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N San Antonio, Texas 78216 ) : , .
(210) 494-3651 * Fax (210) 494-6139 | A8306 VL 5 ISO 9002
ST www.tezastoolmakers.com [IBURNL 22, S7ERED — ,
T T T T
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] ‘ T T T
T T T
TO: Southwest Research Institute CUSTOMER P.O. 383987S
6220 Culebra Road T T T
e San Antonio, Tx. 78238-5166 TTIJOB #: 348511 : : :
T T T T
! DESCRIPTION 10 EA_; P/N 20-06002-01-081-005 XPS Specimen T 7 T
T T T T
o ] T T
T { I
T 1 1 ]
T WE CERTIFY THAT THE ITEM(S) ON THE ABOVE REFERENCED PURCHASE ORDER HAVE —T T
- BEEN PROCESSED AND/OR MANUFACTURED IN ACCORDANCE WITH:
: Drawing I ' '
T T T 1
i T T 1
RECORDS ARE ON FILE AT THIS FACILITY, WHICH VERIFY OUR PROCESS CONTROLS, AND
AVAILABLE FOR REVIEW UPON REQUEST. INSPECTION RESULTS ARE AS FOLLOWS: T T T
e — Accepted T T T
) 1 ]
T TEXAS TOOLMAKERS, : . |
BY . ] T 1
(Casey Ridgway)
TITLE: JA. Mafiager, T T T
[4
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3957/ | 20-00002-0) -p8 | -€O5 3539575
! { T Customer: Part Name: Log No.:
I SW.R. T XPS Specimamt 3204 0O5-<
Inspection Pian: Qu:‘fmtity: Sample Size: | Accept No.: Reject No.: NR No.:
T 0 e el 0 [0 |10 [T
100 % Specified Dim. _1st Article l l
I ' ' Zone Dim. [ Char. Tolerance™ Actual Equipment S/N Comments
T L 5 mm | 12.87 | 777/0Z
T T T o ’q mm /g ﬁ W’/&Z 2
3. NP ) 1] = /.09 | 7Al~/03
T T T
Nl S W 54-5.7 |02
oo 5. D mm 3.0 TIEAD 2
— G| Hoam 1033 236-237 | 727-/02
1 i i
T T T L |
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# Surface Analysis of C-22 Specimens B
b e
[ Objective: Produce specimens under passive and transpassive conditions. T
 Alloy/ Heat No. : C-22 / 2277-8-3175 e
F Specimen Preparation: Specimen surfaces polished to 2000 Grit finish using SiC paper. Specimen et
—  cleaned in acetone and rinsed in DI water. —
P Specimen #1 Specimen #3 Specimen #5 Specimen #6 —
| Initial Weight: 7.83117g 7.85528g 7.86841g TEEABdg 2T
" Final Weight: 7.83294g 7.85557¢ 7.68673g 7.59946g ' |
r Eapplied vs. SCE 0.10V 0.10V 025V 025V e
" DataFile: C22XPS1 C22XPS3 C22XPS5 (s
& Potentiostat: Solartron 1480 SN: 00240053 o
& Last Verification Date: 8/1/03 Verification Due: 2/1/04 Ene
b .
1 Specimen #7 Specimen #8 —
— Initial Weight: 7.727949 7.64485g ——]
—  Final Weight: 7.72375g 7.63979g e .
et Eapplied vs. SCE 0.60V 0.60V e g
" Data File: C22XPS7 C22XPS8 e |
e Potentiostat: EG&G 273 & 273A SN: 41108 & 10120 B
P Last Verification Date: 3/4/03 Verification Due: 9/4/03 |
== . 3
—  Weight measured with:  Model: Sartorius Genius SN: 12809099 —r
- Cal: 5/15/03 Due: 11/15/03 _—
[ Solution: 0.028M of Cl (1000PPM) + DI Water to 2000mL e

-
[ Test Temperature: 95 C = e
[ Counter Electrode: Platinum Flag |
[ Reference Electrode: Fisher SCE -
 Gas: 99.999% Nitrogen g
. - 3
T m&/ OUM¥ " o 'Te.ssfs |
L Caseey = 70\as CANPST ¢ 2.9 has =

L ?q\\a;s - _C22¥PSY = Ja.9hms A ¥ j’/{/or« :
e SR : Aopue Yo ook
C23YPS (= A4S ToPageNo.
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BXperiprental Condodsdns .
