- 54

BOOK PAGE
TITLE DDA IE~T
c
""" POTENTIAL SCAN AND HOLD
- Objective: See page 1.
W) T Ardeapris /5
""" Alloy / Heat No. : C-2a. M®aam1-3-3392 wweis e sy Warhens /Bl
5 - \,.,b\op_a Sl Mo~ Am\uw\eb See net124 ﬁ'_ ¥ . . e .
Specimen Preparation: Specimen machined to dimensions spec!fled in CNWRA Drawing
AAAAAA #20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen
B cleéned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50
““““ in-oz.or 75 in Ibs.
101 Torque Screwdriver: Tou. -Caatd™ Model# &Torque: 75 Ta-lbs SN: (94000 &9/
Cal: 7/asfos Due: 7/3.:/05
""""" Initial Weight: 23. L6714, Model: Sartorius Genius SN: 12807099
 Final Weight: 2. 3%y cal: s/ufos Due: [1[1/[oF
15 .
—  Solution: 4.0 m ("\8(‘.\1' L.\, 0 . )
-------- \th,.q\é_ “‘Agi bW 0 Lot * 044 a7s
B + 02 wata Yo 2000
— Test . wanaT)olC
e ts measured with Model: OHAUS SN: 2883
............ Reagents Cal: 7/iz /oS Due: ! n.)M
_ Initial pH: 2-9¢ Model: Orion EA 940 SN: 2330 /
—  FinalpH: %.3) Cal: ‘7}” os Due: _’l“3 ot
- pH Probe: #13-620-296 SN: H06SI5t
. Test Temperature: g5° Measured with Hg Thermometer SN: HAag- I1¥7
cal: 4fafes . Due: A [?/O“
|
Counter Electrode: Platinum Flag
| Reference Electrode: Fisher 13-620-52 SN: 3300 328
................. . /)
Gas: Zeas Mo then 99957 4 N2
38 Ecorr: - 1S6mi ., Model: e }’\'\\\‘-7 Gy SN: 97‘73"?
i . Due: 3/iMjoe
- Ept: 426 my Cal: q[;q/w—
................... Potentiostat: .So\q'\>\’w'\- 1480 SN: ®6233 245
AAAAAAAAAAAAAAAAAAA AL ST WA%&A - ol G’!lcy Due. n.)l,os
I . ) - ’ &) ¥ 2. m}lﬁﬁ’ﬁ’?(\/{ 25(/( <=
ATAFILE: . - b WH22AT I hd:
o D ‘“‘5225{3 [ Mgelzsie, A/Q/f, T wa ))/SAT(WMga,s,.( o, )c’ g HPGATSH
—— . Number of Crevice Corrosion Sites: 13/24 (24 max.y
.................... Ceevite Ceoanofivae. o~ "3/?.&( Pe:\— c\l Cee vice VAS&&?J
I De,cf Coarosisn on Llowen -‘:Ac,n'o\ Surz&&ecs « Mulg Sud*Qect
...................... S\:;gl‘\: " T" "[ CMCL W\\.CM UU*/AD"" M COWS‘\M
g I W\-\.b de‘Qacc S\&A,':Ah)/
SN oare 1 .
'S &:& \ } )o/os’
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BOOK PAGE
TITLE PROJECT
Lt IS = e AT e )
__ POTENTIAL SCANANDHOLD
Objective: See page 1. . ) R —
5 | Alloy / Heat No.: C-2z HT*2a17-3-326¢ Base Mloy “riv KT coarrs Cevice Washeas /5 'W}/“oH """"""""""
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 o
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torqueto 50 |
“““ in-oz.or 75 in Ibs. o
190 Torque Screwdriver: Jave @M Model# &Torque: 75 T lbs. SN: 6400065 |
Cal: ‘&}u[or Due: 7/.;!/:-;(. -
..... Initial Weight: 23.33 43.33 Model: Sartorius Genius SN: 12809099
""" Final Weight: ., . gnwa’ Cal: "}"'l"f Due: f/")“
15 .
Solution: Ho m M c’\l' LMo
i 26 495 Mol bHo  Ftoagers
40T ke b woemly
e T€>€ 0. B&ZZF?J;Q —
" Reagents measured with Model: OHAUS SN:2883 , ]
""" Cal: 7 /n 6y Due: "/ / ?//OL
----- Initial pH: 4.73 Model: Oric7w EA 940 SN: 2330
25 - Final pH: st Nake~ Cal: 7/-25 by Due: 7/2:/04,
“““ pH Probe: #13-620-296 SN: HobS196
Test Temperature: qy"(_ Measured with Hg Thermometer SN: JI5¥S
..... Cal: ¢4 /2oy Due: 4 / 27/04
30
Counter Electrode: Platnumflag
Reference Electrode: Fisher 13-620-52 SN: 4629037
T R T T
- Ecorr: - 13 S’mvyét Model: k;;#\\t.’ Lid SN; 0555368 |
Ept: -~ qnm%cz Cal: ‘i/l’f/or Due: 3’//7 b6 .
""" Potentiostat: S,/ 390 SN: 0o/4&S6D
v . , Qe,\ : 5'/33’ os” pue’ I jasfos T
4|  DATAFILE: (22T 7 Mgcl2U, c2z YA, QT Mtz M’; (2T )0vgelz Hee, oaTo Mgy |
""" CNRIMGU2HY (22 1) Mok, DT ) Mctaphe,. CNTINUHA. 2Ty C‘wb(”‘ 2 T Mo fmw
Number (f(Cretgi’cCe Coero ion Sites: J( 22/24 (24 max.) d ‘ JQLD
| C‘&\J"CL QOGM;AM\ an. 2%»1 'Q&t,\' g'?-' Cot(,u:cc \Was &9& b S(Cc;/ht.-\ HAO 'QQ{,P ..............
..... Connosion 8% Vo BoHom o Specime~ - Ao Seme Sma \ P 1 SIS
45) = B | M+/6o‘+ Ara Crevice washens Mo CvaoSeo~ Swt mlo
...... gutziae& Sta), A.AU - Saficclrv\ec\ Mso Hae Mila Suaxa e Sain, 2,
SRS ”) " Jos
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BA22Ti703e
[ i3
02 1 Forward scan
5 0.1 4
4 0
(7]
>
TR 1 /
" Reverse scan
-0.2 - Cross-over potential = -
141 mVgee
-0.3 -
15 -0.4 ! Y Y Y Y T
-9 -8 -7 -6 -5 -4 -3 -2 -1
log(I(Amps/cm?)
20 g
________________ Potential
0.004 —
= =0
E
25 o w
................ S e = 8
............... < >
---------------- %‘ Current density g
] é T -0.4 ..GC_.E
................. 0.002 — o
30 Tt a
— @
................. 5 -
O
,,,,,,,,,, — -0.8
° T |
""""""""" 0 20000 40000 60000
Time (seconds)
40 Base Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
Anode to cathode area ratio: ~1/3; Torque: 75 in-lbs;
- N, deaerated, 95 °C, 4 M MgCl, solution
--------------------------------------- Forward scan rate: 0.1 mV/s, Potential hold: 120 MV for 3 hours -
. Reverse scan rate: 0.0167 mV/s
psing entire assembly area for current density calculation:
45 I <10° A/cm? at -95 mVge; | < 2*106 A/cm? at-1 33 MV .;
i< 108 A/em? at-d 51 MVgce X H ufs)e - Xt I[/n‘}'i,;qf
-------------------------------------- psing crevice specimen area for current density calculation:
,,,,,,,,,,,,,,,,,,,,,,,,,, i< 105 A/lcm?2 at -129 MVgce; | < 2106 A/cm?2 at -175 N s
I <10° A/cm?2 at -190 MV, >ntinued To Page
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TITLE PROJECT TITLE PROJECT
Continued From Page 7
POTENTIAL SCANAND HOLD
Objective: See page 1. L =
5 Alloy / Heat No. : €22 Wy#p33-3-3292 WwAE3 W/T:7 HT“CNN‘”’% C“:::'/'Z;T_l_ we— N e
weloeo Solutio- Anneo«\to SF" Ng**‘])f\ ﬂftsx . ) L e
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing e S E S D o WA ' ¢
#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen SUREES DUNE Y N 0.006 22SATi701
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torqueto0. | :
lieeroldre Ul e . T D T L —
10 Torque Screwdriver: Toue Cestt Model# &Torque: 75 Ta- Ibs SN: (5460009 0 - _
. . Potential
Cal: 7[sz fos Due: 1/afos I o
Initial Weight: 27. vo ! qC' 9 Model: Sartorius Genius SN:1280909¢ ™ [T g O 004 —
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, % O.
Final Weight: '- 89335 cal:  )19os Due: Sysefes | (&% [ 1 g _ §
15 s < >
Solution: , o0 m M;C'; ".’H70 4 , % B [
[C26:59, Myel, bt 0 Lt Foouyqrs e 5 R
+ ox wagu, Yo ZOOC)m(S ___________________ ;c'; o005 — Current density o
o e ID . whzysn T o(¥ f T 3 e
Reagents measured with | i = Model: OHAUS SN:2883 (|
'.%Ij’05CaI: ‘1/17«/01‘ Due: '//’/“' ~~~~~~~~ - | - — .08
|nitia| pH: L', (92 MOdeI: Orion EA 940 SN: 2330 ..................................................................
25| Final pH: 539 Cal: 13505 Due: 7fes/os R s . B e
Time (seconds)
: v : - H 9¢-187 . : : . PREEENED |
Test Temperaturo: 95'c  Measured with Hg Thermometer  SN: H Welded+Solution Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
30 i Cal: 1)q oS Due: 5/? 06 sl Anode to Cathode area fatIO. ~1/3; Torque: 75 In-|bS, --------------------------------------------------
| Counter Electrode: PlatinumFlag N, deaerated, 95 °C, 4 M M¢gCl, soluton ~  ——
nter : !
ou ‘ 06329 --------------------------------------------------------------------- Forward scan rate: 0.1 mV/S’ Potent'al hOId: 80 mVSCE for 3 hourS ........................................................
Reference Electrode: Fisher 13-620-52 SN: 33 — " Reverse scan rate: 0.0167 mV/s R
- TR s I s ol e e e I N S Using entire assembly area for current density calculation: @~=@=@00 0200z ————
L s e oy = I i <105 Alem?at-101 mVgy; i < 2*10¢ Alemeat-138 mV; 0o — ~
I Ecorr: - ’15"”‘/)‘,5 Model: k" jy Q’ SN: 65575 3"3’ """""""""""""""""""""""""""""""""""" | < 10-6 A/0m2 at _151 mVSCE _______________________________________________________
Ept: -~ 467~V Cal: 975/ ues 3/ ’7/‘" ‘ | Using crevice specimen area for current density calculation: R
Potentiostat: Sy deu. 1950 SN:0®2a3gans | | 1<10°Alom?at-135 mVge i < 2"10° Alem? at 174 mVgee; e
., I e co\r6ffos  pue: i2)ifer  i<10%Alcm2at -200 MV,
o oataRLE: WADISATOIMGc(2U— QAN ChY vAD AT st inrc 2 o
WADSAT M2 ha — Ui b)) | (@2 ATyl Ha -Gn1th) b.c d,e ,\,;/i\))7«"»}(’.'%«\34(;@
Number of Crevice Corrosion Sites: 22/24 (24 max.) .
Ceeviee Cannosion. on ZZ/W Lect o Crruviee i il Svcface :
' Shaini f\.a_‘ Coanssiy~ - Deep Sollewen 4 00&() O wn wano P"H\ : 77 {.0 4
4ol Ti7 A e lt Creviee w&ch e Ne Coancsio~ - Mlo Sue \‘:Acc Stacnin 45 7 i {7’
A —
R ST R T I B A ——
>>>>>>>>>>>>>> Continued To Page
"""""""" SIGNATURE DATE
A ) s fos e Yo > ([ (3(ss
DISCLOSED TO AND UNDERSTOOD BY e DATE A / Iéo‘s DISCLOSED TO AND UNDERSTOOD BY DATE / ‘(
