 mVgq;

: i< 10¢ Alcm? at -65.8 mVge S
Using crevice specimen area as surface area for current density,

T i <105 A/lem? at 98.5 mVgee; | < 2710€ A/lem? at -127 mVg;
i < 10 A/lcm2 at -208 MVgep '

72 BookMNo.._______  TITLE
i N— r.rﬂmﬁ,z.ww,
From Page e { T i i { T T f T T T
jorom Page ]
T 1
e i
POTENTIAL SCAN AND HOLD I T
S — ]
Objective: See page 1. ] . . |
e - T432399- 37326 ‘
LA . c-21 HY*2377-3-3297 wn33 C-22 M \
I Alloy I Heat No. - wilots Slotiem Anneoles See I’rilff' Ceeice ‘V“‘t“‘ + Hatowave \%\/; ‘
T gpecimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing’ wert Vs A ——
o Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then 1‘
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Forgae-to 50 in- e
e 0Z.OF 75 N IbS. xH “/4/6“ |
; I
e TOTQUE Screwdriver: Tque CM\"\' Model# &Torque: 75 T tos SN: &54e0 0 LAl
Cal: 'lla of Due: "‘(‘”l."b T
T nitial Weight: 2.3-54638 Model: Sartorius Genius SN: 12809099 e
~e-per-- Final Weight: 23- 54444 cal: ¥ nlm— Due: 1[ujos ’

T Solution: o ~ Al —
EEmamma 4676l Aatl Lok oISt _
e ~ 4+ Ox \AAV» No  a000 -«\s ‘

- ‘ ‘ T
e [2sE IV WAR25ABA20k), | |
Reagents measured with Model: OHAUS SN: 2887 g 1
S——— Cal: 9 nz[of Due: / Il/o:. L_r__1_
|

T nitialpH: §.6Y Model: Oriop EA 940 SN: 2330 e

~p——p——  Final pH: F.54 Cal: 7 27[05' Due: 7/25‘,0& |
pH Probe: #13-620-296 SN: Hol 5149( T T
i B i
I B NN
‘ i
T T Test Temperature: 5% Measured with Hg Thermometer SN: C GL-#ib —
S Cal: ¢ , 12,[05 Due: 13 /zz oy” |
‘ ‘
e Counter Electrode: Platinum Flag ‘
S Reference Electrode: Fisher 13-620-52 3 - G2o- 52 SN: 3329075 '
Gas: OC %/ A +h E fe H:uo&'z 110/ Ay
T | as: 2ers in e e o~ "‘7 499 .o ‘ ‘
Ecorr: —/.& "‘USCE ‘U, Model: lLtn"\'\'\\‘h’ b SN: 6704433k 1
[ " Ept: - 3% o + Due: ]auf e
i P 56 mlse lsaonhS™ STaales - slados |
T Potentiostat:  Solamtee~ 140 SN: o606 24e0s33 B e
3 DATA FILE: WRSADIBANOUIR-BY | widshupanoCl2, WasA 0 s - B,
. VASADBA2R sH-BE  LiasA 20 BE_ UhalCiS™
Number of Crevice Corrosion Sites: . 124 (24 max.)
A e e
i Mo Caciiee Connosion pn Specimem v C-2T
S— — Creuvier Wbs\’\m: on \\WWA»M - M.\o Cou\o ‘{'Z‘C\’ ;L__,_._.I_.
S W Dt 5‘19‘!«\-\0_ O, A\\ SU&*QGS ‘% Sfer_;n\cl\ AAA Hnnpwa.n."x. L o
}—I—_—l—
o ¥ DW‘*{} H 20.66002.0(.222 . .002 \
e — * ’\AJ\Q S, Sfe,c_}m u—\,\ \)e_, Q.Lfg\ls (7= \&l\, QUQA/\Y\UL QL
I St pea ]
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POTENTIAL SCAN AND HOLD
Objective: See page 1.

Project No.

- 4
Alloy / Heat No.: C-22 HKY*®3317:3-33a1  wngll 22 W1 ¥ 3579 25266 — T
Solobisn Bancoles Liloes  See g ¥ S X crevic “""‘“’-~ { Hotayme
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawmg %,, x-H T T T T
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then 9/’57 r
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Torgee-to 50 in- °d T T T
oz.or 75 in Ibs. X /a/@/‘{_g’
T T ¥ T
Torque Screwdriver: Pusro Gloy  Model# &Tgrque: 3¢ Fn-032 SN: 174072
Cal: 4}51755‘ ' Due: /ofnfer T
Initial Weight: 23-5210Y Model: Sartorius Genius SN: 1280909 I
Final Weight: 2352508 ca.  sfufos Due: ! uﬁ»r N
Solution: H.o. m Aucf 4 T
1A R 73& Muel ot FosisStd
+ 0L tusten 2000 T
Test 1D . WA22548A2202) I
Reagents measured with Model: OHAUS SN: 2883 o
Cal: 7/11/,,,- Due: l/"—/o‘ T
Initial pH:  S- b3 Model: Orion EA 940 SN: 2330 T
FinalpH: §-3& Cal: 7[:\5’701‘ Due: 72:'/0;
pH Probe: #13-620-296 SN: 40654 o
T T T
Test Temperature: - 95 Measured with Hg Thermometer SN: H af: 174 T T T
Cal: ¢ b}of Due: 5'/5' oe
T T T
Counter Electrode: Piatinum Flag
T T T
Reference Electrode: Fisher 13-620-52 SN: S25/65
- . T I T
Gas: OC “fzeno Bin  Fheo 99999 ‘;o “ Gn £ Z‘f“""‘)lw‘
Ecorr; — (60 MUSoc o My Model: l4C"M‘\°‘/ oY SN: ©164936 o
Ept: 56 mlse J\zaem{- Cal: 57a1/er Due: 5‘/.;5 04 T T
Potentiostat: Stlacyae~ /4 SN: ooy 005] — T T T
DATA FILE: \\;JQSA)’LQAZLBOCA'LR —B4cor, wAsA 22842202 ~B6 . UalCA(
40 BALSU 8L \uA ygzzef\usu 8, wabh2b022- B Ualllg |
Number of Crevice Corrosion Sites: © /24 (24 max.)
— T T T
Mo C&Lv{c_c Goanosicn s~ wam ol - O~ Cc-et ——
CoWeee Y cre vice wus\\em> Arne Saeware Aol
80\0 -'\* S‘\qm.n o~ M\ SutL‘Qqus M. ‘0 ————]
Na;@G ;Fedmew Wil fe C)LJ ffl’( Mﬁ’ M“ﬁ '
S e e ma—
*"waaa ® do.obor2.of. 32>, 002,
— T
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1 I i I t 1 i 1 [ 1 ] I i I I T T 1 i T T T T
From Page No.
o WA22SABA2202bEcorr T T
T T T 1 0.04 - T T T T T
| T Eaverage =-146 mVSCE e I S R
— . -0.01 1 Standard deviation = 33 mVgce S
- . § L os End potential = -105 mVgce R
T T T T 2 T T T T T
>
T T T T _‘6" '01 1 3 T T 1 ¥ T
£
I 1 T 1] ) \ T T T I [
2 -0.16 -
T T T T o T T T T T
T T T T -0.21 y T 7 i T
¥ 4 T T I 1 1 T I
'0.26 T T T T T T X T
o ' 0 50000 10000 15000 20000 25000 30000 35000 40000 | ' ' '
T T T T 0 0 0 0 0 0 0 ‘ T T T T T
: | ; ; Time (seconds) | — T T
T T T 1 T T | T T T |, /\225/10&;-22”},
‘ —1 0.4
0.6 hold potential . 4E-005 —| Potential
0.5 1 Reverse ; % ]
scan . g 7 o "
£ 8
0.4 - L=< >
| 2 o005 — N @
{- % 2E-005 g
031 ; g 04 €
O 5
» 0.2 - L O Current density -
¢ 0 —
> 0.1 —1-08
wi —~ ¥
0 Forward ' | ! | ' l !
scan 0 20000 40000 60000 80000
Time (seconds)
-0.1 -
Welded + solution annealed Alloy 22 (Anode)
0.2 - 1 with Base Alloy 22 (Cathode) crevice
' Base Alloy 22 boltand nut i k-H 7/3/0§
Anode to cathode area ratio: ~+&; Torque: 50 in-0z;
-0.3 ; . . N, deaerated, 95 °C, 4 M NaCl solution
-10 -8 6 -4 D Forward scan rate: 0.1 mV/s; Potential hold: 550 mV4 for 8 hours; °

Reverse scan rate: 0.0167 mV/s
Using entire assembly area as surface area for current density,
i < 10° A/lcm? at 550 mVg; | < 2°10° A/lcm? at 550 mVSCE,

i< 10® Alem? at 450 mV e
Using crevice specimen area as surface area for current density,

i <10 Alcm? at 449 mVgg; i < 2108 A/em? at 304 mVg;
i <10 A/cm? at -82 MV,
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Project No.

