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The mechanisms of reduction of preliminary stresses in repeated loading and electrodynamic treatment of alloy AMg6
and its welded joints were investigated on the basis of the developed procedure. It was established that the history of
loading of alloy AMg6 has no substantial effect on relaxation characteristics of metal subjected to repeated impact by
current pulses. 
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Machine A-1150U built in the 1960s is still in demand in its upgraded form in ship building, bridge and storage tank
construction. The Pilot Plant for Welding Equipment of the E.O.Paton Electric Welding Institute developed a new
control circuit based on modern components and control units. The new circuit provides substantial improvement of
technical and service characteristics of the device, and simplifies implementation of the welding process with forced
weld formation. The device with the new electric circuit diagram is additionally designated by index «K» (A-1150K).
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Structural-phase state of metal of the welded joints on high-strength low-carbon steel 17Kh2M (w6/5 = 20 oC/s), produced
by using welding wires of different chemical compositions and structural types (Sv-08G2S, Sv-08Kh20H9G7T, Sv-
10KhN2GSMFTYu), was investigated. Analytical estimation of differential contribution of each structural parameter to
a change in the set of mechanical properties (strength, ductility) of the HAZ and weld metal, as well as of a character
of distribution and localisation of deformation, level of local internal stresses, intensity and spread of the stress raisers,
which are potential sources of cracks forming during the welding process, was performed on the basis of experimental
data. 
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Results of fatigue tests of the T-joints on low-alloy steels are given, and methods for extending life and increasing
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described. It is shown that the optimal method is surface strengthening of the weld and near-weld zone. Treatment of
crane beams and rocker bars of well cranes «Slabbing-1150» at the Ilyich Iron & Steel Works of Mariupol by this
method provided a 15 times increase in their cyclic fatigue life. 
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The mechanism of formation of welded joints in a narrow groove under the external effect by the controlling magnetic
field is suggested. Dependence of the argon plasma flow rate and gas-dynamic pressure of the arc on the weld pool
surface upon the welding process parameters and tungsten electrode geometry was established by the experimental-calculation
method. 
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Technological possibilities of increasing strength and fracture toughness of welded joints on aluminium-lithium alloys
are considered in terms of ensuring reliability and safe operation of structures. It is shown that the use of low heat input
and new modified welding wires with a decreased content of harmful impurities provides a sufficient level of mechanical
properties in all structural zones of the welded joint. 
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Investigation of the technology for laser cladding on a titanium substrate and analysis of properties of graded materials
of the Ti–Si and Ti–NiCr systems were carried out. Cladding was performed by using the «Trumpf DMD 505» laser
unit with a power of 5 kW. A graded change in properties of the materials was determined by scanning electron
microscopy, optical microscopy and X-ray diffraction. Analysis of hardness variations through thickness of the deposited
layers was carried out by the HV method. The possibility of providing sound graded coatings in order to improve
properties of the titanium substrate was proved. 
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crane beams and rocker bars of well cranes «Slabbing-1150» at the Ilyich Iron & Steel Works of Mariupol by this
method provided a 15 times increase in their cyclic fatigue life. 
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   « -

100 » (  —  . . .
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    -

01-     100 
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      40 .
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     -
      : -
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    .   
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    , -

   .
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  ,   -

   ,   -
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      -
 .

     
( ).    12 18 10

 0,15     
   P = 65 ,   

1.4541  0,15  0,20  
 P = 55  60 .   v  

   0,8  2,5 / .  -
       -

       
  . 2.
 1  . 2,  (  -

)    , -
   12 18 10    =

= 0,15 ,     , 
 1      -

 b = f(v ).    ,  -
     -

 ,  

b  2,981 10–3  1,163  v . (1)

  1.4541  
      

( .  2, 2   3, 3   . 2, ).  
   = 0,20    

    ,  
 = 0,15 .     
      , 

   , -
     -

  .
     -

 .    -
   v  = 0,8, 1,5  2,0 / ,

     30  100 .
    . 3, .

    12 18 10   = 0,15 
   1,5  2,0 /   

     60 
(  1  2  . 3, ),   o  -

 P     .
   1.4541  = 0,15  0,20 

    v  = 0,8 / . 
 30  40     -

. 2.    b ( )   
 ( )    v      12 18 10
 = 0,15  (1, 1 ),  1.4541  = 0,15  (2, 2 )   =

= 0,20  (3, 3 )

. 3.    b ( )   
 ( )        

12 18 10   = 0,15   v  = 1,5 (1)  2,0 (2) /   
 1.4541  = 0,15 (3)  0,20  (4)  v  = 0,8 /
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  ,      
12 18 10    = 0,15 ,  

 P    ,  
P  60   b   -

 ( .  3  4  . 3).
   -

.    -
      (

 )   ( ).  
    -

  .    -
,     

   
    50 65   -

   1,0  1,8 / .

  -
 .     

1.4541 (    
  ).  -

     P = 40,
50, 60  70   v  = 1 / .  

   20%-  
 .    -

 -400  «LECO»  
0,98 .     -

  «Ferritgehaltmesser 1,053»
( ).

   -
     -
 :

    40 70  
  1 /    -

  ,   -
  ( . 4);

     
,    —  ;
    -

 (  13 17 %)   

 (    HV 01
156 165;     HV 01 176 193,
    HV 01 165 181);

     -
     0 (
 )  0,15 . % (   ).

