
Behaviour of f e r s o - m a w  t i c  suspension under 
the  e f f e c t  of r o t a t i n g  e l e c t r o - m @ t i c  f i e l d  i s  
~i very s t r ange  behaviour.  The p r a c t i c a l  d a t a  
ahom that under a c e r t a i n  condi t ions  the  motion 
or' ferro-mgaf3t'i.c suspe-sion c m  be c o n t r o l l e d  
by in t roducing  a r o t a r y  e l e  ctl-o-rn~grue'cic field 
arround this suspension.  T h h  i-motion .t alce s Wie 
folloviiag forus :  - Only i n  t he  d i r e c t i o n  of electro-magnetic f i -  

e l d  ; - Only i n  t i e  :d i r ec t ion  a n t i  e l e c t r o - m g l e t i c  
f i e i d  ; - htl electro-magm t i c  f i e l d  and then tencis 
t o  ze ro  ( s tand  s t i l l ) ;  - P i r s t l y  a n t i  t h e  e l e c t r o - % ~ m ' t i c  f i e l d  and 
then with f i e l d ;  - O s c i l l a t o r y  motion decayed with t i m  ; - Continuous o s c i l l n t i o n .  

T h i s  a r t i c l e  d e d s  only  v i t h  the l a s t  two 
clssses hecause dl o t h e r s  vreo pub l id l ed  provously 
by the a u t h m ,  

Of course t h h  motion has a wide a p p l i c o t i o a  
I n  indus t ry  a d  tecl inologicd.  psocesceo. Also 
on the  bases  of such  motior, nmy d m i ~ e o  ;:ICS 

1- Abdel-Aziz El-Sayed Abdel-iJaiem ,'2 .Ec .31ect.  
3%: ,;L.Sc. & Ph.D. i n  J.utoiation o t  echno- 
l o ~ w a l  processes  .Lecturer  of + k ~ ~ t o ~ t i c  Cont - 
r o l ,  Pmduct ion  Eng .2 Ihchine Design Dep . , 
Facu l ty  of Eng . & !I!ec!lnolo&v ,Lenou~'L% Univ . 



T, _mtradu_Sr~lan 

The wt l  on a f  fex roaagns l la  agapsx'ulon vrnn 
invaa"c3aCad i n  ths previous ~rc?a?kr-llJ.) 19') . 
AO rzaoa~taln oandition t h i ~  n la t ion  luva m y  a x -  
acrtSan a s  i%'alEowa:- 
3- On1 i n  t h  dlraeCion a f  e l e o t ; p - n l a p m t h  

f i e  h . 
2, O#Py an's$ elaodxo-mgus-i;ia F l s l d @  
3 FPrrstJy q t $ $ P a l d  mad than l:rltll a'isPd l .a 

2;ha %arxo~ma s t l o  mspsnsion a l i a i ~ a s  i C a  
mot;$an ~ l a a - t  p rm an$yc 

4 ,  Vibratlzq maOian lmva -!Ale i' o m  a f  alrr~pla 
hprmanio type a 

5 '  Q i w l Z l a ? e o ~  ao2;ion i ,e , %ha fcrrawx$mtla 
au~gsnaian changes I t a  mcnsblan emqy U.Cirma 
(the ravazoirq rouasws repec~Lad in a 
oanajntion tba i f niaf i on  E U I C A - Q ~ Q ~ ~ X O -  
~lungwC;Lo f ialel d&@o$i  ern) + 

X I ,  

Fig, 1 illua$raf a tho a s ~ i Z l a  tor y riot ian of 
f s x w q p a ~  t i o  eucrpenai a# wdor the @ i ' P a ~ t  of 
r a e ~ x  s l e o P r o a a g n e 6 1 ~  f i e l d )  a As indiaatad I w  
fi,. !r the f axro mgaaetRa aua ensiaa a far$ad  Chs 

fhia sgead daarenae8 (b-QJ 
P mat Saa mdi tha wxh f i~v  w W Z  h hQh qpmd (a-b), 

