






















































































r‘g SCIENTIFIC AND TECHN .

tween magnet cores and windings with uncompensated
turns; fig, = (Nieop + Neope) /2 is the averaged height
"of coils with primary and secondary windings, con-
sidering that coil heights are liorr = feot; = lieonrs kL =
= (w1 w)? is the coefficient.
Stray inductance of part of windings with com-
pensated turns beyond the magnet core opening [12]
is as follows:

a+ 2[b - (12r.\m + TE(C('OQF + d2r,un>] 2Cm1r Zc‘2
Ney 3

Lici= toky

Here Rogowsky factor kg tfor winding parts with
compensated turns is calculated by the following for-
mula (15) at 6 = 2C 1 (thy).

Stray inductance between vokes allowing for stray
flux between the transformer winding front parts is
found from the following expression [11]:

2
Ly = Riprogrcy),

where k; is the coefficient allowing for the inductance
of the winding front parts, calculated by empirical
formula &y = 1.1937]exp(=k) — 0.05]; & is the coefti-
cient equal to (Cet T Cezr = Ceotr + 2d) - (Sa +
+ 0~2/1('()); g= gfu('e((ly [)') + 2[5]&\(‘0(!}1 [\) + chv(ﬂy b)]
is the geometrical conductivity between five pairs of
symmetrically located faces of magnet core vokes[11};
greela, 1) is the geometrical conductivity between
the upper and lower faces of vokes; [, = {,, + 2b is
the voke length; gr...(b, 1) is the geometrical conduc-
tivity between the upper and lower front faces of
yokes; grool@, b) is the geometrical conductivity be-
tween the upper and lower side faces of the vokes.
Geometrical conductivity gy, inthe form of a function
of the dimensions of rectangular plate sides v and y
is determined from approximation formula [{1]:

0.858

el v, ) = ﬂ 2.4+ 114 (Lj_y]
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Compared to experimental data the error of calcu-
lation of stray inductances L, is not greater than 10 %
[11].

If stray inductance after optimization calculation
turned out to be greater than the set [, ., the initial
number of turns in primary windings on the bars can
be determined by the following formula;

Wy = Uy ‘Lcu..\v/L

Co

Wy =y = dlyy.

If stray inductance turned out to be smaller than
the set value, initial number of turns in the additional

NN

choke on magnet core yoke connected in series anc
aiding connection with the primary winding will
as follows:

Wiey, = Wy Lm,.\/(}ingm‘1l) - 1)/'/kumg|

where k,,,, = 0.75-0.85 is the coefficient of magne
coupling of the choke with voke stray fluxes of t
transformer.

After the initial numbers of the turns have be
determined, by further redistributing the prima
winding turns it is necessary to achieve the transform
stray inductance value as close as possible to the spec
tied level.

Developed design procedure was used to desig
transformers of a number of power sources develope
at the E.O. Paton Electric Welding Institute and suc
cesstully operating in Ukraine, Russian Federatio
and Lithuania.

Thus, the developed procedure of design of a sin
gle-phase transformer with DYMSF enables designing
transformers of optimum volume, weight and cost, as
well as achieving an ervor of strayv inductance calcu-
lation not higher than 10 %, compared to experimental
data.
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FEATURES OF ASSEMBLY AND MULTIPASS WELDING
OF CIR 'UMFERENTIAL BUTT JOINTS
ON THICK-WALLED SHELLS

I.A. TARARYCHKIN
East-Ukrainian National University, Lugansk, Ukraine

Considered are the features of systematic deviations of groove geometry in casc of errors of assembly for welding of
circumferential butt joints on thick-walled shells. It is proposed to compensate for deviations observed around the butt
perimeter by a programmed change of the electrode wire feed rate in multipass welding. Regularities of variation of the

wire feed rate for different types of joints are established.

Keywords: awtomatic welding, ithick-walled shells, wmulti
pass weld, edge preparation, assembly errors, defects, mode pa-
rameters, groove filling algoritim

In manufacture of chemical apparatuses, heat exchang-
ers and stecam generators there is a need to weld cir-
cumferential butt joints on thick-walled shells [ 1, 21.
In study [3] it is noted that in welding of large-sized
thick-walled butt joints the quality of welded joints
is duc to the accuracy of joint assembly, and lack of
algorithms and programs for groove filling is the main
hindrance for automation of multipass welding of
thick metal under the conditions of considerable vari-
ation of the accuracy of fit-up and geometrical pa-
rameters of the groove.

Accuracy of fit-up of circumterential butt joints is
characterized by angle ¢, formed by their longitudinal
axes (Figure 1). Fit-up errors lead to a situation, when
the groove section of a minimum area will be filled
first of all in welding in the modes which do not
change within one rotation of the shell, the opposite
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section being only partially filled. For instance, for a
circumferential butt joint of a shell with 120 mm wall
thickness (Figure 2) the fit-up tolerance range is equal
to 3 mm. If there is no gap in one of the sections, and
it is equal to 3 mm in the opposite section, variation
of groove geometry around the butt perimeter will
result in that after complete filling of the section with
a zero gap, the level of groove filling in the opposite
section will be 104.5 mm. If the height of an individual
layer is about 4 mm, filling the remaining part of the
groove will require deposition of four more layers.
Multiple interruption and restarting of the welding
process in this case can be accompanied by formation
of process defects in the weld.

Thus, provision of a groove filling level constant
around the butt joint perimeter, despite the fit-up
errors, is a mandatory condition for producing sound
circumferential welded joints.

A constant level of metal layer in the groove can
be ensured in the case, if variation of the deposition
area of individual beads around the circumferential
butt perimeter compensates the observed change of



















