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Contm Continued From Page
POTENTIAL SCANANDHOLD .~ ¢+ | 0.2 BA22Ti702e
— Objective: See page 1. I Eaverage = -147 MVgce
5 Alloy / Heat No. : 027 wv¥3371-3-3260 Bage oy YWTr H¥tennmis Ceevice waens ; Standard dgwahon 103 mVgce
. . . . L 0N Bolt W End potential = -81 mVgce
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing -~ | | 3 01 ‘
#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 ; -0.1 1
in-oz.or 75 in Ibs. » B 02 -
0 Torque screwdriver: Paste Lo Models &Torque: 350 Ta Oz SN: 139072 | 0 5
Cal: I°/ D.'-erS' Due: 4 ]a‘-l/o(a ! ; S 031
»»»»»»»»»»»»»»»»»»»»»»» Initial Weight: by % . 30 lLO} Model: Sartorius Genius SN: 12809099 5 -0.4 -
Final Weight: >3,0 847(3/ Cal: n) |Lf) oy Due: s*/n. o6 ‘ o |
. _ i B . .
b Solution: 4.0 m M ol L>\“\ o ; . 0 10000 20000 30000 40000 50000 60000
_______________________ .9 2 8 : Time (seconds)
163651y MyCY, bH,0 Lt # 094475 | ,
____________________ _ + ST 7 atew To 2000/»\.\3 BA22Ti702e
L Test TD. a2 02e 04
20 20 ‘
Reagents measured with Model: OHAUS SN: 2883 0.0012 —| _ _
Cal: 7/12 6% Due: l/ll-/o L ' Potential ‘
Initial pH: x.47 Model: Orion EA 940 SN: 2330 § ] -0
I FinalpH: S5k Cal: W).:,S' oy Due: 7/2:/06 g u
e - , : X 25 < 0.0008 — - RS
ﬁ pH Probe: #13-620-296 SN: 4obsIg( > =
s e £ 8
i —_ L <] - ! H —t -0 4 -
‘v I— Test Temperature: 95 Measured} wi/h Hg Thermometer SN: !/ Is¥$5¥ ;,5,,, Current density Q!
........................ Cal: 4/[21/o¥ Due: 4/21fvé E
o 30 - 3 0.0004 — / i -
Counter Electrode: Platinum Flag BA22Ti702e : |
| Reference Electrode: Fisher 13-620-52 SN: 402037 02 Forward I ] -8
|
________________________ _ . 1 sean t
Gas: clﬁ ﬁtl 9 70 M?— b ZI/LO AJM \\'\'w,r\. l\)l/ \ce'\ - E eef“"" U°4) L 0.1 0 ' T I T l T
35 . - ] \ . : . :
- Eeor:  ~% ~v, Model: K¢ithley 614 SN: 0555308 0 / 0 20000 40000 60000
— Ept: 24y M)'o*CC“ Cal: g Ii‘//or Due: 3//‘1 b4 Time (seconds)
..................... . | 4 oS w 0.1 Reverse '
Potentiostat: Slactewn~ 57 | s/z;zoe 8 6,> R scan Base Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut |
........................ _. _ 0ol /05T Dues 1! fasfos - ‘ Anode to cathode area ratio: ~1/3; Torque: 50 in-0z;
P - O 7 e - - ) i ) ’
40 DATA FILE: ¢ T‘\:] pak. ). 4pN2, 2T 7." Gosu, Q) -5D5H w02 N, deaerated, 95 °C, 4 M MgCl, solution v
CRTI-ESUe, (327D -5D $Hoo, UV ). 5p 69 ' - 03 . Forward scan rate: 0.1 mV/s, Potential hold: 137 mV for 2.5 hour:
— Number of Crevice Corrosion Sites: 3 124 (24 max.) ‘ 100 mVc for another 2.5 hours. Reverse scan rate: 0.0167 mV/s
i Cepdiceto tosion o~ }’M R\ s he o D"‘—P Areos 0.4 - Using entire assembly area for current density calculation:
e e Naovuns  Cauvee Washer Kool 3°ing- ODovn whmro To G Hewm of S{chlw ' I< 10° Alem? at -43.1 mVgq; | < 2104 Alem? at -48.0 MVsees
‘ " M,[> Sun.&p,c( SHaina. ra_ O iy Cred o (AML\M:S Ay Conrns s/ow 05 . < 1 0t A/C.m? at -63.8 mVSCE
’ R Ve Sorlace Stacn: 9 ' ' Using crevice specimen area for current density calculation:
E Mol Suarate -~ - -7 -5 -3 i< 10% Alom? at -47.2 mVg; i < 2*10 Alom? at -72.0 MVge;
5 Iog(l(Ampslcmz)) i<10% A/lcm2 at -73.7 mVSCE' '
"SiGNAT - | SIGNATURE ‘ ' ' T BATE
A ¥l (( fivhs S Mo t(22(of
DISCLOSED TO AND UNDERSTOOD BY ATE '|'/ t DISCLOSED TO AND UNDERSTOOD BY ~ DATE N
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BOOK PAGE : BOOK PAGE
TITLE | PROJECT o TITLE PROJECT
C _______________ Continued FromPage
POTENTIAL SCAN AND HOLD el e 0 WA22SATi702¢
- Obijective: See page 1. ] I _
, i + N3 Ak HT*cwatr \/3 Ceeulee WS\“M 0057 Eaverage =178 MVsce
AAAAA " Alloy/Heat No. : C-22 Ky aang-3-3292  weer . CNATTY o oo
5L y wehoeo  Solbio~ Qﬂ'\:»\t\o See ME¥ 124 ’“‘Sy : 'UV';'/Ga/'f' JE— 5 e -0.1 - Standard d_eVIatlon 156 mVSCE
Specimen Preparation: Specimen machined to dimensions specified in CNWRA Drawing =~ O .0.15 4 End potential = -27.9 mVgce
#20.06002.01.322.002. Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen ] ‘;’ 02
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50 > e
""" in-0z.or 75 in lbs.. > -0.25 1
- e S |
101 Torque Screwdriver: P@\\Q loy Model# &Torque: S© Tn-0z SN: 139072 10 £ 0.3
B ‘ Cal: (o gq/o,- Due: q/lq/o 6 - E -0.35 -
""" Initial Weight: 23.51 O(Sa_ Model: Sartorius Genius SN: 12809099 -0.4 1
B Final Weight: 23. \Q&YLJ Cal: “/Iq)os‘ ' Due: 3—/ ,1/0 6 — - - -0.45 1
5 VU N 05 ' " .
L Ssolution: | Ho mo - b0 e : [ 0 50000 100000 150000
..... l L 5 (p . S lo Y'\ c\m . ‘p i.\‘/ 0 LOJ’ ‘H’- o LI’-{ C,? S_ Tim e ( secon d s)
B - : + 0T w Mo 2000~ ™ " :
AAAAA (esf 70 WA 254 Tpac e T §
20| B 20
B Reagents measured with Model: OHAUS SN: 2883 ] T
Cal: 7 / i2 } oy Due: /! 2/ 06 N ' 0.002 WA22SATi702c 0a
AAAAA Initial pH: 2. 76 Model: Orion EA 940 SN: 2330 ' ] |
- FinalpH: S-%% Cal: 7/25'/05‘ Due: 7 /15*/06 — : , . '
25 25 o 0.0015 — Potential
pH Probe: #13-620-296 SN: 40 5156 t -0
B - N / WA22SATi702¢ ‘ EL - 4y
... Test Temperature: ?ﬁ 8 Measured with Hg Thermometer SN: H 98-187 ] ; f/ E 0.001 — | oa ;
...... Cal: Q/‘i I of Due: ‘I/?/bé : 0.2 g ‘ T E
: © . -
%] B = _ : Current density N <
_____ Counter Electrode: Platinum Flag ; 01 4 Forward g |
. Reference Electrode: Fisher 13-620-52 SN: 33003a% — , scan / © 0.0005 — . — 08 !
. 1
...... . ) o _ N 0 B ] B
| Gas: 19 149 /o Uz, > ch AM ‘:HM,\. N,, Qo«. = ﬁe,fmss}u NN e /
35 Ecorr: =064 ~v Model: ILuH\\eY b1y SN: os§5368 0.1 : Y N I ER B N B B -1.2 i
. w -uv. n .
- Eptt ~ (T¥mv : Cal: 4 / it /or Due: 3/ 4ot e >‘u% SR:;’:VSG 0 10000 20000 30000 40000 50000 [
AAAAAA ‘Potentiostat: So\q m\-mor\ . , SN: 606339265 | W g v Time (seconds) : |
...... . — : Welded+Solution Annealed Alloy 22 (Anod i i i 5
W _ - . y 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
ol DATA FILE: 1-\2’?,5;}—[; =50 / LIARLATT SeAl 2’ \JA 229;{}777 v Sbl/ WA 22 (¢ 7,5p$_fi’ Anode to cathode area ratio: ~1/3; Torque: 50 in-0z; i
401 WA 22 SAT) . B0SUAL, wd2SA T 7,@51,@) CRADSAT) Sy — -0.3 N, deaerated, 95 °C, 4 M MgCl, solution ‘
‘ - Number of Crevice Corrosion Sites: W 124 (24 max.) : ] : Forward scan rate: 0.1 mV/s, Potential hold: 117 MVgc, for 2.5 hours
: N Clo anos, (6 A . \o : ~and 100 mVg, for 2.5 hours. Reverse scan rate: 0.0167 mV/s
O S QR Vit B ANOS(0~ O /bq QOL & Cuevite Wiothe~A . ] -0.4 A Using entire assembi p h o
| A Seevier ek P Congosion M <. 8l ‘M\ . N , Using y area for current density calculation:
L Decp Preas  Roune feuite —Yedd o o8 nea 1< 10° Alcm? at -79.8 mMVgee; | < 2*106 Alcm? at -113 MV
...... A"'LCD— - [V\.\o 5u¢$aee S‘)a)f\;va_ - T Ceevig e Nano waee Mo Qovuvos}o.\, 05 . . . . i<10%A/cm?at-130 mVge )
45| MA\b Syaface Staiad _ . ‘ 12 .10 8 6 4 2 Using crevice specimen area for current density calculation:
,,,,,,, } 7 1< 10% Afom? at -110 MVgee; i < 2*10° Alem? at -152 MV
‘ : log(I(Amps/cm?)) i<10®A/cm? at -169 MVgqe
: B ' ) ] [ ..... o Continued To Page
‘i "'gl\.‘!l‘ll“\l unc - ; ------------ SIGNATURE DATE
A ) ll)w/or | e tf22/0§
i DISCLOSED TO AND UNDERSTOOD BY 0 "DATE 4 l 3 "DISCLOSED TO AND UNDERSTOOD BY DATE t .
PROPRIETARY INFORMATION PROPRIETARY INFORMATION
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Galvanic Corrosion Test

~~~~~~~~~~~~ Objective: SEE PAGE #1

SPECIMENS: Specimens polished to 600 Grit finish then cleaned in acetone »
Cer “T“ 211‘7'3-32&7—' wn T3 ‘\avb\oeo SO\J\"Mﬁ A—l\/\w\e_o Scspd—‘s? ZIn Ve 7';‘\

. Tr_qu\ Ceeuite M\AUL wv"\\ LG Macowasee - L1 MY v 22717-3-3206 P’#“C -
,,,,,,,,,,,,,,,,,,,, Torque Screwdriver: Puly 6lo 100 In-Co2. SN: 139072 o
0 Cal:  16)34fos Due: 4faloc
Initial Weight: 233 3“3'0‘3- Model: Sartorius Genius SN: 12809099 T
Final Weight: 23- 353833 Cal:5/11/05 Due:11/11/05
....................... SOLUTION: S 0 mMm "J“,CJ{ “
- . SEq4! ! Neuc|l 6+ 7 osisi0 B
---------------------- Te/;f 10, W/‘lZLSA' P TF 69/‘24 - &F uvq“(,\ R 7 zooom(j
...................... Reagents measured with Model: OHAUS SN: 2883
- Cal:7/12/05 Due:1/12/06 R
20
~ Initial pH: (.30 Model: Orion EA 940 SN:2330
| Final pH: 4.3 Cal:7/25/05 Due:7/25/06 |
AAAAAAAAAAAAAAAAAAAAAAA pH Probe: #13-620-296 SN: 4065196
25| . L ]
TEST TEMPERATURE: GS C Thermometer: Fishen SN: 104603
....................... Cal: b / 3 [65’ Due: & / 1 / be
Thermocouple SN: 333 Cal: 1)% ot Due: )}zt, oS I
o o
44444444444444444444444 Reference EIeCtrOde: FiSher SCE # 13-620-52 SN: )S‘, Lrs ﬁ
‘‘‘‘‘‘ ~ GAS: Zero Air
""""""""""" Platintm-Hag USEDFOR-OCP MEASUREMENTONLY .,/ f_,/’ ¢ /(7 /4
35| Counter Electrode: ¢ 22 (_.1.{;2._ R
