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. ,  
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:   (2  %  )   
.  

,    
.  98,5±2,0 HRB100  2% -  (  

) .  
 

. 

 621.762 

., .; ., . 

 
 

 

,   
, ,  

 
.  

 5 40 . 100 400/315  
100.  (HRB100) . 
HRA – 2  ®  1,588 ±0,001  ( 
1/16")  100  ( ).  

 ( ).  
, ,  

 
).   

 3d (  d – ).   
   ( .1, )  

 Cu-Sn- .  
 Cu-Sn-    0  10 % ( ): 0; 0,5; 1,0; 

2,0; 3,0; 5,0; 10,0 %. 

     
                                      )                                                                        ) 

.1   :  
 – ;  – . 
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. 1, )  Cu-Sn- .  

  Cu-Sn- , , 
   0  10 %: 0; 0,5; 1,0; 2,0; 3,0; 5,0; 10,0 %.  

 
 Cu-Sn- .  

 Cu-Sn- ,  0  10 % : 0; 0,5; 
1,0; 2,0; 3,0; 5,0; 10,0 %. 

 

. 2.  (1),  (2)  (3)  
 Cu-Sn-  

. 2 , ,  (  1)  
 (  2),  (  3) . 

,  1,0% ( ) 
 91,5±2,0  98,0±2,0 HRB100,  

.  
. ,  

 2,0% ( )  91,3±2,0  94,0±2,0 HRB100,  
. ,  

 
:  (2% )  

.  
,    

.  98,5±2,0 HRB100  2% -  ( ) 
.  

. 

 621.762 

., .; ., . 

 
 

 =  10,6     
 (  

 60 – 80 %). ,  
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;  
;  

;  
.  

  .  
   

   
,  (  

),  150%  
.  

. ,  
 

 (80 % Cu+20 % Sn)  
).   ,  
, ,  

 200/160 – 250/200  
 ( )  

 60   150  %  .   
 –   , 

, ,  
, . 

 621.762 

., .; ., . 

 
 

, 
, , ,  

.  
 12 2-45 125 3- 15 80/63 – 50 %  

2-01, .  
 –   . 3 642. 

: v  =  20  ,  S  =  2  .,  S  = 0,05 .  
.  

 0  10 % ( ). 
 

. 1.    
  

, .  
 10  -  15%.     

,  
,    

 
,  .  ,   

 5 -7% ( ).  
   5% ( ). 
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 1 
 

 12 2-45  125 3 15 80/63 – 50 %   2-01 
 

  
 

100 

 
 

, 
 

 
, 

,  

 
  %,  

 
1 2 3 4 5 6 

S2 

0 97±2 1,4±0,05 0,31±0,02 

 
15 6 

2 96±2 1,15±0,05 0,32±0,02 
5 95±2 0,38±0,05 0,29±0,02 
7 96±2 1,20±0,05 0,30±0,02 

10 93±2 1,51±0,05 0,33±0,02 

S2 

0 97±2 1,40 0,05 0,34±0,02 
 

18 
5 95±2 1,87±0,05 0,30±0,02 
7 90±2 0,85±0,05 0,22±0,02 

10 91±2 1,04±0,05 0,25±0,02 

 
0 99±2 1,57±0,05 0,32±0,02 

 
15 6 5 76±2 0,70±0,05 0,16±0,02 

7 80±2 1,23±0,05 0,27±0,02 
 

   Cu – 
Cu -Sn-Sn -Co-AC.  

 5 40 . 
 750 .  

.2. ,  
 (  4),  13 %  

   2 - 5  
  .   

,   
.  

, ,  
,  

. 
 2 

 Cu – Cu  – Sn – 
Sn  - Co – AC   6  150 20 3 – 20 125/100 – 5-2-100 

 

-

 

 

 

 

 

 

, 2  

 

-
, 

. 

 
, 
 

  
-
, 

3 . 

-
 

, HRB 

-
 

-
,  

I 

1  1 28,7 3 0,1 0,96 90 1 
2 

-5 

28,9 4 0,08 0,58 89 0,6 
3 28,62 3 0,06 0,57 95 0,6 
4 28,9 3 0,05 0,48 102 0,5 
5 29,15 5 0,08 0,46 100 0,49 
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. 2 

 6  28,35 3 0,07 0,68 99 0,71 

II 

1  2 28,7 3 2,16 0,72 90 1 
2 

-10 
28,9 3 1,08 0,36 89 0,5 

3 29,15 3 0,99 0,33 100 0,46 
4 28,9 3 0,42 0,14 102 0,19 

 
 40 – 60  (80 % Cu+20 % Sn), -12  

 ( ) ,  
, . ,  

, ,  
, ,  

 
(Ni, Co),   (Cu, Ti) . 

 621.9 

., .; ., ., . 

 
 

 
 

 [1-4].  
 2-

 3- , , , 
.  

: -
, ,  

, ,  
 ( , .). 

 
- .  
 [5],    

: 
1

1

/ nn

s i
i

W w                                                           (1) 

 w1  w4. 

1
mean radius of islands SPWw

mean distance between islands SOW

2
mean radius of field of the flat summit SPPWPw

mean distance between flat fields SOPP

3
arithmetical mean height of the surface Saw

maximum height of the surface Sz

4 max
mean distance between summits Lwrsw

maximum distance between summits Lw  
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,   
: 

• . 
•  h ,  

. 
• , ,  

. ,  
, ,  

.   
 

, : 
• Lwh  -  h, 
• Pwih  -  h, 
• Lsh  -  ( ), 
• Psih  - , 
• Lwi  - . 

 
: 

a)  - 1U  
(2), 
b) ,  

 - 1U  (3). 

1
LshU
Lwh  (2) 

 

1

Psih
U

Pwih  (3) 

,  
 -  

,    (4). 

1
Rww
Lws  (4) 

,  
.  

: Psih,  
Rws  Lws. 

,  
  Rws  

Lws (6). 

2
Rwsw
Lws  (6) 

 
: Sa  Sz (7). 

3
Saw
Sz  (7) 
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 -  
 (8) 

4 max
Lwiw

Lw  (8) 

,  
 (1) 

,  
- ,  
 (  

 ) . 
: 

1. V.S.Kovalenko, «microprofile measurements of flow holes», 
, , 1972, 1, 15. 

2. I.N.Zavestovskaya, P.G. Eliseev, O.N. Krokhin “Nonlinear absorption 
mechanisms in ablation of transparent materials by high-intensity and ultrashort laser pulses”, 
Applied Surface Science, 248(2005), 313-315. 

3. I.N.Zavestovskaya, P.G. Eliseev, O.N. Krokhin, N. A. Men’kova “Analysis of 
the nonlinear absorption mechanisms in ablation of transparent materials by high-intensity 
and ultrashort laser pulses”, Appl. Phys. A (2008) 92: 903-906. 

4. . , . , .  «  
 

», « »,  75, 6 (2008), 
. 13-19. 

«Evaluation of the surface topography after precision machining», Journal of Machine 
Engineering, in print (2013). 
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