INTERNATIONAL

Corrective Action 1323
Carondelet Division - CA/ PA / RGA Database
Corrective Action Type NCR

Date 7/27/2005

CA Originator C. Ruud

Applies to: Coil castings C-1, C-2, C-3, C-4 and A-1 and C 1 shim and four C coil and six
A coil shims

Description of Defect / Non-Conformance
Phosphorus levels in material produced to date exceed specification limits. Both
phosphorus and sulfur readings reported erroneously in certifications.

Certification reports have shown phosphorus and sulfur levels in the <.01% range.
Independent laboratory data confirmed phosphorus in the .018 to .033% range and
sulfur in the .005 to .022% range. Actual levels of some tests are above those in PPPL
Specification NCSX-CSPEC-141-03-07 Rev 7.

Nonconformance was first suspected as a result of analysis of zoned attached test
specimens volunteered by MetalTek International as response to PPPL questions on
weighted average chemical analysis and quality of blending in the gating system.
Nonconformance was verified on the bars used in the study and has been extended to
evaluation of previously poured products.

Root Cause

Specification limits were set below the levels achievable through use of available raw
materials. Spectrometer did not properly calibrate for phosphorus and sulfur at levels of
specification due to equipment malfunction.

The chemical specification of EIO heats uses alloy CF8MNMn-Mod which incorporates a
type standard calibration with a certified reference material (CRM) BS180. This enables
the operator of the spectrometer to match the elemental concentrations of this alloy with
corrective factors. These factors are determined by analyzing the CRM and having them
compared with the calibration curves for each element. The phosphorus and sulfur
content have very low measured intensities due to low concentrations. Intermittent
failure of the spectrometer intensity measuring card caused higher intensity readings for
phosphorus and sulfur. Subsequent checks with the CRM resulted in low corrective
factors that were not detected. This in turn resulted in low reported concentrations for
the EIO samples. All the major elements, which are measured on other intensity cards,
have been closely monitored and matched very well with the CRM and thus were
reported correctly.

Corrective Action

Modification to specification for phosphorus and sulfur will be requested. Limits will be
set based on process capability and consistent with other stainless steel grades.
Replacement of deficient card in spectrometer will be made upon delivery.
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Subsequent immediate analysis of chemistry results, obtained by wet analysis, is
attached and demonstrate top of specification for sulfur and over specification for
phosphorus. The spectrometer manufacturer has performed an analysis to determine
the cause of the malfunction and verified that the intensity card has an intermittent fault
and must be replaced. The card has been ordered and scheduled for replacement on
August 15, 2005.

Until the card is replaced we will be performing additional type standardizations to
ensure accurate sulfur and phosphorus analysis. Additionally, for coils made until the
card is replaced, an independent laboratory will perform a verification of the chemical
analysis.

Verification of Corrective Action
Will be determined at a later date.

Preventive Action

In addition to spectrometer faults, we have identified that the specification ranges for
sulfur and phosphorus is unattainable. Analysis and specifications for virgin charge
materials predict sulfur at 0.040% maximum and phosphorus at 0.040% maximum. We
have no way to remove phosphorus from the melt and do not intentionally add
phosphorus. So, the confirmed coil analyses, along with analyses of virgin material
heats, demonstrate sulfur in the range of 0.010% to 0.022% and phosphorus in the
range of 0.018% to 0.033%. These results are consistent with our charge material
analysis. We will request a deviation for phosphorus in the subject parts and also
request a permanent specification change to 0.040% maximum for both phosphorus and
sulfur, to allow us to provide non-discrepant material. This change will not affect, in any
way, the physical properties or material performance because all coils and test material
exhibited sulfur and phosphorus within the new ranges despite inaccurate reporting.
Other actions: Specifications have been added to the BS 180 standard and the type
standard will be measured against the criteria.

