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15min @ 1125C
M5634 0.56
M5635 0.47
M5636 0.64
M5637 0.83
M5638 0.46
M5639 0.54
M5640 0.64
M5641 0.25
M5642 1
M5682 0.31

. M5683 0.62
M5684 0.53
M5685 1.07
M5686 1.2
30min @ 1125C
M5643 0.83
M5644 0.5
M5645 0.42
M5646 0.34
M5647 0.45
M5648 0.23
M5649 0.39
M5650 0.36
M5651 0.31
M5652 0.39
M5653 0.33
M5654 0.39
M5655 1.18
1ihr @ 1125C
M5656 0.6
M5657 0.69
M5658 0.68
M5659 0.41
M5660 0.54
M5661 0.56
M5662 0.54
M5663 0.57
M5664 0.45
M5665 0.57
M5666 0.42
M5667 0.48
M5668 3.61
2hrs @ 1125C
M5669 0.71
M5670 0.57
M5671 0.4
M5672 0.3
M5673 0.29
M5674 0.27
M5675 0.39
M5676 0.55
M5677 0.26
M5678 0.32
M5679 0.25
M5680 0.34
M5681 0.66
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Summary Statistics
Mean 0.65
Standard Deviation 0.28
Minimum 0.25
Maximum 1.20
Sum 9.12
Count 14

Summary Statistics
Mean 0.47
Standard Deviation 0.26
Minimum 0.23
Maximum 1.18
Sum 6.12
Count 13

Summary Statistics
Mean 0.54
Standard Deviation 0.09
Minimum 0.41
Maximum 0.69
Sum . 6.51
Count 12
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Summary Statistics
Mean 0.41
Standard Deviation 0.16
Minimum 0.25
Maximum 0.71
Sum 5.31

Count 13

& Unde

oo

I Deade

fovented by

Recorded by

Date

/s ofes-

T

[ S S B

”””” (I R B

B e

[ D e

R T

e R

[ I I
o e
B e
YT

T

B e e N

—
B B e
— T
.
B B S Ry
B R sy
R e
e
.;“"—1_ T
s B mas Sy

.




