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--------------- | Galvanic Corrosion Test ] Maivm penbotiom Jeple of codol sifes. i Ao =ides se Fe

Objective: SEE PAGE #1 Shattao s essire

d

SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish - Mess rej % <) 0{/%,,‘ ws edllirare A icrosepe— szggc.,( p2f3fel
( “‘Z' |

............... then cleaned in acetone 1) 1;(#3 o(
Cope WT*2277-3- 3206 Wieer KTP0217-332 Nottol Ao Cecvier Wmhens o

............... e v Test ID: MA22MA22MA22a
e Teve Coobp TS Faclbs  SN: GS40006s | - 4 M MgCl,, 95°C, Alloy 22/Alloy 22 (75 in-lbs)
Cal: 72t /or Due: 7/2i/o¢ Coupled to Alloy 22 Plate

............... Initial Weight: 23. 745¥0 Model: Sartorius Genius SN: 12809099 1x1078
. , x10™ | [ — 0.6
////////////// Final Weight: 23 - 745 "(} Cal:11/14/05 Due:5/12/06 e e —

;
|
|

10

15| SOLUTION: H4.o M Myt ebH,0 5 | R

)(,;(,.Lw& {V\au,'lon() Lot ¥ oroy3s N [
////////////// + O T 2000 mls g | § -
_______________ . 2 —04 >
Reagents measured with Model: OHAUS SN: 2883 - T .
ol Cal-1/5/06 Due:7/05/06 o > R
»»»»»»»»»»»»»»» Initial pH: 2. 943 Model: Orion EA 940 SN:2330 S . 9
_— . . : . — T ] o .
Final pH: ) 5f A focn Cal:7/25/05 Due:7/25/06 = 1x10° Q
( solucfion w;ug pH Probe: #13-620-296 SN: 4065196 S ] oo @
e 50 v@ﬁ ne g W p-1fo) P | Current density =
.............................. -} | o_
(9] (3) | =3
»»»»»»»»»»»»» TEST TEMPERATURE: ‘? S’ C Thermometer: Fishea SN: 41523045 — ™ | 0o —
________________ - O ]
Cal: c/v/er Due: a/v/o/- B = | o
_______________ TO A3 eolr ifnfos Ove: 9fufos 3 s
30 Reference Electrode: Fisher SCE #13-620-52 SN: 9359 05 30 8 1 -0 >
T e R Sl T i: E vt oeeenmnseeoceeis st eeraeececcr ]
VVVVVVVVVVVVVV GAS: Zero it g o
<<<<<<<< m 7 J N
. (CREVICE ) ... =2 1x10
,,,,,,,,,,,,,,, Ecorr: -5 mV vs SCE L 8 |

35 | :
- ( PLATE ) Model: Keithley 614 SN#:0704936 \ Potential —1.0.2
. Ecorr: —(«&f{ mVvs SCE Cal:5/27/05 Due:5/26/06

~~~~~~~~~~~~~~~ Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06 | | ‘ | ]

o TESTID: MA22MA2UMA224 o 0 ) 4 6

. DATAFILES: (3ca270310-Un(CLY, 20221033 UnlCl? C22C22E0313_ Unlchs Time, Days
............... (LllCz),E oW Unilh ¥

Specimen Examination: Caevice Conosige on a"/M {eb\ od €27 Ceviee W&JW“
45 Nc Comusslu,\ o~ c-2v Caeuviey w;:s\\uu 0@ f‘}f-)fbo wele
No Connosive o~ (-27 6’!'&4(- ' fm\o S &DQ{_ Salia, ’\a, oa C-7T SFQCA\/&&\ vvvvvvvvvvvvvv :
,,,,,,,,,,,,, & N2z Plote
“siGi TQW{ ;P\\M.,Q, Lok Xy O‘S s5€ c%ﬁ/& < 5 37 GQ/V%/S SIGNATURE ) L“" DATE
3(00(56— 3/ (5[0 X He 3(20/(
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........................ | Galvanic Corrosion Test
Objective: SEE PAGE #1 .
5|  SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
AAAAAAAAAAAAAAAAAAAAAAAA then cleaned in acetone
........................ C-22 HTE 2277- 3320606 )0,@4(
i Torque Screwdriver: . ?).-w% LIOK /00 Ta-0z SN, 'l i‘}zq/ozé ________
AAAAAAAAAAAAAAAAAAAAAAAA a : zo /1‘4/05- ue.
AAAAAAAAAAAAAAAAAAAAAAAA Initial Weight: 2.44.//0 35 Model: Sartorius Genius SN: 12809099
Final Weight: 2.3 ."15‘”‘% Cal:11/14/05 Due:5/12/06
15| SOLUTION: g, 4, 4o m MRl (4,0 s B
Shme SolMon h2b-$2 My R\ b0 Lf Tesersy
...................... kA or T0 -2.00 0 m\s ]
444444444444444444444444 Reagents measured with Model: OHAUS SN: 2883
S Cal:1/5/06 Due:7/05/06
20 ) B
Initial pH: 2.%73 Model: Orion EA 940 SN:2330
__ FinalpH:  MsF Tales Cal:7/25/05 Due:7/25/06 -
________________________ ( Solockon o LL;,,& pH Probe: #13-620-296 SN: 4065196
| tomh frr Tek Mu22PTEEMAXC . P (o) -
,,,,,,,,,,,,,,,,,,,,,, TEST TEMPERATURE: ‘7)5“( Thermometer: F»Jw SN: C5H(, - &33
"""""""""""" Cal: 3 /a/mo Due: ﬁ/l/og
30 Reference Electrode: Fisher SCE #13-620-52 SN: ©025/439
GAS: Zero Air
| (CREVICE)
~~~~~~~~~~~~~~~~ Ecorr: -1%4] mV vs SCE
35| .. ( PLATE) Model: Keithley 614 SN#:0704936 ..
Ecorr: =220 mV vs SCE Cal:5/27/05 Due:5/26/06
........................ 3[2(/06 Q/z.(/oé
........................ Potentiostat:Solartron 1480 SN#:00240053 Cal: 8123168 Due:2123106
wl TESTID: MA22P TEEMA22b Xl ¢y (o Xl /3¢
""""""""""" DATAFILES: CPTEE 10337 Un10h3, C2pTEE 03] tha | L& o128, 03, owsl
AAAAAAAAAAAAAAAAAAAAAAA V06, 06 o2, 0wk, oL18, pul, 0%, 04 2% vyr] o5v] o2
Specimen Examination: Mo Rueuice Cianesivm Yoy  feeb o Cetwvice
4 waiken + Veay e Tk SueSace Stain p P
...................... A Semall Aaca 6‘% Suﬂ.—‘QAN E*‘o\\w} Unoe- S’oec}M
\J\u\ac,\, on. One Siae o (-2t S{)C,c: Pt .
wmE
*% cho) ?oJ«w ‘CW\ AZUQ)S-‘L&){L Tcs“r) pa
"DISCLOSED TO AND UNDERSTOOD BY A\ DATE /
4. @ 5/27 0b PROPRIETARY INFORMATION

- 109

" BOOK  PAGE
TITLE PROJECT
Continued From Page
Tk b b 27/26 - 5 [2/0(
5
Test ID: MA22PTFEMAZ22b
M 4 M MgClz, 95°C, Alloy 22/PTFE 100 in-0z)
0 Coupled to Alloy 22 Plate
T 1x1 0-6 =R { I ] O
15 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N | ]
- F 1x107 W
,,,,,,,,,,,,,,,,,,,,,,, < . —1-0.08°
2 i T
_____________________________ K7 & . =
200 § X107 = Current density [
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA 3 B 0.1 g_
............................ = : +-0.12
- . =
,,,,,,,,,,,,,,,,,,,,, = 1 X1 R - o
o o IO -
2 . 3
. a . — -O.1.§
-3 1x10™ S
_____________________________ 8 |2
o =
0 ' 7 (O]
____________________________ © N
N % » Potential —-0.2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ¢ 1x10° =
s - )
1x107% 1 | , | -0.25
0 10 20 30 40
o Time, Days
45 az! §lz5)o 0
~ e
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Continue . .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Galvanic Corrosion Test

Objective: SEE PAGE #1

5|  SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
then cleaned in acetone

\
................................. c-27 HT*;).D.."D-Z-?Z(;(, (/V/C"ZZ. HT.“_2277’3‘32L4Q MV*./‘UHN ?- C/LCU\'L( LUOSl\(’QS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA C-22  Pleye WT™a2299-2-320L
- Torque Screwdriver: Treve Caaly 75 Fa-oz SN: (U006
0 Cal: 7/21/03" Due: 7/&1)%
Initial Weight: 23661 Ob Model: Sartorius Genius SN: 12809099
) Final Weight: 2 3- 60325y Cal:11/14/05 Due:5/12/06
15| SOLUTION: g oy bres gooomo IO LR
Same Solion 1o Uo'q?(} Mo b N0 LT 050435
,,,,,,,,,,,,,,,,,,,,,, + DX T, 7000\
Reagents measured with Model: OHAUS SN: 2883
,,,,,,,,,,,,,,, Cal:1/5/06 Due:7/05/06
20
- Initial pH: 2943 Model: Orion EA 940 SN:2330
,,,,,,,,,,,,,,,,,,,,,,,,,,, ~ Final pH:  ns “o\cew Cal:7/25/05 Due:7/25/06
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA C Solukson o Lma used pH Probe: #13-620-296 SN: 4065196
sl endS nevon jﬂs r Test MY 22 n 22 A 22.C , D-152)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA o
~ TEST TEMPERATURE: 95 % Thermometer: F)s}we.m SN: Cag-132
""""""""""""""" Cal: Cl/"l/os~ Due: ﬁ/?/bé
ol Reference Electrode: Fisher SCE # 13-620-52 SN: 9152203
- GAS: Zero Air
( CREVICE )
Ecorr: -230 mV vs SCE
B ( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: 7390 mV vs SCE Cal:5/27/05 Due:5/26/06
Potentiostat:Solartron 1480 SN#:00240053 Cal: 823105 Due:223/66—

TEST ID: MAR MA22M/A 22 b fpel afr/66  eyed
DATAFILES: 2222703270, UnjCh 7], X (3ot X-H F(3

CRENEOTNNn _ dalohs, 0327, 0328, 033|, 0403, P%ob, 0457,
O(f-/l/ 0?,($./ ()%{8-/ 04‘2"(/‘)@ Z@/ O“L?, ;?/, o4v2
Seet ot

40|

Specimen Examinatjon: = Crevice Coanodion” o~ o C-22
el Qaevice woheas - Alg, Spatace E#c,\nl A& o~ C-27- Ceculce
S— wAs\\ulb - e po\os\uo E%‘{ WH\ bov Cvn_.‘f /}"l"’ SU& (\*’-‘»@-*(

........................... S+ai Al [ XS -1 WASLU-.,) A:\o Sl A
e N I o
,,,,,,,,,,,,,,,,,,,,,,, ¢z plate Aw Cornosioe Mo Sw),\CoQ.g, 5&‘*\?,

DISCLOSED TO AND UNDERSTOOD BY

e
é‘&b 3 /m &, PROPRIETARY INFORMATION
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SS D oo DS Sl fened
3/ 4-// vo o/ / b ¥
i ¢ Lo b Mot Lorpilo . Fetbl are f1
307X semmdy = 3507y g A ¢
v S WAV AL X Spre

