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Osterby Visit 14th Dec 2006
Present:  

For PPPL : Mike Kalish, Irv Zatz

For OGAB : Bjorn Hanberg, Jesper Appelberg, Mats Fredrickson

For Tesla : Steve Bates

Agenda :-



* Contract status

* Review data.

* Schedule. We must convince PPPL this contract can finish on time. That will mean making sure there is sufficient planned capacity in all stages of manufacture at OGAB, particularly machining. We need input from your production people at the meeting.

* Thorough review of QA tests and documents together with the PPPL spec. to make sure we have captured all tests.

* Permeability data ? According to the specification, you should have measured permeability before proof machining, as well as after. Irv Zatz has brought a Severn Gauge with him, and I have a sample of stainless steel, measured with our calibrated Forster scope. When can you have your scope calibrated ?

* Verify your weld rod chemistry against the PPPL spec. A sample material certificate should be made available.

* 77K testing. What do we do short term ?

* Verify 3mm m/c allowance by marking up a copy drawing.

* What geometry will OGAB use to check the geometry of the proof machined casting ?

* Factory tour.
Discussion

· Agreed to call castings C01 through C36. Tesla will designate the final product as W01 to W36 serial numbers. So, C01 and C02 will have the same heat number, # 2706 for example.

· Initial test data. Yield strength ok, but only 1 sample tested. Tensile strength was 533 MPa vs. specification of 538 MPa. It was agreed that 3 tensile samples would be made in future. PPPL were willing to sign off the 533 MPa figure. JA will submit a NCR for the out of specification value.

· Initial permeability measurement (with un-calibrated Forster scope) was r = 1.010 – 1.015 as cast, then 1.007 after proof machining. Measurement of C01 after proof machining was verified as r < 1.01 using Severn gauge by IZ. C05 & C06, were measured < 1.02, in the heat treated and fettled state. C03 was < 1.03, C04 < 1.02, but both of these have yet to be proof machined.
· Major weld repairs were carried out on C01 & C02. JA will submit a weld repair map, according to the NCSX specification. Feeder modification (increase in size, to allow back-feed during solidification) has been made as a result of this. C03 & C04 still have to be machined, to verify if this is fixed. C05 & C06 were fettled & heat treated.
· Radiography of C01 being carried out today. The hope is that the thick (> 75mm) can be carried out in the same operation. If not, a different source will have to be used, off-site (~ 3 hour by road).
· Agreed to use 1.4435, GX2CrNiMoN 18-14 material designation on the OGAB documentation.
· JA will add the mechanical specification minima to the certificate.
· 2 castings only will be produced from each melt throughout the contract.
· For the samples in section 4.2.2.4 of the NCSX specification, it was agreed OGAB will supply plates only for every 4th melt, on the understanding 3 off tensile specimens will be produced in future for every melt.

· Weld wire certification. OGAB use Manual Metal Arc, MMA, wire grade Thermanit 19/15H, which was used for W7X Non-planar coil cases. Certificate was presented. All ok apart from C content, which was 0.032 %. NCSX specification states 0.030% maximum. However, permeability was measured ok. JA will submit an NCR request to use this grade for the whole contract. JA to find out what the maximum elemental contents are for this grade. Smaller weld repairs, which would use a MAG process, may use a different wire. OGAB should also submit the chemistry for this material in the same way.
· Geometry checks showed some movement during machining, bowing up to 6-8 mm, but the bending could be pressed out using ?? kg. Quantify these 2 parameters within 2 days (see below). Machining at OGAB is carried out dry, so reasonable amount of heat during this process. We need to understand what the required force is to make the part flat. It may be possible to carry out a final lower temperature heat treatment cycle. Of course, this would require extra certification if carried out. OGAB also can press the component after machining.
· Clarified 3mm m/c allowance with the CNC programmer. Some problem areas in the model to fix. Tesla will create a drawing of the proof machined casting, 130-D1002, and will send to OGAB early next week.

· Mats joined the meeting.
· If C01 is ready, but not C02, OGAB will send C01 on its own next week. Tesla closes for Christmas 22nd Dec and starts work again 2nd Jan 2007.
· OGAB are working week 52.

· OGAB will look into machining sequence to reduce the bowing effect.

· Also, OGAB may reduce the pattern size to reduce the amount of material to be removed by proof machining, again to limit bowing and to save machining time.
· MF considered the internal stresses are due to water quenching after heat treatment. 

· MF confident in completing week 24 2007 as planned.
· Currently 2 shifts run on the milling machine. Can move to 3 shifts, currently looking for people. 3 shifts not required for this contract.
· Components will be batch machined, once OGAB get going.

· Radiography of C01 showed some small areas which require repair. OGAB will do this before delivery, which will be ground down. Tesla will machine these areas during final machining.

· It is likely we will have to use Bodycote (UK) for 77K testing of melt # 2 and # 3. Tesla will pay for melt #1, but not # 2 & # 3.
· Agreed to measure the amount of mass (force) required, before & after straightening,  to make the Wedge flat, within the next few days.
· OGAB will over-bend the component if it is bent, before delivery to Tesla.

· Si a little over spec for melt # 2751, melt  #02. Need NCR from JA.
· Packing to protect the component from bending due to loading i.e. pallet larger than part, side & top protection, part will be bubble wrapped.
· SAB to send copies of the signed & released Tesla QIPP to PPPL, ETI & OGAB for information.

Acknowledgements : Many thanks to Mike & Irv from PPPL for making the long journey to visit Osterby, and to Bjorn & Jesper for spending almost the whole day with us, and for the hospitality.

Steve Bates 14th Dec 2006.

<End>
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