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Outline ﬁ

MADSIS

* Why / When use simulations?
« Conclusions

* What can MADSIS offer?

- MADSIM
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Design Process ﬁ

MADSIS

4. Final Product e~ Full product

613

Complex subsystem

3. Subsystem modelling

éé\o.»
4 Component
modelling / joint

2. Component technology

Material
Modelling

1. Coupon
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Finite Elements ﬁ

MADSIS

Study object Mesh Results

Allowed stress (or force)
Yes or No ?
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1. Material modelling -

MADSIS

Lap Shear: Analytical vs FE
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1. Material modelling ‘

MADSIS

Mode | Mode Il Mode Il
Interlaminar tension Interlaminar sliding shear Interlaminar tearing shear
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1. Material modelling -
MADSIS

Impact of 3D woven thermoplastic composite
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2. Joining techniques (e.g. adhesive)
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2. Component (|
MADSIS

Additive manufacturing: 3D printed Lattice structures

Rel. radlus = 1.0000, Angle = -90.0000
{Avg: 75%)
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3. Subsystem ﬁ
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3. Subsystem 'l
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4. Final product ﬁ

MADSIS

Design vs Manufacturing
* Reduce scraps
« Cost

Optimization of Components
* Shape
* Mass

Damage tolerance
* In service or in production Simulia - Abaqus
* What is the influence of defects on the component?
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Conclusions ]

MADSIS

Advantages of simulations:

Accelerates the design process and thus the time to market
A different load # new prototype or test

Reduces the number of tests needed

Reduces the number of prototypes

Makes analyses of complex shapes possible

=» Reduces the cost

Disadvantages:
The need of skilled engineers
Cost of licenses (CAD/FE/...)
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MADSIS e

MADSIS

MAterials — Design — SImulations — Software

MADSIS offers high-quality, efficient and cost-effective consulting
services that will accelerate the design process, reduce its cost and
shorten your time-to-market.
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MADSIS

Entire design from CAD to Drawing

Finite Element Analysis (static, dynamic) and analytical analysis

All materials: metals, polymers, composite materials

Adhesive bonding simulations

Failure and damage tolerance analyses

Optimizations (shape, topological...)

Techniques and Instrumentation

Customized software development (scripting and stand alone software)
Pre / Post processing

Project management
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MADSIM C
MADSIS

Meso-scale modelling of composites = Elastic properties

P5H_SatinWeave-1 [V

File Help
Use max/min of Part [[]

PSH_SatinWeave-2 Boundary definition of the unit cell

Give error allowed on max values 0.0001

Use max/min of Part [[]

P5H_SatinWeave-3 [¥]
Use max/min of Part [[]

[¥] Apply the maxima of all parts on the selected parts where "Use max/min of parts' in the parts tree was not checked.

[Z] The maximum and minimum X, Y and Z values will be applied on the selected parts where 'Use max/min of parts’ in
the parts tree was not checked

Give the maximum and minimum X, Y and Z values (e.g. Xma: | 7.74000788,0.819999993,17.2600002,0,0,0

P5H_SatinWeave-4 [¥]
Use max/min of Part [[]

P5H_SatinWeave-5
Use max/min of Part [[]

PBC Grid Definition

i i i 0.005
PSH_SatinWeave-6 [7] Give the size for the PBC grid (e.g. 5Smm)

Use the checkboxes below to choose in which direction the PBC should NOT be made (only on faces not on corners nor et

Features:

@ Yarn properties (UD)
ﬁ ’ PBC - Creator

[] X-direction (Face - Rear / Front)

[C] Y-direction (Face - Top / Bottom)

[] Z-direction (Face - Side L / Side R)
73 Unit Cell Homogenization

[T] Apply the restriction on all faces / edges / corners.

Mesh - Creator

Strain definition

Cohesive

[F] Create boundary conidtions in all directions - Global

~=" Analytical Lapshear applied strain

' Contact Zone Creator Global applied strain

E CT scan

(L, Material Orientation

¢ [oo1

Strain per part in all directions

® Lattice structure

: 74

g 0

Copyright (c) 2014 - Madsis

MADSIM = efficient pre-processor
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MADSIM

CT Scan analysis

CT Scan Analysing tool

File Help

e s Minimum gray value =
60000+ 15712089
E Show Gray Scales
40000
=]
= 20000 Refresh Image
Give min X pixel:
b T T T T T T T T T T
a 3385462 6710034 10066386 13421848 167773}0 0
167771 soaaled 5388655 1748117 15098573 Give max X pixel:
Gray Scale Value : iz

Give min Y pixel:

Give max ¥ pixel:

Give the name of the Part

@ Yarn properties (UD) .

PBC - Creator

[Z] Write to input File.

RS
.

Unit Cell Homogenization

m

Create 3D Part

Mesh - Creator

IIIHH

Cohesive

Analytical Lapshear

Contact Zone Creator

CT scan

Material Orientation

Lattice structure

& ]
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MADSIM

= MADSIM V2015
File
sk B L L2 2
Parts:
Part-1 [¥]
Use max/min of Part []

Features:

@ Yarn properties
> ! PBC - Creator
Unit Cell Homogenization
% Mesh - Creator
E Cohesive

=" Analytical Lapshear

Contact Zone Creator

Feature - Lattice
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MADSIS

Thank you for your attention

MADSIS

Madsis bvba

Technologiepark 3 - PO Box 40
B-9052 Zwijnaarde (Belgium)
T: +32 (0)495 32 53 47
stefan.jacques@madsis.eu
www.madsis.eu

BE 0555.802.971
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