...................... ( CREVICE ) ( PLATE )
— AAAAAAAAAAAAA Ecorr: ~104my Ecorr: +\10~v  Model: Keithley 614 SN#:0704936
______________________ : Cal:5/27/05 Due:5/26/06
,,,,,,,,,,,,,,, X‘ H /&/}o/"s gw“")"{
| R Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/08 e
TESTID: WA22sa PTFEF RA22 b s ,‘ S
e WSANPTECCm - hn (W], WSAZ2PTECQuI22-UnlAE, WSA2PTEG LR
— DATAFILES: wsg22p (Fea2ley wWiK22 PTFGer((28Q, Wsi 2P TFZCN«(?/"( ;o T 1
...................... WA 21? T F e 120 “f o4 22 P’T-FG 22 (;,07, WBA22PTFEG (o, w SL\OZ—P(’fC'C}I(M}
6 e Specimen Examination! Creuice Coatosior o~ /24 -qu e"e Cre Uice MMM .
..................... C-22 qu-\(, No Connosib~ =~ M. L 5#934}9 o~ CL-22 .Slocc/m A'\o M, lo
................. 54’9"/\1.2' o~ G A A P]AF;C, .
SIGNZ NML(/ o,f Ml  Coria 514& : .2/2(4 (¥ MAW«)
"DISCLOSED TO AND UNDERSTOOD BY | DATE
%—; \/\%, H/Q,z//o( PROPRIETARY INFORMATION
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Cylindrical Test Specimen

CNWRA Drawing 20.01402.571.019

#5-40 thread centered minimum 0.250" deep

(D ifrima T i el Foniof )

- 1.915"+0.0

~ Material: —2¢ N0 :
Heat#__ X155 4S
‘Specimen " :
Orientation: Lt Qo Roo S‘\wL
Other: -/ﬂ;ws\’/) _
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CNWRA Drawing 20.01402.571.019
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#5-40 thread centered minimdm 0.250" deep
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%//@N ols o

In“fated by. D. Dunn

by

~ Date

ISLY

4 Reviewed by V. Jain

Date

(T’ Y/ oo )
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+0.005"
Procedure: A 2Ty oeamion &8
P isgt 7 .

GTAL 1 ,waE_uTr o — 00? %ﬁ"@iﬂ@

5. £ 0 )T[r_,

AL POE, T G 00201 bib
TO:.\L l’k,\.J r‘ uL.( l~_.LJ qs

"“":é(j‘""' -

"NR - #7 F Rogters M
_" ‘\_4 i INSPFECTOR Nov 21 20 - DATE 32} D z*';
— " o G -Y N
0.250" + 0.003"

Continued To Page

SIGNATURE

DATE

({ /2/7/‘/05’

DISCLOSED TO AND UNDERSTOOD BY

DATE

PROPRIETARY INFORMATION

TITLE P

6

9

BOOK PAGE

ROJECT

Continued From Page

10|

15|

20

25|

30

40

45

35|

Xihua He T
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- Galvanic CorrosionTest |
5 | Objective: SEEPAGE¥] = = =~ e e e ey

"""""" SPECIMENS: Specimens polished to 600 Grit finish then cleaned in acetone

] C-22 Base M\o1 MT*2217-3-1206 W D1 HT¥enaTrs Boewsice U\)Qs\r\em Avw MNano wree ——

” e P T O U T ot e e
10| Torque Screwdriver: Teve Cantt TS Ta-lbs SN: (54000 (4

Cal: 7/3.1105_ DUEZ 7/21/0‘. ..........................

Initial Weight: 23.59192 Model: Sartorius Genius SN: 12809099

| Final Weight: 3. 577 Ké; Cal:11/14/05 Due:5/12/06 e

............ 5.0 M MQ‘
1 .

5/  SOLUTION R et T DN T
............. (6%’ lD : [\/\A )z ’(‘(‘7 T(?é + DL O B.OGO mLs
------------- Reagents measured with Model: OHAUS SN: 2883
- Cal:7/12/05 Due:1/12/06

20
B Initial pH: (05| Model: Orion EA 940 SN:2330 -
= A Due7i2si06
AAAAAAAAAAAAA pH Probe: #13-620-296 SN: 4065196 .
25| i G e R
"""""""" TEST TEMPERATURE:  §5°c Thermometer: Fishea SN: 54 64103
M Cal: 6/‘1/03— Due: ‘/7/“ I
__________ Thermocouple SN: 33> Cal: 7/ z{,/or Due: I/zl./ob
b Reference Electrode: Fisher SCE #13-620-52 SN: 3329017 _
GAS: Zero Air
o rcnvnse H gl
wwwww Counter Electrode: ~7'( 7 é)Caff&/ /j{
3B ( CREVICE ) aeas o
NNNNNNNNN Ecorr: -((3,, Ecorr: *;Lfl-'t/ Model: Keithley 614 SN#:0704936
,,,,,,,,,,,,,,,, “Ept: Ept- Cal:5/27/05 Due:5/26/06 .
4444444444444444 <l (el
—_— Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06
b TESTID: MA=22T- 1T 7b N
_________________ : : e |
- 2T 30, Uatc | C22TE B30 Unlche (2T 7172&26-«&“0‘«‘) -
AAAAAAAAAAAAAAAAA DATA FILES: C22T982 02 A (CA 2, c,,)‘(“(?]{)oy, Unl Cht, (22T 7(12?3’ U2, cnTy io‘ g"_ W‘(
2 TE0BUaich2, YW o), cppopall- UNERS, RTT21¢ A Oh, G2TIGate U
.................. Speeimenic xanunation: ¥ ive Ce&d;c_t Co anosion /?“’ ‘Q(Q}‘ o& Cee vlce W-esl‘te/lj
45 N 7 7 Cae w'tg qu\cﬂs ~ /Uo Qorvl.ob:of\ : 7 7 f/e)iL A/() Comosfcsa e e
.................. r\'\‘\o Ou\| ‘h.\"" §1A,Q~0Qe, sdaln Iy o Cxd . ... 1] e us g
- Nuwvbt:r ’)L RN € € I D™, so@% . o ﬁc( (2% M@Q) ......................
__________________ R P N O L T T
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oo Galvanic Corrosion Test ‘ = 5‘ /o é
__________________________________________ e N U
5 Objective: SEE PAGE #1 . el I
"""""" SPECIMENS: Specimens polished to 600 Grit finish then cleaned in acetone _—
— ,‘_ # P——
C-2n WT%2377-3-3261 wwsd -~ weloeo So\Jg‘h- A-mn:o\g., S N8 724 Py Y
yyyyyy e-2r WT™2293:3-7200  Cocvice washen fao Hawowaee %3 -~ Cay Wy 2277-3+ 7246 m.,%t _ “ I
10 Torque Screwdriver: Teve Cratd 75 -t SN: Lifo00bq) | 10 Test ID: WA228AMA22MA220 |
Cal: 7/;,;/0; Due: 7/1‘/0(. ’ — : _
= . _ : I e ) 5 M'NaCl, 95°C, Welded plus solution annealed Alloy 22/Alloy 22 crevice
............ Initial Weight: 23 <2933 Model: Sartorius Genius SN: 12809099 75 in-Ibs torque, Coupled to Alloy 22 Plate
- Final Weight: 2.3 .42l4 3 Cal:11/14/05 Due:5/12/06 — e R e T
__________________________________________________________ 1x10°® 12
15\ SOLUTION: 5.0 m AoC) 15 R |
S%4.UYU, | wtFosisi0 4 S T T R S I
........... - ol T vesaals
e T — p ] - i e
........... Reagents measured with Model: OHAUS SN: 2883 Q 8
- Cal:7/12/05 Dus:1/1206 . .. ... .| & | ___ < Current density > ]
20( . 20 = 08T _
_________ Initial pH: (.32 Model: Orion EA 940 SN:2330 @ . =
| FinalpH:  “.5¥) Cal:7/25/05 Due:zi2e6. | & o g Ox10° =~ S
pH Probe: #13-620-296 SN: 4065196 - ,' i e ]
................................................... = | =
mE . s s s s e R A R R . S— e | c S
25 o 25 = =
--------- TEST TEMPERATURE: ?g’(/ Thermometer: F-‘\\\tn.. SN: S1 04Llo3 3 7 ﬂ"""‘* e - " 0.4 g
BEEE e e e e i e s e e e o ) ] o TS RNBRSTRERTRRRR NI R TE PSS S SO B T S L IR - . <. I— - — . o ..................
___________ Cal: 6 / B } o3 Due: © l 7/ ok g B, o
Thermocouple SN: Cal: 1 /au/os Due: l[a,a/o b ! a g
____________________________________________________________ 9 -1x10° - + S
30 30 9 ©
—  Reference Electrode: Fisher SCE # 13-620-52 SN: q4asjey —d | T 2 G
,,,,,,,,,, GAS: Zero Air g ’L
___________ Platinum Flag-USED-FOR OCR MEASUREMENTONbY- ¢ 22 [(uty S 1
| Counter Electrode: ( 22 () ( A:(a‘. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, : S S A S
35| ( CREVICE ) EEATER S | 3| bl + ]
_____ _ Ecorr: ~148~v  Ecorr: +a5s%.. Model: Keithley 614 SN#:0704936 2%10°® ' I
R - I T I
___________ Ept: e Cal:5/27/05 Due:5/26/06 | | ] l
AAAAAAAAAAA Kol laminfel
_____ Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06 R
40
~  TESTID: w®2a5am &7 B2z X- ()/'2/‘33' ........
“““““ DATA FILES: WSA12622130 _ UnlCRS w22 62 130 UalChb , wsp 222202087 UGG
K w%z)c>2la-°3 —u’n(&s_ ws 21@2 (lo%‘ w(&é/ e e
"""""" Specimen Exa\rﬁrifrgt;iscnz-w[.\: °~ UniChs wsz/? 3202320~ dn (N6 RO R tUnlthe
M i, VPRI VIPEOH Nty T 0 P PR R T TR
o [N Ny Cornnsion o~ €22 Crevice Md\uts or Hewoumee - C-22 Platc ¥
.......... Mp QO'L’LO,S;M - m-\ o] Sun‘the[ S.’\lnf) O~ Q\\ Q'ZZ m"r\ﬂ'fjtfﬂf’
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POTENTIAL SCANANDHOLD 77
| Objective: See page 1. , -
Alloy / Heat No. : ©-22 W¥2u77-3-3292 wwi3 M Wy MT Yewarrs 1 Cevier asheas
5| Wedoer Soluhen Bancolto See MB¥726 o ¥SE w“‘"/éo”‘ ]
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 76 in lbs. T e
10 ~ Torque Screwdriver: Taoe - Cealt+ Model# &Torque: s~ Tn-fbs SN: (5460064 ]
Cal: 7/& bs—' Due: ‘1/31 oﬁ 44444444444444
---------- initial Weight: 2.3. 2/ 5'78’9_ Model: Sartorius Genius SN: 1280909
- Final Weight: 2. ﬂ‘{‘SS} Cal: “/"‘//03‘ Due: S‘/ tzfok —
15| Solution: Hom MmO, - L,HZ 0 | | |
w— ,(, vayoa" %Clz ‘(9(1 O LO+_.“—OS'0({33 S
+ DL "To 2ovomly T
L (e ID; wanasA T _
200 Reagents measured with Model: CHAUS SN: 2883 —
.......... Cal: 7/:-;, oS Due: I/l"b/nk
_________ Initial pH: 3, 073 Model: Orion EA 940 SN: 2330 %
. Final pH: . ¥3% Cal: ‘7/2»9’ Y Due: 7/3"" 04 ]
25| pH Probe: #13-620-296 SN: 40b6si11p |
| Test Temperature: 55°%  Measured with Hg Thermometer SN: Hq¢-l&1 7 N
.......... cal:  9f9os Due: 9 [%hos .
30
. Counter Electrode: Platinum Flag 1
| Reference Electrode: Fisher 13-620-52 SN: 33 @032
‘— Gas: 2eno lin  Hhew $9-999 % ML Lon. E ef,f)ass; Uw‘\iov\ ------------
35| Ecorr: _j(,gmu Model: Keithley 1Y SN: oS§s¥36s
- Eptt 3 g 4qav Cak: ﬂltf/or Due: 3//'1/06 ]
.......... Potentiostat: Sﬁ\.nv%’l\ﬁk ““%’0 l .. 8N: 00 L3¥26S5
.......... . Col: bffoss Ouve : 12/1)0s5
L DATA FILE: WQ ZP/SQ 77 60\/ W 7‘)’54\ T?- 7$‘N>/Ig/ // // L
