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The r e su l t s  a r e  p resen ted  of an exper imenta l  invest igat ion of the influence of the i n t e r e l ec -  
t rode  gap and the d ie lec t r i c  p rope r t i e s  on the veloci ty  of r o to r  ro ta t ion  in e lec t ro rheo log ica l  
d i s p e r s e  s y s t e m s .  

Various inves t iga tors  [1-3] noticed at the end of the las t  century the exis tence  of d ie lec t r ic  rota t ion 
in a constant  e l ec t r i c  field in nonconducting homogeneous media .  The f i r s t  ef for ts  to in te rp re t  this effect  
qual i ta t ively a r e  contained in [4-7]. According to the hypothesis  in [7], pa r t s  of the d ie lec t r ic  su r face  i m -  
m e r s e d  in a liquid of low e lec t r i ca l  conductivity must  acqui re  charges  of the s a m e  polar i ty  as the sign of 
the cor responding  nearby  e lec t rode .  Then there  is d ie lec t r i c  ro ta t ion  because  of the e l ec t ros ta t i c  r epu l -  
sion of the slowly re laxing charge  on its su r face .  The authors  of [8, 9] const ructed a d ie lec t r i c  moto r  on 
this pr inc ip le .  These  invest igat ions were  not, however ,  c a r r i ed  any fur ther  because  of the low intensi ty 
of the ro ta t ion  in homogeneous s ing le -phase  liquids. 
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Fig. 1. Scheme of the exper imenta l  setup.  
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Fig. 2. Velocity of ebonite ro to r  revolution n ve r sus  voltage U 
at different in te re lec t rode  gaps t:  1) 5; 2) 7; 3) 8; 4) 9 mm; 
5) the same,  versus  e lec t r ic  field intensity E at gaps l c o r r e -  
sponding to curves 1-4 .  E, V/m;  n, rpm; U, volts .  

Fig. 3. Velocity of d ie lec t r ic  ro to r  revolution n, rpm, versus  
e lec t r ic  field intensity E, V/m, for :  1) ebonite; 2) vinyl mate-  
r ia l ;  3) plastic.  

The demonst ra t ion that it is possible to intensity significantly the spontaneous rotat ion effect by 
using e lec t rorheologica l  sys tems  as the working media [10j a roused  heightened interes t  in the problem 
[11-12]. There  is a l ready an extensive list  of possible pract ica l  applications of this effect, such as 
m ic r omo to r s ,  var ious devices for determining the humidity of the die lect r ic  substance,  d ispers ion-phase  
concentrat ions,  e lec t r ic  field intensit ies,  automatic sys t em elements,  etc. 

In our tes ts  we have t r ied  to establish the in ter re la t ion  between the basic features of the process ,  
especia l ly  the influence of the in tere tec t rode  gap and the proper t ies  of the mater ia l  on the velocity of 
ro to r  rotat ion in e lec t rorheological  suspensions.  

Figure  1 shows the experimental  setup. A ro to r  1 was made f rom various die lect r ics  and supported 
by a hardened metal  needle 2 on a ruby point 3, fastened in the lower port ion of the f rame 4. A miniature 
rocke r  bear ing 5 was the upper support .  The e lec t r ica l  field was fed to the electrode 7 f rom a stabilized 
VS-23 power source  6. A hollow Plexiglas  cylinder 8 was filled with an eleetrorheological  suspension 9, 
A photoelement 11 determined the number  of rotat ions by a perfora ted  disk 12 lit f rom below, fit onto the 
ro to r .  The signal was read by the ChZ-7 frequency mete r  10. 

It is important  to explain the scale  effect, i .e . ,  to determine the effect of the in tere lect rode gap, 
since investigations a re  usually pe r fo rmed  on setups with various relat ions between ro to r  size and the di- 
e lec t r ic  gap. In a number  of works [3, 9], the distance between electrodes  is not even indicated; only the 
voltage supplied is given. Figure  2 shows the velocity of d ie lec t r ic  rotat ion n versus  the homogeneous 
voltage U for varying in tere lec t rode  gaps l. As l inc reases ,  the s teepness  of the function n(U) dec reases .  
Using the intensity E = U/l  instead of voltage, these four functions coincide (Fig. 2}, which shows that 
there  is no scale  effect.  

Sumoto [13] at tempted to show in qualitative approximations the influence of the die lect r ic  mater ia l  
on the rotat ion effect in homogeneous liquids of low elect r ical  conductivity. However, he did not obtain 
any quantitative functions. Fu r the rmore ,  tes ts  repor ted  in [13] used the same rotor ,  a hollow glass  tube 
filled with var ious  liquids. Consequently, the conditions at the die lect r ic  separat ion boundaries,  i .e . ,  
the working liquid, were  unchanged,  whereas they were p rec i se ly  what should have been changed because 
of the ro to r  mater ia l .  
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In our investigations, we used five kinds of dielectric material. The working liquid was a diatomite 
suspension in 2.5% (by weight) concentration transformer oil. 

Figure 3 shows that the material of the rotating body does not change the velocity of rotor rotation 
n as a function of the electric field intensity E, which is almost linear except for the beginning portion. 

The rotation speed, all other things being equal, is highest for an ebonite rotor; for other materials it 
is lower. 

Textolite and asbestos-cement samples generally do not rotate, but stall in the interelectrode gap. 

Figure 3 shows the connection between the change in the velocity of the dielectric rotor rotation n 
and the electrophysical properties of the material: between the specific resistance p and the absolute di- 
electric onstant ~. An increase in the rotation speed with a constant electric field intensity is connected 
to the increase of the specific resistance p and the decrease in the absolute dielectric constant ~. When 
p < 10 I0-~2 ~2 �9 cm and ~ > 5, general ly  no rotat ion effect is observed (textolite and asbes tos -cemen t  s a m -  
ples). The rotat ion effect can be increased  by lowering the specific res i s tance  of the mater ia l .  (A tex- 
tolite ro to r  dried to a constant weight rotates.)  

The possibi l i ty was shown ear l ie r  of increasing the stalling capacity of d ie lec t r ics  under the action 
of shear ing force on the condition that their  humidity is regulated [14], which confirms this work. In this 
way, by changing the e lectrophysicaI  proper t ies  of the die lect r ic  ro to r  mater ia l ,  it is possible to intensify 
significantly the rotat ion effect in e lec t rorheological  suspensions.  
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NOTATION 

is the voltage; 
is the electric field intensity; 
is the number of rotations; 
is the distance between electrodes; 
is the specific resistance; 
is the dielectric eonstant. 
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