then Csndoa $0 sero 
( a - d ) ,  Mtsr that $he rnmoCha rnlnple0ly r e v ~ n ~ s e d  
c.ad Inoa?aas@d vdth t im $n, the for\vsrd d i r e e t i o a  
( d m @ ) ,  a ~ a i n  the  speed daoxsaaed vd'bh t im ( a - f )  
and tellrda a ~ a i n  t o  aero(f-k) , '1711i.a o a l e  r e  aated 
with. dlfforent-pariodio t ime 02 ouoi l%t ian  ! .o . 
T # 4 Q aa i n d i a a t o d  i n  I J Q , L ,  kncrardlnf~ t o  
the *p+a&bioal d a t a ,  t h e r e  aru two o 

ol iaraa%ar ia t ia ,  
fo=es r a g i a t a r a d ,  Them ogcZas have tills To 10~7113~; 

1% and'd~ulirg t h e  xuvoraiix foam 
rota4 on @$h f3eI.d $0 w ~ t i f i e l d  this gene 
Inoraasad 9 < ej' aa 2.n Pi6 



The r e s u l t a n t  of expemnental d a t a  was 
t abu la t ed  i n  t ab le  I. Pig.1 i l l u s t i r a t s  the 
r e l a t i o n  between tho speed of r o t a t i o n  of f e r r o -  
magnetic pulp w rev./min. a d  time t ;  aec. vre 
must rember t h a t  this o s c i l l a t o r y  motion obtained 
under c e r t a i n  constant  condi t ions  the  most of 
t h e m  are the follovdng :- 
1- Concentration of ferro-magne%ic m t e r i a l  i n  

suspension, 
2- average s i z e  p a r t i c l e  of s o l i d  phase. 
3- I n t e n s i t y  of electro-magnetic f i e l d  corrospon- 

ding t o  constant current  i n  the s t a t o r  
winding. 

4- Viscos i ty  of surrounding medium. 

w . r , t ,  t h e  s . n d  shape of oscillatory motion 
Pig.2 i l l u s t r a t e  t h e  second shape of t h i s  

motion and t ab le  2 i n d i c a t s  t h e  r e g i s t e r d  da ta .  
This cycle was obtained under the sans condi t ion  
a s  i n  case one but t h e  i n t e n s i t y  of maipet ic  
f i e l d  decreased ( current  i n  the  s t a t o r  winding 
4.5 A .  but i n  t h e  r ' i r s t  case 5.5 A ) ,  aid viacos- 
i t y  of -the mmounding medium i s  l e s s  th,m i n  
f i r s t  oaaea, 

If we caneider the dead gone period DID2 
in ane point D Pig.2, it is poss ib l e  to 
approximti.to the  dashed line X with ale continuou8 
omY. ail course t h e  period of o s c i l l n t i o n  i s  a 
fuuo t ioa  of the  mentiond parameters, but the 
most; importox1C one & f l c ~ ~  a p e e t  e f f e c t  13 the 
viacos2ty.  Table 2 shows the r e ~ i s t e r e i l  data.  

L 11 
f t  vias publiahed i n  t h e  p r e v i o ~ u  wrks - r97 t he  phenomenon o f  r e v e r s i w  but 

t h i s  a r t i c l e  dea ls  with the phenomenon of 
o s c i l l a t i o n  of f e r r 0  magnetic suspension u d e r  
the e f f e c t  of r o t a t i r q  electro-magnetic f i e l d .  

I I T  . C o n c l u ~ i  on 

The phenomenon of o s c i l l a t o r y  motion of 
Perro-magnetic suspension cm be cppl ied  i n  
t e c l i n o l o ~ i c a l  processes eud illilua :ry f o r  the 
following purposes, 
1- C o n s t ~ r s t i o n  many devices f o r  r .~ze~mi.ng B 

con t ro l l ing  v i s c o s i t y  , @ice p a r t i c l e  , 
dens i ty  02 magnetic pulps ,  Aloo foz 
meas~rrinz and cord ro l l*  w,ge t i c  auseb- 
t a b i l i t y  c a d  othors .  



2- Construst ion magnetic sepa ra to r  based on 
the plienonenon 01 osc i f  lati on, o r  pho nomenon 
of revers ing  o r  one f r o n  the previous 
mot ions  . 
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