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An a t t empt  is  m a d e  in [1] to cons t ruc t  a phenomenologica l  model  of  a hardening  e las toplas t ic  body. The 
following notat ion a r e  introduced:  Z, ZA, ~ p A  a r e  the s t r e s s  t enso r s ,  s t r e s s  i nc remen t s ,  and p la s t i c  s t ra in  
i n c r e m e n t s ,  ~1, a~, q3(a l  >-a2 ~ ~3) and Ae  1, Ae 2, Ae  3 a r e  the p r inc ipa l  va lues  of the t e n s o r s  Z and ~pA.  
The following fundamental  a s sumpt ion  H is  t aken  among the 11 expl ic i t ly  fo rmula t ed  hypotheses :  if the d i r e c -  
t ion of  the p r inc ipa l  axes  ZA a g r e e s  with the d i rec t ion  of the p r inc ipa l  axes  Z, then the d i rec t ion of the 
p r inc ipa l  axes  ~ p A  a lso  a g r e e s  with the d i rec t ion  of the p r inc ipa l  axes  Z. If the loading Z A does not a l t e r  
the p r inc ipa l  axes  Z,  then the p l a s t i c  s t r a i n s  a r e  found by using the condition of p l a s t i c  i ncompress ib i l i t y  and 
the  d i f ferent ia l  r ea l t ionsh ips  ( a s sumpt ion  IV):  

ATI~ ~- AT2a .. AV13 AT1._... 3 _[_ ~ (1 -~- ~'12) ,-~ ~ [1 -~ ~'23), 
= g13 

AT1, ,~ AT~ 
2g~a . ' 

�9 2Tla = e1--%, 2Tl~=~x--a2, 2T2a=%--%; ATii--=Aei--Ae i. 

The p r o p e r t i e s  of  the m a t e r i a l  a r e  given he re  by the moduli  gij, and the magni tudes  of the p a r a m e t e r s  
Xij a r e  found taking account  of the boundary  conditions by  using assumpt ion  VIII, the p r inc ip le  of max ima i i t y  
of the p l a s t i c  work  i n c r e m e n t s  ( the m a x i m u m  is found by  m e a n s  of ~ij under  the addit ional conditions 
[ Xij ] <- 1 ). The magni tudes  of the modul i  gij should be  de t e rmined  f r o m  tes t s ,  they a r e  dist inct  in the com-  
p le te  (T >_ T s,  T I > 7s l )  and incomple te  (T >~ 7s ,  TI < Tsl)  p l a s t i c i ty  s t a t e s  (the quanti t ies  Tij a r e  denoted 
in t e r m s  of T, TI,  T2 in dec reas ing  o rde r ,  and 7 s  and 7Sl a r e  c h a r a c t e r i s t i c s  of the m a t e r i a l  which have 
been  found expe r imen ta l l y ) .  The magni tudes  of  the moduli  gij a lso  depend on the c h a r a c t e r  of  the loading: 
A T  > 0, ATI > 0, A T  2 > 0 is ac t ive  loading: A T  < 0, ATI < 0, A T  2 < 0 is  the genera l  unloading [2pA = 0 
( a s sumpt ion  IH) ,  the r emain ing  kinds of loading ( co r re spond ing  to o the r  combinat ions  of AT, ATI ,  A T  2 ) a r e  
dis t inct  kinds of pa r t i a l  unloadings. The p l a s t i c  s t r a i n  continues with pa r t i a l  unloading in the model  being de-  
sc r ibed ,  whe re  the magni tudes  of  the moduli  gij change as c o m p a r e d  with the i r  va lues  during ac t ive  loading; 
fo r  co r r e spond ing  cons t r a in t s  on AT,  A T  I, AT 2 pa r t i a l  hardening se ts  in, for  which some  of the gij b e c o m e s  
infinite. The magni tudes  of  the gij v a r y  when going f r o m  loading of one type o v e r  to loading of another  type. 

