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RAM radiator: “squared” crates
layout (no more gemini)

e
: 1- R o
= ' -
v |
of ! A
i

RAM RADIATOR Geneva, 22 September 2003 2



AMS 02 -Thermal Control
System Design

CARLO GAVAZZI

Introduction

— A different layout than the standard “GEMINI”
for the RAM radiator has been considered,
moving columns of XPD outwards

 On WAKE the Gemini configuration 1s the only
possible, due to CAB and TRDGB
— Foreseen advantages:
e Reduced lenght of the mid brackets =less weight
e Structure (column) closer to the constraints (USS)

* “Framed” RAM radiator, with the frame constrained
to the USS, 1s stiffer
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Comparison between
the new accommodation of RAM radiator and the accommodation 23/05/2003
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New accommodation, Design changes 1

e T-CRATES
have been
modified
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New accommodation, Design changes 2

e Mid
brackets
have been

bracket | designed
(draft
x;iket 2 SOlUtiOIl)
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FE model modifications

New accommodation

Brackets

MID
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New accommodation - Modal analysis results

A new run has
been
performed
with draft
version of the
mid brackets:
the first
frequency is
38.83 Hz

« COMPARED
TO about 31
Hz before

RAM RADIATOR Geneva, 22 September 2003 8



AMS 02 -Thermal Control
System Design

i

RAM RADIATOR

BRACKETS DESIGN
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« ALREADY REPORTED in WAKE
RADIATOR
* Option UB 20 chosen as baseline

* Load Case 2050 used for dimensioning
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Lower Bracket (also called rod)
detailed design

* Optimization proceeded 1n parallel to
WAKE radiator

— this solution wasn’t implemented on WAKE
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LOWER BRACKET

T-CRATE

To USS

To
Radiator
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CAD DESIGN
LOWER BRACKET ToUss
From T-crate point of view

Interface
with T-Crate
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CAD DESIGN
LOWER BRACKET

Mass of the parts

Mass : 0.852 kg

TOTAL MASS : 2,84 kg

Mass : 0.844 kg

ROD ASSY
Mass : 0.364 kg

Mass : 0.374 kg

ieowe vownene
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CAD DESIGN

LOWER BRACKET

Lower bracket assembly
Bracket to
USS
Screw //
(COMMERCIAL PART) Bracket to

T-CRATE

Washer

Rod

Bracket to
Radiator

Spacer
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CAD DESIGN

LOWER BRACKET

Rod assembly

Inset
(COMMERCIAL PART)

" Anti-
friction
Liner

Rod

(SPECIAL PART)

Nut
(COMMERCIAL PART)

Rod end

(COMMERCIAL
PART)
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LOWER BRACKET

Rod assembly

ROD END
COMMERCIAL PART
STAINLESS INOXIDABLE

CYLINDRICAL BODY
SPECIAL PART

NUT
COMMERCIAL PART

SPACER
SPECIAL PART
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LOWER BRACKET OPTION 2

Removal of crate end wall
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Saving ~230 g

LB 1
NO T-CRATE WALL
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Lower rod

* Final mass <3 Kg

e The final choice of the lower fixation (rod
vs. plate) will depend on system level
considerations about

— frequency
— loads exchanged with the USS
— Overall load path stresses 1n other parts
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MID BRACKET
for RAM radiator
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RAM radiator MID BRACKET
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MID BRACKET

MECHANICAL DESIGN

TPD

usSS

Mid
Bracket

CCEB

CARLO GAVAZZI

RAM RADIATOR
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“Short” mid bracket design

TPD

USS

Mid
Bracket

CCEB
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Mid
Bracket

CCEB
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CAD DESIGN
MID BRACKET

TOTAL MASS : 2.293 kg

Mass : 0.682 kg

Mid Bracket - part 2
Mass : 1.612

CARLO GAVAZZI

v

Bolt connection
between
part 1 - part 2

Mid Bracket - part 1 e
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Model Configuration

» Upper Bracket UB20
e “Short” Mid bracket
 Light rod

« No gemini structure
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RESULTS
calculated for 128 load cases
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Results summary
» Stresses (calculated with 128 load cases)
are too high in

— crates

— XPD

— top bracket
— mid brackets

— 1ntercrate links

* Forces are too high in

— panel 1nserts
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Frequency

ASC.Patran 2001 r2a18-5ep-03 175506
Jeform: modal, Mode 1:Freq.=35.366, Eigenvectars, Translational, (NOMN-LAYERED) MSC Patran 2001 r2a 18-Sep-03 1765 06
Deform: modal, Mode 1:Freq.=35.386, Eigenwvectars, Translational, (NON-LAYERED)

35.4 Hz
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SKINS

MSC Patran 2000 2 19-Sep03 153551 —

1.98+00 MEC Palran 2000 12 19-2ep03 153551
Enmge: SCTO04LMI00A AT:Swahc Subcase, Stress Tansor, - von Mises. Loyer 4
1 B0-008

Fringe: SCI004LNI004 Al Sralic Subcase. Stress Tensor. - von Mises. Layer 4

1:90+00

Worst LC over 128
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MSC.Patran 2001 r2a 18-Sep-03 16:14

Fringe: SC43:UNTITLED SC20E24A2 Static Subcase, Stress Tensy

-van Mises, AtZ1

N~

3.02+008]

