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Final documentation package Metal Tek Intl. – Pages 3 –  
Latest revision 11/1/2006 
Foundry documentation 

 
Part 2 

 
Final documentation package Major Tool - Pages   
Latest revision  
Machine shop documentation 

 
Part 3 

 
Metal Tek radiographic films from part 1 (shipped to PPPL) 
 
Major Tool radiographic films from part 2 (shipped to PPPL) 
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A-5 Documentation Package  
 

List of Documents 10-31-06 
 

Doc # Description Page # 
1 MTR for weighted average of chemistry – 3 ladles replaced by product 

analysis after PM incl MTR from Wisconsin Centrifugal 
5 

2 MTR for A-4 Shim   
3 Lincoln weld metal product conformance spec Lot 3018513/78308  
4 St Louis Test Lab dated 8/16/05 mech test results at RT & CVN @ 293°k 

for Lincoln lot 3018513/78308 
 

5 St Louis Test Lab dated 10/5/05 CVN @ -320ºF for Lincoln weld lot 
3018513/78308 

 

6 Westmoreland mechanical test @ -320°F dated 10/18/05 Lincoln Lot 
3018513/78308 

 

7 Westmoreland Tensile test report @ -320°F dated 2/9/06  
8 St Louis Test Lab dated 1/31/06 – incl. tensile test results @ room temp & 

Charpy V Notch (CVN) at 77°K & 293°K 
 

9 Weld map  
10 MQS Radiographic Inspection Report dated   
11 MQS Radiographic Inspection Report dated 1/5/05 * note typo on date 

actual date should be 1/5/06 
 

12 MTK Radiographic Interpretation Report dated1/22/06  
13 MTK Radiographic Shooting Sketch for A coils  
14 MTK Radiographic Interpretation Report A-4 Shim  
15 A-4 Coil heat treat chart dated 1/22/06  
16 A-4 Coil stress relief dated  
17 A-4 Shim heat treat chart dated 6/2/05  
18 MTK signed MTS A-4 Coil  
19 MTK signed MTS A-4 Coil shim  
20 CA 1308 – shim chemistry out of spec  
21 CA 1323 – phosphorus level exceeds specification – applies to shim only  
22 CA1347 – Thin wall condition on A castings  
23 CA 1536 for excess Manganese levels  
24 Final inspection report A-4 coil – 3/13/06  
25 C of C for A-4 Coil – dated – 3/13/06  
26 Final Inspection report A-4 Shim – 3/13/06  
27 C of C for A-4 shim – 3/13/06  
28 EIO shipping release for A-4 Coil  - 3/13/06  

10/31/06   
  

 





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

 Material Test Report 
 ENERGY INDUSTRIES OF OHIO 

 Purchase Order Number PPPL-FP-LTS-2                          Heat Number 29198                              Pour Date4/28/2005  
 Pattern Number SE-141-073 COIL C SHIM (-3 thru-6 Parts) Cert Number S73220-2 and 

                                               SE-141-033 COIL A SHIM (-1 thru-6 Parts) Cert Number S76220-1  
 CAF Metal Designation CF8MNMnMod                                                 S/N  5 
 Material Spec CF8MNMN MOD                                                                              

       Revised 1/30/06 

 Element Min Actual Max 
 C  0.040  0.070  0.070 
 CR 18.000 18.100 18.500 
 MN  2.300  2.970  2.800 
 MO  2.100  2.450  2.500 
 N  0.240  0.255  0.280 
 NI 13.000 13.120 13.500 
 P*  0.000  0.013  0.035 
 S*  0.000  0.010  0.025 
 SI  0.000  0.700  0.700 
 
MN & SI previously reported on CA 1308 and were accepted. 
 
*P & S taken from test from heat parts were poured from and analyzed by wet chemistry, ASTM E1019-03 for sulfur and Gravimetric for 
Phosphorous. 
 
This report covers the eleven castings poured from heat 29198.  Only parts listed above however will be shipped for this order.  Each casting 
has a unique number stamped in the part adjacent to the pattern number to differentiate the part and subsequent reporting that will be traced 
to the casting. 
 
Specification limits have been updated to  latest specification. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The certificate is produced with EDP and valid without signature.                                                        Respectfully Submitted, 
 Charles A. Ruud 
 Quality Assurance Manager 
 

 Superior Quality Engineered Metal Products 
 www.MetalTekInt.Com 





















A-5 Coil Weld Map – Metal Tek 
2Map of all major welds exceeding 20% of wall, over 1 inch or over 10  inches 

 
Defect 

Number 
Drawing 

View 
Length 
(inches) 

Width 
(inches) 

Depth 
(inches) 

1 Right 5 ½ 3 Thru 
2 Right 7 ½ 5 Thru 
3 Right 4 ¼ 4 1 ⅛ 
4 Right 13 5 1 ½ 
5 Right 7 2 ½ 1 ¼ 
6 Right 2 2 1 ¼ 
7 Right 6 4 1 
8 Right 17 3 ½ 2 ½ 
9 Right 7 5 1 ⅛ 
10 Bottom 3 3 2 ½ 
11 Back 2 2 1 ½ 
12 Back 4 2 1 ½ 
13 Back 9 ½ 2 1 
14 Top 2 2 1 
15 Left 6 5 ½ 3 

 

 

- 1 - 11/1/2006 



A-5 Coil Weld Map – Metal Tek 
2Map of all major welds exceeding 20% of wall, over 1 inch or over 10  inches 
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A-5 Coil Weld Map – Metal Tek 
2Map of all major welds exceeding 20% of wall, over 1 inch or over 10  inches 
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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 
             
Corrective Action  1347 

 Carondelet Division - CA / PA / RGA Database 
 Corrective Action Type NCR 
 Date 8/1/2005 Revised 1-31-06 
 CA Originator C. Ruud  

Applies to: A-1Coil  
 

 Description of Defect / Non-Conformance 
Wall thickness below model minimum.  Localized areas were measured below the 
1.375” minimum wall thickness during metrology.  MetalTek independently verified wall 
thickness and confirmed condition. 

