g\A TPF Science, Technology, and Design Expo ‘03 Jp
Dynamic Models of TPF Cryo Structures

@/ Integrated System Dynamics (ISYSD) JIFLL @ Basic Dynamic Analysis Process Flow _JI9L

Front Panel Push-Button GUI  JIPLL

i General Specification ISYSD Process Controfier
“ . Compemtitutes oot
« MATLAB-based dynamics toolbox ._E_— _;':_:_. T
l + Import NASTRAN, IMOS (CMS) structural components — — LS
= i Campoams PP ]
: 1 + Assemble (CMS) system dynamic model - ——re —
7! « Compute broad-band system modes + residuals L{ —— — —
-« Include non-linear joint mechanics e e — e I
Rovdow E— Nonfinws Faepencs
LL « Evaluate sensitivity to parametric uncertainties LL‘ [ Vi o Mhowa Fortes
H Define Madal

D— « Reconcile predicted & measured dynamics D—} : Pacsaste Nt

« Simulate nonlinear system response l—— Note: Toolbox features include extensive graphical data review P = =

parametric sensitivity analysis. test/analysis reconciliation

+ Export system models for general applications Note: The modular task structure utilizes function routines,

which may be used to define custom processing tasks

Annta

Cirgren
ity

Bob Coppatino, Doug Adems. Marke Levine - 1 'Bob Coppatin, Doug Adams. Maree Levine - 2 Bob Conpotno, Doug Adams. Marke Levine - 3

System Modes Function Group SJFPL System Modes Function Group JPL

a

@ Component Modes Function Group SPL

Modatl Sensitivity to Joint Stiffness Variation
R 3 . |
e OB b wedne (b resdugy N
[ .B‘ VArs DB b

o' ' w* ' w

oot -

Bob Coppolins, Doug Adams, Macke Levine - 6

‘Bob Coppolin. Dowg Adwms, Mare Levime - 4 Boh Coppotine, Doug Adams. Mare Levine -5

Nonlinear Joints Function Group APU

@ Nonlinear Response Function Group JIPL @ Nonlinear Response Function Group JIPL

Export of Response Data & Post-Processing in ITAP Reconciliation of Joint Test and Analysis Data

Applied 5 Hz Force in Y Direction  Joint Friction Response {Force}

(9% 50 bh e g e e PR
DSBS NAZ/ BT
" + T A
o
- Joint Deflection
» N\ [ Joint Force
4 g CRMEE e
-
w
I Hysteresis Loop
Note Time history data panels consist of spectrogram {upper left), |
time history (lower left). power spectrum (upper right), probability P e
i density (lower right)
p

Bob Coppoting, Doug Adame. Mavk Levine - 1 Bob Coppolin, Doug Adams. Macke Levine - & Bob CoppoNn, Doug Acane. Matse Levine 7



@ Integrated System Dynamics (ISYSD) JPRPL

General Specification
 MATLAB-based dynamics toolbox
* Import NASTRAN, IMOS (CMS) structural components
* Assemble (CMS) system dynamic model
» Compute broad-band system modes + residuals

* Include non-linear joint mechanics
» Evaluate sensitivity to parametric uncertainties

» Reconcile predicted & measured dynamics

I P I Terrestrial Planet Finder Mission

* Simulate nonlinear system response
* Export system models for general applications

A NASA
Origins
Mission

Bob Coppolino, Doug Adams, Marie Levine - 1




@ Basic Dynamic Analysis Process Flow _JISL.

NASTRAN Data

IMOS Data

Terrestrial Planet Finder Mission

Export Data
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Reconciliation of Joint Test and Analysis Data
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