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R .  G.  G o r o d k i n  a n d  A.  D .  M a t s e p u r o  

The IV Rheology Symposium,  organized  by the L a b o r a t o r y  of P o l y m e r  Rheology (Head, Doctor  of 
Sciences Prof .  Vinogradov) of the Inst i tute  of Pe t rochemica l  Synthesis of the Academy of Sciences of the 
USSR was held in Moscow f rom May 27 to 30, 1969. More than 200 people r ep resen t ing  s c i e n t i f i c - r e s e a r c h  
and indust r ia l  under takings  took par t  in the sympos ium.  Scient is ts  f rom the German  Democra t i c  Republic,  
Poland,  and Czechos lovakia  also took pa r t  in the sympos ium as speake r s  and guests .  

The main object  of theological  r e s e a r c h  at p resen t  is po lymer  m a t e r i a l s  and composi t ions ,  and t h e r e -  
fore  a la rge  par t  of the r e p o r t s  hea rd  at the sympos ium was devoted to the examinat ion of rheological  p ro -  
pe r t i e s  of mel t s  and solut ions of p o l y m e r s  and also the deformat ion  p rope r t i e s  of solid po lymer s .  

One of the mos t  impor tan t  methods of invest igat ing v i scoe las t ic  bodies  is the study of the dynamic 
conditions of loading, a~d the influence of v ibra t ion  loads on po lymer  m a t e r i a l s  and composi t ions .  Quant i-  
ta t ive  r e s e a r c h  on the react ion  of a s y s t e m  to dynamic actions of different  f requency enables the main m e -  
chanical  cha rac t e r i s t i c ,  i .e., i ts  re laxat ion spec t rum,  of the p rope r t i e s  of a po lymer  sy s t em to be obtained. 
Until recent ly  m e a s u r e m e n t s  of this kind were  c a r r i e d  out exclus ive ly  in the l inear  region,  where  the de-  
fo rmat ion  ampli tude is  smal l  and does not influence the c h a r a c t e r i s t i c s  of the s y s t e m  Cnondes t rue t ive  ex -  
pe r imen t s " ) .  A number  of r epo r t s  were  p re sen ted  at the sympos ium (G. V. Vinogradov with his coauthors ,  
L. A. Fa i t e l ' son  et el.), in which the conventional method of dynamic exper imen t s  with po lymer s  was gen-  
e r a l i zed  by using l a rge  ampl i tudes  or  by superpos ing  harmonic  v ibra t ions  on the viscous  flow with a con-  
s tant  shea r  ra te .  By this method the nature  of the var ia t ions  of the re laxat ion  p rope r t i e s  of the sy s t em is 
success fu l ly  studied in the case  of changeover  f rom quiescent  to flow conditions and also as a resu l t  of the 
action of strong vibrations. 

The most general manifestation of the special features of the rheological properties of the polymer 
materials is their capacity to develop highly elastic deformations. The report by A. Ya. Malkin, M. P. 
Zabugina, and G. V. Vinogradov examined the mechanisms of highly elastic properties manifested under 
flow conditions from the point of view of the experimental effects which have been observed, and also in 
connection with the existing molecular-kinetic and thermodynamic concepts about the deformation mecha- 
nism of polymers. The high elasticity of the polymers leads to the occurrence of a plateau on the frequency 
or temperature relationship of the dynamic modulus. The report by E. A. Dzyuri showed that this effect 
is common both for thermoplastics and for elastomers, if there is the same number of segments in the 
chain, and the comparison of the properties of the system of polymers of different class is carried out at 
the same interval from the temperature of vitrification. 

The rheological  p r o p e r t i e s  of solid po lymer  m a t e r i a l s  with different  types  of s t r e s s e d  s ta te  were  
examined in a number  of r epo r t s  p resen ted  by the Riga Inst i tute of the Mechanics  of P o l y m e r s  of the Acad- 
emy of Sciences of the Latvian SSR (A. K. Ma lme i s t e r  and A. F. K r e g e r s ,  S. B. Ainbinder,  Yu. S. 
Urzhumtsev ,  et al.).  

