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PS-593
Process Specification – Dimensional and Surface Finish Inspection
PPPL NCSX Modular Coil Winding Forms

Revision 1

9-Feb-2005

1. PURPOSE

This specification establishes the process parameters to ensure dimensional and surface finish inspections performed on the NCSX SE141 Modular Coil Winding Forms are maintained within the guidelines required by PPPL product specification NCSX-CSPEC-141-03-05
2. SCOPE

This specification defines the minimum requirements for dimensional and surface inspection of the NCSX MCWF components when required by the MTM MIT.
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
NCR – Non-Conformance Report
4. REFERENCE DOCUMENTS

PPPL Product Specification NCSX-CSPEC-141-03-05
QA-SOP-01 Non-Conformance Control
PS583 – Cleanliness Control

5. EQUIPMENT AND SUPPLIES
· DEA Large Coordinate Measuring Machine (CMM)
· Profilometer Gage
6. INSTRUCTIONS
6.1. QA laboratory temperature is to be maintained at 68°F ± 5°F and monitored periodically throughout the course of the inspection.
6.2. Part temperature is to be measured and determined to be within the tolerance of the ambient laboratory temperature prior to beginning inspection. Allowing the part to soak in the laboratory for 24 hours may be necessary to ensure part temperature stability.
6.3. Setup the part securely on the CMM table or on the machining fixture. Part must be supported in such a way as to avoid surface deformation. The use of indicators and stationary base plates and/or fixture plates may be used to ensure no deformation exists.
6.4. Ensure all locations where measurements will be taken are clean and free of any dirt, oil, lint, or any other foreign matter that may affect the readings taken. If cleaning is necessary, it should be performed in compliance with PS583.
6.5. Contact engineer listed on the routing and obtain the latest revision of the customer defined CAD geometry file in STEP format.
6.6. Use the STEP file to program points as necessary to inspect the part sufficiently to record all of the dimensions per the IDC’s that are attached to the manufacturing routing step for this sequence.

6.7. Reference manufacturing routing instructions for grid layout of points for surface profile dimensions.

6.8. 100% of the dimensions on the drawing are required to be inspected and recorded on the IDC’s.
6.9. Run the probe calibration program. If the probe crashes the part then recalibrate the probe prior to continuing with inspection. If the probe is changed during the course of the inspection it must be re-calibrated.

6.10. Run the CMM program to setup the part using the iterative best fit option to align the part to the CAD model in the best condition to the most critical features and surface profiles. Customer drawing datums that are not specific to a part feature but are instead based on CAD model origins and offsets will be aligned to the part based on the condition of the best fit.

6.11. Record all of the dimensions on the IDC’s for this inspection sequence in the manufacturing routing.

6.12. Inspect surface profile for all of the machined surfaces using a calibrated Profilometer gage. Unless otherwise specified on the drawing, all of the machined surfaces should be within 125 μ-inch RMS finish. Any machined surface finish measuring greater than 125 will be documented on a non-conformance report per QA-SOP-01.

6.13. If dimensional out-of-tolerance conditions are detected they will be documented per QA-SOP-01.
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):
· MTM Work Order Number

· Part Identification Number

· Part Description
· Part Serial Number
· Date of Inspection

· Gage Serial Number

· Reference Standard Serial Number

· Inspector Signature / Acknowledgement, Initials, or Stamp

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.
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