
166

 621.967.3:519.872

. . .
, . , )

-
, , 

.

. -

-
. , 

,
, -

, -
, -

.
, 

, -
, -

-
-

, 
.

. -
, -

-
. -

, 

.
, 

, 
 [1,2],  [2,3]  [2,4] -

.  [5], -



167

 [6]  [7]. 
 [8].

. , 
, 

 [9]. 
-

. -
-

, -
, 

. , -
, -

-
.  [9] -

-
, 

-
, , 

, 
 « », -

. -

, -
.
, 

, -

 [10,11]. -
-

, 
, 

.

, 
, -

-
 [11].



168

.
, 

.
. -

, 
, -

, -
.

-
-

 [2,11,12].
, -

, :

S
ii

V
ijij dSvFdV (1)

ij  – ;

ij  – ;
dV  – ;

iF  – , S ;
iv  – ;

dS  – .

. -
 [11]:

0
0

0

g

g

N

N , (2)

g  – ;
N  – .

 (2) , 
N g , -

, . -
0g , 0N .  

0g , 0N .

, -
. -

, -



169

, -
.

, -
. ,  ( -

) ,  « » ,  ( -
) , .

, 
» , 

N , 
, , 
5,00 .

, , -
. -

) -
p :

pf . (3)

 [11,13] -
.  [11] , -

p

 4, -
 0,2-0,4, . -

-
p

. , -
, -

.
-
-

, -
 [14].

, 
-

 (1). , 
, , ,  ALE

(Arbitrary Lagrangian Eulerian) – –
. -

-
 ( ) 



170

 ( -
), . -

 – -
.  ALE , -

 ( ) -
 [11,15].

, 
, -

, , 
, -

. -
, 

.  ALE -
. 

, 
 ( . 1), 

-
. , -

 (
).

) )

 1 – -
 ( ) -

 ( )

 ALE -
, , -

. -
, , , -

. -
, , -



171

 [11], -
. -

-
. 

.
.

, , 
. 

, 
-

.

-
:

– 
;

– 
, -

;
– , -

-
;

– , 
.

-

, -
.

-
, , 

-
.

The results development of methods numeral modeled, and also as-
pects, approaches and problems of numeral realization process cutting of
metal, on disks scissors by the finite element method.



172

.
1.  (

) / . , . , . -
. – : , 1963. – 672 .

2. . -
. / . . – .: , 1987. – 542 .

3. ., . . –
.: , 1986. – 318 .

4. . 
. – .: , 1987. – 160 .

5. Finite volume computational methods for polymer processing /
R.I. Tanner, X. Huang, S.-C. Xue, N. Phan-Thien, // Proc. of the 7 Int. Conf.
on numerical methods in industrial forming processes. – Enschede (Nether-
lands). – 1998. – P. 3-9.

6. Analysis of metal forming process based on meshless method / J.-
S. Clicil, C. Roque, C. Pan, S.T. Button // Journal of Materials Processing
Technology. – 1998. – 80-81. – P. 642-646.

7.   ., ., . -
 // . – 1997. – 4. – C. 16-24.

8. ., . -
-

 // . 
. -  5: . - :

”. – 2002. – . 113–118.
9. . -

. – : , 2005. –
160 .

10. Pantale O., Rakotomalala R., Touratier M. An ALE three-
dimensional model of orthogonal and oblique metal cutting processes. // In-
ternational Journal of Forming Processes. – 1998, Vol 1, N° 3. – pp 371-389.

11. Title: Analysis of Guillotining and Slitting, Finite Element Simula-
tions. Ph.D-Thesis, University of Twente, The Netherlands January 2000. Au-
thor: H.H.Wisselink.

12. . : . – .: -
, 1990. – 310 .

13. . -
. – .: « », 1976. – 400 .

14. . / .
. . – .: « », 1990. – 392 .

15. Title: Developments of the Arbitrary Lagrangian-Eulerian Method
in non-linear Solid Mechanics. Applications to Forming Processes. Ph.D-
Thesis, University of Twente, The Netherlands 1999. Author: H.C. Stoker.