4 | L1 RER N
7 - Project No.________ . ' : Project No. \
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1 . o N T T T T T T T T T T T T 1 T T T 1 f T 1 T T T T "f o ,’,ﬁﬁm%wwmma‘aiu— i T T T T T T i T T T i T :
| rom age No. - . 4
f T ¥ T T T T T T T T T T T T T T T T T T T T T T T T T T FrO;m P?gfjl\l_o__;__ ('(.'e’e/. ”afﬂ/rboz.l ¢ &W’é}”&//»q’é ’I) T T T T T T T
| ‘ S Vo) s ol
[ ot T i /? TPKI}— 5"% 1‘ /;leﬂf 4! T P’?)‘%A’e T T T T T T T T T T 1 T T T T
| 4hrs @  1125C Summary Statistics
A S M Mean 0.38 T T T . T T
M5687 1.02 Standard Deviation 0.25 -
N mgggg 0,021 minirnum (1).2) 421 T Specimen Start wt.(g) Final wt.(g) LxWxT (mm) RN ——
; K aximum . T
! —r—TT mseg? g.gg 2um 4.?2 T i 1125°C/15min 16.606793 /10 - 0S2LO 1a.6 x 347 X T4k ——
56 ) ount LI
O, H -
| T mgggg 855 — 1 1125°C/30min (0. S5 70! /6.55 390 /982K 7-95 X 9./0 S—
A M5694 0.14 ] 1125°C/1h /o . 15150 1079 785 1999 ¥ 7.94 X §.17
M5695 0.33 ' !
— M5696 0.31 i} 1125°C/2h J0.G5230 J0.9443] 19.08 % g.05x 8.5
M5697 0.26 : ¥ T A v WRTY 21,35 . e m— '
S M5698 0.33 ) 1125°C/4h 9. 94040 9. 92Ys) de1 & ,
" M5699 0.83 i T - 3.ar 2_0.;:. T :
1175°C/4h JU. 00443 [0.05US3 - #9245 I
T T 1 T
. — ars @  1175C Summary Statistics —— 1225°C/4h l1.71310 . 70208 1950 X 883 X 9.07 9.6
Mean 0.46 T T T
r M5700 1.03 Standard Deviation 0.28 1275°C/4h 11.592495 /1.5 521¢ 19.86% S x 7.5
ini T T T
Vo702 Tor Maximum "0 T ey e 1159799 /. 59579/ 1933 X 994 ¥ §.52 T
——t— : : R . Test Procedures -
M5703 0.4 Sum 6.00 e T
M5704 0.33 Count 13 . . . . )
— T T T M5705 0.4 - s L — a Alitests wﬁl be run using ASTM G28 method B for 24 hours. —_T
M5706 0.67 . _ b. Test specimens will be polished to 120 grit finish except one surface that contains the weld ‘
‘ T M5707 0.55 T S po fusion zone cross section to be polished to 600 grit followed by 6 and 1 pm diamond paste LI
; m57gg 8.2(13 ] and then 0.3 um alumina paste.
T 57 } T ] S— U
M5710 0.27
— 1 1 1 . T T R . Ea—
mg;:; 8;51 ’ 7T |l. Calibration Information:
T T T T / T T |
i a. Weight measurements taken with
- T 4hrs @  1225C - Summary Statistics T T i L — Model# Sattoalous Geaws SN# 129040 qq Cal= 3‘/., },,— Due= g )" )05' L
ean 0.19 [
— T T T mg;}i A g.ﬁs ' nsﬂtii?:li:: Deviation 8‘8 g T T l —r— b. Dimensions taken wiza. ' T
) . : | Model# 721 Slarac SN# O30315 12 Cal= 3)2:,) ~ Due= 7 [ / .
— T T T M5715 0.11 Maximum 0.41 T T : & 24folL —
M5716 0.08 Sum 248 ‘ T
— T T T M5717 0.1 Count 13 T ' 3 ——]
T
| e o ) Aebm 28 Reqpeds
X ™ 1 T - - T
M5720 0.31 I T N 4 i Loeuis: si
e M5721 0.19 — easuremetts Taken  wilN Dlans  Peedsion Stanvaan seale
M5722 0.18 : ‘ ! T swtasys cal } n,) os Quve? )l‘l }oy~
e M5723 0.22 e p——— ‘
M5724 0.25 ’ T Fcl, - L*\lb Lot * pos43y ‘
M5725 0.41
T T T T T ]
T Cotl. 21,0 of ¥ 8973
— T T T — T ‘ T *
4ws @  1275C — Summary Statistics = Su\ N on e A‘_: o Lo + T 94 to T
M5726 5 Standard Deviation 0.27 1 ]
— M5727 0.67 Minimum 0.24 — HC\ Lot T 04011y
M5728 0.5 Maximum 1.07 1T
S — M5729 0.29 Sum 5.54 \ v\
| Vera1 0er — 10 ‘ i T T # New SolMon (o Fack Fecmen ' T
T 1 T ’ | S SRR
M5732 0.36 ! | e ma o N N B
! M5733 0.24 Nofe e yal, r smage M S726 ¥ Test Speemeons include poth weld 74"”” zon€
T T M5734 0.46 77e valye T -6 blisjes— T T T |
) T T .
M5735 1.07 /5 exchydedd fOr @ /472 nanber Gnd hes# affcted zon€ - \K >
L B M5736 0.96 [N N B
sf Vol fice fortucs 2ETT T
AU ﬁ/’ 0/ 71_& Cfgﬂ S€Ec #dn . T Y ¥ T T T T T T T T T T T T T T T T T T T T T T T T T T
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From Page No.
T T T T T T T T T T T T T T T T T T i T T T i T T T L T
2, f Csw //r
1 T T T I T T T T T T T T T T T T T T T T T T T T ¥ T T T
T [ B
T Corrosion Rate Calculations After ASTM G28B Testing
As-Welded 1125 C/15 min 1125 C/30 min 1125 C/1 h 1125 C/2h : '
A K 8.76E+04 8.76E+04 8.76E+04 8.76E+04 8.76E+04 ‘
W(g) 0.00198 0.00273 0.00371 0.00361 0.00789
A(cm”2) 7.99 7.62 7.65 7.72 7.68 ——
T(h) 24 24 24 24 24
D(g/cm”3) 8.69 8.69 8.69 8.69 8.69 i R
S— R(mm/y) 0.1040 0.1505 0.2037 0.1964 0.4313 ]
R(mpy) 4.0968 5.9260 8.0222 7.7332 16.9185132 T
T Depth(um) 0.28 0.41 0.56 0.5.4 1 :
Test Surface No Pit, No Pit, No Pit, . No Pit, No Pit,
T Inspection Surface Etching Little Surface Little Surface Little Surface| Shallow Surface Attack
Attack Attack Attack| Particulary on the Top and
Bottom Weld Surfaces N
T ' v v I
T T
| 1125 C/4 h 1175 C/4 h 1225 C/4 h 1275 C/4 h
T 5V(g) 85((35;2; 8.76E+04 8.76E+04 8.76E+04 ro
. 0.0099 0.01102 0.04021 ]
T A(cm"2) 7.48 7.39 8.02 8.12
T(h) 24 24 24 Y1 [
—T
D(g/cm”3) 8.69 8.69 8.69 8.69
R(mm/y) 0.8922 0.5627 0.5774 2.0799 —1—
R(mpy) 35.1361 22.1608 22.7407 81.9129
L+ [Depth(um) 2.44 1.54 1.58 5.70 T
Test Surfape No Pit, No Pit,| Multiple Pits on the Top| Multiple Pits with Severe
—T Inspection o r?halllow Sutr;ac_?_ Attaclg Shallow Surface Attack and Bottom Weld|  Surface Attack on the ST
articulary on the Top and| Particulary on the Top and Surfaces| Top and Bottom Weld SRS
T Bottom Weld Surfaces Bottorn Weld Surfaces Surfaces
— ‘
R(mm/y)=(K*W)/(A*T*D)
- R(mpy)=R(mm/y)*(3.45E6/8.76E4) B A
Depth(um)=(W*10000)/(A*D)
T S B e
T T T T T 1 T T 1 T T T T T T T T T T T T T T ¥ T T T T T
T Ll 1 T T T T T T T T T T T T T 1 T T T T T T T T T T T T
i T T T T T T 1 T T T T T T T T T ] ] T T T T H 1 T T T T
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T T T T T T T 1 T T T T T T T T T T T T T T T T T T L T T
L | T I T T T T T T T T T T T T T T T T T T T T T T ) T i
T T T T I 1 T T T 1 T T T T T T T { l} T T T T T T i T T T
1 T T T T T T T T T T T T 1 T T T T T T T T T T T L ¥ I T
1 I 1 T | T T T T T T T T T T T T T T T T T T T T i T T T
T T T T I T T T T T T 1 T T T T T T 1 T T
T T T T T T T T T T [] T T T T T T T [ T T T T T T T T T T
T T T ¥ T T T T T T T T T T T T T T T T T T T T T T 1 T 1
T T T T 1 T T L T T T - T - T T T T T T T T T T T T
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Revised Initial Entry for Phase Stability and Passive Film Study of Alloy 22 T
