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ITS vs. MVTX

SPHEQRIIX

Changes driven by:

1. Beam pipe: wider and closer in SPHENIX
- snugger fit, and stave positions modified to keep
hemeticity

Layers
2,1,0

2. The next detector specifics (INTT in sSPHENIX): envelope longer
than MVTX staves 2 MVTX has to flare out the cables later

S

15 Dec 2020

Comparison: ITS vs
MVTX (nose match)

ALICE ITS SPHENIX MVTX

# Staves 48 (inner barrel) 48

|
Cantilevered Length (support-to- ~1.0m ~1.5m
IP)

|
Beampipe radius 19.0 mm 20.76 mm (Be) / 21.7 mm

(Al)

Inner Layer sensors radius 22.38 mm 24.61 mm

I
Beampipe clearance (to sensors) 3.38 mm 3.85 mm (Be) / 2.91 mm

(Al)

I
Beampipe clearance (to nose 3.38 mm 2.07 mm (Be) /1.125 mm
flange) (Al)

I
Primary structural construction Foam core Carbon fiber

carbon fiber

Split configuration Top / Bottom Left / Right
Total radiation dose 2700 kRad < 100 kRad

MVTX Pre-Production Review




ITS vs. MVTX

ALICE ITS SPHENIX MVTX

25Tmm

e Different envelope dimensions
complicate cable routing

e Whereas ITS had sufficient radial space
to terminate all signal and power cables
for each layer in a single plane, MVTX
staves have been modified so that
power cables can terminate further
down the service barrel

PP2 — termination point for stave power FPCs

15 Dec 2020 MVTX Pre-Production Review 4



ITS vs MVTX SPHE
Changes driven by:
3. Convenience/practical aspects : the EndWheel change = simpler design (also cheaper)
Carb ite shell
MAPS detector staves, 10 de a? (piece + m::?;ﬂac; glued on)
per half layer 2 P &
Carbo PEEK &
Iaaade: ’ s buttons :
—ts PEEK =
mounting ' =
blocks, ' A
b ]

with ruby
sphere

ITS: MANY tiny pieces

15 Dec 2020 MVTX Pre-Production Review

MVTX: 1-piece



ITS vs MVTX e e

Changes driven by:

4. Final Design Review (January 2020) = Added a “nose roller” assembly to protect the beam pipe
Uses spring-loaded PEEK balls whose inner radius is smaller than the staves inner radius

15 Dec 2020 MVTX Pre-Production Review 6



Leveraged ITS Work amrefx

Directly Needs some Useful as
Applicable modification | baseline

Fabrication tooling design X

Assembly tooling X

Stave mfg tolerances and FEA studies X

Design of many small parts X

Achievable assembly tolerances X

Spring-finger connection scheme X

Signal cable strain relief X

Materials selection for patch panels and CF X
components

Potential vendors X
Static and frequency-domain FEA X

Bottom line: most of the ITS work/knowledge was directly applicable to MVTX
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Overview =Preix

3. Mechanical analyses

@ Q‘--‘-?}}”'““J’
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[ ]
FEA Studies
Load Value Type Location
Gravity -9.81 m/s? | Global free body Everywhere
Signal Cables 2226 g D|str|bute.d Force, SB inside face
per side
Power Cables 36123 ¢g D|str|buteFi Force, SB inside face
per side
Remote mass, per| CYSS Clamp ring and
L0 261.26¢ side Nose Plate
Remote mass, per|{ CYSS Clamp ring and
L1 312.98 side Nose Plate
Remote mass, per|{ CYSS Clamp ring and
L2 418.9g side Nose Plate
water 4mm + Distributed Force, .
Air Tubes 1122.1g oer side SB Inside face
Nose rollers Ss:f3v(\;elgh;r/ Mass / Self / On nose plates
sidg;p Distributed Force P

15 Dec 2020

Total Mass: 24 kg (both sides combined) <->~53lb
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FEA Studies — Nose Roller sPHEQx

Mode! name: MYTX FEA (Remodell 2
Study name: 7( Default )

Flot type: Static nodal stress Stress1
Dafonmation scale: 101

von Misss {N/mm 2 (MPal)
1.000
. 990
_ om0
700
0500
. 05500
0400

0300

0.200
0100
2830

Model .

