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Fig. 1 The assumptions for the geometry and deformation of the cell model
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Fig. 2 Example A. The displacement of the cell model
at F, = 280 uN
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curves at A and D on the model
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Fig.5 Example A. The principle stresses distribution curves
of the cell model from differential equations group 6
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Fig.4 Example A. The inner pressure curves of the cell model
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Fig. 6 Example B. The principle stresses distribution curves

of the cell model from differential equations group 6
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The contact model and numerical simulation of parenchyma cell aspirated

by micropipette and squashed by mechanical probe

FU Zhi-yi", JIAO Qun-ying
(School of Sciences, China Agricultural University, Beijing 100083, China)

Abstract: A numerical model was formed from a typical parenchyma spherical plant cell to show the con-
tact behavior of a cell suckled by a micropipette and squashed by a probe. The cell was built as a spheri-
cal membrane filled with static liquid. The incompressible hyper-elastic constitutive was used for cell
wall, the incompressible hydrostatic fluid was used to simulate inner cytoplasm. The contact model was
used to simulate the interaction of membrane touching with micropipette and microprobe. Considering
nonlinear geometric and physic relations, the differential control equations were deduced. The numerical
solutions were obtained through Runge-Kutta method. As a comparative solution, the cell was also
modeled and simulated by fluid-solid coupled finite element method. The solutions of the two methods
were fairly agreed with each other. Finally, looking into the solutions of deformation, inside pressure,
stresses on the wall and contact forces, the effect of inner diameter of pipette and diameter of probe to

these results were discussed.

Key words: cell mechanical model; micropipette; microprobe; computational biomechanics
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A novel dynamic condensation method with shift for finite element models

ZHANG An-ping”*?, CHEN Guo-ping’
(1. College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. Research Institute of Unmanned Aircraft, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Combining the matrix power accelerated subspace iteration method with the shift technique,
this paper presents a novel structural dynamic condensation method. Firstly, the structural initial finite
element model(FEM) is condensed only once by carrying out the matrix power accelerated subspace iter-
ation method, and the eigenvalues of the initial condensed FEM are calculated. Then, the shift place is
determined by judging the convergence situation of low-order eigenvalues, and a new general eigen-equa-
tion with shift is built after a suited shift cost is chosen. Finally, the dynamic condensation matrix of the
new general eigen-equation is calculated iteratively via the matrix power accelerated subspace iteration,
and the accurate condensed FEM is obtained after the iteration convergence. The numerical examples
show that the presented method is feasible and has the advantage of quicker convergence rate as well as

high reduction accuracy.

Key words: f{inite element model (FEM) ; dynamic condensation; matrix power accelerated subspace iter-

ation; shift