SR ‘ "T,~,__“._4,,.~-
— . Title: Phase stability and passive film study of Alloy 22 o]
= S I
Tests Performed by: Yi-Ming Pan (Div 20); Darrell Dunn and Brian Derby (Div 18)
S
— Objectives: Evaluate the effect of fabrication processes on the microstructure of L
I Alloy 22 and changes in the oxide film composition and structure as a function of the =~ e
solution chemistry, applied potential, time, and temperature of electrochemical R—
treatments. Aging of test specimens at 600-900 °C and solution annealing at 1100-
T 1 1350 °C. Phase transformation modeling using Thermo-Calc Version N and DICTRA e
—— Version 21computer codes under CNWRA configuration control, as documented in S
the Software Validation Report (Pan, 2004)* S
T 1 .
. Equipments: Laboratory ovens calibrated with thermocouple and thermocouple T
—T 1 meter; optical microscopy and image analysis system owned by Div 18 and calibrated UL
SOS— for dimension with Clemex micrometer C1.-04-114-0517; scanning electron . T
microscopy and energy dispersive x-ray spectrometry system owned by Div 18 and S
‘ calibrated for magnification and composition with NIST standard reference materials ]
! 484F and 482, respectively; X-ray photoelectron spectroscopy from outside vendor R
T and calibrated for energy scale with pure gold and copper samples and for sputtering T
I rate with SiO, layer on Si substrate. S
' Materials: Alloy 22, heat to be identified in each test, under mill-annealed, welded, T
T 1 and heat-treated conditions, and after various electrochemical treatments T
N
‘ Measurement Parameters: precipitate identification and volume fraction, S
' temperature, and thickness, composition, and chemical state of the oxide films
- SN
— Required Level of Accuracy: Temperature + 5 °C, time of exposure + 1 minute. .
. ‘ S
Uncertainty and Sources of Error: Several precipitate phases with similar SR
compositions and structures form in Alloy 22. The presence of oxide film that 2
T formed after air exposure may influence characterization of the passive film arising T
T from electrochemical treatments. T
— 1 T ¥ 1 ' vt Tt 1 ] T ' T i Rt et SR [ I v ' ' -
X an, Y. M, Sefpwere Volodaira Loport fio PerparCole erswn
wn¢b/cfﬁﬁ Versmomn 2l . Ston Orntorrs. Jexc.c « CAWAS, 2804,
T T T T 1 T T T T T | T 1 T i T 1 1 1 T T I T L T f [ I
I T T T ] T T T T T T T T T T L T T T T 1 T T T TO page No' B
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\{ 66 BookNo._____  TITLE_Cover ledor for Ship»a Slfoy 22 Specivess TITLE XPs  Calibratzwn Book No.______ 67
\ T T T T T T T T T TPUFED AN A s e T B W‘Mﬁ‘ﬁ]"m‘“"“‘“ T T T T T T 1 T T T T T j T T i I | I S S A ;
. Frolm P?ge I:‘]O-_'_ T T ¥ T T T T T T T ¥ T T T ¥ T T T i l T ¥ ¥ T Fro,m leige ﬁ“g_'___ /‘, B{”%)‘;?n e/iyl&?/yl T T T T T T T 1 T T 1 T Y 1 | T T
. . - : l[' ] Au 471] Cu 2p[2] N
i x10° 108
/1 A center of excellence in earth | ' . ) -
T . . . T — p g T
sciences and engineering o . A
6220 Culebra Road - San Antonio - Texas, U.S.A. 78228-5166 | ¥ '
— — —— N T
Bl }._.._.._ T T 50 B
' i.m., R I B
; May 18, 2005 i 1
U ° M'— —TT 50 YT
fre Mr. Carl Steinke — o g.‘w' £ e
RBD Enterprises C S
2437 NE Twin Knolls Drive, Suite 2 ' | ) w)
— Bend, OR 97701 A 1 ' S — 30 L
A— — S
Reference: Requisition # 05021257
— [ T T 20 30 ST
— Dear Carl: — S— Au-8401 6V Cu-932.67¢V N e
: Enclosed please find two Alloy 22 specimens (POF01 and POF02A) submitted for surface analyses | . ] o
— with x-ray photoelectron spectroscopy. The objective of this investigation is to characterize the — S—— “’1 2 T
passive surface films for determination of the thickness, composition, and oxidation state of the o : B ws % ms wms & @5 w D A A D i —
' films. For each specimen, a wide-energy survey will be conducted on the as-received surface to ' inding Energy (V) Pinding Enerey () '
—  determine surface elemental composition. The survey will be followed by high resolution scans 7 ) I e e e s B e o B L A N T S S S Tha s M
L combined with in-depth ion sputtering to determine concentration depth profile. The high-resolution US4+
spectra will be curve fitted to determine the oxidation state of nickel, chromium, and molybdenum, 2 . Speterry rete ,
‘ as well as the chemical-bonding environment for oxygen. Since the thickness of the films is | L L o
— expected to be 10-20 nm, a 9-second sputtering cycle used previously is appropriate. Note thatthe  -— A 100 . e S
instrument needs to be calibrated for binding energy and sputtering rate. The calibration | 90 - ,,/'“ R
' information will be provided to me along with the results from the passive film analysis. '
1 1 B \ | e m— 80 | I T [} i
Please call me if you have any questions. Thank you for your assistance. - e R
— _{ T 70 - O1is
— T  Sincerely, ] —T— 50 - /N T
s v ) ] - / T T f T
T % 72‘-* S 2 50 A T T T T
T YI'Mlng Pan _‘1 i T 40 — B i W . F,A\\',H_,..Au*—-«'»\ {,sm_‘.., T T T T
‘ Center for Nuclear Waste Regulatory Analyses . . ,/””* I
' Southwest Research Institute . — 30 1 Ta 4f7
T Tel: 210-522-6640 v ] T 50 A FhE O cosfent reakes 204 o7 @ Fme I/ 69’059«)44’/ T ! f
I— Fax: 210-522-5184 — ! Or 114 Mims, T
e-mail: ypan @swri.org , ] 10 spetterny mte = 1900 AJub min = 2.6 Bnin on Tasls I
' ' o For vt speHfery ixks of To0e: SO 212005 8.6% 0.0 22 Bpy
T T T ¥ T T T T T T T T T T T T T 1 T 1 T T T H T T T T T Sumann B T T T on 5,'7 T T T T T
Mose : see Jﬁrfm‘/ e, ! freatment mpp in 1207 5'%’/%’ # 627 2000 4000 6000 * 8000
i T T T 1 T T T T T T 1 T [ T T H T T [ T { —T 0 T T T T
T T T T ,i??;(ld 0,182"1)’9 llfér; Plﬁfla/ f?hled IIP%‘; a'la- ?‘3 ﬁ/’r /710}—‘?;/? = - , . Tlme (S) K ) R . . . . . .
POFS) was e lectoochen fou), €7y stvulated con wo roafer wakey. |ToPageNo. : v 7 [ToPageNo.
Witnessed & Understoqgfi Gifn”é,“'“ szye’t el ln?lg;ngfg’yakﬂ‘?' Date Witnessed & Understood by me, Date Invented by Date
== /% i = /e~