a0| WRRSGT7-25U, W SUTI-S H, W2 4dT7-75T) B
- Number of Crevice Corrosion Sites: 1224 (24 max.) ‘ b
--------- Qudicc, (_‘,on/ws\of\ TN rL/z"[ Quéf o‘ﬂ' Czz sref-ld”\er\ - D“P Qofu.o&o\ ‘
- paths - Ny Qeadesion ga bagy T1 Carvier watheas on Harown Ly .
sl Y‘\f\ﬁ Sulz&’\o 3 staia it\d_ on. Cr22 ~ T oM ‘H/\_"g‘ SU?QA&-& S“-A-; 4;9
"SIGNATURE DAIE
Lo ' (2] 1 /os
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WA22SATi701g
0.15 -
anerage =-174 mVSCE
5 0.05 1 + Standard deviation = 54 mVgce
(1T .
......................................................... 8 End potential = -160 mVSCE(
s -0.05
>
.......................................................... >
s -0.15 1
L) F— S
© -0.25 -
o
.......................................................... 0.35
i -0.45 ‘ [ . . |
R 0 50000 100000 150000 200000 250000 300000
.......................................................... Time (seconds)
20
WA22SATi701g
25 Potential
0002 — o
WA22SATI701g 8
a | - Y
0.2 E =
Z )
2 . — 04 F
0.1 - $ 0001 — Current density B
E -
0 o
] — -0.8
w 0.1 - Reverse
2 scan
> 0 e e L
u 0.2 4 0 10000 20000 30000 40000 50000
Time (seconds)
-0.3 - Welded+Solution Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
Anode to cathode area ratio: ~1/3; Torque: 75 in-Ibs; '
N, deaerated, 95 °C, 4 M MgCl, solution o
-0.4 Forward scan rate: 0.1 mV/s, Potential hold: 113 mVg, for 5 hours
Reverse scan rate: 0.0167 mV/s .
Using entire assembly area for current density calculation:
-0.5 . , , i < 10 A/cm? at -63 MV; | < 210 Alcm2 at -132 MV gge;
-8 -6 -4 2 i <10 A/cm? at <165 MV ’
Using crevice specimen area for current density calculation:
Iog(I(Amps/cmz)) i < 10% Alcm? at -124 mVg; | < 2*10% A/lcm2 at -237 MV,
i <10% A/cm? at -295mVg.
Continued To Page
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---------------- POTENTIAL SCAN AND HOLD

Objective: See page 1.
Alloy /Heat No.: c-22 MT#3077-3-32066 Bew Ay “/7:7

in-oz.or 75 in Ibs.

Torque Screwdriver: Tzue Cestt+ Model# &T rque: 78" Tn-~lbs
......................... Cal: 3 /uﬁsr

Initial Weight: 23 .63)87 Model: Sartorius Genius

L

I‘]T#OKJJ"Y C@u?ouWA&\'\w J/S

, | o It

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

SN: 694600 69
Due: 2/zi/o¢

SN: 12809099
Due: 5*/'* 0b

SN: 288
Due: (/¢ 2/06

SN: 2330

S — Final Weight: 21-%48063_ Cal: u//‘l ov
......................... Soution Yom '4’\(30!2 . U'fz@
........................ IGQLSI} MBNL‘“TI‘O Ld**ofb‘h’ﬁ
T I Te zosomls
| Test 1D Ba2> T To3f
———  Reagents measured with Model: OHAUS
....................... | | Cal: 7/;> bs-
....................... Initial pH:  2.9(% Model: Orion EA 940
Final pH: $-bbY Cal: 7/25’708'

- pH Probe: #13-620-296

_0
Test Temperature: g5 ¢ Measured wi/h Hg Thermometer

Cal: ‘-I/:,v os

30

35

40

Counter Electrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

.................... Gas: Zeas A +thee  95.4949 % M S E &pg&)uy’bo.\
- Ecorr: ~/S9mu Model: Yethley 61Y
| Ept +S®dAmu Cal: 7]11/0;"
" Potentiostat: S\an)n_ (21
..................... C2T AR, c2T2-7 S?(\Dlo, 0o

Number of Crevice Corrosion Sites:
Ceevice Comos)o,. O~ }u't

3124 (24 max.)
Ceed &8

C-22 Specimem * Dee

Due: 7/”"/“
SN: “u6S1%

1SS E
-'—//:17 (i)

SN:
Due:

SN: 4025037

SN: 0 704934
Due: 7/12/ 0¢

SN: e 145 s, D
J"/:vr oy

Connpson

S pn.‘\—\«s T:7 Cee vice \Ju&sx\eﬂa‘ A—mo NV\'/ OH' Skow No S"a ~ ”e‘&‘
COW Sige - MI\Q Sue&ﬁ,cg_ S‘Lﬁr‘m’: 0m -2 ~ T 7 HMas Ou bl ’}‘;'\ﬂ]—‘
45 SHaial o ‘am  Cleo viee Luas\ms \A-/\o J\"/ 60[+ :
| SIGNATURE | UAIE » } :
7S - \@;\}\ 12 / | jos
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BA22Ti703f
0.2
0.1 Baverage =-194mVgeeek |
5 g : Standard deviation = 47 MVgce
- ® 04 End potential = -181 mVgee
0
> -0.1 1
________________________________________________ >
T -0.2 -
o s ! -
8 -0.3 -
&
................................................ -0.4 1
"0-5 T s anasess e (R
15 0.E+00 1.E+05 2.E+05 3.E+05
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Time (seconds)
BA22Ti703f
20 0.0012
] Potential ’
- — 0
§

25 E 0.0008 — . ] .
£ 8
< >
2 - Current density g
2 —{-04 §

. © £
oz BA22Ti703f § 0.0004 —| |

30| ' 3

Forward - —
B 0.1 - scan / 0.8
0 1 | | | T T |
L. 04
35 / 0 10000 20000 30000 40000
w Reverse Time (seconds)
i >8 0.4 1 scan
ay Base Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut
. Anode to cathode area ratio: ~1/3; Torque: 75 in-Ibs;
| 0. - N, deaerated, 95 °C, 4 M MgCl, solution - |
0| ' Forward scan rate: 0.1 mV/s, Potential hold: 113 MV for 5 hours -
Reverse scan rate: 0.0167 mV/s |
B 0.3 4 Using entire assembly area for current density calculation:
" | Cross-over potential = -46 mVsce i <10 A/lem? at -28 MV i < 210 Alem? at -62 mVg;
u ‘ <10 A/lcm? at -75 mVg,
0.4 . : . Using crevice specimen area for current density calculation:
45 ' 9 7 5 3 i <10 Afem? at -60 MVgee; i < 2106 A/lcm? at -87 mVg;
i ' . i <10 A/em? at -93 mV,
log(l(Amps/cm®)) v
Continued To Page
SIGNATURE DATE - ,
/ (D-(2-0/51
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POTENTIAL SCAN AND HOLD

\

..ve: See page 1.

Alloy / Heat No. : Q22 MY® 5597~3-3292 w13,
Wweloeo StlcMon Bamalen Sce M8 729

“IT 7 ﬂ‘r*cuam'}é Caevice Washeas

wot~ [ 8ot

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: P@% slo4  Model# &Torque: S© T,-Dy
Cal: /_o/aq/oy

Model: Sartorius Genius
L) 14 o5

Initial Weight: 53 275
Final Weight: - . oﬁbS&} Cal:

Solution: 4.0 m Md (‘,\2 b Hz o}
l6X.20

+ o1 \Po 20900\\3
Test . a2 254 '(170?—4

Reagents measured with Model: OH7US

Cal: 7/:1 or

Model: Orion EA 940
Cal: 7/23’/05—
pH Probe: #13-620-296

Initial pH: 2. &9}

Final pH: §-933

o

Test Temperature: 95 Measured with Hg Thermometer

cal: 9/7for
Counter Elecfrode: Platinum Flag

Reference Electrode: Fisher 13-620-52

-

Gas: Zeno hin the~ ‘7}7-7772) i\)& T E Qcpw)uw[im
Ecorr  — %5 mUsee Model: k«r.nu\\cy ol

Ept: £ MUy Cal: fiqfos

Potentiostat: solq.A/w.\ 1450

SN: 12¥09099
Due: ‘1/3‘-//04,

SN: 12809099
Due: S‘/lZ/ob

y W\aQ\Z'(oHLQ (o} # 050439

SN: 288
Due: ! 12/06

SN: 233
Due: /258706
SN: 40657154

SN: May-1&7
Due: 7/9'06

SN: 33 0032¢

Due: 3//"/ 06

SN: ©623526Y
w 1&2;% T2 =5va, wWhz254 0 7— 50N Zb/ \WAZL%MUL.‘IZ/I/M‘

DATAFILE: \vdy 20 54717 59H, (2251 T 7-50 U,

WAL LA T~ bO Hb, 28]~ D
Number of Cre\ﬁce é@rl%zioanigs: WA 2R T 5

T)-504,

Y/24 (24 max.)

Ceeuice Connosion m— L/I/zq -(-‘u,‘\“ oL Qrevier wathens on C-22-

»Sf)'bt‘mu\ Vee Co 108 0m pw\'\\s o Sufl&'n'(’.“(«'
washens Nu A-l\n (50\“\ Nn QQ/I/\.OSI\OA .

ey ¢c-22 - Du\\ \\'IA—\ 5“%;«}-\ LYY \E"l

d,

T T Chevice
M:\o Svn‘QAeg $taia;-
Hanowsng

d..

SIGNATURE

e )

- (.2/6/0(

DISCLOSED TO AND UNDERSTOOD BY

ﬂATE
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0.1 WA22SATI702d
5 .
L
O
()
g
1 0 ........................................................ >
-‘é Eaverage =-54 mVgce
g -0.3 - Standard deviation = 57 mVgce
o End potential = -9 mVge
15 -0.4
'0.5 T T T
0 50000 100000 150000
....................................................... Time (seconds)
20
WA22SATi702d
0.002 0.4
25 T N
Potential
WA22SATi702d £ 00015 — —o
0.3 2
. g >g
0.2 1 & 0.001 — 04 8
§ 5
Forward ) g | Current density B S
0.1 - 8
=]
T © 0.0005 — — -0.8
0 - B i
§ Reverse
> -0.1 - scan 0 N R 1.2
w 0 10000 20000 30000 40000 50000
Time (seconds)
-0.2 -
Welded+Solution Annealed Alloy 22 (Anode) to Ti Gr7 crevice, Ti7 bolt and nut ;
0.3 1 Anode to cathode area ratio: ~1/3; Torque: 50 in-0z;
- N, deaerated, 95 °C, 4 M MgCl, solution
~ Forward scan rate: 0.1 mV/s, Potential hold: 200 mV for 1 hour
-0.4 and 100 mV, for 4 hours. Reverse scan rate: 0.0167 mV/s
Using entire assembly area for current density calculation:
i < 10 Alcm? at -28.6 MVg; i < 2*108 A/cm? at -56.8 mMVgce;
-0.5 . T 1 1 i <10°%A/cm? at -78.4 MV )
12 -10 -8 -6 -4 .2 Using crevice specimen area for current density calculation:
i <10 A/lcm? at -55.4 mVgg; | < 2*10¢ A/em? at -245 mVgg;
log(I(Amps/cm?)) i< 10 Alom? at -322 MV
‘ Continued To Page
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BOOK PAGE
TIT PROJECT . TITLE PROJECT
| Cont POTENTIAL SCANANDHOLD Continued From Page
AAAAAAAAAAAAAAAA Objective: See page 1. , 0.4 BA22Ti702f
: y . E. =-77.1 mV CE
— Alloy / Heat No. : . & W) 3 _ ‘ — ‘ | “-average o S
AAAAAAAAAAAAAAAAA y_ €22 MY " 223-3-32¢¢ Baye m\w / 7 HT%ewaTs Q&f":g;zo%%‘\;m ] 03 Standard deviation = 154 MVgce

5 | Specimen Preparation: Spt.-:'cimen machined to dimensions specified in CNWRA Drawing Y 5 w %271 Eng potential = 46 mVgee

