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Motivation
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Injection Moulding of Plates

� plate 80 mm x 80 mm.

� constant thickness of 2,5 mm.

� parallel melt front



58th European LS-Dyna User Conference, Strassbourg 23.-24.05.2011, Sebastian Mönnich

Specimen Preparation - Tension

� optimized test specimen for 
high strain rates

� preparation from 2,5 mm plates 
with constant thickness

� prepared specimens longitud-
inal and transversal to flow dir-
ection to check isotropic mater-
ial properties

BZ-geometry

transverallongitudinal
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Specimen Preparation - Pressure

Front Side

� separate evaluation of front and 
side grey scale pattern

� image defects are repaired
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Force
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Specimen Preparation - Shear

� direction of specimen prepara-
tion uninteresting for shear

� specimen geometry optimized
for high strain rates
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Acquisition of Test Data

Photron APX-RS Zwick HTM

Gray scale correlation

Choice of interested area

Filter with FFT
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Experimental Design

� 4 repetitions for each setting

� total of tests: 104
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Luran S 778T – Tension Test
Stress – Strain behaviour

� strain rate depended stress-strain behaviour

� significant reduction of failure strain with increasing strain rate

� yield stress depends on the loadcase
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Strain Rate Dependent Material 
Models
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Material Models
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FE Model
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u(x,y,z)=0

u(x,z)=0
u(y),v(y)≠0

x

y
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FE Modell
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Parameter Identification MAT003
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Loadcurve Yield Stress MAT019
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Loadcurve Failure Strain MAT019
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Loadcurves Tension MAT187
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Loadcurves Tension MAT187
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Loadcurves Tension MAT187
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Strain Rate Table MAT187
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Loadcurves Shear and Pressure
MAT187
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Strain Rate Dependent Failure
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MAT003 Results
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MAT019 Results
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MAT187 Results
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