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Deformation Modeling of Rheologic Objects
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A new approach to the deformation modeling of rheologic objects for their shape control is presented. First,
viscoelastic elements are investigated to select an appropriate model for the modeling. Second, we a nonlinear
damper (NLD) is introduced to simulate the behavior of rheological objects. Rheological objects are then
modeled as a lattice structure with nonlinear viscoelastic elements. Model parameters of a rheological object
are estimated through a creep experiment. Finally, we will compare the behavior of an actual rheological object
and that of an identified model to demonstrate the validity of the proposed model.
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Fig.1: Viscoelastic elements
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Fig.2: Formulation of three element model
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Fig.3: Viscosity of nonlinear damper
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Fig.4: Deformation of linear three element model and
nonlinear three element model
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Fig.5: Deformation of actual reologic object
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Fig.6: Cross section of deformed reologic object

K,0C,(P)000000O0O0O0O0O0OODOOOOOOOD
gbooooooboooooo

6. 0Ooooooooooon

gboboobooooooboboboooooooaog
gobooboooooooboooooooooooao
goooobooooboooooobooooboooboooann
gooboooobooboboobooobooooan
gbooooobooobobooboboooooooboon
oooddlemd00000ODOOOOODDOODODOO
ooos3l1o0ooobooooooboooooooboooo
OO0000becmxbemx3em 0000000 OODOOO
00 000000000o0o0oUuoOoOg lem/s0000
gbooooooobooboobooboooboboooan
UOlemOO000000DOOOOOODOODO 30000
gboooooocoboobobooooboooooooan



() 3D View of
_ deformed shape

H
(f) side view of
deformed shape

() 3D view of
initial shape

(b) side view of
initial shape

LT LT

(g) top view of
deformed shape

[

(h) front view of -
deformed shape

" (C) top view of -
initial shape

" (d) front view of
initial shape

Fig.7: Deformation of three-dimensional model for
displacement input
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Fig.8: Cross section of deformed two-dimensional
model for displacement input
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