10

40

Test ID: MA22MA22MA22b

ou

pled to Alloy 22 Plate

E M MgCl,, 95°C, Alloy 22/MA22 (75 in-lbs) | ¢,y . ..o e e
C |

1x10° —

| |

Current density

Motential

| | |

0 10 20 30

Time, Days

45
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DATE
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TITLE
V_HCEontinu o
AAAAAAAAAAAAAAAAAAAAAAAAA Galvanic Corrosion Test
Objective: SEE PAGE #1 y
9 _ SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish |
.......................... then cleaned in acetone _ 2 . . 1op 315
AAAAAAAAAAAAAAAAA G2 \_\‘\».* 3@77"3'32’“" S HMT cCNV 2778 T . H7 L\ 2
. . P\"* ¢ Qeeviee s ees
__________________________ Ceevice Sfeom-o\ Wt / Gl
S ot SeehHyer Tave Castt 75 Ta-lbs SN: 694000¢Y
e Cal: 7/7'&/03’ Due: /206
Initial Weight: 23.7593S Model: Sartorius Genius SN: 12809099
,,,,,,,,,,,,,,,,,,,,,,, Final Weight: 22.1357) &_ Cal:11/14/05 Due:5/12/06
........................... o)
15 SOLUTION: Gione =l e e ey
JEAEEN mb el 64, D ot ¥ os 0429
.......................... s 01 7"5 SAEA ”\\j
""""""""""""""" Reagents measured With MOdeI: OHAUS SN: 2883
= Cal:1/5/06 Due:7/05/06
___________________________ Initial pH:  2.73 Model: Orion EA 940 SN:2330 E
S T Cal:7/25/05 Due:7/25/06 .
___________________________ R O | PpH Probe: #13-620-296 SN: 4065196
5| Condhn ) Pt 3
| TESTTEMPERATURE:  95°c Thermometer: Fishea SN: Aavee- 7o
AAAAAAAAAAAAAAAAAAAAAAAAAAAA Cal: tl\zlug Due: '7[17/ o,
e Reference Electrode: Fisher SCE ~ # 13-620-52 SN: 3327078
GAS:Zero Air
( CREVICE )
____________________ Ecorr: —¢.{ mV vs SCE
= ( PLATE ) Model: Keithley 614 SN#:0704936 E
vvvvvvvvvvvvvvv Ecorr: %8 mV vs SCE Cal:5/27/05 Due:5/26/06
Potentiostat:Solartron 1480 SN#:00240053 Cal: 3/21/06 Due:9/21/06
= = TEST ID: MA2) TID T €
DATA FILES: 5.\,‘,”_-\,_0 3);3’)0& ,,,,,
IS CIZ(( 7103?/?‘&“(06\],C2LT;7G 02)/7, MﬂlO{d‘z—/ 033""/ 03%(/ 04\0)‘ p 0@0p
............................ /
040], OF(0, 041>, o¢(6, o%IT, 0422, 082 , 0428, 050(, oS82 ~Upd 2 -
 SpeomenBuaminaion:  Cacie, Cunmins on Ty Seek ob )
45 L Cee Jlee W%\\QJLS - \>M\1 M‘\P S Uﬂ.::'nb.e, S\’A.M[Aa Q~ v w
<<<<<<<<<<<<<<<<<<<<<<<< Bl Q\‘*\L— * Cerwice U MY Ao By Mo Connesion
T @u\\ A‘f'\\’ Su&&ﬁ-&e S‘\‘&: af '?/ .....
| DISCLOSED 10 AND UNDERSTOOD BY \ | DATE {
7\ 3{%,)% PROPRIETARY INFORMATION
v T
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ot i~ sy el Bl 7 ],
W2 v ol ¥, S - X W < A A o S
s Meew,,( witle Obpus Met%b.,(
A - WS -
5 =X LQM 7’({ /o(,(u% I/V\R—rbswp,e_ PMé 3
.................... f }Il;g{og‘}qg g/,,/ o
0 Test ID: MA22Ti7Ti7e
“ 4 M MgCl,, 95°C, Alloy 22/Ti Gr.7 (75 in-1bs)
e Coupled to Ti Gr.7 Plate
18 1 | |
............................. 1x1 0 -7 E{J
. o~ fj,
____________________________ c .
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3] Current densit
200 2 1x10 - ; D N e
_____________________________ = :
e »
,,,,,,,,,,,,,,,,,,,,,,,,,,,, $ 1x10°
............... o] v
25 c
............................. & .
~~~~~~~~~~~~~~~~ = o] OF =
............................. o - fgg
B m ] A;
............................ £ 101/
0 " 3 1x10" = /
= =
____________________________ o i
o 1/
............................ £ 1x10™ 4
L Y =l
5 Z .
~~~~~ R N - R
o 1x10M ; . —
- 0 10 20 30
............................ Time, Days
45
Continued To Page
SIGNATURE DATE
Xihe He /)’//l/(’é
DISCLOSED TO AND UNDERSTOOD BY DATE
- PROPRIETARY INFORMATION




BOOK PAGE
TITI Lo DDA IEAT
AAAAAAAAAAAAAAAA Galvanic Corrosion Test
Objective: SEE PAGE #1 -
S| SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish ~ ——
............. then cleaned 21 acetone . T 7 Pae ¢ Bolbjudt
; c-2v  MT®a73-3-320 o e heos
MY ®Qn 75 )PTFI: Ceevice Was
Ceevice Sfeo[me«. -------------------
10l  Torque Screwdriver: Sﬂbf oN Q@ Paven 100 30T o loo/20319
""""""" Cal: I\/z/ay Due: 3‘/;/05
............. Initial Weight: 13-3"3320& Model: Sartorius Genius SN: 12809099
,,,,,,,,,,,,, Final Weight: 3 %752'3 Cal:11/14/05 Due:5/12/06
15 SOLUTION: 4 m mel, - bho
Jb20. Sl m c(z Wzb Lot 030439
,,,,,,,,,,,,, + 0T T 2000.«‘)
"""""" Reagents measured with Model: OHAUS SN: 2883
ol Cal:1/5/06 Due:7/05/06
Initial pH: 2.5 Model: Orion EA 940 SN:2330
~~~~~ - Final pH: Nﬂé M‘U\ Cal:7/25/05 Due:7/25/06
----------- C (,46 éo,{ pH Probe: #13-620-296 SN: 4065196
25| solebion & ity cwed confnmansly for Tesk armr2pTEET I, . 08)
_ TESTTEMPERATURE:  T5°c  Thermometer: Fihe. SN: E9§-273
........... Cal: l}‘)/oc, Due: 7/7/04,
30| Reference Electrode: Fisher SCE # 13-620-52 SN: 462502
---------- GAS: Zero Air
_________ ( CREVICE )
4444444 Ecorr: 2 mV vs SCE -
3 ( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: -)/3/ mV vs SCE Cal:5/27/05 Due:5/26/06
~~~~~~~~~ Potentiostat:Solartron 1480 A SN#:00240053 Cal: 3/21/06 Due:9/21/06
| TEST ID: MA 22 C;(’C w7
--------- DATAFILES: stac 3}” ob _
CUPTEE Tz 032 . Wn\ChS  CRPTFE T E 0329 (M1 Ché, 033)a
B 03_%(, Lol 0 & 0t, O, 0% 10, 0 &Y, 06, 041G 0422, ofud’ O‘LL:J;?/
AAAAAAAA Specimen Examination: No  Queence Qe,nAo:uoﬁ /?/‘1 Sk &
45| Qfl&uiu, W03\~¢JLS‘ N\. \o SU(L/&ﬁ—(‘/Q/ 544‘4 nina_ © ~ 5(@@« ree
ool Bk e Sl Ty
l J PROPRIETARY INFORMATION
6~ 33 Joc
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Td&%{w 3G Loff e 5 fa (06
Test ID: MA22PTFETi7d
o 4 M MgCl,, 95°C, Alloy 22/PTFE (100 in-0z)
Coupled to Ti Gr.7 Plate
. T I B 0.6
5 1x107 =
........................... NE N "
'''''''''''''''''' - O } Current density 3
< 1X1O'8§ 0.4 >’
o B : 3
o 1x10° = T2
,,,,,,,,,,,,,,,,,,,,,, o) s o
E , Q.
I o 022
25| 5 1x10 = =
~ o . S
........................... > - 1+ 8
-3 Ix10"" = 2
............................ > s :
0| 8 : —0 %
g 1x10' = O
— = - i
> §
® ] Potential
O] -13
35 1x1 =
0 E —-0.2
14
__________________________ 1x10 | | [ T
o 0 10 20 30
.................. Time, Days
45|
Continued To Page
SIGNATURE DATE
Xohuwa  He 512 (o
DISCLOSED TO AND UNDERSTOOD BY DATE
PROPRIETARY INFORMATION
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25

30

35

40

45

Continued From Page .

POTENTIAL SCAN AND HOLD

Crevie wusdess
204 KT¥# 122320 38T
2701 WYV guse4s  Crcvice washee

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing

#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50

in-oz.or 75 in Ibs.

Objective: See page 1. oYl 7 See gy

Alloy / Heat No.: C-2z2  +1#7371y.3-3200 #1m 5

Torque Screwdriver: Model# &Torque: Peoto blow  SOT.-OL SN: 139072

Cal: + [ujoh Due: 1040t
Initial Weight: 2.3.59010 ? Model: Sartorius Genius SN: 12809099
Final Weight:  )3.39037 ?/ Cal: "J"1 oy Due: 5‘/”—/09
Solution: 4.0 m MNacl

467.50, Notl Lo %6 52761
+ P2 To aove mlg

Reagents measured with Model: OHAUS SN: 2883
Cal: ;}s’ (A Due: 7/5’/05
Initial pH: ¥.53 Model: Orion EA 940 SN: 2330

Due: 7/.13’/0#
SN: 4pb65)9¢

S.iz Cal: 7/?,3’ 05"

pH Probe: #13-620-296

Final pH:

SN: Mag- [&z

95% Measured with Hg Thermometer
Due: S/?/t)fo

Test Temperature:
Cal: v L/oy

Counter Electrode: Platinum Flag
Reference Electrode: Fishe'r13-620552 SN: Yoxgo03¢
Gas: 2enp A $oa 0 +hen 99.999 % NL,Q,,,, E» ﬁgf»“l‘clb");m\

Ecorr: 1% wliyg | | Model: [, #l(es 6(¢ SN: #8004 336
Ept: WSV‘US;Q} )(n Nl &qugalz ;5/}7/{3' Due: @/;,é/a(_,
Potentiostat: Sd‘w\m\« g7 $M ooly $300 col ¥ /} / SN: p o/ £§350D
s ) g Y o

[69{‘ b, MQZZZrO’K(’D‘l'&— C Pue sin (::('

DATA FILE: L-Z?/Zrmc.-izﬁm ) C’Z'ZKOWE&N}Q 223,

Number of Crevicé Corr

Cl)%{ox,’&ma_d
No Qneviee on 22 Specma~ - S\:G\:\* Stalata
&ro ﬁu‘»\oup on Sun-‘t‘\vN- 0’?‘ S?w3m~ d\

COM\U\)C}'\

20 4 Ano 2 W2 Matowoene

20102 Ceeliee Waihers BedN.  Aave Renavsio~ on V\;&s&\m Q,,Qj“

ol Bt nuk rere fﬁ"’*’w

e223r0%de $Da

i . . B err ido SUho-, €322y OxifloSUi
C2LZrONidL SH s ﬁté’v{té&"\/ c, CZ)?rDvweﬁf’g}zﬁ/(% max.) ©22r0¢dk Sa-d

2o M N e \ Vo\d-_ Bedh  Have Pith,, o~ 50@&»% —
SISNATURE . * Mst e, S‘Dgu P, ¢ Ah Y \LC T "F':t“.u.. D:{—}ZS‘L’ / - wuIunuBY 1V rayc
DISCLOSED TO AND UNDERSTOOD BY . DATE ) lf l 7 Ob

PRQFJRIETARY INFORMATION
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MA22ZrOxide-a

0

002 | Eaverage =-102 I‘nVSCE
004 ] Standard devnatlon =32 mMVgce
& 006 - End potent|alw= -78 mVgce
g -0.08 -
2 0.1 -
s
-g -0.12 S
B -0.14 -
0.

-0.16 -

-0.18 1

"0.2 T T 3 T T
0 100000 200000 300000 400000 500000

30

35

40

45

E, Vsce

0.4

o
N
!

Time (seconds)

MA22ZrOxide-a

Forward sca

sScan

Ercrev =-221 mVSCE

Reverse

log(I(Amps/cm?))

Continued To Page

SIGNATURE

Ho =

DATE

Ll2e/sg
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40

45

Y

POTENTIAL SCAN AND HOLD
Objective: See page 1. S (]fzc'olnlr&

“ - q
Alloy / Heat No.: Q-2  HT¥2277-3-%20L 20y WTH 223202450 .
T 702 A Gyseus Ceeuie waheed
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing
#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen

cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50
in-oz.or 75 in lbs.

# v

Model# &Torque: Pu\o Gloy §0 Tatz SN: 174072

Torque Screwdriver:
Cal: q/q/% Due: /o/‘//oe

Initial Weight: 23 .11 288, Model:-Sarforius Genius SN: 12809099
Final Weight: 23 .17 zsqa_ Ccal: “}“4 o5 Due: 35//%/%
Solution: .o M Nl A

46) b1y Nl tofFos276!

