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Over the pas t  th i r ty  y e a r s ,  the fields of ins t rumenta l ,  theore t ica l ,  and applied p !ymer  rheology have 
developed mos t  intensively.  With this p r e s e n t  book the above authors  have made an impor tan t  or iginal  con-  
t r ibut ion to this discipline.  

They have centered  their  work  on the key a spec t  of  po lymer  r h e o l o g y -  the fluid s ta te .  Attention is con-  
cent ra ted  on fundamental  points : a genera l  approach to desc r ip t ion  of the mechanical  p r o p e r t i e s  of continous 
media ,  the resu l t s  of v i s c o s o m e t r i c  studies of the bas ic  c l a s s e s  of po lymer s  under s imple  and complex 
deformat ion  s c h e m e s ,  shear  and uniaxial  extension.  Heat  and mass  exchange fac tors  a r e  given a significant 
ro le  (heating, cooling, and solution). 

At the p r e s e n t  t ime  s tandard iza t ion  of t he rmop la s t i c s  by their  v i scos i ty  p rope r t i e s  is genera l ly  accepted.  
Moreover ,  the v i scos i ty  of dilute po l ym er  solutions is an impor tan t  molecu la r  cha rac t e r i s t i c .  However the 
theologica l  c h a r a c t e r i s t i c s  of po l ym er s  a r e  defined not only by the i r  v i scos i ty ,  but by an ent i re  complex of 
v i scoe las t i c  p r o p e r t i e s ,  many of which a r e  comple te ly  uncommon in low molecular  weight substances .  Among 
these  is thei r  unique capabi l i ty  for  v e r y  la rge  r e v e r s i b l e  deformat ion.  This in turn  genera tes  many impor tan t  
e f fec ts ,  for example  the product ion by po lymer s  in shea r  of not only tangent,  but a lso  no rma l  s t r e s s e s .  

The numerous  monographs  on po lymer  p roces s ing  and phys icochemica l  p rope r t i e s  do as a ru le  contain a 
chapte r  dedicated to theology.  However ,  until now the worldwide l i t e r a tu re  has not of fered  an en t i re  book on 
the subject .  The book reviewed here in  success fu l ly  fil ls this need. The book opens with an extensive in t ro -  
ductory  chapte r  which d i scusses  the basic  posi t ions ,  concepts ,  and definitions of rheology. Various  c h a r a c -  
t e r i s t i c s  and m e a s u r e s  of  the s t r e s s e d  s ta te  and the degree  of deformat ion  of continuous media  a r e  cons idered ,  
including a descr ip t ion  of k inemat ics .  The p rope r  at tention is given to rheologic equations of s tate.  Then a 
descr ip t ion  is offered of the bas ic  pecu l ia r i t i es  of  the behavior  of l inear  v i scoe las t ic  media .  The concepts  of 
re laxa t ion  and delay t ime  s p e c t r a  a r e  d iscussed .  Nonlinear v i scoe las t i c i ty  theor ies  a r e  analyzed br ie f ly  but 
concise ly .  

The chapte r  ends with a bibl iography of the m a j o r  l i t e ra tu re  on the subject.  

The mos t  impor tan t  c h a r a c t e r i s t i c  of flowing po lymer  sy s t ems  is the internal  f r ic t ion,  in connection with 
which about  a qua r t e r  of  the book 's  volume is dedicated to shear  v i scos i ty  of fused p o l y m e r s  and po lymer  solu-  
t ions.  One mus t  note the quite success fu l  exposi t ion of the question of t e m p e r a t u r e  dependence of v iscos i ty .  
T e m p e r a t u r e  regions  for  the effect ive use  of  F r a n k e l ' - - E y r i n g  theory  and the concept  of  f r ee  volume a re  
descr ibed .  F r o m  the t he rmophys i ca l  viewpoint this sect ion of the book i s o f  g rea t  impor tance ,  both theore t ica l ly  
and prac t i ca l ly .  The un iversa l  method proposed  by the authors  pe rmi t s  a unique cha rac te r i za t ion  of the p r e s -  
su re  and t e m p e r a t u r e  dependence of v i scos i ty  of po lymer  s y s t e m s  over  a ~ride range of p a r a m e t e r  var ia t ion .  
The invar ian t  nature  of the proposed  c h a r a c t e r i s t i c s  makes  i t  poss ib le  to use  only s ingle  t e m p e r a t u r e  and 
p r e s s u r e  values  to specify the v i scos i ty  a t  va r ious  shea r  r a t e s  and t empe ra tu r e s .  The p rob lem of the v i scos i ty  
anomaly  is t rea ted  in depth, although perhaps  the choice of t e r m  i tse l f  might  be considered unfortunate.  The 
dependence of v i scos i ty  on molecu la r  m a s s  and the pecu l ia r i t i es  of molecu la r  chain s t ruc tu re  a r e  descr ibed  on 
a sound modern  level .  A smal l  but impor tan t  sect ion is devoted to v i scos i ty  of po lymer  solut ions,  in which the 
authors  have made wide use  of the r e su l t s  of their  own or iginal  sys temat ic  studies.  

