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Carondelet Division

8600 Commercial Blvd. « Pevely, MO 63070 USA
Phone: 636-475-2199 « Fax: 636-479-3399
E-Mail: Charles.Ruud@MetalTek.com

Draft Corrective Action 1671
Carondelet Division

Corrective Action Type NCR

Date 4-10-06

CA Originator C. Ruud

Applies to: A-6 Coil

Description of Defect / Non-Conformance

Test bar from zone 1 failed elongation at -320 F. Result was 20% versus a minimum of 32%.
The original set of three bars, Z-1, Z-2 and Z-3 were sent for testing. Z-1 failed for elongation,
26% vs 32% minimum and Z-3 failed for elongation 19% vs 32% minimum. All other results
were acceptable. Retests were ordered. The second results were similar. Z-1 failed for
elongation, 25% vs 32% minimum and Z-3 failed for elongation 13% vs 32% minimum, but
broke outside the gauge length. The third set of bars was tested. Z-3 passed and Z-1 failed
for elongation, 20% vs 32% minimum, but broke outside the gauge length. All other test
results were acceptable. See attached test reports.

Root Cause

We believe the failures are due to the test bars are located where the metal flowing into the
casting is cooler and large grains form as a result. This has caused failures on C-5 and C-6
coils. We have ordered photo macrographs to see if this is the case.

Corrective Action
Use A-6 as is.

Actual Completion Date
TBD

Signed: C. Ruud

CC: B. Craig, J. Edwards, E.J. Kubick, J. Markham, J. Galaske
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Allention: Jim Galaske )
Subject: All processes, parformed upon the material as recaived, were conducted at WMTAR, Inc. in accordance with the WMTSR CQuality Assurance Manual, Rev. 9, dated 4/1/2000.

The following tests were performed on this order: TENSILE

TENSILE RESULTS: ASTM E21-05

Requirements: UTS ksi (Min 95\Max -} 0.2% ¥5 ksl (Min 72\Wax =) 4D Elong. % (Min 32\Max —) Modulus Msi (Min 21\Max -
SOAK TIME: 5 Minutes

SPEED OF TESTING: 0.003 inJin/min., 0.05 in/min.fin.

MATERIAL: 316 S/5 _ DISPOSITION: Acceptable
Coll | Specimen | TestLog | Temp. urs 0.2% Y5 | Elong | R | Modulus | UIL Load | 0.2% YLD. | Org. Final | 4D Orig | 4D Final 'Drig. Area | Machine | AWNR
Ma. Mumber | °F ki kel % | % | Msi Ib# It iz, gn.) | Dia. Gn.) | LG | GLGNRY | dsq.in) | Number |
| AB 2 DiB313 | 320 | 1847 100.1 61 | 41| =280 | 15730 o516 | 03408 | 02608 | 140 | 225 |008610135| M3 | A

ANNR: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT
TENSILE RESULTS: ASTM E21-05 '
Requirements: UTS ksl (Min 85WMax - 0.2% ¥S ksi (Min 72\Max -~) 4D Eleng. % (Min 32WMax - Medulus Msi (Min 21\Max --)
SOAK TIME: 5 Minutes
SPEED OF TESTING: 0.003 inJinJmin., 0,05 in/minJin,

MATERIAL: 316 /8 DISPOSITION: Unacceptable
Call | Specimen | TestLog | Temp. urs 0.2% YS | Elong | RA | Modulus | UIL Load | 0.2% YLD, | Orig. Final | 40 Crig | 4D Final | Qvrig, Area | Machine | ALNR
Mo, Mumber | *F ksi ksi % | % sl Ibf Ibf Dia. {in.) | Dia, (n.) | GLOR) | GL(In) | (sg.in) | Number
AG Z1 Di8312 | -320 161.1 108.9 26 {1 28.7 15470 10460 0.3497 | 02929 140 1.76 0.0B604 541 M3 u
AE Z3 D18314 | -320 157.5 111.2 19 28 0.9 15140 10600 03458 | 0.2959 140 1.67 008610135 Mg u

AR A=ACCEPTABLE, UsUNACCEFTABLE, R=REPORT
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April 3, 2006 CERTIFICATION - a i : Secton 1 of 1 )
: - WMTER Report No. 6-25662
Metal Tk Intarnational . P.O. No. 19385
The Carondelet Division e Requisifon No. 7580
BE00 Commercial Bhvd,
1-55 Indusirial Park