+ O To  Hovo ,..\)

SN: 2883

Model: OHAUS
Due: 7 /s’ 06

Reagents measured with
cal: 1]s]e

Initial pH: 677 Model: Orion EA 940
¢33 cat: 7}zrjos~
pH Probe: #13-620-296

SN: 2330
Final pH: Due: 1/25'/"6
SN: 4 0p354¢
SN: 4osd

9 5% Measured with Hg Thermometer
Due: 7 / >s'/o¢

Test Temperature:
Cal: 7 /7 f/cs'

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 332%zz¢

i Oce Yhe— 89-4498 0(0 Wz 4‘,,,,_ E ﬂefpu)vo‘l)o\

L g, Mot Keitiles Gi¢ sN: #320¢736

)/ (n VF2  cal: $7 27/‘4, Due: S]Méé

swlsesisso oo\t W njos SN: 99/53§ (0
Oue * S'}nlog

Gas: 2ene fun
Ecorr: ~ [sb Ml}g(,g
Ept: % ""/Usb’v
Potentiostat: Sb\qw\'w- ag
ok pat

‘:((%’ /()é )erD‘Xxdl‘b

Number of Crevice Corrosion Sites: ©/24 (24 max.)
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Sl al \“" o 6m o~ G2 S\’e,on—w - omle ‘:“4&%&
P
Z- 4 NA—\‘\' 50\\' ﬁoyx\ Have 9\‘\’\1 o~ S\m&ﬂr‘l‘-b

- 2
2 V2 Qa,\w e Wodheas  Wawt Veeq Smoll grts Oew\efe,o o~
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10 by MA22ZrOxide-b
w
3}
" @
>
. -0.13 |
% Eaverage =-119 MVgce
g 014 4 Standard deviation =5 mVgce
20 a End potential = -119 mVgce
-0.15 +
-0.16 . r T T T T
0 50000 100000 150000 200000 250000 300000 350000 400000
»5 Time (seconds)
......................................... 0'2 l
01 / _____________________________________________________
» 0 - Forward scan & ——— | T
....................................... -0.1 1
} cverce snn |
8 _02 | / everse scan
>
osal £
-0.5 -
0 _06 B Ercrev =-56.5 mVSCE
-0.7 i ’ e
........................................ _0.8 l : |
; 10 8 -6 -4 -2
log(I(Amps/cm?))
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"""""""""""""""" POTENTIAL SCAN AND HOLD
......................... objective: See page 1.
5 : # -
——  Alloy/HeatNo.: c-zv #t *asn3- 3260 ToT  HT ®ewants  Hacowens —
"""""""""""""""""" Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing '
#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen ]
"""""""""""""" cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50
—— in-0z.or 75 in Ibs. —]
LY i . 072
Torque Screwdriver: Model# &Torque: PM\‘ 6104 s03.-0t SN: (39
o ‘ Cal: 4/4/00 Due: l\’/“f/pb ‘
Initial Weight:  2.4. 4/¢459 Model: Sartorius Genius SN: 12809099
Final Weight: 2 «- ‘“"\l"é Cal: H/l‘l/ur Due: S‘/H/OL
5 (}_ ........................
........................... Solution: o.s M Nt |
4 R
—— 5'8-‘{7} pontl Lot Tos2061
............................ + O Ty 2000l
20
Reagents measured with Model: OHAUS SN: 2883 —
............................ ‘ Cal: !/S-/U(o Due: 7/5" (1A
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA Initial pH: 4. ¥ Model: Orion EA 940 SN: 2330
- FinalpH:  7.30® Cal: 7/1:%3' Due: 7/75- 06 ]
25 pH Probe: #13-620-286 SN: 4op515f, |
""""""""""""""""" Test Temperature: g 5”(_ Measured with Hg Thermometer SN: H‘ix - 187
T Cal: ‘7/1 le5 ' Due: ‘5)&’ 06  —
300 cCounterElectrode: Platinum Flag k ]
""""""""""""""""""" Reference Electrode: Fisher 13-620-52 SN: ©1995( 4
""""""""""""""""" Gas: 21-“ A‘L go " O(,O -}’ke " 77. 6 7’ ?ﬂ NL \Ig " » E ﬂ@ (Aﬂ‘[ Vckl [ 17N
5| Ecorr: — 3m U“f 3 fn N, Model: }C@,,P& 6 SN: O ol77( —
_________________________________ . [ : Due: ¢/ - :
EPt /34 doserde 6/57/o¢ S/’)/é/aé. ......................
A Potentiostat: Solawta~ 1450 sw* 062qoosy  cal: 3fafog SN: 0026482
44444444444444444444444444444 Test D et et ]
DmF'H:E: gAzLT' 7@ Lj/ e
o ¥H ¢ &/ sb T
»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»» Number of Crevice Corrosion Sites: | D /24 (24 max.)
I No Crevice Coanosion °~': e-22 PPy .
................................ DO\ Tint  staiaia . M\ Sl anes ot Specime
................................... T Petowsets . Ns Sign &% oancsion
LI Mo Spedace Yain
I ' # NV\‘-" Sefﬁl\ me— Q‘QQ\&\S\’% \¥¢r\- %W\N\V\, \Y*'éhoa/ !
) ) ‘ ) ) Continued To Page
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C227007 mtjfdsm%umca & 2277 l\a(’—j"‘CK SHb C737w~7H«CfU<Dt
0 BA22Ti7029
w
O
an
o
>
>
©
¥ -0.06 Eaverage =-23.9 mVSCE '
g -0.07 Standard deviation = 10.38 mVgce
-0.08 ‘End potential = -13 mVgce
-0.09 ’
'01 T T |v ¥ T T T
0 50000 100000 150000 200000 250000 300000 350000
T me (seemds ) -
‘ BA22Ti702g
. — 04
4E-005 — Potentlal
& |
L
a w
& 7 8
< —40 >
2 ]
g 5
. T 2E-005 — N s
BA22Ti702g € o
0.6 E Current density 04
o5 | Forward © e
. scan N
0.4 .
0.3 - / / 0 | | T | T T 0.8
w .
3 o Reverse 0 20000 40000 60000 80000
> 0.2 - scan Time (seconds)
i ;
0.1 1 Mill annealed Alloy 22 to Ti Gr7 crevice, Ti7 bolt and nut
Specimen to crevice washer area ratio: ~1/3; Torque: 50 in-0z;
0 1 N, deaerated, 95 °C, 0.5 M NaCl solution
Forward scan rate: 0.1 mV/s, Potential hold: 550 mV for 8 hours.
-0.1 1 Reverse scan rate: 0.0167 mV/s
o Using entire assembly area for current density calculation:
-0. ' ' ' ' i < 10 A/cm? at 424 MV; § < 210 Alom? at 372 MV
12 -10 -8 -6 -4 i < 10 Alcm? at 359 MV,
log(I( Ampslcmz)) Using crevice specimen area for current density calculation:

i< 10% Alem? at 377 mVg; | < 2°10°° A/em? at 345 mV g
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i <10° Alcm? at 327 mVg
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POTENTIAL SCAN AND HOLD

Objective: See page 1.
Alloy / Heat No.: C-2t  HT¥ 3377-3-3200 T

HT* taNTY ﬂ_na.owafu

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing
#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen

cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50

in-oz.or 75 in lbs.

Torque Screwdriver:
Cal: ‘I/‘f/ab
Model: Sartorius Genius

Initial Weight: 2¢4.A3090
Cal: ln/lq/os.

Final Weight: 2.4 2241 5

Solution:

0.5 m gel

Model# &Torque: PMle blod  soma02SN: 139072

Due: /0/%/0¢

SN: 12809099
Due: s"// ’/)L

S&‘ﬂ;_ M(‘,l Lt o520t

+ 0T o

Teok 0. gaoa7veh

Reagents measured with Model: OHAUS

Cal: )l s/ok
Initial pH: 4.0 Model: Orion EA 940
Final pH: 7-79 Cal: 7 /23‘ oy
pH Probe: #13-620-296
Test Temperature: q goc Measured with Hg Thermometer

Cal: S/(Q/OS'

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

2000 M\S

SN: 2883
Due: 7 )S‘ ob

SN: 2330

Due: 1/25’ (1A
SN: 4oL 51494

SN: H 4119
Due: 5')510(4

SN: 3300232y

Gas: Zeno Al fow 0CP thew 997995 N, Son E ﬁafm:wi;o,\

Model: }erH—&a bl ¢
Cal: S’/’J/UK

sV pe2Ypos

Ecorr: £% /‘nl{;(E 75{” s
Ept: r(g? ol (F

Potentiostat: Selmim,\ 1480
C22T17
2 T?

Number of Crevice Corrosion Sites:
(VIS Qravice Qg.u\,ouo,\ e~ C-22
GD\D i '\\’ SUQ;QAQQ Sta ~ l\& (.Y,

™

DATAFILE:

Caeviee \Mf-\s\\ ens

M-\O Syas Al g‘!’b‘l ﬁa_.ua

cal 3/7‘)0(.

o ¢ ' out '
Ua , 227 7kalfcN24, i
et S, cC22T) (sHa, C 27 7[\"’L
0/24 (24 max.)

SN: # o499,
Due: ﬁﬁ’é‘/cé

a1

Spec imen

Do Bazwwae Mo Connosien

* Qe_eb\ls\r\w S‘)gqmg\ ‘Qb,\_ Qub“\u\, Teﬁ*‘u\»

[
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0.2 BA22Ti702h
5
0.15 -
.................................................. 3
0 0.1 -
]
>
>
0 =] 0:057 Bavorage = 99.3 MVsce
'g Standard deviation = 26.3 mVgg
ey 0 . .
5 _ End potentlal_ =126 mVgce
-0.05 -
"0.1‘ ) T T T 1 T
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ 0 50000 100000 150000 200000 250000 300000 350000
Time (seconds)
20
BA22Ti702h
8E-006
25 Potential — 04
<~ BE-006 —
E —
L
8_ -]
E 3
> 4E-006 — 0z
30 BA22Ti702h 5 _ g
0.6 : 7 g
5 | *
= Current densit
5 2E-006 y —| .04
0.5 1
35 0.4 - 0 —
w Reverse 1 ] | | B I -0.8
S . ‘
s 0.3 - scan 0 20000 40000 60000 80000
o Time (seconds)
0.2 - Forward Mill annealed Alioy 22 to Ti Gr7 crevice, Ti7 bolt and nut
40 scan Crevice specimen to washer area ratio: ~1/3; Torque: 50 in-0z;
N, deaerated, 95 °C, 0.5 M NaCl solution
0.1 Forward scan rate: 0.1 mV/s, Potential hold: 550 mV,. for 8 hours.
Reverse scan rate: 0.0167 mV/s
0 psing entire-assembly area for current density calculation:
' T ' ' i < 105 Afem? at 550 mVgq; i < 2*106 A/cm? at 486 MVgee;
45 -12 -10 -8 -6 -4 i< 10% A/cm? at 438 MV
2 Using crevice specimen area for current density caiculation:
log(I(Amps/cm?)) i < 10 Alom? at 550 MV i < 2¢10° Alem? at 432 mV,,
i < 10% A/cm? at 380 MV,
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- Drewivg o flel crouia speinen

- 0.400"— \\

0.250"
I
1

Drill to clear_,/—/\'./
#8-32

1.000"

Prawing & 20-06002=51=32 020y

o 0.325" dia o TRer
l\ o

_____________________________________________ 2 o

I —— S )
o
N~
51~ 1 |l
O ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BHi00s

Sw,f.‘“c_emd C&Cc V(/I'e ,60_1’) :

@ el Imersel o _soluion

= 04X 0U857X2+ 0 (5772 2X 2 e 5.2¢ 21 2.

. oy o e g fo D
T 028X X3 = 2% 3 x (1038 2) 3%

9,32()'(

o2

45

=8 NT = U6 cm
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- Grevce Washars ! .
CAWRA a(muma f
5
i 10.04002.0[.322.005
............................. . 5/8°40.005”
10|
0.2617+0.005” dia .
[
15
i Slot, evenly spaced,
i 0.062”+0.005” wide,
| 4 0.05670.005" deep
20 H
|
_____ [___._...Tj._._i._ - — s . a—- . ——— -
.-
!
!
25 !
!
-
[
8-16 !
V4 |
/_\ L il
Surface ; ; 10.25” +0.01”
finish at /' ; ; :
top, bottom AR,
% and side \_/’ |
!
el P Sefat aren
- N/ /0'6}§\1\__-. 10'2'6/\2.\.1/. -/_lp,!
T Y X( B } /= 9leX( > ] T ‘5"““&”“"07‘?
+ 3¢ %026 X —
45 _ *
Z2in =798 Cm
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""" Bolts and nuts for multiple crevice assembly
______ Nw R %rww—(ﬂfg 20.06992.2(.323 oo
5 AAAAA
""" 7\
,,,,,, Thread 0.25°-20
0.438”+0.005”"
10
) 4 N $|
1.257+0.01”
15
....... !
20| 3 Tt / uj"{f L/
B - [0.438710.0057 ul
~e2f
25| —
________ 0.257-20 Tap
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Al % ,,,,,,,,,,,,
i Serrated Lrevice Washer with 24 plateaus
______ CINWRA oer&kJma # 7
> |L.20.06002.0] 30 0084 L (1)}
------ Cut line 1 0.277°%+ 0.005”
YA e W ¥ .