From Page No.

i

1 i I

) T
—TT

—TT"

Objective: See page 1.

Alloy / Heat No. :

oz.or 75 in lbs.

POTENTIAL SCAN AND HOLD

c-2T WY 23377-%3-3252 wns
Wb\ot/o So'“’k.; Aamzq\e°
Specimen Preparation: Specimen machined to dimensions speci
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone the
crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Jergue to 50in- .y /‘/{c[aj

Cal: 7/ 05

Torque Screwdriver: Tgue (tot+ Model# i:jrque; 75

Initial Weight:

Solution:

Test 1D

U4 2254BA22 3 b

23.4 ?7“19_
Final Weight: 23 4§ 1 5%y

Reagents measured with

Initial pH: $.59

Final pH: 4

Test Temperature:

TR

a95°C

Model: Sartorius Genius
Cal: s‘/n[o Y
4 m Nc|

Hb?f‘?é_ N’-C—‘
¥ %

Model: OHAUS
Cal: 7/;:. 63

Model: Orion ;EA 940
cal: 12 S‘/"V
pH Probe: #13-620-296

cal:  4[axfor

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

Gas: Oc ""/u,u A

Ser pyse

jf\ - Ib%

c-22

Qathoee, 4 Hecowsse
fied in CNWRA Drawing £f 3.8 ).

n)z‘l‘ﬁéi_ X

e nﬂo/,,ﬁ

SN: LG4oo00k4)

- Due: "I/m}ob

Lof*#os;:flo
water Ty 2000~ ls

Measured wi)h Hg Thermometer

SN: 12809099

Due: H/l' 65"

SN: 2883 .
Due: l)lb/oL
SN: 2330

Due: 7 2'5"/06
SN: Hpsio,

sN: & G6- ik
Due: Dlzv oF
SN: 3329071F%

E ﬂepm'wlm wfa5.995 % Ly

2 Cal:
Ko

. b
_E._',’t'g/j(’q‘-qm Vs

A3/08
Potentio/stat: So\qm&w,.

x

WA S422842250CALRp . B6, WASH 22py) 220CN2 b ~ BE, WAAEA25U,_ g¢

shalor

< - 258 X 1+ ’I\;’ ):3‘\/%
Ecorr: —;‘%%‘3)»(\15{?‘} 'n Model: . "’L‘u{ Ly

DATA FILE: \I\)l-\_gQ }LBQ 22 5HL~86, wa%zz@/p}zll ,Bé

o /24 (24 max.)

Number of Crevice Corrosion Sites:

o Chreuvice Connpsiy~ %'-1 {'-L'\' D*
w\'\\ Ceevice wathers - hy Comtosiom on €22 (@am 'J—N’“B '
c,.\o 4;'\-\' 5‘5:\?.\51\

A(M' (\A"'\\'\eng_

/\)u\s o \\i -

S{)e.u e

o~ M
s f

SN: el10447 0
Due: ;"'[zg[m,
SN: 00240053

c22 & cobhaee

\ Seloces of

Nide,  specnen it be golshol o fuckher festi

MT 2297-3:3066 P
|
Ay

T
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1 I I i l} I j i 1 i f ] | : lj I T T 1 L 4 1 T
From Page No.
T T T T T T T T T T T ] T T T T T T I T 1 T T ] T T T
¥ i T T T WA22SABA2203b ! LI T !
T T T T T -0.14 - Eaverage = -190 mVSCE T I E— T T
Standard deviation = 22 mVgc¢
L AL -0.16 1 End potential = -161 mVgce oot
w
T T T T T Q T T T T T
»n -0.18 -
L) T T T T 'I; { T ] T T
> .
> -0.2 4
T T T T T - T 1 T T
0
T T T 1 — € -0.22 1 T T T T T
2
T T T T T 8 -0.24 T T T T T
T i 1 ! T -026 B T T 1 T T
1 1 T L{ T T T ¥ L 1
-0.28 T T T t T
L 0 50000 100000 150000 200000 250000 300000 350000 |
o T Time (seconds) et
I i T I 1 { 4 T T T lv T i 1 T T - lv 1 1 T T J T 1 1 1 1
: WA22SABA2203b
06 WA22SABA2203b - N
hold potential Potential 04
05 - T 000012 —
% T
£
0.4 - Reverse S .
: scan / - E 0 g
: < B8E-005 —| >
0.3 - | Tz | ]
: w =
: 5 . g
! o
w 02 - Forward e o042
g scan ™2 4e005
g;. 0.1 4 m_. o Current density -
> o~ i
W oo | _J -— -0.8
- °
|
-0.1 T_ ] | ! ’ I
| 0 20000 40000 60000 80000
0.2 4 e Time (seconds)
\ - Welded + solution annealed Alloy 22 (Anode)
-0.3 - l with Base Alloy 22 (Cathode) crevice
T BaseAlloy 22 boltandnut  {fe0 ¥ ?/(3’/0}/
04 . | Anode to cathode area ratio: ~#6; Torque: 75 in-lbs;
: ' ' ' ' T N,deaerated, 95 °C, 4 M NaCl solution
-12 -10 -8 -6 -4 -2 - Forward scan rate: 0.1 mV/s; Potential hold: 550 mVg for 5 hours;
loa (I(A 2 Reverse scan rate: 0.0167 mV/s
g (I(Amps/cm®) T Using entire assembly area as surface area for current density,
- ‘ i <105 A/lcm? at 456 mVg,; | < 210 A/lcm2 at 410 mV ¢
rerore Tt b T 4108 Alom? at 395 mV g,
T T T T T T T T T T Using crevice specimen area as surface area for current density,
i < 105 Alem? at 394 mVg; | < 2*10° A/lcm? at 354 MV
L L B L L T i <10 A/lom? at 335 mMVg
t i 1 T T T T T T 1 T T 1 1 T T T T T
To Page No.
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o i T T T
T T T
: S S
I— POTENTIAL SCAN AND HOLD v ‘
~ T T .
Objective: See page 1. , 3 Yo ?ﬂ5/o§
Alloy | Heat No.: C-22= WT¥2277-3- jﬂ-‘la WS "'/‘r?‘l- wler1s K Ceevice washens T
1 weloeo Soldvion Wnneoheo  See gp™38 % Hgeoweat
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing 0bw) 0. 322-‘”2! T T
ey Specimen surfaces polished to 600 Grit finish using SIC paper. Specimen cleaned in acetone then _ S
crevice forming washers attached to specimen using @ZTRTEII7 753266 Hardware Forgua to 50 in-
X Yol . x<H ¢ 3 ‘
v oz.or 75 in lbs. ¢ "/%"5 (é/p e
|
—T— .. Torque Screwdriver: ()4.\) Loy Model# &Torque: Sp Z.-02 sN: 13 ‘7077—‘
Cal:  Yfujos .- Due: /0/” 0y T
P
Initial Weight: 23, 354944, Model: Sartorius Genius SN: 12809099 L T
Final Weight: 23. 301431y Cal: 3’/" o5 Due: /l/// 0y~ N
| I S
Solution: Lo m e
' Test 1D Y58y Mt Lot FosITIo ]
——TT" T ‘& O Yo woomls |
WA22541t702) ~ ~ T
' T T
- — Reagents measured with Model: OHAUS SN: 2883 ‘.
Cal: 7J|L o5 Due: lllZ/oy T T
initial pH: -~ - LS Model: Orion [EA 940 SN: 2330 ]
T FinalpH: 1- 30 Cal: 7)25/oy Due: 7/2 Y ]‘.__'_r_
A pH Probe: #13-620-296 SN: o bLS/5,
I I Test Temperature: 95’0 C Measured with Hg Thermometer SN: E 78" 19/ ! ' ‘
T Cal: 6/3» oy Due: 12 /2zjo¥ USR——
1 Counter Electrode: Platinum Flag - o —
T Reference Electrode: Fisher 13-620-52 8 SN: 4p %o 3) ‘
2 — , . i
LI Gas: °% “/Zmo Ain. Hhe~ 99999 /o NL o E ﬂc,fpsswo‘l-oh —
—T—T— Ecorr: — /5524 ﬂuice '% A /uzModeh ICe; (a)é ' SN: ©104%36 |
Ept:  ~374) mUsg Cal: 3er Due: 5‘/74, o4 i
’ g
Potentiostat: S 1450 SN: © 6243053 | ]
T ATAFILE. WASY 22T 70CAIR ~Be WASA2 T Jocn2-5E wasd 12'77‘75“'36 E:
T WASA22 T 7S H-BE Ay T ISD-AE i
e Number of Crevice CorrosiQn Sites: O /24 (24 max.) _
* [} o |
e —— No Qn.e.wcc_ Cotuws( o~ an Qe Antn /u_-( "Qr.e:\ ‘;Q T 1
| T
. : \
A Qeevice wss\'\ms - \ 1 Cecvnce. Su&ame.. Mo Connssio.. ‘
L e v~ .ge\*/ ‘\/v\\‘ - Sha\'\"“ ac\o \\"71\_\“ S\L“"’\"“ O~ A‘” r_‘l"‘—"f'—
5u¢\\M35
— T , (-
T (\W ‘ ( . (4 . T T
I - &Pe&mxn will be T‘So(;s(,e /ﬁn‘j&#«wﬁ uAsk ,
L R R . . f . ' ot 1 1 T T T 4 T T T -
, To Page No.
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I 0 WA22SATi702b iy - :
e -0.05 1 Eaverage =-194 mVgce — T
— Standard deviation = 77 mVgce : .
| 8 011 End potential = -120 mVgce |

