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Tracker size comparison
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Tracker size comparison
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" ALICE ITS Upgrade
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Concept
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Lightweight tracker support
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Lightweight tracker support
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Lightweight tracker support
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Layout optimization

Parameters

# elements along length  # elements along circumference CFRP tube thickness

Constants

=2290mm; OD,,.=2900mm; L, ;=3122mm
Outer diameter of tube — 10mm
Node mass — 14gm
Mass of outer radius modules — 92kg
Mass of inner radius modules — 60kg

ID

truss

20/01/2016 Towards a Lightweight Outer Tracker Support Structure 10




Layout optimization

For a tube thickness of 0.5mm For 7 elements along the length and
18 elements along the circumference
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“Firstdeformation estimate [mm}::
iME-L | NOV 23 2015
ggﬁ—l (AVG) ' 10:29:58
Eﬁisioomzm =T
SMX =.067278 4@@4

R
O
%

IDruss=4290mm; OD,,,,=2900mmy; L,
# elements along length — 7
# elements along circumference - 18
Outer diameter of thibe —10m

Thickndss of tube —@.5mm 014951 . 029901 .044852 EEEDE!
Node njass — 14gm .007475 .022426 .037377 .052327 067278

Mass of duterradiBaraeduldide92lgcatic Structural 3 (G3)
Mass of inner radius modules — 60kg

20/01/2016 Towards a Lightweight Outer Tracker Support Structure ..




SUB =1

TIME=1

USUM (AVG)
RSYS=0

DMX =.064297
SMX =.064297

JAN 12 2016
10:47:5¢6

ID;;yss=1210mm; OD,,,;=2900mm; L,
# elements along circumference - 18
Outer dijameter of tube — 10mm

ThiCkne;SOftUbe_o'smm : .014288" .028576 .042864 .057153
Node mpss — 14gm .007144 .021432 .03572 .050008 .06e4297
Mass of rﬁ%dcijles — 70kg

Mass of (B ¢a lenggf(?olk:éﬁe__Stath Structural (D5)
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Stiffness optimization

E XlA I
CFRP Rin=4.5mm / Rout=5mm

everywhere in this model

5truss X ktube — L

R
R1

- ELEMENT SOLUTION F O rc e S O n St r u t S

STEP=1

SMX =144.

D;/,ss=2290m

truss
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Stiffness optimization
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5truss X ktube — L

T300 230
M55) 540 Used fgr the previous
simulation
K13D-2U 935
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Material budget per layer

<5 Reference

T ALICE ITS upgrade OB stave 0.123%
Option #1

- Sandwich cylinder 1.11%
Option #2

Nodes 0.019%

CFRP Tubes 0.063%

Sandwich panels 0.043%

TOTAL 0.125%
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Tooling — CFRP barrel

Outer Radius Node Inner Radius Node

R. Schiitze, “Lightweight carbon fibre rods and truss structures”,
Materials & Design, Vol. 18, Nos. 4/6, pp. 231-238, 1997
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space frame

barrel

ing —

Tool

800mm
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Summary

* A lightweight support structure concept for
the outer tracker layers (barrel & endcaps) has
been shown;

* First estimations of stiffness/material budget
are comparable with ALICE ITS OB upgrade;

 Work is ongoing towards the prototyping of
nodes and assembly of a portion of the barrel
space frame.
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Spare slides



_ Prototype asszembly
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Prototype assembly




