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Calorimeter module refurbishing .
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Steps envisage to consolidate the calorimeter modules:
• Removing the outside tape and cleaning (in Progress).
• A visual inspection (report). 
• Measure the calorimeter modules.(Laser Tracker Done)
• Preparation of the outer surfaces to improve the adhesivity.
• Mechanical test on test specimens on tape and on glue (infiltration Glue 

done). 
• Qualified the consolidation method.
• Module repair procedures (tooling necessary).
• Define the qualification Test on a repaired modules. 
• We need to get an approval of the Fermilab safety office on the qualification 

process of repaired modules.
• We need to evaluate if we need to increase the calorimeter radii.
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The study of the calorimeter refurbishing is in progress. 

• Choice of glue to consolidate the modules (done).

• A test stand has been made to test various solutions (done). 

• Wrapping with tape test (done). 

• Gluing Stainless steel sheet 0.4 mm thick (soon).
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EA 9483 Loctite Henkel Bulk properties

Average value of the shear strength 4.6 N/mm2

We choose a glue with low 
viscosity that have a set time 
large 2h at room temperature. 
The Glue is optical grade.
We test mechanically on the 
lead material.

We contact major glue 
Producer (3M,Henkel, 
Giba) asking advice for 
our purposes.

Glue to consolidate the modules (done).
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EA 9483 Loctite Henkel

Single lap shear test
ISO 4587-2003

Average value of the shear strength 5 N/mm2
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Shear Glue Joint test on the Infiltration glue Optical grade
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Tapes Test

We contact major 
glue Producer 
(3M,Henkel, Giba) 
asking advice for our 
purposes.
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Rotational stand
Carbon steel 
block density 
7850 kg/m3
Almost 1.5 time 
the calorimeter 
density.
(54 kg)
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New metal sheet in construction. 

We are thinking to use an elastic bend to glue the Stainless-steel sheet.
We can wrap the sheet around the calorimeter to apply pressure to the 
glue joint

open
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We have two hours 
to made the glue 
joint after the glue 
has been prepared

Gluing stainless steel 0.4 mm strips with Epoxy Glue 3M 2216.
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Gluing stainless steel 0.4 mm strips with Epoxy Glue 3M 2216.
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Gluing feature in three parts. Two lateral molds and one top part. 

Gluing stainless steel 0.4 mm strips with Epoxy Glue 3M 2216.
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F=0.74 tonnef /metroFs=0.355 Tonnef/metro

In this configuration 
there are not problem 
on the SS sheet and 
Glue joint
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Momentum is in equilibrium 
with the compression and 
traction on the SS sheet
M=D*Fss

D

F

S

Fss

Horizontal module

Using the micromechanical formula, we can evaluate 
the orthotopic characteristic that can be used on a 
FEM model 

Fibers Lead

It is progress a simulation of calorimeter module with the 
glued SS sheet. The connection between the aluminum plate 
can be frictionless or with a given friction coefficient.
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Conclusions.

• Next step it is to glue on the small calorimeter mockup.

• We can try the steel sheet on the module zero.

• We must develop a comp to distribute the right amount of glue.
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