Gl

S, Mises
(Avg: 75%)
Model name: fosm-test-qrymem

Sudy name: NLI(-Defoult:)

Plot Nonlinew Displacement Displacement!

Plot tepe 1 time 1001 Seconds
Deformation scale: 1

+7.14%e+01
+6.554e+01
+5.958e+01
+5.362e+01
- +4,766e+01
+4.170e+01
+3.575e+01
+2.979e+01
+2.383e+01
+1.787e+01
+1.192e+01
+5.958e+00
+0.000e+00

URES (mm)

ODB: Job-1.0db Abaqus/Standard 2024

X Step: Step-1
Increment 0: Step Time = 0.000
Primary Var: S, Mises
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CONTACT
contactgegevens

Naam: Jeroen Scheerlinck

Functie: Application Engineer
Ervaring: SOLIDWORKS, FEA, CFD

8 jr Visiativ

Email: jeroen.scheerlinck@visiativ.com

. . o
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INLEIDING

Filosofie

Een Serieel Proces (Traditioneel)
Het hoofdzakelijk doel van simuleren is de ‘time to

market’ te reduceren en verborgen/extra kosten te Kiant || Ontwikkelings Gedetailleerd Ontwerp- B
Feducdite Behoofte [0 Coicane Product validatie Productie !
Ontwerp & Prototypos :
« Dit kan je bekomen door beter inzicht te verwerven
tijdens het ontwerpproces. De SOLIDWORKS methode Eevoleyr
Gedetailleerd
* Reduceren prototypes Product Ontwerp : €
Klant Ontwikkelings p d o (
Behoefte -Concept roductie s
Ontwerpvalidatie :
«  First time right e

Maak Slimamere Owtwerplreeuzeg

Y/ visiativ



Uitdaging

De hoofdzakelijk beperking in simuleren is de gebruiker
gevolgd door de hardware en de grenzen in de software

De gebruiker: ontbreekt vaak basiskennis van FEA
(Training)

Must have voorkennis: gezond boerenverstand

De hardware: je zit vast aan de kloksnelheid en je RAM

: g0 o CRCEH BE
Software: ken je tool! N “ "gra 0040134 :
, i
o~ ‘ was9 025t 298050t BRCOR S
} 4 3FS L3RG EREDSDC RS

Y/ visiativ



INLEIDING

Workflow

Idealization of geometry Type of Material
(if necessary) analysis properties Supports Loads ) o ’ )
Discretization ’ Numerical solver

! HRARAERAE
=y -

CAD geometry Simplified geometry
FEA model FEA results

FEA Solution FEA Post-processing
> <

FEA Pre-processing

v

CAD

\4

v
A

A

Y/ visiativ
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Dassault heeft 3 simulatie stromingen namelijk:
PORTFOLIO

Algemeen overzicht van Dassault
Simulatie.

Er is zoveel verandering op de markt van
g1 2 QNEVETe ) S i DS SOLIDWORKS — quiias.
mogelijkheden niet altijd even duidelijk is. SIMULATION

Vandaar proberen we via deze weg
duidelijk te maken wat de mogelijkheden
zijn op het vlak van simulatie.

v

CLOUD
ENTRY TO HIGH END

v

D7S DASSAULT

SYUSTEMES

3DEXPERIENCE

ON PREMISES/

2
2S SiIMmuLIA— cow

HIGH END

v

o L] .o
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HET SOLIDWORKS PORTFOILIO

L 4

.

Simulation
Standard

» Structures

2
2S SOLIDWORKS > Fluids
SIMULATION

Injection
Molding

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE

| Professional
.

