ATLAS PIXEL DETECTOR: ADHESIVE SELECTION TEST PROGRAM


SECOND SELECTION STEP

Test Protocols

1 Shear modulus measurement + creep test (D+E)

These tests are performed together on the same specimen.

Two glass tiles glued together with the adhesive candidate can be used.

One glass tile is fixed on a support, while an in plane force F is applied on the second glass tile (see figure 1).
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Fig. 1: test setup for shear and creep tests

It is recommended to use an adhesive layer 100 m thick.

The relative displacement of the two glass tiles is measured as function of the applied force F.

The stress/strain curve is determined (in the elastic range).

The shear modulus G (N/mm2) can be calculated as follows:

G=F/(A*arctg(dx/s)

Where:

F   
= applied force (N)

A   
= bonding area (mm2)

dx 
= relative displacement (mm)

s 
= thickness of adhesive layer (mm)

After the shear modulus measurement the creep test is performed on the same setup.

A constant shear force F (producing a relative displacement of the two glass tiles of 50 m) is applied on the setup for at least 24 hours monitoring any possible relative displacement (creep).

Both the shear and the creep tests have to be performed before and after irradiation to max cumulative dose expected after 10 years for the B-layer (30 Mrad).

At least two specimens per adhesive have to be tested.

2 Thermal contact reliability test (thermal cycles)

Test performed on setup shown in figure 2.
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The setup is thermally cycled from + 30 °C to – 30 °C, with the max allowable frequency.

At regular time intervals (every 10 cycles), the setup bottom surface is put in contact with a thermostatic bath liquid surface at a temperature around +10°C (T across 5 mm of C-C with 4 W/mK thermal conductivity and a power of 8W is around 10°C so that the silicon surface should stay around 20°C). 

The power on heater is switched on (8W) and the temperature distribution on the top surface of kapton is recorded (IR imaging).

The different pictures are then compared to see if there is a progressive depletion of the adhesive thermal coupling efficiency (hot spots).

The total number of cycles should be not less than 50.

At least two setups per adhesive have to be tested.

The test has to be performed on the same setup before and after irradiation.
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Fig. 2: setup for thermal cycles







Flex printed circuit with coverlay (from flex II production (20 mm wide)
