...... 0.438"+ 0.005”

_________________________ SR ]

10 e %< [V

2.05”£0.01~

5 0.2617+0.005” |
dia i

20 Cutline ------- /oo _____. ISR W :

L R e _—
__________ Slot, evenly spaced,
,,,,,,,,,,, 0.062” £ 0.005 wide,

3-16 i 0.056” £ 0.005” deep
| T
___________ Surface - N 1a
finish at top !
|
............ plateaus, T e L _Iz).lzs” +0.005”
............ bottom and Voo
3| side 3 Lo { 0.1257+0.005”
|
i B
,,,iifg 7 2T B he 6
”f;; 24 g }é f--2
Shthpc? corta 2x(3uey [ ) 3| =)
T Alex-2-04% U‘Ifzg”{‘ Sy é— X2

e 2
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Large surface area serrated\crewce washer with 24 plateaus
5| Cg\;g‘;"l;‘,’é ({@?-Lwﬂﬂ'% ﬁ <« 2007£001” —
------- Yo b2 ol 322-0(f : n
' 0.57"+ 0.01”
0] o I N3/ N R
i 3.207+0.01”
------- i
,,,,,,, /] ! N
,,,,,,, 0.2617+0.005” !
15 Dia. ! ;
i il
! ...........................
N 1
20|
\ Slot, evenly spaced,
25| 0062” i 0005” Wide, ..........................
0.056” £ 0.005” deep
8-16 i
| \/ Surface finish at 625740.005” Dia. ]
plateaus top surface >
_______ |
""""" mmlmin)
T 1 39 + g
,,,,,,, >32 : : ] —I—O 125” + 0.005
35| finish for other surfaces : ! ! T 0.125” + 0.005” '
_______ : e
| 22
Depbcdk picte
ol k,.Ji«;H»;aﬁ TR =
o~ L ia Yl Pl
______________ oL ,X(i 5.2 X2+ IR0+ XX )«—JX(»’; *f*x,{-—-—-—ﬂii“f;li ) >
- + 3¢ X 967 X0k —+ Frux o2kl x 80K
45 IS
............ b 4 Lo 2‘.;—, (2? 2 r‘"h.ﬂi/
Sl B B B (VR By~ G [
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Frate: 11,5502
LARBEany: Tricor indostslz! o
F.0. Now 5851
8.0, No 120088
ffom Ko ! 2
SFC No 1253557
Quantity: 2 pce
Net Weight: 7.7 Ibs .

IN BREGAREY 20 YOOR ORDEN

Boescrintion:

3

Page i of 2
Wak Chane
An H!)-Dgher\y iec hdo:.,g/c L,Q(T/_ 207

P.OBox 480

Alsany, Oregon §7321-0135
(541)928-4211 FAX (5411867-2045

Zircwlyard UL vod G.68ss Rle. » 18 mr/z

Specificaticone: A&TH EZ80--02 1o }1607&))1 RSME £B556, DIW 50048 3.1.8
&

Specificatiens: 3.1.8 Brr ‘“’"70 il

Le-T702

WC INVENTORY: INFPORMATION

Certified: 10/28/703
Quantity . 11 pee.
YVelgit - 1588 lba.
876 Mo, : 128484
Ttam Mo, 4

Heat No.-: ; 845645 zZr
S¥FC No.: 12535%1

THR TEST REPORT FOLLOWS:

Material Condition: Annasie-

INGOT CHEMISTRY AMALYSIS: EES LTS IN PERCENT
Elamant: Spac. Min. Top Mid Bot

Zr+HE 99.2 289,.2 >45,3 c99.2
Blamont: Spec. Max.

af. 4.5 G.¢ 0.8 1.0
Fa+lr: 0.20 G.C8 (.09 0.08
= 0.005 <0.0003 <o, "!‘O“ <0.00032
W 0.028 0.008 £.o67 0.005
o .05 6.62 Sowd 0.062
O 0.6 0.13 2,13 0.14

PRODUCT CHENYETRY ANALYSIS: RESUITE IN Dbid

Elamant: Spac. Max. RA/II LY
H: 50 7
N: 259 7%
Q- 1600 13286

CERTIFIED BY: R, Louie, Guellty Psenrance Dapt. s

mye
WC: A Reglstered/Certified IS0 8402 Camibiznyy .
Fosmaet: 21.01.61.05. Q702 .6 . Fi-2
Cocument: €1.062.06.05

curcheaes Qerdes

PUS/LBS/FT; 2 ] bg
DESCRIPTION 21 !34 Y ‘o g A7) ¢ - Léj
7

ﬂm;:_,) 8550 | f<1m) BsSb :_ )

P.0.# bSO 38“?;__31")
pate:__ (s (4 , oY

SIGNATURE: M hedo N

ORDER#_ Q1,53 Y

zg/jf{cﬂ ) SO~ 2F 0 F

Continued To Page j' '3 3

SIGNATURE | u
AN osa

DATE

e

DISCLOSED TO AND UNDERSTOOD BY

DATE

PROPRIETARY INFORMATION




- 130

BOOK PAGE
TITLE PROJECT

Continued From Page

WO TAVENTURY ¢ INFORMRTION

B/¢ Xo.: 1i84%4
Ived No. 4 )
Hea&t No.: B4AS64T Zx

SFC No.: 1253573

ROCH TEMPERATURE YTEHNSILE TES¥: RESGLTS
Mathod: A8TM B8 ' :

Page 2 of 2
. Wah Chang

. An Alegheny Techinokagies Compsn
PO .Box 483

Albany, Oreson 97321.0136
(541)828-4211 FAX (541)867-6948

Test s Spse. Min.:  Tong.

Tengile Strength « MEg; ) 379 - 497

¥ield Straength {0.2% Qffsei)} -~ Wox: 207 a0y
| Elongation in 25.4 mm - (%): - 16 30
| fengile Strength - Ksi: 85 72.1

vield Strength (0.2% Offgat)l - el 30 a4.¢8

Llopgation in 17 ~ (%} \ 16 30

29

40 /

G
l’l"/}? 9
2\
l/\
45 o
iy
Continued To Page
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i POTENTlAL SCAN AND HOLD S N A 02 WSA22Zr0x|de-a
Objective: See page 1. H,ousxga;a\\y °§ PR FE A I 015 -
, 5 MMl HT Y2237 S 5 '
L Alloy/ Heat No. : Al ¢22 . /zp 4 At ee ] -
: SeloFom Mnneol wA] ‘y,f ln ax” 3 3211, e 20 ML Saeoive washers HTH SUSLUT 10(;; : W 0.1 -
T Specimen Preparation: Qi) eCImen machlne d to dimensions specified in CNWRA Drawing /00— 8
———  #20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen — ¢ 0.05
e cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50 | | e ;
; ) ; > 0 -
in-oz.or 75in Ibs. o = E
. 10 . = =65.9 mV
I Torque Screwdriver: (’M\, (olt Model# &Torque: S0 T.-02 SN: /39072 g -0.05 - S?"emg’e d deviati SC_E86 8 MVere
;3 - Cal: 4)yfos Due: 10 4ot | B andard deviation =86.8 mVgce
o e o . . T N End potential = 94.2 mVgce
Initial Weight: 2.3, 5794% Model: Sartorius Genius SN: 1280909 015 1
| Final Weight: 23 .5784 3 Cal: H)l“f oy Due: s /irfog T ,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ) R 0.2 . . ’ . . . '
15 : :
I Solution: ] S L] 0 20000 40000 60000 80000 100000 120000 140000 160000
40 M L )
................................................................................................................... Ti
I 47 ¥ty MoCl Lo 4 05276/ B - ime (seconds)
.................................... ’ _f— O I : TO 2000 I\N\) . ‘
————  Reagents measured with Model: OHAUS SN: 2883 —_ = <
.................................... Cal: 1) :70., Due: =+ / g/o(, W22 &0 O ele a2l
S — W Howdegy
Initial pH: $.79 Model: Orion EA 940 SN: 2330 2
Final pH: «.92 Cal: '7)2 Y/Of Due: 7/25')% ] ("rsﬂ’ll?r()’k)%((,(b |
] PH Probe: #13-620-296 SN: dpes19, 25 WEz22 2 oticle S WSA22ZiOxidea
..................................... Test Temperature: g 50(, Measured with Hg Thermometer SN: 4054 e ZI'U}M&SJ o Potential — 0.4
E— Cal: 7/25'/03 Due: ‘l/zs’/o@, e { £ ' i —
ol Counter Elpctrode: Flatiium Fleg ‘ wl ‘ WSA22ZrOxIdeca ;3 - 1y
, 3 7 1' i 0.6 < emo00s >
: . - - - — ' = -] ©
.................................. Reference Electrode: Fisher 13-620-52 SN: 3728225 | . 2 '} Current density £
SR P A B E I ° o—
Gas: 2ew Hin  Hher 99-979 o/b N, L. E ecfpss}m‘lio« f @ 05 Forward & et
..................................... 2 e } ! ) Scan 8 4E'006 1
. Ecorn — (06 m(}“@ w0 Model: [Cei Gty SN: 70@f3( — | 0.4 - P/ a —
35 . } 5 . - - L ! 25
................................... Ept- 98wl s " Cal: (72)/of Due: (724/- 4 l} . os ] Eoverse | os
- Potentiostat: So\mvsm«,_ &M Qm\ N)H)o\’ SN: 66/533580 T o ' scan o l T ! ] T I | B
..................................... R : s bu_e, 5'}/1 /ﬂb 8 oo : oo oo onco o
...................................... DATAFILE: ., - ) . . (22 v rn . } ) Time (seconds)
iy 34 S3ELa X 5o (Ao=15 (P A>T 73 1 U
I - _— ; ! | Welded ol . ) . R
40, Number of Crevice Corrosion Sites: K ¢ H <l zé/"é 0 /24 (24 max.) QM%%{ i 401 01 hyfiro?geﬁr?\ills; 2’253&233?53}33 /::?‘xcizvsgl'sivel?se’spemmen) °
. o ; Hydrothermally oxidized Zr-4 bolt and nut ]
I Ne Crevice Connosion o~ C-2T S{)e.m M C EFO’EMA T ! 0 A Crevice specimen to crevice washer area ratio: ~1/3; Torque: 50 in-0z;
: N, deaerated, 95 °C, 4 M NaCl soluon ~
...................................... M‘\O c,o‘o +I ~ kY (VA ee_ Sj‘A.t Ala ;
20y S 270 M ‘ N e U ) SWENIWI XTI & i 0.1 Forward scan rate: 0.1 mV/s, Potential hold: 515 V. for 3 hours and 550 »ﬂ}‘@
+ T qsrmu ol Shouws (-] Sv —t Vel Reverse scan rate: 0.0167 mV/s
- ‘ﬂ - & . C%ﬂmﬂ . Using entire assembly area for current density calculation: fw * Mn’
45 : 5'3 ns oF Coatosion >C y (C/)é 1 45 0.2 » i < 105 Afem? at 550 MVgee; | < 2710 Alem? at 392 mVgeg;
N %)_——1 : ' ‘ ' ' i < 10 Alcm? at 376 mV —
..................................... / L -12 -10 -8 -6 -4 Using crevice specimen :Cfea for current density calculation: ‘
‘ i <105 A/cm? at 416 MV | < 2*10° A/cm? at 360 mV
A Jest To WSAAA2r Oyoe ~ A ~} Speci e~ erc\\s \‘00 Lo &m‘»\»w\&éb;—- log(l(Amps/cm?)) i < 10 Alom2 at 342 mvx .
wUHHIUTU 1v raye i .
SIGNATURE DATE "SIGNATURE - DATE
Jo g «/>4(o6
DISCLOSED T0 AND UNDERSTOOD BY BATE ; DISCLOSED TO AND UNDERSTOOD BY DATE ,
6_: l%}' ¢ 0%/61. PROPRIETARY INFORMATION PROPRIETARY INFORMATION
J e
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POTENTIAL SCAN AND HOLD
mA

Alloy /Heat N My c-27 m%:-n “3-3291 wasid [ 2e 4 Nﬁ'/un B HT%)z 25200 243087
Ao~ A M«.jo, T34 Hsg 2602 Cravice washen, ¥ §4S6YS”
Specnmen Preparatlon Specimen machined to dimensions specified in CNWRA Drawing

#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50
in-oz.or 75 in lbs.

Objective: See page 1.

