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Iterative prototyping consumes billions of Few tools are available to help designers
dollars and years of development for complex make best decisions early in the product realization

products. M&S can drastically reduce those costs. cycle, where they provide the greatest benefit.
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The Boeing 777 (left) and the Dodge Viper (above) both
made extensive use of advanced modeling and simulation
tools to create state-of-the art products faster, better, and
more affordably.

Universitat
Duisburg - Essen

Campus Duisburg



Modeling & Simulation for Affordable Manufacturing

Roadmap for Modeling & Simulation Nugget 1 — Micro to Macro Continuum Modeling
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Manufacturing
Enterprise
M&S Functions

Section 2

Product M&S
Functions

- Physical Representation
- Performance

= Cost/ Affordability

- Producibility

= Life Cycle Requirements

Section 3

Manufacturing
Process M&S

Functions

= Material Processing

= Assembly/Disassembly/
Reassembly

— Cluality, Test, & Evaluation
~ Paclkaging
~ Remanufacture

Section 4

Enterprise M&S
Functions

= Business Functions

— Strategic Positioning

— Market Assessment & Positioning
— Risk Assessment & Mitigation

— Financial/Cost Managzement

~ Resource Management

— Cuality Management

— Enterprise Architecture Management
= Extended Enterprise Management

— Operations Functions

~ Resource Management

— Performance Management

— Factory Operations

= Facility Infrastructure Management

The functional model for Modeling & Simulation provides a framework for
identifying R&D requirements according to specific areas of need.
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1. Automated Generation of Models for Design and
Manufacturing
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Analysis Systems

Product Object

Shared Knowledge
Repository

Applications

The solution approach for automated model generation focuses on a single product model object that
contains or links to all information needed for design and manufacturing.
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FIFER Program
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FIPER’s goal is to establish a distributed, web-based product development environment that enables
integration and extension of current leading-edge and legacy design applications.

Fiper: Federated Intelligent Product Environment

Over-arching requirement:

Develop techniques to support the automated generation and management of
Universitat interoperable models at various levels of abstraction for multiple domains.
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To achieve the goals for automated model generation, the enterprise infrastructure must
provide continuous real-time access to information from all sectors and functions of the
enterprise.
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2. Modeling & Simulation for Product Life Cycle
Inteqration and Management
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Integrated models will drive, enable, and support all phases of the

: . product life cycle.
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Ergonomic simulation tools are enabling optimization for operational efficiency

early in the systems design phase.
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IBM/Dassault’s Enovia are improving capabilities to manage information across
the product life cycle.
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Integrated life-cycle modeling requires industry concurrence on standards and
requirements for development and application of enabling technologies.
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The master product model must support every function and every stakeholder

across every phase of the life cycle.
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3. Automated Generation of Manufacturing Process
Plans from Product Models
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The automated process planning function must support the complex and widely
varying requirements of diverse products and manufacturing applications.
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Generative process planning tools such as LSC Group’s LOCAM are
moving toward integration with CIM environments and CAD geometry.
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4. Unit Process Modeling for Affordable Manufacturing
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Unit process models must address multiple aspects in an
integrated fashion.
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The first step is to document a complete Subsequent gap analysis will prioritize the
requirements set for unit process M&S. most pressing needs for focused R&D investment.
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