 .   -
      -

   
     -

  ,  -
      -

     [9].
   ( .

. 2)   ,   -
    . 
   Tmax,  -

   y0   , -
  [9]

Tmax  0,484q
v c 2y0

 1 – 
y0

2

2a , (2)

 q —    ; c  —
 ;  —  -

; a —  -
.  Tmax,   

 , 2y0  b.   -
   ,   ,

    -
  = 0).     

    -
.

  (1) 
  (2)  , 
   ,    .

   (1)  (2)
     

       
     -

.

. 4.  ( 200)    1.4541  =
= 0,20   v  = 0,8 /   P = 60 

    
     

, v , /  F,

-

, %

1 65 1,82 65,8 25,0

2 50 1,00 81,6 25,0 »

3 60 1,25 86,7 28,0 »

4 65 1,67 45,0 12,5

5 50 1,00 57,3 16,3 »

6 60 1,25 60,0 22,0 »

— — 63,6 32,4 —

— —  54  20 —
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  (P < 40 )  < 0,07,   -

     
   0,33,   . -
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    ,  
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     ,
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      -
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   1 /   
     ( )  
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1.      
 /  . . . . . — .: -
, 1974. — 768 .

2. http://www.thefabricator.com/article/tubepipeproduction/la
ser-welding- of-stainless-pressure-tubes.

3. http://www.medicaldevice-network.com/features/feature81
029/.

4. On the welding of austenitic/ferritic stainless steels by an
high power diode laser / G. Daurelio, F. Memola Capece Minu-
tolo, F. Curcio, F. Caiazzo // Proc. 12th Intern. sci. conf. «Achi-
evements in Mechanical&mat rials engineering», 7–10 Dec.,
2003, Cliwice. — Cliwice, 2003. — P. 187–190.

5. Nobuyuki A. Micro welding of thin stainless steel foil with a
direct diode laser / A. Nobuyuki, F. Yoshinori, I. Takashi,
T. Masahiro // Transactions of JWRI. — 2005. — 34,  1.
— P. 19–23.

6.  . .   -
     -
     - -

    
 //  . . — 2008. — 11. —

. 377–384.
7. YLR-100-AC. Ytterbium fiber laser // IPG Laser CmbH. —

2009.
8.  . .,  . .,  . . -

   : . -
   /  . . . . — .: -

  . . . , 2006. — 664 .
9.  . .     .

— .: , 1951. — 296 .
10.   : . / . . ,

. . , . . , . .  /  .
. . . . — .: , 1976. — 1008 .

11.  . .,  . .   
  . — .: -

, 1985. — 208 .

Peculiarities of laser welding of the 0.15 and 0.20 mm thick austenitic stainless steel sheets were studied. It is shown
that at a certain power of the laser beam the experimentally measured width of the weld can be satisfactorily described
by the model of a linearly moving source in a homogeneous approximation. Increase in power of the laser beam results
in formation of a hole on the surface being welded, through which part of the beam power goes away, thus leading to
violation of correlations with this model. Based on the peculiarities revealed, a procedure is proposed for determination
of optimal welding parameters to provide the maximal efficiency of the process. 
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     K ,  -

  

K   1 – 
M
M  100 %,

 M , M  —   -
    .

     -
    15 % [7].

     -
   ( . 2, ).

  x,  15 %, 
 0,5.    -

  

sigm f x   1
1  exp 0,5 x – 15

.

    
      

 ,   
,   ,  
  .   -

    0  5,  
 ( . 2, ). , 

 ,   :

trim f x   max x
5; 0 ,

 x —      .
     

.   
  ,   

.    -
,     [2]. -

     -
     -

   ,  -
    -

      
  (    -

 ,     -
   ) [8].  -

  ( . 2, )  -
 

trap f x   max min x – 1
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 .
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    -

      -
    

 .
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-      -
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     -
     .

1.  60974-1–2003.    -
. — .1.    . —

  01.07.2004.
2.  25616–83.     .

   . — .
28.01.83.

3.  . .   // -
    . — :
 . . . , 1981. — 186 .

4.    - -
    / . . , . .

, . . , . .  // 
  . — :  . . .

  , 1992. — 144 .
5.  . .    

 c    // . .
— 1983. —  4. — . 62–66.

6.  . .    
: . . — .- : , 2005.

— 208 .
7.  . .,  . .   . -

. . . — : -
, 2006. — 368 .

8. Scotti A., Ponomarev V. Soldagem MIG/MAG: melhor en-
tendimento, melhor desempenho. — SanPaulo: Artliber Edi-
tora, 2008. — 284 p.

Method for in-process monitoring of welding properties of power supplies by their electric parameters was developed.
The method is based on estimation of indicators of welding properties by using fuzzy logic algorithms. Criteria for
estimation of each indicator and an algorithm for obtaining a generalised estimate are proposed. 
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1.      
 / . . , . . , . .

  . // . . — 1966. —  11. —
. 67–70.

2.  . .   . — .:
, 1982. — 8 .

Machine A-1150U built in the 1960s is still in demand in its upgraded form in ship building, bridge and storage tank
construction. The Pilot Plant for Welding Equipment of the E.O.Paton Electric Welding Institute developed a new
control circuit based on modern components and control units. The new circuit provides substantial improvement of
technical and service characteristics of the device, and simplifies implementation of the welding process with forced
weld formation. The device with the new electric circuit diagram is additionally designated by index «K» (A-1150K).
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