ADHESIVE FIRST SELECTION LEVEL

Test Protocols

The adhesive first selection level includes the following tests:

1.1. test A and B + basic shear and creep tests

1.2. test C

Adhesive applicability and module removability tests (A+B): Genoa-Bonn-CPPM

These two tests can be done in combination on test setup type 2, as many specimens as required for each adhesive.

The glass being transparent is suitable to check if the mounting technique is good or not (air trapping).

The adhesive will be laid using masks with different thickness: 50-75-100 m. The mask has to be shaped in order to keep the adhesive away from the gap region between the chips (windows pattern, see figure 3).

The adhesive is considered applicable at a given thickness if a uniform and continuous layer can be achieved, over each chip bonding area and the adhesive is confined inside each single chip area itself

After glass mounting with the suitable technique (to be investigated) the removability test can be done.

I think that, especially for stiffer adhesives, it will be not possible to use any automated technique (lifting vacuum chuck) to remove the module, since the required force would be too high for the light support structure, much higher then the design loads.

I believe that a manual technique (cutter blade) has to be developed in particular for the stave, whose constraints of the layout in z are very binding.

The adhesive is considered to allow module removability if the glass can be removed (even broken) relatively easily (no heavy load applied) and the C-C surface can be cleaned from the residual adhesive without any relevant damage (scratches, abrasions)
Basic shear and creep tests: Genoa-Bonn-CPPM

The basic shear and creep tests are meant to provide the first feeling on the adhesive performance. They can be performed using simple techniques (not necessarily those used for tests D+E) on setup type 2, just to check if the adhesive has enough strength and does not creep.

Thermal conductivity measurement (C): Bonn-CPPM

Test performed on test setup type 1, one specimen for each adhesive.
Immerse the graphite basement in a thermostatic bath keeping the temperature around 5 °C below the room temperature (minimise the heat dissipated by convection to the ambient).

Apply 8 W power load on the heather.

Measure the average temperature on silicon surface (using an IR camera or equivalent system).

Calculate the T across the adhesive layer (equal to T bath-silicon surface, as the thermal impedance of the graphite block and of silicon is negligible compared to that of adhesive layer) and hence calculate the thermal conductivity.

A temperature cross check with PT100 (or similar) will have to be implemented.

This test could also be used as a crosscheck of the adhesive joint quality. If the temperature on the silicon is uniform to less than 1 °C then the joint is good.

Test data and specimen labelling

Every specimen prepared and tested has to be labelled and a corresponding data sheet has to be filled in with all relevant data qualifying the process and collected test data.

IR camera pictures should be recorded as well.


[image: image3.png]Microsoft Word =18l x]

e ———
Lo B Y TLAS A Toroidal LHC Apparatus’
|D & B st vew G0 Conmnicaa tob

[l < P A 4 2 @ S & @ L

B pd GO Mo S Nobmm Aol Sy ses
o Tocon-satastor=L st doesinarastor-fomcachetproeoi= S3B3880 o 1 SR 14583311 =] ) Whats Felied

B @ [ F W rH|es OO

etscape. [_[CIx]

Reset  SetasTop  Seach  Redlogin
8 OLCESE

ATLAS A Toroidal LHC Apparatul
General & Steategic Reviews

SIPIXEL COLLABORATION PAPER
SEMI CONDUCTOR TRACKER W G
TRANSITION RADIATION TRACKE

£IINNER DETECTOR COMMON xm_vx'_l

3

[Document Done

Document Done

o b & | ostepes- N NOOE 4| &-L-A-==20@)|
[Fage 3 Sect EE T S R i i e )

g Start| [3Re: ahesive testpla.. | [ EDMS web proje... | 446 Pinter Job Information | ‘l:AModules\achesive.

B Moo o RATLAS POEL atBN






[image: image2.wmf]Glass die

(20 mm 

wide)

3-4 mm

MS 

adhesive

layer

C-C 

block

(25 mm 

wide)

60 mm

70 mm

Fig. 2: 

setup n°2


[image: image1.wmf]Silicon 

heater

(20 mm 

wide)

10 mm

MS 

adhesive 

layer (100 

m

m)

graphite 

block

(25 mm 

wide)

60 mm

65 mm

Fig. 1: 

setup n°1


Fig. 3: example of correct adhesive application
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