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Barreling of Hyperelastic Cylinder

Outline

_.:M.\,:()

im
Enforced
Displacement

2m

. Perfectly
’ewmcuto
B Enforce axial dlsplacement‘on the top face.
B Neo-Hookean body with v;,,; = 0.49.

B Compare results with ABAQUS T10 hybrid elements
(C3D10H, C3D10MH, C3D10HS) using the same mesh.
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Barreling of Hyperelastic Cyllnder
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Barreling of Hyperelastic Cylinder

Animation t;;;ggg;;;g Smooth
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Barreling of Hyperelastic Cylinder

Comparison of Mises stress at 24% comp.
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All results are similar to each other
except around the rim having stress singularity.
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Comparison of pressure at 24% comp.
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Barreling of Hyperelastic Cylinder

Comparison of nodal reaction force at 24% comp.
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Compression of Hyperelastic Block

Pressure
Load

Outline / ~

1m
Arruda-Boyce
u,=0 u,=0 - Hyperelastic
] Material

y\i.\éz:o

B Arruda-Boyce hyperelastic material (vi,; = 0.499).
B Applying pressure on % of the top face.

B Compared to with the same unstruct
ured T10 mesh.
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Compression of Hyperelastic Block

! 1 - Step: Step-1 Frame: 48
M D 1 e A Total Time: 47.750000
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Compression of Hyperelastic Block
Animation .000e+09

.750e+08

Q‘t .500e+08

.250e+08

ressure 7500+08
dist.

(New Selective
CS-FEM-T10)

.000e+00
Convergence
failure at
1.35 GPa
pressure

Pressure

The present
element
IS more

robust than

ABAQUS
C3D10MH

CMD2019
P. 26




Compression of Hyperelastic Block
Misess stress dist. at 0.7 GPa iressre
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Less smoothed Mises stress is observed in New SelectiveCS-FEM-T10.
Further improvement is still required.
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Bending of Hyperelastic Cantilever
Outline

10m

Dead Load

\/

B Neo-Hookean hyperelastic material
B Initial Poisson’s ratio: vy = 0.49

B Compared to (modified hybrid T10 el
ement) with the same mesh.
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Bending of Hyperelastic Cantilever
Comparison of the deflection disp. at the final state

+0.000e+00

u, us _5.833e-01

+1.093e-02

+0.000e+00 N ——1.167e+00

3 Bse. o & _-1.750e+00

-1. et _

-1.750e+00 O | —2-333e+00

-2.333e400 | 5. .

-2.917e+00 g — —2.917e+00

-3.500e400 8 _[-3 .500e+00

-4.083e400

-4.667e+00 ,C_.U -4.083e+00

-5.2506+00 Q,  ——4.667e+00

-5.833e+00 f

-6.417e+00 2 -5.250e+00

-7.000e+00 () -5.833e+00

-7.462e400 e a170v00

-7.000e+00

New Selective
CS-FEM-T10

H By [ EEA CMD2019

Tokyo Instituta of Tachnology P 32



Bending of Hyperelastic Cantilever
Comparison of the pressure dist. at the final state
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