Study name: 7(-Default-)
Plot type: Static displacement Displacement1
Deformation scale: 100

Nose Roller that interconnects ends of MVTX

FEA Nose y Displacement halves effectively reduces sag by over 0.3 mm
(mm)

0.7

0.6

0.5 E—

0.4 0.043 mm increase SEEcEargs

0.3 ! e

02 AVAVAVAYA

0.1

0 /
no nose rigid nose roller ball . . . Min: _?1329
connector  comnector_ assembly Vertical Displacement with Ball Roller [ 222 |
ay
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Study 14 Results (12 JUNE 2020) D

Model name: MVTX FEA (Remodel) 2
Study name: 14[ Default )

Plet type: Static displacement DY
Deformation scale: 10

UY [rraem)

4.083e-05

P ...

3279 02

4515 02
| 655902

Min:[ 1640e 01
¢ -8.199e-02

9.83%¢-02

L -1.14Be-01

1.312e-01
14762 01
1.640e-01

Service Barrel Cylinder '

Masimum across al ple

§ T
1004e 04
B...
2030808
7036e 05
AR08
l 2019405
AN

1011e 08

2008 05
100te 05
2268e 08

Model name: MYTX FEA (Remadel] 2
Study name: 14{ Default )

Flot type: Static displacement Copyl 1] DY Uy (mm)
Deformation scale: 1,000

4 CYSS Cylinder

Strain Plot (max across plies)

4.083e-06
1.640e-02

ameene  Otress max = 9.8 MPa near a sharp corner of a cutout

4919 02

16 layers [0/90, 0/90, 0/90, 45, ¥45, 90/0, 90/0, 90/0] 2.24 mm

| oEelz

1.148e 01

8 layers [0/90, £45, +45, 90/0] 1.12 mm

-1.312e-00

1476e-01
owever, in this model it was modeled as a 1 mm Ti solid
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Overview . -

4. Production progress

@ Q‘--‘-?}}”'““J’
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Production sPHe(lix

1. Discussion of endwheel manufacturing hurdles
2. Latest results from End Wheel CMM

AT " : Some glue is applied on the C-ring, then
C-ring is sanded, and protected with some the part s placed in the main bonding jig.
Teflon tape. It is then degreased. ’ -

e
=
o

3. Discussion of CF procurement
4. CMM results for test article

&n
Passthrough is degreased as well. : WORK SHAPE
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Changes during production

1. Test Article:

1. Divider mounts: aluminum --> carbon fiber

ﬂ
Step 3: we lay-up 1 ply on the side parts of the
mould

LO Cone Assy
00019

LOPP1 Assy
00018

Divider mount

Step 1: we mill a 4 parts mould in aluminium. Step 2: we lay-up the 2 first plies as describe on
this picture

Step 4: we put the side parts of the mould in Step 5: we put the last 2 plies on top, and then
place, and secure them with pins close the mould. We can now cure the part. )
Mould is long enough (260mm) to allow us to Q a
manufacture the divider mounts for 1 MVTX layer 1 4
15 Dec 2020 MVTX Pre-Product WORKIGHAPE



Changes during production SOGE

2) Lengthened / enlarged end flange: we start working on the mock-up, we realized we would like a larger flange (near
PP3) for more clearance to support structure and for additional installation bracket mounting holes

. 0
3) EndWheel material: , e ISICCI ———— No EW at all
* started with PEEK (2 tries, both failed), we switched to Al £ ™ e, PEEK EW
- | > TRy,
« No impact on physics 1400 . = Aluminum EW
1200 W
1000
800

600

f!