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Al ki source
T ] T T 1 T T L] T T T T T T T T T 1 T T T T
eSS Eperpy. &£ #SfeV
i T I ] r 1 ] T T T T 1 T T 1 T T T T T T T T T T
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T
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1 {3 T 1
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T T T T
T T ° 1 T
T T 1 T
T T 1 T
T T T T
Area o )
T T Ols 53250 3.087 3075589 45.522 G T T
Cls 287.00 2234 1073185 38155
Zn2p3/2 102250 2251 46763.4 1321
Y7 Ni 2p3/2 856.00 3414 56797.1 2217 2
5] Cr2p 57900 3270 1920063 8325 s . . T T
Mo3d 23300 4512 357911 1134 > | 2
S— Si2p 10300 2491 107142 3326 s 3 i
s ST A a T T T
e ol
—— °
GN T T T
o
1200 IOIOO 8&0 6(‘)0 4(!10 200 T T
Binding Energy (eV)
T T T T T T T T T T T T T T T T 1 T I 1 T I 1 1 T
T L T T T T T T 1 T I T T T T T T T T T T | T 1 T
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o T
12 T T T
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o
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T T T T T T
2 8]
J e g o T i T
Geauanm memem Name Pos. FWHM  Area At% 1 T T
Cls 29000 2270 900767 36.435
6 ols 535.50 3446 3135284 48688 -
P—r—r Ni2p32 859.50 2.39% 10814.2  0.480 o T T T
W4ds2 25000 4274 270629 1717
Cr2p 58250 3287 1752065 8.643
Fep 71650 4250 701584 2841
T T p Mo3d 23600 2174 331468 1195 T T T
& o
&2 L
=3
— z 3 3% B T
33 . §
&
e 2 5’355 T T T
»
N
| e © | 8 T
e — e ———— v
oo 1200 1000 800 600 400 200 T T .
Binding Energy (eV)
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 5 | T T T T T T T T T T T T T T T T T T T T
. . -,
C. Contn/ Specihren
T T T A | G T T T T T T T T T T T T T T T T T T T
4
T T e T T T
T T - T 1 T
| T L o T T T
= b i T T T
T T T 1 1
| T R B T
| 15
| o T T T
4
A e © 2 T T T
o
T T T T T
10
T T Name  Pos. FWHM Ara  At% ! ! !
Ols 533.00 2762 2427713 40.921
Cls 28700 2155 1152596 46.666
T T Ni2pd2 85650 2943 1723354  7.661 T T T
Cr2p 579.00 3.401 682945 3.372
Mo 3d 23250 4.061 382436 1.380
R e 5 T T T
e T T T
T T 1 i BE T
al \ 2 T T T T T T - T T T T T T T T
1200 1000 800 600 400 200
Binding Energy (eV) T T T
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RBD Surface Analysis Lab G: lysis Lab\C D Pan\08252003-si02-XPS.asn
—T Sample #: 1, Angle: 45 Acquired: Monday, August 25, 2003 E
XPS DepthProfile
P Sputter Time 60 mins. E
S— Min:0  Max: 100 —
/////
— /// —
/‘//
T Sputter calibration - XPS - 1000A of SiO2 on Si 7
T S e
80 /
- Ois /"  m—
—~ - ~ /
b— _pw -\ // R
\ /
l— \ / —
60 \ J,“
\ / T
1 \ /
— . \/ —
N
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\
] 40 / \\ B —
/ \
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N : \\\
1 1 _Sizp3 - ) \ ]
1 20 \ ‘
\
\
— gy T7
- )
1 \\\ T
4G M0 - .
— s . —
0 10 20 30 40 50 60
gl Time (mins.) s G |
T T i T T T T T T ¥ 1 1 T T T T 1 T T T T T T T 1 T T T 1
I I T A i T T T T I 1 I I‘ T T I 1 1 T T &7 T T T T I I I 1
) y 1 fool B [ 4E rn = 227 Ffn
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i T T T T T T T T T T T T . T T T T T 1 T T T T T T T T T T - T = T T T T T T T T T T T H T T T 1 T 1 T T L] t T 1 T
' b Elementel concentredsin data C. chemreal shate dita
