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Viscoelasticity

Because of the (explicit) solution method 
employed in the LS-DYNA, the dynamic 
effects (namely, ineria effects) cannot be 
removed from the results. Therefore, the 
extremely high rate of deformation 
causes the stress oscillation (implying 
inaccurate evaluation of stress).  

Given this fact, for the example problems 
of stress relaxation, we examined only 
the results for the range of long 
relaxation time by setting the loading 
period at 1x10^(-3) sec. and the 
frequency of the harmonic vibrator at 
1000 Hz.  

To examine the material model in the LS-
DYNA, the result obtained by the implicit 
method is shown in the next page (1hs50 
only).

Appearance of drastic stress oscillation 

Stress relaxation result

Region of long 
relaxation time

Identification Curve
Analysis Result
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Reference: Computation by the implicit method  
Hardness (50)，Damping (Small) Stress-relaxation analysis

LS-DYNA
(stress_1hs50_imp.key)

Stress-relaxation curve

Identification Curve
Implicit Method
Explicit Method
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Hardness (65)，Damping (Small)
Identification of material property

LS-DYNA Prony Series

Stress-relaxation curve with identified parametersActual measurement along with fitted curve
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Hardness (65)，Damping (Small)
Stress-relaxation analysis (stress_1hs65.key)

Analysis model Stress-relaxation curve

LS-DYNA

Identification curve
Analysis Result
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Hardness (65)，Damping (Small)
Harmonic vibration analysis (osc_1hs65.key)

Analysis model 1000Hz hysteresis curve

LS-DYNA

Amplitude5.0e-3mm
0.5%)


