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1 2 3

Elastoplastic

contribution 

Viscoelastic

contribution 

NIELINKS An extra link is 

added if the 

weights do not 

sum to unity. 
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a = v12

v14

b

c = a×b

3

b = v14 - a
a�v14

a�a
� a�b = 0 

ey

ex

4

1

p

ez

b = c x a  
d �� ez

a

2

3

5 7

8

c = a x d

a is set parallel to the 
line segment connecting
p to the element center.

d is set parallel to ez.

input(p) � {a} � {c} � {b} 

6

a

b = c × a d

c = a × d 

a,d are input.
The computed
axes do not
depend on the
element.

c is orthogonal
to the a,d plane

b is orthogonal
to the c,a plane

c = n

ainput

b = c×a

 

a = ainput - n  
ainput�n

n�n
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x

x
y

y

z

v

v

b = n×a 

a = v×n 

c = n

c

a

b �� v

p

v Taken together, point
p and vector v de�ne
the axis of symmetry.

a = b×c

c is parallel to the segment
connecting the element
center to the symmetry axis.
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The bulk unloading modulus is used
if the volumetric crushing option is on 
(VCR = 0).  In thiscase the aterial's response
follows the black arrows.

Loading and unloading (along the grey
arows) follows the input curve when the
volumetric crushing option is off (VCR = 1.0)
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Piecewise linear curve defining

the yield stress versus effective

plastic strain.  As illustrated, the

yield stress at zero plastic strain

should be nonzero.
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Curve extends into negative volumetric 

strain quadrant since LS-DYNA will 

extrapolate using the two end points. It 

is important that the extropolation 

does not extend into the negative 

unloading and

reloading path

Unloading is based on the interpolated Young’s 

moduli which must provide an unloading tangent 

that exceeds the loading tangent.
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0

Curve extends into negative strain 
quadrant since LS-DYNA will 
extrapolate using the two end points.
It is important that the extropolation 
does not extend into the negative 
stress region.

unloading and
reloading path

Unloading is based on the interpolated Young’s 
moduli which must provide an unloading tangent 
that exceeds the loading tangent.

 �ij

Strain: -�ij
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