ILC Engineered Softgoods Products

« Variety of Product Lines and Applications

* Rigorous Design Environments and
Loading

* Chosen Materials Usually Exhibit Non-
Linear Behavior

 Typically Require Advanced Capabilities




Design Stages & Analysis Application

e Conceptual Design Stagee Detailed Design Stage

First Cut Analysis

ldentify Maximum Loads,
DI'’s, etc.
Guide Material Selections

Inflation Pressure
Determination

Design Trade Studies
Filter Out Design Weaknesses

Changes Easier and
Economical At This Stage

OILE

DOVER

Higher Fidelity Models

Multiple Physical Effects &
Load Cases

Design Margins (factors of
safety)

Performance Versus Specific
Design Requirements
Sensitivity Studies & Design
Optimization

Physical Prototype Testing &
Model Validation



ILC Dover Analysis Tools
Design Modeling Integration

cfdesign uul ANSY'S

MECHANICAL

- - Nonlinear Dynamic Finite
Computational Fluid |3 gircrural/Thermal 2y SRR
Dynamics Simulation Software

@ CsR TECHNOLOGIES
SINDA/FLUINT & Thermal Desktop %

_ 2D & 3D Design
Pro/Engineer & Drafting
Design Modeling Software

Software l

MSC O\ SOFTWARE [¢——
" NASTRAN

Material Manager
Composite Laminate

Analysis Tool

OILE ;

DOVER



Wind Loads on Large Spherical Structures

Super Critical Flow
CFDesign

» Expected Flow
Pattern

lllustration Wind Tunnel Photo

» Results
From CFD

(Velocity Magnitude
Contours)
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ANSYS Heat Transfer FEA
Mask Heat Seal Tooling

PARAMETRIC
MODEL GENERATED
IN PRO/E

Geometry Imported Directly
Into ANSYS



Orbital Heating Rates For Space Structure Thermal Analysis

Transient heat transfer
analysis requires the Orbital
Heating rates

Cold Case Orbit (with eclipse)



Space Structure Dynamic Analysis

Mode Shapes
& Natural
Freguencies

Damped Oscillations Due
To Orbit Correction Loads



Transient Dynamic Impact Airbag Analysis
With LS-DYNA



WING DOOR FOR INFLATABLE AIRFOIL DESIGN

PRO/E GEOMETRY READ DIRECTLY
INTO ANSYS

LARGE DEFLECTION AND PLASTICITY
NON-LINEAR EFFECTS

STRESS CONTOUR PLOT, PLAN VIEW
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SPACE SUIT URETHANE RUBBER STATIC SEAL

NASTRAN NON-LINEAR HYPERELASTIC FEA
PRINCIPLE STRAIN CONTOUR PLOT
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Structural Fabric Enclosures & Covers

Inflated Tube Arch Meridian Stress

Pro/E
Model &
NASTRAN
FEA

Wind Load On Tensioned Fabric Wall  peridian Stress With Snow Load
Deflection Contour Plot
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