The third chapte r  analyzes  the v i scoe las t i c  p rope r t i e s  of  po lymer  sys t ems  in the fluid state.  It should be 
noted that  the t e r m  ~rheology n is t r ea ted  in a somewhat  na r row sense ,  i .e. ,  as the sc iences  which cons iders  the 
mechan ica l  behavior  and p rope r t i e s  of only flowing sy s t ems .  Data on the c h a r a c t e r i s t i c s  of solid p o l y m e r s  a r e  
absen t  f rom the book. This can only be just i f ied by the fact  that  even such a r e s t r i c t e d  t r e a t m e n t  requi red  a 
l a rge  volume of m a t e r i a l  (30 pp.). 
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The chapter considering the relaxation properties of polymers begins with a description of the behavior 
of dilute solutions. Unfortunately, the book as a whole contains no separate section dedicated to the properties 
of dilute polymer solutions. The authors emphasize consideration of dynamic polymer properties.  They under- 
stand by that t e rm harmonic regimes of polymer system deformation, which have taken on great  significance in 
contemporary rheology. The chapter is completed by a description of the dynamic properties of polymer 
systems under severe deformation. 

A separate chapter (Chap. 4) treats  of the Weissenberg effect. In contrast  to other sources the exposition 
of the present  text Commences not only from purely mechanical positions, but from molecular concepts of 
polymer s tructure and composition. Here as in the other chapters of the book, one must note the  successful 
combination of theoretical  and practical  aspects of the problem. The theoretical aspects are  presented and 
treated concisely, in quite simple form, but without vulgarization. 

The final two chapters of the book consider the high elasticity of polymers in the fluid state and their  
behavior under uniaxial tension. High elasticity is the region of experimental rheology in which the authors '  
personal contribution has been most significant. This is also true of the study of uniaxial tension of polymers 
above the vitrification temperature ,  a problem which has been given special attention in the worldwide l i terature 
of the last  decade. 

Soviet and foreign specialists have been presented with a valuable monograph dedicated to important and 
interesting problems of the rapidly developing field of polymer physics and mechanics. Unfortunately, the book 
was published in a low volume printing which does not satisfy the needs of potential readers .  

One can res t  assured that the monograph will be greeted with interest  by a wide range of readers .  
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S T A T I S T I C A L  M E T H O D S  O F  E X P E R I M E N T  P L A N N I N G  

IN T E C H N I C A L  E C O N O M I C  S T U D I E S *  

R e v i e w e d  by  O. G. M a r t y n e n k o  a n d  V. K. P o p o v  

One method of increasing the quality and productivity of the work of scientists  engaged in exper imenta-  
tion is the rat ional  use of the mathematical  theory of experiment ,  in par t icular ,  s ta t is t ical  methods of exper i -  
ment planning, which is the subject of V. A. Voznesenski i ' s  book. The bookVs goal is to acquaint special is ts  
engaged in experimental  solutions of technical and scientific problems with the basic ideas and methods of 
these branches of the mathemat ical  theory of exper iment  in which significant experience has been accumulated 
over  the last  ten years .  

Aiming at a wide c i rc le  of readers ,  the author omits  mathematical  proofs and complex analyses of a 
number of the positions put forward,  r e fe r r ing  the r eade r  to more fundamental studies. 

The f i rs t  chapter  considers  general  methodological questions of sys tem study and offers the elements of 
mathematical  s ta t is t ics .  Problems of metrology and interpretat ion of experimental  resul ts  a re  also considered. 

The second chapter  offers the basic concepts and elements of the mathematical  apparatus of experiment  
planning. These chapters form a br ief  theoret ical  basis for further  understanding of the material .  

The third chapter  is dedicated to selection and analysis of examples of the use of mathematical  experiment 
planning in various fields of science and technology. The solutions of a large number of examples are  given in 
detail and can serve  as prac t ica l  guidance. Prac t ica l  use of the various examples will undoubtedly be s impli-  
fied by the fact  that the author descr ibes  various algori thms developed by him which pe rmi t  operational  calcula-  
tion and analysis  of models.  

The book's bibliography contains 76 citations,  mainly of Soviet authors,  or of foreign authors t ranslated 
into Russian. The large amount of re fe rence  mater ia l ,  g rea t  number of examples,  and concise exposition of its 
theme make the book quite valuable. 

Voznesenski i ' s  book as a whole will provide valuable guidance for a wide range of special is ts ,  including 
those in the field of heat and mass exchange. 

The book has enjoyed a wide demand, so that in a shor t  time it has become a bibliographic rar i ty .  It is 
hoped that the Statistika publishing house will see fit to republish the book shortly.  

It would be desirable that the large amount of experience accumulated in experiment  planning in the field 
of heat and mass exchange accumulated by the author find reflection in a new edition. 

*Published by Statistika, Moscow, 1974. 
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