Simulation

b

Simulation
Premium
Electronic
Cooling
Flow
Simulation | |
HVAC

Plastic Standard

L J

Plastic Professional

Plastic Premium

Y/ visiativ



HET 3DEXPERIENCE PORTFOLIO

Structural Structural
Structural Structural Performanc Mechanics
—» X
’ Designer Engineer e Engineer Engineer
—— Structures
Durability Durability
> Performanc Mechanics
e Engineer Engineer
3DEXPERIENCE
: Fluid Dynamics
» Fluids - Engineer
. Electro
» Electromagnetics ———*| Magnetics
Engineer
. . Plastic
> IﬂJeCTION > Injection
Moldmg Engineer

Y/ visiativ
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HET SIMULIA PORTFOLIO

—» Structures

Abaqus CAE I Tosca I Isight I Fe-5afe

/{g SIMULIA » Fluids —-{ XFlow ]

» Electromagnetics -—{ CST Studio ]

JJ . . o
22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE visiativ
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SOLIDWORKS SIMULATION

SOLIDWORKS Simulation

Ken je software en de grenzen!

22/10/2024 VISIATIV | PROPOSITION DE MODELE DE PRESENTATION

» Structures

2
2S SOLIDWORKS
SIMULATION

Simulation
Standard

* Fluids

Simulation

I Professional )

Simulation
Premium
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PORTFOLIO

SOLIDWORKS Premium

—_—
Model name:Drive_shaft_assembly
Study name:Drive Shafti-Default.)
Plot type: Static nodal stress Stressd6
SOLIDWORKS
Premium
( :
Statisch l S
/' Lineair
Output _housing
Output_shaﬂ B soupwoRKs et e e oo soisn winion W 4 | (- @8- [FleBe- e bt et - 7 -8 %
)
Journal-cross_output i \
& g _= OF3
z g 3 ’ i"" -
Motion J > SR
o — i
Driveshaft CR R
7 N ! R st @IS e e m v e e
i Fremisevaorogasi- - 4ol I8
i3 et (8P|
X <Detn ‘~QII7- ——
L e NP AN I e e o
¥ o ‘!4" : g""’ g‘”"“
- Ganini, iz
A, v B ar-mar e I
J - I T . Iy -

ll . . o
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PORTFOLIO
Simulation portfolio

SolidWorks Simulatie Modules (mechanisch)

SOLIDWORKS ~ Simulaton  Simulation Professional

Standard Xpress pr—
SOLIDWORKS
Premium

Composites

=

D || | s
simplificatie Simulation

Simulationl] [ _stasch
Standard _IMJ

f \

. =
f : Trend | [ Toolbox bolt | |
Motion :
Tracker conversion

oon
=[5

v b - 45

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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DE VOOR EN NADELEN VAN SOLIDWORKS EN ABAQUS

De nadelen van Abaqus vergeleken met SOLIDWORKS

« Abaqus is niet volledige geintegreed , maar is ‘standalone’
« Abaqus is minder gebruiksvriendelijk dan Solidworks
« Abaqus gebruikers interface is ontwikkeld voor de

specialist

« Abaqus Simulatie setup is neemt meer tijd in beslag

« Abaqus is duurder

« Abaqgus is niet algemeen in opleidingen

« Abaqus lost alle vragen non-linear op dus veel intensiever

voor lineaire problemen.

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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DE VOOR EN NADELEN VAN SOLIDWORKS EN ABAQUS

De voordelen van Abaqus vergeleken met SOLIDWORKS

Abaqus is bedoelt voor non-lienare berekeningen

Abaqus heeft tools die communiceren met andere CAD pakketen.

Abaqgus is robuuster en krachtiger

Abaqgus heeft een interface die veel meer controle heeft over alle
variabelen

Abaqgus heeft een track-record voor composieten, rubber,
polymeren, keramiek, enz.

Abaqgus is schaalbaar en maakt volledig gebruik van multicore tot
256 cores, inclusiefGPU

Abaqgus wordt standaard geleverd met alle functionaliteit >
Standaard, Expliciet, CFD,Elektromagnetisme, enz.

Abaqgus kan volledige multifysische fenomenen oplossen.