Pevely, MO 63070-1528

Attenthon: Jim Galashe

Subjeck: Al procasses, performed upon the matarial as received, were conducted al WMTAR, Inc, In accordance with the WMTAR Quality Assurance Manual, Rev. 9, daled 4/4/2000.
The following tests wera performed on Lhis arder: TENSILE

TENSILE RESULTS: ASTM EX-05

Requiraments: UTS ksl (Min 95Wax —) 0.2% YS ksl (Min 72\Max —) 4D Elong. % (Min 32Max —) Modulus Msi (Min 21\Max —)
SOAK TIME: 5 Minutes

SPEED OF TESTING: 0.003 In./in.fmin., 0.05 In./min.fin,

MATERIAL: Motaltek CFEMNMnMOD DISPOSITION: Accoptable
Coll | Specimen | Testlog | Temp. | UTS [ 0.2% Y5 | Elong | RA [ Modulus | Uik Load | 0.2% YLD, | Orig. | Final | 4D Orig | 40 Frai Orig. Area | Machine | ALAR
Mo, Number | °F ksl ksi % | % | msl ibf Iof | Dia. (n) | Dia, in) | GL(in) | GL{n) | (sq.in) | Number
AR Z2 Darran ] _ann THE2 99.8 58 | 444 053 18120 SEI? 0384 D.EEE’JI 140 | Lz 00968250 (-] A

ALNR: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT
TEMSILE RESULTS: ASTM E2-05
Requirements: UTS ksl (Min 85Wax —) 0.2% YS ksl (Min 72Wax —) 4D Elong. % (Min 32#ax —) Modulus Msi {in 21\Max -)
S0AK TIME: 5 Minutes
SPEED OF TESTING: 0.003 In.finJmin., 0.05 in./min_fin,

MATERIAL: Mataltek CFBMNMnMOD DISPOSITION: Unaccaptable
Call | Spacimen | TeslLog | Termp. | UTS | 0.2% vs Elong | RA | Modulus | Codes | UIL Load | 0.2% YLD, Qrig. Final |40 Orig (4D Final | Orig. Area | Maching | AWAR
No. Mumber | °F ksl ksi % | % | M Inf it |Dia. ()| Dia.in}f GL(GN) | GLON) | (sq.in) | Number
Al Z1 Da0718 | -320 | 18681 | 108.1 25 | 26| 2Te — 16050 10450 | 03508 | 03024 | 1.40 175 | 0.02665160 | WD )
AR Z3 DAO720 | -320 | 1207 105.2 13 [18] 7s o 12540 10170 | 03508 | 0.3153 | 1.40 1.58 | 009665160 | Mo u |

AWIR: A=ACCEFTABLE, U=UNACCEPTABLE, R=REPORT

Requkemenls provided by MatalTek internations!

D - Ruptured cuiside middle half of gage length.
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April 10, 2006 CERTIFICATION Seclion 1af 1
WMTAR Roport No. 6-26T80
BAatal Tak Intamational P.O. Mo, 10386
Thia Carondatel Division Requisition Mo, T5E0
B600 Commercial Blvd,
|-55 industrial Park
Pevely, MO 630701528
Attentior Jirn Galaske
Subject: All processes, perfarmad upan the matarial a9 recaived, were conducted at WMTER, inc. in accordance with the WMTER Quality Assurance Manual, Rev. 8, dated 4112000

Tha teficwing tests were performed on this order: TENSILE

TENSILE RESULTS: ASTM E21-05
Requirements: UTS bai (Min 5Wax —) 0.2% Y5 ksi (Min T2Max —] 4D Elong. % (Min 321Max —) Modulus Msi (Min 21iMax —)

SOAK TIME: 5 Minutes

SPEED OF TESTING: 0.003 infinjmin., 0.05 InJminudin.