Estimated Completion Date
August 15, 2005

Actual Completion Date TBD

Signed: C. Ruud MZZ/

CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick
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Guide to St Louis Testing Report Dated 7-26-05

Sample name

Sample origin

A1Z1 Cast on bar A-1 coil, zone 1

Al1Z2 Cast on bar A-1 cail, zone 2

A1Z3 Cast on bar A-1 coil, zone 3

C1 Cast on bar C-1 call

C271 Cast on bar C-2 cail, zone 1

C272 Cast on bar C-2 coil, zone 2

C273 Cast on bar C-2 coil, zone 3

C321 Cast on bar C-3 cail, zone 1

G322 Cast on bar C-3 coil, zone 2

C3Z3 Cast on bar C-3 coil, zone 3

F1 Final analysis button from ladle for C-4 coil
F2 Final analysis button from ladle for C-4 caoll
F3 Final analysis button from ladle for C-4 coil
P1 Preliminary analysis button from ladle for C-4

colil

Testing is underway of the heat used to pour the four C coil and six A coil shims.
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Chemical, Meltallurgical, Mechanical, Nondestructive, Environmental Testing, Analyses and Field Service.

July 26, 2005
Lab No. 05C-0608
invoice No. 59891
¥ No 21324
METALTEK INTERNATIONAL Fage i of 1
8600 Commercial Blvd.
Pevely, MO 63070

Attention: Chuck Ruud
REPORT OF CHEMICAL ANALYSIS

SAMPLE ID: A1 Z1, A1 72, A123,C1,C271,C2 Z2, G2 73,
C3271,C372,C3Z3,F1,F2, F3, P1

RESULTS: %

ANALYTE AlZ1 A1Z2 A1Z3
Suifur 013 - .nos 010
Phosphorus 025 023 018
ANALYTE C1 C271 C2z2 G273
Sulfur 014 022 018 015
Phosphorus .018 .024 021 025
ANALYTE C371 cazz C3Z3
Sulfur 013 014 .012
Phosphorus .024 .025 021
ANALYTE F1 F2 F32 P1
Sulfur 014 0158 012 .010
Phosphorus 029 033 | 028 030

Sulfur Test Method: ASTM E1019-03

' Phosphorqus Test Method: Colormetric

/ 7
ldsntification of t=tted specimen provided by the cliant, s '

Robin E. Sinn

Laboratory Director
RES/nme v

MEMBER

2810 Clark Aveniua # St. Louis, MO 63103-2574 e {314) 531-BOBG » FAX (314) 531-8085
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Carondelet Division

8600 Commercial Blvd. - Pevely, MO 63070 USA
Phone: 636-479-4499 - Fax: 636-479-3399

August 16, 2005
Report on Alloy Specification Development of Contaminants Limits

MetalTek International was requested to comment on the limits set for the contaminants,
specifically Sulfur and Phosphorus, in its specification recommendation to PPPL for the NCSX
program. This is the result of that investigation.

In review of the data and efforts in the 2.1.2 Task (Alloy Selection) under the prototype contract,
several items were of note relative to the alloy chemistry development:

1.) Inthe onset, Alloy#1, a less alloyed variant of 316ss, was considered; however, the
concern within PPPL and MetalTek was the effects of water quenching on the alloy
during solution anneal (e.g. dimensional control and residual stresses).

2.) The limits for P and S in the Alloy #1 were set to comply with standard CF8M (cast
“316ss”) limits of 0.04% maximum for both.

3.) In order to eliminate water quench, a second alloy was funded under the scope of the
2.1.2 Task. This alloy was successful and has been referred to as “Stellaloy.”

4.) The limits for P and S in the Alloy #2 were set to comply with standard [imits for CF8M,
again 0.04% maximum.

5.) Heats were made for each alloy, with both P and S well below the 0.04% maximum
limits; however, one heat showed P above the 0.015% ultimately recommended.

6.) Based on review of the testing, MetalTek International Research recommended a
chemical composition range for the ultimate 2.1.2 task. This range incorporated
restrictions on the P and S at 0.015% maximum limits. Insufficient review of this
recommendation against historic chemical analyses and those reported in the task was
performed, resulting in the recommendation to PPPL to use the lower limits.

In essence, insufficient review of available data outside the recommendation of the MetalTek
International Research group resulted in the proposal of a specification beyond the limits of the
planned production processes.

Joe Edwards/Chuck Ruud
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Addendum to CA1323 8-17-05

Historical:

The proto type coil was poured on February 24, 2004. The chemistry specification at
that time permitted a maximum of 0.04% for sulfur and phosphorus. The reported
values for these elements were 0.01 and 0.02% respectively.

