[image: image1.jpg]_O Tool & Machine, Inc.




PS-582
Process Specification – Penetrant Inspection
PPPL NCSX Modular Coil Winding Form

Revision 2

4-Feb-2005

1. PURPOSE

This specification establishes the process parameters required to ensure that penetrant inspection performed on the NCSX SE141 MCWF is accomplished within the guidelines of PPPL product specification NCSX-CSPEC-141-03-05
2. SCOPE

This specification defines the minimum requirements for penetrant inspection of the NCSX MCWF.
3. DEFINITIONS

PPPL – Princeton Plasma Physics Laboratory

MTM – Major Tool & Machine, Inc.

NCSX – National Compact Stellarator Experiment
MCWF- Modular Coil Winding Form
MIT – Manufacturing, Inspection, and Test plan (MTM Mfg. Routing)

IDC – MTM Inspection Data Checklist system

QAP – MTM Quality Assurance Planning system
4. REFERENCE DOCUMENTS

· PPPL Product Specification NCSX-CSPEC-141-03-05
· ASTM A903/A903M
· ASTM A802/A802M
· ASTM E165-02
· NDT-WI-009

· QA-SOP-01 Non-Conformance Control
· PS583 – Cleanliness Control

5. EQUIPMENT AND SUPPLIES
· Tri-Con Model 400 Spray Gun (rinsing)
· MTM penetrant inspection booth

· Dye penetrant and developer per qualified product list  QPL-25135

6. Instructions – MTM Fabrication personnel
6.1. Inspectors must be ASNT certified PT level II or level III.
6.2. During the inspection process casting is also to be visually inspected and accepted per ASTM A802 for visible surface defects.
6.3. Method for penetrant inspection is per ASTM E165-02. Reference MTM work instruction NDT-WI-009.

6.4. Part must be cleaned prior to inspection per PS583. The entire casting is to be inspected so thorough cleaning of the whole part is necessary. Part must be penetrant inspected within 24 hours after cleaning.

6.5. After the part has been cleaned and dried, water washable penetrant is to be applied to the entire part. It is acceptable to apply the penetrant by brushing or spraying. Penetrant spray temperature is to be maintained within 50°F to 100°F.
6.6. Minimum penetrant dwell time is to be 10 minutes with a maximum of 20 minutes.

6.7. Penetrant is to be removed by spraying with water and rinsing. Spray rinse water pressure will not be greater than 40 psi and temperature will be maintained within 50°F to 100°F. Rinse time should not exceed 2 minutes. If over-washing is suspected, the part must be cleaned and reprocessed.
6.8. Part must be dry prior to applying developer.
6.9. Developer will be applied thinly and uniformly by blowing or dusting in a manner as to contact all surfaces to be inspected. Minimum developer dwell time will be 10 minutes and the maximum dwell time is 2 hours.

6.10. Visible light level will be maintained at a minimum light intensity of 100 fc at the part surface. Overhead lights will be used  as well as drop lights and flashlights as necessary to adequately illuminate the part.

6.11. Part will be evaluated per acceptance criteria of ASTM A903/A903M Section 7 and table 1. Also, for visual inspection part will be evaluated to the acceptance criteria of ASTM A802/A802M.
6.12. All indications found to be unacceptable will be mapped using the customer drawing with sketched locations and documented with a non-conformance report per MTM QA-SOP-01 and submitted to PPPL for disposition.

6.13. Certification is required using MTM standard form and will include all of the information per ASTM A903/A903M supplementary requirement S1and paragraph 7.1.3 of this procedure.

6.14. Part must be post cleaned after inspection per PS583.

7. QUALITY ASSURANCE / DOCUMENTATION
7.1. The MTM MIT will specify all in-process and final inspection documentation requirements. All quality documentation will be compiled electronically utilizing MTM’s integrated IDC and QAP systems
7.1.1. At a minimum, the MTM MIT will require documentation for all contractual features and/or physical requirements (e.g. final component features / final material condition).
7.1.2. To ensure compliance is maintained throughout the manufacturing process, interim / additional documentation requirements will be provided within the associated MTM IDC, and QAP system

7.1.3. When an IDC record, or QAP document is completed, reference to the specific area being tested will be clearly discernable.  The record will include the following information (as applicable):
· Customer Name

· Customer PO number

· MTM Work Order Number

· Part Identification Number

· Part Description
· Part Serial Number
· Date of Inspection

· Gage Serial Number

· Reference Standard Serial Number
· Material Type

· Specification and method procedures referenced

· Acceptance criteria 
· Inspector Signature / Acknowledgement, Initials, or Stamp
· Inspector qualification level
7.1.4. For all MIT operation sequences that include this document as a task requisite, but do not specify physical inspection records or documentation, the electronic completion (“clocking out”) of each sequential manufacturing operation within the MTM (Visual Manufacturing®) routing confirms compliance to the applicable requirements.  The MTM employee completing the electronic transaction (which completes and closes the operation sequence) personally acknowledges completeness and compliance to the routing instructions.
7.2. All un-authorized exceptions / out of tolerance conditions according to MTM MIT will be documented within the MTM Non-Conformance system per QA-SOP-01.
Kevin Bowling
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