|{/ Project Now e E E E E E ! E E Project No.__
. 68 Book No.______  TITLE_XBS Braksic of Abhy 22»5/'6?* vens . TITLE Book No 69
! 1 f ! ! ! ' f ! L 55 O /% 24{ Aa’/& 9279 T v Y ! ‘ T T f T T T T T T T i T | T =T T | R R f i T
From Page No. From Page No.
T T '(‘_/e ¥ T T ¥ T T T T T T ‘a/é T T T T T T T 1 1 i T ! v ! T T T T T T T T Y T T T T T T T T T T T T T T T T ¥ T T
¢ " A I4 oy £ rﬁ E / . - =
l/ T W ’I T e”le);?'y ?gg ’:'/ely Vf I%QT /17/,4[ T L’l’ 7 T de T T T T 1 T 1 } T T T ‘:’ d I E[ e?%ﬁ/‘( cp_mm&? Q'AI ,ﬁir Ipal/-o%ﬁ T T T T T T T T T
T 10 T A R E— -7 T T T
Etch Time{%) Depth d} Ci1s% Cr2p% Mgis% Mo3d% Nals% Ni2p% O1s% Si2p3% W4ds5%
' T 0 00 6424 0.00 0.39 0.00 4.60 046 2338 6.84 0.08 T a—
10 Sample POFO1 - at a depth of 10A - | 60 73 5127 0.00 0.53 0.00 5.03 022 3148 1093 0.54
B Name  Pos. FWHM Area A% o e : N 120 146  41.00 0.00 047 0.00 5.49 035 3842 13.77 0.50 T
ol S Jany emhe wem : | 180 21.9 33.87 0.25 0.82 0.00 517 0.45 43.74 15.21 0.49
T T Nis 402.00 3589 58852  1.622 N R A R et 240 29.2 30.03 0.60 0.40 0.00 5.21 0.24 46.42 16.63 0.46 : 7 ; T
Fle  GBO0 384 190600 L5ds i : 300 365 2740 0.50 0.49 0.00 4.83 g.4§ 48.38 17.44 0.47
T 002! 8 2 S \ ] 360 438 2445 0.80 0.44 0.00 5.2 3 50.05 18.20 0.49
o TP 1000 2o cimns e T 420 511 2313 080 045 000 540 030 5107 1816 . 0.59 L
si2p 10500 3050 397893 15434 i N 480 584 2314 0.86 0.55 0.00 5.42 044 5078 18.36 0.45
' T Wik =~ DGO afs 26018 080 | ' R R o 540 65.7 20.07 0.76 0.46 0.17 5.56 0.60 53.39 18.45 054 — 7 7
2 ) ‘ 600 730 1959 0.94 0.66 0.16 5.93 0.61 53.20 18.44 0.47
T s N R N e 660 80.3 17.91 1.14 0.67 0.16 6.15 073 5363 19.14 0.49 —T—T
720 87.6 17.89 1.09 0.57 0.18 6.39 0.87  54.60 17.84 0.57
—T—T o 5 e S — 780 94.9 16.68 1.61 0.59 0.31 6.62 102 5465 17.97 0.55 —— —
" - < 840 102.2 16.33 1.53 0.53 0.34 6.38 143 5528 17.65 0.54
e — & R ) R R S i 900 109.5 16.46 1.94 0.37 0.33 6.55 134 5534 17.18 0.50
& Y ; =T 960 1168 14.88 2.13 057 0.43 7.05 160 5494 1789 0.49 reroor
SE— d N 2 — ‘ 1020 1241 15.35 231 0.74 0.54 7.27 210 5414 1699 0.56
£ T T 1080 1314 15.07 255 0.48 0.58 7.34 238  54.33 16.68 0.59 T {—
" < L ; 1140 138.7 14.63 2.85 0.52 0.79 7.66 276 5363 16.51 0.65
7 s — ' T 1200 146.0 13.21 292 0.78 0.80 7.69 356 5374 16.60 0.71 7 T
1260 1533 13.51 2.78 0.77 0.86 7.48 448 5383 15.70 0.61
L T e 1320 160.6 12.95 3.60 0.41 1.05 7.65 477 5273 16.11 0.72 e
1380 167.9 12.36 4.21 0.54 1.24 7.96 585  51.64 15.46 0.74
e e 2 4 ————] — 1440 175.2 12.07 4.48 0.43 1.20 8.03 642 5204 14,54 0.79 — :
2 G & 1500 1825 12.17 4.80 0.57 1.47 7.91 716 5055 14.47 0.89
S —— o @ FNEENEN— 1560 189.8 11.83 5.46 0.57 1.68 7.39 809 5050 1358 0.89
g & T T 1620 1971 10.88 5.44 0.60 1.84 7.44 896  50.46 13.43 095 .7 T T
A— 5 e & —— 1680 2044  10.81 5.91 0.55 2.07 7.02 935  49.26 14.06 0.97
24 — T T T 1740 2117 1047 6.45 0.48 2.30 6.87 1085  49.08 12.71 0.78 (R R ¥
N ; 1800 219.0 11.02 6.77 0.52 264 6.86 1148  47.34 12.32 1.04
T e e —T 1 1860 226.3 11.07 6.45 0.57 2.64 730 1320  46.18 11.51 1.09 | p— T i
1400 1200 1000 g0 600 400 200 1920 2336 11.19 6.77 0.33 2.64 6.86 1302  45.96 12.13 1.09
B Binding Energy (V) T ] i e — 1980 240.9 9.69 7.00 0.56 3.11 667 1585 4496  11.03 1.14 ——T
2040 2482 9.46 7.62 0.69 3.41 .72 1669 4328  10.74 1.37
T . — ; y S — 2100 255.5 1058 7.75 0.62 3.45 6.49 1748 4168 10.65 1.30 T —
x 10 2160 262.8 9.44 8.45 0.00 3.65 6.7 18.91 4150 9.97 1.31
e — RO 2220 270.1 9.31 8.64 0.00 4.04 599 1995 4052 10.08 1.49
10 1 2280 277.4 9.1 8.78 0.00 4.09 564 2047 4058 9.63 1.69 1 T T
N ] 2340 284.7 10.28 9.33 0.00 4.38 548 2149  38.42 9.00 1.61
' ’ T 2400 292.0 9.44 9.46 0.00 4.61 553 2302  38.06 8.15 1.73 ™7 —
2460 299.3 10.14 9.96 0.00 482 552 2327  36.18 8.41 1.70
LI 2 : S 2520 306.6 10.10 9.89 0.00 5.00 542 2535 3410 8.30 1.74 — —
°© 2580 313.9 8.13 10.16 0.00 5.22 555 2668  34.02 8.54 1.71
T N — T 3 S 2640 321.2 862  10.86 0.00 5.31 482 2802 3303 7.61 178 —
2700 3285 870 1057 0.00 5.85 513 2808 3299 6.79 1.89
S NI 2760 335.8 829 1102 0.00 6.03 43 - 2977 3211 6.54 1.89
! i 2820 343.1 8.48 11.38 0.00 6.18 437 3123 30.29 5.94 213 T ! '
- —— SE— 2880 350.4 714 1200 0.00 6.61 439 3156 2981 6.12 228
T T T 2940 357.7 799 1207 0.00 6.88 430 3248 2036 454 2.38 1 T 7
S . R i 3000 365.0 6.78 12.01 0.00 6.89 433 3331 28.95 5.49 224
) . | T T 3060 372.3 8.51 12.86 0.00 7.20 428 3383  26.07 4.88 2.36 I T ;
2 H 3120 379.6 748 1237 0.00 7.34 436 3648 2560 4.02 228
T T G a 2 T S 3180 386.9 7.94  13.03 0.00 7.34 362 3742 2474 3.69 220 — —
£ 3240 394.2 767 1326 0.00 7.55 373 3694  24.84 3.59 242
T P O S et - 3300 4015 739 1325 0.00 7.66 319 8792 2435 352 273 — —
s g 3360 408.8 688  13.46 0.00 8.15 355 3975 2239 3.26 2.54
I “ 2 ] ‘ 3420 416.1 7.45 14.23 0.00 8.00 3.21 3894  23.21 2.49 246
Sample POF02A - at a depth of 7A : T 3480 4234 7.91 13.72 0.00 8.56 318 3976 2202 231 254 L T
S R 3540 430.7 647 1375 0.00 8.40 338 4003  21.46 352 3.00
Name  Pos. FWHM Area At ‘ T T T 3600 438.0 7.09 1466 0.00 8.60 318 4115 2014 2.60 257 T T
g;: ;gigg g-gg} ﬁgggzz iggg; { 3660 445.3 8.28 13.38 0.00 8.17 2.98 4125 19.95 3.52 2.47
T NL 10000 1l aoia w7 J s e o 3720 452.6 6.30  14.48 0.00 8.93 300 4131 19.87 3.44 2.66 (R T T
2] Mals 107200 2786 710002 4659 , 3780 459.9 804 1458 0.00 9.10 280 4215 18.89 1.74 2.71
7 fd';; Pz G0 142 307 009 T | — ; 3840 467.2 812 1458 0.00 0.34 265  43.04 18.39 1.24 264 — —
Sidp 10300 3140 33msn 1yee 3900 4745 635 1542 0.00 9.37 252 4375 18.27 1.64 268
1 NiZp 85200 2569 64554  0.76 S e ‘ 3960 481.8 636  15.33 0.00 9.22 272 4451 17.21 1.77 287
W42 24300 378 36869 0216 4 T 4020 489.1 672  15.80 0.00 9.29 231 4343 17.48 1.75 3.22 T
AE—— © e 4080 496.4 598 1564 0.00 9.24 175 4424 17.63 2.21 3.31
| ' | ' | | | | | | | | | | S ——— T T T T
1400 1200 1000 80 600 o ' Toh t S |
L Binding Energy (¢V) L N T T T T T T T T T T T T T T T T T T T T T T T T
» 2 No. L To Page No.
Witnessed & Understood by me, Date Invented by I Date Witnessed & Understood by me, Date ' Invented by Date
7 s A .
g Recorded by /() I //7/&J'" : L o .Recorded by 7 7/& S
\ 2.