T T T n ‘ T
¢ -0.15 1 !
T T T T > [ T
> 0.2
L T 1 1 E T T
=
T T T T q=> -0.25 T T
et
[}
T T T T o -0.3 T T
T T T T _035 . T i
' ' ' ' ‘0.4 T T T T T T ! I ‘
— T T 0 50000 100000 150000 200000 250000 300000 350000 1 T i
T T T T Time (seconds) . o T
. i
T o T WA22SATi702b
- WA22SATi702b - 0.0002
— - n -~ 0.4
0.7 Potential
— - & 0.00015 —
5
— 0.5 Reverse -2 | do 4
- scan - 5(; >
£ 0.0001 — 8
0.3 - 2 g
§ / ' g — e _0..4 8
— > 0.1 - —_ £
. Forward 3 scoos |
— m et
-0.1 - 71 |} Current density — -0.8
: 0
— .03 - ~ o
: 0 20000 40000 60000 80000 100000
— — Time (seconds)
_,_ -0.5 ' __ Welded+Solution Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
-9 -7 -5 -3 Anode to cathode area ratio: ~44; Torque: 50 in-0z;
| _ : — N, deaerated, 95 °C, 4 M NaCl solution I/'3 X+H P/08/e8
Iog(l(Amps/cmz)) | Forward scan rate: 0.1 mV/s, Potential hold: 550 mV for 8 hours
— L L o — Reverse scan rate: 0.0167 mV/s
Using entire assembly area for current density calculation:
T i T T T T , I . : T ; , T i < 10 A/cm? at 550 mVg; | < 2710° A/em? at 381 mV gy
i < 10 A/lcm? at 348 mVgee
T T T T T T T T T T T T T T Using crevice specimen area for current density calculation:
i <10 A/lom? at 387 MVg; i < 2*10°¢ A/lem? at 85 mVgee;
T T T T T T T T T 1 ¥ T i <10% A/lcm? at -89.8 MV
T T 1 T I ¥ T T T T T T T T T T 1 T I I T i T T T T
T T T T 1 T L 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 i T T T 1 T ¥ T
1 T T T T T ¥ T T T T T T T ! T 1 T T 1 T T T 1 T 1
T T T T L] T T T T ] T ¥ T T T T T T T T T T T T
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T T — - ¥ T
T '
T T POTENTIAL SCAN AND HOLD % 9//;/,,;—1———r-—
e | Objective: See page 1. — ‘

, . 3 W T Mrewatiyr ’?\% T
L ———  Alloy/HeatNo.: €-27 WY ¥a277-3- 329t wavd Caeus i \Heowete ——pr—
 specimen P i T e W o A}.’?’d i CNWRA Drowinot o |
: pecimen Preparation: Specimen machined to dimensions specified in rawing( 3s.gbev2. of. 3 ,,,,Z ]
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetor:gthen 2 v !
crevice forming washers attached to specimen using €27 FT#2277-3-3266 Hardware Fergue to 50 in- :
A— | O—
oz.or 75 in Ibs. ¢ l-"/z(/q’_s’ X /”/54/{3/
Torque Screwdriver: Jaue Cfm:\’\’ Model# &Tdrque; 7S Zna Ibs  sN: 94e0069) ' ]
e pe— Cal: 7)zzfex - - Due: ‘I/:ulot S—
=~ Initial Weight: 3. 676577 Model: Sartorius Genius SN: 12809099 I
Final Weight: 2.3. 6% 9%S Cal: S’/ulbr Due: (1/itjor 1
Solution: H0 M At !
e s e m—
46763 Aol Lo # 5 ‘
- . e o t*osi \:o S
—_ . AT~ Yo Qoop
— Tegf 1D. WA2254T 700 | - ]
LR Reagents measured with Model: OHAUS SN: 2883 ‘. N
cal: fnfer Duer 1)infoc
T _ L I
Initial pH:  §7-8°4 Model: Orion EA 940 SN: 2330
T N . \ I e
FinalpH: 4:9 Cal: 7’ 2.5'/\\3' Due: ‘1/ ol
T T pH Probe: #13-620-296 SN: Yo sIG( T T
1T . T T
Test Temperature: 93¢ Measured with Hg Thermometer SN: Mawr-171%
—
Cal: 5'/6/“3' Due: Sjs/o¢ }
——— - S S — "—f_—r_*—'
Counter Electrode: Platinum Flag T e e
Reference Electrode: Fisher 13-620-52 SN: §asyos T
S N — ° \
Gas: Ha"‘b ‘A‘l'\— Yhen, 99.99% /6 Mo Lon E ﬂqoassluw{‘h- I '
T Ecorr: -./5’( 7 mUs(;e 3 Cn Ay, Model: \Lu%\h, ey SN: ©16443( T
e — Ept: ~(42.5 m CC cal: S‘/hlor S’/Nalob N—
: Potentiostat: S‘n’mAa.oA 1450 SN: ©eaysos3 : :
| WASA 2T T0CAIR 65, WASA2LT 70N BS, i 54 22T I5H- BS,
Y e DATA FILE: T T
VAT TSU-BS, wAsh2TTSD-B5
L Number of Crevice Corrosnon Sites: 0/24 (24 max.) T 1
. : 1)
e '\)5 C;te,dwc_ CoMos,u~ /7-"‘ OX‘ . 7 Ceevite Washens . . I
e A—’o Coanosio~ on Ar/\\( 7. 1 ‘“qn.OwAru, MJX.L v @d] )IJ o ; r
s a— C‘lwht.. wbs\\us - Go\o 4' rC\ Nacas -a, O~ A‘{( Svetrates ' :
. I
5
o\ Spe,un\u- —
T : bmpe——
T T [U")@ j/f'et('MV\ W(((J(- é—@ /?'D(J%(ko—ﬂ‘ /fw-%\r)uﬂer (JA’Q . ) ————
T ¥ i ¥
» ] [To Page No.
Witnessed & Understood by me, Date Invented by Date
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/(10

