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Volodymyr Lebediev, Sergii Novykov  

VIBRATOR OF PRODUCT FOR THE AUTOMATIC ARC SURFACING 

Urgency of the research. Arc surfacing with application of a low-frequency mechanical oscillations of the weld pool is 
an ordinary and effective technological solution for a significant increase in the technological strength of the welded metal. 
The creating an installation with a simple and accurate system for provide such influences is a key problem in carrying out 
qualitative research. 

Target setting. To create the installation, it is necessary to carry out a series of calculations to select the main units of it 
for providing oscillations with specified characteristics, input parameters and control parameters of the oscillation process. 

Actual scientific researches and issues analysis. The most used technological methods for influencing the technological strength 
indicator are mechanical and / or thermal effects on the weld pool or welding tool. Recently, such methods as the periodic acting of a 
magnetic field to a weld pool melt, pulsed surfacing modes based on additive algorithms operation control of an equipment, the using 
of ultrasound and additional alloying of welded metal, as well as combined methods have been widely applied. 

Isolation of previously unexplored parts of a common problem. Most of the works are devoted to the study of the periodic 
influence on the weld pool melt with frequencies significantly exceeding 10 Hz, while the fluctuations influence of the low-
frequency range has hardly been studied. 

The research objective. To analyze the factors influencing the work of the installation to provide longitudinal mechanical 
harmonic oscillations of the weld pool with a frequency of up to 5 Hz and an amplitude of up to 7 mm. Based on the analysis, 
a methodic for determining torque and select an appropriate electric motor will be developed. 

The statement of basic materials. For a given oscillation frequency of a movable table with a fixed sample, the moment 
on the motor shaft is determined taking into account the static and dynamic components for the maximum weight of the surfac-
ing sample and its displacement relative to the direction of the surfacing process. Given the angle of rotation of movable table 
with a fixed sample — which is determined by the desired value of the width of the weld bead — the total time (period) of the 
oscillatory motion is determined. Based on the results obtained, the type and model of the electric motor are selected. 

Conclusions in accordance with the study. Calculation and construction of a installation for obtaining controlled oscil-
lations of a surfacing or welded product should be based on the determination of several components, the main of which are: 
static and dynamic components of the torque applied to the motor, while it is necessary taking into account a possibility of 
displacement of the sample relative to the axis when performing the surfacing of welded metal layer with oscillations, if it is 
impossible to perform the displacement of the welding tool. The most promising for use are high-torque gearless motors (step-
per and valve) with computerized control and regulation systems. It is such electric motors that allow a sufficiently high ad-
justable oscillations frequency to be obtained. The developed installation, its effective operation and the results obtained can 
be a prototype for industrial production and application in high-quality and productive welding-surfacing of metal structures 
of small dimensions. 

Keywords: arc surfacing; product vibrations; electric drive selection; quality of welded metal; control. 
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