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Carbon fiber composites
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detector structures
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Slides borrowed from Rahul S., Roland W., Dan C., Alex E. and
presentations from MPGD and SVT groups

Most of these slides are from presentations given in the Jan. 2025
collaboration meeting
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O This is a slide deck about the various sub-detector assemblies where carbon fiber composites are
being designed / implemented for use.

O This gives an overview of the carbon fiber composite mechanical structures present in overall
integration of the inner detector.

O | do not know where electrical grounding is needed and where it is not needed. | am a structural
and materials engineer and thus cannot comment on it either.

O This presentation is put together to help electronics, electrical engineers, physicists and global
systems teams to know / get a starting point on where to expect CFRP structures in the inner
detector space.
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O CFRP structures are essentially used in all sub-detector assemblies of the inner detector. _

O Slide from R. Sharma’s talk
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[Module Assembly}

p 1. Mechanical support design
AN 2. Mechanical and thermal load simulation INFN
PADOVA

ePIC-Padova responsibility: design & production of SVT - IB support

Short description contributed to pre-TDR, chapter 8.3.3.1 | at this stage, L2 is icluded, without services,
- - . - - even if mechanics/assembly procedure not
I Current design: integration in the general project I | defined, for accurate design and integration. Carbon Fibre Skin
\ K9 Foam Cross Brace

Now e-side cables (power only) FPC
running inside the side “ribs”: no
need to reworking carbon foam

Carbon Fibre I-Beam

Central longheron could be a
weakpoint of the structure (more

sensitive to oscillations): evaluating
alternatives to strengthen saving on h-side

the material budget SLIDE 6/13

O Slides from a lot of people in SVT groups.
Nicole A., Adam H., Georg V., Domenico and
others.
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O BTOF — staves

O FTOF —disc support structures

O Engagement rings to hold the

staves
: ‘Carbon
SS 304 honeycomb
Pipe Top and bottom  (a|ready

CFRP facesheet  cyreq)
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O Sensor plane
P Outer wall and inner
O End Rings for Vessel mirror support

O Vessel walls

O Mirror supports

O Aerogel support plane

© Top cover on HRPPD sensor plane

(potentially) Baseplate — aerogel

support
Solid MSSj lamiir?

Top sensor support
plate Solid M55j
laminate

Y

olid CFRP End Rings
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O Slide from Julien B.

O CFRP structures used for crystal support and

separation
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Carbon plate (NPS calorimeter)
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O Engagement rings

O Global Support Tube (GST)

O Service cones for IB and OB (SVT)

O Support ribs for Inner MPGD and MPGD discs

O Beam pipe support structures (fishing line like
structure) — design in progress
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O The electrical conductivity of CFRP laminates
and sandwich laminates used in ePIC will

depend on the choice of material, layup =t
sequence and number of discrete S22
connections to make the support structures . ; . Rdtﬁ*hd
(continuity) g I
184 =
- "
O If (IF) a detector sub-assembly needs 0 20 40 60 80

Rotating angle (%)
grounding, then it is possible to include that

in the structural design for the global

integration systems and services. 0 Zhao, Q., Zhang, K., Zhu, S., Xu, H., Cao,

D., Zhao, L., Zhang, R. and Yin, W., 2019.
Review on the electrical
resistance/conductivity of carbon fiber
reinforced polymer. Applied

Sciences, 9(11), p.2390.
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No summary, for a summary talk.
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