T WA22SATi701b L
0
oo 0.05 Eaverage =-253 mVSCE Tt
T ' Standard deviation = 94 mVgce L
1 m 011 End potential = -137 mVgce —
T T T U) -0.15 4 T T T T
4 i
T T T > -0.2 1 1 T T Y
T T T g -0.25 4 T T T Y
3
T T T B -0.3 1 T T T T
o
T T 1 -0.35 - T 1 T T
T T T -0.4 1 T Y T
) 1) T '045 T T T T T T T T
0 50000 100000 150000 200000 250000 300000 350000 | : :
i T 1
Time (seconds)
T T T . - _ T T T T
F— i — WA22SATi701b
WA22SATi701b 0.0002
— 0.7 -
: N — 0.4
—— — Potential
. & 0.00015 —| -
— 0.5 1 — 5
. . —o g
— Reverse — £ &
scan z — i E
0.3 - — % 0.0001 %
f— 3 o
,/ _: . 04 ®
8 [:orward -
o
—— > 0.1 — O 5E-005 — -
i L '
| B Current density —1-08
L -0.1 1 L L"""‘*""\
| T I T | T | 1 I T
— - 0 20000 40000 60000 80000 100000
Time (seconds)
— -0.3 - —
! Welded+Solution Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
— Anode to cathode area ratio: ~#&; Torque: 75 in-lbs;
| N, deaerated, 95 °C, 4 M NaCl solution X "( ?/f/q_\’
_— -0.5 T . I~ Forward scan rate: 0.1 mV/s, Potential hold: 550 mV for 8 hours
-10 -8 6 | Reverse scan rate: 0.0167 mV/s
o} - Using entire assembly area for current density calculation:
: i< 10% A/em? at 550 mVg; | < 210 A/lem? at 336 mVgg;
— log(l(Amps/em?©)) b~ i< 10°Alcm? at 283 mVg;
Using crevice specimen area for current density calculation:
T T T T T T T T T T i < 10° Alem? at 341 mVgy; 1 < 2°10¢ A/lom? at -105 mVgge;
i<10®% Alcm? at -118 mVg
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 T T T T T 1 T T T T T T T
t T T T T T T Ll T T T T T T T t T T T T T T T
t 1 1 T T T 1] T T T T ] T T T T 1 7 T
ToPage No._
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. I T '
_._..T_._T_.‘ T T
T T T
T POTENTIAL SCAN AND HOLD S
___'_I_f Objective: See page 1.
' ] N j #,377-3-374L W83 w17 HY Wwamy 8 T
T Alloy /Heat No.:  C2v “;|§h.\ Anneohes Sce gp¥S8 Cevice U{Aa\\uz_ Cabhnore vt
©  Specimen Preparation:béopecimen machined to dimensions specified in CNWRA Drawing: % Nytowse
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone thego . : T
crevice forming washers attached to-specimen using &%H##%@-G@SG/Hardware Forgue~to 50 in-
R oz.or 75 in lbs. L ¥ (7@[&& Xedf "’/’(‘/7& 1
T - Torque Screwdriver: ?44)4-0 bloy Model# &Torque:” T 0O TIa~0z SN: 13907L T I
Cal: 4] ifos - Due: 10}“Iu;—
1 i 1 ¥
it ight: : i i SN: 12809099 i
Initial Weight: 2.3 40S&Y " Model: Sartorius Genius | ,,/,', D(‘ |
Final Weight: 53.40302 cal: S/ufes Due: '
Solution: O nC ‘
. Yor-S4y Nutl  6SISI0 ;(,L# ]
I ‘ ¥ bx w»-"\k o 2000 M Hﬁ“
| et 1D, WA22.54 T2 703, | ;
— e Reagents measured with Model: OHAUS SN: 2887 " . _
Cal: ‘1}:\. oy Due: i/i¥jo{ ‘
Initial pH: .03 Model: Orion 940 SN: 2330 '
' FinalpH: 0.4} Cal: "I'“" oy Due: 1/13" ol }
E— pH Probe: #13-620-296 SN: HpLsT1( ——
L ‘ e
Test Temperature: gs . Measured with Hg Thermometer SN: M S¥-/70 ‘ ]
' : Cal: ‘1\21\or Due: 41’.1'1 ] b :‘ T
Counter Electrode: Platinum Flag B B R
T Reference Electrode: Fisher 13-620-52 SN: 33207 T T
- 0 = ' o : ‘
Gas: 0, tfzens hin Yhe~ 99.931 % Ny Qon £ Repassivatio ]
T Ecorr::—g-ﬁ&q V"‘Uso? } N Model: |Lc.i“\\¢‘f Gy SN: ©0ys2é —
Ept { BmVsce Nz cal: s|a21)or Due: ]2+ [ol
XoH 9 /tpfey \ i &0 . !
Potentiostat: $8142T16~ SN: &0 24p6s3
L _ T
 DATAFILE: WASR22TToCLATR-BT, wasa22 T 70N2 _§, “451&21?760..(37, -
T WhsuTTsH- 37, WAz SU. B)
T Number of Crevice Corrosion Sites: - o /24 (24 max.) ; .
; w Lo T N etk
- No Qt&uwe_ - Connosio~ TY Lee 1) ! 10 tathoee —
wN Creoee weshens - Bso T 1 Heeousee MA / Ro H —
) y 1 v \l
Mo Cpanosion - Coelo S\ Staining on ecimem 17 :
o f ,Qe Hawowane, SL\Ou,; ol oo\l-.'«.“‘ Slainin ‘, ‘
| erer Spedimen Ll ba/f““&” /("-'v‘ /fzu AR . ———
* 'D . ‘
mwma # 22.06002.0(. 322.002
T l__,.——,—
F
T T
|To Page No.
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WA22SATi703b

