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Some resu l t s  are  descr ibed of investigations to refine the shape of the tempera ture  curve 
obtained when the thermal  effect in cyclical ly loaded specimens is fixed. It is shown that 
the the rmal  effect occurs  f rom the f i r s t  loading cycles  and not after application of a number 
of cycles ,  as previously  assumed.  A corre la t ion  is established between the tempera ture  
curve (its shape) and the shape of the curve for the change in the internal fr ict ion and the 
change in the bending of the spec imenunde r  cyclic loading. On this basis  it can be stated 
that the shapes of the above curves  indirectly descr ibe  the same changes in the metal when 
it is subjected to cyclic loads. 

The author of [1], in his study of the thermal  effect for cyclic loading of metal specimens,  noted that 
there was an initial loading stage defined by the absence of the thermal  effect. This is connected with the 
fact that a cer tain number of loading cycles  has to be applied to the metal to activate the dislocation gen-  
e ra to r s .  The occur rence  of such a stage and the hypothetical interpretat ion of the reasons  for its existence 
are  debatable. We know that f rom the very  f i rs t  loading cycles ,  i r revers ib le  physical  p roces se s  occur  which 
resu l t  in a weakening of the links in the c rys ta l  lattice [2]. Hence, to some degree,  these changes must  
appear as a thermal  effect, which was directly indicated in [3]: % . .  as soon as s t r e s ses ,  however small ,  
begin to appear,  at the same time heating occurs ,  although it is negligible." Hence the stage noted in [1] is 
objectively connected with insufficient sensit ivity in the heat measuring sys tem or with the positioning of 
the instruments .  

To make the formulat ion of the problem more  prec i se  investigations were  made on the thermal  effect 
when laminar specimens a re  subjected to cyclic loading, the shape and dimensions of the specimens being 
s imilar  to those descr ibed in. [4]. The heat was measured by a differential thermocouple using a specimen 
as a component par t  of the measuring system,  while the tempera ture  curves  were r ecorded  automatical ly 
using a Kurnakov photorecording pyromete r .  The exceptionally high sensit ivity of the differential t he rmo-  
couple (according to the data of [5] it makes it possible to detect t empera ture  differences at two points of 
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tenths or  even hundredths of a degree) and of the m i r r o r  ga lvanomete r s  of the Kurnakov p y r o m e t e r ,  and 
a lso  the posi t ion of the thermocouple  junctions on the spec imen  under investigation c lose  together  made it 
poss ib le  to obtain v e r y  sens i t ive  and p r e c i s e  r e s u l t s  v i r tua l ly  independent of  t e m p e r a t u r e  fluctuations inthe 
surrounding medium.  Fig. I shows a r ecord ing  of the t e m p e r a t u r e  curve  ( A is the difference in t h e r m o -  
e lec t romot ive  force  at  two control  points on the specimen) when a spec imen  of Khl8N10T s teel  is subjected 
to the f i r s t  th ree  cycles  of a loading in which the cycle load is 24 k g / m m  2. The load cycle takes  2 sec.  The 
subsequent load cycles  occur  a f te r  the light s ignal  of the ga lvanomete r  has r e tu rned  to its or iginal  posi t ion 
and is s tabi l ized.  

Fig. 2 shows the t e m p e r a t u r e  curve  obtained f rom an exper iment  on the des t ruc t ion  of a spec imen  of 
08KP s teel  for  ~ = 1.2 0_ 1 with a two minute in ter rupt ion  in loading. The shape of the curve  a f te r  r epea ted  
r e sumpt ion  of loading shows that  the s ame  fo rm is p r e s e r v e d  as occu r r ed  before  the interrupt ion.  

It is significant that  the t e m p e r a t u r e  curve  is comple te ly  co r r e l a t ed  with the shape of the in ternal  
f r ic t ion curve  for  s i m i l a r  m a t e r i a l s  (s teel  with a carbon content of 0.06%) [2], and a lso  with the curve  for the 
change in the bending of the spec imen  of c o m m e r c i a l  i ron under cycl ic  loading [6], being its m i r r o r  image .  
Natural ly ,  the shape of the t e m p e r a t u r e  curve  depends on the f o r m  of the cyclic loading on the metal .  

Thus,  if we use  a highly sens i t ive  measur ing  technique for the t h e r m a l  effect  in a cycl ical ly  loaded 
specimen,  the load is fixed f rom the f i r s t  cyc les ,  which co r r e sponds  with the modern  understanding of the 
na ture  of fatigue des t ruc t ion .  If we take into account  the co r re l a t ion  of the t e m p e r a t u r e  curve with the other  
curves  descr ib ing  kinetic fatigue des t ruc t ion ,  the t e m p e r a t u r e  method can be cons idered  as one of the e f -  
fect ive methods of investigating meta l  fatigue.  
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