G. L. Slonimskii  in his r epo r t  demons t ra t ed  the poss ib i l i ty  of a new approach to descr ib ing  the r e -  
laxat ion p r o p e r t i e s  of p o l y m e r s  using f rac t ional  o p e r a t o r s .  A descr ip t ion  of this kind is c lose ly  assoc ia ted  
with the development  of quanti tat ive concepts  of the s t ruc tu re  of the po lymer  sy s t em,  and espec ia l ly  the 
l inks which occur  between the s epa ra t e  e l emen t s  of the mo lecu l a r  and s u p e r - m o l e c u l a r  s t ruc tu re  of the 
m a t e r i a l .  The r e p o r t  by A. Zyabi tski i  (Poland) was devoted espec ia l ly  to these  p rob l ems .  This  r epo r t  
analyzed the main types  of connections in the s t ruc tu ra l  la t t ice  and showed that by using the concept of s l id -  
ing or  f luctuating engagements ,  it was poss ib le  to p red ic t  the mos t  impor tan t  p r o p e r t i e s  of the po lymer  
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(the p r e sence  of an anomaly of v i scos i ty ,  the e las t ic i ty  of the p o l y m e r  sy s t ems ,  etc.) .  These  concepts  un-  
avoidably lead to a conclusion about the exis tence  of a connection between the p r o c e s s e s  of deformat ion  and 
des t ruc t ion  of the po l ym er  m a t e r i a l .  The different  a spec t s  of this p rob lem were  examined by V. R. Rege l ' ,  
who also dwelt in detail  on quest ions a s soc ia t ed  with the need to es tab l i sh  a quanti tat ive cor respondence  
between the t ime re la t ionship  of the s tabi l i ty  of the p o l y m e r  and the development  of deformat ion ,  with r e -  
spect  to t ime ,  when loads a re  applied.  

The t radi t ional  f ield of rheologieal  r e s e a r c h  is solutions of p o l y m e r s ;  this f ield is a s soc ia ted  with 
the i r  value in po l ym er  technology and also with the convenience of using solutions as example  s y s t e m s  on 
which it is convenient  to model  all the poss ib le  p r o p e r t i e s  of different  p o l y m e r s .  The general  p r inc ip les  
accord ing  to which the connections between the s t ruc tu ra l  f ea tu res  and the theologica l  p r o p e r t i e s  of the 
solutions of p o l y m e r s  a re  es tab l i shed  were  examined in detail  by S. Ya. F r e n k e l ' ,  who also paid special  
at tention to the influence of t he rm a l  h i s to ry ,  which occu r s  f requent ly  in po lymer  s y s t e m s ,  on the m e a s u r e d  
p r o p e r t i e s  of the m a t e r i a l .  

Expe r imen ta l  data  a s soc ia t ed  with the influence of the concentra t ion  and nature  of the solvent and the 
t e m p e r a t u r e  on the v i scos i ty  of solutions of f lexible-  and r ig id -cha in  p o l y m e r s ,  were  examined  in the r e -  
por t  by V. E. Dreva l '  and A. A. Tager .  In a number  of r e p o r t s  the influence of the s t ruc tu re  and compo-  
nents of the p o l y m e r  composi t ion  on i ts  rheological  p r o p e r t i e s  was examined (V. A. Kargin ,  and G. P. 
Andrianova,  Yu. V. Zelenev,  and coauthors  V. N. Kuleznev,  and B. A. Dogadkin, V. A. Grechanovski i ,  
and o thers) .  These  r e p o r t s  show a genera l  connection between the s t ruc tu re  of the m a c r o m o l e c u l e s  and 
the i r  rheological  p r o p e r t i e s .  