[

N

Recorded by %&/b@

T 1 I T T
T —1 0 Eaverage =-118 mVSCE ' ' '
: ' Standard deviation = 64 mVgce — T
W .0.05 { End potential = -81.8 mVgce
T — m 1 T T
T 1 g’ T
. ] 1 T
S 0.1
T - E:‘ T T T
£ -0.15
T 1. @ T T T
-t
5]
T 1 n -O 2 i T ¥ T
T 1 T T [}
T | -0.25 T T T T T T T T I T
0 50000 10000 15000 20000 25000 30000 35000 40000
' — 0 0 0 0 0 0 0 b
T - Time (seconds) o
| WA22SATi703b o
0.6 3b WA228ATi703b
.. g 8E-006 :
0.5 1 - Potential
Reverse / .7 -1 %
0.4 - . 006 —|
scan Forward | ¢ °59% 4
0.3 scan ] i
. < >
0.2 - > 4E-006 — -
B 1 £
L5 =
0.1 - £ N , 8
L5 Current density - -04 &
0 3 2E-006 —
: _
-0.1 - J — -0.8
0 —
-0.2
T | T ' T ’ I
0.3 .. 0 20000 40000 60000 80000
T T Time (seconds)
-12 -10 -8 -6 4. ) : i
XVeI?jed+Solut|on Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut f
I 2 _ Anode to cathode area ratio: ~#46: Torque: 70 in-0z; 3
og(l(Amps/cm®)) N, deaerated, 85 °C, 4 M NaCl solution VI8 ¥~ Flesley
Forward scan rate: 0.1 mV/s, Potential hold: 550 MV for 8 hours
T T T T T T T T T '™ Reverse scan rate: 0.0167 mV/s
psing entire assembly area for current density calculation:
T T T 1 T T T T i< 10% Alem? at 550 mV,; i < 210 A/lcm? at 543 MVgeer -
: : ' — , , : . — i < 10° A/cm? at 395 mV, :
: psing crevice specimen area for current density calculation:
: : : — ' . , : — i< 10 A/lcm? at 374 mVge; i < 210 A/cm2 at 320 MVgcee:
i< 108 Alem? at 277 mVg,
I T T T T T 1 T T T T 1 ] ] 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 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 T T T T T T T T T T T T T T T T T T T
To Page No.
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T : T T
T T T
e POTENTIAL SCAN AND HOLD T T
' Objective: See page 1. ) —
. Alioy /Heat No.: -2t HT® 22~ 3-3252 wn‘.‘/&ﬂ W/’fl‘" Cotheoy, Ceeniee LM»SLM_ Aﬁ
L “uidero Solubi Bnneales See fr #S5T Qav Hanew st T
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing.@( )‘)_065;)__0(.322 O
——r Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then T ! T
crevice forming washers attached to specimen using %ﬂw Hardware Tergugto 50 in- P
T oz.or75in lbs. Xl ¢/ ¢ X ol “’/*/73 , o
—T—T . Torque Screwdriver: T@ue Ceadd- Model# & Torque: =25 I lbs SN: 654006 b4l A
Cal: 7‘2.7, (3 --Due: 7/2! 04 ——
1"
Initial Weight: 9,3.’45")/5"* Modei: Sartorius Genius SN: 12809099 ——
Final Weight:. 23. 4859y Cal: 5'/“ ox Due: “/" br
—r—T , T T
Solution: 40 Mm Mc{ . ‘
— 46161y Aey cutFosisI0 T
S— QQ I T ng:\"u\ e Zowm\l e p na|
. N 90 . _
Test L0, WALAT? | ]
Reagents measured with Model: OHAUS SN: 2883 - | B e —
T cal: J[nfes Due: ! /n./éL
F—11" . I
Initial pH:  7-9 3 Model: Orion EA 940 SN: 2330
T T
T T FinalpH: 7-63 : cal: ) asfes Due: =1f25/o6
PH Probe: #13-620-296 SN: 4ot s196 T )
I S ) | S B
Test Temperature: G y”c Measured with Hg Thermometer SN: [§330) :
T
T Cal; 7/”[”’ pue: J/njog | ‘
L— Counter Electrode: Platinum Flag B o T !
—T Reference Electrode: Fisher 13-620-52 ¢ SN:025 1439
3 i 0~ T
— T T Gas: ®C W/ zens ‘Vhew 495995 % N, E chash vatio g0 ,Hoi
—r—r  Ecor: ~8¢mlsz 9 ;4 Model: Kgn"“m/ 'Y N, ocEeussl, ©TeYRE
Ept: 42(, 8/,4\/56% V2 Cal: S'/D.‘llor Due: S"'I 260k T
I . v . .
Potentiostat: S ¢} antaon 14%0 SN: 6o 2400573 :
[ 1T —_ Py ‘
DATAFILE: WASAIZ TUTIOCRIR. BG , WASA22 T 0CN, , WASA 22 Ti75U-83 .
: . . :
T WASA2TITSD L 3%  wAA>2TII5H,- B UalCh T
———— Number of Crevice Corrosion Sites: ! 0 /24 (24 max.) J T T
. S l
B Mo Qeevice Qon,w,s:oa 74 Fk ot TT Mo tabgee L m—
[ : ) i
with  Ceeuiee \)\)Aa\ﬂca; * T Harowene NV{"/&OH' ———
M Coqaosion - Gdo \31«.\- s\\‘”“"“"‘a. o~ ML Suedaces ot Spece nim T T
T 1 Qo‘s(\r\we, At\o anﬂ- l 9"\\ \\‘},\'\’ .S‘l-cz'm'a A~ T_—T"_l“_‘
T T & :
I AN\ suehane |
T T
— \ Lok St Tekie
Y Né(c. S(eq e Qﬁ?O $3heo $“'L oW T 4
T - o ' ITo Page No.
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Potential, V vs. SCE

0

WA22SATi704b

-0.02
-0.04 -
-0.06 -
-0.08 -

-0.1
-0.12 -
-0.14
-0.16 -
-0.18 -

-0.2

Eaverage =-65.1 mVSCE
Standard deviation = 17 mVgce

End potential =-55.9 mVgce _ T

0

50000

T T T ¥

100000 150000 200000 250000 300000 350000 F T

Time (seconds)

T WA22SATi704b
4E-006

WA22SATi704b

T

T

Potential

—] 0.4
__ 3E-006 —| |
£
o -
o0
' g. 1o
< 2E-006 — Current density
>
¥ -
< -
@
K=}
5 — 0.4
¢ 1E-006 —
» 3
[&]

: T i 1 | T [ T
f [ 20000 40000 60000 80000
: Time (seconds)

Anode to cathode area ratio: = , rorque: 75 in-Ibs;

N, deaerated, 95 °C, 4 M NaCl solution 2« 9/§ faf
Forward scan rate: 0.1 mV/s, Potential hold: 550 mV; for 8 hours
Reverse scan rate: 0.0167 mV/s

Using entire assembly area for current density calculation:

Potential, Vgoe

i/t
Welded+Solution Annealed Alloy 22 {Anode) to Ti Gr7 crevice, Ti7 bolt and nut

