
174

 621.98.07+669

., . .,
., . .

, . , )

, -
, 

.

-
. , -

, 
1 . 

. , 
»  « » -

,  « » -
. -

, 
 – -

. -
-
-

2 . , -

180 , , , , -
.  

, 
-

, -
 1.

-
. , ,

. ,



175

, , 
.

1 – ; 2 – ; 3 – ;
4 – ; 5 – ; 6 – ; 7, 12, 17 – ;

8 – ; 9 – ; 10 – ;
11 – ; 13 – ; 14, 18, 19 – ;

15 – ; 16 – 

 1 – :  – -
,  – 

;  – .

, -

. 
, -



176

-
.

 2 -
. , 

 2/3 
, 

. 
: .

, -
. -

, -
. 

-
.

 2 –   -
: 1 – , 2 – , 3 –



177

, -
. -

, -
. 

-
.

:
; 

; 
; -

.
, -

, -
, -

. -
,

 = R (  - ),  =
 – ) 3 -

, .
 0-1:

1 1
S

QRln ;
RS

(1)

,1ln 11

RS
QR

S (2)

1 – 
;

Q1 – ;
S – .

, , -
z = 0. 3 :

23
1 0

RS S ,
R

(3)

 S1 – ;
S0 – .



178

.
, , 

, -
.

, -

. 

3 :

0,
sin R R

(4)

1 2 ,
3

2 – 
;

 - 

;
R  R  - -

;

R  = R  + 0,5S;

RR r 0,55 tg .
sin

:

 -  = s. (5)

 ( . 2).    1
, -

 (4)  (5)  R  R .



179

:

j k
j k j k

cd
a b 0

d
, (6)

 j, k – . 2.

 1 – 

b

1-2 R sin R sin
s

R sin

2-3 R sin R sin
s

R sin

3-4 R sin R sin
–

sinR
s

4-5 R sin R sin
–

sinR
s

s

:

j k j k j k
j k

i
j ka a aj k

j k j k 1
i 1j k

ab
c e ln c e c e

a i i !
.

,  = R3,

  = 1 1
S

QRln
RS

= 0-1;

j k 3 j k 3
0 1

i
j k 3a R a ( R )j k

1 j k 3 j k
i 1j k

a Rb
c e c ln R c e

a i i !
.

. :



180

j k 31 2 3
1 2 0 1

1 2

a ( R )a R1 2

1 2
i

a i i3 1 2
1 2 3 1 2

i 1

b e 1 e
a

R a Sc e ln R c e .
i i ! 2 2r S

(7)

-
 (S) .

 (7) ,  1-2, 
4-5, . -

:

j k
Sc .

2 2r S
(8)

, -
:

a R r 0.5S2 3 22 3 2
2 3 1 2

2 3

a R r 0.5S2 3

2 3

i ia i2 2 3
2 3 2

i 1

b e 1 e
a

R r 0,5S ac e ln R r 0,5S e ;
i i !

(9)

3 4 2 3 4 2
3 4 2 3

3 4

a R a R3 4

3 4

i
a i i3 42

3 4 2
i 1

b e 1 e
a

aRc e ln R e
i i !

(10)

a R r 0.5S4 5 14 5 1
4 5 3 4

4 5

a R r 0.5S4 5

4 5
i

ia i4 5
4 5 1

i 1

4 5

b e 1 e
a

R r 0,5S ac e ln R r 0,5S
i i !

Sc e
2 2r S

 (11)



181

, , -
-

. , 
3 :

z
d dSd , d .

S

, , 

2 ,

-
:

j k 0
R*S S , (12)

 R*,  - .

, -
  

. -

.

, 
, 

-
.

The results of theoretical investigations are presented. There were re-
ceived the dependencies, describing the radial and tangential stress on dif-
ferent sectors of billets and draw-forming method with using channeling in
the stamp with rotary discs was studied.
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