400
Secondary particle hits on different detectors

.I....I....I....I....I....ﬂ

10 20 30 40

200

I|III||II||II|I|I|I|I|III|I|I|—

:1

0

60
detector layer
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Endwheel production e

* The endwheels were made of a single piece each to simplify production
* Initial plan was to produce using 30% carbon fiber filled PEEK
e 2 shops made 3 total attempts at this, without success
e Different methods of stress relieving were tried, including heat-annealing and vibration (tumbling)
e Ultimately, it was decided to use aluminum
* Measurements were confirmed using 3" party CMM shop
e Results of aluminum end wheel test pieces are good

EndWheel CMM Reports
Test Article Reports (Mfr)
Test Article Reports (3 Party)

15 Dec 2020 MVTX Pre-Production Review 16


https://www.dropbox.com/sh/aw134ebpquq7ogo/AAD3siqLQC8M4aTP-EZR-YUsa?dl=0
https://www.dropbox.com/sh/v2pdjave8x48zjh/AACRfxsS8OHXChGTaqrSD309a?dl=0
https://www.dropbox.com/sh/17ylnd1fbo24ce7/AAAlfJ-Rn6uvVgTuIjuuzp0ma?dl=0

North Aluminum End Wheel

SPHEQRIIX

DATUM NOTES:

+ AIS A FLAT SURFACE THAT DEFINES THE X-Y PLANE

* B IS THE AXIS THRU THE UPPER RADIUS OF THE 5LOT
SHOWN N DETAIL H. IT I3 PERPEMDICULAR TO PLANE A

« CIS AN AXIS THRU THE HOLE ALIGNED WITH THE SLOT.

REVIIONS

CMM Report Shows All Features are within Spec!

ALSO PERPENDICULAR TO PLANE A | | ; | e ——— | — |
. » BCIS A COMPUND DATUM PLANE THAT CONTAINS AXIS
B AND AXIS C T
« DI THE FIRST FLAT LOCATED AT APPROXIMATELY 1 3800 =l
O'CLOCK AS SHOWN ON SECTION A-A. 00| (3200 554
«  THE THEORETICAL CENTER OF THE PART CIRCLE IS / j 1 0,075

DIMENSIONS

Zone over which
] GTOL applies to

surface. g
IOMNE +/-0.25

2% 10.294£0.05

|55 2% [11.04]
Dowel Hole 55 T o4l To Half Circle Center

< N ) 2 X 90° NEAR SIDE gy

r’\l — 30 -
A
-
[=oos} =
=]
X 28 - to
= R38.7040.125 \
\ [+]
. ) —_——
XD 4T 28~ / .
~X J L el
] / =
R4ZT
EXCLUDING DOWEL
3X M1.6X0.35 Tapped Hole — - 4
-~ 2X0.75 |
| A
R1LA MAXS

DEFINED BY THESE DATUMS AND ASSOCIATED —

UTSIDE THIS

10X @ 1.0048'05% THRU ALL

N/ @ 1.5 X 90° NEAR SIDE
ela'\u.ch"'h|ﬁ-c._u|
[0125@)]A]

10X @ 2.40(20.125 THRU ALL
4.5 CBore Far Side
EEINIRE ;

R46.301 .92

0.025[A]B]
Al

€]

82.39
To Slot Midpoint

0.05[al8-dD]
7 Localions

1. ALL TOLERANCES TO BE APPLIED WITH PART IN FREESTATE, NOT RESTRAINED
2. SURFACE TREATMENT: GOLD CHEM FILM PER MIL-DTL-5541F TYPE | CLASS 3

| 1.5
N i
* \‘ - - UNLESS CHMERWISE SPECIFIED, s Il I H-u MIT BATES RESEARCH '—L-', -
= T~ DIMENSIONS ARE N MLLIMETERS. 4061-T851 AND ENGINEERING N
T T vecwALs ¥z 035 l I CENTER L‘-——b
T T R 028
- T ANGUES: =207 At v
H‘H_,_‘____ — cl e W R MVTX - L2 - N. EW - 1 Piece
DETALH P e
etz B s ), Dodge 10/21/2020 f=ry W [rane oD [
oG ]1:]| MVTX |c mvix-z-s-00023 |1 OF 3|E
2 | 4
1 2 N s i
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FART NAME N 2-5.00023 Decrmber 03,2020 | 1743
pc REV NUMBER : Rz SERNUMEER STATS COUNT @ 1