Prior to pouring the C-1 coil casting the specification was revised. MT failed to
incorporate the revisions into our system. The contract review procedure did not detect
the changes to the specification. Therefore normal change procedures were not
implemented. This was reported in corrective action 1308 on June 13, 2005. The error
was recognized when the material poured to cast C and A coil shims did not meet the
revised specification.

An investigation was begun immediately to determine compliance of the C-1 and C-2
coils. It was determined that both the C-1 and C-2 met the revised chemistry, except for
sulfur and phosphorus. To verify the analysis MT analyzed samples from the cast on
bars taken from the coils. By this time the optical card had malfunctioned. This fact, in
combination with the human error (believing that the type standard was also in the
0.002% range) led MT to believe that the sulfur and phosphorus were actually in the
0.002% range. As a result MT believed the coils to be compliant and no action was
taken.

Current Activities:
Samples from A-1, C-4 and C-5 have been sent to Wisconsin Centrifugal, our parent
company for independent analysis of all reported elements.

Repair to the spectrometer is scheduled for this week. In the mean time we continue our
surveillance of the suspect elements during melt and chemistry analysis.

C. Ruud M

CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick



INTERNATIONAL

Addendum to CA1323 9-8-05

This is to supplement and report our progress on this corrective action.

As previously committed, samples from A-1, C-4 and C-5 were sent to Wisconsin Centrifugal, our parent
company, for independent analysis of all reported elements. The results indicated a discrepancy in the
level of manganese in the resulits of the analyses performed by the two labs. Consistently, the Pevely
lab measured Mn about 0.4 to 0.5% higher than WC measured. To confirm this information we sent
three samples to an outside laboratory for wet chemistry analysis. The results correlated well with the
results achieved at Wisconsin Centrifugal. See attached report.

In follow-up, samples from C-1, C-2 and C-3 were also sent for verification, with similar outcome. We
then located and tested a sample from a test heat #21424 of CFBMNMNMOD made in January 2004.
Testing indicated similar results.

It can be stated that, for at least the period of time comprising the Prototype and the Production to the
repair of the Spectrometer, that our analysis of Manganese levels has been higher than the level actually
present in the alloy. Typically, this deviation is on the order of 0.4-0.5%.

The spectrometer received the preventive maintenance on August 29, 2005. The report was submitted
on September 2, 2005. The repair made to the optical card was determined to have rectified the
previously reported issue with P and S reporting. No other mechanical or software problem that would
affect Mn was determmed at the tlme of the preventative maintenance. .

in follow up to the Manganese discrepancy, the same samples were analyzed on the Pevely
spectrometer. The levels reported after PM now correlate with the results from WC and the lndependent
laboratory. Further investigation indicates that the BS180 standard used for type standardization may
be sufficiently outside the range of Mn and inducing error. No other root cause has been determined, but
the investigation continues. '

In consideration of the erroneous Mn and other elemental readings, the following actions are proposed:

Create a type standard that closely matches the Mn in CFBMNMNMOD. (In process)

Request a revision to the chemistry range for Mn. (propose widening of Manganese since it has been
proven to be effective at much lower concentrations than previously thought).

Have each heat of CFBMNMNMOD verified independently for balance of program.

O

C. Ruud
CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick



|
|

“131eWioN0ads UO pezA[BuUE S+d 18zA[euy 009 AQ DM 1e pue JyJ 18 pazhjeue aiem N pue D G-0 o4

‘Aisiuayo jam Aq pazdjeue .,
‘19)8Wo0ads AQ pezAleue Jou

) INd Joye uni-a So‘o;@‘o‘o « Tz zTeL 8L TT  ¥O0 . 1eq |99 ¥Zrhe 4v0
e T 0100 0z00 g0 Tz 6¢h V8L 8¢ ¥0 600  uomnd yehbe 4v0
L - s d N on N 1 Tuw s 3 edwes a’l e