................ #20.06002.01.322.002. Specimen surfaces polished to 600 Grit inish using SIC paper. Specimen 3 01 ,
cleaned in acetone then crevice forming washers attached to specimen using hardware. Torque to 50 g AL

| Mmozor7Sin bs. S 07 A R

| Torque Screwdriver: Pq_u\.o bloq Model# &Torque: $0 Ta-0z SN: 12§0690 99 ] ; ;@ -0.1 -

10 Cal: / ‘?/m./lr Due: “4/av/o¢ | 10 é 0.2 - S
—  Initial Weight: 3.0 200 Model: Sartorius Genius SN: 12809099 ] : % 0.3 S
.............. Final Weight: 2 2 . 8 Q 8%; Ca': Il Iqlo r Due: S.ﬁb 0'6 S -0.4 1
............. Solution: . ‘ ) -0.5 . ¢ " . \ , -

5 Ho m W\GQX%* (OHD,O — 15 0 20000 40000 60000 80000 100000 120000 140000 160000
............. 162676, My 0, - by dotPosonas - A Time (seconds)

S+ O v 2000y ' e b
........... Test Ip. BA22T7o2f S BAZ2TIT03¢
— i | — ' 0.4

20 Reagents measured with Model: OHAUS _ SN: 2883 20
“‘ Cal: 7/izfey Due: 1/12/oa
_ Initial pH: 2.%06 Model: Orion EA 940 SN: 2330 — | Potential
,,,,,,,,,, F inal pH: S- ﬁ 3 3 Cal: > / z2¥fov Due: 9 /? so¢ - ‘:\E’

- . _ -~ . R 7]
25 PH Probe: #13-620-296 SN: Y06515¢ 25 ;EJ.
T T . “O %
“““““ | est Temperature: 95"C  Measured with Hg Thermometer SN: [Is o5 | 5

. e ; g Current density

a0l Counter Electrode: Platinum Flag : BA22Ti702f 3 00004 — ]
I 0.2
. Reference Electrode: Fisher 13-620-52 SN: 4028037 | Forward - — -0.8
~  Gas: Zerwa/mlﬂ our %w apen cirtuil .fo;&dﬁ'»( M@&M’CM‘—M%/ N,_ﬁ,,-gmfw | 0.1 1 scan/
.................................... | o
. Ecorr: - (8 ""USQZ’ Model: i/ #h ‘97( bl 4 SN: 67064934 5 . : / T ] ] T , T

35 : . 4 :

..... Ept: 31 m Vst Cal: ¥ //z/Or ’ Due: 3 /,; 6 } ) | | 0 10000 %'_(i)rtr)]go( secoi%c;())o 40000 50000
~ Potentiostat: Sz (> § ) SN: 6 6/45S60 ’ 3 Reverse
_____ \ o : : , — > 0.1 scan Base Alloy 22 (Anode) to Ti Gr7 crevice; Ti7 bolt and nut
.... DATA FILE: C2L7CSOAIRICY 22T 50N2 ‘ Ol .Slar / by Pbes "/ s % ui Anode to cathode area ratio: ~1/3; Torque: 50 in-0z;
TERTIBU, ERTVRE, 22T 7PH, C22TeWvUe, 2207 AsvHc, | 02 - N, deaerated, 95 °C, 4 M MgCl, solution
40| Number of Crevi Corrosion Si CRT7 50D Forward scan rate: 0.1 mV/s, Potential hold: 120 mV for 1 hour
. ro revncé: orr\oslon Sltes.3 3124 (24 max.) i 90 mV, for another 4 hours. Reverse scan rate: 0.0167 mV/s
,‘ ] Cleviee loanosion on 754 £l R Crevtce. wastheas o~ czz — ; -0.3 - Using entire assembly area for current density calculation:
B Specimen - Occp Qontocion patiy on Sualace -+ HT o, | i <105 Alom? at -34.1 mV; | < 2*10° Alom? at -38.3 mVy;
‘ B \J.JQQ»\C/LS A.“o M\/\\"/ 60 \'\~ '\)0 QQ’VIOSD -~ N\ \ S & %\}‘ ¢ C; s T ‘ '04 T T T i < 10~6 A/cm2 at '39.1 mVSCE ) . .
- . o~ "o Suryaee St "'& e 10 8 6 -4 -2 - Using crevice specimen area for current density calculation:
45| s C22 Secimie =~ TV Maowane DN B Shadala — \ , i <10 Alem? at -38.3 MV | < 2410 Alcr? at -40.9 MV
i J — log(I(Amps/cm’)) i < 10 Alem? at -91.3 MV,
| | . o Continuéd 7o Page
. - beemnnnrenrsssnnnessrrsnneee] E
DATE SIGNATURE X / DATE
S L) 1%/ Jos- | Ao pa0 > (3/5.5/0(
‘ DISCLOSED TO AND UNDERSTOOD BY 027 PROIIDRlEé'ARY INFORMATION | "DISCLOSED T AND UNDERSTOOD BY DATE PROPRIéTARY INFORMATION
|
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DANE
Galvanic Corrosion Test
Objective: SEE PAGE #1
Test ID: 36 SPTFG
SPECIMENS: Specimens polished to 600 Grit finish then cleaned in acetone
26 L c-22 P\g\'(_, c:,n(,i NJ\‘/'GoH— \‘
MY Pg oY R # 5577-3-320( AL e T
Torque Screwdriver: {)(w\u /oY /0O TFa-O0=2 SN: 139 072
Cal: ID/Z"{loT Due: ’—//7}-{/010
Initial Weight: 2! L9891 Model: Sartorius Genius SN: 12809099
Final Weight: I- 5"658"9_ Cal:11/14/05 Due:5/12/06
SOLUTION: 506 m el -
5g4-4l N\ Lot oS 276!
—+ OY Ve ZOOOM\J
Reagents measured with Model: OHAUS SN: 2883
Cal:7/12/05 Due:1/12/06
Initial pH: -.( 3 Model: Orion EA 940 SN:2330
Final pH: 43 Cal:7/25/05 Due:7/25/06

TEST TEMPERATURE:  §5°c

Thermocouple SN: 331

Reference Electrode: Fisher SCE
GAS: Zero Air

Test %wz .

Counter Electrode:

( CREVICE ) ( PLATE )
Ecorr: 2334 .. Ecom: —130.v
Ept——_ FEpt.

Koel tfsal.
Potentiostat:Solartron 1480

X 1/(5/06

pH Probe: #13-620-296 SN: 4065196

SN: S /0 46I07
Due: 16k
Due: s/uloc

SN: 019 956¥

Thermometer: F;chm

Cal: ¢ /7/o5
Cal: 117'1//05'

#13-620-52

' /61/15’/03' == ol//’:/oé
-Platinum-Flag USED FOR OCP MEASUREMENT-ONLY

Xt o /,,-f"'/g«,/,: G

SN#:0704936
Due:5/26/06

Model: Keithley 614
Cal:5/27/05

Vel (/06
SN#:00246653-Cal: 8/23/05 Due:2/23/06
~_ 022133 )6(

Xl 2/03(06

DATAFILES: Zlésw,eo(ogfLw\(%’;, 2(65SPRO(0SE - hntch & 42185, (2lEe22(

)bl B[13(s6
Specimen Examination:

DISCLUSED 10 AND UNDERS 100D BY
&,M

20¢,(22) 230, 0(02, 0lof, otol, o(((, olly o1(), 002
223, 012, 012{, 020, 3204 $25), paso

- 83

Potential

BOOK PAGE
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5
--------------------------------- Test ID: 316SSPTFEC22 SR
10 ................................................
""""""""""""""""""""""""" | 5 M NaCl, 95°C, 316 Stainless Steel/Teflon (100 in-oz)] s
_fffff_f_f_fff.ﬂffffjfff_f_ Coupled to Alloy 22Plate | —
e RN ' et
15 7 N
B ] -0.2 ...............................................
. 5 S el
'''''''''''''''''''''''''''' < L
i N é‘ Current density S —
g -0.25 5 ...............................................
[ -
S 1x10°® B il
= o
T m : - GLiv o
25 = =
-
_____________________ (&) s | S |
__________________________________________ o 0.3 8 .8
A= o
___________________________________________ = e el
o S 2 ]
........................................... 9 0
& 035
>
©
O]

35

1x10° — R
............................................. l T ] I l I l = O . 4
o 0 20 40 60—
Tim e, D gys e
45 1 9 2,[9 é
- it o
—

Continued To Page
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DISCLOSED TO AND UNDERSTOOD BY

DATE

PROPRIETARY INFORMATION




B
TN W
E;;l ......................
............ Galvanic Corrosion Test L
5 A R, e e e s e
SPECIMENS: Specimens polished to 600 Grit finish then cleaned in acetone = i A
-------------- 4 Ty Htrewanr i 7 Wr'cogws ——
Caaa  laany o -317% el #7129 o Y5y Quevice was hets M)ﬂo”— PI,AC,
50\;/\‘}01\ Amm\eo 12s'c /zo o MO o .
1ol Torque Screwdriver: e O rzq(‘v’\’ 751A- lbs SN: (94600 69/
................ Cal: 3 I;.l- oF Due: 7/3-‘/(9(0
" ,,,,,,,,,, Initial Weight: 2.2. 21707 % Model: Sartorius Genius SN: 12809099
I Final Weight: .2 - 31061 S 2, Cal:11/14/05 Due:5/12/06 i
5] SOLUTION: 5.0 m UL _m
................ S54-40, Mo L Fosisio
_ B 2000 ﬂ\/tj ]
................ Reagents measured with Model: OHAUS SN: 2883
| Cal:7/12/05 Due:1/12/06 S
20 ~
i Initial pH:  (,. 79 Model: Orion EA 940 SN:2330 _
““““““““ FinalpH: 4 .3 75 Cal:7/25/05 Due:7/25/06
pH Probe: #13-620-296 SN: 4065196
B e e R Ep—
---------------- TEST TEMPERATURE:  G3°C. Thermometer: Fis), _ SN: S/ 046103
________ Cal: ¢/7/os Due: G / 7/04.
................. Thermocouple SN: 333 Cal: 7/;15/03— Due: ,/,Lév/o G
S| Reference Electrode: Fisher SCE  # 13-620-52 SN: 3325075 -
SRR N s e e e e
P . .Y‘A (/’/ / . PR
Atinum-Fiag-USED-FOR-OCP-MEASUREMENT ONEN ‘ B L7 SERTE 6 S S
____________ Counter Electrode: 7S / e
35 ( CREVICE ) ( PLATE ) »
""""""""" Ecorr: ~ )40 ~§! corr: - 14y~ s Model: Keithley 614 SN#:0704936
________________ Ept: —Epte ‘ Cal:5/27/05 Due:5/26/06
___________ x.p 1 (/5[ 0k
~ Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06
G sp Ly L BBVERE R X ekt SRR RS I
---------------- oATAFiLEs: €T A U(Gul, XTI Erase_ dnlcly,
L (320, (233, (236, (22}, Olol, ofog o[d7, ol(o ol(3, oot
Specimen Examination: My Crevice Coanesson g o % HiS 4
................ : \ Ty Pl 4 e S | M ey 8 0 Chelee
45| washens - /i L. D Jh . B9 Sanneg. . Al Motenal e2e -
&f\o \r\ b *“\Qfl,o wane H'\,ug W\\b > UfL'QM( ad - We/\o Aﬂ(,@ 5o
- C-12 )I)eo?"w\ I Steineo Usm\lq ¥ IO ,,'L\-(gq \Suﬂ)\aot .............
e
 DISCLOSED TO AND UNDERSTOOD BY DATE o
I8 i) PROPRIETARY INFORMATION
7 s
4 -
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,,,,,,,,,,,,,,,,,,,, Test ID: WA22SATi7Ti7a
T 5 M NaCl, 95°C, welded plus solution annealed Alloy 22/Ti7 (75 in-lbs) .
.................... Couple d to Ti7 Plate

10 1x1 0'7 ; : | | : ’ : CESCCIRE R T e
................ : : | e |
.................... B | |
,,,,,,, N . i e B

|
____________________ £ . 1 i =1.2-
~— N—

s 3 0x10° & f
.................... > : i E
,,,,,,,,,,,,,,, ) N ! = Ll o

|
................... é | | %
.................... - _ 1 X 1 0-7 | | : — O : 8 o

