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O F  C O B A L T  A N D  N I C K E L -  C O B A L T  F E R R I T E S  
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The magnetos t r ic t ion  of the f e r r i t e s  Co0.9Fe204 and Co0.sNi0.sFe204 was studied f r o m  room t e m p e r a -  
ture  to 300~ the pa r i ty  of the effect was studied in the d isp lacement  and rota t ion reg ions .  

The samples  were  rods with sharpened ends (for the Co f e r r i t e ,  the d i ame te r  was d = 5.8 m m  and the 
length was l = 82 mm;  for  the N i - C o  f e r r i t e ,  the dimensions were  d = 4.7 m m  and l = 98 mm);  the samples  
were  p r e p a r e d  f r o m  "analyt ic  grade"  oxides.  

The ma te r i a l  was annealed beforehand for  3 h at 900~ a f t e r  the s amples  were  p repa red ,  they were  
annealed for  3 h at 1230~ and cooled with the oven. 

The X(H) i so the rms  were  r eco rded  by the r emote -p ickup  method of [1-3]. The re la t ive  exper imenta l  
e r r o r  did not exceed 5%. The magnet izat ion was de te rmined  by a bal l is t ic  method; the demagnet izing fac tor  
was taken into account,  and the ve r t i ca l  component of the geomagnet ic  field was balanced.  F r o m  the ;~(H) 
i so the rms  for  the two f e r r i t e s  (Figs.  1 and 2), we see  that as the t e m p e r a t u r e  is r a i s ed  the technical  s a t u r a -  
tion of the magnetos t r ic t ion ,  ~s, is achieved in weaker  f ie lds ,  because  of the reduct ion of the magnet ic  an i so-  
t ropy .  

The magnetos t r ic t ion  i n c r e a s e s  with increas ing  t e m p e r a t u r e  in the n i c k e l - c o b a l t  f e r r i t e  in f ields up 
to 1 kOe (Fig. 3). Since this behav ior  occurs  in the d isp lacement  region,  the magnetos t r ic t ion  i nc rea se  can 
apparent ly  be at t r ibuted to a change in the magnetic  texture  in the demagnet ized s ta te  as the t e m p e r a t u r e  is 
ra i sed;  in pa r t i cu l a r ,  there  could be an inc rease  in the number  of c losed 90 ~ neighborhoods.  
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Magnetost r ic t ion i so the rms  for  the cobalt  f e r r i t e .  

Magnetost r ic t ion i so the rms  for  the n i c k e l - c o b a l t  f e r r i t e .  
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Fig.  3. Ini t ial  region of the magne tos t r i c t ion  i so the rms  for  the n i c k e l - c o b a l t  f e r r i t e .  

F ig .4 .  A 90 ~ neighborhood. The  change in the magnetos t r ic t ion  during d isp lacement  of boundary a'c~'  is 
governed by the di rect ion a a .  

Fig .  5. The X (j4) i so the rms  for  the Co f e r r i t e .  

Fig.  6. The ~ (j4) i so the rms  for  the N i - C o  f e r r i t e .  

If  ex terna l  f ield H is pa ra l l e l  to the spontaneous magnet izat ion of a domain (Fig.4) ,  the wall  boundary 
moves  to the r ight .  Then in the volume which the boundary moves  through, the antsot ropy direct ion of the 
magne tos t r i c t ive  deformat ion  ro ta tes  through 90 ~ so the magnetos t r ic t ion  along the di rect ion ~ ~H changes 
by some  amount AX. If, on the otherhand,  we have H ~ J ,  the wall  of a 90 ~ neighborhood moves  to the left ,  
and the change in the magne tos t r i c t ion  along direct ion a a  has the opposite sign. Accordingly,  the sign of 
the magnetos t r ic t ion  change can be de te rmined  f r o m  the quantity a cos(HJ),  where  we have a = • depend- 
ing on the nature  of the m a t e r i a l .  

If,  on the other  hand, field H is pa ra l l e l  to wall  a,c~,, then even when there  is a change in the wall  d i -  
rec t ion  the an iso t ropy  of the magne tos t r i e t ive  deformat ion  in the wa l l -d i sp lacement  region r e m a i n s  at an 
angle of 45 ~ with r e s p e c t  to the di rect ion o~,o~, and X does not change along this direct ion.  

Accordingly,  the sign of the change in the magnetos t r ic t ion  along the field can be de te rmined  f r o m  
A A 

sign , ~ =  of a[ccs(H.I)--sin(Hl)]. (1) 

The angle ~ g )  is chosen to be  l ess  than 45 ~ 

When the re  is an i so t ropie  dis t r ibut ion of spontaneous-magnet iza t ion  vec to r s  along the field direct ion,  
walls  separa t ing  domains having vec to r s  pa ra l l e l  to and ant ipara l le l  to H a re  met  equally f requent ly .  

According to Eq. (1) the net change in the magnetos t r ic t ion  in this ease  vanishes .  If,  on the other hand, 
the 90* neighborhoods a r e  e losed,  an i nc rea se  in the field causes  the volume of regions  whose spontaneous 
magnet iza t ions  a re  pa raUel  to H to beeome  g r e a t e r  than that of the regions  in which the magnet iza t ion is in 
the opposite direct ion.  Aceordtngly,  the ave rage  change in the magnetos t r ic t ion  does not vanish.  

We also m e a s u r e d  the t r a n s v e r s e  magnetos t r ie t ion  X• = -1/2~t[[ for  both types of s amp le s  [4]. 

In the d isp lacement  and rota t ion region the pa r i ty  of the effect can be desc r ibed  by 
= bJ'. (2) 

Fo r  the Co f e r r i t e ,  b d e c r e a s e s  with inc reas ing  t e m p e r a t u r e  (Fig. 5). 

Fo r  the N i - C o  f e r r i t e  (Fig. 6), this dec r ea se  occurs  only up to 127~ The behavior  of coefficient  b 
r evea l s  informat ion about the ro le  and sequence of 90 ~ and 180 ~ d i sp lacements  during magnet iza t ion of the 
sample  during heat ing.  
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