— -0.3 . : . i< 105 Alcm? at 550 MV | < 2*10 A/cm? at 494 MV
9 7 5 | 1< 10° Alom? at 405 MVg
L. -1 B ' Using crevice specimen area for current density calculation:
2 1< 10% Alom? at 390 MV | < 2410 Alem? at 347 mV g
- log(I(Amps/cm®)) * i< 10 AlGm? at 333 MV,
1 1 T ] T T T T 1 T 1 T T i T T T T ) T 1 I T 1
. T T 1 T 1 T T T T T T T
orT T To Page No.
Witnessed & Understood by me, Date Invented by Date
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86 Book No.__ TITLE
1 I 1 t 1 i ! 1 1 i i f i 1 I 1 1 I L T T T T T
From P
T T 1 T
| —— T T T
—7 T T T
: POTENTIAL SCAN AND HOLD
T : Objective: See page 1. ' ! '
—— Alloy / Héat No.: 3L wtv P9 61y, W/ TCQ\QA Coee ice M\\M) A"\O T T T
: Canl Haeowonre
— Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing.{4 20.0660) 0/, 2y 7T
Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then ) ‘
——T— crevice forming washers attached to.specimen using G2ZHT#22773-3266 Hardware Tergue to 50 in- :
| 0z.0r 75 in Ibs. Y lefals Ko tofe (> T
Torque Screwdriver: 940'\0 6IOY Moder &T rque: SO Ta-0z2  sN: 139072 —
T Cal: ‘I/I;)os .- Due: Ib/u[os
—— Initial Weight: 2}. 3.8 Model: Sartorjus Genius SN: 12809099 - PoTY T
————  Final Weight: 2. 8145, cal: S/?l o§ Due: “Z’Z" e
Solution: i T T
UUN— olution G.5 m fucl
T Test 1D Sed8, MNull Zot#o¥iSI0 R
: _ + 0T To 2000 wly ;—n—r—|—
T 3L6 55 TEFLN | f
Reagents measured with Model: QHAUS SN: 288 ‘. ?
Cal: '7/4»/0:' Due: lil?f 06 T
I— Initial pH:  §- & Model: Orion EA 940 SN: 2330 m
FinalpH: (- 371 Cal: 7[3770'3' Due: v/}:‘ 0k ——
' PH Probe: #13-620-296 SN: 406519(
A | LI
Y . |
— Test Temperature: 7s¢C Measured with Hg Thermometer SN: € G377
Cal: ‘I/H oy Due: ’/“ 06 T T T
—T__ S !
Counter Electrode: Platinum Flag LT T e e
S
Reference Electrode: Fisher 13-620-52 e SN: 330032p ——
L :
Gas: G9-9449 % v —
_—r—— * .
Ecorr: ~ Sk mu Model: k,uH\le\’ L"f SN: 60443 3
— T
L Ept: _ .y Cal: 8] 2705 Due: 57’;(,/0(, :
—r— Potentiostat: 5,‘4@‘@.\ 14 %0 SN: 083 #2065 R
T
! DATAFILE: CP¢ 3l PTFE §
LT
Number of Crevice Corrosion Sites: AY/24 (24 max.) ’
o =
- Ceevice Coanmdion wem QVA‘,( J‘-\cd\' GQ Ceeiet Wa\.v\. - Mla rl__'ﬁ_‘
. LY T T
H—T—" 6&: \\nf:\' Su,&q(-(_ S\ktm ~ on AH S\JIL&QL&S A %u‘“""\- l
) L
L‘r—'r—'r‘—
-
——r— |
T [] 1 1
T T T T I — T T T T T T T T T T T T T T T ' ' I To Page No
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T 0-25 T T 1
Ecross-over = -234 MVgce —
15 A -5 2
O T = 290007 aem e
e A Forward scan ——
0.05 -
T T / T T T
e -0.05 - R
T 015 - T
3 Reverse |
T T - 25 — T T 1
>.\ 0. scan _
R ! 1
L -0'35 i T [ T
-0.45 - -
T
-  -0.55 1 —
— T~ T
-0.65 - .
-0.75 1 l T A : :
7 9 -7 5 3 4
2
T log(l(Amps/cm®)) ——
— 1 1 T T T
: ?/{D‘:e/a\):,\l'\: M;%l: |/‘/‘lé ICJ‘A;L T ) 1 1 T T T 1 T T F T T ] ¥ I
T ¥ T T T T T T T T 1 T T | T T 1 T 1 T L) T T To Page No.
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1 | [} ! t 1 1 1 i 1 j 1 [} 1 T = I 1 1 T T T T T 1 1 I i 1 1 1 1 1 J I I ) 1 1 I 1 T T T ] T 1 T
from Page No. { From Page No. ! |
T T | T T T T 0.25 ]
' La— 1 | . Ecross-over = -231 MVgce — ]
i . T T f T T T T O. 1 5 7 ‘—-—I——T—‘—
—T POTENTIAL SCAN AND HOLD ot 203/ — - Forward scan I
e — Objective: See page 1. !’; L 005 7]
Aoy HeatNow: 316 L r—\T*‘PS’O‘lHG W/c 22 x Creuce Washe —T : =TT T / i T
T Ht * 3211-3 3266 — e -0.05 - T
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing ¢ 3.066%.6(.22.632, ) _ . 1
' J Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then T T : T : . . —_—
crevice forming washers attached to specimen using ©22-H¥#22%7-3-3266 Hardware Fergue to 50 in- i _O .1 5 N |
oz.or 75in lbs. )( k [ﬂ/‘é/‘?{ X.d (‘/{4/4 T T T T T T 3 . Reverse T T
I . Torque Screwdriver: Pﬂu\‘ 604 Model# &Torque: S 6 Tn -0 SN: /39072 } —— T T >0'J 0.25 - scan —r ]
o — cal: ¢lules - Due: ;@/“[o_,- : -0. ‘
’_l_»_l—‘— T T T T - — T T
| Initial Weight: - 7650 4. Model: Sartorius Genius SN: 12809099 1 w |
Final Weight: &1-1 ’-“5', Cal: g—/,,/,,,—- Due: 1t 11764 ' ! L -0.35 - T
Solution s N ' ! ! ' ! T T T
S : O. m MNagC) - =
N C L,oj—#'OS'I»S"D T T | T T T T 0'45 _—T
, S8.4% Mol ! |
.T:P&’e' -LD' ... + Ox weten Yo 20004 T T ‘ T T T J 0 55 B T
365$6A)2' - __r-—l——' g T T T T N B S
T Reagents measured with Model: OHAUS SN: 2883 ‘. — ! - _ :
cal: '7/12« by Due: 1/izf8 : oot 0.65 o
I—
: ]
Initial pH: & Y Model: Orion EA 940 SN: 2330 ! oot -0.75 | 1 | 1 o
Final pH: G20 Cal: 7/23" oy Due: 7, M‘/:)C T : T T 1 T : P
— PH Probe: #13-620-296 SN: qops156 ] . -9 -7 -5 -3 -1 —]
! ! ]
———— . | L ‘
] Test Temperature: 95 ¢ Measured with Hg Thermometer SN: JIS&SY ‘ ‘ b ' I IOg(I(Am pS/cm )) :
Cal: 4 ' -‘ﬂlbr Due: 4/27 [ob ; : T T N S
Counter Electrode: Platinum Flag o T T T 7 T T T T T T T T T T T T T T T T T T ‘—Ié T T T T T i T T
' Reference Electrode: Fisher 13-620-52 sN: Lb1E037 —— ; — A’(' C==2y g W“’G 0{’-‘ L2
I A 0 : ;
Gas: 64-4G45 1o Ny ‘ 5 T a{ T T | R | a— T T
| %mbh} ores wo"vs wwk &v w&ulm@z &»m%:@ denstf
1 Ecorr: =3¥1mv Model: J¢es ‘”fv\&/ b4 SN: 07094936 A s T T )
—TT— Ept: =719 ~v &M Cal:  /afor Due: s7asfo0 e | : q@xm&o@ r[mna,ml; =
Potentiostat: Sclan e~ /4 &0 SN: 0862.3¥Y265 ’
' ' L oA W Ae
T DATAFILE: ¢pP 3|, BARZ S ;QV Calcuw n s
| ] T ¥
T T Number of Crevice Corrosion Sites: 34 /24 (24 max.) ] } — G i T O T T
S — Qrevice Coanosion o~ a.qaq 4};& E,Q Qu,m'ce w.os‘r\u\. | |
yk \ A \" * . . A ( . % . 1 T I T t LI T I 1 [ T l. T Z T T T T 1 [ T 1 i I
——— : A5 Gdo Yia S“mm&. o~ Ml S\)t&—rces oT Specime —— . Zf‘m(\lr\g Lhl g WMM WL 2 ATATJC'/?LI e —
3 Vl‘v I T 1 T 1 ] T T L] | T T T T T T T i T T 1 T ¥ i T T T T T
\! T I 1 T J I I 1 T T I { T ¥ 1 T 1 T i T T I T ] T T I [ i T
; T T T T ] L T § T T T T T T T T T T ) 1 T T T T T T T T T 1
! ! T T T T T ] T ] T 1 T T T 1§ 1 T 1 T ] T 1 T L I T ¥ 1 T ]
T H T I 1 T T T 1 T T T T T T T T T T T T T T T
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1 1 T I i t 1 1 [} 1 1 i I 1 1 [} i 1 1 L) I i l 1
From Page No.
T BA22BA2201b ‘ T
T T T T 1 o T T T T T
-0.11 + Eaverage = -204 mVgce Y
. . T T T
ST T 043 Standard deviation = 27 mVgce b
T T T M 045 End potential = -192 mVgce o
(7] T T T T T
T T T T 1 @ 017 1
I T T T 1 ; _019 B i T T ] 1
T T T T 1 E:‘ -0.21 - T T T T T
5
T T T T 1 3 -0.23 T T T T T
—r——T— & -0.25 1 — T
— T -0.27 - — T T
T T T T T -0.29 T l T T T T T T
0 50000 100000 150000 200000 ; — —
T T T T T ! 1
Time (seconds)
T T T T T . 7 T T T T
I I T T 1 T - T T T 1 T T T ! T T 1 1 T T 1 T I I ] J ] 1 1
3 T I T I 1 T T i T i T 1 A BA228A2201 b
2E-006 0.8
1 T T T 1 T T ¥ T 1 I J T
BA22BA2201 b 1 Potential : -
0.6 - 1.5E-006 —
' ' £
S |
05| — 2 1 "y
— < >’
04 ] Forward ‘ 2 1E-006 — current density | ®
. . £ 3
scan — -é é
0.3 - : P 7 S
O / 2 =0
@ oo 3 5E-007 —
g Reverse scan ‘ - _
> 0.1 1 ‘
|-|I 0 —-——-r— 0 —
] I I ] | ] -0.4
_
0.1 0 20000 40000 60000
T Time (seconds)
-0.2 ——  Base Alloy 22 (Anode) with Base Alloy 22 (Cathode) crevice
. Base Alloy 22 bolt and nut, no Te@on tape wrapped
-0.3 . - T Anode to cathode area ratio: ~1/4 Torque: 50 in-oz, .
-10 -8 8 4 | N, deaerated, 95 °C, 4 M NaCl solution X1H /2394
loa(l(A 2 Forward scan rate: 0.1 mV/s, Potential hold: 550 mVg for 8 hours;
og(l(Amps/cm’)) ——  Reverse scan rate: 0.0167 mV/s

