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e Study of Silicon carbide foam thermal
and mechanical properties for use In
future detectors



Machining Methods

Mechanical Properties
Charactering of features
Module construction
Thermo-mechanical analysis

Vertex detector geometry
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Porous isotropic homogenous structure ===
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made up of inter connected struts forming

polyhedra cells with hexagonal faces
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To look at the cut precision the
measurement of waviness (wc) from
a surface trace can be used

The benefit being that there is a
cutoff for high frequencies that

allows the effects of the pores to be
filtered out leaving only the effect on
the SiC caused by the machining
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Machining
Method

Dicing 35

micrometres

Milling 83

Laser Cutting 251
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* The analysis on ground
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Stress strain graph for 4.7% relative density SiC
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* Experimental
value within
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dependent on
Young’s
modulus of
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Flatness of SiC 05
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High precision vacuum jigs hold Si Nusil is applied using a pre-programmed glue pattern then
brought together using linear stage

Survey Si surface with a laser micrometer flatness over whole modules of 100-200pm
Flatness and straightness measured to within £5um

The material budget for a single ladder of relative density of 6% at |.2mm thick is 0.1 | %Xo
for a ladder of 3.2% and |.3mm thick and using the same glue quantity and silicon is

0.079%Xo .



Directional Deformation

Type: Directional Deformation { Z Axis )

Unit: mm
Time: 10
04/11/2008 14:31

0.01043 Max
0.009615
0.0088003
0.0079857
0.007171
0.0063563
0.0055417
0.004727
0.0039124
0.0030977
0.002283
0.0014684
0.00085372
-0.00016094 Min

How the structures behave
when subjected to thermal
loads

In plane deformation <I|m

This is expected as SiC has a
CTE of 2.6ppm/K compared to
silicon of 3.2ppm/K

Directional Deformation 2

Type: Directional Deformation { Z Axis )
Unit: mm

Time: S

23{12/2008 14:50

0.0099145 Max
0.009803
0.0096914
0.0095799
0.0094654
0.0093568
0.0092453
0.0091337
0.0090222
0.0089107
0.0087991 Min

Total Deformation
Type: Total Deformation
Unit: mm

Time: 10

04/11/2008 14:34

0.022535 Max
0.020035
0.017534
0.015034
0.012533
0.010032
0.0075319
0.0050313
0.0025307
3.0143e-5Min
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Difference of straightness as a function of temperature
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quantised by our collaboration

The overall geometry allows material to be
removed from the end region as complete support
structure is SiC and work has begun into looking
at sensor coverage

SiC foam has the mechanical properties combined
with the low cost to the material budget making it
an ideal choice for a support structure