Torque Screwdriver: P(LA{) Giot  Model# &;I'orque: S0 Ta07 SN: 139072

Cal: qu}og Due: w/‘//m
Initial Weight: 2 3.44314 4 Model: Sartorius Genius SN: 12809f
Final Weight: 3.44 7%) Cal: M ) I'-iIoS‘ Due: /0 6
Solution: l/.'o M Nt

' H

' gu,7.5b, Natl LfTosavel(
Test ID . WA 22 Tora Z

Reagents measured with Model: OHAUS

SN: 2883
cal: l)r)og Due: 7 S'/b(,

Initial pH: :,-;.‘-Tg Model: Orion EA 940 SN: 2330
Final pH: S.0¥ Cal: 'l/.‘zs‘of Due: 7}zo-/ob

pH Probe: #13-620-296 SN: 4o

N a9¥-182

SN:
5‘/5'/06

Due:

Test Temperature: 9 5"(_ Measured with Hg Thermometer

Cal: < b}o;‘
Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 4o 2503l

Gas: 2ens Dia  hen 44.999 d/O ‘\)L Q—m E Q‘LPAS&IVA;\'I&\

Ecorr: .——léb nU% - Model: ke,-}’L\ LY ‘ SN: 704430

Ept: (03 MUS(E Béé:"c 4 Cal: S’) 3,1},5- Due: 5'}36/05

Potentiostat: Solacew  12¥7 Q/a\ u)\‘lJo SN: 60 )4gs00
ove sfitjoe '

DATAFILE:

© /24 (24 max
c-2t Sfeozml/\

Number of Crevice Corrosion Sites:
NO Qﬂ&dlb‘_ CM S)M D~

S U{ NJ\‘/(BQH" P\Qu\o_ ‘)i-)’\-tﬂa, o~ Suq,% Qe
2+ 0% Qaguiee show, Mo Uisual Signs
GSY 9‘*\"4} - A.“ N\DAUUA.\ ')'\A$ Ml\a SUQ/&;Q S‘L&il\'}

w3222, 202 SH-C »
W50222, 20250

wey \'\OJLS

e *Nw\x Se“"'”"" Q««b\\~ \Xwg-w.»kw -‘eﬁﬂy

W22 2r 102 AR, W22 2, 22002 WSh22 2, 105N, w2, 1028H

W 222 Tgh- b, wR 212 SU-¢ . 1 8222 752 5{1 4 U 358 22, 752 U-d-
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Time (seconds)

Welded plus solution annealed Alloy 22 (crevice specimen) to

Zr 702 crevice washers, bolt, and nut

Crevice specimen to crevice washer area ratio: ~1/3; Torque: 50 in-0z;

N, deaerated, 95 °C, 4 M NaCl solution

' FonNard scan rate: 0.1 mV/s,

Reverse scan rate: 0.0167 mV/s

Usmg entire assembly area for current density calculation:

11<2*10% A/lcm2 at 10 MV,

log(I(Amps/cm?))

TITLE "PROJECT
Contir
014 WSA22Zr702-a -
0.15 | w |
.................... -0.16 i
5 3 -0.17 -
)
AAAAAAAAAAAAAAAAAAA g -0.18 -
—— = -0.19 -
t 02- Eaverage =-159 mVgqe
I L
10 ;,_:_; -0.21 - Standard deviation = 22 mVgg
-------------- 022 | End potential =-122 mVgcg
AAAAAAAAAAAAAAAAAAA -0.23 -
I -0.24 ¥ . T .
0 20000 40000 60000 80000 100000
15 Time (seconds) :
20
WSA22Zr702-a |
WSA227r702-a 0.2
4| 0.1 1 -
/ Potential -eo v =\ |
~ 0.008 — - 0 Forward f
t o1 scan L
2 | ) 04 ’ ' Reverse
< | S - wono scan i -
s = ~ § 0.2
5 |08 5 > ]
2 0.004 T p w03
5 N -
5 -0.4 -
© Current density B
- -05- ]
- -0.6 .
0 — , I , I , -1.6 . |
0 20000 40000 60000 80000 -0.7 . . ' '
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POTENTIAL SCAN AND HOLD
Objective: See page 1. '

Alloy /Heat No. : C-zz ®#2377-3-3297 ww g3 Ti1  HT¥cwans
Seltion Annealeo Se. Ms¥729 g% / 3 Cacvice whasheas N"’+/‘5”H'
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing

#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Spedimen ‘
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50
in-oz.or 75 in Ibs.

SN: 159072
Due: ’°/4/0A

- SN: 12809099
Due: $7iz/o

Torque Screwdriver: ?rw\m tlf Model# &Torque: SO F.-0=
Cal: 4/4/04
Initial Weight: 23.4400S, Model: Sartorius Genius

Final Weight: ;3.43\"\'\7 Cal: u/,q oy

Solution: 0.€ m Ml

SY- U, Nat| loF Pos 270l
01" Ty 2000~

Test 1D (29707028

Reagents measured with Model: OHAUS SN: 2883
Cal: ,/r/(,b Due: 7} o,
Initial pH: 477 Model: Orion EA 940 SN: 2330
FinalpH: G-V Cal: 1)icfoy Due: 7/25’/04
pH Probe: #13-620-296 SN: 4519 L
Test Temperature: 7‘;"(_ Measured with Hg Thermometer SN: MH4Yy-lk2
Cal: & )ss ' Due: s'/g/%

Counter Electrode: - Platinum Flag

Reference Electrode: Fisher 13-620-52 SN: 3 1495%¢
, ) : |

Gas: Zew A'.Q. &on. E @fﬂs:on‘\‘lam ﬁ""‘)’% i(/?'

Ecorr: 52 wUger W Model: kc.-fk\v b1y SN: 00442
Ept: i}, .V % tn V2 Cal: §fpqpy Due: s/,
s S ki, T s
Potentiostat: So‘w\m,‘ U¥o ¢ \ 3 ) ‘} ) SN: 024085y |
o) o
Wg@z"ﬂ‘?’\, Cla-a Due ‘\’77705
DATA FILE:

Number of Crevice Corrosion Sites:

No Caevice
Coels ‘L":\

Tl\ Cacvice WA\\«« ‘\«o Nano wone No
Bu\\ ..\5&* Svm&b% S*ﬁ;'\\tqa

¥ No\e: WA _(,e,pb\zaL Spec)m Joa Qon»'w\' —\\“‘L‘V

o 124 (24 max.)

Connoyen o~ C-21 Sfu;ml—»

Sua;'heg Stal nlna...

A
Connos e~

DISCLOSED TO AND UNDERSTOOD BY

DATE
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TAa - N AT | / [ N I { { pdopopy
/'{4’, /JL(/&W Grare 7 orwylpet bokl cud " RUX T LR DRSS CAEX
. ‘SM 7
Procedure ALz blmo=9] 2 pasett 29
5 | (AT
........................................................... 016 WA22SATi702¢
10
........................................................ 4
o
>
.............................................................. >
-‘§ 0.06 Eaverage =107 mVgce
7 E : Standard deviation = 11 mVgge
[} .
a 0.04 - End potential = 100mVgge
0.02 - '
.............................................................. 0 : , : : . . ,
20 .............................................................. O 50000 100000 150000 200000 250000 300000 350000 400000
Time (seconds)
25 WA228ATi702¢ . .
2E-005 : 0.6
WA22SATi702e 7 |
0.6 - & 1.5E-005 — , 1
S Potential | .
5 i
30 g ) 4
0.5 - < —o2 &
Forward 2  1E-005 — ] s
(%] =
scan § g —
© — 0 [+]
0.4 4 £ 7 L—
g Current density _
QO  5E-006 — : S—
35 — 0.2 ]
w 0-3 N N !
>(Ln) - S—
I.IJ“- 0 T I T ' T l T -0.4
624+ 74 o
0 20000 40000 60000 80000
Time (seconds) i
40 0.1 - Welded+Solution Annealed Alloy 22 (crevice specimen) to Ti Gr7 creviree
Crevice specimen to washer area ratio: ~1/3; Torque: 50'in-0z:
N, deaerated, 95 °C, 0.5 M NaCl solution
. Forward scan rate: 0.1 mV/s, Potential hold: 550 mV,. for 8 hours =
0 Reverse scan rate: 0.0167 mV/s
Using entire assembly area for current density calculation:
i< 10°Alen? at 538 mVge; i < 2108 Alem? at 369 mVgoy; =]
45 -0.1 , . . i < 10° A/om? at 333 mVg . —
Using crevice specimen area for current density calculation: .
-12 -10 -8 -6 -4 i<10%Alem? at 396 MVee; | < 2°10 Alem? at 321 MV C
2 i <10 A/lcm? at 298 mV ¢ - —
log(I(Amps/cm®)) !
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TITLE mme A _ | TITLE PROJECT
Continue . POTENTIAL SCAN AND HOLD Continued From Page .
~ Objective: See page 1. . e ) o ﬂegﬁﬁwmw’?m/boé&,mﬁ(ﬂ ldBrl. Cescaled. pollewws
Alloy / Heat No.; C-2z  HM1*2277-3-3241 wwagl i1 HY® enzqrs
Sol¥on Bacealta  Sec mMb¥729 B4y W Caewtie wosheas  MAS 4ot protedune  fs T Bl -] S0 phae 429
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing N ‘ 5 |1 ' ‘I d /
—————  #20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen ‘
------------------------------------- cleaned in acetone then crevice forming washers attached to specimen using hardware. Torqué'to 50 ° 0.15 WA22SATi702f
L in-0z.or 75in lbs. : . |
"""""""""""""""""""" Torque Screwdriver: P@k 104 y(:del# &Torque: <0 7..p 2 SN: 1340 72’ | L 011
____________________________________ al: 4o | Due:  1o/y /o, | o8
Initial Weight: 13.3218\\} Model: \Sartorius Genius SN: 12809099 2 0.05 -
Final Weight: 23.4210 Cal: 1 }itfos- Due: /1o >
9’ l , g 0. Eaverage =83 MVgce
. Solution: 6.5 m Ay S N R W 8 Standard deviation = 44 mVgce
- - 15 o ia] =
| SYYS, Anl) of "”os::n/ ] e & o End potential = 127 mVgqe
................................. _ + 0% T 2000, ls E
. (9% ID J W x‘ k( %/lé/"é T T '0.1 T T Y T t Y T
.......................... }ZS ﬁ(‘ o 2 . -
Reagents me:;ﬁred ﬁll h / 5/ Model: OHAUS SN: 2883 - . ' 0 o000 10800 15800 20800 25800 30800 35800 40800
- Cal: 1/s/ve . N 20
/ Due 7/y'"’ ( Time (seconds)
Initial pH: S.00b Model: Orion EA 940 - SN:2330 _
.................................. Finalph:  7-3¥ Cal: 7/ ’/ 05~ Due: 7/2'%’h
H Probe: #13-620-296 D epust i ‘ 4
— P SN dousy s - WA22SATi702f g
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 0.6 |
. U |
U . u ; = . ' ;
_____________ Test Temperature: 95 ¢ Measured with Hg Thermometer SN: MHTE-179 ' ‘ WA22SATi702f , potontial
Cal: < L/b,. ‘ Due: 'S'/q/bl,, ] 0.6 __ 4E-005 — — 04
................................. Counter Electrode: Platinum Flag | 5 j
' ! 30 Reverse — & | los
" Reference Electrode: Fisher 13-620-52 SN: 3300325 i 0.5 1 scan ‘[ f ___________ < “
- Gas: ; 9 — - , o - § 005 —| ] s
................................ ch AL "H*c« 77' ﬂ‘f/o Wz NQW\. & echS'l\léf ’U\ i . 0.4 - g 25005 Current density ° &
Ecorr: 93~Veee Model: )tg:-}~\\,_7 'S SN: o704434 | i — 3 |
Bt laanl al: shofye |  Duer Sheor - LYY N A : oz
. . : ! o N
Potentiostat: §.!<»AM.. 450 ealt 3/2‘ e, SN: coayooy3 T | I >':’ :
W54 2277 AL b-bh- Mniche Due5/21[op | (W92 ° | ' l 04
................................ DATA FILE: WS40+ 2 T g - 0 20000 40000 60000
22TYONL, | IS4 DT omelfelsuh, 2> THMYasHs, o - e o)
.............................. Number of Crewcg Corrosion Sites: ° /24 (24 max.) (»55422/7‘,") /( 5@5 ! 40 - 0.1 1 ~ Welded+Solution Annealed Alloy 22 (crevice specimen) to Ti Gr7 crev i‘(e
N I \ Qo . Spact | . Crevice specimen to washer area ratio: ~1/3; Torque: 50 in-0z;
e o ARt Ly~ o~ (27 fe< e~ ] i N, deaerated, 95 °C, 0.5 M NaCl solution
............................... Mo Golo Fak .Suutaﬁ ¢ 5%}:\\) ’ ' . - 0 | Forward scan rate: 0.1 mV/s, Potential hold: 550 mV for 8 hours
, ] 5 -~ Reverse scan rate: 0.0167 mV/s . .
---------------------------- | DL S when huo Mg ane K Cananio | e S [ K 57
o DN Wad  Sude e Shaiaia g v _ : 45 -0.1 ' ' ' - i< 10%Afem? at 358 MV,
) . J -12 -10 -8 -6 -4 . Using crevice specimen area for current density calculation:
............................... : : . i <10° Alem? at 379 mVg; i < 2*10° Afcm? at 348 mV..;
¥ et Wl Replish Specimen Gon Tudhen TR Yoy - - log(l(Amps/cm?)) © < 10% Alom? at 337 MV
wUHHIUCU 1V rayc
SIGNATURE 0 DATE | SIGNATURE DATE
Z- =) Afesfe X v (o
/———' v
DISCLOSED TO AND UNDERSTOOD BY N /DATE DISCLOSED TO AND UNDERSTOOD BY DATE
A PROPRIETARY INFORMATION PROPRIETARY INFORMATION
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Objective: See-page 1.