Using crevice assembly area for calculatin current density:

i <10 A/cm? at 518 mV g

T i < 10 A/em? at 550 MV gg; | < 2*10° A/cm? at 550 mVge;

Using crevice specimen area for calculatin current density:

<10 A/cm? at-362 MV,

T i< 10 A/em? at 418 mVg; | < 210 A/em? at 381 mVg;

' ' T T
T T . .
T T : ;
POTENTIAL SCAN AND HOLD
T T . : :
Objective: See page 1. » . ‘ k’ |
I ' Alloy / Heat No.: C-22 qu(, A“o\’ ﬂ‘\"'p_ﬂ-g-_';zu, / c2r a177-3-32 6%"5‘/01\:::“(::4: X T T
T T Specimen Preparation: Specimen machined to dimensions speciﬁe_d in CNWRA prawi ng¥ }/& 0 :
T Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then . i
I crevice forming washers attached to specimen using ‘C22 HT#2277-3-3266 Hardware #Forgtreto 50 in- Y™ V[' ﬁ—r*-
| p— oz.or 75 in Ibs. Xm Xt !0/;4/‘15/ 7/)7;/0»5% |
iver: : .0z  sN: 1390712 |
Torque Screwdriver: Pu) 664 Model# &Torque: SO In (
T T Cal: "I/"[Of Due: I@/“ o§” '_l___l'_"”
S Initial Weight: &3+ 09935 Model: Sartorius Genius SN: 128090F9 T
 — Final Weight: 2.3 .0‘-}‘15"[;_ Cal: S’IMTDS‘ Due: i IM 06 ——]
|
v Solution: ' 4.0 M NaCl 4 gersrs —
T T ‘[(97 .53 a_ Mc‘ LO'IL SIS : :
Tesk : + 0t watea- To 2000ml5
i I
1D, Eh s8R0 . I
[ D, XH 9/a /"Q
T BA22BA220(h o 2585 -
Reagents measured with Model: OHAUS N: / . ‘
T cal: 7/[itfos Due: (/130 ———
ro Initial pH: 6~ 35 Model: Orion EA 940 SN: 2330 / . SN
' y . ¢/ 0 ’
| p— FinalpH: G- 97) cal: 7I9b /°5' Due: 7}?«
pH Probe: #13-620-296 SN: Yo(ST19L ‘ '
T T |
T Test Temperature: 95"’(_ Measured with Hg Thermometer ~ SN: C56-377 |
T Y Cal: 7 “[m—' Due: l/u 06 L
T T Counter Electrode: Platinum Flag
— Reference Electrode: Fisher 13-620-52 SN: 330032¥%
o, .
T T Gas: OC ”'/Zew Aie \H\u\. 35.9594/o NL 'ng_, E ]chnss?va\!v o~ ‘
Ecorr: =235 ~v Model: l(u“\'ew’ Y SN: L0443k ; |
I I Ept: o4 Y4l o Calk S‘I * oy Due: s'/a(.[ob [ S
b Potentiostat: So\mu“\d-o-\ l4%o0 SN: 06 23 §265 O A
T . A
DATA FILE: Pf:')’ RBgrrtoarc ~that Ch ! . 5/62«2,&/&27,6&(1‘\/ (aB‘/%D-}IS/éZZSvSYJ\,
T T ( (- 2 . . . :
psH A22 B 22405
Number of Crevice %0%36} étesg: . Bt 0/2? (24 max.)
I 1 1 1
. : Ne Crevieq Comoglm ©n c-22 SFn.c,fme,w : :
I E— Do Cornosio— o, €22 Coeuce WasherS oa I
— Mu\*/éb”’ - Sfau'mf,\ Mf-}g 81)\0 \‘"} ~+ jh__r_
¢ nt |
T T S+Q« n(l\} o~ A\\ §U¢ QQCS :
T *N'DQQ-' 5‘(?%"»@1\ L be (yoC«‘;L‘eJZ fﬂ%& uAl, i
T D«mﬂ\wﬂéﬁ 20,02 . 0. 322. 002 ]
1 T ) ‘
_ ITo Page No.
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From Page No._

T T T 1

¥

T T T 1

Dre

Ry 20 06e02 el 32l et ey

Objective: See page 1.

POTENTIAL SCAN AND HOLD

Alloy /HeatNo.:  C.aa Bax Mley

HY*aaqy-3-3266 ez 3271-3;3166 Ceevict
o Hadoware

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

crevice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware Fefgue to 50 in-

o0z.or75in Ibs.

Torque Screwdriver: Toye Cm-H— Model# &Torque: 75 Tn ~dbs
7)22{05

Initial Weight: 3-S50 ?}

Final Weight: 23 - Tsr'n,\;
Solution:
[est 1D,
Ba22B0>202h
Reagents measured with
.14
7.34

Initial pH:
Final pH:

g5

Test Temperature:

Counter Electrode: Platinum Flag

Cal:

Model: Sartorius Genius

- Due:

L7
SN: 6 940006 %)
7/1//01.
SN: 1280909
Due: /1 II/ZJ" N

4ol 53, Antl Lo+ # 051510
+ bt umster To 2000mig

Cal: f/n/o,-

g m  AnCl
Model: OHAUS
c:|; e'v/lz/or

Cal:

Modei: Orion EA 940
3 as)o'r

pH Probe: #13-620-296

Measured with Hg Thermometer

Cal:

Reference Electrode: Fisher 13-620-52

l-{}a.1los~

v

SN:2883 . .
Due: Ifizfeq

SN: 2330
Due: 7fas]os

- SN: 4o6319¢

sN: /! yys3
Due: ‘//a'l oh

SN: 4 o2 %0397

Gas: 0c with 2ewn i them Ny 97'5?92 Lo E fgpassiw»ir;o.\
Ecorr: =Jmoe ~22| m\)5°(’: Model: kei‘H\leT G1Y

Ept: 4+ 24 mv

Potentiostat: Soi&w W~

DATA FILE:

A Y4 cal:
1450

BAT BADY TSair o UalCh2, BA2WRIZIG (1) [ Oy 0OPB4DTSIALG ™

B2 A2 SSH-Un(Ch2, BE32BARISSD. (ot Ch

Number of Crevice Corrosion Sites:

Ne

Q@U; ce \Qo/me,y-—

0\»*5) se o"‘" MJ\‘ -

Caeux\ce Qen_/w:\io.s

N2 Spechen il bo (v&u 1@' fwﬁ{ iy

S’I Yoy

O /24 (24 max.)

@~

¥y OOT T T

S %;ML—\

SN: ©70493L
Due: S"l?.c of

e

SN: 00 A3P20bS

/\Jav Cotnosion em
Q‘)T Connosio~ M‘llcco [YaN NV'\‘ A’\'O GDHJ
C)o\s \}3 —-\' Shiniy o~ ﬂ'/( Su@\ﬁqt‘.ej

