Protvino meeting – March 31st 2004

Present:

Mike Tyndel, RAL

Alex Vorobiev, IHEP

Anatoli Kholodenko, IHEP

Inna Grigorieva, NIIGraphite

Alexandre Antanov, NIIGraphite

Larissa Pilavova, NIITAP

Boris Troisley, NIITAP

Hans-Guenther Moser, MPI

Phil Allport, Liverpool

Richard Bates, Glasgow

Agenda

1: Spine quality and methods to improve yield

2: Agree a schedule for an accelerated production rate

3: Costs and new contracts

Discussion

Spine Quality

AlN cracks on the whole have been due to the transport boxes. They have been improved recently and a lot of effort is employed on the side of those at CERN to assure safe spine packaging. The number of AlN cracks has been reduced but there is still room for improvement.

The need for the transport boxes to be returned was raised. TPG bow is due to thermally induced stress in the raw pyrographite. The annealing procedure can be tailored to improve this, however the highly annealed material with less of a bow is mechanically weaker. The best compromise should be to increase the annealing temperature to 3000o C. This has been introduced recently. NIITAP claims that this new material has better properties and needs no flattening.

The bowed spines need to be recorded on the flyer sheet and in the database.

A discussion of why the bow appears later was entered into. The need for a record of which spines had a bow and have been flattened is required for the lifetime of the spine to aid in the understanding of the bowing. Rapid feedback to IHEP of the bowing is needed.

Spacer thickness was discussed. HGM present data as: 

Thickness top to top of 110 recent outer spines

Average = 1.225mm

RMS      = 0.040mm

Within +/- 50um = 76%

Dispersion (max difference between left, middle right)

> 50 micron: 54%

> 100 micron: 10%

The spacer gluing will be investigated by HGM and AH during this visit and corrective actions sought.

Schedule

The number of spines delivered to CERN to date, was agreed as:



Inner
Middle

Outer

total

INTAS

95
95

100

290

Extra




229

229

ISTC

44
72

54

170

Total

139
167

382

689

IHEP have produced more than this number of spines but they are still at IHEP not at CERN. Therefore they are not delivered and cannot be counted as produced spines.

After some discussion it was agreed that:

The spines are required two months before they are required for module production.

And: 

Needed for module production (to be produced, available are already subtracted)


April
May
June
July
Aug
Sep

Inner
61
44
33
110
44
55

Middle
140
84
49
66
115
107

Outer
115
126
100
70
77
144

TPG production at NIIGraphite:

1020 plates for spines have been produced under the ISTC contract (in addition to the ones used for the 229 ‘extra’). Yield at NIITAP is 80%, so this should be good for ~816 spines. 

The present rate is about 150 plates per months (150 at maximum). This can be increased to 200 after some investments, after about two months lead time. 

Total number to produced should be increased from 2500 to 2800. It should be possible to accomplish this till November 2004 (with extra costs).

Details for a production rate was discussed and will be detailed in the new contract.

Details of the additional work and associated costs are attached at the end.

TPG and AlN processing at NIITAP:

The steps in the TPG and AlN processing were presented (as according to the ISTC contract) and details of difficult areas and bottle necks discussed. 

TPG polishing: final polishing is done by hand. Limited to 6/day per person, so 150/months can only be done working overtime. Further increase needs a second workplace and person (plus training). NIITAP will try to see if the equipment can be bought and person employed. MT and RLB will look for possibility elsewhere.

Done 550 for ISTC to date. 

TPG profiling: no problem.

Laser cutting of TPG. Ok, but 2nd laser cutter not yet delivered by ISTC! Could also be done at CERN.

Parylene coating: ok now, after changed to St. Petersburg firm. Capacity available, but need the schedule one month in advance. Capacity: 60 pieces in a 6h run.

AlN pieces: Only bottleneck is the metalisation. Need additional equipment.

AlN laser cutting could be done at MPI if needed. 

Assembly at IHEP:

The need for a budget for spare components was raised. These are required to fix broken spines at CERN. This stage was not included in the original contract and therefore not budgeted for.

Addition costs

The additional costs to accelerate the production rate were presented by the three parties:

NIIGraphite:
10k$ for modifications of reactors, cooling



+8.5k$ as more reactors and people are needed (to finish in November)

NITAP: 
24.3 k$ for equipment and workplace to increase polishing rate

IHEP:              $11914 for additional transport boxes, additional shift for spine assembly



+ $10047 for additional ceramics and TPG sets required for repair.

Total:

$65361

Actions

RLB – Discuss issues of the transport box

AH – Record which spines are flattened at Protvino before shipping before shipping to CERN

RLB – Record which spines are flattened at CERN before shipping to module construction sites

RLB – look at data from above to understand the nature of the bowing during transport from Protvino to CERN and transport from CERN to module production sites

RLB – feedback data on module bow to Protvino

RLB – remind production sites to ship back spine transport boxes to CERN

AH – Visit spacer control – thickness and gluing accuracy

HGM – give a specification for the dispersion of spacer position

HGM & AH – check tooling for spacer gluing

RLB – to invite Didier and Alan Clark to Protvino 

RLB – Investigate options for a company that can grind and polish the TPG spines

LP – Investigate the purchase of a second set of polishing equipment and produce a quote

LP – Pursure the doubling of the TPG spine production rate via the hiring of extra people.

HGM – Enquire about the possibility of Laser cutting of AlN at Munich, due to the delay in the delivery of the second laser to NIITAP

MT – Talk to ISTC contact to speed up laser delivery

PA – Pursue a relaxation in the TPG thickness specifications, and increase in TPG thickness by 20um in the machined areas.

AH & HGM – Reduce glue thickness by 20um to compensate for increase in TPG thickness in the machined areas.

IG – Quote for increased TPG production rate

LP – Obtain costing and deliverables for increased metallisation rate of ALN pieces

LP – Quote and deliverable date for the jigging for paralyne coating to go to 60 per batch

RLB – Talk to S. Roe regarding the importing of items by hard at Geneva customs, in relation to hand transport of spines from Protvino.

MT – Talk to Zaitsev to continue technician at CERN for washer gluing until the end of the project.

PA – Draft contract with IHEP

MT – New contract with IHEP

Details of extra work and associated costs for accelerated TPG production at NIIGraphite

1: Modification of the cooling system for current collectors of the press

$5000

2: Equipping an additional cooling table

$1000

3: Production of 3 additional reactors for annealing under pressure

$900

4: Labour – 1 man for annealing under pressure + 2 technicians. Training for the 4th class of electrical safety and annealing technology

$8900

5: Additional lathe, labour and installation of air cleaning system

$600

6: additional labour for polishing pistons, cutting and cleaning of TPG

$900

7: additional service and repair of the annealing system and test equipment

$600

8: additional pyrographite and graphite moulds for training and for the waste increase due to the new staff

$1200