= -Ir-1r~1_| ITEM_1_1-CvL 11

A NOMINAL MEAS +TOL oL DEV oUTTOL

D 1.000 1.038 0.075 0.025 0.038 0.000 [

el [ Jrrera2-cna2

A NOMINAL MEAS +TOL oL DEV oUTTOL

[3} 1.000 1.038 0.075 0.025 0.038 0.000 [ ]
i) [ MM | TTEM 1 3-C_ 1.3

A NOMINAL MEAS +TOL oL DEV oUTTOL

[3} 1.000 1.039 0.075 0.025 0.039 0.000 [
& [MM |n'Fr~1_1_4-cw_1_4

AX NOMINAL MEAS +TOL oL DEV oUTTOL
0] 1.000 1.039 0.075 0025 0.029 0.000 [
# | MM | ITEM_1_5-C¥L_1_5

I NOMINAL MEAS +TOL oL DEV QUTTOL

D 1.000 1.039 0.075 0.025 0.039 0.000 . ]
ES [ Jrev_16-cn_1e

A NOMINAL MEAS +TOL oL DEV ouTTOL

D 1.000 1.040 0.075 0.025 0.040 0.000 .

=3 | MM | ITEM_1_7-CvL_1_7

A NOMINAL MEAS +TOL oL DEV ouTTOL

D 1.000 1.042 0.075 0025 0.042 0.000 .

2 | M | ITEM_1_8-Cvi_1_8

A NOMINAL MEAS +TOL oL DEV oUTTOL

[3} 1.000 1.042 0.075 0.025 0.042 0.000 . ]
=1 [ Jrrem 1 9-cn 19

A NCOMINAL MEAS +TOL oL DEV oUTTOL

&} 1.000 1.042 0.075 0025 0.042 0.000 [
] [ freeiii0-oniiio

X NCOMINAL MEAS +TOL oL DEV oUTTOL

D 1.000 1.042 0.075 0025 0.042 0.000 [ —

ITEM_2B Position | MM | & Jgons [Bc

Feature NOMINAL MEAS +TOL TOL DEV OUTTOL BONUS

aR_11 0.000 0.006 0.050 0.006 0.000 0.000

ar1 2 0.000 0.018 0.050 0.018 0.000 0,000

ar 13 0,000 0.035 0.050 0.035 0.000 0,000
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d Wheel

h Aluminum En

O
SPHEQRIIX

Zone over which
geometfric tollerances
apply to this surface.
Outside this zone +/- 0.25

1. ALL TOLERAMCES TO BE APPLIED WITH PART IN FREESTATE, NOT RESTRAINED

SECTION &

ITEM 2B MM | & | 00758 | LSQ ASME Y14.5
Feature AX NOMINAL MEAS +TOL TOL DEV OUTTOL BONUS
CYL 1 1 TP 0.000 0.051 0.075 0.000 0.051 0.000 0.000
crL12 TP 0.000 0.077 0.075 0.000 0.077 0.002 0.000
o133 TP 0.000 0.058 0.075 0.000 0.058 0.000 0.000
CrL14 TP 0.000 0.041 0.075 0.000 0.041 0.000 0.000
CrL15 TP 0.000 0.034 0.075 0.000 0.034 0.000 0.000
crL16 TP 0.000 0.013 0.075 0.000 0.013 0.000 0.000
cLi17 TP 0.000 0.033 0.075 0.000 0.033 0.000 0.000
crLi18 TP 0.000 0.077 0.075 0.000 0.077 0.002 0.000
CrL19 TP 0.000 0.066 0.075 0.000 0.066 0.000 0.000
oL 11 TP 0.000 0.075 0.000 0.073 0.000 0.000

10x @ 2.40+0.1257

4.5 CBore Far fde

o 010 | A A

+.050

10x @ 1.00£0.025 THRU ALL
N @1

$|® 0.0750%)
® 0.1250M)

A

U ALL

,]\

90°, Near Side

SECTION an
n: MIT BATES RESEARCH s
I ||| AND ENGINEERING [LNS

2. SURFACE TREATMENT: GOLD CHEM FILM PER MIL-DTL-5541F TYPE | CLASS 3 TR J. Dodge

10/22/2020

MVTX - L2 - 5. EW - 1 Piece

15 Dec 2020
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e True position error of two pin holes

outby 2 um (r- ¢)

* Small enough to not be a concern,
but we will continue to monitor

production of these features
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nd Wheel

