Gas Gap Production

Procedure
Delivery of HPL in boxes from GT. Stored in the Container or in the Kodel basement.

Move one Box into the Gym building and open.
Clean 40 sheets of HPL with isopropylic alcohol and paper. Move the Barcode from the uncleaned side to the clean side.

Tape the edges of the sheets with 22mm wide tape for masking gas face.
Copper tape, epoxy into position. Put masking protection on gas side that was treated in GT
Silkscreen the 40 sheets and dry/store on the karts for 2 days
Hot Melt Laminating 40 sheets

Trim the edges with alu guide and store on the karts in the Gym.
Reject those processed HPL pieces that have any of the following defects:




Bubbles within 30mm of any of the edges.




Graphite electrode limits of rho

Move the prepared sheets from the Gym to the 4 th floor in the Korea Univ. Physics Building building udsing the hired truck only if it is not raining. Using the Cargo elevator take them upstairs.

 Assemble gap using spacers and gas corner pieces.
Pressure test 20mbar. Leak test.using soft pipe such as silicon.

Hot Melt the edges with HM fed gun and HM lamination overspill and application of the 60μm film on both faces.
Oiling 

HV and 0V  Connexions.
Edge taping with Teflon self-adhesive tape
Test procedure  using gas and HV
Storage and Shipping  in dedicated containers







Ian Crotty  09.03.04.
Transcript of notes taken during my Korean visit from 27 Feb. to 4 March 2004.

Silkscreen 

The room temperature must be between 18-25 °C. and Humidity should be maintained at 40% RH ± 20%. This is for the Silk screen area and the drying/storage area.
The company Hyesung Co. Ltd , Seoul ,  supplies their own in house concoction termed 
HS 3005-13/BK in 2 kg tins. It is perhaps a PU resin loaded with aluminium or nickel and carbon.
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The measured value after 1 day of drying is between 50- 200 KΩ/□ using 20μm silk screen. This is done for each mixture of the ink spread onto small pieces of HPL between 2 strips of copper tape leaving 100mm between them. Sigma is perhaps 10-20%.  On the 28.02.04 the measured value was between 100 - 150 KΩ/□.

Thinners from the same company  are added at 10% ( giving a 9% proportion ) and mixed for >2 hours to ensure the solids have been put into suspension.

Firstly the face that has been treated in GT ( Italy ) is identified as the one that does NOT have the bar code on. It can also be identified by parallel stirations . The bar code should be recorded on it leaving the container.

The HPL is cleaned using isopropylic alcohol and soft paper roll. Masking tape 22 mm wide is put all around the edges. The cut gaps , small and big, are attached together. The opposite face that will ‘see’ the gas is now protected  with paper, checking to see that the barcode is still attached. 
The copper tape 0.2mm x 10mm x 50mm is attached at 25mm from the HPL edge. It is parallel to the edge.  The drawings of the gaps are consulted to determine the exact position of the copper strips dependant on whether it is HV or 0V. There is 100mm separating the position of the tapes on either side.
The preparation of 30 layers requires 5 people for 1 day.

Action items:
The paint supplier should give evidence that he will be able to reproduce the exact mixture on future deliveries. Or Kodel must have the vendor establish the shelf life and if possible have delivered the entire needs for the production with some 20% contingency.
A log of HPL being used and reasons for rejection . 

Ink used , with its batch No.

Hot Melt the edges with HM fed gun and HM lamination overspill and application of the 60μm film on both faces.

Oiling
The oiling is done after the gap assembly the Hot Melting of the edges, leak and pressure tests. Up to 2 gaps can be loaded in to the rig at a time. This in governed by the number of connexions on the top and bottom reservoirs. Note that cut gaps can’t be linked together as if they were mounted in the chamber to increase capacity , for reasons of impedance in the air flow ( K.S. Lee) and difficulty in getting the linked gaps in to position.
The room must be brought up to temperature that is today reasoned at 30°C.
The oiling rig should be checked for leaks without the gaps in place. The oil is mixed at 3 portions of Heptane to 1 of linseed oil. A chemical analysis to determine the number of ethylene molecules available to …………….. must be done every 3 months. Once the lower limit has been reached the oil mixture must be fully exchanged for fresh mixture that itself has been analysed.
Great care must be taken during the following procedure as any leaks will rapidly bring the gaps up to atmospheric pressure and so establish a pressure gradient over the height of all the gaps. The full hydrostatic pressure of the oil will overpressure the bottom of the gaps to 80% of the value in mbar of the height of the gap in cm. This is up to 8 times the nominal test pressure ! Accidents that allow this to happen MUST be logged even if no apparent leak or damage results. If possible the lower edge must be marked so that any failure can in the future be attributed to the accident.
The connections to the gaps are made using soft silicon pipe to facilitate their removal after the oiling. Oiling id done with 1 in and 1 out. The required value of depression within the gaps is checked before allowing oil in. Small leaks in the system will cause the pump to start up at periodic intervals to compensate for the increase in pressure. The hysteresis in the system will cause fluctuations of 10 – 20 mbar. During the evacuation of the oil this will cause jumps in oil level causing an effective multiple oil coating that most probably, by definition, will not be of constant thickness. Bubbles in the system cause blockages in the oil flow.
The reservoir with the oil mixture is raised and lowerd at a rate of ~20mm/min. So an oil fill or drain takes 1.5 hours. 
The airflow should be started immediately after the oiling to limit the runs form the spacers and also accumulation in the lower corner of the gaps. This is some what redundant as the oil tank requires 1.5 hours to get down !
The airflow after oiling is at present approx 60 litres/ hr as measured by an anemeter  This gives a total flow for 24 gaps of 1.5 m3/hr
Action items and recommendations

The Linseed oil reserve should be kept out of the oiling room for reasons of shelf life ( high temps. and also for safety reasons (the stored energy is enormous). This latter comment also applies to the Heptane.
Any materials used for cleaning must not accumulate in the oiling facility as they may become a source of spontaneous combustion.

The temperature of the room should be increased to 50 or even 60°C to ensure an improved polymerization of the oil in the gaps. This will reduce the life time of the linseed oil in the elevating reservoir
The airflow must be monitored , not only for temperature and humidity but also for the quantity.

The airflow must be increase and the time allowed increased.

Periodically one gap must be opened to check for polymerisation, clearly a gap that has failed the Gas/Hv tests should be used.

The room must be kept clean to emphasis the need for cleanliness and 