The loading which a l t e r s  the d i rec t ion  of the p r inc ipa l  axes  of Z, is  r e p r e s e n t e d  as  the sum of a 
quas i s imple  (without a l t e r ing  the p r inc ipa l  axes  of  Z) and an or thogonal  (without a l t e r ing  the p r inc ipa l  va lues  
of Z) loading, t he i r  co r respond ing  ~2pA a r e  s u m m e d  (assumpt ion  X).  Rela t ionships  (assumpt ion  XI) be tween 
the components  f~PA and Z A , which a r e  analogous to those  p roposed  e a r l i e r  in [2], a r e  taken for  the o r tho-  
gonal loading. These  re la t ionsh ips  contain the addit ional  m a t e r i a l  c h a r a c t e r i s t i c s  which a r e  used  to find the 
pos i t ion  of the p r inc ipa l  axes  of [2pA re la t ive  to the p r inc ipa l  axes  of Z, and the p r inc ipa l  va lues  ~pA" 

The  quant i t ies  g.. w e r e  d e t e r m i n e d  f rom p a r t  of the data of four  known s e r i e s  of t e s t s  on tubular  spee i -  1j 
mens ,  and a r e  l a t e r  used  for  computat ion and compar i son  with the data of o the r  t e s t s  f r o m  the s a m e  se r i e s .  

w As the au thor  r e m a r k s  in [1], only the ca se  of  a homogeneous s t r e s s  s ta te  is  invest igated.  However ,  
even in this  case  the desc r ip t ion  of the m a t e r i a l  b e h a v i o r  has  not been  completed.  Thus,  r epea ted  loadings 
( i .e . ,  following the p r o c e s s  cons is t ing  of an ac t ive  loading and pa r t i a l  o r  comple te  unloading) a r e  only ex-  
amined  pa r t i a l l y ,  even the na ture  of the s t ra in ,  e l a s t i c  o r  p las t i c ,  is  not ment ioned for  some  loading paths.  On 
the o the r  hand, a s sumpt ions  a r e  m a d e  in that  p a p e r  about the s t rong  dependence of the moduli  gij on the load-  
pa th  (pa r t i cu l a r ly  Sec. 1.5, c a s e  3 ). The s t r a in s  on the pa th  KL calcula ted  taking account  of these  a s s u m p -  
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tions, for example, (Fig. 1 is the deviator plane*), differ by a finite quantity even when the point K is reached 
by the loadings PBK and PABK (arbitrarily close and coincident on the last portion BK), which is hardly ac- 
ceptable in the model of a hardening plastic material. 

w No representation of the loading surface is introduced. The existence of a loading surface has been 
given a good foundation by experiments and definitions of the loading surface have been taken in traditional 
plasticity theories: a) as the locus of the elastic limits; b) as the boundaries of the stress state regions ob- 
tained because of unloading, where these surfaces coincide. Within the framework of the representations de- 
veloped in the paper, the mentioned concepts result in different surfaces near the loading point: part of the 
surface trace a) is shown in the deviator plane on Fig. 1 by heavy lines and is the locus of the elastic 
limits for active loadings following a total unloading from the state P; the surface b) is the boundary of the 
domain 1 - 2'. 

w The author mentions thal some relationslfips in the paper can be considered a corollary of the 
Draker-II'yushin postulate, which is presented in the following formulation; " .... there are no other kinds 
of internal energy, except elastic energy, in a plastically deformed medium which can be converted into work 
during deformation." The agreement or connection of the postulate in such a formulation with the Drl~cker 
and II'yushin postulates is not discussed. Application of the relationships given in the paper to some specific 
loading processes shows that neither the Draker plasticity postulates nor the ll'yushin plasticity postulates 
are satisfied. Indeed, let the loading occur for unchanged principal axes E along the path MNPQPNM (see 
Fig. I), the strain process is free (no kinematic constraints, E A given); let the path section MNF lie in the 
initial elastic domain, the state of incomplete plasticity be reached at the point P, PQ be active loading, and 
QPN be total unloading. Plastic strain then occurs only for the loading PQ, where hi3 = 0, hi2 = kz3 = i, 
gi2 = g23 = go ([i], p. 152). Because of the relationships proposed for finding the plastic strains, it is possible 
to calculate for the path MNPQPNM 

