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the drop detachment is given by the following rela-
tionship:

)]

where F, is the surface tension force; F. is the force
of reactive pressure of liquid metal vapours; £ is the
electromagnetic force; F,, is the force determined by
the drop mass.

After the start of electrode wire melting, a drop
forms at its tip, and magnitudes of torces F, F,, F.
and F,, change as the drop grows. Each of these values
depends both on the time of the drop existence and
on a number of other physical and thermophysical
parameters, i.c. for each of them the following rela-
tionship is valid in some form:

Fy> F + F.— F(F ),
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Foo=nmg.9, (2)
where 6 = f(¢°, v) is the surface tension factor of the
drop; ¢ is the current temperature; v is the specific
weight of electrode metal; » is the clectrode wire ra-
dius; R is the radius of the drop surtace curvature;
Mg is the mass of metal evaporating from the surtace
per a unit of time; o is the initial velocity of the
vapour jet; A4 is the proportionality factor; [ is the
arc process current; nq is the mass of the drops
detached in the arc process without pulsed feed (tra-
ditional process of gas-shiclded consumable clectrode
arc welding); g is the acceleration in the terrestrial
gravity field.

In addition, some force characteristics, determin-
ing the behaviour of the electrode metal drop, are
strongly affected by the composition of the shielding
medium and welding mode, and the magnitude of £,
{urther depends on the welding position.

In the mechanized arc welding process with a con-
trolled electrode metal transter the goal is to provide
a forced traustfer of the drop into the metal pool. It
is obvious that to obtain weld metal of a certain qual-
ity, as well as lower electrode metal spatter, its drops
should have a certain size. This size is assigned or
selected proceeding from the conditions of the possible
minimum soaking of the molten metal in the arcing
zone (to avoid burning-out of the alloving clements),
and minimum inertia impact of the cnergy, also de-
termined by the drop weight. The latter limitation
arises {rom that the existing designs of feed mecha-
nisms have limited capabilities of the required accel-
eration of the pulsed motion of electrode wire.

Determination of force characteristics, included
into (1), is a complex problem, as the conditions of
(2) must be taken into account.

There exist several procedures for selection of the
parameters of mechanical pulses required to provide
a forced detachment of the drop from the metal wire
tip.

The procedure, proposed in [4], is based on that
the foliowing relationship can be the condition of the
drop detachment in welding with a pulsed feed of
electrode wire:
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where myg, is the mass of the drops specitied for
detachment in an arc welding process with pulsed
feed of clectrode wire; ¢ is the drop acceleration at
the moment of its detachment with pulsed wire feed.

The above procedure does not envisage calculation
of the values of characteristics included into (1),
which significantly simplifies the procedure of tfinding
the required acceleration of the wire at its pulsed feed
as one of the main values that determine the require-
ments to the mechanisms of pulsed feed. The disad-
vantage of this procedure is that it requires having
the data on time 4 4 of detachment of electrode metal
drop with the traditional arc welding process. In con-
nection with the fact that ¢44 also depends on a large
number of parameters and conditions (current, volt-
age, composition of electrode wire and shielding gas,
wire extension and diameter, etc.), it is proposed to
determine these values experimentaliy. In view of a
considerable scope of the required experimental stud-
ies of different arc welding processes and application
of different materials, the above procedure becomes
labour-consuming and is rarely used in practical work
for selection of the pulsed feed parameters or devel-
opment of mechanized arc welding equipment.

A procedure suggested in [5] is more advanced. Tt
enables analytical study of the condition of forced
detachment of an electrode metal drop. This procedure
is used to determine the condition of equilibrium of
an electrode metal drop, allowing for practically all
the known forces acting on it. The condition of equi-
librium of forces acting on the elementary area of the
drop at pulsed motion of electrode wire was used to
derive a certain generalized criterion I, which is the
ratio of Laplace pressure in a drop to the total force,
also including the inertial force:

Ir= 20]«//R()(‘{/ + gl)/luxrl + 1:14 + Fr:

where o) is the surface tension force of liquid metal
of the drop; Ry is the curvature radius in the frontal
point of the drop; /7, is the axial size of the drop,
which determines the volume of molten metal, to
which the inertial force is applied at pulsed feed of
electrode wire; py is the density of liquid metal of the
drop.

It is established that at IT < 8 a guaranteed forced
detachment of electrode metal is provided with each
feed pulse. In our opinion, such an approach can pro-
vide a more accurate result, but requires conducting
a large scope of calculations, and it further requires
the data on variation of a number of physical charac-
teristics of the metal at different temperatures and
specific processes occurring in the arc. With a large
number of them, when knowledge of the pulsed feed
paramecters is required, such a procedure is highly
labour-consuming, and, as shown by experience, it is
not used in practice.

When studying the process of electrode metal
transfer by forced techniques, it should be taken into
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