One of the mos t  impor tan t  t rends  in the applicat ion of r e su l t s  of rheological  r e s e a r c h  in p r ac t i ce  is  
the calculat ion of the flow of abno rm a l l y -v i s cous  media  in channels  of different  geomet r i ca l  fo rm.  These 
p r o b l e m s  were  examined in g r ea t e s t  detail  by V. G. Litvinov,  who p re sen ted  solut ions of a number  of p r o -  
b l e m s  concern ing  the m ovem en t  of non l inea r ly -v i scous  and v i scoe las t i c  liquids in cyl indrical  and conical 
channels .  The movemen t  of the abnormal ly  v iscous  liquids in the working e lements  of r egenera t ing  equip-  
ment  was examined in r e p o r t s  by  S. A. Bostanofzhiyan and his coauthors .  In ca se s  which a re  impor tant  
in p r ac t i ce  the flow b e c o m e s  complex by the phenomena of heat  t r a n s f e r .  The p rob lem of the flow of a non- 
Newtonian liquid in a round tube in non i so thermal  conditions was examined in the r epor t  by O. Rege r  (Ger-  
man Democra t i c  Republic).  

R e s e a r c h  on the deformat ion  of po l ymer  s y s t e m s ,  examined in connection with the m e c h a n i s m  of the 
s imp le s t  m o l e c u l a r  p r o c e s s e s ,  r equ i r e s  re l iab le  ene rgy  evaluat ion of the s t ruc tu ra l  p r o c e s s e s .  An eva lua-  
tion of this kind enables  the the rmodynamic  fea tu res  of the behaviour  of flowing p o l y m e r s  to be judged. 
These  p rob l ems  were  examined f rom different  points of view in the r epo r t s  of B. V. Yarlykov and A. Ya. 
Malkin, who gave an ene rgy  t r e a t m e n t  of the phenomenon of the anomaly of v i scos i ty ,  and in the r epor t  of 
Yu. K, Godovskii ,  G. L. Slonimskii ,  et al . ,  who c a r r i e d  out m i c r o c a l o r i m e t r m  r e s e a r c h  on the effects  a c -  
companying or ienta t ion of p o l y m e r s  on drawing.  

The extens ive  r e p o r t  by A. V. Lykov,  Zo P. Shul 'man, et al . ,  which was devoted to r e s e a r c h  on the 
e l ec t ro rheo log ica l  effect ,  i ts  poss ib le  m e c h a n i s m s ,  and p rac t i ca l  applicat ion a t t r ac ted  the attention of the 
pa r t i c ipan t s  of the sympos ium.  In addition to d iscuss ion  of the r e su l t s  of o ther  au thors ,  this r epo r t  p r e -  
sented new in te res t ing  data f r o m  the au thors '  own expe r imen t s ,  in the fo rm of cu rves  of the flow of non- 
aqueous e l ec t rov i seous  d i spe r s ions  which c a r r y  out a shea r  movemen t  in s ta t ic  and a l te rnat ing  e lec t r i ca l  
f ields with different  concent ra t ions  of the solid phase  and vary ing  m o i s t u r e  content. 

The r epo r t  by S. G. R e g i r e r  on the rheology of blood a roused  g rea t  in te res t ;  this  r epo r t  gave a su rvey  
of the p re sen t  s ta te  of r e s e a r c h  in this field. 

Altogether  60 r e p o r t s  were  heard ,  the g r e a t e r  pa r t  of which were  d i scussed  in detail .  The p a r t i c i p a -  
tion of the main  group of leading Soviet sc ien t i s t s  who took pa r t  in var ious  aspec t s  of rheology (G. V. Vino- 
gradov,  G. L~ Slonimski i ,  A. A. T a g e r ,  S. Ya. F renke l ' ,  and others)  contr ibuted g rea t ly  to the sucess  of 
the sympos ium.  

In the resolu t ion  adopted attention was paid to the des i rab i l i ty  of holding an annual sympos ium,  which 
would a t t r ac t  a wide c i r c l e  of spec ia l i s t s  par t i c ipa t ing  in r e s e a r c h  on the rheological  p rope r t i e s  of p o l y m e r s  
and also o ther  abnorma l ly  v iscous  media .  
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