Pisa 20/8/04

Comments to the Investigation Outline

A.Brez

Introduction

More detailed infos will be sent next week when Riccardo will be back

4.1.1

Tray thermo vacuum test (tray with Tungsten and kapton on, ready for ladder and MCM assembly)

 24 hours at T=55oC, P<0.01Bar, LAT-TD-3349

Tray (with complete functional payload) thermal cycles (at 1atm) LAT-TD-01839
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Tower thermo-vacuum cycles (see http://www.ba.infn.it/~glast/TowerA_TV.htm - the procedure is not yet definitive, there are discussions if it is possible to lower the T range)

	Total number of cycles
	4 (1+3)

	Survival Temperature Extremes
	-30°C, +50 °C

	Operational Temperature Extremes 
	-25°C, +40°C

	Temperature variation rate
	( |20| °C/hr

	Temperature for bake out 
	33°C  TBR

	Temperature for balance cases
	-25°C, +40°C

	Vacuum
	( 10-5 Torr

	Tower heat input
	10W

	Duration at temperature extremes and equilibrium condition
	4 hr starting once the respective parts of the tower reach a temperature that is within 3°C of the expected temperature on that part

	Thermal Balance equilibrium condition
	All TCs change by 0.2 °C/hr for 2 hours at least TBR


Table 7 Thermal-vacuum cycles. Note: the temperature extremes for the operational range refer to the coldest/hottest parts of the tower
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Figure 9 TVAC Profile: bake out, balances, survival cycling

In http://www.ba.infn.it/~glast/ EM Tower - Thermal-vacuum test
You can find the results of the EM Tower thermo vacuum test. The test was very positive, we had some problem only with the EM TEM board. This is the board that distributes the power to the tower cables and read the thermisters mounted on the tower cables.

4.1.2

The MID tray description is in  LAT-DS-00148 (without payload) and LAT-DS-00180 (with payload)

4.1.3

The thickness of the 3M2216 bond thickness is 50um. We have determined this thickness measuring the tray total thickness, knowing the thickness of the other components. The planarity is better than 0.1mm; this fix the bondline variations

The qual range is –30-+50oC. The bare tray is tested at +55 oC (see previous par.)

The gap between tiles is 2mm and it is filled with the adhesive used to glue the kapton.

It is quite natural to fill these gaps. Leaving the gaps open requires the control that there is no air trapping due to partial filling of the gap by the glue outflow when the bias circuit is compressed on the tile. On the MCM side the glue must compensate the tile thickness to have a flat surface  under the bias circuit bonding pads.

We ask 0.1mm planarity. We measure the planarity with a CMM machine on each tray.

4.2

We performed the 4 cylces in the –40oC+60oC  range for heavy and mid trays with payload without any problem.

The trays without payload were tested in vacuum at RT

50% of the trays with payload have been tested in vacuum at RT

These trays had a different design of the bias circuit has summarized in the table

	
	EM bias circuit
	Flight bias circuit

	Bonding pads, HV pattern
	unchanged

	Kapton
	0.05mm thick, unchanged

	Shield plane
	1mm square grid, 0.1mm Cu, gold coated lines 
	0.017um uniform Cu plane

	Insulation
	No insulation, the lines were on the surface
	0.05mm Kapton insulation (very smooth)


The previous bias circuits allowed a good adhesion (grip of the circuit lines on the tray surface, ,more light, less CTE stresses) but there were a very large air trapping in the grid cells. The trays produced with this bias circuits had no problems in  thermo cycles at 1atm, and we did not detect any failure on the EM trays after the EM tower thermo  vacuum test.

The bias circuit has been changed for two reasons:

1. the shield plane is not at ground as the tray itself, but it is a 1.5V and must be insulated 

2. reduction of the air trapping

We had few samples of the new bias circuits just in time for the EM bottom tray. Two trays have been produced. No bubbles have been detected. One bottom tray has been tested in thermo vacuum with the tower (dummy ladders mounted on). No damages have been observed.

   The bubbles are a similar problem on both sides. Often we find little bubbles in correspondence to, and with the shape of a cell. Some time we find larger bubbles extending 3-4cm. We  control that these bubbles are stable under thermo-vacuum. Two MID trays have been produced and assembled with ladders and MCM  with these bubbles. The trays ]with payload on have been successfully tested 

12hours at 50oC at 0.2bar

4 thermo cycles –30+50oC (standard procedure)

Bubbles can reflect non-uniformity of the tray surface or of the adhesive thickness. They can also reflect a local contamination

Waves are seen on the Tungsten side only (at 55oC under vacuum). They reflect a loss of adhesion adhesive to the tungsten.

4.3

no use of silicone materials

operation in conditioned air zone (20-22oC, humidity ~50%)

the tools are prepared (at least one day in advance) with mold release agent. I have to check where they do the tools preparation

cleaning with clean wipes with di-cloro-toluene (I have to check the exact name) ; lattice gloves  

mixing with a precise scale (0.1g or better). They prepare more than 10g of adhesive, quite a large quantity

they prepare a witness sample for each batch. The shear strenght test of the samples up to now gave a 16.7Mpa with a 2% variation 

the curing is done at RT in a vacuum bag at 0.6Bar

the operator prepares the adhesive and uses it within a 0.5 hours about 

the adhesive is deposited with a metal spreader and then rolled to have a uniform wetting with a polyethylene roll. The adhesive is prepared on carbon fiber plates with metal tolls.

The adhesive is applied to both surfaces

4.3.1

Tungsten was roughened with a sand paper obtaining a 0.4-0.5um roughness 

With Al oxide we prepare the tiles with a 0.7-1um much more uniform roughness

The tiles are cleaned with sand paper and with wipes wet with di-cloro-toluene

The tiles used up to now were packed not in a standard way (running)

The new ones are stored in polyethylene bags in vacuum

The water break test was not performed. I will do next week water break tests of the tiles in Plyform. 

4.3.2

the kapton is not roughened

no bakeout; the kapton is removed from the envelope with desicant bag inside and used in a short time

we check the flatness of the finished tray with a CMM. The quantity of deposited adhesive is controlled with a scale

we check optically the bubbles (incident light) we perform a small cut of the bubbles with a sharp scalpel. We check after that the cut does not produce a short circuit between tray and shield plane. The cut is done far from the HV lines

the cure is at RT at 0.6Bar 

the shear stress test give 16.7Mpa with a little dispersion of the data, against 21.8Mpa reported by 3M

kapton-tungsten test coupons have been prepared

the peel strength is 2.9N/mm for the 0.9um roughness tiles with some of the adhesive left on kapton and some on tile. The peel strength was 1.7N/mm for the hand sanded tiles, with the adhesive film left on the kapton side only. No literature or analysis

Plyform suggested EC 9323, AV 138. The first one is more dense and we can have problems with planarity. The second one is more stable with temperature and is more fluid, but has a lower shear strength (~-20-30%). 

I am conservative with the kapton preparation and adhesive chose because we have no relevant problems (some bubbles and the number and size were decreasing tray after tray) when we glue the kapton on the fiber face sheet of the tray where we have the larger area and the larger CTE mismatch.

The only issue with primer use is related with the flatness request + the primer thickness should be very small (we have 2 face-sheets + 2 tile sides + 2 kapton sides = 6 primer layers)

We need RT curing. The tray asymmetry induces large bowing of the tray is the tiles are glued at higher temperature (even 60oC). We need a flat tray at RT for subsequent assembly phases. We do not know film that cure at RT.




