1 

Here eij a re  the plas t ic  s t ra in  t ensor  components;  AT12 = 3712 (Q) - T12 (P) ;  AT23 = T23(Q ) - T23(P); t l ,  t2, 
t 3 a re  the pr incipal  values of the t ensor  ~.(P} - Z( M); gp = gi3- If the points M , P ,  Q are  selected so that 
t 1 - t  3 < - 2 g p  (t 1 + t 2 - 2 t 3 } / 3 g  0 and the ratio AT12/LXT23 is sufficiently small ,  then 

f [a i j  - -  c;ij(M) ]dei; < 0 

for  the path MNPQPNM, which contradicts  the Draker  postulate.  A closed path in the space of the complete 
s t ra ins  e ij, can be indicated analogously,  on which negative work ,~aijdcij < 0 wi l l  be per formed,  which con- 
t radic ts  the I i 'yushin postulate.  

w The fundamental assumption II is evidently valid for  initially isotropic  mate r i a l s  in the case  of 
loading p r o c e s s e s  with unchanging principal  axes 2. However, even for such mate r i a l s  it is unacceptable in 
a m o r e  general  loading case. Fo r  example, let the specimen be subjected to simpie loading, then unloading, 

* The state of complete plas t ic i ty  P is achieved by a simple loading. For  loadings which do not a l ter  the 
pr incipal  axes of Z and a re  directed into the different domains shown in Fig. 1, the quantities gij, kij a re  
distinct (the loading in the domain 1 is total unloading, in the domain 4, act ive loading, and in domains 2, 3, 5, 
6, par t ia l  unloadings ). The dashed lines m a r k  the boundaries  of domains in which the loading causes par t ia l  
hardening to set in T = T13, T 1 = T12, T 2 = T23. 
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and a new loading; let  the d i rec t ion of the pr inc ipa l  axes  Z remain  unchanged in the new loading, but  not coin- 
cident with t he i r  d i rec t ion  under  the f i r s t  loading. As is  known, the fundamental  p rope r ty  of a hardening 
m a te r i a l  cons is t s  in the p r e l i m i n a r y  p las t ic  s t ra in  exer t ing  influence on the law of the l a t e r  strain.  This  in- 
f luence can be manifes ted ,  in pa r t i cu la r ,  in the acquisit ion of p las t ic  anisot ropy (in t e r m s  of the p las t ic  
s t ra in  t e n s o r  components) ,  which also resu l t s  in spoilage of the fundamental assumption II. 

w A compar i son  between the t es t  r e su l t s  and computations by means  of the scheme proposed  in that 
p a p e r  is  not suff icient ly convincing. This  is assoc ia ted  with the following c i rcumstances .  For  a significant 
number  of quanti t ies  se lec ted  f rom tes t  and enter ing  in the computation,  the hypotheses ,  which under l ie  the 
whole scheme,  have not been ver i f i ed  separa te ly .  The se lec ted  exper iments  contain l i t t le  data about the load- 
ing paths  with rota t ion of the pr inc ipa l  s t r e s s  t enso r  axes:  the pr incipal  axes  Z in t h ree  of the four s e r i e s  of 
t e s t s  were  cons idered  to r ema in  f ixed throughout the whole loading p r o c e s s  and rotat ion of the pr incipal  axes Z was 
slight (did not exceed 11.5 ~ in the las t  s e r i e s  under  the plane s t r e s s  state conditions, except  fo r  specimen B 1 
fo r  whose  t e s t  the ro ta t ion of the axes  was significant,  however ,  i t  was accompl ished only in the e las t ic  domain 
during unloading. The d i sc repancy  between computat ions and the t es t  data  of a number  of specimens r eaches  
30% f o r  the s t ra in  values at the given loadings (see [1], Figs.  11, 14, 18 (No. 5), 26, 33, etc.).  

The r e f o r e ,  the p a p e r  does not contain a final descr ip t ion  of a new model  of a p las t ic  medium which will  
p e r m i t  posing and solving sufficiently genera l  mechanical  p roblems.  
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