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Life Cycle Management 

Every component is designed and manufactured with an 
application for use in mind.

Th t li ti i l t d l l f li bilitThat application involves an expected level of reliability, 
performance, and life.

2



Everything fails  now a computational Everything fails… now a computational 
means exists to manage it - VLM

Design & Stress Probability of Failure & Why
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What’s New Since Last Year

 The Technology - Virtual Life ManagementTM advances 
 Cloud Computing  - increasing processing speed 
 Web Application – self directed client access

 The Product Virtual Twin Simulators in use The Product – Virtual Twin Simulators in use
 Commercial Aviation - Life Cycle Mgt 
 Medical Devices – Accelerating Development
 Construction Products - Manufacturing Productivity
 Off Highway Vehicles – Weight & Cost Reduction
 Automotive – Material Processing Improvements
 Electronics – Product Reliability   
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Virtual Twin Simulators Virtual Twin Simulators 
Component renditions used to predict fleet reliability and lifetime cost, even 
before they’re built. 
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VEXTEC Intellectual PropertyVEXTEC Intellectual Property

Translate MicrostressSuperimpose  3D I iti l El t Map FEA Stress
to each Grain
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Spatial SubstructureInitial Element p

to 3D Substructure
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Combinations 
& Permutations

Binary Code Monte Carlo 
Randomness 



Virtual Twins are accessed via the InternetVirtual Twins are accessed via the Internet
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Dedicated & Secure Client Home PageDedicated & Secure Client Home Page

8



Virtual Twin GUI utilizes Google Analytics Virtual Twin GUI utilizes Google Analytics 
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Problem Resolution & Corrective Action 
Assessment 

1. The OEM Issue 2. Material Configuration
Physical examinationsLab work

3. Design Configuration 4. Simulator Conclusions 

Overload missions or lubrication break down lead to 
premature field failures and impacts fleet readiness

g g
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Contact and Bending stress

Damage buildup in 
material grains
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A New Era in Life Cycle Management

2003 FEA 

2010

Market
$600 MM 

FEA Market
$1.5 Bill.

VLM Technology

Virtual TwinVirtual TwinVirtual Twin Virtual Twin 
ProductsProducts

Open 
Architecture

Internet Cloud 
Computing

Online Google 
Interfaces

FEA Import & 
Export

Reusable 
Configurations
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Computing Interfaces Export Configurations



Virtual Twins for Trade Studies

Design Variables Material Variables

FEA Stress Profiles
Operating Conditions

(complex missions)

Materials
Material Processing

Damage Mechanisms(complex missions)
Operating Environment

Geometry

Damage Mechanisms
(cyclic fatigue)

(contact & fretting fatigue)
(corrosion or erosion)

Capturing all the inherent variability, combinations and 

permutations of these that can occur at any given time 
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Virtual Twin Simulators Virtual Twin Simulators 

Predict  wearout – when, where, & how

Virtually evaluate variables simultaneouslyVirtually evaluate variables simultaneously

U d t d li bilit i diti hUnderstand reliability as service conditions change

Reduce physical testing & prototyping

Extend component life

Improve maintenance & service programs
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Thanks!