i beo

\'C "( 7/)%’5

et
|

—
“__r_____

— L
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1 I 1 f ¥ 1 ) { T 1 { I ) I 1 1 T T T T T T T '
From Page No.
T T T 1 T T T T T
R BA22BA2202b S
[
0
ot T 0.05 Eaverage = -154 MVsce T T
T T T T T Y1 Standard deviation = 23 mVSCE | — T T
w .
S e H— Q0.1 - End potential = -143 mVgce ————
1 T T T T g -0.15 - e sl A Vv T T T T
>
1 T T T 1 -_— ! J T T T
S -0.2 - 3
Y T T 1 T 5 ) ; r : -
© -0.25 !
T I Y T T o [ T T T
L] I 1 T T '03 3 T [] T 1
i 1 L T T _0 35 . T T ¥ T i T
e e T | 0 50000 100000 150000 200000 T
B N Time (seconds) E—
I | I 1 T T i T 1 ] T T 1
T T T T T T T T T T T T 1 2E-005 BA22BA2202b
I T T ] 1 T T J T T 1 T 1 B -
T T T T T T T T T T T T 1 Potential
, o 1.5E-005 — o
BA22BA2202b R -
‘ 2 _ current density w
0.6 | — >g
Forward scan < - -
0.5 T2 1E-005 — RS
y | s
0.4 | ko °
Reversescan | s 7 —0
03 1 r £
c"'j‘ ' i O 5E-006
@ 02 -
05 | I R -
S 01-
n v 0 — -0.4
w o I |
' 0 20000 40000 60000
-0.1 —— Time (seconds)
: Base Alloy 22 (Anode) with Base Alioy 22 {Cathode) crevice
021 ! ' Base Alloy 22 bolt and nut, no Teflon tape wrapped
————— Anode to cathode area ratio: ~1/%, Torque: 75 in-Ibs,
- y
0.3 ' ' ' ' : N, deaerated, 95 °C, 4 M NaCl solution X+H 7/>2fof
-10 -8 -6 -4 2 r—T  Forward scan rate: 0.1 mV/s, Potential hold: 550 mVg for 8 hours;
loa(i(Am 2 j Reverse scan rate: 0.0167 mV/s . '
g(i( ps/cm’)) ! Using crevice assembly area for calculating current density:. .-
— 1 1 1 a4 ——r— 1< 10% Alcm? at 480 mV; i < 210° A/lcm? at 401 mV g
i <106 A/lem? at 394 mVgee
LA Tyt T 1, 1 ' ' Using crevice specimen area for calculating current density:
Cos —~o-ver,f "Mﬂlq = 4t 5 l/_ 15 2 i < 10 A/lcm? at 405 MV | < 210 Alem? at 367 MV gee;

i < 10 A/lcm? at 349 MVege
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BookNo._____  TITLE ‘
LR A L AL B A S RO S B S S S B EE S B e e e e
From Page "~
T T T
| | T T T
T T T
— T T POTENTIAL SCAN AND HOLD |
- Objective: See page 1. - i
I _1—' ‘ s i
Alloy / Heat No.: 3fbL W P 200 W/ t-22  2271-3-3266  Caevice \JAs\\m + HAfld\c’ZM; T T
Specimen Preparation: Specimen machined to dimensions speuﬁeq in CNWRPC\j prawu ntg# " y 3 |
T Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen cleaned in acetone then X
ch:avice forming washers attached to specimen using C22 HT#2277-3-3266 Hardware +efgude to 50 in- 4/;%‘— | T J
[T 7 7 ozor75inlbs. XH Yo ———
N Torque Screwdriver: P(Lo\-c blod Model# &Torque: SO Tn-0z  SN: /3 9072 ) ‘
‘ ca:  4|ulos Due: fo/i]os T
S S e sane
Initial Weight: /- 72124 Model: Sartorius Genius SN: 12809099 1
Final Weight: 2]. z; b 2 Cal: S'lu oy Due: i u[g A e e ——
' A S e |
Solution: H.0om Al
47 - Sbey Much La¥B o sisr0 —_——
| + o weter Yo QOOOm\) e —
1. e
| Test1d: Juspuxnolb
i : 12883
——— Reagents measured with Model: OHAUS SN:
’ Cal: 7/17«/03— Due: l/l:/OG AL
i : —T T T ]
Initial pH: ¥+ 97 Model: Orion, EA 940 SN: 233(; [
T Final pH: ?. 2 Cal: 7/2-5')03' Due: 7/as[ob
A pH Probe: #13-620-296 SN: YobT19b
—T T
i : - T T T
Test Temperature: gs’oc Measured with Hg Thermometer SN: &0 -3%8™
L — cal: ufes Due: 1 /ujoy ‘
T T Counter Electrode: Platinum Flag » <.- . —
. N
T Reference Electrode: Fisher 13-620-52 sN: ol
0 I N
T Gas: ©C¢ wrth Zean Aia Hrm 995998 N Ton £ et/ésruo«l.u-. ——
T Ecorr: = %éé M\/scc— KlH 1/#(‘7$’ Model: l(«ei“\\h’ L“" SN: 01 (9‘{'13(4' : ]
Ept: 33048 n‘} N Cal: 3"31 of Due: s[;blo(’ T
Potentiostat: Selaakao~ 1450 SN: &6 240053 T
L DATAFLE: 3(“#%00@5;/{,31 ~Ualeh2, Bl 6A220002 - 3], AepA 25y - B, ;
' - T T
DUbLBALSH_ B, 3L Ba2eD - 8l- UsChy ‘
—1—T Number of Crevice Corrosion Sites: 15 124 (24 max.) 1
. 1y ) T
—TT1 Cacviee  Corrostom &~ /l"( ch\" esv ALl Spu,,ma,\, :
\ A : T T
T T 1 C-22 Crevie W“‘S\'\u\- ¢ GOH’ AJJ" No Qenrosio~. - Cao\,p
T T T *‘.N\ 5\\“"".‘ "0f o A’" Sua—'thees '
T T T
-——'_'_r i - s
% Dmﬁv\a % Q0. 06oD2.0(-322.00) . ————
‘ e r——————naal
ITo Page No.
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] I f ] i | 1 i I 1 1 4 i I 1 1 I T i T T ¥ I
From Page No.
T ] T T T T T T T T T 1] T ¥ T T T T T T T T T T 1 T
T T T B - T T T T T T T
316SSBA2201b
T T T T T T T T T
-0.2
T T T T T T
o -0.22 - Eaverage =-316 MVgce ;
T W Standard deviation = 6 mVgce ‘ o tTe
—— & 0241 End potential = -321 mVgce L R
T Y T g -0.26 T T T T T
>
i 1 T E _028 N T T T T T T T
£~
I T I ﬂc) I T T T T T
° -0.31 |
T T I n- l7 T T T [] T T
T T T -0.32 1 r T T T T T T
T T T -0.34 T T T (— T T 7 T T
I : 0 50000 100000 150000 200000, e N M T
Time (seconds) 5
T T 1 1 T ] t T t
13 I T L] 1 T T T I Y T ] T r ' T T I T T [} T T I f 1 T
— ' T : e —— 0.002 316SSBA2201b 02 M
i Potential
316SSBA2201b | L
» 0.0015 —
0.2 e |
- _
o
_ 2 -~ -04 |
Potential hold E 0.001 — current density g
< >
i b -
0-25 Forward ‘ g ] . %
scan 3 0.0005 3
| S o
:’— b ] —i -0.6
& 031 3 ]
» Reverse j 0 —

0 scan ‘ - -~
> - N !
> 0.35 ‘ 7
ui O -0.0005 | | | i , l , -0.8 ]

0 10000 20000 30000 40000 *
— v * Time (seconds) L
-0.4 A ‘ 316L stainless steel (Anode) with Base Alloy 22 (Cathode) crevice |
T Base Alloy 22 bolt and nut, bolt wrapped with Teflon tape
_ Anode to cathode area ratio: ~1/#Torque: 50 in-oz, —
| N, deaerated, 95 °C, 4 M NaCl solution x- A 9/;)/,1’
-0.45 T T y T L Forward scan rate: 0.1 mV/s, Potential hold: -240 MV, for 5 hours; [}
-10 -8 -6 -4 2 Reverse scan rate: 0.0167 mV/s L
2 i Using crevice assembly area for calculating current density: .
log(l(Amps/cm”)) R i < 10° A/lcm? at -334 mVgg; | < 2710 Alcm? at -346 mV; H
T L ' i <10 Alom? at -347 MV
——T T T T T T T T T Using crevice specimen area for calculating current density: B
- 1< 10% Alcm? at -345 MV | < 2*10°6 Alem? at -357 MV g -
1 1 T 1 T 1 T T ' ‘ i <108 A/cm? at -367 mVg .
T T Y T T Y T T T T T T T T T T Y T | 1 i R
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. I have reviewed this scientific notebook and find it in compliance with QAP-001. L
- There is sufficient information regarding procedures used for conducting tests, o
acquiring and analyzing data so that another qualified individual could repeat the
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