. t 1 J T 1 T T 1 T ] T T T T T T T T ¥ T T T T T T T 1 T T T T [ T T T T T T T T T T T T T T T H T T T i T T T T
T T 100mV-Specimen#1 T T T T T T 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 T T T T
: Time(sec) SiO2 EQ(A) c cr Mo Ni o Zn Skerment ] ~ 5/’e¢~/e.r Concn focirtn resirffs
: J 0 0.0 26.44 12.32 1.28 3.32 54.19 2.44 T 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 T T T T T T T T
¥ 9 3.4 46 2159 232 767 607 3.; 12
’ .36 2,
T T 18 6.8 1.91 2459 :;g 1gg§ . ?,g ?)8 1 o7 T T T T T T T T Etch Time(sec) C1s% Crmetal% Cr203% MolV% Mo0O2% MoV% MoVli% Mometal% Nimetal% Ni203 % NiO % 02-%  OH-% Zn2p3 %
27 10.2 232 26.68 : 1253 5428 17 0 31.61 066  10.99 0.13 0.07 0.25 0.52 0.18 0.71 1.65 026 075 5000 2.21
————T 36 13.6 031 27.98 3.2 - oss 116 — T — ; T 9 6.50 159  19.18 0.32 0.18 0.68 0.69 0.43 1.55 3.00 143 1946  41.68 3.32
! 5 17.0 005 2855 335 16.04 50. 112 18 2.36 320 2080 043 0.31 0.76 0.73 0.68 262 2.92 142 2763 3334 2.79
f S ——— 54 20.4 028 2941 364 1987 4568 . — — — . : 27 1.54 429 2240 042 - 0.41 0.70 0.64 0.91 4.08 2.07 153 3051 28.27 222
63 238 045 2942 377 2371 4183 081 36 1.37 585  21.68 0.30 0.47 0.62 0.68 1.25 5.04 1.48 217 3108 2612 1.88
72 27.2 036 2751 376 - 3105 3655 075 45 0.66 719 2167 0.32 0.565 0.49 0.51 157 8.50 145 155 3056 2359 1.40
T T T 81 30.6 03 2565 424 3694 3202 084 — i — T T 54 225 845  21.21 0.27 0.50 0.52 0.45 2.02 11.68 0.63 173 2828 2097 1,07
1 90 34.1 0.004 2352 473 4376 2741 057 63 0.91 969 2058 0.28 0.42 0.44 0.32 2.47 14.99 0.99 202 2610  19.89 0.87
— T T T 99 37.5 024 2217 517 4706 2561 026 ; T A T . T 72 1.16 1048 1851 0.06 0.54 0.44 0.25 2.82 20.29 1.22 149 2271 19.25 0.78
409 046 2006 523 5075 2245 0.14 81 1.45 1115 1631 0.38 0.44 0.34 0.29 3.30 24.33 0.53 268 2105 1695 0.80
i 108 443 14 1916 56 5429 1918 036 90 1.58 1120 14.10 0.40 0.41 0.33 0.25 3.89 26.83 117 498 1842 1574 0.71
1 : 003 1909 603 5644 1808 032 T T T T T 99 170 170 1238 031 05t 043 019 4.43 30.80 123 522 1699 1373 038
| gg g:: 036 1794 601 5947 1629 023 108 1.56 12.31 11.15 0.23 0.74 0.22 0.29 4.73 33.29 1.47 605 1499 1263 0.35
J T o4s 051 1803 62 6047 1465 012 1 LI T T 117 1.91 12.36 8.84 0.15 0.58 0.44 0.34 5.20 36.31 0.73 727 1256 1278 0.53
| 144 : - 6a3 6295 1344 026 126 2.43 12.77 7.63 0.11 0.68 0.38 0.29 5.59 38.47 1.58 722 1321 9.36 0.28
‘s T 153 5§7.9 0.003 1697 a5 6307 125 007 — — —r . T 135 2.63 12.76 6.89 0.46 0.56 0.23 0.24 5.77 39.57 207 7.81 10.81 9.85 0.35
1 : 162 61.3 031 1718 68 - 1185 041 144 3.31 13.03 6.64 0.31 0.42 0.26 0.15 6.27 38.07 228 1004 1141 7.50 0.31
171 64.7 006 1707 692 6397 : ’ 153 2.60 13.12 5.70 0.42 0.45 0.11 0.20 6.48 42.92 1.88 8.15 8.55 9.14 0.27
T
T ! T ! ! ! T T 162 352 13.50 4.35 0.39 0.35 0.31 0.30 6.87 42.97 1.91 9.13 8.42 7.93 0.05
171 3.80 13.73 4.90 0.43 032 . 030 0.19 7.15 43.42 174 8.78 8.50 6.66 0.08
1 1 T T T T T T T T T
T T T 1 T J T 1 1 T L I T T T I 1 T T T T T T T T T 1 T T T T T 1 T T ¥ T T T ) ¥ T T i T T T I T T T I 1 i T
T T T T T T T T T T T T T LI T T T T T T T | T T T T T T T T T T T T
Spechre, #) =  Spec/es Costrbutbn Fesoli
T 600mV-Specimen#7 T T T T T T T T T 771 T T T T T T T T T T T T T T T T T T T T T ] T T
Time(sec) SiO2 EQ(A) C Cr Mo Ni o] w Fe .
