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� Rod- and piston sealings

� Guide bushes

� Wipers

� Rotary units for large bearings

� Radial Shaft Sealings

� Hydraulic cylinders

� Marine industry

� Mining industry

� Injection moulding machines

� Presses

� Steel and Metallurgical Industry

� Hydropower

� Wind energy

Product Range Application Areas

Wide product range

suitable for wide application range

Helios Next (Product Data Management) SAP

Hicad Next

EIS 
(Engineering 
Information 

Sheet)

Product 
information

Product 
Standard
Layout 

program

Freudenberg 
Forschungsdienste KG
Freudenberg 
Forschungsdienste KGMSC Marc
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Freudenberg 
Forschungsdienste KGMSC Marc

� Suitable for rapid 
evaluation at application 
engineering

� FEA is performed 
automatically

� Single part seals (two 
piece seals planed) 
available

� Freudenberg material 
model for elastomer, PU 
and PTFE available 
(including ageing and 
lifetime estimations)

� Suitable for in detail FEA 
of e.g. dynamic tasks

� Freudenberg material 
model for elastomer, PU 
and PTFE available 
(including ageing and 
lifetime estimations)

� Suitable at product 
development and in detail 
evaluation at application 
engineering 

� 2.5 and 3 D option used
� Thermal option used
� Interlink between FEA and 

test rig results
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Preparing a job
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Further automated applications



07-09-24/12

Merkel Freudenberg 
Fluidtechnic

© Merkel Freudenberg Fluidtechnic GmbH behält sich alle Rechte vor, insbesondere Urheberrechte und die Anmeldung gewerblicher Schutzrechte. Bitte beachten Sie, dass diese Dokumente Betriebsgeheimnisse enthalten und jegliche Vervielfältigung oder

Weitergabe an Dritte nur durch uns erfolgen darf.

© Merkel Freudenberg Fluidtechnic GmbH reserves all rights, in particular copyrights and application of industrial property rights. Please note that this document contains trade secrets and any copying or passing on to third parties is reserved by us.

Introduction 

Conclusion

1

Topics

2 Using AutoFEM

3 Using MSC MARC

3 Assigning FFD

4



07-09-24/13

Merkel Freudenberg 
Fluidtechnic

© Merkel Freudenberg Fluidtechnic GmbH behält sich alle Rechte vor, insbesondere Urheberrechte und die Anmeldung gewerblicher Schutzrechte. Bitte beachten Sie, dass diese Dokumente Betriebsgeheimnisse enthalten und jegliche Vervielfältigung oder

Weitergabe an Dritte nur durch uns erfolgen darf.

© Merkel Freudenberg Fluidtechnic GmbH reserves all rights, in particular copyrights and application of industrial property rights. Please note that this document contains trade secrets and any copying or passing on to third parties is reserved by us.

MSC Marc

at Merkel Freudenberg Fluidtechnic

� Design layout programs

� Design calculation programs

� FEA of detail evaluation at application engineering 
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Design layout and calculation programs

by using Marc

� Quick replay on requests for new dimensions (Metric and Inch)

� No recycles due to optimisation of single dimensions by function and 
production

� Participating application experiences in single dimensions due to
– Design
– Material
– Application

� Reliable performance on full range of dimensions
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S
D

L

S
D

L

Crucial metrics (e.g.) Length of lip
= f(D;S;L)

Angle of lip
= f(D;S;L)

Diameter of spring 
= f(D;S;L)

Axial clearance of 
lip = f(D;S;L)

Radial clearance of 
lip = f(D;S;L)
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Equivalent

Cauchy
Stress

Radiamatic „neu“
FEAB200504n  97029 Nenn=2500x2564xH=25.5 ; Ring- AD=2569.25  ;  Di& ER=Nenn ; obere-nenn-untere Lage  

30.05.2005

Federkraft  fF=0.05N/m m

fF=0N/mm

di=249 4,7
di=249 2,8

d=24 96,2 d= 2 496,2

d=25 03,8 d= 2 503,8
d=25 00 d=25 00

p =

0.03MPa

p =

0.03MPa

p =

0.03MPa

fL =0.062N/ mm

fL=0.118N/ mm
fL=0.093N/ mm
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fF=0N/mm

di=249 4,4
di=249 2,6

d=24 96,2 d= 2 496,2

d=25 03,8 d= 2 503,8
d=25 00 d=25 00

p =

0.03MPa

p =

0.03MPa

p =

0.03MPa

fL =0.067N/ mm

fL=0.135N/ mm
fL=0.104N/ mm
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FEADesign by
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Radial Shaft Seals

Wipers

Piston Seals

Rot Seals
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Due to secured 
range of layout 

program manual 
design demanded

Warning
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Parametric 
drawing

Data set 
produced by 

layout program

Basic program to 
read in data set 
into parametric 

drawing

CAD macro to 
create technical 

drawing

Technical 
drawing
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Using calculation program 

Input Data
• material
• geometries
• guidelines

Basic
of calculation

Output Data
• defection
• spez pressure
• min/max tolerances
• single and multiple
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Evaluation at application engineering

Seal ring for bearings in steel mills Inflatable clamping ring for micro tunnel drilling
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Evaluation at production engineering

Influence on profile by increasing of diameter Stress on joining for increasing of diameter
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Interlink between FEA and test rig results

Test rig results
temperature vs time
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Define acceptable initial defect size

REM of 
Fatigue test

FEA of Tearing 
energy T/a

y = 0,0207x3,253

y = 0,0173x3,2338

y = 0,011x2,8602
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FEA at Merkel Freudenberg Fluidtechnic

Helios Next (Product Data Management) SAP

Hicad Next

EIS 
(Engineering 
Information 

Sheet)

Product 
information

Product 
Standard
Layout 

program

Freudenberg 
Forschungsdienste KGMSC Marc
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� Rod- and piston sealings

� Guide bushes

� Wipers

� Rotary units for large bearings

� Radial Shaft Sealings

� Hydraulic cylinders

� Marine industry

� Mining industry

� Injection moulding machines

� Presses

� Steel and Metallurgical Industry

� Hydropower

� Wind energy

Product Range Application Areas

Wide product range

suitable for wide application range

Helios Next (Product Data Management) SAP

Hicad Next

EIS 
(Engineering 
Information 

Sheet)

Product 
information

Product 
Standard
Layout 

program

Freudenberg 
Forschungsdienste KG
Freudenberg 
Forschungsdienste KGMSC Marc
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For further information please contact

Dr.Guido J. Wüstenhagen
Manager Product Development MHI

Merkel Freudenberg Fluidtechnic GmbH
guido.wuestenhagen@freudenberg-ds.com