=




Project No.

71

TITLE

Project No._

Book No.

TITLE

Book No.____

L8°€ 6SC 9€01L oL'e 809 ovel 6L¢C 1502 02 G9'L 820 910 [or4r4 200 000 14%4 €LEL 669 96V 080%
s [ vL€ v0e 9lLEL 192 oLe veelL GEE 1602 692 €LL 200 €10 lee 200 000 1% 4 86°Cl 082, 68y — 020V o
9 8E'€ 80¢ €0°€ElL 0se >4 4 287ch 1ee v.02 oce 85, 0z0 0zo 9ze 000 000 66°€ 00'¥L 8v'L t4:14 096¢ o
90'¢ 88'L oLzeL oce 209 2s7cL GS'e 6L02 182 el L 200 910 €02 100 000 G6E 28°el Ge'L (744 006€ =
. = L Ko (S48 aeLzelL 14 96’6 20zeL 19 6502 20t Ge'L 6€°0 (350 cle 000 000 Eve y2eEL ¥2'6 L9v ov8e o
S0e 96'L aLzel gz L6'G 69°LL 86¢€ 6661 SLe 6L €20 100 L6°L €10 000 Y9t o06clL 206 09y 08.€ w
€0¢ 26t EveElL 86°L 0SS 6S°CL 182 ov6lL e €69 810 L0 Y44 100 000 8Ly SO'EL 8L £sy o0zLe a |
E H i 1872 60v Syl 9ze vL'S [Lor48 8€C 6581 ov'e 089 020 Lo oz €00 000 60€ geczelL 29’6 *i24 099¢ o r
c0e 90°¢ 181 €0¢e €L'S SyeL 00e 8561 L€ 6L, 200 910 €61 200 000 95'e oczelL 2e8 2154 009€ Boem
- L L& 8EE 86¢ SOVl 85¢ 29'L 08'LL 26’1 9181 28t 289 cco cLo 96°L €10 000 6€€ G2t 0e'L (154 orse 0
€82 152 89'GlL 80¢C ¥2'9 vL0L 6S€ €881 GSE [VA-] 600 00 68°L 100 000 68°€ vveL 28’8 544 08ve
e 08'e 88'GlL 14 GL8 SYLL Ske 208l 29 9€'9 €10 200 6L S00 000 t4A4 18°LL 8€'8 :184 ozcve L /
I~ i T 6cC L€ 1691 Ll 28L PLLL 6€¢C 2eSLL L0y LE9 800 €20 €L 200 000 WLe €6°LL 88°L 601 09€e 0/
60€ 66€ SO'LL 89¢ erdt 910l 0Lt €G°LL 19°¢ cL9 000 200 261 000 000 88'¢€ 29LL 8€'8 f{014 00ee o /
o |- v9C €6'C €0°LL oLe €06 8€0L 20e 2891 60V 009 610 cLo 89t S00 000 oLy eyl 6€'8 ¥6€ ovee - - /
B €s¢c vy 95°L1L vie Sv'6 896 08¢ €691 9L’y 68'S 000 820 €9°L 000 000 08¢ LLOL €16 18€ 08LE m 7
85¢C LSV 08'LL G6'L 866 866 02 091 G6'Y 196 L0 620 cL'L 100 000 124 9€ 0L 6v'8 08e ocie
— - -~ 09¢ 8€'S GS'8L 96°L 656 G6'6 GS'L €9°GlL Wy 6v'S 200 910 GL'L 000 000 00€ G20l LE6 cLe 090€ B
Lve G609 0061 yx44 ELLL 25’6 96°L 80°S1L 9Ly LE°S oLo 800 09'L €00 000 82t €86 VA A G9E 000€
992 L0°S 98'8l €0¢ G801 LE'6 SLL EvGL 08y 0e's [¥40) 200 69°L 000 000 L2¢ V.6 268 85S¢ ov6e e
F B B 192 169 Se8l 90¢ 0gLL 0z'6 88'L (7 4% S6'v 62°S G20 00 LS5°L €00 000 oce ¥9'6 108 0se 0882
vee 259 L6'81 9€C c8clL 198 8c'L 8Lyl 6LV 26’y Lo 200 vl €00 000 GE'e €68 0e'6 eve — 0282
- e L 60¢C €2L 1861 iy 09¢cL 608 Syl LS°EL 28 LSV 810 L0 0Lt 000 000 ove 106 916 9ee 092 .
€0¢c 82L or'6lL ve 9L€EL 6e°L 19} 8L'ElL 0SS 19y Lo €00 ce’L 000 000 9e'e 658 €6 62¢e 002
061 GE'8 €861 902 14948 9L’L 181 escl 82'S Vx4 4 900 cLo oLl 000 000 9zt 86'L Sv'6 (¥4 ov9e 5
P - E 88'L €v'6 vie Syl 9lLEL 6S°L PAN 20zt 14%°] Ly L0 L0 ] 5§ 000 000 Gece L 868 14%% 08se
68'L 868 €02 60¢C G6EL €96 9ce ¥0CL 18'G ¥8°¢€ L0 L0 60°L 900 000 £ % >/ 9S°L 2601 L0€ 0zgse S
= - i 28l 168 2802 g8l 96'GlL oL9 L1 LLL 68'S oLe 200 €20 [{on8 000 000 162 0L 2801 662 09ve b P
8L 99'8 6L22 LL2 6971 8€'9 eVl G601 18'G €L¢ 0L0 800 0L 000 000 1ce S0L Y001 cée oove
9Lt 186 96°'Le 18'L 26'SL ¥6'S 180 6001 L6'S cee 600 600 60°L 00 000 9ze 6.9 gL G682 ovee
— - - €81 SyoL 89°'le cee gLt ¥S'S €0°'L 186 29 oze oLo cto S6°0 200 000 1 4% 899 68'6 Ll2 08ze B
A 6S°L YL 0L g0'ce 60¢C 8€'81L oy oLl v.6 ov'9 L6C 600 200 £6°0 000 000 e 209 ¥6'6 0se 0cee
or'L 901 geee 66°L 0z6lL 69V 9e’L €88 ceL 9.2 800 600 €80 €00 000 oe 8G°G 900} €92 09le - > >
I~ I~ &l or'L crLL Syee 9ge LS°LL 9S'y 180 918 169 Sve €00 €00 180 100 990 oLe 0e's SELL 952 ooLe o) —
a Sl veLL 6L22 cce t4 418 62y 860 g9, 602 vee €20 S00 080 000 €0 eee 2ce's 666 8ve ovoe o) M
b e I 1z LLLL er'ee 88l 002 eLs oL 6€°L 80, [r44 800 800 890 100 650 e 89V 82c0L e 0861 B Q -]
gLl 1921 av'ee €L'L 8L'1e 19°¢ LS50 9v'9 14V 00e cLo 900 €90 000 €0 68c vy €9°LL vee (o118 m W
0 i v0°2h Leze 8L LL'€2 6L€ oLt 609 9L 68°L 200 600 90 000 650 89¢C SL'Yy 8S°LL 9ce 0981 & Q o
I = Pl 80'L ¥8°CL 26've (o4 8s’Le oLe Go'L G6'G SLL €L'1 600 €00 960 100 S0 1 4K 89¢ 6¥°LL 612 0081 M (V]
280 8celL es've s0e Ly'ee gee et Sv'S 6LL 8S'L cLo S00 €50 000 150 9ce 9s°e G601 cle -~ O0ovLl —_— o
b k. - 0L SS9Vl €822 vie L9'v2 19c 890 89V ceL 8e’L oL0 oLo0 9v0 100 150 oge vece 9C'LL 02 0891 -
r 660 v6'EL 952e €Le 96'92 1 4d%4 €0 F484 eLL gzl vL0 800 0 000 €90 9€2 (5% 62LL 61 0291
ﬁ 260 SOvL av've L6'L 80°G2 68°'L 2L0 G8'E G9'L L0'L 200 00 90 000 650 1%+ LLe veet 061 0951
- ~ - 260 98'viL cv'ee 6% L ev'9e €91 990 ov'e cL'8 660 200 200 9€0 200 850 s0e 8v'e 0szcL €81 00S 1 B
180 S0'SL L6'€C €91 L0°L2 el S0 oe e'g G680 00 900 820 00 24 86°'L - 44 6vzclL GL1L ovviL
9.0 18°GL 8gee €00 99°0€ 5 55 020 g9¢ 4%} GL0 00 00 v20 200 6s0 00e 80¢ v9°2L 891 08€EL b
i 3 F vL0 0991 ecee oav'L 28'82 SLL LE0 82¢c 88, 990 900 S00 220 000 evo 8L G8'L veelL 191 ozelL
. €90 €291 6L'1e 620 orv'Le €60 9€0 00e |YAVA €50 €00 S00 6L0 00 080 0S'L 95°L L6EL €51 0921t
- - - 2eL0 G891 glLee L 8€'62 080 Lv0 9Lt 08'L 60 00 100 910 200 640 2es't €51 ovElL 5148 ooct b h_w
190 €691 LLze 280 G962 690 900 eVl 98'L 8€0 00 200 910 200 €50 €51 L 00GL 6E1L ovLL ©
090 €0°LL 0602 9L'L s0'ce 0S0 610 9Ll 6V'L GE0 900 900 cLlo 000 6v0 og’L SL'L 6€°GL el 0801 o
- E #1 | 150 82'LL o'ie 180 00ce IS0 ¥ 4] €60 ov'L 0€0 00 200 cLo S00 GL0 veL 60°L 19°GL el 0204 -
0s0 oz8l 1502 ozt 16°2¢ 8v'0 900 2L0 8LL 20 00 G000 oLo [Lo)e] 850 oLt 260 14%°18 2L 096
E K lnl IS0 LG°LL 0202 860 ov'ee 6€0 6L0 0.0 0,9 6L0 €00 200 oLo 100 8€0 860 GL0 891 []9% 006 b x
(w GS'0 9z'8l ve8l G8'0 GE'SE 620 [§%0] 50 099 L0 900 ¥0'0 00 000 GS0 8.0 890 6891 2ot ore Q
150 PAR:1" v8'61 000 L8EE 2o oL0 050 ¥8'9 cLo 00 €00 800 000 190 LL0 190 veLL G6 08L m
b = b 850 928l 5981 LS50 L9vE o1 200 ¥20 59 oLo S00 €00 900 000 650 650 15340 g8l o 1 0cL o =
0s0 8v'6lL G561 000 vS€E €20 S00 810 929 oL0 00 100 €00 €00 890 150 €50 cc8l 08 099 o
L. L L 8v'0 09'8L 6£'81 0 Leve 020 000 S0 86°'S 900 S00 S00 €00 000 990 6s0 8€°0 9.6l €L 009 - °©
.~ S0 v9'81 SLLL 000 LE'GE S0 200 tAA0] 29'S 800 00 200 S00 100 pAAL] 0 [§530] 8202 99 ovs o
M Svo Sv'8lL 8L 000 86°LE vL0 oLo SL0 Sy’ L00 00 €00 €00 000 680 €50 L0 9z'ee 89 0114 m -
— 650 6281 81’81 000 VA &4 600 oLo 600 s S00 00 000 200 200 9¥'0 ¥S°0 €20 62'€e IS ocy = w
e 6v0 6181 681 000 SLLe 910 SL0 oL0 ve's 900 200 00 200 200 h24Y] L0 €20 ev've 144 09¢ [T}
8¥'0 WLl 28'8L 000 ¥9'82 8L0 910 L00 L6V 900 €00 €00 00 100 050 120 2o €82 L8 00€ a ©
& 2 9v'0 6991 0861 610 L1'92 cLo SL0 900 €2'S 200 00 00 €00 000 ovo 2e0 10 v10€ 62 ove W
O. 6v'0 Sv'GlL 9l'le 000 1802 oLo €10 600 92'S €00 €00 00 00 100 €80 820 910 cv've t44 08l
2K e 0S50 vLEL 28've 000 ozel 610 1Y) 800 8v's 200 00 €00 00 100 Y0 2o L0 680 Gl ozt - o
o - €50 0601 osL'te 20 cL'6 910 810 100 20's 00 00 100 G000 00 €50 ¥20 900 LLLS L 09 he)
o 2/ 800 269 (%48 000 &L cLo L0 200 S9Y €00 200 00 €00 S00 6€°0 L0 cLo G6'v9 - Rl 0 N»Cul %
an ~ = % SPY M % edz 1S % -HO % -20 % O2H % OIN % EOZIN % [BIOWIN % SLBN% [BIBWON %IAON %AON %200N %AION %S| BN % £0210 % [e1ew 1) % S| QN\V ydeg ewil yoi3 B n
(-]
[ =
E| = = | I B -
m N T
F ~ i
i i , = . . Shiia . ‘SRR .
_ =]
| | | 2
(v) yydeg
A
»
N
Q
T N
(=]
. 0002
!
o 00°0€ B
% €dZ 1S —— , 00°0¥% m
% SL O—+— N 3
>
% dZ IN—e— m 2 M
: b [
% S| BN —x— - 000S 9 glse
= | o
% PE ON —>— 5 2]
[ o
% SL Bl ~ FEaS
0009 S
i 2
T 0002
m
a
L]
0008
(]
0006 4
>
L0
©
(<]
[=]
. L
00001 »
o
[}]
©
[
> b |
Vv2040d @|dweg uo ajyoid yydag &
T
- z 3 I I | 1 @
(7]
L T T T E R Eli T F 2
| _; | | @
3 v. F b F - =
: | | L = | = L 1 s
w | I | el o