2.74+008]

2.47+008]

2.19+008]

1.92+008]

1.65+008]

1.37+008

1.10+008

8.23+007)

5.49+007)

2.74+007]

-5 00+0001
default_Fiinge

Mex 3.02+008 @Elm 6641331
bin 1 N9-NN7 (@F1Im 1778475 1

MSC Patran 2001 r2a 18-5ep-03 16:14:41
Fringe: SCATUNTITLED.SC206Z, AZ:Stalic Subcase, Siress Tensar, -von Mises, AtZ1 302009

2.74+009

2.47+00g

2.19+005]

1.92+008

1.65+009

1.37+008f

1.10+008]

6.23+007

5.49+007

2.74+007]

-6.00+000)
g default_Fringe
hiax 3.02+008 @Elm B64133.1
in 1 NA-NN7 (BF I 177R476 1

Worst LC over 128

CRATE |

MPa

MoS

302

RAM RADIATOR
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XPD

MSC.Patran 2001 r2a 153-5ep-03 16:19:52
Fringe: SC35:UNTITLED.5C2054. AZ: Static Subcase. Stess Tensor. - van

4.94+008|

4.49+008|

4.04+006]

3.59+008]

3.14+008]

2.70+006]

2.25+008]

1.80+008]

1.35+008

8.93+007]

4.50+007]

1.35+005]
default_Fringe :
hax 4.84+008 (BEIm 135701
Min 1 35+1N5 {@FIm 101801

S I Worst LC over 128

XPD
MPa Mo
494
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TOP BRACKET

MSC.Patran 2007 r2a 18-5ep-03 16:34:35

Fringe: SC33-UNTITLED SC2058, AZ:Static Subcase, Stress Tensor, -vo

TOP BRACKET

MPa MoS
335

CARLO GAVAZZI

3.350+0089
3.046+008
2.741+008
2.437+009
2.132+008
1.528+008
DDDDDDDD
1.219+008
9.145+007
B.101+007
3.067+007)

1.246+005|
default_Fringe :
e 3.350+008 @Elm 17705561
Min 1.246+005 @Elm 1778049.1

Worst LC over 128
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LOWER BRACKET

MSC Patran 2001 128 168-5ep-03 16:47:25
Fringe: SC17Z.UNTITLED. SC2036, AZ:Static Subcase, Stress Tensor, -van Mises, AtZ1

2660+007]

2.436+007]

2182+007]

1.849+007)

1.708+007

1.462+007]

1.218+007]

9.744+008]

7.308+008]

4.672+008]

2. 436+008]

1.580+002
default_Fringe :
ax 2 680+007 (2EIm 17801911
Hir 1.603+002 @Elm 506521 1

LOWER BRACKET
Mpa N MoS Worst LC over 128

26.8 -3270 7.36
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MSC.Patran 2001 r2a 18-Sep-03 16:37:02
Fringe: SC34UNTITLED.SC2053, AZ Static Subcase, Stress Tensor, -von Mises, AtZ1

4.352+006)
3.957+008
3.567+008]
3166+006
2.771+008
2.375+008)
1.860+006
1.584+008
1.189+008]
7.835+007)
3.981+007]

|
2.657+005]
default_Fringe
hiex 4.352+008 @Elm 35885701

Min 2 656+005 (2Elm 35869641

MID BRACKET

" 5 Worst LC over 128
v
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INTERCRATE LINKS

MSC.Patran 2001 r2a 18-5ep-03 16:22:40 - —_ MSC.Patran 2001 r2a 18-Sep 4.03

Fringe: SC3B:UNTITLED.SC2054, AZ:Static Subcase, Bar Stresses, Maximum CDmmerArCenler‘——— Fringe: SC35:UNTITLED.SC2[53: ftic Subcase. Bar Stresses, Maximum Combined, At Center
—_—

1.215+009) 2. 964+008

)21? —_— 11034009 f 26734008
} 3.906+009 23944008

8.766+008) | ' 2.109+008

/ / 7.EB7+008) 1.624+008

f [ 1.539+008

/L B.547+008 ]’F
/ // / B5.427+008 I H / 1.254+008

4.307+D08| 9.686+007)
K 3.160+008) B.836+007)

2.068+008] 3.986+007)

9.433+007 E
-1.713+007
default_Fringe :

e 1.216+008 @Elm 3691656 1
Min -1 713+007 (@FIm 3RA15AR? 1

1.136+007)

-1.713+007)
default_Fringe
e 2 964+008 @Elm 3581654 1
Min -1.713+007 @Elm 3531567 1

intercrate LINKS
MPa MoS

1214 Worst LC over 128
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[ ession learned: framed RAM
radiator

e Mass reduction 1s low due to the small relative mass of the
mid brackets compared to the whole system

e Connecting the XPD near the USS

— bracket compliance 1s reduced

» The bracket design could be made more compliant BUT this is critical due to
lower envelope available

— high loads are transferred to radiator

» Interface stiffness changes, new criticalities during next CLA cycle
could arise.

It 1s mandatory to update boundary conditions with CLA, because
fixation point of USS used by LMSO until now is no longer
representative
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CONCLUSIONS

 The framed structure 1s abandoned for
RAM radiator.

* It 1s better to go back to the Gemini layout,
to transfer in a more effective way the
imposed displacements/rotations
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