; . e ___¥0/yLjL painod jesH jsel
Wd seye uni-al 100 8200 . vZ gel  veL 9+ 90 - .  edwesuoised g0 dvD
6000 6200 : ¥20 ¥z €L €8 9L 90 900 a|dwes uo 1580 €C M
0100 200. . ¥Z €€L 08, 6% 90 _ , __ odwesuosey ~ gD  4IvD
«EL00 6200, G20 €2 €€l ¢8 Ggz ¥0 . ¥00 papoday e v
” s d N oN N i T un IS ¢ 9 ] sldueg ar ge]
! {
i INd Joye un-a1 Z10°0 . ¥200 © €¢ GEh 28l | 9L 80 | « a|/dwes uo1seD o 4v0
” ” 100 | €200 €20 ¢¢ L€l | 28k | 9L 60 | 00 sdwesuojsed TO oM
‘ 2L00 {0600 « ZC¢ | ¥el | 18 | g2 80 . sdwesuoised” ~ z-D 4v0
810°0|m€200] 920 | €C | c€L | 08 , 82 G0 ., 900 papodey; [29) 4vo
- s d | N oW IN | 10 { UN - IS : D s|dweg, d._h qen
| ,‘ : w i . W
A Wd Jeye uns-al €100 $200 |« ve ' celL €8l . 6L - 20 | . ajduwes uo jsed 10, 4v0
! ¥100 1200 ' ¥20 | v : vEl | €8l ; 81 : 20 | 900 s1dwes Uo jsed 10! oM
! _ , 0100 1200 « i 22 | V€L | V8L I 22 L0 | ajdwes U6 ise) 10 4v0
W M | 71001,,8100- 220 | 22 | V€ | V8 . Z¢ G0 1 900 : payoday 10 4v0
, , ” " s d N OW | IN D7 uw 18 7 9 s|dweg’ ar qe]
| i i | ” ! ' i |
! | Wdioye E:-m: 6000 | LEO0 | vz | 9¢L (28 ¥l 90 . s|duies uo jseg, v0 )
i 2I00 | 0600 ;| G20 | ¥Z | 9€l | 8L G . 90 . 00 sjdwes uo jsed 0 OM
. _ - €10°0 | €00 .« €7 | GeL 61, 6L 90 i sdwesucisey  ¥-0l 4V
W wPLO 0S0°. 920 | 2Z | ¢€k 28, Sz ¥0 . ¥00 pspodsy D 4v0
S d N oON N 1D un IS © 9 " odwes” @l qel
NdJoyeuni-el 6000 8200 v2 Gel z8L 91 90 . sidwesuoisedi LY 4V0
- 6000 /200 G20 ¥z J€L 8L 9L 90 900 sidwesuojsey 1Y OM
~ 6000 ¥E00 ve veEL 08 12 S0 oidwesucised LY 4V0
. B - . 920 ¥Z €€l _¢8L ¥e¢ v0 v00  pewodsy 1V dvO
s d N oW N 1D un s 2 “edwes T c@l  qeq|
B INd Joye unr-al 2100 €800« ve €€l ¥8L 0T €0 . ipuogng 9160 4v0
R - 61 ~_jpuopng
e 8100 1800 +20 ¥z €€l €8l 2 €0 ¥00  gH#uonng
e LL00 6200 G20 ¥z _e¢gk b8k ye €0 600  zhuonng O 4vD
e ZLO0 0600 520  yc  Zeh b8k ¥ye €0 S00 _ __ 1#uUoNng  gI'GO 4v0
3 d N oA N 1 uw s 9 eidwes @l qe|

o " INd Jeye uni-al z100  $€0°0 . gz €€ €8l 8L ¥0 s l#uonng €1'50 4v0
e — _ - 8t _ L#uowng 1M LS
- o 8100 ¥€00 €20  S§Z veL z8l . 8L  v0 S00 Z# uonng 0 oM
o B 17100 €800 ¥20  ¥T TEL 64l TT ¥O0_S00 zi#uonng 4v0
o Zl00 €200 #20 . ST vEL 6L ¢ 2¢C ¥0 S00 Lftuopng - 4v0
s d N ‘ON IN 1D Uun 1S 2 eduesg _atr o qen
e Nd Joye un-a1 z10'0 6200 N vZ  ¥elL €8l €0 . ltuonng F _m 0 4vD
o o - - o T puopng
e 0100 G200 G620 ¥Z G€L g8k gz €0 200 z# uonng
o e e €100 9200 920 97 _¥e€L 08 9T ¥0 SO0 ___  g#uoung .
- 100 €200 920 ve Vel L8k 9T g0 G600  suomung 16O v
s d N oW IN 10 umW IS o sjdweg al qeq

ODSIM UM %9840 Ansiayg




1‘ { ;
Metal

NTERNATIONAL
Addendum to CA1323 9-30-05

This is to supplement and report our progress on this corrective action.

