Trip Report
Travel To: Precision Metal Works, Mactaquac, NB, Canada
Primary Topic: Review fabrication capability for NCSX Prototype Vacuum Vessel (PVVS)
Mike Viola and Frank Malinowski visited Precision Metal Works 11/10/03-11/12/03
PMW is very similar in nature and purpose to NuVac Inc., Rohwedder’s previous PVVS fabricator. Their primary function is to produce ultra high vacuum Chambers.  Website: http://www.precisionmetalworks.com/  Note video bottom left corner.
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1. What is their capability and experience with forming and welding Inconel 625 and fabricating large Ultra High Vacuum Stainless/Inconel vessels (~10E-9 Torr-L/sec)? 

PMW has been manufacturing stainless steel and aluminum vacuum chambers and components for the semi-conductor, thin-film, optics, data storage & display, aerospace & nuclear industries for over 15 years.  PMW has experienced/certified welders and local access to expertise in the area of Inconel welding and forming. 

PMW does not have Inconel experience, but has welders familiar with Inconel welding. They recently had a large stainless chamber (9’ dia. X 20’ long) which they pumped and leak checked to 10E-9.  They have an Edwards 80 roughing pump, Roots Blower, 1000 lps Leybold turbo pump, and HLT160 Pfeiffer Helium Mass Spec.  They indeed have local access to government agencies and educational resources to address concerns arising from the use of Inconel.
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2. Technical Approach
a. Conversion of CAD inputs to mfg. data. Do they use Pro-E?

PMW Primarily uses Solid Works and Cam Works.  There former uses and prefers to use Pro-E.  So, Pro-E file use is not an issue whether converting the files to Solid Works or using the Pro-E files directly. 

Additionally, Rohwedder is strongly encouraging PMW to purchase a PRO-E seat.  IF PMW stays with Solidworks, they will purchase a translator package.  They were encouraged to test the package prior to purchase.

b. Tolerance control

PMW has very thorough procedures/steps to follow in maintaining tolerances from start to finish of all projects.  Not an issue.

Very good QC – We conferred concerns about having a gage or some method of quick feedback for forming and machining the PVVS. Their plan is to use a FARO arm during processing as well as for final inspection.

c. Control of magnetic permeability

PMW has not had to do much of this in the past but when needed they had someone do this for them.  For this project they would invest in a magnetic permeability-measuring device.  Rohwedder will provide input on getting this accomplished.

Severn gage explained including problems experienced with PPPL’s electronic unit.

d. Machining

PMW does not have any concerns with their machining capabilities for this project.  

3 axis Mitsubishi (2.5Mx2.5Mx2M high); 2 large horizontal boring mills (one CMM); 1 large lathe, 1 medium lathe.  PMW sees the need for multiple setups with a considerable amount of fixturing to accomplish the tasks.
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e. Control of distortion

PMW again has pretty stringent procedures to follow which helps them minimize distortion during various manufacturing processes.

Plan on doing sample pieces to measure, understand, and predict distortion to make any appropriate corrections.

f. Heat treatment

PMW has internal heat-treating capabilities as well as local sources and expertise.

PMW has 3 furnaces including one large one (approx. 5’x5’x5’). They have also fabricated furnaces as needed to accommodate individual tasks.  They have a 21 channel thermocouple controller.

g. Measuring and verifying of part to CAD inputs

PMW will use a FARO Arm supplied by Rohwedder for measuring necessary features of the prototype and comparing these measurements with prototype Pro-E models.  PMW QA and production personnel will get Faro training and Rohwedder expressed their desire to be onsite during much of its use.

3. Technical and Facilities Capability and Experience
a. Forming UNS N06625

PMW will have forming done by an outside facility that they have had work done by in the past and are comfortable using them or will buy a press.  If they go outside, they have more than one possible sub.

b. Press capability (force available) for forming 3D molds

The formers high-end press is capable of 1500 Ton and has a bed that is 5’ X 16’.

They also have access to a 7000 ton press.

c. Metrology - What is their metrology capability/equipment?

This is not an issue.  They will make use of a CMM (Faro arm), invest in a magnetic permeability measuring device, thickness gauges, leak detectors, radiographic inspectors, etc.  Radiographers and certified VT inspectors will be subcontracted.

d. Vac. Quality welds in UNS N06625

PMW is experienced in the area of vacuum and vacuum quality welds.  They understand the criticality and importance of having good clean welds.  They have experienced welders and access to certified welders of this Inconel material.
e. Weld repair

PMW has procedures in place for weld repair and are experienced in doing it if necessary. PMW asked what our criteria was for the maximum number of weld repairs or attempts of any one location.  PMW does not have Inconel weld procedures yet.

f. Vacuum leak testing - equipment to measure per our spec

PMW has necessary leak checking capabilities.

g. Magnetic Permeability Measure/monitor

PMW, as mentioned before, will invest in this.

h. Heat treatment/stress relieving

PMW, as mentioned before, will do this in house and has access to other heat-treating facilities locally if necessary.  PMW may sub heat treatment, but can do it in-house.

i. Qualifications of personnel

PMW’s personnel are required to have proper qualifications for doing certain tasks and will make sure all qualifications necessary will be met for this project.

Once qualified, remain qualified indefinitely if the welder remains working in that area regularly for 40 hour work week.

j. Tech. Support Available

PMW has a very experienced and knowledgeable staff and has access to a lot experience and expertise external to their facility but still local. 

Will get a list from PMW.  If they use an outside subcontractor, they would send a witness to verify the quality and review their processes.

4. Project Management
a. Key personnel

PMW stated that David Rioux, the president of PMW (center), would be the head of the project and has named an engineer to assist as well.  In addition there will be many other staff members involved as well as outside support to aid in accomplishing our goals.
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b. Proj. commitment

PMW is very enthusiastic about this project and anxious to get started and in it for the long haul.  Confirmed yes!
c. QA Program

PMW is ISO 9001/2000 certified and assures that their QA program is very thorough and stringent.  They have recently upgraded to a QA program for nuclear work and hope to get an ASME N stamp.
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d. Org. Structure

PMW can provide this information if needed.  Org chart provided at meeting.
e. Cost/Sched. Control

PMW has provided us with a firm quote to complete this project and an agreement to be able to complete it by March.

f. Evidence of recent similar work

Similar work would be vacuum chamber experience and projects for nuclear applications.
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g. Can they fit in and keep the new schedule of completion by March?

Yes.

