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Vorstellung SimpaTec GmbH 

 

Leichtbau – Anwendungen, Verfahren und Simulation 

 

• Metal Replacement 

• Process and structural analyse Isotprop – anisotrop 

• Fiber length prediction 

• Injection processes and simulation 

• Multi-component molding 

• MuCell 

• Foam injection molding 

• Compression molding 

• RTM – resin transfer molding 

• Gas- and Water injection molding 



Meilensteine 

• gegründet  1/2004 

• Vertriebspartner von  

• seit 2004 in Deutschland 

• seit 2005 in BeNeLux  

• seit 2006 in Frankreich, Schweiz und Österreich 

• deutsche Niederlassung in Reutlingen und Suhl 

• ausländische Niederlassungen in Guebwiller, Frankreich und in Bangkok, Thailand 

• seit 10/2007 Vertriebspartner von Beaumont Technologies Inc.  

 

 

 

• seit 01/2013 Vertriebspartner von Elysium  
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Softwarekompetenz 

• die Softwarelösung für die Auslegung und Optimierung des 

Kunststoffspritzgießprozesses 

 

• die Softwarelösung für das Tiefziehen 

 

 

• die Softwarelösung für das Blasformen 

 

 

• die Lösung für die Vermeidung einer ungleichmäßigen Füllung 

 

 

 

• die Lösung zur Konvertierung und Aufbereitung von 3D-CAD Daten 
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Automotive plastics application 
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Übersicht Simulationsmöglichkeiten 

Leichtbau 
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Fasern und Faserbruch Co- und Bi-Injektion 

Mikromechanische 

Kopplung FEA 

MuCell 

chem. Schäumen 

GID und WID Spritzprägen und  

Fließpressen 

RTM 



Metal replacement 
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Multi-component molding design 

Bi-injection two-color IP 
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Thrust Pedal – Filling Animation 
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Thrust Pedal – Fiber Orientation 
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Structural Performance  

Evaluation of Fiber Part 

11 



Thrust Pedal – Displacement & Stress 
200lbf (900 N) Force Applied 

Displacemnet Stress 

0-50 mm range 0-100 MPa range 

isotropic 

anisotropic 
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Fiber breakage during plastication 



• Provides the option to consider fiber breakage behavior induced by screw 

• Moldex3D R13 can also predict the fiber length within the melt in the screw stroke 

area, and the length result agrees with the experimental data 

 

 

Fiber: Fiber Length Prediction 

Characterization of Fiber Length Distribution in Short and Long-Glass-Fiber Reinforced Polypropylene during Injection Molding Process, KASETSART 
JOURNAL: NATURAL SCIENCE, Vol. 42, pp. 392 - 397 (2008) 

Initially, average fiber 
length of granules is 7 mm, 
but the average fiber 
length is around 0.7 mm 
at melting zone in screw 

PP with 40 wt% of long-glass-fibers 
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Enhanced Fiber Length Simulation 

Consider fiber breakage in screw 

Range from 0.5 - 1.0 mm 

Don’t consider fiber breakage in screw 

Range from 5.0 – 9.3 mm 

Initial fiber length: 10 mm 

15 



 Scope of foam injection molding 

thermoplastic 

Foam Injection 

physical chemical 

thermoset 
thermoplastic thermoset 

RIM Curing 

PU foam EVA foam  

PP 
PE 
PS 
ABS 
PVC 
PC 
PET 
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Microcellular Foam Injection Molding 

http://03429d3.netsolhost.com/injection-molding-solutions/implementing-mucell.php 
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MuCell® + LGFPP Instrumental Panel 
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Cell Structure 

MuCell® + LGFPP Instrument Panel 
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MuCell® + LGFPP Instrument Panel 

Sprue Pressure 

Clamping Force 
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Warpage comparison 

MuCell® + LGFPP Instrument Panel 

Solid part MuCell® part 
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Summary 

MuCell® + LGFPP Instrument Panel 

10% W.R. 

55% Reduction 
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• A new workflow for MuCell® part structural performance evaluation  

• Moldex3D outputs cell size and cell density data for Digimat 

• Benefit 

– Completely considers the cell size and cell density effects in MuCell ® parts 

More Digimat options output in 

MuCell® Analysis 
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Case study 1: 

Critical WIT parts design optimization 

with Moldex3D 

Meeting your challenges 

Application to water injected pedals  
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Automotive composite 

development trend 

Long fiber 

Short fiber 

Laminate 

Filament 
winding 

RTM 

GMT 
Compression  

Long fiber 

Short fiber 

Lesson learned from the aerospace industry 

RTM 

GMT 
Compression  
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Lightweight future 

Autoevolution.com perspectives.3ds.com 

Compositesworld.com 
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>A simplest way to make rubber products 

 

>It’s a process which involves: 

 

 

 

 

 

 

 

 

 

>In some applications, compression molding is still the best way 

Compression Molding Process 

4. Open the mold and remove the part 
    (The excess rubber, called flash,  
    needs to be trimmed off the part) 

Image Ref: http://paws.wcu.edu/ballaaron/www/met366/modules/module5/imageJPS.JPG 

http://paws.wcu.edu/ballaaron/www/met366/modules/module5/imageJPS.JPG


>Support arbitrary charge volume & shape setting 

>Support single or multiple charges 

Multiple Charge Design Simulation 

Molding with one charge Molding with two charges 



Molding with one charge Molding with two charges 

Result Comparison of Charge Designs (1) 

Pressure distribution Pressure distribution 

V 

One-charge design has more uniform pressure distribution than two-charge design 

Uneven pressure distribution leads higher deformation 



Fiber orientation Fiber orientation 

Result Comparison of Charge Designs (2) 

V 

The area of perpendicular fiber distribution leads part weakness to external force loading  

One-charge design has more uniform fiber orientation distribution 

Molding with one charge Molding with two charges 



Molding with one charge Molding with two charges 

Result Comparison of Charge Designs (3) 

V 

Volume shrinkage (-1.24%~1.46%) Volume shrinkage (0.57%~4.64%) 

Max. deformation: 0.36 mm Max. deformation: 1.3 mm 

One-charge design minimizes the deformation losses 

◎ With Moldex3D, users can find a shortcut to design solution 



Resin Transfer Molding features 

Tool design, processing 

Draping 

Permeability measurement 
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Fabric layout 

http://www.intechopen.com/source/html/38405/media/image6.png
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Resin Transfer Molding 



Complete fiber reinforced process 

portfolio 

Hybrid 

Short fiber 

Long fiber 

Fiber Mat compression 

Molding Compound 

Resin Transfer Molding 

Multi-component 

molding 
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SimpaTec GmbH 

Steffen Paul 

 

Am Hoheloh 3 

98527 Suhl 

Telefon: +49 3681 707207 

Email: s.paul@simpatec.com 

www.simpatec.com 

Interessiert? Sprechen Sie uns an: 
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SimpaTec GmbH 

Steffen Paul 

 

Wurmbenden 15 

52072 Aachen 

Telefon: +49 241 565282-80 

Email: s.paul@simpatec.com 

www.simpatec.com 