15 Dec 2020

MVTX Pre-Production Review

[
South Aluminum E T
. ' : ' - —| & MM ITEM_1_10-CYL_1_10
| Y g B e o [ | X NOMINAL MEAS +TOL ToL DEV ouTTOL
AL Y 1 o e P D 1000, 1021 0.050 0.025 0.021 0.004
| / T T
h 10x @ 2.4040.125 THRU ALL e "xr‘u ...... :‘T’e u:;’-:?f ‘‘‘‘‘ n oo A o . . . .
/1 Diameter of one alignment pin hole is 4 um
under spec
e This dimension is oversized already (to allow
slip-fit of pin and pond gap)
* Pin diameters have a range of O(10um) so a
I (= © Sl smaller pin will be matched with this hole
I‘II_QJ 'IILJF I|II ',I ) Locations
".I ‘ll "., | ITEM_2A MM 0.125 LSQ ASME Y14.5
\ 1 ' .
] T ' %Jre_ AX NOMINAL MEAS +TOL -ToL DEV ouTTOL BONUS
]I‘" 10x @ 2.40+0.125 THR
4.5 CBore Far e [y 1 1 ip §j888 Sfﬁg 0.125 0.000 ﬁj‘fig‘ 0.003 0.000
42 008 [A] Y 5.000 7.970 /Q_]/ 0.030
CyL 1.2 TP 0.000 0.059 0.000 0.059 0.000 0.000
+0.0500 B Y 8.000 S0 B o 0.018 o o
10 x| 1.00 +0.024 THRU.ALL‘_\\._I./,- VAR =
toomenic toierances / SECTION ss B LK I per Side B * True position error of one pin hole out by
apply to this surface. s T
Outside this zone +/- 0.25 9 0.125MA] ‘ - 3um (Z)
e Very small error
_________ 1 * Thisis the direction along which the stave
oo (M epgiane TRS slot is oriented, so actually has much
1. ALL TOLERANCES TO BE APPLIED WITH PART IN FREESTATE, NOT RESTRAINED — MYDE 125 B - TTlece more room for error than the given
2. SURFACE TREATMENT: GOLD CHEM FILM PER MIL-DTL-5541F TYPE | CLASS 3 m:,, J. Dodge 10/22/2020 1]| ,,,.,.,,_.A.wa |mcl.;\:ru.2.5.w@24 |10F 3|.E

tolerance of 0.125 mm 19



South Alummum End Wheel serefx

| 2X 0.75 +0.05

| w

+0.08
@ 3.00 0.00 THRU ALL

1. ALL TOLERANCES TO BE APPLIED WITH PART IN FREESTATE, NOT RESTRAINED
2. SURFACE TREATMENT: GOLD CHEM FILM PER MIL-DTL-5541F TYPE | CLASS 3

@ 3.40 THRU ALL

15 Dec 2020
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ITEM_3_1-LIN_3_1_OFFSET
AX NOMINAL MEAS +TOL -TOL DEV OUTTOL
z 0.750 1.045 0.050 -0.050 0.295 0245 D
R MM ITEM_3_2 -LIN_3_2_OFFSET
AX NOMINAL MEAS +TOL -TOL DEV OUTTOL
z 0.750 1.045 0.050 -0.050 0.295 0245 [ D
———— | AL T R
e Half-gap to vertical z-r plane is larger than
spec
: [Blos[a] * Errorisin the right direction
e If it were under-size, this would be
—_ B fixable.
== * Does not affect function of part
— - ITEM_PERP_4- | | MM [ [®002][A] LSQ ASME Y14.5
Feature NOMINAL MEAS +TOL -TOL DEV QUTTOL BONUS
0.000 0.030 0.020 0.000 0.030 0.010 0.000 m
YO e e Bond surface cylinder perpendicularity out
by 10 um
e Originally had a larger tolerance; was
R L (g s asked by machine shop to tighten it to
_y - MVIX -12-5.EW - 1 Plece better qualify datum
— 7] [ wosoe hori| ® Still well within geometric envelope for

bonding 20




[
South Aluminum End Whee| S, ©
| | | | # MMJ ITEM 6 - cw.,sv
NOMINAL MEAS +TOL -TOL DEV QUTTOL
46.740 46.914 0.050 -0.075 0.174 024
e Largest radius oversized by 174 um
* Because this is the outer layer, there is
nothing beyond the end wheel for it to
interfere with.
_|= Innerlayer End Wheels with similar issue
would be re-machined to correct