Y/ visiativ
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DE VOOR EN NADELEN VAN SOLIDWORKS EN ABAQUS

Focus van SOLIDWORKS

SolidWorks Simulation is gepositioneerd als volledig CAD geintegreerde FEA voor de gemiddelde ingenieur

+ Snelle iteratieve CAD geintegreerde FEA-analyse
* Vaak gebruikt voor lineaire analyse
* Snelle iteratieve wijzigingen en bijgewerkte

Gebruiksvriendelijk

* Vriendelijke gebruikersinterface geintegreerd in SolidWorks

* Automatische mesher

« 3 types netelementen > Solid - Shell - Beam in Draft of High Quality

» 2 soorten solvers > directe sparse / iteratieve solver

» Gebruik van hetzelfde productiemodel voor simulatie (in veel gevallen niet de voorkeursroute)

Krachtige mogelijkheden
* Lineaire statica, pre-buckling, modale frequentie, parametrische optimalisatie

JJ . . L
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DE VOOR EN NADELEN VAN SOLIDWORKS EN ABAQUS

Focus van Abaqus

Abaqus wordt gebruikt voor vele niet-lineariteiten zoals:

Non-lineaire krachten

Dynamische krachten, vloeistof-structuur interactie, click-through & snap throughgedrag, Frequenties & Trillingen,
Explosieontploffingen, Golfbelasting,Akoestiek, Gekoppeld thermisch-structureel, Gekoppeld elektromagnetisch-thermisch-
structureel, Vermoeiing, enz.

Non-lineair materiaal

Plasticiteit, scheurgroei, faalgedrag composieten, kunststoffen,Rubber, Beton, Grond, Keramiek, Glas, Vloeistoffen, Pasta, Menselijk
weefsel,Deeltjes, enz.

Non-lineair contactgedrag

Crash, Val- & Botsproef, Zelfcontact, Contactdrukafhankelijk Wrijving, zwaar contact zoals kabels, lijmverbindingen

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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DE VOOR EN NADELEN VAN SOLIDWORKS EN ABAQUS

SOLIDWORKS in perspectief

SolidWorks Simulation

Ease of use

Powerful capabilities

JJ . . L
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HANDS ON

Het praktijk model

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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HANDS On SOLIDWORKS Simulation

SOLIDWORKS Statisch Non lineair
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PORTFOLIO
Simulation Premium

Niet-lineair

Composites

Dynamic
Simulation

27 22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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Niet-lineair
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HANDS ON
Het theoretische model

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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HANDS ON
Het model, de aannames

5 NL1 (-Default-)
- (5 Parts
4 W a rpv_base-plate-rdx-1 (-Plain Carbon Steel-)
4 @ a rpv_foam-block-rdx-1 (-Foam_01-)
L4 @ & rpv_indenter-rdx-1 (-Plain Carbon Steel-)
= ?; Connections
A é Lecal Interactions
(% Contact Set-1 (-Contact<rpv_base-plate-rdx-1, rpv_foam-block-rdx-1>-)
(% Contact Set-2 (-Contact<rpv_indenter-rdx-1, rpv_foam-block-rdx-1=-)
< é Component Interactions
J Global Contact (-Bonded-With commen nodes-)
- % Fixtures
£ Roller/Slider-3
&y Roller/Slider-4
(% Fixed-1
@ Reference Geometry-1 (:variable)
@. Reference Geometry-2 (:37.5 mm:)
£y Roller/Slider-5
&y Roller/Slider-6
is External Loads

v @ Mesh

L2 J

Result Options
L4 E]Result;
x l
22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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5 NL1* (-Defauit-)
~ % Parts
r @ {T} rpv_base-plate-rdx-1 (-Plain Carbon 5teel-)
Het model , de se tup v G 4 rpv_foam-block-rdx-1 (-Foam_01-)
¥ @ {I} rpv_indenter-rdx-1 (-Plain Carbon Steel-)
— ~ ?; Connections
= @ Local Interactions
g) Contact Set-1 (-Contact<rpv_base-plate-rdx-1, rpv_foam-block-rdx-1=-)
g;. Contact 5et-2 (-Contact<rpv_indenter-rdx-1, rpv_foam-block-rdx-1x-)
A % Component Interactions
:;&’I Global Contact (-Bonded-With common nodes-)
- % Fiztures
&y Roller/Slider-3
_ £ Roller/Slider-4
» G Pars (X Fixed-1
M ?g Connections @ Reference Geometry-1 (ivariables)
' % ST P A @ Reference Geomnetry-2 (:37,5 mm:)
£D Fixtures £ Roller/Slider-5
4] External Loads £y Roller/Slider-6

