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(CV) joint IFI“

Length compensation: Flexion:
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Gleichlaufgelenk Verschiebung.mpg
Gleichlaufgelenk Beugung.mpg

Motivation

Pneumatic experiments
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S-punch.avi

Unintended “S*-shaped deformation by
negative length compensation.

Breakage caused by
damage areas on
rubber boot surface.

» Lost contact caused by fluid pressure
penetration at housing site.
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[1] http://www.instron.de/de-de/testing-solutions/by-material/biomedical/tension/bs-en-455-2
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« strain energy potential W

W =W(q,113)
* invariants of strain tensor
I = 25 + A3 + 43
I, = 2325 + A543 + 2343
I3 = 232523

* polynominal approach:

Ogden (6 parameter)
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urve fitting with optiSLang
lasticity
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* measurement data |,

- — f Multi Hysterese Measurement Data \
T T T T T
reference
=z 1.2 |
=]
B
w
4
5 0.8 7
©
[
N
‘1 £ 04 .
(=}
pd
0
0.2 0.4 0.6 0.8 1 1.2
\_ Strain AL/L J

Multi Hysteresis Measurement Data

T T T T

T
reference

-
T

Normalized Stress o/oy
o
T

'
-
T
|

-1 -0.5 0 0.5 1 1.5

'
-
(&)

IFA Composite | Grunow, Ingo | 06/02/2017 WOST 2017

k Strain ALL ) [2]: DIK — Deutsches Institut fiir Kautschuktechnologie e. V. 2015




Input:

* Engineering Data

« material parameter &;, |4;
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Signal plots:

optiSLang
t optimization result
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rubber boot
ulation IF IA

Hyperelastic material model: Rubber boot positioning:

Ogden Model 6 Material Parameter AVSYS
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Positioning_bearb.avi
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Comme IF/s

« Use optiSLang to fit a 6 parameter Ogden model on experimental
data of uniaxial tensile test and simple shear test.

« Determined parameter set correlates well with experimental
material data for strain range from 0 to 1.

« Deformation and seal function of rubber boot could have been
predicted reliable by 2 dimensional axis symmetric fluid
penetration analysis.

« Experiences will be used to develop a 3 dimensional FE model to
Investigate effects during flexion.
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