Alloy /Heat No.: <.1z  Mr* .597-3-326¢

To7 HT® CN2TIS Hacoware

Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing

#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torqueto 50 .|

in-oz.or 75 in |bs.

Torque Screwdriver: Paste ({vv Model# &Torque: < Tn-02
Cal: 4fuf,

Model: Sartorius Genius
Cal: & //‘1/03-

6.5 Mm MAcl

Initial Weight: 24.20023
Final Weight: > «. lﬁ'uo}

Solution:

SN: 139072
Due: lo/'-//p(,

SN: 12809099
Due: 5"/12/9 b

SIS el oy

o T4 200008

Test 0. gﬁzz-r.‘pzi

Reagents measured with Model: OHAUS

Cal: . /5—/ oy,

initial pH: $.<) ; Model: Orion EA 940
Final pH: .47 Cal: 7/25"705‘

~ pH Probe: #13-620-296
Test Temperature: g5 °¢ Measured with Hg Thermometer
‘ Cal: s’/ v /o)"
Counter Electrode: Platinum Flag
Reference Electrode: Fisher 13-620-52

Gas: ngo Nia ‘\’\\U\ 99.999 0/0 NL po,l = ﬁe/o»sin'uq«"'"&

Ecorr: =72 m Model: e/ \61 é“f ,

Ept: 194 ~\VU Cal: s*/.u o5

Potentiostat: Solaalan 14yo c.\ h[n]«s
QL7 helb R B | _(AaiCRY oue’ sfnfou

DATAFILE: (3247

Number of Crevice Corrosion Sites: c2( 7“

SN: 2883
Due: 7/5'/%
SN: 2330

Due: ‘l/ZS‘/OA
SN: 4pt 514¢

- SN: H-9¢-174
Due: s"/r/og

SN: 3300328

SN: 010493L
Due: s“/zo%

SN: ®o40083

Cp2d 1, C2TO) uﬁjasua ) @l‘c;v?Hd{ clsHdl,

—Un(Ch
il

max.)

f\)ob Conngsio~ 6~ 27 Spu\amu\ - Coo\a\‘ué(‘

Sheining on Suelace oX  Specimen -

’/3 \[: .l Cﬁ&:d‘.ee \UM\\M) AI\O '\)\)\./60 )+ Du\\
—-“2_'\)" Staial ,\9 - No Coano siuna

f* Spm-"’w“ Q(fo\ls\*ﬁo &mr\, \?uo“%/\. TGA':')/

9| ax o
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BA22Ti702i
0.2 .................................................................
0.15 4 }
3] AU
@ 01 ‘
¥ ,
> .
>
3 0.05 - Eaverage =111 mVsce | ]
b= Standard deviation = 10 mVgg
[1] E .
S 0 End potential =109 mVgeeg @~ | ]
-0.05 -
'0.1 T T T T T T T
0] 20000 40000 60000 80000 100000 120000 140000 160000
Time (seconds)

20

25

30

35

40/

45

BA22Ti702i
4E-005
Potential 104
& 3E-005 —
E ]
Q
[72]
a |
£ g
< —0 >
> —
£ 2E-005 — g
(]
- E‘ = o
BA22Ti702i £ i
[ 06 3 1E-005 —] Current density — 0.4
] 0.5 1 - Forward /4 7 7
scan
. 0.4 —
0 | | T , I | T ‘1 -0.8
T 03 Reverse 0 20000 40000 60000 80000
T W scan Time (seconds)
= 0.2
- Mill annealed Alioy 22 to Ti Gr7 crevice, Ti7 bolt and nut
w 01 4 Crevice specimen to washer area ratio: ~1/3; Torque: 50 in-oz; ‘

N, deaerated, 95 °C, 0.5 M NaCi solution ‘
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: ‘
i <10 Alcm? at 428 mV; i < 2*10° A/cm2 at 368 mVg; ;
i < 10 A/cm? at 358 MV, ' i

0.2 T ' ' ' Using crevice specimen area for current density calculation:
-12 -10 -8 -6 -4 i <10 Alem? at 378 MVy; | < 2*10°6 A/cm? at 344 MVgces
i <10® A/cm? at
log(l(Amps/em?) < cm? at 333 MV, }
SIGNATURE ‘ DATE 5/
He = /1] 76

DISCLOSED TO AND UNDERSTOOD BY vV =/

DATE

PROPRIETARY INFORMATION




BOOK
TITL

Contint

10

1 5 S,

20 et o et

30|

35 ...........................

40

45 —

- 142

PAGE
POTENTIAL SCAN AND HOLD o
Objective: See page 1.
Alloy /HeatNo.: c.zo  wr# 2277-3 3240 7ol mr*cwziis Hecowase |
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing
#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50
in-oz.or 75 in Ibs.
Torque Screwdriver: Pade Cr0M Model# &Torque: SO Za-02 SN: /135072
Cal: ‘{/‘I/DL, Due: /v/“/s¢
Initial Weight: 23./5°7% Model: Sartorius Genius SN: 12800009
Final Weight: 23. 4 gzﬁ} Cal: lt//’-//or Due 5\/:1//%
Solution: 0.5 m MNoef
‘fL .............
—_— . N 574 Nl Lot ©529()
. 22 2
(A 3D - 0227 702) 3 oL o zosond
Reagents measured with Model: OHAUS SN:2883
Cal: 1]5/oy Due: /5o
Initial pH: C .04 Model: Orion EA 940 SN:2330 & e
Final pH: ¢-0% Cal 7/25”/; 'y Due: v/25/oL
PH Probe: #13-620-296 SN: 4peo19L
Test Temperature: g5 Measured with Hg Thermometer SN: M a¥-179
Cal: S'/ 6/0)" Due: 5'/5“ oL .
Counter Electrode: Platinum Flag '
Reference Electrode: Fisher 13-620-52 SN: 330632y
Gas: Jeao fin hoem G599 Nz Sea E ﬁc'posszuoilo,\
Ecorr: 1IS.\Jsc ( Model: 1Lei thley b1y SN: ©70447k . |
Ept: >LS '\'\jJCE //((/oé Cal: f/Z?/o;’ Due: 5*)7(,/@5 ,,,,,,,,,,,
Potentiostat: m~\,\o,\ 1480 QA\ “]‘ﬁw SN: bo2zqoo¥)
(2277 ) Cldl 2> T ke Ap Duv )17/t
DATA FILE:

240
c227 «71—(4)2{0(51)1&(2 UnICh®, c2Tordalfeishe2, ¢ 2279

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

C\- €
et 5@%:%» = Cﬂb\g

SPC,C.; AaA

I\)o Qﬂbul‘CC CO’L’LO‘I(UJN AL

i "'\’ Suﬁ—g’ﬁe 4 S\(*Q(l A 9_ an
‘/3 \h 7 Q_flc,uftg \NQC\'\UI.S 1\'\0 Mu*/ !)OH/ ‘DU \I
TN

SUQ&QQ( S\‘\Q,(f\zr\d_' Nb QGMOS;U\_

e

SIGNATL. .«

*NO‘\C: Spect e~ Q{eo\\% § ‘S.W o~ —X’&%iy

DATE

e

§]0
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BOOK PAGE
TITLE PROJECT , _ ‘ TITLE PROJECT
Continue - _ | _(i‘o-ntinued From Page [‘@ ‘l‘ i
POTENTIAL SCAN AND HOLD S R I s— 0.10
jective: S Theamelly Ox. Sec 62160 _ ‘ —
Objective: See page 1. 2ed  NAjBold HT¥jR23u71- 20301 7 » —— C22ZrOxidieAIRRcor |
s [ A“0y /HeatNo.: C(-22 “Tﬂ;))_r] -3 ‘72(0(0 20702 Caeniee Uuos\»\.u\ MT® gusgus | s [ i A?
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing I
"""""""""""""""" #20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen
[ cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50 =~ — - 015 1= T W N e e e R P |
.............................. in-0z.or 75 in Ibs. \
10 Torque Screwdriver: Pm,lo blow  Model# &Torque: 50 T,.5e SN: 13949 T 10 __ m
_________________________ Initial Weight: 2.3. 5139 ?ﬂ Model: Sartorius Genius SN: 12809099 — g 0.20
Final Weight: 23.5735 S Cal: l‘}w/os Due: S'/.z b — — 2 B
=)
I Solution: .5 >
g SR Yoo wm Mc| — —
L P "“97'3"'} “Neel Lot #052761 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
I + O T 2ovomly M— T -0.25
.................................................. }
o  Reagents measured with Model: OHAUS SN: 2883 ] | 20| i
— Cal: 1)sfos Due: 7504 — IR R
-------------------------------- Initial pH: 4.\ Model: Orion EA 940 SN: 2330 ] 00 , , , | | , | —
................................. Final pH: ~.u( Cal: 7 ,'Z S'/os‘ Due: 7/;,— 0b 0 100000 200000 300000 400000
”s pH Probe: #13-620-296 SN: 4p¢ 5194 ] 28 — | Tifne ( Sec)
"  Test Temperature: 95 T Measured with Hg Thermometer SN: H3&-/70 o i 0.75 l!—k
................................. . . ELT | czzzroxide_c.cor :
I Cat: 1/ e Pue: 4 ’/’7 e S 050 |- —
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Counter Electrode: Platinum Flag ; ) ¥ N
30 1 0L > 025 —
—  Reference Electrode: Fisher 13-620-52 - SN: Hv1§07( — | e/ @ 0B——
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ; ;, 0 B \ T
Gas: Zeas Ain - ¥l 45, 915 ‘}0 Ny $un E 'etpa.u.‘ ual,’a\ ] " i E / TN o
................................ Ecorr: =~ , Lb m\%(.l; Model: \LU'H\\£~, &l‘l SN: 0704%3 G } . 0.25 ' [ ' | ‘ _ ]
o EPt 434 gz XH Y ry.g CaF y)z-,Jo,. Due: 7 26/06 — ( 35| 0 25000 50000 - 75000
e Botentiostat: 50\:3‘% 2§ ool }‘ 7/03—' SN: oo 48500 F‘ [ . Time (Sec) —
Tesdt I0): MA222r0%ide-C Duc 5’[*?/05 — ] -
| DRTATRE (DaowdeqiR® | 3onidec ] T
I ‘Number of Crevice Corrosion Sites: © /24 (24 max.) — a0l 0.100 »«—~
40 No Ceevice Cotnosion ga  C-22 S‘oeu‘m..... ems ; . = | ]
GB\O ‘}54\'\ Stainin o~ S Un:téec o | F A 0-075 =
o T T gl |
20 A oY l St Have Conncto~ on Su»&ACt ] g 0.050 - . T
| — 2e 21 Cacviee Wacheas - e aubiiae Suelace P — 5| T~ 0025 |- —
. T { T e T N A
.................................. * SPH,‘ b R.g e‘\h\\% Qv\, 40"—“\0\- ’-\c"#‘ 7 : o 1 | ) | { \
| 0 25000 50000 75000 ||
., Continued To Page i . -
SIGNATURE , DATE / / Time (Sec) |
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Galvanic Corrosion Test
[co
Objective: SEEPAGE#1 e
SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
then cleaned in acetone b e
= (22 wr*277- 37 J2kk T W¥ewarrs Tl HtTewarss
Carvice Specimn Rlate , Cecvice washee
f WA | bolt
AAAAAAAAAAA Torque Screwdriver: Teve CeaR 7€ Ta-los SN: 649460 069!
Cal: 7]33 of Due: 7]1‘]“‘5
o Initial Weight: 23.543! Model: Sartorius Genius SN: 12809099 .
~~  Final Weight: 1%~5’3333’ Cal:11/14/05 Due:5/12/06 -
B L sy 0 m Mgty LD
SOLUTION: Sglkten fapm 4 L Mgt »sz bl onen
__________ Pecvious Toul 626557, M, tly bl 050439
15 Pz =
""""""" Reagents measured with Model: OHAUS SN: 2883
’’’’’’’ Cal:1/5/06 Due:7/05/06
Lo~ Initial pH:  2.73 Model: Orion EA 940 SN:2330
"~ FinalpH: 3.4 Cal:7/25/05 Due:7/25/06
"""""" pH Probe: #13-620-296 SN: Soe3 04y
5| TEST TEMPERATURE: 95°c  Thermometer: F.-J\w SN: A ze00- /306
Cal: ‘/“’/"‘- Due: 7/11 e
>>>>>>>>>>> Reference Electrode: Fisher SCE # 13-620-52 SN: 3329075
30 GAS: ZeroAir e
---------- ( CREVICE )
— Ecorr: =§% mvvsSCE
"""""" ( PLATE ) Model: Keithley 614 SN#:0704936
sl Ecorr: _;9 mV vs SCE Cal:5/27/05 ~ Due:5/26/06
Potentiostat:Solartron 1480 sn# 0024dOSs | cal: S‘Mog Due: ”)‘[" b
_ TESTID: MH22 T«'7777f Test fima: iefoo—7/(9lob 76 72deqs
_ DATAFILES: Steatis sfulos 2277 Lo5o%a . (MICh, (2T S 950%a_ Unflh2,
0 0504, 0505, 0508, 085y 05 (¢, 05(7, 0620, 052%, 0526, 052F, o6ol ,0be . .
. @boS, p6o?, 0610, 065, 06r6.06(%, 0622 , 2625, 06 28, 070(, 2704, 9797, 09p5
Specimen Examination: 07(3, 07,4 7
\ Y 3 £ CS( cg' T ) \AM -
Ceevice Qoanosiv~  ga /2«*{ e 1T Cacvice woas ) on C-22 |
............ Speciman = Specimun Bas Mo Blee +od Suedase Staiaiag or Soilk
e Siee s A T Hatouwa e J‘t\ow Mo Coanosion w:ls 04 *},q’f
------------ SYai '\IA) T 9\9\‘(_ ok
SIGNATURE DATE [ {
ﬁ:\ \& 5/‘//0 b
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Continued From Page 7 W ud m" % Om 0/3 { v/\ iy (o
: . 2T 62,23 um ~s b foomif.
R ' Picrosape PMEY  Cals 8 /5[
DM: /3-'/‘:/’

