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Introduction

M. Molina, A. Franzoso, M. Olivier
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Recommendations from the meeting

1 '|.'

- CRATES Ay .' :
— 1) structural optimization (neglecting thermal) 4 o

Customized design
—  2) Specific design (RAM/W AKE)
. RADIATOR

— 3) Attachment points for the brackets
e Number
Inter face area

— 4) doublers
. TOP BRACKETS
— 5) Shear plate
. MID BRACKETS

—  6) Reduce length
— 7) Outside the radiator

— 8) TTCS box combination
. MISCELLANEA

—  9) Model ling techniques
— 10) Remove “some” brackets

AMS 02 TIM Geneva, July-August 2003
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Schedule of the RoadMap

AUGUST

RECOMMENDATIONS IMPLEMEN TATI ON

SE PTEMBER

RKING GROUJP
ECOND ITERATON @

LMSO COUPLE‘D LOAD ANALYSIS

OCTOBER

NOVEMBER

VERIFICATION
ZATIM MEETING

1
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Overall AMS Mass
Today, optimization
22/09/2003 meeting 3/10/2003
AMS 02 TIM Geneva, July-August 2003
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Geneva

Tyrmhenlan
Sea

Mediterranean Sea

Alalare —ama]UNIs
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Team

* CGS

— M. Molina, A. Franzoso, C. Vettore, M.
Olivier, R. Zambra, A. Salsi, L. valsecchi, L.
De Franchis, R. Bursi

« OHB-System

— H. Segelke, R. Schlitt, B. Hollenbach, A.
Pistorius

« CERN-MIT
— R. Becker, Y. Wang, J. Burger, M. Capell
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Purpose of the teams work

¢ CGS
— overall optimization, brackets new design
« OHB

— redesign with carbon fiber structures
perspective

 CERN

— 1nnovative 1deas and cross-checks

AMS 02 Geneva, 22 September 2003 6
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« WAKE RADIATOR

— Influence of brackets design on CLA results
— Upper bracket optimization
» Upper bracket

e titanium

* shear plates

e RAM radiator

— dedicated accomodation

AMS 02 Geneva, 22 September 2003 7
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 OHB-system
— Mid bracket ‘spacing-tube’ concept

— Carbon fiber options

* Thermal analysis
— crates optimization

— warnings and test level definition

e Electronic board reduction

AMS 02 Geneva, 22 September 2003 8
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HOW MANY LOAD CASES

are representative?

10 ?
128 ?

AMS 02 Geneva, 22 September 2003 9
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LOAD CASES AND OPTIONS

C

ARLO GAVAZZI

v

LIL|{L|L|L|L L

clc|c|c|c|c C

1123456 n
OPTION 5 @ @ @ @ @
OPTION A 151 o o 0| o| o 0| 6| o 0| 6| o/ 0| 6| o o] 6| o 0| 6| #| 6| o| o o] o] &
OPTION 3 1 @ _ @
OPTION 2 ' ' ' ' '

A R R R R R R R R R R R R R R R R R R R R AR R
OPTION 1 _

" E=optimization

Previous analysis

€ = analysis

AMS 02

Geneva, 22 September 2003
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Two more remarks before
starting

AMS 02 Geneva, 22 September 2003 11



AMS 02 -Thermal Control
System Design

CARLO GAVAZZI

1. Reference and target mass

Alberto Franzoso

AMS 02 Geneva, 22 September 2003 12
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TARGET MASS

Thermal + Electronics
311+460=771 Kg

AMS 02 Geneva, 22 September 2003 13
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Thermal control + structure

mass budget
(total was 310.9 since January 2002)

. Ram radiator (incl. 54 Kg
TRD 0 (ML in LIM buoget Brackets)
8 O Tracker RAM 13+5.5 (brackets)
Wake radiator (incl. 54 Kg
TRACKER 729/ Brackets)
Tracker WAKE 13+5.5 (brackets)
HCH 10 ' ‘Large” Zenith radiator |356:6 34.3 Kg
(8 attachment points +
pin to TRD upper plate)
Ecal and RICH crates |25 Kg
radiators incl. brackets

AMS 02 TIM CERN, 2nd April 2003

AMS 02 Geneva, 22 September 2003 14
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Mass breakdown (end August 2003, unofficial)

Bracketup 8.330 Bracketup 8.330
Tcrate Scrate Ucrate UGcrate Tcrate
13.27 10.41 13.27 7.60 13.27 INITIAL MASS
TPD
TSPD 7.42
9.53 295
0 Kg
TTPD UPD .
359 520 (Electronic: 206;
UGPD *
o2 Mechanics: 75.8)
TTcrate Radiator WAKE
5.63 27.4
Cables
Bracket mid TPD 22.0 TSPD Bracket mid
8.400 7.42 9.53 8.400 TARGET MAS S
Links WAKE
5.25
249.5 Kg
Tcrate PDS Scrate Tcrate
13.27 42.5 10.41 13.27 (Electronic. N3 87 5/2
L] L] ,
Bracket low 7.500 Bracket low 7.500

205 082 Mechanics: 55.8)

AMS 02 Geneva, 22 September 2003 15
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2. Inserts strength

Massimiliano Olivier

AMS 02 Geneva, 22 September 2003 16
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AMS-02 radiators mid bracket preliminary design
Carlo Gavazzi Space SpA

STRESS ANALYSIS RESULTS

« HONEYCOMB INSERTS IF FORCES : 5200 N (SHEAR )

rahslational At Cefiter .
MSC Patrar 2000 r2 11-Jun-03 18:03:26 et
5.20+003]

Wector 3C1:2034_SPEC. Al Sialic Subcase, Bar Forces, Translational, At Center

4.72+00

4.25+003F

375+DDS
331+DDS

2834003
2.36+003
1.68+00308
1 42+Dna
9.45+002)

4.73+002]

1 1.36-002
default_Vector detault_Vector:

I e B20+003 (BN 4644680 Max B 20+003 @ 4644680
hin 1.27-002 @MNe 59349 Min 1.27-002 @Md 53343

June 6, 2003
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\ 4 AMS-02 radiators mid bracket preliminary design
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STRESS ANALYSIS RESULTS
« MID BRACKETS MOS CALCULATION

MARGINS OF SAFETY FOR STRENGHT FAILURE (STRESS)

ITEM LC EID MATERIAL Fty [MPa] [;L“a] "'"E:;I;:;ss SFy | SFy | MoSy MoSy

AL 2024 T81
AMS-QQQ-A-250/5

AL 7075 T7351
AMS-QQ-A-250/12

Z BRACKET 2034 2519636 (LAYER1) AQ;-Qé?AT;gg/11 2 400 448 199 1.25 2 0.608 0.126

‘HONEYCOMB INSERTS MOS CALCULATION
Applied forces are much higher than the currently selected
iInserts capability:

Pss =~ 1200 N (insert limit load in axial dir.)
Qss ~ 2800 N (insert limit load in shear dir.)

HONEYCOMB SKIN 2034 2520092 (LAYER1) 372 427 162 1.25 2 0.837 0.318

X-Y BRACKET 2034 2517581 (LAYER1) 400 448 201 1.25 2 0.592 0.114

June 6, 2003

AMS 02 Geneva, 22 September 2003 18