@ Mesh ig External Loads

Result Opticns - @ Mesh
v Mesh Quality Plot
B Qualityl (-Mesh-)
Result Opticns
- E Results

@u Stress1 (-vonMises-)
@:{ Displacement1 (-Res disp-)
@E Strain1 (-Equivalent-)

I3 Nonlinear 2* (-Default-)

v
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HANDS ON
Setup / materiaal

Properties  Tables & Curves Appearance CrossHatch Custom  Application Data |I|I

Material properties

Materials in the default library can not be edited. You must first copy the material
to a custom library to edit it

Model Type: |mpere|a;tic_|;|a11 Ko v| |:|5-a'-re model type in library
Units: S1-N/m*2 [Pa) v|

Category: | foam-test-qsymm |

Mame: | Foam_01 | U incude creep effect

Default failure | Max von Mises Stress ~ |

criterion:

Description: | Foam_0n |
Source: | |
Sustainability: |Und&fim‘d || Select... |

Property Units

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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HANDS ON

Setup / Local Interaction

22/10/2024

Local Interactions @
v X m
Type ~
|contact v
m Face<1=@rpv_base-plate-rdu<1=
e
[ self-Contact “
g
a Face<2> @rpv_foam-block-rdx<1>
&
Properties -
[ Coefficient of friction 01 v |
Advanced hd

VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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HANDS ON

Setup / Local Interaction

Local Interactions @
v X
Type A
| Contact v
@ Face«1> @rpv_indenter-rdx<1>
=]
[] self-Contact =t
W
a Face«2> @rpv_foam-block-rdx=1=
&
Properties L
[] Coefficient of friction 01 » |
Advanced hd
22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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|®, Reference Geometry-1 (variable:)

e
HANDS ON El Reference Geom Use Reference Geometry
£ Roller/Slider-5

Setup / leture leed Hlnqe é:& Roller/Slider-6 Translations:

¥ = 0mm
y = Ormm

i External Loads
B Mesh

——

h -& Fixtures
£ Roller/Slider-3 —

£ Roller/Slider-4
(X Fixed-1
@ Reference Geometry-1T7
[fl Reference Geometry-2 (237,53 mm:)
£ Roller/Slider-5
£ Roller/Slider-6

ll . . L
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HANDS ON

Setup / Mesh

Mesh @

v X

Mesh Density L

By v

Coarse Fine

|:| Issue warning for distorted elements

Mesh Parameters Lol

O Elended curvature-based mesh

O Curvature-based mesh

@ Standard mesh

ERED v
£ | 8.79146791mm —_— =
Oy Glebal Sze I OO

A Lﬂ.4395?34mm v
[m]||[[|||||||||||||||||||||||||||||||||||||||||||||||||||||||i

|:| Automatic transition

Advanced b

Options L

|:| Save settings without meshing

|:| Run [solve] the analysis

22/10/2024 VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE
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S l Monlinear - Static
O V er Solution  Flow,Thermal Effects Motification Remark

Stepping options

- Start time 0 [ Restart
End time Save data for restarting the analysis
Time

@Automatic[autostepping]

Initial time increment
Min Max Mo. of adjustments

() Fied 0.1

Mote: For nonlinear static analysis (except time dependent material like
creep) pseudo time steps are used to apply loads/fixtures in small
increments. For creep, time steps represent real time in seconds to
associate loads/fixtures,

Start time and End time are not used by the Arc Length control method
defined in Advanced options.

|:| Compute free body forces
Geometry nonlinearity options

Use large displacement formulation

D Update load direction with deflection (&pplicable only for normal
uniform pressure and normal force)

|:| Large strain option
|:| Keep bolt pre-stress

Solver selection
OAutomatic
(® Manual
FFEFlus e

Save Results
Save results to SOLIDWORKS document folder

ChUsers\jeroen.scheerlinck\OneDrive - V

DA\rerage stresses at mid-nodes (high-guality salid mesh only)

Advanced Options...