Test ID: MA22Ti7Ti7f

(4 M MgCl,, 95°C, Alloy 22/Ti7 (75 in—Ibsﬂ
| Coupled to Ti7 Plate

~TN

= 1x10™ — E— 0
} : o Potential | >§
1x10° — T
] +-04 &
i o
7 Q
. o)
=
1x10° = . S
m o
B O
. 0
i 'c
1 —-08 S
3
1x107
E Current density |
. X107 | | | —1-1.2
___________________________________ 0 20 40 60 80
,,,,,,,,,,,,,,,,,,,,,,, Time, Days
/‘Y (W Fa 2/ 2/((4/ of
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BOOK PAGE
Th Galvanic Corrosion Test
€°"  Objective: SEE PAGE #1
SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
_______________ then cleaned in acetone 5 4 \ caIt Ba”'/lW‘)—
5| C-ax MY*35999.3-320b T st " ,
i ﬁ‘\’* W - /#TfE Ceence WS
---------------- Ceevice SP“IMQ/N Co 278 .
Torque Screwdriver: Swap o QOeive~ (60 Ta-02 SN: /00!20319
Cal: S‘/l/o;. Due: f//'/Dle
10w Initial Weight: 24. o4 329 Model: Sartorius Genius SN: 12809099
Final Weight: 23- 55"”3} Cal:11/14/05 Due:5/12/06
"""""""" SOLUTION: Selud:,. $epm Hm M), H0
u Fuvion, Yo 351y M0l LD et bosows
15| Pyttpis + DT To 2000l
---------------- Reagents measured with Model: OHAUS SN: 2883
Cal:1/5/06 Due:7/05/06
| Initial pH:  2.57) Model: Orion EA 940 SN:2330
20| FinalpH: 3.0l Cal:7/25/05 Due:7/25/06
pH Probe: #13-620-296 SN: S 06364y
. TEST TEMPERATURE: G5c Thermometer: Fih,. SN: £ 9%-273
25
................ Cal: '17/0b Due: 7/,.,/06
----------------- Reference Electrode: Fisher SCE # 13-620-52 SN: acmb #/m
HYoag0
________________ GAS: Zero Air S
0|
( CREVICE )
Ecorr: ~51% mV vs SCE )
................ ( PLATE ) Model: Keithley 614 SN#:0704936
] Ecorr: \“f’% mV vs SCE Cal:5/27/05 Due:5/26/06
35 ................
__ Potentiostat:Solartron 1480 sn# oo 2ypss) cal: s/l}ol. Due: H/I/M
TEST ID: Mkhl*P TFET)C Tk e SR~ Feg/06 9 3 dus
| DATAFIES: sloule sl €22pTEE T RS 0¢ o tnich, 20 TFG 1 0Cost« g
S Y/ -
4 ; r/:'jvs, 2308, 051, OSIL 0517, 052 o533, 0526, 0529, oBo|, 061
""""""""" 0623,0608c ,069) 56(0. 0b| " oe
Specimen Examination: ~ (0, 06 %/ 2y "’74{7/047'2‘/ 067[/062‘?/ 070(, 27 %,
0707, 070, 2113, 27/6
L -
A— Ceevier Coanosion o~ / 24 g'té\ GQ* CTFE  Qaevice Wwas
el T 7 @)W\L Mo Conassipn - mo Suelace S\\r‘;‘m;a_ ~ Some
Edehing Maouno €27 Mlow
Continued To Page
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o cﬁg?x,— 5/ ”/ oL
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i//\@t/, bt ;l/d v Dué’ st -?/3’[/0 b
5 S L Set A
- _ TestID: MA22PTFETi7e
............................................. 4 M MgCl,, 95°C, Alloy 22/PTFE (100 in-02)
e Coupled to Ti7 Plate e
I T P S
5 1 -0 S
< | >
>'; —
e O e Polntel E
c . _ £
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. T ] 8.
HE |8 - g
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30 (14
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BOOK PAGE
Galvanic Corrosion Test TITLE PROJECT
Objective: SEEPAGE#1 Continued From Page
SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
then cleaned in acetone +
LR EY . 7Y ) S
5 4 2. 2z Hr* 2277-3-320k ¢a / _
c-22 WY 2277-3- 3206 c-22 2 . 5 Test ID:
Chevice Spewimon ﬂ.,\t WIPTFE Caevice was\w | EEE - - MA22PTFEMA22c
1] (2]
. S ar f S o QOL o o — , ﬁ .................................................. 4 M MQCIZ, 95°C, A”Oy 22/PTFE 100 in_oz)
orque Screwdriver: nap On e~ © : ©lzo3t :
Cal: ¥ /l /0(,, Due: 1/, /06 ______________________ COUEIEEOA”OY\ZZPIate_
10| Initial Weight: 23.5( 333} Model: Sartorius Genius SN: 12809099 ol : v‘fﬁﬁ\!‘RW\[\v‘*—
Final Weight: Cal:11/14/05 Due:5/12/06 T e
0_ Al _
SOLUTION: S¢ltion Savm Jom Mg® b0 e 0x10 Current density
. Pacsiows Teu T Jb2b.52 Msc\z- H,0 lefPoso0o9s  — 5
.................................................. S
| P ™ 1o¥ 1 0L Fo zooosb s < ’
Reagents measured with Model: OHAUS SN:2883 g
Cal:1/5/06 Due:7/0506 | | 7] ;
____________________ g 2x107
Initial pH: 2-¥73 Model: Orion EA 940 SN:2330 | ©
20 Final pH: X-¢ : Cal:7/25/05 Due:7/25/06 200 S
pH Probe: #13-620-296 SN: sso03e9s =
=
,,,,,,,,,,,,,, — T}
® e B m _4x1 0'7 |
. TESTTEMPERATURE:  §5¢ Thermometer: Fishev SN: C4(-532 <
Cal: 3/2/0b Due: ?/I/O(. ..................... 25 g'
: —d | 8 =
Reference Electrode: Fisher SCE # 13-620-52 SN: 6251939 T
. GAS: Zero Air ® -6x107 Potential
0 W > XIU" " YN Al 4., 1,1, | DR @020
(CREVICE) T ' 8 A
Ecorr: 40 mv VS SCE ...............................................................................
_____ ( PLATE ) Model: Keithley 614 SN#:0704936 -
| Ecorr: '-'l,)?‘ mV Vs SCE Ca|.5/27/05 Due:5/26/06 """""""""" -0.2 ......................................................
35 7T e e _8 10'7 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
- B/l X R A
’’’’ Potentiostat Solartrcin~1480 sn# obZ4053 cal &')1 Ve Due: 1 )ijoe 0 10 | 20 30 40
»»»»» DATAFILES: Slacke Slloe  C22PTEE Losora _ UniChs, RLPTFEE SO4A . Uaithb, -
ol C5% o5, 0 5’08‘,2%‘!/, O5/¢, 0817, 0520, 0533, 0526, 0527, péo, séog, a0l ol
- et S 25 2x0 ;umlb ==Z(.07 o bogz, 062), 06c0, oér3
Specimen Examination: 0/ o ] % 7—’{‘2 i 4 4 :
------ N | /> ‘ \ GRVY ClP e hvse in csnnodfing P He MlUey 22 counder
AAAAA o Ceevier Qomwaw\ 0~ c-2t  SsPecvmes. o Co 22 @y s S t’V\z\n e M”KAL 1 v ny / _, N , ¢ A, , d ”
" SU"L"Q .S\)°'m"“d 0~ wa‘fu\ Ana c-zt P;'-Y&L - C27,  Hoao wan d(m"‘f} 7“"'9 S'ﬁlk-e /f*zﬂéb{- (/L‘;P webd USYIVIQM th %TM{@/ .
N" Q°Ms"“~ r\’\l\c Svﬂ&&&n__ 54411\‘9_ R 45 U v C/
------- £omdewll Bplih spine Sl Rofhen T O
T M\ o / // ] Continued To Page ‘ S —— - Continued To Page
A S 1496 haa
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Galvanic Corrosion Test

Objective: SEE PAGE #1 ]
SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
then cleaned in acetone . e
C-z2 Wt 227735266 t-22 WT¥3377-3-30 40 22 HT"2a77-3326h -
. 1y 'W*/ﬁo/" Ceevice Wwashess—
Creviee Sfeum vie e
Torque Screwdriver: Teve CaaHt 75 7--6a SN: G400 69/

Cal: 7/23/03‘ (6S Due: ¥ [zl/o(o

A

Initial Weight: 24- HLH%';. Model: Sartorius Genius );/7/01 SN: 12809099
Final Weight: ' 15 75y Cal:11/14/05 Due:5/12/06
. Lo SO
SOLUTION: s&\a}‘o« T—F«;m 4.0 m Mo, bho

AT Ju2b 48, MOl - ¢ 1,0 Lot *osowa9

4 T 9Y To 2woewb

Reagents measured with Model: OHAUS SN:2883 |
Cal:1/5/06 Due:7/05/06
Initial pH: 2-43 Model: Orion EA 940 SN:2330
Final pH: 3.2T ﬁ Cal:7/25/05 Due:7/25/06
pH Probe: #13-620-296 SN: 5083095
o -
TEST TEMPERATURE: ¢5 < Thermometer: }—:_,A&\_ SN: (gy-132
Cal: ‘i/?/OS“ Due: %/8’/06 ________
Reference Electrode: Fisher SCE # 13-620-52 SN: 9252105
GAS: Zero Air
(CREVICE )
Ecorr: 657 mvvsSCE
( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: "1-7;8 mV vs SCE Cal:5/27/05 Due:5/26/06

Potentiostat:Solartron 1480 sh# 6® 24D 35/ cal: r/:/oe Due: “/’/OL ,,,,,,,,
TEST ID: MA22MA MA 23 C Tesf Fine : 683 % seconds = og-oCduys

DATAFILES: Stackie Sfufs, ¢ 22C22 Zosvua. Un 1CH]. C22X22C050%aMn1ds§
O504, 05¥Y , e S0 &, 05(,051%, 0517, °520, 0573, 0526, 0527, 962( 26

0bb5, pg o7, 06(5, 0603, 2606, 066, 2622, o628 628, 070, OJo% 0)e), O3,
Specimen Examination: oNY " SY3, Wb, Fnoeo 7/“_)%