Y K=

SECTION aa

MIT BATES RESEARCH el

1. ALL TOLERANCES TO BE APPLIED WITH PART IN FREESTATE, NOT RESTRAINED
2. SURFACE TREATMENT: GOLD CHEM FILM PER MIL-DTL-5541F TYPE | CLASS 3

AND ENGINEERING
CENTER

AT l Ll
401651 I I |
LEFACE

Mamaar
ALL MACH

N

10/22/2020

MVTX - L2 - 5. EW - 1 Piece

EGREERMG.
AFTIOVAL

15 Dec 2020

MVTX Pre-Production Review
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°
PART NAME : MVTX-1-S-00019REVC December 10, 2020 14:59
. . . P C REV NUMBER : R2 SER NUMBER : STATS COUNT : 1
CMM results will be noted on top of drawing for test article, AN
a = — Temperature Compensation is ON
H =— l ‘ ..... — I o I
T Tt ——
i 1 i Feature NOMINAL MEAS +TOL -TOL DEV QUTTOL BONUS
® DRAWING FOR QUOTE ONLY | OrLA 0.000 0.059 0.100 0.059 0.000 .
DO NOT MANUFACTURE |
WITHOUT PRICR AUTHORIZATION |=,__ —) _$_ IMM Il'I'EM_E -PLN_B
1 I i | AX NOMINAL MEAS +TOL -TOL DEV ouTTOL
11 R z 0.750 0693 0.025 0.025 0057 0.032 T
A
4y 1) i | rEM_3 - PLN_3 TO PNT_TOP (YAXIS)
W J [ AX NOMIMAL MEAS +TOL -TOL DEV ouTTOL
i ' M 57.150 57.294 0.300 0.300 0.144 0.000 )
ITEM_ 4 MM I A5 | A
Feature NOMINAL  MEAS +TOL ToL DEV QUTTOL  BONUS
onc 0.000 0.050 0.150 0.050 0.000 [ —
“ Joec | rem s -pun s Toxaxis
AX NOMINAL MEAS +TOL -TOL DEV ouTTOL
A 30.000 29.558 0.500 0.500 0.442 0.000 I .
4 foes  |mEm 6-pIN 6 TOXAXIS
AX NOMINAL MEAS +TOL -TOL DEV QuTTOL
G T A 90.000 90.052 0.500 0.500 0.052 0.000 i |
—f e 4 foes  |mEm 7-pn 7 TOXAXIS
HEEPEEr T s
| I L AX NOMINAL MEAS +TOL -TOL DEV QuTTOL
A 150.000 150,368 0.500 0.500 0.368 0.000 O H
meMs | mm | Q1 |c
Feature NOMINAL MEAS +TOL -TOL DEV QuUTTOL BONUS
ons 0.000 0.017 0.100 0.017 0.000 [ —
meMo | mm | O ko1 [A
Feature NOMINAL MEAS +TOL -TOL DEV ouTTOoL BONUS
o8 0.000 0.077 0.100 0.077 0.000 T

15 Dec 2020

MVTX Pre-Production Review
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Test Article spHEdlix

e Layer 0 Cone was produced at Workshape (FR) and delivered to MIT earlier this month
» 3rd-party inspection confirms results from manufacturer
* Layer0, 1, and 2 cones are the most complex components with the tightest tolerances. Layer 0 was chosen because it

is the smallest of these

15 Dec 2020 MVTX Pre-Production Review 23



Test Article sPHEN

Drawing for layer O | L -
cone which we used as : e | —'——
a Test Article for |
checking production at | |
WorkShape in France.