20 C I o -
 I— 0 I I :

..................... - l | =
- | — _

T ,' i ‘g" N |

.................... g . : . . M o

—— i -2x107" — : Potential | ~10.4 o - :

25 = | [ B =
..................... o | I g
A L - | :Add another 2X10+ M CuCl, added - i 8
..................... g : : 7] (O]

© o N S e e
2 -3x10" |
..................... © | o] O

30 Q) | ; .
""""""""""" | 2X10 M CuCl, added | -
..................... ] : |

1 ' _
.................. | | |
..................... -4x10" = | i . , .

35| 0 10 20 30 40
""""""""""" Time, Days

40 Npde . o CeCillle Loy, o, L0 drakio. [ 35 d&ys' even  witha %

0. n > ,
@Cfé\( }{}1 VAZE=S CLLC'(’), '
45 -
, Continued To Page
SIGNATURE DATE
5 -\ 1 / 24/0
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firLs e - RRGIFCT
. Galvanic Corrosion Test —
Objective: SEE PAGE #1 1
,,,,,,,,,,,,,,,,,,,,,,,,,, SPECIMENS: Specimens polished to 600 Grit finish then cleaned in acetone J m
S| " (-22_ “T ;‘—21-’7-3 24T WI\)“\‘S T;\, H“‘CM”.’l)’ 7.\7 HT CN317Y ..............
........................... 50\‘/\: -~ Aﬁf\cﬁ\m \\?So(-/ooﬂ"\ |V *72ﬁ ‘;a,ﬂ.ﬂf Crevice WM»\QQ N‘J\-/&)H’ 'e\'** ¢
Torque Screwdriver: Teve Ceabt 75 Ta-lby SN: L94000 69/
Cal: 7/2 z/o.)’ Due: 7/2’"0“’
10 Initial Weight: 3. €9 %& Model: Sartorius Genius SN: 12809099
~ Final Weight: 23.5§98 3} Cal:11/14/05 Due:5/12/06
| SOLUTION: som Ml T
.......................... s 8‘1. L{ q wc’ L°+# o &}761 N
A L
Reagents measured with Model: OHAUS SN:2883 ]
Cal:7/12/05 Due:1/12/06 |
| initialpH: 7-39 Model: Orion EA 940 SN:2330
20| Final pH: 4-%77. Cal:7/25/05 Due:7/25/06
.......................... pH Probe: #13-620-296 SN: 4065196
E TEST TEMPERATURE: (7 Thermometer: F7she~ SN: s/ 04613 ]
25 ‘
.......................... Cal: Q,/-,/o.r Due: 6 /7/0{°
---------------------- Thermocouple SN: 333 Cal: 7/2 6/0)‘ Due: ’/ z. "/OL e
.......................... Reference Electrode: Fisher SCE # 13-620-52 SN: 3329075
0 GAS: Zero Air e
........................ N
L ] g \(‘ of N N
,,,,,,,,,,,,,,,,,,,,,,,,,,, Counter Electrode: / ,/5 / (/é
,,,,,,,,,,,,,,,,,,,, ( CREVICE ) ( PLATE )
B/ Ecorr: 27‘("\1% Ecorr: ~23(. 6w\ Model: Keithley 614 SN#:0704936 o
Epti ——FEpt— Cal:5/27/05 Due:5/26/06
___________________________ ) s B W crs A
Potentiostat:SoIarti'on 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06
w|  TESTID: WA22S4 1777
DATA FILES: WJ ZZ'{[’?/zQ/( ‘(/(1/“ ((fi(,\ 7B 127’17, 22| Ev UIS(/\)( (‘:(A (/“ (224 (227,,2 20
002, vioy, oog, ol L‘,‘//(f . ol ot2e, e2s ]
B cim Specimen Examination: Mo b‘iah 5 Jemssion  ga.  helowe C22  Shaia, »
W e o Uke\n SUQ,¥°QQ Ocm\(.u;_ i C'o\/Bn - 1 Ceevlce N%&uu Aﬂ\n M S
_________ @\o,\m Ne Svanogion DN T f\,'%' Sstain AOL o~ >|oe/o:mb\ Hacowsre Ao O\‘y ¢
e e e s TR T,
* Specime Qe_fo\m\wo NIy Sma./\\"'-‘"v \e«éﬂ -
DISCLO&II—U IV MW VIWwLnNO Ivuw D1 UA't
PROPRIETARY INFORMATION
ﬁ.‘_ Af%« \2/10 /}o -

=
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e
5 / Y :
/
ol Test ID: WA228ATi7Ti?70 e
_____________________________________ 5 M NaCl, 95°C. welded i etion . :
, , annealed Alloy 22/Ti7 (75 in-lbs
Eoupled to Ti7 Plate y ( )
e ~ |
.................................... X10° g——— ' r
o : I
.................................... . 1x10° | R
I - E '
................................... S o : 128 B |
<.\ 1 X1 O I Current density > .........................................................
................................... > | L
20 oy _ ®©
—— — 2 -8 4] 'g ROTRTSUSSNS U SEUAS AU C M
................................... o 1 X1 O _i )
© ] | 3
= § | -0.88 B
e 1 X1 0_9 ‘E : m .........................................................
5 I | .E ~~~~~~~~~~~~~~~~~ =
O :: : - §- .........................................................
2 1x10™° 4! Potential - S —
................................. a ] u
2 10" ,' 04
.................................. o x10 ' g
30 o | ®
E— - c ; Add another 2X10+ M CuCl, added 7 95 = —
............................... -12
‘—>B 1 X1 O : ..........................................................
,,,,,,,,,,,,,,,,,,,,,,, ] o o
................................. 0] : -0
151012 210+ M G ads : .........................................................
35| ! [ e E
................................ I | ]
.................. ) 14 ! ’
] 1x10 ) | = [ , | : S |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0 10 20 30 40 e
AAAAAAAAAAAAAAAAAAAAA Time, Days
40 e
[\ oxe (\ Jo...crenie 8. CoxT@5ien /hﬁc&ébﬂ :;/f’l 56 (ﬂélfu 5. M (,Jz'd» &(jd&gm
ot Cull- Y
45 h
Continued To Page
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DISCLOSED TO AND UNDERSTOOD BY DATE
PROPRIETARY INFORMATION




- 88

BOOK PAGE

bl b of BN o

11411 East Coker Loop
San Antonio, Texas 78216
Phone: (210) 494-3651
Fax: (210) 494-6139
www.lexastoolmakers.com

A8306

ENLYE

e N
S7ERED S

ISO 9001:2000

3 Orusmoadon

revta ﬂf&/mams

CERTIFICATE OF CONFORMANCE

TO: Southwest Research Institute
6220 Culebra Road

San Antonio, Tx. 78238-5166 '
an Antonio, Tx . TTI]OB #:

CUSTOMER P.O, 640665A

37616/1

DESCRIPTION 12 EA.; P/N 20-06002-01-322-002 Crevice Specimen

%‘ﬁ y‘mac/u)wLé

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

Drawings

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

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

Accepted

TEXAS TOOLMAKERS,

BY (Casey Ridgway)

TITLE: Q.AManadér

DATE : 1/17/06
SIGNATURE DATE :

Ho W gx, /376
 DISCLOSED T6 AND UNDERSTOOD BY DATE
PROPRIETARY INFORMATION
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DIMENSIONAL INSPECTION REPORT
5 TEXAS TOOLMAKERS, INC.
Job No.: Part No.: Rev. No.: " |JP.O. No.:
37016]1 | 00-0lr02-p1-322-002 5)1/o5| 40 SA
Customer: Part Name: og No.:
10 SW.(2-F. Cre Uil Sphecmin LOOSEe4d ~C |
""""""""""""""""""""" Inspection Plan: Quantity: 4 Sample Size: | Accept No.: | Reject No.: NR No.:
‘!%% SpeEd Dim. 15%619 /-2 /“2 / 2’ ............................................
I—— {017 Dim. ! Char. Tolerance* Actual Equipment S/N Comments ]
s /’ 'qoo , 398‘402 %7102
— | 2] 250 2825 g |
1 312822 Jedromee 2. 180 |72 ‘
NI 2./25 2. j2s  |\E-o2H
5 16,325 322-32% [7A /22
200 |l 375 .373~.377 | R /02
.................................. Vi 750 THE 750 |7~ T2
| & .750 747 -, 750 | FE 02 b
g, 1,600 LN e 7 a2 B | —
] 10, 20D Q00 =, 203 | HF 02 e
I ‘L*____.__
ol _,—
35 ...........................
o ]
) Recorded if no‘ aﬁeCted by to'erance bIOCk. Sheet / Of / 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
I : A [
inspectio Perforpéd by: / %e /72 Customer (as applicable) Date - _ l
45 TTI Fornf QF-100201 & Rev 2
Continued To Page
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Xhaa He i%/06
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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 R
22 WYY a7-3-320b L wvdew 2T1TS T HT*QM xS
Ceevice S Ped“‘“ Q\A\Q Ceur ce \,\)ms\\u;s ]

o

Torque Screwdriver: Teve Cealy 75 Tn-lbs SN: (ﬂlwomo .........
Cal: 7/;1/os~ Due: 7/;1/05

SN: 12809099

Initial Weight: 73, ;gﬁﬁ(? Model: Sartorius Genius
Final Weight: 30 G ygd Cal:11/14/05 Due:5/12/06 i
SOLUTION: .0 M N\ﬁ\ o%,0 .
ol ‘ﬁ& c& bH 0 Lot oyeq3s
+ VXY g@oo n\\s
Reagents measured with Model: OHAUS SN: 2883
Cal:1/5/06 Due:7/05/06

Initial pH: - 63 Model: Orion EA 940 SN:2330

Final pH:  tvg Taken Cal:7/25/05 Due:7/25/06
Useo Seldion Son Tesh pH Probe: #13-620-296 SN: 4065196
[STN Fé G)(a ~~~~~~~~~~~~~~~
TEST TEMPERATURE:  95%  Thermometer:  Fishen SN: H98-174

Cal: S/y}os" Due: 3“/5‘/04,

Reference Electrode: Fisher SCE # 13-620-52 SN: 3327075

GAS: Zero Air
(CREVICE )
Ecorr: 2 mV vs SCE

( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: ~/03 mVvs SCE Cal:5/27/05 Due:5/26/06
Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06

TESTID:  MaARTAT2e
PATAFILES: ity oiay U (Gl €37 7T 3¢ UntCh2.

¢ ), 590, L pe2 , o2 C 4 L 02w 5 o241 “’(‘?", Q27 020

[J”"f""b‘“’*" et (rev(ce (p-‘"ﬁ‘?f@wm sifles |
Specimen Examination: NP
- i

g (2 Max)
}I 2+ \X € tﬂ\ \ ¢ flul e
™™ 7 P | > <

\ N
&QWEIQ),’\ © ~

Narnowane - @o*\\ T 7 Ceeote Patoiace A\o

Show No ‘nor\ o Connesiom - m . \o 5U¢&’%Q¢ S‘f-mm&
C-2T  Specime~ Sli \AST Oui\ Wm“\ Stainin d O~ Pm ¢
72 7 Caecuice Lvas\\e,ﬂ.g A”o /\/J‘\T/@QH @\(1 AAAAAAAAAAAAAAAA

P

(2 Y/oh ——2(2([o(,

»,;é_;;g dedes
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5 Test ID: MA22Ti7Ti7¢c
4 M MgCl,, 95°C, Alloy 22/Ti Gr.7 (75 in-lbs)
Coupled to Ti Gr.7 Plate

ox10°

Current density

~ /
E Ui (TYA\/( S L
