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doesn 't cause any changes o f in tensity  o f therm ohigh ligh ting . T herefore, in 
lo w -tem pera tu re  area th ere  is a destruction  o f th e  hole centers o f  coloring in 
th e  m ain  crystal o f co ru n d u m  and  u nder th e  influence o f strong electric  field 
(about 10‘ V/m) quasifree holes are involved in  area w ith th e  raised 
m a in te n a n c e  o f th e  e lec tron ic  centers Cr^*. As a result reco m b in a tio n a l 
process o f em ission of a p h o to n  in  th e  field o fR -lines of a lum inescence  of 
crystals o fa  ruby proceeds [2].
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T R I B O T E C H N I C A L  P R O P E R T I E S  O F  M A T E R IA L S  W IT H  
SH A PE  M E M O R Y  AT H IG H  LO A D IN G S

G a lsa n o v  S.V., Potekaev A.I.

National research Tomsk state University, Russia, s ealsanov@mail.ru

Firm ly established [1,2] th a t nickelide ti ta n iu m  exhibits im proved wear 
resistance approach ing  speed to  th e  m ateria ls. In  th is paper the results o f 
experim ental studies o f wear, th e  wear resistance and  friction coefficient o f 
N ick e l- titan iu m  alloys.

U sed sam ples in  the form  o f  cylinders w ith  a d iam eter o f 9 m m  and a 
heigh t o f 10 m m  o f th e  following structures, different co n ten t and 
characteristic  tem p era tu res  a t the beg inn ing  o f  m artensitic  transfo rm ation  o f 
M „ were used: TijoNi47,;FCj,s (T H -IK ) , T4j,N isO ,«, T U ^ N i^ i ,  T i ^ N i ^ a .  
R esearch  was conducted  by m achine o f  friction o f SM T-1 and  a th ree - 
d im ensional p rofilograph - p ro filom eter «Still».

Studies have show n th a t N ick e l- tita n iu m  is characterized  by low com pared  
w ith o ther m ateria ls tim e and  ru nn ing  quite fast exit m ode steady-state wear. 
Analysis o f in tensity  of w ear (/) pressure (q) for different velocities (v) 
showed the following: in  aU cases, th e  observed increase in  /  w ith increasing v 
and q; large values o f sliding velocities and  pressures lead to  instability o f 
friction at an  early stage o f wear (15-20 m in) and ca tastrophic  wear; the 
greatest influence on th e  w ear has a sliding speed.

T he tem p e ra tu re  in  th e  co n tac t zone has great influence on  the na tu re  of 
the w ear and w ear resistance. A t large values o fv  and  q th e  tem p e ra tu re  is 
increased from th e  original alm ost th ree  tim es. T his grow th is sufficient to
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change th e  structu ra l-phase  s ta te , p ropertie s o f  surface layers and  change th e  
wear m echan ism s.

T h e  decrease in  friction coefficient w ith increasing v and  q is explained by 
th e  increasing strength  o f th e  surface layers, as well as small changes in  th e  
adhesion  and  deform ation  co m p o n en ts  o f th e  friction forces and  th e  red u c tio n  
o f th e  shear resistance o f  th e  m ateria l on th e  surfaces o f  friction w ith 
increasing com pressive loads.

T he  results o f  th e  study o f th e  tribological p ropertie s allowed on  th e  basis 
o f th e  analysis o f th e  dependencies o f wear an d  in tensities wear to  distinguish 
th ree  zones / ,  depend ing  on  v and  q. T h e  first area w ith light m odes at 
v«.l,0-1,2 m /s and  # - 5 ,1-5,2 M P a , th e re  is a very large tim e  p lo t o f the 
steady-state wear. These values o f v and  q based work m ost o f th e  elem ents 
and  nodes w ith friction. T he  second zone w ith  average m odes o f  sliding 
velocities and  pressures: v=  1,2-1,4 m /s and  # -5 ,3 -5 ,8  M P a . In  th e  first half o f 
these intervals th e  tim e  o f th e  steady-state wear is large enough, a lthough  
shorter, is a sim ilar section  o f th e  first zo n e . T he  th ird  zone is characterized  by 
th e  values v> l,4  m /  s an d  < ? > 5 , 8 M P a ,  at w hich th e  p lo t o f th e  steady-state wear 
small o r missing altogether. T he  host in  th is case, sh o rt- te rm , accom pan ied  by 
v ibration and  noise.

T he  d estruc tion  o f  th e  surface layers and  th e  separation  o f particles occurs 
in  a variety o f speed-pow er zones on different m echan ism s. In  th e  first and 
partly  th e  second areas w here th e  w ear p ro d u c ts  have th e  form o f  small scales, 
th e  wear is on  th e  m echan ism  o f  fatigue fracture. In  th is case, a force on the  
surface layers is a cco m p an ied  by cyclic change o f com pressive and  tensile 
stresses in  m icroblasted  c o n ta c t, resulting in  ach ievem ent o f a fatigue lim it, 
an d , consequen tly , to  th e  destruction  o f  m icrovolum es.

This work was financially supported Ministry o f Education and Science o f 
Russia (№ 2014/223, project code: 727).
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