We have discussed the variation in reading the Mn levels with the service technician and the
spectrometer manufacturer. No new information has been obtained to explain the differences in reading
Mn levels.

The chemistry for the shims poured from heat 29198 has been analyzed and is aclded to the
spreadsheet attached. It shows similar readings for Mn.

The chemistry for the C-6 coil is also added to the spreadsheet. We aimed for hicher Mn at the furnace
to assure the higher Mn levels. The results indicate the effort was successful.

Update as to action steps:
Create a type standard that closely matches the Mn in CFBMNMNMOD.
Completed at WC and has been sent to another laboratory.
Request a revision to the chemistry range for Mn. (propose widening of Mangane:e since it has been
proven to be effective at much lower concentrations than previously thought).
Pending.
Have each heat of CFBMNMNMOD verified independently for balance of program.
Complete for all coils to date.

Ol

C. Ruud
CC: Jim Galaske, Barry Craig, Joe Edwards, E.J. Kubick



Chemistry Check with WISCO Revised 9-30-05 Tnformation in blue added 9-30-05

Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

Heat #29198 for 5 C and 6 A shims

CAF 29198|Reported 8/24/05 0.07 0.7 2.97 18.1 13.12 | 245 | 0.255 [0.013 [ 0.01™

CAF 28198|Separate Test bar " 0.8 27 18.2 | 13.2 2.4 ' 0.02% | 0.011 |re-run after PM
Lab I.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-5,1-1 Button #1 0.04 0.3 25 18.2 13.5 2.4 0.25 | 0.02¢ | 0.010 |run after PM
CAF C-6,1-1 Button #2 * 0.2 24 18.1 13.6 2.4 z 0.03° | 0.012 |run after PM
WC C-6,1-1 Butlon #2 0.03 0.2 2.4 17.8 | 137 25 0.26 | 0.02¢ | 0.010

Lab 1.D; Sample C Si Mn Cr Ni Mo N P S

CAF C-86,I-3 Button #1 0.04 0.4 24 18.2 13.4 2.3 0.25 | 0.03« | 0.011 |run after PM
CAF C-6,1-3 Butlon #2 % 0.4 2.4 18.2 137 23 ] 0.03: | 0.012 [run after PM
WC C-6,1-3 Bution #2 0.03 0.4 22 17.9 | 136 2.4 0.25 | 0.023 | 0.013

Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-6,1-6 Button #1 0.04 0.4 26 18.3 | 134 24 0.26 | 0.031 | 0.010 [run after PM
CAF C-6,1-6 Button #2 - 0.4 25 18.2 13.7 24 i 0.031 [ 0.013 |run after PM
WC C-6,1-6 Button #2 0.04 0.4 2.4 18.2 19 24 0.26 | 0.030 | 0.014

Lab 1.D. Sample [ Si Mn Cr Ni Mo N | 5 S

CAF C-6,Z-3 |Caslon sample . 0.6 1.7 18.1 13.6 2.4 5 0.031 | 0.012 |run after PM
WC C-6,Z-3 |Cast on sample 0.04 0.6 Tl 17.8 | 13.8 2.4 0.26 | 0.023 | 0.011

Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-5,1-1 Button #1 0.05 0.3 2.6 18.1 | 134 2.4 0.26 | 0.023 | 0.011

CAF C-5,1-1 Butlon #2 0.05 0.4 2.6 18.0 | 134 2.6 0.26 | 0.025 | 0.013

WC C-5,1-1 Button #2 0.02 0.3 2.2 18.2 | 13.5 2.4 0.25 | 0.025| 0.010

STL Wet [C-5,1-1 Button #1 2.2

CAF C-5,1-1 Button #1 * 0.3 2.3 183 | 134 2.4 ¥ 0.023 | 0.012 |re-run after PM
Lab 1.D. Sample [+ Si Mn Cr Ni Mo N P S

CAF C-5,I-3 Button #1 0.05 0.4 2.2 179 | 13.4 2.5 0.24 | 0.033 | 0.012

CAF C-5,1-3 Button #2 0.05 0.4 2.2 179 | 13.2 2.4 0.24 | 0.033 | 0.012

wC C-5,1-3 Button #2 0.05 0.4 1.8 18.2 | 13.4 2:5 0.23 | 0.034 | 0.018

STL Wet |C-5,1-3 Button #1 1.8

CAF C-5,1-3 Button #1 " 0.4 1.8 183 | 13.3 2.5 2 0.034 | 0.012 |re-run after PM
Lab 1.D. Sample Cc Si Mn Cr Ni Mo N P S