MATERIAL; Metaitek CFEMNMnMOD DISPOSITION: Accapiable
Coil | Specmen | Tesllog | Temp.| UTS | 0.2% Y3 Elong | RA | Modulus | Ut Load | 0.2% YLD, | Ovig. Final | 40 Onig | 4D Final | Orig. Area | Machine | ALV
Mo, Murmber | °F sk ksl % | w| M ik i Dia. (jn.) | Dia, {in} | BL N | GLgin) | (eq.In) | Mumber
AL Fd D38A3 | 320 165.8 100.8 m | 8.6 16070 arT4 03513 | 02823 1.40 1.80 | 0.0969273 M3 A
_;E Z3 DaBBe4 | -320 160.9 3.7 44 | 4 265 15540 ao45 0.A507 | 02686 1.40 202 | D.0BE59G50 MG A

AUTWR: A=ACCEPTABLE, U=UNACCEPTABLE, R=REPORT
TENSILE RESULTS; ASTM E21-05
Regquirements: UTS ksi (Min 95\Kax —) 0.2% S ksl (Win 72\Max —) 40 Elong. % (Win 32\Max —) Modulus Msi {Min 21\Max -}
SOAK TIME: 5§ Minutes
SPEED OF TESTING: 0.003 InJintmin., 0,03 inJmin.fin.

MATERIAL: Mataltek CFEMNMnMOD DISPOSITION: Unacceplable
Coall | Specmen | Tesilog | Temp. | UTS 0.2% ¥5 | Elong | A | Modulus | Codes | UK. Load | 0.2% YLD, [ Orig. Final |40 Orig |40 Final | Orlg. Area | Machine | ALNR
Mo Nuribar *F ksi ki % B Mai b o Dia, (in.)| Dia, P} | GL (in.} | GL {In) {5q. In.} Mumbar
aG 1 Daseaz | -320 134.7 100.2 x| 23 260 D 13030 ST0O 03510 | 03084 1.40 1.68 | D.0BETE184 .5 u

MLNVR: A=ACCEPTABLE, UsUNAGCEPTABLE. R=REPORT

Requirements provided by MetalTek Intemational .

D - Ruplured culside middba half of gage length. _L—L—CDFGE:
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Disposition:

Casting Al is accepted AS IS, and EIO is authorized to release this casting for shipment as
soon as they feel it is appropriate. However, this NCR will be left open, pending MTK’s final
analysis of why the elongation test results for many of the A6 specimens were significantly
below spec and previous results and varied so much. It is noted that the test values other
than elongation are very good. The data below compares the elongation values for most of
the castings produced to date. What is unusual about A6 is that the Z2 values are better
than the values for many of the other castings. However, the values for Z1 and Z3 are lower
than the others. MTK thinks this is due to the faster cooling rate at the cast on specimens.
This first “slug” of alloy is cooled as it travels through the cold mold. However, the mold
dryers are on for 12 hrs. or so prior to the pour, so the mold temperatures are not thought to
vary very much. The third bar broke outside of the gauge length. The “valid” bars broke at
25 and 26%. One of the “good” bars failed at 19% (thought to be due to a defect); a
substitute bar had a value of 44% elongation. The rule is if there is a defect in a test bar, it is
appropriate to re-test.

Elongation C-1 C-2 C-3 C-4 C-5 C-6 A-1 A-2 A-3 A-4 A-5 A-6
Z1 62.0% 41.0% 45.0% 58.0% 30.0% 34.0% 51.0% 59.0% 54.0% 49.0% 37.0% 25.5%
Z2 44.0% 61.0% 60.0% 44.0% 46.5% 37.0% 59.0% 56.0% 40.0% 43.0% 59.0% 51.3%
Z3 61.0% 61.0% 62.0% 60.0% 61.5% 56.0% 58.0% 54.0% 59.0% 46.0% 50.0% 31.5%
Elongation
70.0% Elongation
60.0% 1 70.0%
50.0% = =l U H 60.0% 4 % 7
A
40.0% H O DZ 50.0% - \\:\/\:
=]
30.0% H HEH N HMH 40.0% - —o—Z1
oZ3 - )
20.0% H 30.0% 7
10.0% - H HEHHBHHH 20.0%
0.0% T B I S e— 10.0% -
C-C-C-C-C C A- A A- A-A- A 0.0%
123 456123456 C1 C2 C3C4C5C6ALA2A3A4 A5 A6

Approved by:
. . Digitally signed by Phil Heitzenroeder Digitally signed by Brad Nelson
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