  
Root Cause  
The tooling produces a casting with a wall thickness less than required by the model.    
Measurements taken on A-3, A-4 and A-5 are consistent and lower than predicted by the 
model.  Material losses during normal processing and heat treat with A-1 and A-2 are 
also a factor. 

 
Corrective Action 
Request “Use As Is” disposition on wall thickness related dimensions on A-1 coil. 
 

 Verification of Corrective Action 
Not required.   PPPL independently verified in conjunction with ORNL the design 
performance at a wall thickness of 1.05”.  Results were deemed adequate.  Minimum 
measured dimension is 1.18” (to be verified).  Scans of A-2 and 3 coils shows that the 
walls are above the 1.18” minimum dimension in all but a few isolated locations.  
The areas were identified and repaired by approved welding procedures. 

 
 
 Preventive Action 
 Several steps need to be taken to resolve and propose: 

1. Validation of 3D Scanco data.  MetalTek proposes to use Romer Arm with Laser 
scanner as validation technique.  This instrument will be used to validate subsequent 
parts and minimizes measurement technique error.  
- Completed  - The data provided by 3D Scanco has been validated on A1. 
 

2. Report to PPPL/ORNL.  Understanding the concern that the wall not be thinner than 
measured and the limitations of the process, e.g. setting a large core into a mold with 
overhead crane, MetalTek will submit layout results to EIO wand set teleconference 
to review remediations to tool. 
- It was determined to produce A2 with no tooling changes. 
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3. Upon verification of 3D Scanco data, MetalTek will confirm results to EIO team to 
begin root cause determination.  Additional layout may be required to assure 
compliance of tooling, depending on results of layout.   
- Transfer caliper dimensions were taken on A-2 and A-3 at pre-clean step and 
shown to exceed required minimum wall thickness. However scans performed 
using Romer Arm on A-2 and A-3 indicated dimensions consistent with A-1. 
 
 

4. Modification to tooling.  Limited tooling modifications may be performed without 
severely impacting schedule or negating previous engineering (solidification 
modeling, etc.).  These will be evaluated and proposed, where appropriate. 
- No tooling changes have been made. 
 

5. Permanent deviation.  Based on results of above, a permanent deviation may be 
required to dimensional tolerances in limited areas of the component.  These will be 
known in greater detail later. 

 
 
 Actual Completion Date  

All items complete, except a deviation. 
 

 
 
 Signed:  C. Ruud   
   
  CC: Roger Broman, Barry Craig, Joe Edwards, E.J. Kubick, J. Markham 
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 Carondelet Division 
 8600 Commericial Blvd. - Pevely, MO  63070 USA 
 Phone: 636-479-4499 - Fax: 636-479-3399 

 Final Inspection Report 
Customer  ENERGY  Pattern: SE-141-033 COIL A SHIM 
 INDUSTRIES OF                                S/N  5 
 OHIO                                              

 Order  PPPL-FP-LTS-2 
ASTM Metal CF8MNMN MOD Date 2/06/2006 
 Type Description Cert Number Procedure Acceptance Criteria Actual 
 Liquid Penetrant S76220-1 CQP - 300 Rev 9 ASTM A903 Level II Acceptable 

 Mag Perm S76220-1 SOP Mag Perm 100 Rev 1 <1.02 Acceptable 

 Radiographic S76220-1 Technique  # 12726 MSS SP 54 Acceptable 

 Visual S76220-1 CQP - 500 REV 4 ASTM A802 LEVEL 2 Acceptable 

Liquid Penetrant 

Technician:  T. Chapman – LP ASNT Level II 

Visual Inspection 

Technician:  K. Anderson – VT ASNT Level II 

 

 

 

 

 

 

 
 Charles A. Ruud 

   Respectfully Submitted, 

 Quality Assurance Manager 

 Superior Quality Engineered Metal Products 
 www.MetalTekInt.Com 



  

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

 Certificate of Conformance 
 ENERGY INDUSTRIES OF OHIO 
 Order Number PPPL-FP-LTS-2 
 Pattern SE-141-033 COIL A SHIM                  S/N  5 
 Alloy  CF8MNMnMOD       Date   3/06/2006 
 Cert Number 
 S76220-1 
 
A shim for A-5 coil was poured from heat number 29198.  No weld repairs were 
necessary.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We certify that we have complied in accordance with the drawings(s) and specifications(s) listed on the above purchase 
order.  The articles furnished were made and/or processed from parts and/or materials in accordance with all  
applicable drawings(s) and specifications(s) pursuant to the afore mention purchase order except as noted by corrective actions. 

 Respectfully Submitted, 
 Charles A. Ruud 
 Quality Assurance Manager 

 Superior Quality Engineered Metal Products 
 www.MetalTekInt.Com 
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