CAF C-5,1-6 Button #1 0.05 0.3 2.4 18.1 13.2 2.4 0.25 | 0.030 | 0.012

CAF C-5,1-6 Button #2 0.05 0.3 2.4 18.1 | 13.2 2.4 0.25 | 0.0z29 | 0.011

wcC C-5,1-6 Button #2 0.04 0.3 2 18.3 | 13.3 24 0.24 | 0.031 | 0.018

STL Wet |C-5,1-6  |Button#1 | 1.9

CAF C-5,1-6 Button #1 k. 0.3 2.0 184 | 13.3 2.4 * 0.023 | 0.012 |re-run after PM
Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF A-1 Reported 0.04 0.4 2.4 18.2 13.3 2.4 0.26 g *

CAF A-1 Cast on sample * 0.5 21 18.0 | 13.4 2.4 * 0.024 | 0.009

wcC A-1 Cast on sample 0.06 0.6 1.6 18.1 13.7 2.4 0.25 | 0.0z7 | 0.009

CAF A-1 Cast on sample = 0.6 16 182 | 135 | 24 * 0.028 | 0.009 |re-run after PM
Lab I.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-4 Reported 0.04 0.4 2.5 18.2 | 13.2 2.2 0.26 |.03C™ |.014*

CAF C-4 Cast on sample o 0.6 1.9 179 | 135 23 ¥ 0.0i7 | 0.013

WC C-4 Cast on sample 0.04 0.6 1.5 17.8 | 13.6 24 025 | 0.0:0 | 0.012

CAF C-4 Cast on sample . 0.6 1.4 18.2 | 136 2.4 * 0.0¢1 | 0.009 |re-run after PM
Lab 1.D. Sample C Si Nin Cr Ni Mo N P S

CAF C-1 Reported 0.06 0.5 27 18.1 | 131 22 0.27 |0.013**|0.014*

CAF C-1 Cast on sample * 0.7 22 18.1 13.1 22 * 0.0:!1 | 0.010

wC C-1 Cast on sample 0.06 0.7 1.8 183 | 134 2.4 0.24 | 0.0:1 | 0.014

CAF C-1 Cast on sample * 0.7 1.9 183 | 13.2 24 * 0.0!’4 | 0.013 |re-run after PM
Lab 1.D. Sample C Si Mn Cr Ni Mo N P S

CAF C-2 Reported 0.06 0.5 2.8 18.0 13.2 23 0.26 |0.023**|0.018**

CAF C-2 Cast on sample * 0.8 22 18.1 13.4 2.2 * 0.0110 | 0.012

wWC C-2 Cast on sample 0.07 0.9 1.6 18.2 13.7 2.2 0.23 | 0.0:23 | 0.014

CAF C-2 Caslt on sample ¥ 0.8 1.6 18.2 | 135 2.3 . 0.0:4 | 0.012 |re-run after PM




Lab 1.D. Sample Cc Si Mn Cr Ni Mo N P S

CAF C-3 Reported 0.04 0.4 2.5 18.2 | 133 2.3 0.25 |0.023**|0.013**

CAF C-3 Cast on sample . 0.6 1.9 18.0 | 13.3 24 i 0.027 | 0.010

wWC C-3 Cast on sample 0.06 0.6 1.6 18.3 | 13.7 2.4 0.24 | 0.023 | 0.009

CAF C-3 Cast on sample i 0.6 16 18.1 13.5 2.4 * 0.023 | 0.011 |re-run after PM
Test Heat poured 1/14/04

Lab I.D. Sample Cc Si Mn Cr Ni Mo N P S

CAF 24424 |Reported 0.054 | 04 2.8 181 | 1284 | 221 | 0.27 | 0.02) | 0.010

CAF 24424 |Keel bar * 0.4 2.2 182 | 13.2 22 | ¥ 0.013 | 0.010 |re-run after PM

* not analyzed by spectrometer.

** analyzed by wet chemistry.

For C-5 and C-6 - C and N were analyzed at CAF and at W

C by Leco Analyzer, P+S analyzed on speclromzter.