70




73

Project No.
Book No.

T

TITLE

L

From Page No.

(v) wdeq i
00°0009 00°000S 00°000% 00°000€ 00°0002 00°000} 000 i

—*c’v&‘ﬂ?;;

| Q
8
By
v- 0
s
ek ooy F- R
Y & R
" 2P
. +000S - L
W B
. 2 N
0009 8. 3
% GPY M —=— Rl N
% ¢dz1IS—— | —+t 0002 "
% S} O—4+—
% dZIN—e— | 1008
% S| BN —¥—
% PE O —¢— :
% 8| BN 0006
% dZ 10 —=—
% S| D —e— — 0000}
Z uny - 1040d @1dwes uo 3jyoid yideQ

W 72 oide Jolon rn

T {3

T i

,7:4/' PoFe)

T
T

Y ) ;4/4’

A

T

4

T T

TITLE

i

L Gegcepie

T

Project No.
Book No._____

°2>

e é.
A

Z/e

&

T

S

f

g
R B

s
-

From Page No.

72

T

T

T
—_——
]
1

r (v) wydeg
. 000€ 0052 0002 00S1 000} 00S 0
= o o o £ & & E S S - 8 3 B 8 N 3 58 B N 8 9 5 S 9 ST S ess oo.o

b FoaXuY oV aYoV ¥ ¥ = » = — .

