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Calculation of Pearl Chain Forming Force by Re-expansion Method
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The re-expansion method proposed by Washizu has been supposed to be a powerful means to evaluate
electrostatic interactions of multi particle systems. This time we apply the method to a single particle chain
aligned straightly in the direction of a uniform electric field. The calculated tesults show that the pearl
chain forming force rapidly increases with increasing number of particles and reaches a saturation value
for chains consisting of some tens of particles. The force is almost constant in the major part of the particle
chain and starts to decrease near the both ends of the chain. But even at the ends of the chain the force is
still much stronger than the interaction force of two particles. The present method can be extended to cases
of coated particles to give new models of ER particles. For instance, surface roughness of ER particles has
been modeled by a minute interstice between particles. But the indeterminate size of the interstice in the
model sensitively affects the force and yields intolerable uncertainty in the force calculation. A coated
particle model, in which the surface roughness is replaced with an equivalent surface layer, may provide a
reasonable method for the force calculation.
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Fig.2 Particle alignment and particle number.
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K O % ORFHOBELI RO b, (AR
HFRTHICd> D D CE DA A U T BB A% 5
LRV, 2k GRROADEE TITRF 1ML TnD
BEEHEELTVAEDT So=2R OBFEIZREND

EIRE ORITFFNH LTI, a,()) BRFES n o
BRIZ 720, D OBERD JIZoWTiEa,()=0TH D
DT, FREDHE OB TIE D 2N EIC R
5.4 ibbRy ML X & BIEIBRYIO JEOEROL %
L, X T o, REGTIIIA) DR LEOTfE & D,

N
M=lim > M, (AB)
n=1

N->w

L5 ZOERBEFIIFSICNRT S, BIZX & B
5B EITES L, M 25 EE0TEENT. £
DETMX =B ZHEMIZAELS. ZOBK, 175 M kb
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