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Outline 

 

>Improvement of the second field cage 

>Material study of screws and inserts 

>Glue thickness study 

>Bending test 

>Material of the end flange 

>Mandrel 
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Requirements 

 Very high mechanical precision for field homogeneity 

 High stability (self supporting between end caps) 

 Very limited material budget 

 (radiation length ~ 1%) 

 HV stability 
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Improvement of the second field cage 

>Field cage with required accuracy 

>Gain knowledge and experience of building 

composite components 

>Second field in case of damage the first one 

>Material test for TPC 
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 Wall cross section as before 

 One field strip foil available 

 already equipped with resistor chain 

 Radiation length of LP1: 1.24% 

 probably too optimistic  

 (epoxy thickness) 

 New field cage: outer shielding of aluminum 

instead of copper foil? 

 (shielding capabilities to be tested) 

 

Improvement of the second field cage 
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 Idea: replace metal screw inserts and screws 

 Two materials selected, Torlon and 

     PPS Techtron 1000 

    to minimize material budget 

 Long term stability > constant force between the 

 Field cage and Endplate 

 Gluing possible 

 Machinable 

 Strength test with both material pieces finished 

 2 kg force are applied in LP 

 At 25 kg: negligible lengthening 

 Tested up to 50 kg (creep behavior) 

 Conclusion: both materials fulfils requirements 

 

Material study of screws and inserts 

Tensile test setup of 

screw and insert 

shown Torlon screws  

F 

Screws made out of Torlon 
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Glue thickness study 

GFK vs Nomex facings and different glue thickness  
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Bending test 

Four point bending test  with 

constant bending moment 



Volker Prahl  |  Title of Presentation  |  Date  |  Page 9 

Bending test 

Bending test of Al reference part to check the bending device 

Later: in ILD TPC use equivalent aluminum thickness for mechanical simulations 



Volker Prahl  |  Title of Presentation  |  Date  |  Page 10 

Bending test 

Start of the bending test 

During bending test 

Delamination on the top surfce 

Nomex facing probe 
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 Piece with stronger 

 honecomb comparable 

 tp LP 1 reference 

 (but delamination) 

 Pieces with Nomex paper 

 on both sides weakest 

 Amount of glue: 

 Not so large impact on  

 strength but on  

 delamination 

 Average Slope: Deflection/Force [mm/N]  

 Maximum Force [N]  

AL plates 

Nomex 

on both 

sides LP 1 wall 

sample 

Amount 

of Epoxy 

GFK + thicker  

honeycomb 

Bending test 
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Material of the end flange 

Surface and HV-Connection at the Anode flange   

Technical data of the endflange 

material  

 

 

 

 
Corecell:  

rho=0.21g/cm3, X0 = 43.66 g/cm2 

   

The flange is glued together made out of several parts 

of HCP 70 and machined 
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Old Mandrel 

 not reusable 

 hard to align due to missing central axis 

 machining after a new pre alignment not successful 

Mandrel of LP1 

Adjustment screws on both 

sides 

Recess for resistor chain 

Mandrel during machining 
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New mandrel 

Part 1: Movable shelf plate 

Part 2: Connector strut 

Part 3: Stiff front and back disk 

Part 4: Fixation ring 

Part 5: Shelf plate stiffner 

Part 6: Central main shaft 

Insert conical pins for fixing the 

shelf plates 

Remove the pins to decrease the 

diameter  

6 

5 

4 

1 

2 

3 

Screw 

~0,5mm radial 
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Production Schedule 

A detailed schedule for the new LP2 Field cage is now in preparation 

raw overview of the schedule 
 

 Tooling plan 

 Mandrel fabrication and machining of the parts 

 Mandrel support tooling 

 Kind of hand tools 

 … 

 

 Material plan 

 List of materials and quantity 

 Precutting and machining 

 … 

 

 Curing plan 

 Field cage vessel, facings … 

 End flanges 

 Facings and foils 

 … 

 

Some steps are now under discussion 

 

Draft version of an feeding system  



Volker Prahl  |  Title of Presentation  |  Date  |  Page 16 

Fin 

Thanks for your attention! 


