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Composite Box: New Box Geometry
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With uniform 
pressure 
distributions we see 
much more 
deflection in the flat 
regions of the 
current box. 

Adding curvature to 
these section 
significantly 
increases stiffness 
bringing reduced 
material deflection. 
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Composite Box: New Box Geometry

11 June 2025

-43 corrugations along the 
entire length of the box 

-Notice the end sections keep a 
small flat section. This s so that 
the mounting pickups can be 
kept in the same place for the 
current wake field suppressor. 
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Composite Box: New Box Geometry
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- The constant diameter section is positioned such that 7 corrugations are in front of it at the start of the box, and 11 
corrugations behind it. 

- First and final 4 modules are in this area
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Composite Box: New Box Geometry
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Composite Box: Provisional Laminate design
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Provisional laminate cross section

-30mm of exposed foil in the 
critical section

-Ramping UD plies for stiffness 
transition
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Composite Box: Provisional Laminate design
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- Flat edges of the box have the same 
stiffness transition feature in the layup
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Composite Box: FEA Process & Results
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Composite Box: FEA Process & Results
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- Current box sim with 
40mbar pressure 
delta. 

- Peak deflection of 
1.79mm

- Exaggerated 
deformation. This is 
not what the box 
would look like if it 
experienced 40mbar 
pressure difference. 
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Composite Box: FEA Process & Results
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- Same 40mbar pressure 
delta 

- Max deflection of 3.18

- Keep in mind this is a very 
optimistic starting point I 
the full laminate design.

- We will add more material 
as we iterate and change 
laminate to arrive at an 
optimised solution
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Composite Box: FEA Process & Results
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- Tsai-Wu Failure criterion 
max 0.674. 

- 1 = Material Failure
0 = Material not stressed
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Composite Box: FEA Process & Results
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- Tsai-Hill Failure criterion 
max 0.476. 

- 1 = Material Failure
0 = Material not stressed

- This model undervalues 
compressive loads, so 
caution taken on these 
results
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Composite Box: FEA Process & Results
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- Two extra UD with 
90 degree fibre 
orientation in the 
critical section 
takes peak 
deflection down to 
0.375mm. 

- Note that this 
occurs in one of 
the only flat beam 
facing sections 
leftover

- Critical section 
deflection is down 
to the 0.2mm 
deflection range  
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Composite Box: Coatings Samples and Tests
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Composite Box: U2 Box Considerations
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Textreme - Grid Fabric 0/90
0/90 Grid Fabric

Sakase - Tri-axial Woven Fabric
home –サカセアドテック株式会社

https://www.textreme.com/product/0-90/90-grid-fabric-0
https://www.sakase.co.jp/home_en/
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IRIS: U2 Considerations
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- Waved rear edge to accommodate module overlap
- Will likely be tricky to control how this matches to adjacent modules, 

while maintaining a small  gap of around 100 microns
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IRIS: U2 Considerations
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- Original concept is to have the structure the full length of 
the velo box. 

- The first proto just for visualisation purposes 

- Four sided foil section makes for simple control of 
the foil edge relative to adjacent foils
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IRIS: U2 Considerations
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- 3 degree angle rotation between supports shown
- Becomes a very large complex (expensive!) mould to 

manufacture

- Better option for this route is to have a single support 
structure that twists down the length of the velo 

- Adds more material to the support but doesn’t rely on 
a 45 micron foil connection between them. 
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IRIS: U2 Considerations
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- Looking down the beamline at the twisted structure.
-
- Currently gaps but a single twisted support would 

remove this 

- Overall the design for the geometry for the foils is still 
very open. 

- Significantly easier from a composites perspective to 
manufacture these concepts than the box structure. 

- Difficulty will come in precision of the foil, and it’s 
position. 

- We will require an extremely accurate foil profile and 
mechanism to move them relative to each other
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IRIS: U2 Considerations
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Potential Mechanism to control the movement of foils and 
modules? 

- Provides a translation to the foil/module to open and close 
the iris. 
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