I 00°0€
=
! 3
, /:1 000y =
(2]
i o
-
000S 8
B At 3
= o g
+ 0009 8
| % SPY M —— B -
1 %edzis—| | 90U
% SL O—+—
i . % dz IN—e~| —1 0008
I % S| BN —%—
Wr gum OEIIXI L 2 OOOQ
I % SIL B
I b — 00001
% SL O —e—
r
w I uny - 1L040d uo 9jyoud yidaqg
- L 1 B e h W W E il _ il
et PP B LR R E L L LR BT
Foh ! el OO0 I [ | O | L 8 4 & i 3 ~ _ _ _ _ L& 1 4 3 - E & 3

wplospet—

To Page No.

/e .

Date

]

Invented by
Recorded by

Date

Corrtir s A o P

g
Witnessed & Understood by me,

To Page No.

/09//04—

Date

Recorded b K
- P

Invented by

Date

Witnessed & Understood by me,




/ 1 Project No.___ E E E | l l I Project No. \
Book No.  TITLE TITLE_ G717 G288 Jesps for Alhy 22 Weld Tesri  Book No.____ 75
T T T"T [ LR I S RS I I T =" T e 7%&};", <. | m— =TT T T
From Page No. £ salo St 4‘ & ; ) T AT T T T T -
T T T -;_ T byl,‘kf 'lé/?e]’?,)f ; lffV‘l-ely Iq T ,‘I Mélﬁ‘#l. ’k""/l/% T I T T T T Frolrn P?QEIN—OL—l— (-?eer h?k ot Z T M ’) T T T T T
x10% 7 - N .
! r “ _:__._ T /\ |/P‘;’L L]S[&&,”?]?”%f QM IP}‘DFCQ ¢(Ikle~f T T T T T T T T T T T T T T T T
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— ASTM G28 Method B Test Matrix for Alloy 22 Weld Fusion Zone
Sample POF02A - after depth profile ' T
Neme  Pos. FWHM Area  At% L — Specimen #* Start wt.(g) Final wt.(g) LxWxT (mm) e B
Ols 532.00 5.243 67470.9 19.054
Nals 100 26 19308 200s T — As-welded | 4.43919 4.4 3g 0l 19.1 ¥ 5.35 X 5167 —
Siin 103.00 2408 2678.6 1.587 S s 8
Wi D i A el T - Aswelded g | 43267 4.32576 | 101X §3 ¥¥o B
Cr2p 573.00 3348 187601.5 15.521 . = )
Mo3d 22700 2742 1586580  9.593 g e 1125°C/20min | 4 .|oiSo . 100kl 19.12% §.09 ¥ 5.03 —
A A B ! 1125°C/20min 2 3.6233% 3.L24!1g 15.17 Y 4-S2 ¥ S.(3
——p ] 1125°C/th | 4.0902 4-08744 15.04 ¥ 4.6l X 531
e S 1125°CHh 1 H.0513% 4.04984 19-% ¥ 9-99% S 39 N
R 1125°C/4h | q.01439 o.110% 18949% 493%5.32
] 1125°C/4h 2 o - 03594 4.03319 1991¥ 494 X S5-3§ —
T b |. Test Procedures —_—
T —— a. All tests will be run using ASTM G28 method B for 24 hours. 4 20 —_1
EEEN—— b. Test specimens will be cut out from half of the flat crevice specimens and polished to 1
| — 1 grit finish. T
. i T T T ]
Binding Energy (eV) ; T — T
‘ j [ II. Calibration Information:
1
LSSkt i - a. Weight measurements taken with | R B m—
Model# SacYogious SN# 12305099 Cal= S/u os Due= n /,, [05'
T ¥ T T T ] [} 1 T ¥ T T T T T T 1 T T T T T T T T T T T T thu‘us — 11
T T LI e — | p— T T T T T T — s R St T b. Dimensions taken with - : :
7*' — T Model# Sisnnett To4 SN# 03031512 Cal= 5)w o5 Due= 3/24 of
T 1 T T T T T 1 T T T T T T T T T T T T T T 1 T T T T T T T 1T
T
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| — T T T | — — T T"TT /l — T ) T T 1 I T T 3 2 p) ———
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Corrosion Rate Calculations After ASTM G28B Testing ' ' ' ' ' ' ! CN 93 A P
As-Welded As-Welded 7125 C/20 min 1125 C/20 min — ¥ A center of excellence in earth ™
T T T T T T T
K 8.76E+04 8.76E+04 8.76E+04 8.76E+04 . . .
[V 0.00118 0.00093 0.00084 0.00115 et = sciences and engineering ™
-|Alemr2) 4.53 4.50 4.38 4.12 .
I T(h) 24 24 24 24 - // 6220 Culebra Road - San Antonio - Texas, U.S.A. 78228-5166 ™
D(g/cmA3) 8.69 8.69 8.69 8.69 T T T T T T
R(mm/y) 0.1095 0.0869 0.0805 0.1173 - T
T R(mpy) 4.3137 3.4206 31710 4.6216 L B -
Depth{um) 0.30 0.24 0.22 0.32 - L
! T Test Surface |Preferential attack |Preferential attack [No pit; Shallow, isolated [No pit; Shallow, isolated ! ! ! f T ' R
Inspection  [that resuits in high [that results in high |surface attack and surface attack and -
density small, density small, morphology of grain morphology of grain T T 7 T T T A AUQUSt 1: 2005 T
shallow pits shallow pits boundary etching boundary etching . T
T T T ' Mr. Carl Steinke
T 1 T T T T T T T T T T T T ¥ T 1 I 1 i ' I ' T T T T T 1 B RBD Entel’pl’ises
E— ———— - 2437 NE Twin Knolls Drive, Suite 2 —
1125CAh 1125C/A h 1125 C/4 h 1125 C/4 h Bend, OR 97701
T K 8.76E+04 8.76E+04 8.76E+04 8.76E+04 S B e pama o
W 0.00278 0.0 . ) N
L ey o e 0008 00028 S— . Reference: Requisition # 05028928 T
B((h)/ ) 24 24 24 24
T T g/cmA3 8.69 8.69 8.69 8.69 — T 1 . T
R(mmyy) 0.2708 0.2349 0.3907 0.2651 Dear Car:
TR— R(mpy) 10.6653 9.2512 15.3853 10.4413 — 1
Depth(um) 0.74 0.64 1.07 0.73 i i i i —
b1 Test Surface [No pit; Extensive No pit; Extensive No pit; Extensive No pit; Extensive B R R - Enclose_d please_ find four A"Oy 22 SpeleT)QQS (POF04, POF 06, POFOQ, and POF1 0), in WhICh
Inspection  {intergranular attack with intergranular attack with intergranular attack with |intergranular attack with POF1 Oisa dUphcate of POF01 from RGQUISItIOH #05021 257: submitted for surface analyses “{Ith
—— gf;gegoﬁfméons along g:ﬁegoﬁggons along gﬁiper fa?:it;itri%ﬁies :Eenper g?:it;it;%nsr, R s e T x-ray photoelectron spectroscopy. The objective of this investigation is to characterize the passive ™ |
g9 99 aries ‘ I surface films for determination of the thickness, composition, and oxidation state of the films. Eor e
