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STRUCTeam Introduction

! STRUCTeam

u Independent Composites Solution Provider

= We help our clients to:
o Make better decisions
o Reduce costs
a [mprove efficiency
o Select and develop appropriate technologies for their composite
business

B Over 200 successful projects across all markets sectors

\
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Dimond bike project Introduction

.'I'h'i's‘pr‘oj.ect was carried out for Ruster
Sport®os -new Di mond
design - A
with a twofold objective.

MARGQUISE
STL to provid®usterSport with
an‘understanding of complex |
paths within the criticathain
crotch area and to make b%
recommendations in t

reinforcement

usmg approhn te 'safety. .
rnargms for composne ;
. struoturésé 4
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https://www.dimondbikes.com/

! STRUCTeam

Structural Design Workflow

4 )
u  STRUCTeanmepproach consisted of Comp03|deFESpace
developing design load cases to be
implemented in alobal beam finite 4:
\ element model of the bike. P

Ruster Sports provided

design inputs in terms
/ u Chainstayloads were extracted from of frame geometry and
this global model and applied tolacal initial laminates
\ shell finite element submodel of the

frame chainstay enabling detailed
analysis of load paths as well as
strength analysis within the critical

\ crotch area. . j

b 4

Recommendations vs T Strength
reinforcement weight anuloicpu”ng validation
and fibre orientations
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!STRUCTeam

% Global beam finite element model of the bike
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Global Bike FEA !STRUCTeam

Beam Finite Element Model developedCompoSIDEESpace

u

~«—— | Representative beam sections for
downtube and chainstay

Envelope static load cases based on EN standards and published data:
1. EN 14781 (Race bikes)

2. EN 14766 (Mountain bikes),

3. Development of experimental methods for fatigue testing of composite racing bicycle frames, S.
Styns MSc Thesis,

4. Bicycle Frame Optimization by Means of an advanced Gradient method Algoritkiaestreli
A.Falsini
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Global Bike FEA

! STRUCTeam

Plane & Sketch Navigator

Fz=2.7 kN
Fy=-0.13 kN

Omm 140mm

70mm

Pedal fOrCé N = szUy:O
Fy=-1.19 kN ; = @ front dropouts
Fx=-0.16 kN

209mm

Loads and boundary conditions for static load case example



Global Bike FEA

oads components:

- axial force on chain
side

- transverse BM

as inputs for shell FEA

Omm 133mm 2671 400mm
67mm 200mrn 333mm

bH

! STRUCTeam

~» Switch to
Edit Mode

Predicted displacements for static load case example



! STRUCTeam

% | ocal shell finite element model of the frame
chainstay
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LocalChainstayFEA !STRUCTeam

Finite Element Mesh

B 16692 1st order laminated shell elements
GaKStt mMymé
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! STRUCTeam

LocalChainstayFEA

m Laminates are simplified initially in terms of
fibre orientation and thickness VS accurate
final laminate thicknesses and fibre directions

used for validation

Contour plot of final Laminate thicknesses in ANSYS ACP
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LocalChainstayFEA !STRUCTeam

F=1.7%e+03
F=270e+03

S=501e+02

Loads and boundary conditions example
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LocalChainstayFEA !STRUCTeam

= Understanding load paths to make recommendations vs laminate fibre directions
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