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Background

A Begin using optimisation in 1998
I DoE Pedestrian Safety

A Developed methods of optimisation for Crash

I DoE & RSM Techniques
I ESL coupled optimisation (Genesis & LS-DYNA)

A Founded GRM in 2003 and became reseller of
Vanderplaats R&D optimisation software

A Developed several optimisation methods & tools

I TruForm (Topology for Abaqus & SolidWorks)
I OptiAssist (Composite Laminate Optimisation Tools)
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Simple Technical Justification

A Simple L-shape structure presented to 149 full and part-time
students

A Asked to choose ribs that would provide optimum stiffness/mass
ratio

A Topology optimisation performed using VR&D Genesis for
comparison
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Simple Technical Justification

A Optimum value achieved using Topology optimisation = 5.76
A 1 person achieved the optimum solution
A Mean value = 3.51

Optimum Solution
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Simple Technical Justification

A Composite box under bending

A Target to achieve 5mm displacement
with minimum number of plies

I Allowable plies = CF Cloth @ Ogor 45¢

T Laminates must be uniform on
A Sides
A Top & Bottom

Constant Laminate Constant Laminate

on Sides on Sides
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Simple Technical Justification

A Presented to experienced structural analysts, many with composite
material experience and optimised using VR&D Genesis

A 11% achieved optimum result

A Mean result 23% heavier than optimum

Optimum Solution
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Commercial Justification

A Commercial study undertaken by Meridian Lightweight Technologies
and Swansea Metropolitan University

A Meridian adopted CAE and optimisation led approach for several
years for their casting design _ ) ‘
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— Design

A Conceptual designs are delivered with reduced cost and timings of
approximately 75% when 3D CAD is not required and 20% when 3D

CAD is required
A Annual costs of CAE led studies ~ £133,200

A Annual costs of CAD led studies ~ £402,000

A AFEMS $ Meridian -
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Examples Applications of
Latest Methods

A The Reinforcement Derivation Method®
A RDM® for Automotive BIW Improvement
A RDM® for Casting Design
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The Reinforcement Derivation
Method® (RDM)

A RDM enables rapid identification of the
optimal load path identification and
reinforcement pattern development

A Process allows:
I ldealised load path identification
I Automatic optimisation of rib patterns

A User has control of candidate rib
patterns generated, ensuring
feasible designs are developed
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RDMEO®s Appl i c:
Automotive BIW Design

A Classical BIW Topology
Optimisation can be hard to
Interpret.

A It also creates structures that are
not specific to a manufacturing
process, when an Automotive
BIW is generally defined by its
annual volumes.

A Can only ever be applied
before a platform/chassis
Is defined.

BIW Topology
Optimisation Result
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Automotive BIW Improvement

A An existing FE structure is
our starting point.

T The RDM® region is
automatically created in
Design Studio over the top
at user-defined limits.

T Genesis carries out an
optimisation for multiple
load-cases, removing
superfluous material and
only leaving the most
Important parts.
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