Cancel Help

Y/ visiativ
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De resultaten / Displacement

Model name: foam-test-gsymm

Study name: NL1{-Default-)

Plot type: Nonlinear Displacerment Displacerment
Plot step: 9 time : 0,310937 Seconds
Deformation scale: 1

URES {mm)
11,956
l 10,760
_ 9,565
_ 8369

i 7173
5,978
4,782
3,587
2,391
1,196

0,000
CE2Plot Step: 933

JJ . . L
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Conclusie

De Solver van SOLIDWORKS kan dit sterk nonlinear probleem slecht maar gedeeltelijk
oplossen.

SOLIDWORKS Simulation kan iets meer dan 30% oplossen van dit probleem in 13 min.
Willen we dit type simulatie tevolle simuleren moeten we overschakelen naar andere tools.

(2% Fixed-1

@ Reference Geometry-1 (tvariable:) LRES {rmm}

|ﬁa Reference Genmetryhp{:ST,S mm:}" ﬂ
—J a

£ Roller/Slider-5

£ Roller/Slider-6 10,760 Total
L& External Loads | o565 :ﬂiﬂm 00:12:55
% Mesh
~ [&) Mesh Quality Plot - 8,363

B Qualityl (-Mesh-) C7m

Result Options 5 078
[&] Results

%o Stress1 (-vonMises-) 4,78

(&) Displacement] (-Res disp-) 3507

£ . .
% Strain1 (-Equivalent-) 2,391

1,19

0,000
CE2Plat Step: IET)

JJ . . L
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Het model, de

— Model Database e

S hd Models (1)
= Model-1
# 5 Parts (3)
# [Pe Materials (2)
- E} Calibrations
@ 3 Sections (3)
@‘ Profiles
]ﬂ Assembly
H ol Steps (2)
H B= Field Output Requests (1)
H B History Output Requests (2)
l"j Time Points
- B ALE Adaptive Mesh Constraints
[E] 'ﬁ Interactions (1)
& Interaction Properties (1)
gli Contact Controls
- ;{?’ Contact Initializations
a\ﬁ Contact Stabilizations
E—]@ Constraints (1)
* Constraint-1
@ Connector Sections
# F Fields
Pb Amplitudes
[ Loads
& [ BCs (4)
L Predefined Fields
-y Remeshing Rules
-IX Optimization Tasks
- Sketches
-~ Annotations
Elig Analysis
&, Jobs (1)
%@ Adaptivity Processes
Bl Co-executions

o T r OO e IO e

~HE optimization Processes

22/10/2024 VISIATIV | PROPOSAL

daannames

L@ % ¥ en b
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g

a
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De resultaten / Displacement

U, Magnitude
38.221
35.036
31.851
28.665
25.480
22.295
19.110
15.925
12.740
9.555
6.370
3.185
0.000

ODB: Job-1.0db Abaqus/Standard 2024 Thu Sep 26 15:22:30 Romance Daylight Time 2024
Y Step: Step-1
rement ep Ti = 1.000
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HANDS ON

De resultaten / Displacement

Displacement

22/10/2024

0.4 0.6

VISIATIV | PROPOSAL FOR A PRESENTATION TEMPLATE

Time

0.8

1.0

1.2

U:U3 PI: ASSEMBLY N: 1
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Conclusie

De Solver van Abaqus kan dit sterk nonlinear probleem 100% oplossen in 4-5 min.

U, Magnitude

38.221
35.036
31.851
28.665
25.480
22.295
19.110
15.925
12.740

9.555
6.370
3.185
0.000

Subrmitted: Thu Sep 26 13:22:182024

Started: Analysis Input File Processor
Completed: Analysis Input File Processor
Started: Abaqus/Standard

Completed: Abaqus/Standard

Completed: Thu Sep 261 5:26:51)2024
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https://www.linkedin.com/company/abgi-france/
https://twitter.com/ABGIfrance
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