R{mm/y)=(K*W)/(A*T*D) each specimen, a wide-energy survey will be conducted on the as-received surface to determine -
T R(mpy)=R(mm/y)*(3.45E6/8.76E4) T B surface elemental composition. The survey will be followed by high resolution scans.comblned wat_h
- — Depth(um)=(W*10000)/(A"D) [ . in-depth ion sputtering to determine concentration depth profile. The high-resolution spectra will ——
5 . be curve fitted to determine the oxidation state of nickel, chromium, and molybdenum, as well as —
| e L ' the chemical-bonding environment for oxygen. Note that the instrument needs to be calibrated for
, T T T T T T T T T T T T T T T T B B - binding energy and sputtering rate. The calibration information will be provided to me along with
* / the results from the passive film analysis.
T T T T '("L——_L-M T T T T T T T T T T T |/ T T T T T T T 1 i
T T T T T T T T T T T T T T T T T T T / T T T T T T T T 1 Please call me if you have any questions. Thank you for your assistance.
—
T T T T T T T T T T T T 7 T T T T T T T T T T T T T T ™ .
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T T T —
Au4f7[1] Cu2p[2] : e e R p T
T x 103 103 — 1o L0
I . R T T
— T T . 65] —_— Sample POF04 - at a depth of ~13A
45 3 ] ‘5‘ Name Pos. FWHM Area  At%
——T—T—T < [&] Ols 531.00 3.6 198950.6 404
——]
‘ 60 — T T o Nl oeoo a7 xaer 1o T T
F—T""TT Nals 107200 1.6 2508.0 0.2
40 S et S Mg 1s 1304.00 3. 55814 06 1T
SigZp 102.00 ;g 248104 10.6
p—— T 55 Ni2p 854.00 2.9 10009.4 04
| T T} N - W4dS2 24200 4. 0 04
| T Cr2p sg.go 33 6;3327 4.0 T
| ——1—1—7 35 8| Ca2p 34700 41 162525 13 hd
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c s
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14 |
— T T T
Sample POF09 - at a depth of ~13A
T T Name Pos. FWHM Area At% T T
Ols 533.00 3.6 2652164 599
12] Cls 286.00 3.0 208885 113
1 T Nals 1074.00 3.0 394305 3.8 T T
Mgls 130600 28 141806 1.6
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10 K2p 29500 1.8 25254 03
. 7 T T T
i K |
T B S
1 . s ©
=TT 5 = 4 T T
® Z o
g .
— s} 2 1§ DA S M—
O
— T 6 [} DI MR E——
1 T T 1T 1
T o T T
. 4|
| AL T T
-
H % = & e
S 3 @AY
¥ = 2T 2 I S e B
SR D N : =
2 & Z a
o
. T T
L B | VO | L U e e Sy e e e e B e L
1400 1200 1000 800 600 400 200
T T Binding Energy (eV) T T 1T
T T T T T T T T T T T T T L T T T T T T T T T T T T T T
1 3 — T T
x 10
11 80 S A D B
Sample POF10 - at a depth of ~13A
T T Name Pos. FWHM  Area At% T T T ]
Ols 533.00 3.509 1711495 35678
70 Cls 285.00 3215  92372.0 46253
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From Page No. 2'. E/el’?;’?ﬂﬁ/ C&/?CZ&?%W’?"J’! (éy‘ﬁ:’ I i i T T i T T T i i T T
T T T L ¥ ] T T [ T T 1 T
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Etch Time (sec) SIO2EQ(nm) C1s% Cr2p% Mgi1s% Mo3d% Nais% Ni2p% O1s% Si2p3% W 4d5%
- 0.00 0.00 32.12 4.94 0.28 0.04 0.00 1.67 48.66 11.49 0.79 [
300.00 6.38 15.93 8.00 0.41 0.13 0.00 2.07 58.78 13.43 1.25
— 600.00 12.75 11.54 9.98 0.43 0.18 0.00 3.39 60.01 13.34 1.12 R
: 900.00 19.13 10.04 10.66 0.41 0.19 0.00 3.79 60.69 13.01 1.21
b 1200.00 25.50 6.82 10.83 0.39 0.24 0.00 413 63.02 13.31 1.26 [
1500.00 31.88 5.30 10.98 0.00 0.23 0.00 4.50 64.54 13.27 1,19
1 1800.00 38.25 4.28 10.68 0.00 0.19 0.17 473 64.78 14.09 1.08 [
2100.00 44.63 4.02 11.03 0.00 0.25 0.30 4.98 64.96 *13.17 1.28
1 2400.00 51.00 3.27 10.38 0.00 0.22 0.72 5.35 65.58 13.43 1.06 '
2700.00 57.38 2.00 10.67 0.00 0.42 1.38 6.12 65.71 12.61 1.10 ]
T 3000.00 63.75 3.00 10.13 0.00 0.55 1.81 7.40 64.21 11.88 1.03 v
3300.00 70.13 2.00 11.16 0.00 0.91 1.53 8.29 62.83 12.11 1.16 B
[T 3600.00 76.50 1.85 11.82 0.00 1.32 1.87 10.50 59.98 11.34 1.31
3900.00 82.88 1.38 13.57 0.00 2.33 1.43 14.31 56.44 9.17 1.38 —
[T 4200.00 89.25 1.18 14.86 0.00 3.48 1.08 20.07 49.34 8.21 1.78
4500.00 95.63 1.09 16.79 0.00 5.06 1.03 25.57 42.41 6.05 1.99 p——
T 4800.00 102.00 1.47 17.92 0.00 7.02 0.51 32.24 34.77 3.55 2.52
5100.00 108.38 1.60 19.85 0.00 8.37 0.39 38.62 26.35 2.15 2,70 R —
5400.00 114.75 0.00 21.11 0.00 10.36 0.00 41.61 22,13 1.42 3.38
A— 5700.00 121,13 0.00 21.69 0.00 11.31 0.00 46.47 16.58 0.00 3.94 E
6000.00 127.50 0.00 22.18 0.00 11.82 0.00 48.91 12.81 0.00 4.28
S— 6300.00 133.88 0.00 23.28 0.00 12.59 0.00 49.87 10.29 0.00 3.96 e
6600.00 140.25 0.00 24.02 0.00 13.23 0.00 49.32 9.41 0.00 4.02
. 6900.00 146.63 0.00 24.07 0.00 13.03 0.00 50.24 8.85 0.00 3.81 .
7200.00 153.00 0.00 23.52 0.00 13.03 0.00 52.56 6.96 0.00 3.93
EE— 7500.00 159.38 0.00 24.73 0.00 13,62 0.00 50.82 6.59 0.00 4.24 L
7800.00 165.75 0.00 24.97 0.00 13.36 0.00 51.87 6.05 0.00 3.75 N
— 8100.00 172.13 0.00 23.73 0.00 13.19 0.00 53.98 5.26 0.00 3.83 R
8400.00 178.50 0.00 24.47 0.00 13.30 0.00 52.62 5.63 0.00 3.96 ]
—T 8700.00 184.88 0.00 24.20 0.00 13.34 0.00 52.49 5.93 0.00 4.05 ‘w
9000.00 191.25 0.00 24.48 0.00 13.65 0.00 51.76 5.76 0.00 4.35 —
T 9300.00 197.63 0.00 24.23 0.00 13.47 0.00 53.83 4.42 0.00 4.06
9600.00 204.00 0.00 25.38 0.00 13.16 0.00 51.79 5.44 0.00 4.23 .
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