QWCQ Qoanosis~ o~ QS/U( '%!{}( c-?%v Sr&m‘m- C-22

QdLqu W heas ©~ Looe/\\‘.(,,, Has Coanosie~ w'"M\ E‘}e&'\) Tt
M@‘\b\r\m Up U\:"x"&\ ’H’\L LOCGAHU—. \"\/"EA_ HQS Oeﬁpm% Mo~ O~
C21 Spu:mb\ v C-22  LlaYe 50/&qu S‘}-ﬁ':'\(%‘ (\'\'lO YUA:QO«.
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Test ID: MA22MA22MA22¢

o 4 M MgCl,, 95°C, Alloy 22/MA22 (75 in-Ibs) —_—
R Coupled to A”Oy 22Plate ]
o T , | 0.4
""""""""""""""""""""""""" « 1x10° - : .
.............................................. < ] >
B _ 02§
2 c
______________________________________________ g 1x10° 5 2
. - . | Q.
: ] 2
____________________________________________ o ] -0 §'
«««««««««««««««««««««««««««««««« e 1x107 = _ o —
.............................................. e . Current densn;y QO ]
2 : . (= i
O . S
O —
I © - 8 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
_____________________________________________ ¢=B 8 o R S S—— _0_2
> 1 X1 O = Potential ]
; © ] .
O ]
| “\/\J& N,f(ux slea ,7{7'?,
solubion drainad from, Lt ok
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1x10” T | | I R -0.4
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0 20 40 60 80
_____________________________________________ Time, Days
Continued To Page
Fo N> 7/4/24
DISCLOSED TO AND UNDERSTOOD BY DATE PROPRIETARY INFORMATION
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BOOK PAGE BOOK PAGE
T - _ TITLE PROJECT
e Galvanic Corrosion Test - .
Cont Continued From Page

Objective: SEE PAGE #1

- SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
5 then cleaned in acetone -tz ¥ 2377-3-320k ¢ 270 vt /%H‘ 5 4e-6
-------------- C-22  pY¥3377-3-3240 - 2 ' -
‘ ‘ fla) 1PT FiE Ceevice i
,,,,,,,,,,,,,,, o (00 Tu.OL R
................ Torque Screwdriver: Pashe blo SN: 13907L 3e-6 |-
Cal: H/d]ou Due: 1°/9]ou
10 10 i
o Initial Weight: 2.4. 30647 Model: Sartorius Genius SN: 12809099 :
Lb% g bhwjoy 310 ofisfos 266
Final Weight: 2.4 -3 b Cal: +4#4/85 )3 Jos. Due: 14 jss &
,,,,,,,,,,,,,,,,,,,,,, O,
£ L
,,,,,,,,,,,,,,,,, . ¢ ) -
SOLUTION: oo m  Mgtl . H# i osoutss L N J—
,,,,,,,,,,,,,,,,,, J6 2653 & ﬂ\a Q| bH 1o
15 ( 15 e-
t 92 To zooo mls
- Reagents measured with Model: OHAUS SN: 2883 B I I [ R R
}}}}}}}}}}}}}}}}} Cal:1/5/06 Due:7/05/06 0
ol Initial pH: 2-29 Model: Orion EA 940 SN:2330 20 .
~ FinalpH: 2.9b ‘ Cal:7/25/05 Due:7/25/06 : , B T
e -1e-6 1 T FE
: -620- : ¢y
””””””””””” pH Probe: #13-620-296 SN: s®o30 02 or 2 5e6 5,066 7566 |
.................. . Time (Sec)
5| TESTTEMPERATURE: 45 C Thermometer:  Fishen SN: 96 533 | . -
Cal: 3}2/00 4/1/00 01
) Reference Electrode: Fisher SCE # 13-620-52 SN: 6251439
ol GAS: Zero Air o TTTTTO@
................... ( CREVICE )
-~ Ecorr: ={/ mV vs SCE — -
" ( PLATE ) Model: Keithley 614 SN#:0704936 | e LiNEERRRE | R DGR T.,
e Ecorr: _g\\ mV vs SCE Cal:5/27/05 Due:5/26/06 R  ({IA1() || TR TV R B S
B ¢ 35
Potentiostat:Solartron 1480 sn# eo 24055l cal: 3’ 0*- Due: /‘//DL
AAAAAAAAAAAAAAAAAA TEsTID: VA EQLFT‘{:E{\{'M 22 ‘( T ( \Qs«ﬁ‘ w‘m; "Z{”?V 780 z‘v‘}@ -
.. DATAFILES: ”PT( Crobrse . UnlhS €22 2PTEC b(\) A Ualllls, 0618, 0b2i ebew Uysss
40| 00 0] b6 e / D2, 00,5 DJME, /7;; 27 y/ ©)27), 0730 82, afv) P S 40 0 2.5e6 5.0e6 7.5e6
jﬁ&?&: (é//’S f ‘ob \res'\~ EAOU‘O c‘} | }0" 7807 o8 j/ 0823, 08 26, 6:/&‘2;; : PR Time (SeC)
.................. Specimen Examination: N I /»{@ =Y,
,,,,,,,,,,,,,,,, NO C’&L\)u Q,b ¥ )\. o & .t -co; M - - ///’4 / © é
.................. '@\Q\’Q M)\D JUQ‘Q*QP ‘-S+§t t\.‘a’_ % C Z,Z/ ~5Y9t0‘ e e and .
45 N\/\o Staini~ 45 /
.................. a/ M“””ﬁ/
>>>>>>>>>>>>>>>>>>>>>>>>> ) Mﬂ“"’;}r &l ™
________________ » “‘”w " Continued To Page
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PAGE
PRO.UECT
Galvanic Corrosion Test
Objective: SEEPAGE#1 ]
SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish .
then cleaned in acetone 2 r-70 6r%han-yezel T
c-2z W 23773320k C-22 HT%2377-3320b ; RO
C‘W:u S‘o-co(‘lhbw p‘&*(_ C@V"& WL"‘“ W“IJ’
Torque Screwdriver: Tve Cear 75Ty SN: l4Yooesd!
Cal: 7/22,[03" Due: 7/2(/01,
Initial Weight:  24. 3434, Model: Sartorius Genius SN: 12809099
Final Weight: 2 -7%/% Cal: 5)6:}0&. Due u/q o
SOLUTION: 4.0 m G0 B
2627 cacl, 24,0
+ 01 & 2oy -‘) .......................
Reagents measured with Model: OHAUS SN:2883 ,
Cal:1/5/06 Due: 7/5/bs
Initial pH:  3./5 Model: Orion EA 940 SN:2330
Final pH:  A4T Tokeo Cal:7/25/05 Due:7/25/06 ...
{ Soluds VR | pH Probe: #13-620-296 SN: Seo3oss
[ 2 U“" m“)/\ WA Sy ui/’”
{“\”‘v -w;ff ™ Py fffs3
TEST TEMPERATURE: G5%  Thermometer: Frsh, SN: 44
Cal: G/i/ot Due: b/}/b')
Reference Electrode: Fisher SCE # 13-620-52 SN: 3300345
GAS: Zero Air ]
( CREVICE )
Ecorr:l®¥ mV vs SCE
( PLATE ) Model: Keithley 614 SN#: 457374
Ecorr: -/§3 mV vs SCE Cal: \}w}w Due: \}zz/ay .........................
Potentiostat:Solartron 1480 sn#t 00 23%206S cal: ‘Z)ZI/M Due: 6/21106 ------------------- :
I Vs Wi%’" ’(“} i Posru\\ e;‘f@){ j—\% \)eu\ T~ (‘ons‘;«w’\\ Use
TEST ID: €22G€t36 fW) 22 Lald 2 \. Qs Vea Weads,
DATA FILES: \». Ca Pea Amd AP e [P

£22022 70 T, Uatdnl, c22€227-3Fa bLm(d,\z 2222703 2h, (2.2,622-70365. .............
706/ 7°%, 7(.2/ 75, 7(8 X o 7/2_(/05 ,

Specimen Examination: o~ /z/q {iu,qL -Q (-1 Cae vice b\»jlx@rg

Vo Connvsive o~ -2 @ia;\rc ot 22 wag Lms /H.q/u: wAaZe.
\}cﬂ,.{ y*\;io )vbi"“?t S‘Fytﬂta (Y\a;*\ 6\/ ’Lcu.cg Cé)/l/Los:uA ey

Cevice  Cpaneslom
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. ~ TestID: MA22CaCl2a
] 4 M CaCl,, 95°C, Alloy 22/Alloy 22 (75 in-Ibs)
- Coupled to Alloy 22 Plate B
B 1x1 0-5 - : 1 | T
| 1.0.08 e M _______________________
| >8 .............................................
] - -§" .
‘g )
il —-0.12 -
Q.
O
7 Current density | $=
Q.
=
--0.16 §
2
7 : &
1x10 i S
_ ©
| <02 ©
B POtentIaI .............................................
o 1 o
L ~1-0.24
N L L B A o
0 4 8 12 16

40

45
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X{ { /LAM 7 /2 “/()é' ...................

L ra,mq,()\/\c\c.rv.sw]u PAME 2
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Galvanic CorrosionTest 777
| Objective: SEEPAGE#
5
" SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
then cleaned in acetone
C-zz wr¥ a7 -3-320k Crzr nr¥n599-4-3240 C-21 HFtanypezerbb
Qacwct Sfcc:mc,s Q)@\‘L Cuw“" W/al\m‘; W‘A_/&’H‘ ...............
10| Torque Screwdriver: Tave Cf,p,H 25 T~ - | bs SN: (3400 069/
Cal: 7/3;//05... Due: 7/2/‘/9b .................
Initial Weight: 23 607&"{& Model: Sartorius Genius SN: 12809099
Final Weight: 2% €037, Cal: 5.//5, /w Due 1 /ﬁ/m, """""""""
15| o
~ SOLUTION: Re Gseo So\dhen 4.9 o Cacl, - a0
+ O 7 9000ml B
~ Reagents measured with Model: OHAUS SN:2883
20| Cal:1/5/06 Due: 7)s/s
""" Initial pH: 3| § Model: Orion EA 940 SN:2330
~ Final pH: .77~ Cal: 7/6/01,, Due: 7/;/07
""" pH Probe: #13-620-296 SN: 5605095
~  TEST TEMPERATURE: ‘/‘S'Oc_ Thermometer: F:'s)\m SN: L4y
. Cal: G’/‘)Db Due: (,,/1/07 ,,,,,,,,,,,
30| Reference Electrode: Fisher SCE # 13-620-52 SN: 2300329
""""" GAS: Zero Air
"""""" ( CREVICE }‘ o
"""""" Ecorr: ““mV vs SCE
- eI 1(vy( 06 ey~
( PLATE ) ¢ Model: Keithley 614 SN#: 4473279
Ecorr: mV vs SCE Cal: iz |0 Due: 1/ivfor
- ¥ 7(28ok ‘ .
Potentiostat:Solartron 1480 sn# O0X38Ib5 cal: /%%y Due: 5/3%5 AAAAAAAA
9 1ESTID: MA2LCall2b ; ;7/ of , change £ caskler StiG 80
DATAFILES: ol fms o dage \sn e congost Cal - ¢ N
,,,,, €262 UL~ Uath |, (2N T 5a _hy g Porl S Yot Vomo i 4
""""" 7262 56, I AL, (97, (1E) SR
- } ,817%%1{ 186, 3L, 73E, 80T, 802E, Sb1 356 = ’ ; 11X, & ZKI/ .......
= 8L e L ihaREE, 82T, 82/2, $2¢2, 834, 5507 Gg%fz"zf/ 898, 8121, gras, 410
- - 79 o -
1118, 9L, €. 92(LE, 9281, & (o;y} te2zg, o518, g
.............. Q\‘)MS.Q,\ &~ ‘o/bq S‘ * \Q- Y 4 ' (J 7 {d(}z, 6/ [0/71 (::'
""""""" C-21 Saeu; WD\g\ = © .o, C“?/L"Q_d.{_,d.b( WM\\C/\‘ ONe 3")’{ E{,&\é
M\ S L:(\:C Sheds b%\t stainiay oa Laclal Suelsec of O'H\UL,"@U} °
SiGt o Sv ¢ 5%21\?:\&/ - Qﬁax\l-c,a_, Ay JnO CQWS‘,O, AM,OS - o\ RFMUL
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N
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=
|

Galvanic coupling current density, A/lcm?

Test ID: MA22CaCl2b

4 M CaCl,, 95°C, Alloy 22/Alloy 22 (75 in-lbs)
Coupled to Alloy 22 Plate

X0 —
- R
Potentia >w
g | .Eﬂ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
whd
c
6 3
1x10° 8
- o
0.2 )
i a
| -
(o]
) | o
o
: .................
Current density t—; S
_ ©
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