EVOTECH Case

Computer-Aided Engineering Ltd StU dy

Project Scope: Automated design
optimisation of 3D-printed titanium
bike frame concept

Design Constraints: Regulatory test
loading requirements (1S04210:6
Impact Strength and Fatigue Durability)
and stiffness (Rinard Front/Rear
Torsional Deflection)

Toolsets: MSC Apex Modeler (Eagle)
and MSC Nastran (2014.1)

Outcome: Mass- and print-optimised
frame design whilst passing virtual

test loading
3D Printed Evotech Computer-Aided Engineering Ltd In addition, Evotech CAE Ltd work with
Bike Frame sanEngineering Consultancy based in the MSC Software as ‘Elite Partners’ for the
UK, specialising in product development CAE toolset, Apex, which offers a radical
COHCEPT through advanced Finite Element Analysis new paradigm in Finite Element Model
(FEA). With a background predominately in Management, Build and Analysis. This
the Aerospace industry, we are expert in case study highlights some of the product
multi-scale model development, analysis development work that has been used to
and structural optimisation, and hold develop a 3D-printed titanium bike frame
NAFEMS PSE Certification at Advanced level concept, mass-optimised against regulatory

(including Non-Linear Analysis, Composites,  strength, durability & stiffness requirements.
Optimisation and FE Model Verification).
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ISO 4210:6 (2015)
Load Cases

Key Analysis
Steps;

4.1 Impact Test (Falling Mass)
4.2 Impact Test (Falling Frame)
4.3 Fatigue Test (Pedalling Force)
4.4 Fatigue Tests (Horiz. Forces)
4.5 Fatigue Tests (Vert. Forces)

Discrete Load Vectors,
Masses, Initial Velocities and
Constraints not shown

N
P

* Detailed ‘shell element’ FEA models * Automated gradient sizing optimisation
developed for frame/fork assembly performed for impact, fatigue & stiffness cases

* Wall thicknesses and internal structure *‘Converged stress’ solid FEA models
parameterised to act as design variables developed for final design verification
within optimisation at stress-critical features

* Impact (implicit transient analysis), fatigue * Analysis and design optimisation approach
and stiffness loading cases defined applicable to any frame design test verification
____________________________________________________________________________________________________________________________|
Mass-Optimised Structure Solid FEA Verification at

Design Constraints achieved Stress-Critical Features

Optimised Wall
Thickness

Output Stress
Levels

www.evotechcae.com | infogevotechcae.com Mﬂsﬂg //Ps E
CONSULTANT CERTIFIED