—

/{ N i
T =
1 LA
.\{____{/_-_
]‘ H |[ DETAIL » — T T
| SCAE S erois
i i L
- R e L e ler ",
I P/ / // SECTION s ” -
B V) e
. e = B 2 f e - TT i J e A
e ,/,' o a oS
" :___4“__,/’ A o i o

——— I - MAIT BATES RESEARCH
pm— || [1] AND ENGINEERING NS

MVTX - LD - Cone [Assembly)

DETAIL:
SCALE 10

.._I_ — l;“l " EE' i 00 I“I‘OF ‘Jrc.—
= T
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Test Article spHEdlix

PART NAME : MVTX-1-5-00018 REV C December 10, 2020 14:58
. . P C REV NUMBER : R2 SER NUMBER : STATS COUNT : 1
CMM results for the test article. One OOT which we deemed e N L
. . Temperature Compensation i= ON
acceptable. WorkShape authorized to continue. ment | e |
Feature NOMINAL  MEAS +TOL ToL DEV QUTTOL  BONUS
LA 0.000 0.059 0.100 0.059 0.000 e
e Jvm [ rrem_2 -pun 8
AX NOMINAL MEAS +TOL TOL DEV ouTTOL
S o z 0.750 0693 0.025 0.025 0.057 0.032 o |
e T | | rEM_3 - PLN_3 TO PNT_TOP (YAXIS)
201123 Piece-1 23 Novembre 2020 16:36:35 AX NOMINAL MEAS +TOL oL DEV oUTTOL
M 57.150 57.294 0.300 0.300 0.144 0.000 B
LG,,, vpaAn i ITEM 4 MM I A5 1A
Rad | Feature NOMINAL  MEAS +TOL ToL DEV QUTTOL  BONUS
R —— onc 0.000 0.050 0.150 0.050 0.000 T
- amm oo P Joec | rem s -pun s Toxaxis

] vol.a 0.023 | oo3
N ) 8 | gt e | AX MNOMINAL MEAS +TOL -TOL DEV ouTTOoL

4 foes  |mEm 6-pIN 6 TOXAXIS

| = :
: __ﬁ P— A 30.000 29,558 0.500 0.500 0.442 0.000 I .
2 nos

oan AX NOMINAL MEAS +TOL oL DEV ouTTOL
A 90,000 90.052 0.500 0.500 0.052 0.000 | |
= 4 foes  |mEm 7-pn 7 TOXAXIS
] AX NOMINAL MEAS +TOL oL DEV ouTTOL
—— A 150.000 150,368 0.500 0.500 0.368 0.000 [ e
%E:I; %é aots g ITEM_8 I MM | @ o1 | C
e Feature NOMINAL MEAS +TOL ToL DEV OUTTOL BONUS
o5 ovL_s 0.000 0.017 0.100 0.017 0.000 [
ITEM_9 I MM | O o1 A
L Feature NOMINAL MEAS +TOL -ToL DEV oUTTOL BONUS

ovLs 0.000 0.077 0.100 0.077 0.000 T




4 1 Metrology S, ©

Staves being produced at CERN, electrical testing and pressure / flow / cooling
testing done

2. Staves will be shipped to LBNL where they will be installed to CF end wheels

3. Stave position will be measured w.r.t. end wheels for future transfer to fiducials on
CYSS

4. Assembled Half-detector (including CYSS) will be delivered by LBNL

LBNL facility for testing, assembly metrology

Taken from ALICE ITS
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4.1 Metrology =rhex

Tested Sized Assembly Sized Tested
Staves End wheels tooling CYSS Power/RDO

T~

Half-layer assembly

Functional I )¢
test |

Half-layer metrology

)I Half-barrel assembly

Functional : |
test

Half-barrel ¢
metrology
' > Half-barrel full chain
eAssembly: Staves [ Layers [ Half-Barrels '
*QA: Functional test at each step Final validation test H
*Metrology: Map the sensitive volume positions I Half-barrel delivered
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Summary

I X

e Changes to proven ITS design have been designed and analyzed
* Production on longest lead-time parts (composite structures) is underway

 We have examined critical test pieces (layer O carbon and layer 2 end wheels) and
determined that they are satisfactory

15 Dec 2020 MVTX Pre-Production Review
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2.2 Leveraged ITS Work el

Bending test

Flexural stiffness EIx~0.3Nm? Flexural stiffness Ely~1.41Nm?
Torsion test

[
¥

ITS Inner Barrel layer model ITS Inner Barrel patch panel and straln rellef
model

a |

Torsional stiffness Glp~0.33Nm?
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ITS vs. MVTX

SPHE

I X

15 Dec 2020

MVTX Pre-Production Review
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Nose RO”er sPHERIX
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