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Electrostatic Orientation of Ceramic Fibers in Liquid
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An electrostatic method of fabricating a unidirectionally-oriented ceramic short fiber preform
has developed for use in the production of Fiber-Reinforced Metals. In this process, AlsOs
short fibers are dispersed in insulating liquid (CFC-113) with surfactant in a small quantity,
and polarized and electrostatically aligned in the field direction when dc field is applied. In
this study, theoretical treatment of the electrostatic orientation of fiber under an electric field
is first presented, then experimental observations of fiber motion in the field is made. The
speed of fiber orientation is predicted by solving the equation of motion based on the polariza-
tion model of fiber approximating to prolate spheroid. Experimental results show that the
time constant of polarization due to surface conduction is sufficiently smaller than that of
mechanical orientation of fiber. Addition of the surfactant increase the liquid conductivity, and
the field induced polarization of fiber depends on the ratio of surface conductivity of the fiber
to the liquid conductivity. Also, the final value of polarized charge and the force acts one

end of oriented fibers are estimated.
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Fig. 1 Diagram showing ellipsoid, coordinate axes
and field direction.
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Table 1 Time constant of orientation, polarized charge and orienting force of oriented alumina
short fiber.
Surfactant Liquid conductivity Field strength Time constant os (——az/al) Polarized charge Orienting force
s [ppm] o1 [S/m] Ey [kV/cm] 7 [s] @ [C] Fy [
1.0 0.035 190 1.9%x10-15 1.9x 1010
5 2.04x10-11 0.75 0.063 190 1.4x10°15 1.0x10-10
0.5 0.12 220 1.1%10-15 5.4%x10-11
1.0 0. 058 110 1.1x10-18 1.1x10-10
15 4.42x 101 0.75 0.083 140 1.0%10-15 7.8x10-11
0.5 0.16 160 8.0x 1016 4.0x10-1
1.0 0.10 66 6.6x10-18 6.6%10-1t
50 7.63%x10-1 0.75 0.17 71 3.9x10718 2.9x1011
0.5 0.31 86 2.1x10-18 1.0x10-1

(a)

(b)

B 8 ERBAHTO MM OB RE (a1=4.42x10"1
S/m, EREDINEE 3 BikR)
(a) Eo=0.75kV/cm (b) E¢=0.25kV/cm
Fig. 8 Orientation of fibers in dec field (s1=4.42%
1011 S/m, 3s after field application).
(a) Eo=0.75kV/em (b) E;=0.25kV/cm
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