. A~ i;‘f (ﬂwé, M(:I ore U L/‘( e
{

|
! nsse Wﬁy ;uwffﬁcf area

=
S
<
>
‘»
c
)
o
g
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i —0.2 - —
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3 ?33_
£ -ax107 - 18
28| Q. 0
8 S
o ) O g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
........................................ P i} = ]
; = o -
........................................ ©
0| = ]
8 -8x10'7 - L Potential
| oeme
| —-0.2
|
3 'l! ! ] I S
0 10 20 30
,,,,,,,,,,,,,,,,,,,,,, Time, Days
40
e | L,mf{’\%é:\zw\ dephlc 5% fam

/‘lill 02 o K oo ‘/j 3 Ij.n i
R wre s wiATe T Ul wpallart e py Crpsep € PME
/S5 (-
o T /| pe pc s
45 (/5‘/(/: /;) P PY e { - /. //-‘?/{jé
7 /l/[U\) LA [t 71
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| Con Galvanic Corrosion Test ]
Objective: SEEPAGE#1
------------- SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish
5 .
- then cleaned in acetone y
,,,,,,,,,,,,,,, C-22 WY *2277-3-R20b T WTFeowarrs CaIb6 Bolt/no |
P\A?\{j \'V} PYFE Cgeuice UmShen,
""""""" Torque Screwdriver: Snap On Q Daiven 100 Tn-0x gN: |0 012031
10 Cal: 11}2/05 Due: 5“/3)06; """"""""
"""""""" Initial Weight: 73 <55 7+ ;g Model: Sartorius Genius SN: 12809099
VVVVVVVVVVVVVV Final Weight: b %44,_.7-7»7(}( Cal:11/14/05 Due:5/12/06
| SOLUTIoN: 4.0 My Cl-bRO o
SN - : o4 3
15 bt 173)ploe o2k Sy My d, -bN,0 tLeFTOSOYSIS
______________ TOL " To 2000 mls
,,,,,,,,,,,, Reagents measured with Model: OHAUS SN: 2883
_______________ Cal:1/5/06 Due:7/05/06
2ol Initial pH: 3. b1} Model: Orion EA 940 SN:2330
Final pH: Myt Togen Cal:7/25/05 Due:7/25/06
""""""" SNV nog pH Probe: #13-620-296 SN: 4065196
,,,,,,,,,,, Cooluion e d fw
............... :’5“;_1“ ﬂvié" mﬁ(ﬁ; )Xl‘l , P é\‘:jzg 7?;' } ~
TEST TEMPERATURE: S5 ¢ Thermometer: /“isl\m SN: C 9(- ¥33

25

35

40

| A
__________ Nt é}'? S T CoMTBEN G ) o { /12 ¢« ( 24 Max. )
MNax . mam oo et L4 H8 Aipn k
sIG Y, o A s . ¢ . » B Y AN e
(e & suied Wil (/uj mp usy (\/\giﬁ’@((,wj{( oA M ORI 2 pIE 3 f’;\*( [ 5 25

- 92

Reference Electrode: Fisher SCE

Cal: ‘1)‘&/0(0

# 13-620-52

Due: 5/?@@

SN: 4p2¢03|

.............. GAS: Zero Air
_____________ ( CREVICE )
Ecorr: + ¥ mVvs SCE
( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: _ Ly mVvs SCE Cal:5/27/05 Due:5/26/06
m Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06

TesTID: MA22PTEC 77

DATAFILES: ., , TFE 7o

27013~ g,wﬂ(ih__{)/ 42,757{(/,«55 71T Ols( — Wntlh &

0203 sr06, 0 ORI, o285, 028

Specimen Examination: Qevice  Cornosiom on '/ch Q—w;\v 0% Cre olce
Wﬁy&\\qu ‘"’\‘\D )urzimxct Stsimin e~ Spec mt PTFE C’fe*/*-[’t
\)\/sz)»\e'z_s Q)\(/ . NQ Qme‘lew\ (X ® P[, ~l,\&” 8~ 71. 7 ?l‘?-?‘t, - Mi\b @u\ }

\h m\\‘ S\flqpl"("‘ )

' DISCLOSED TO AND UNDERSTOOD BY

Ve £ /1 2/ck.....
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s 1306 =200 ],6

1x10 -
<
>
7
c
20 o - 1x10°
o
5
O
5
1x107

. e . ————— e Ty
e @ M MgCl,, 95°C, mill annealed Alloy 22/Teflon (100 in-0z) Coupled to TiGr7 Plate )

T ’ I

Current density

— ]

SR R N B T SN S

L

Potential

I

l

T

.__FVMAAA

l ' I
10
Time (days)

o
6)]

[ r
15

20

0.6

0.4

0.2

Potential, Volts vs. SCE

o S B 4 ?
ot e oo dads = 950 k0 seeonds
{d '
e é
S
a4
—_—
\ Continued To Page
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| OCP TEST ]
5 5
| Objective: to monitor open circuit potential ]
_____~ SPecimen: 31(9 L NT#' 98-07"[6 7 ..........................
.................. Specimen Preparation: Specimen surfaces polished to 600 Grit finish using SiC paper. Specimen ;
| cleaned in acetone ]
10 ..............................................
— Initial Wt: 22.0591l —
.................. Final Wt: 2161659
.................... Model: Sartorius Genius SN: 12809099
15|  Cal: ”/"/[m‘ Due: 6’//5/% ‘
................... s ol uti on:
. 4 m el ]
.................... b, ANue| Ltteosail
L OT Yo 2000 —
20 ]
Reagents measured with Model: OHAUS SN: 288 ‘
Cal: //5[v6 Due: 7/ ]
—— Initial pH: 3-76% : —
25| Adusted pH: A% Aouua+mm+ —
L FinalpH: 6. 3¢y Model: orign SN: 2330 N
Cal: /zs7os Due: 7/7.5' 06
pH Probe: #13-620-296 SN: 4665150 L
30 Test Temperature: SN: MAas- 187

35

40

45

Counter Electrode: Platinum Flag

Cal: ’j/q/oy

Reference Electrode; ﬁs)\m 13- 620-S52

Gas: Zens Ain

Po'\'créﬁ 05‘\‘6} N

C&vvﬂl“m own ;f)-ec{mm .

So\Aﬂ:\"Lbf\ "‘lb’O
DATA/TEST ID: BIéLSS O(P

OCECona = 2906 m\)
Specimen Examination:

sa? 0 0240053

Due: ‘i/&‘j@a

SN: 014956¥

calt Q'J'z:/of pue : :,/z?/og

)be“*'\\aj a7 Sn/*o'aou\qw ,('o\"J’/zzw’ Owet 3'}2‘-/%

[ Continued To Page
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DATE

.2//6 0b
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AR
5
/
-0.20
10
15 -0.25
m
O
)
20 g)
@ -0.30
)
>
L
25
-0.35
3 i
-0.40 1 | ] ] ] ! |
0 5.0e5 1.0e6 1.5e6 2.0e6 .
a Time (Sec)
/
40
Rd
N
45
Continued To Page
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1 5 SO,

20|

25

30 SUSTU——

35

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

C-2¢ MY*#2277-3-7260 T ATYenaars
Qﬂtu;c{ Sp@ofmcs 6)[’4\}(,
Torque Screwdriver: Tave Ceali 7§ Fa-lbg
Cal: 7/2rfoy
Initial Weight: 2337924, Model: Sartorius Genius
Final Weight: &> 57314 Cal:11/14/05
SOLUTION: Hoo Mo Myl - 6,
Same Solhion S ok 43y, myel, gl
f’a-ﬁ‘m FOT Ty 2000 s
Reagents measured with Model: OHAUS
Cal:1/5/06
Initial pH: 4-4%7 Model: Orion EA 940
Final pH: 4.3 Cal:7/25/05

pH Probe: #13-620-296

TEST TEMPERATURE: %”ac Thermometer: ﬁ‘szua_
Cal: S'/s:’/o s~

Reference Electrode: Fisher SCE #13-620-52

GAS: Zero Air

T MTPewa71y”

Qn—CJ“CL WMLWJ

WVt [6, 1+

SN: (5400064]
Due: 7/;; 6k

SN: 12809099
Due:5/12/06

0
p Lo? ¥ 050435

SN: 2883

Due:7/05/06

SN:2330

Due:7/25/06
SN: 4065196

SN: H4ag-179
Due: f/s/oé

SN: 332907J

( CREVICE )
Ecorr: -355° mV vs SCE

( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: 1290 mV vs SCE Cal:5/27/05 Due:5/26/06
Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06

TEST ID: MA 2277 T«'70(

DATAFILES: c2717To022l - al(ch! , (22T T gon| Udnlth2  can)z022¢ dutn(

<

LG onY '
LG Ualeh2, 03027 D302, 03>l 03%08, 031, o3

45 Specimen Examination: g, - . 2
\\ Celice Qbf?ﬂb&nof\ o~ /3"{ 4;&5% a&“ Te7 Ceevice
““““““““““ Wesheas  on 22 Sfccumtf\ - Wo Cennosiom en T 7 fle e
«««««««««««««««««««« No Cocansion T1 1 Crevice Washeas on Moo wace
! . {3 -
SIGNA m'lb 5‘-’"‘&"?“& 5‘)"3&&&-\0, Oq'—';}‘_ihﬁl\ )1 A~o c-et SfCOIM
' DISCLOSED TO AND UNDERSTOOD BY DATE I
& N
A \&J - Q//Z'/mn
[ T
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. A

/f“tw‘l ; 2/2/(/04 — 31/(,(’,/0(

T

5 (-7¢87) Xeo (’s,eqfu@b = 22:{ dzays
I [4 M MgCl,, 95°C, Alloy 22/Ti Gr.7 (75 in-lbs)
Coupled to Ti Gr.7 Plate
T T ‘ ; 0.6
sl |
S e 3
”””””””””””””””” 7 | >
é‘ 110 Current density 0.4 =
.- §
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g =
,,,,,,,,,,,,,,,,,,,,,,,,,, = o
5 022
% 3 E
g) 8
............................. — 8 Q
o 1x10 c
.............................. o 0 3
0| =
2 O
c
©
2 i
O ’ Potentia
S A ~ -0.2
1x10° - | ;
B 0 10 20
40 Time, Days
Max,mwm/()ea.e%m oﬂa}»ﬂ/ 6—(‘ /foTb?Qﬂ/’ 5;2@%, ff) 2oty f.B gkl pi

45

Cal: (3fe5)o¥

wiAl, ()(la(/ulnus Meﬂou,wah\(w( M«'crbsce{}e JMT 3

Due. & ‘43:/0‘5

Continued To Page

SIGNATURE

X(‘LA,«LC, He

Z/L]/oé
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Objective: SEE PAGE #1

then cleaned in acetone
C-2t MT *2277-3-32Lb

SPECIMENS: Crevice Specimen drawin

Galvanic Corrosion Test

T Plate

NT#®on 211y

g # 20.06002.01.322.002 polished to 600 Grit finish

cart Golt/wit
W/ pTFE Ceevice WaShens

: De. 00 T~-0
0L Torque Screwdriver: Snsp ON Q Deiven 100202 SN: /00120319
Cal: H/g/o ¥ Due: 5‘/7,/0&
"""""""""""" Initial Weight: ;. «y2q Model: Sartorius Genius SN: 12809099
______ Final Weight: 2.3 4y ot 9 Cal:11/14/05 Due:5/12/06
15 &
~ SOLUTION: 4o m Mol W 0
~~~~~~~~~~~~~~~~~~~~~~~~~~ Same SolAion Sarm 1o 26, 51 n\ac\) 0 o Lorouz
o a2 + 0% o 2000 mls
—  Reagents measured with Model: OHAUS SN: 2883
200 Cal:1/5/06 Due:7/05/06
""""""""""""" Initial pH: 3.6 1) Model: Orion EA 940 SN:2330
Final pH: 3.52) Cal:7/25/05 Due:7/25/06
pH Probe: #13-620-296 SN: 4065196
"""""""""""" TEST TEMPERATURE:  95°C  Thermometer: Fichen SN: C9(-y33
Cal: 9/4/0(0 Due: 3/‘)/09
o Reference Electrode: Fisher SCE # 13-620-52 SN: “ o205
_______________________ GAS: Zero Air
_______________________ ( CREVICE )
s5| Ecorr: -.l’)é mV vs SCE
~ ( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: \775’ mV vs SCE Cal:5/27/05 Due:5/26/06