B 0 0.0 1974 124 116 114 5578 128 851 ' T Y — T T — , —
12 45 725 1638 177 117 5986 175 11.81 Etch Time(sec) SiO2 EQ(A) Crmetal% Cr203% MolV% MoO2% MoV% MoVi% Mometal% Nimetal% Ni203% NiO%  02-% OH-%
——— 24 9.1 323 1834 203 08 595 278 133 r : T — . y 0 0.0 567 9433  10.81 613  21.88 4529 15.89 27.00  63.23 9.77 148 9852 —
36 136 233 2006 211 097 5818 25 1384 9 3.4 767 9233  13.83 767 2057  30.03 18.91 2589 5013 2397 3183 6817
48 18.2 202 208 209 122 5781 293 13.12 ©o18 6.8 1334 8666 1482 1068 2603  25.02 23.45 3766 4193 2041 4532 5468
T T T 60 227 1.05 21.66 216 0.97 57.85 291 13.39 ¥ T T T T ! T 27 10.2 16.07 83.93 13.44 13.35 2282 20.86 29.53 53.18 26.92 19.95 51.91 48.09
72 272 3.62 21.88 215 1.4 55.04 279 13.11 36 13.6 21.24 78.76 8.97 1417 18.70 20.54 37.62 57.95 17.07 24.98 54.34 45.66
T 84 38 497 2104 213 145 5277 314 145 Y T q — ; T - 45 17.0 2490  75.10 919  16.05 1420  14.80 45.77 7395 1261 13.44 5643 4357 —
= S momm iz ociomE i SoOE o= ogp 3 oumopmoumo ozmomaownome oo i
T 108 409 183 2323 222 1.8 5273 306 1507 — - g ; - - - - - - - .24 5674 4326 —
T T T 72 27.2 3616  63.84 143 1815 1079 6.16 68.46 88.21 5.29 650 5411 4589
120 45.4 266 2288 235 311 5277 255 1367
132 499 468 2194 248 287 5119. 289 1396 81 30.6 40.61 59.39 7.98 9.24 7.20 6.11 69.47 88.35 1.93 972 5539 4461
T T 1 : . y : - : - : T | — T T — 90 34.1 4427 5573 7.53 7.67 6.27 477 73.76 81.35 355 1510  53.93 46,07
;‘Sj 542 237 2229 255 348 503 283 1618 99 37.5 4858 5142 5.25 8.68 7.37 3.20 75.50 82.68 331 1402 5531  44.69
T e — 7. 0 2557 215 595 5148 219 1265 — ' , A 108 40.9 5249  47.51 377 1185 359 4.69 76.11 81.58 359 1482 5428 4572 —
: 264 99.9 0 2343 274 868 4769 235 151 117 44.3 5830  41.70 2.26 8.60 6.63 5.09 77.42 81.95 165 1640 4956 5044
324 1226 0 232 323 1097 4485 253 1522 126 47.7 62.61 37.39 155 9.69 5.33 413 79.31 81.38 334 1528 5851 41.49 —
L R
384 145.3 0 2268 351 1158 4414 258 155 T LI T T ' 135 511 . 64.94 3506 6.37 7.70 3.19 3.25 79.49 80.01 419 1580 5232 = 47.68
444 168.0 0 2236 372 1258 4359 278 1497 144 54.5 6624  33.76 417 5.62 3.49 2.08 84.64 75.56 453 1992 6034 3966
F—T T 504 190.7 0 2248 393 125 4329 257 1523 T T T E— T T — 153 57.9 69.71 30.29 5.49 5.92 1.49 2.60 84.50 81.05 356 1540 4833  51.67 ]
564 213.4 0 2329 403 1247 4195 296 153 162 61.3 75.61 24.39 4.78 4.30 3.82 3.60 83.50 79.56 354 1690 5149 4851
— T 624 236.1 0 232 3.95 12.09 4259 254 1563 T T T T T T T I 17 64.7 73.71 26.29 5.08 3.86 3.55 2.29 85.21 80.49 3.23 16.28 56.09 43.91 —
T T T T T T T T . . , . . . . . . . . . . . . . . . ]
T 1 T T T T T T T T T T T T T T T T T T T ! I 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 T
T T T - T T 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 T T Y
il
! L L Control Specimen I 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
Time(sec) Si0O2 EQ(A) C Cr Mo Ni o]
T 1" 0 0.0 33.45 5.36 164 1617 4339 T T T T T T T T T T T T T 1T T T T T T T T T T T T T T T T T T T T T T T
9 34 483 136 3 3952 39.04 /
18 6.8 357 1552  3.34 4807 29.49 . r — T T
! ' ! 27 10.2 133 158 341 5669 2276 J ! I T i T T T 1 T T T T T ,/ P T 7 T T T T T T T T T ] T T
_ 36 13.6 089 1512 357 6176 18.65 — : . — —r : . RS T T L | L T T
: 45 17.0 0.92 13.82 3.79 66.3 15.16 T T T T T T T T T / T T T T T T T T
‘ - 54 20.4 03 1358 41 6895 13.08
! 63 238 057 1292 428 70.41 11.81 f T ! T T f ! 1 T ! T T T l T T T T T T T T T T T T T T T T T T T T T T T T
72 272 163 1276 472 7074 1015 /
T T T T ' T T T T T LI e | T T T ¥ T T T T T T T T T T T T T T
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