
MOTROL, 2012, Vol.14– 2, 5–12                                             5

54029 , . , .  9

. : -

, . -
-

 –  14 -
, 

. -

.

: , , , 

-
-
-
-
-

, 

 [1].

-

-
, 

– -
, -

. , -
,
-

. 

. -
 – -

. 
-

, 
.

, 
-
,

 [2, 3]. -
-

. , -
-

.
, 

– -

-
-

. 
: ,

.

, , -

) -
,

 [4].



6

-
-
-

, -
-

 ( ), 
– -

, -
. -

 1   100 .  

-
 (40·103 ). 

 109 . 
-

,  -
,
-
-

.
-

 ( ) 
-
-

, , 

,  .  -
-

, , -
, -

.

-
, , 

, -
.

-

, -
-

 [5]. -

,

. -
, -

 ( -
, 

), -
. 

-
, -

-
. -

. 
-

 [6] 

. -
 10%.

, -
,
-
-

, 
-

 [7, 8]. -
, -

-
, 

. 
, -

/  (E — 
 – ),

-
, ,

-
.

-
-
,
-

h ghv 2 , 

g  – .
 ( -

), -
, :

mvPt ,                 (1)
P – , ;



… 7

t — , 
, 
, l2 , :

l
t

2
,                    (2)

C = 5 103  / .

 ( l  = 12,5; 25; 50; 100; 200; 400

) d  = 40  ( -
 0,01 ). 

,  -
, 

-
 1 , -

,  50 , -
,

.
 40 -

 (1)  (2) -
:

h
Cl
ghm

P 108
/2

2 , 

-
: h

d
pp 864~
2

.                             (3)

:

h
v

v 20,2
2

~ .            (4)

:

hpvI 190~~~ .              (5)
-
-

:

minmin 2
86

2

~~
l

h
l

ppgrad .

minl  =12,5 ,

hpgrad 4,3~ .                  (6)

-
 ( , -

),
Ñ

, -
 – 

 [4] -
:

CC
CCK ,                   (7)

C  – 
-

; C  – -
-

.

-
, -

, -
C  = 33·105

2 C  = 22,9·105 2 , . .

 18%.

18,0
109,221033
109,221033

55

55

K .

-

 (39,4  13,7 2· -
) 

-
,  -

 – 
. -

, 
 (7),  ( -

ññC  =
7,35 105 = 36,5 105 /c 2 c K  =  0,05  

K  = 0,25. 
,

, 

. 
-

 (3)
– (7) -

 =  10  ,  
185  Q= 0,625

,   U  =  50  ,
, c  =  0,3

, 
L = 10 ,  



8

, 
l  = 50 .

-
, 

 grad p~

:

C
fppgrad 2~

max
,

: maxp  – -
, ; f – , .

. 2 
, -

. 

-
-

 [9-12]. 

-
J  300 2. -

Cvp ~~  (5), 

CJp ~~ ;  8,10~p
; 3,0~v .  

-
,  

. -
 [13]  1 -

 (3 – 5)·10–2 . 

-

. -
-

, -
, -

-

. -
-

.
-
-

, 
-

. -
-

-
J =200·103 2 ( . ), 

. 
p~  = 288

, v~  = 7 . -
-

 8,5 – 14 . 
-

.
 (  11 )

-
-

, 
, . 1.

. 1. -
, -

Fig. 1. The EGIV mechanism scheme
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Table 1. Pressure, speed, a pressure gradient in a compression wave at methods of ex-
ternal physical impact on process of crystallization staly
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Fig. 2. The oscillogram of R making
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DEVELOPMENT OF
TECHNOLOGIES OF VOLUME

AND SUPERFICIAL HARDENING
OF METALS AND ALLOYS.

Abstract. In article two technologies of
hardening of metals and alloys are presented:
volume hardening of metal preparations in the
course of their hardening from a liquid state in
firm, superficial hardening of details by means
of an obkatyvaniye their rollers. The hypothe-
sis of the mechanism of crushing macro – and
metal microstructures is described at electro-
hydropulse influence – creation of the actual
overcooling  to 14 To and origin of
the additional centers of crystallization, de-
struction of dendrites on border of firm and
liquid phases by means of a compression
wave. The technique of a choice of optimum
effort of an obkatyvaniye by rollers depending
on the geometrical sizes of a detail and a roller
and hardness of a processed detail is presented.

Key words: Decontamination, refine-
ment, crystallization, obkatyvaniye rollers.