40

"""""""""""" Potentiostat:Solartron 1480

SN#:00240053 Cal: 8/23/05 Due:2/23/06

TESTID: MA22PTEETIC
PATAFILES: ca2p1fE 71022/ UnCh 3, OWPTFETI7E 22 - UnlChy zont

Zozl¢ (_)O’Ll’? CO%G; /\
1()2,2_7 " 20; 7031, Io%/‘/
oy, Loke
................. Specimen Examination: Caew: :% %ngs,h ‘%"SV R‘
o Mo Senosion o T ‘P)AAC‘

ml£ SU‘L\A’QC S\“’Q‘l "‘i N
Meax rtam  je ne

© 5(6@[#\—{/—

./ N
(o Atm

SIGNA M‘C&«SM’J w il ()(ﬁ‘prf Md/zcaf MtCrPW pPME]

32§, €03 pf Eoul/
co ¥
Was fen

Q@CJWC

O j«;,:\ 5#:'\:2» o~ TIi7 p’q‘l(

L (2/r3feS
D“—(: é/”/"é

b
DISCLOSED TO AND UNDERSTOOD BY v \ DATE
/4 S /’R;‘}L 2 }"l\} D {Q
U /- ; i
% L
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o 1.5 Y.t ) . e ,
( OMJ@WF /’ém s ‘7 CNY Sl oaNS T LL 1 OU‘:/ILI S
P /-\ [ (0 p /I { /n [\
L A NEA TV
5 It [
[4 M MgCl,, 95°C, mill annealed Alloy 22/Teflon (100 in-oz) Coupled to TiGr7 Plate
1x1 O T”‘fﬁ*ﬁ* T I : [ T 1 0 6
1
|
; f
””””””””””””””””””””””” 04
................................ ] 8
° |8 —
2 e s o
"""""""""""""""" > 1x10° | Current density _ 02 o
.............................. s J >‘
............................... g | J %
- € o
5 o &
O | f __________________________________________
25 ............................. i ‘\ .............................................
110 ] Potential 7 -0.2 ]
,f
T ! , 1 y T
S E— 0 5 10 15 20
Time (days)
5 '-(U)
........................... o X107 . . 0.6 2
E - I 7 S
"""""""""""""" o | O 4 >
3| < -0 a e
2. I
...................... .‘7, 1 X1 O Current density J 0'2 >.\
o =
......... © ‘ s
_________________ 2 - 0 §
0 & . —— | 8
........................ S 1 X1 O — 4 -0.2
........... (@]
______________________________________________
"""""""""""" 01 0 01 02 03
Time (days)
.5
Continued To Page
SIGNATURE DATE
o O 27/
DISCLOSED TO AND UNDERSTOOD BY DATE PROPRIETARY |NFORMAT|ON
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BOOK PAGE
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Continu ‘1 ..................................
------ Zi rc o n i a T e st s ,
—_— I
+ [
5| 7 Zr Crevice washers - Zice Yoz HT® §4s64S  See g7 (7 " !
" 3Zrboltswithnut + ziee 4  HT# 1223411~ 2426¥7 See g ¥ 69 E—
___ Solution =D Water ‘
[I—
started heating @ 10:00am on 1/5/06 (R
10| 8 weeks total time @ 300C |
| DATE TIME SETPOINT Internal Temp. PSI
1/5/2006 10:11 150C 78C 10 E—
.......................... 1/5/2006 10:41 200C 130.6C 25
15 1/5/2006 11:30 225C 180.4C 110 |
T 1/5/2006  12:40 225C 213.4C 280
"""""""""""""" 1/5/2006 1:00 265¢ 230C 410
e 1/5/2006 1:21 264c¢ 239.3C 580 |
.......................... 1/5/2006 1:30 264c 243.6C 1100 E—
. LOST THERMAL COUPLE WELL FITTING NEED TO STOP HEATING AND REDO FITTING S
20 1/5/2006 3:10 Started to reheat S
AAAAAAAAAAAAAAAAAAAAAA 1/5/2006 4:00 130c¢ 98c 10 ]
1/6/2006 7:00 1 500 162.9c 75 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
A 1/6/2006 7:20 200C 195C 110
1/6/2006 "~ 8:30 225C 227.8C ‘ 400 |
% 1/6/2006 8:50 275C 241C 560
1/6/2006 10:00 275C 283.4C 1000 e
1/6/2006 11:00 290C 294.2C 1190 e
1/6/2006 11:10 300C 302.1C 1300 -
Dropped to 296C
30 1/6/2006 11:40 296C 308C 1480 ]
I 1/6/2006 12:15 293C 309.6C 1480
......................... 1 /6 /2006 1 00 2930 31 0 4C 1 5 4 0
— 1/6/2006 3:00 293C 313C 1520 —
........................ 1/6/2006 3:10 288C 311.2C 1500  —oommm
3B 1/8/2006 1:00 288C 309.9C 1500 |
""""""""" 1/8/2006 3:30 288C 310C 1500
""""""""""""" 1/9/2006 7:00 288C 309.9C 1500
------------------------ 1/9/2006 10:00 288C 309.9C 1500
I 1/9/2006 12:30 288C 310.1C 1500 ——
a0 1/9/2006 3:00 288C 310.2C 1500
| 1/10/2006 7:10 288C 309.9C 1500
““““““““““““ 1/10/2006 12:30 288C 310.1C 1500
" 1/10/2006 3:45 288C 1310.1C 1500
®L— 111112006 7:00 288C 310.2C 1500 —
........................ 1/11/2006 12:00 288C 310.1C 1500 =]
) ’ : Continued To Page
SIGNATURE . DATE
x,)ﬁ& PCL 3 7/0{
DISCLOSED TO AND UNDERSTOOD BY DATE PROPRIETARY INFORMATION
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........................ 1/11/2006 4:00 288C 310.7C 1500
1112/2006  7:30 288C 310.6C 1500 L
s | 1/12/2006 11:20 288C 310.4C 1500
1/12/2006 3:10 288C 310.5C 1500
——  1/13/2006 7:00 288C 310.7C 1500
........................ 1/1 3/2006 300 2880 30940 1500
100 1/16/2006 7:00 288C 311.1C 1500 e
1/16/2006 12:00 288C 309.4C 1500 |
1/16/2006 3:45 288C 310.1C 1500 |
1/1 7/2006 7:10 288C 310.90 1500 ....................................
----------------------- 1/17/2006 12:30 288C 310.7C 1500 |
Bl 1117/2006 3:45 288C 310.8C 1500 [
"""""""""""" 1/18/2006 7:10 288C 310.7C 1500 — ]
1/18/2006 12:30 288C 310.7C 1500 ...
1/18/2006 3:40 288C 311.2C 1500 |
20 I
" 1/19/2006 7:00 288C 310.8C 1500
--------------------- 1/19/2006 3:00 288C 310.9C 1500
........................ 1/20/2006 7:00 288C 310.8C 1500
1/20/2006 2:00 288C 310.8C 1520 L—
"""""""""""" 1/21/2006 9:00 288C 310C 1520
......................... 1/22/2006 8:45 288C 309.9C 1520 |
------------------------ 1/23/2006 8:00 288C 309.9C 1520
01 1/23/2006 3:30 288C 311.1C 1520 ———
- 1/24/2006 7:45 288C 310.9C 1520 |
1/24/2006 3:40 288C 309.6C 1520
a5 1/25/2006 7:10 288C 309.2C 1520 -
----------------------- 1/25/2006 3:00 288C 310C 1520
L 1/26/2006 7:00 288C 309.3C 1520 ———
______________________ 1/26/2006 12:30 288C 310.4C 1520 - bon]
| 1/26/2006 3:30 288C 310.8C 1520 |
40 S
"""""""""""" 1/27/2006 7:15 288C 310.8C 1520
1/27/2006 3:30 2880 310.90 1520 ....................................
L 1/30/2006 8:00 288C 310.6C 1520 —
45 1/31/2006 7:50 288C 310.6C 1520
,,,,,,,,,,,,,,,,,,,,,, 1/31/2006 3:30 288C 310.7C 1520 © |
| | Continued To Page
SIGNATURE DATE
Ho T 3(7/06
DISCLOSED TO AND UNDERSTOOD BY NS = DATE PROPRIETARY INFORMATION
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2/1/2006 7:00 288C 310.1C 1520
| 2/1/2006 3:45 288C 310.8C 1520
5 © 2/2/2006 7:00 288C 310.5C 1520
= 2/2/2006 3:30 288C 311.3C 1520
. 2/3/2006 7:00 288C 310.9C 1520
2/3/2006 3:30 288C 310.4C 1520 ]
10|  2/6/2006 7:15 288C 311.1C 1520
T 2/6/2006 3:30 288C 310.8C 1520
.............. 2/7/2006 7:20 288C N 31 1 _ZC 1520 atrssmnmnsnnmssassssssarmssassasasesssss]
—  2/7/2006 3:50 288C 311.5C 1520
15| 2/8/2006 7:00 288C 311.1C 1520
AAAAAAAAAAAAA 2/8/2006 3:45 288C 310.6C . 1520 ]
T 2/9/2006 7:10 288C 311.1C 1520
21912006 340 2880 101G 1520 ———
D1 211012006  11:15 288C 309.6C 1520
2/10/2006 3:30 288C 310.2C 1520 o]
| 2/13/2006 7:30 288C 309.6C 1520
| 2/13/2006 3:00 288C 309.7C 1520
Bl amana  memmaan
"""""""" 2/14/2006 7:00 288C 309.8C 1520 [
= 2/14/2006 3:30 288C 311.3C 1520 ]
| 2/15/2006 7:30 288C 309.9C 1520
............... 2/15/2006 3:00 288C 309.7C 1520 ...
30 ; \
B 2/1 6/2006 7:00 2880 310.80 1520 .............................................
""""""" 2/16/2006 3:30 288C 310.2C 1520
— 2/1 7/2006 7:10 288C 31020 1520 ...........................................
35 . 2/18/2006 7:15 288C 310.7C 1520 b
“ 2/21/2006 7:10 288C 309.8C 1520
"""""""" 2/22/2006 7:15 288C 309.4C 1520
40 '
............... 2 /23 /2006 7 45 2880 31 0 4C 1 520
2/24/2006 7:30 288C 310.1C 1520 |
45| - 2/27/2006 7:00 288C 309.7C 1520
---------------- 2/28/2006 NOT TAKEN
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.. 3/1/2006 7:30 288C 309.7C 1520
I 711 288C 310,20 1520
.................................. 3/3/2006 7':30 288C 309.7C 1 520 ;
----------------------------- 3/3/2006 3:30 188C Started to shutdown temperature controller
100 3/6/2006 7:00 188C 189.6C 220 ...
. 3/6/2006 7:05 60C ]
3/6/2006 3:30 Shutdown tempurature controller ‘ ____________________
.................................. i
15 B
................................................................ EQU‘f'“&""\-\)SGD Flu \46 2190 A B}a A A-\ \ﬂmf_.ﬂ, mo o.o)rf R
sv¥ 3133004 Colt W\M«Jr\ L-0Y Due : ‘Maw\\ 206
Pheamossupe  Useo 2334 Col L Ok 18-o5 Oce Aol 1g-00
20 !
Paca 4843 Comdmolen wibn & 36l Adsdave
25
\ —\ [
. 25> 3lqfoc
30 T~ /i [
35 \\
40 \\
45 h
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Galvanic Corrosion Test ......................

,,,,,,,,,,,,,,, Oblective: SEE PAGE & w
5| SPECIMENS: Crevice Specimen drawing # 20.06002.01.322.002 polished to 600 Grit finish

then cleaned in acetone i \
C-z2 M #3300, W e276 Nofsolt PTFE CQaevice washees

______________ LT M 2a93-2.350,  Plate

—  Torque Screwdriver: P(Zo‘kc Lioy /100 Tn-02 SN: 13907
101 Cal: o [2¢[es Due: “ /240

) Initial Weight: y.)( 530 Model: Sartorius Genius SN: 12809099

~ Final Weight: 24165 '4 Cal:11/14/05 Due:5/12/06
S SOLUTION: 4o m M Q\ U‘f -

le2b-52, Myl b1, 0 Lot ¥ oy 0459

///////////// + OT Yo 2o00wls ]

--------------- Reagents measured with Model: OHAUS SN: 2883

Cal:1/5/06 Due:7/05/06
20

AAAAAAAAAAAAAAA Initial pH: 2-%¥73 Model: Orion EA 940 SN:2330

_____________ Final pH: Nodt \Yq\éu Cal:7/25/05 Due:7/25/06

1 #13-620-296 SN: 4065196

____________ Soldm wdz %f, pH Probe: #13-620-29

| nek dost Clok)
TEST TEMPERATURE:  95°%  Thermometer: Fisheq SN: 41523045

""""""" TC*33) cadt Vhiz]oe Oue 7 /n/o(_

................ Cal /.7/0:_ Due: (o/ ’/b(o
sl Reference Electrode: Fisher SCE #13-620-52 SN: vasiI439
__________ GAS: Zero Air )

_ ( CREVICE ) .
Ecorr: —L?o mV vs SCE
3%/ ( PLATE ) Model: Keithley 614 SN#:0704936
Ecorr: (¥ mV vs SCE Cal:5/27/05 Due:5/26/06
Potentiostat:Solartron 1480 SN#:00240053 Cal: 8/23/05 Due:2/23/06
ol TESTID: MA2XPTFEMA22A
________________ DATA FILES: .
CRPTFE Tob(o- (Mt OLS 22 PTFGP 30—t =
AAAAAAAAAAAAAAAA 0 2V(Y
20 T 7 oW UniC  COPTEOHB Uhn |
T Specimen Examination: No Caeuice Connosion  Wao Qbm\oﬁm ffboum
sl Neeoer v Qe\omf\ Sy.s ‘}ch\ Hw AAAAAAA
,,,,,,,,,,,,,,,, No  Coanoy o~ o~ C-21 P\e\( ]
- . ' \é \ - \gﬁ Qu #\M\ . \; ................
¥ No\c e polishep pec e~ . T ey Torm—
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- L ﬁ.‘ P PR .\5 Lot 3] .
B2 2L e ol AV Y E L A7 R0 RS
W’g/b
7)/(0 [0 — %/l (’/oé
5 ol
AAAAAAAAAAAAAAAAAAAAAAAAAAAAA [4 M MgCl,, 95°C, mill annealed Alloy 22/Tef|on (1 Oicr)rm oz) Coupled to Alloy 22 Plate
0 4x1 0 r—[ﬁ—‘ T ] T ] 06
....................................... 6 :
15 2x10 | 0.4 w
(&)
________________________________________ “é n
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o | g
< | | 7
2 ox10° { Current density o2 o
_______________________________________ Fr | >“
20 % =
O i -
— c
C [}
£ 3
e 6 N o
8 -2x10 0
s | |
5 \ Potential
-4x10 —1-0.2
. [ I ' l ' B
0 2 4 6
Time (days)
R . Inidsokien w
--------------------------------------- o 1x10 ER L 0.6 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, g 7 ~ .
3“, ) i 7 "'g
‘0 1x10 = Current density 02 >“
S =
I £ -0 g
o g 1x107 — Potential * 0.2 o
o = .
T | T ’ T ] I
-01 0 0.1 02 0.3
Time (days)
45
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