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ArgoneArc Welding with Additional Argon Stream
. by

Dr. Tech. Sc. Prof. A. A. Alov, Engr. V. M, Shmakov {MNATI)

A description is given of argon-arc welding with the employment of an additiomal
stream of argon to increase the deptl#oi‘ melting of the basic metal,

The dependence of seam ;limension; upon the consumption of argon in the additional
stream was determined, It wag shown that at optimum consumption of additional argon
stream the depth of melting increased by two times in camparison with welding

without additionel streax;l.

The best method of welding thickwalled objects made of AMgb alloy appears to be
argon-arc welding with a consumable electrode with a dlemeter of 3~ mm at a higher
weldix.lg current of 550-600 amp. A further increase in current deteriorates the pro.
tection and intensifies the oxidation of the molten metal.

An increase in the angle of edge separation leads to an increase in the number of
layers of the welded on metal and to its repeated overheating, which reduces the
quality of seam matal and reduces the productivity of the process,

Investigations enahled to make a conclusion, that for argon-arc welding of details
of greater thicknessesydetails made of aluminum and its alloys, of greater importance
is the increase in depth of melting of the basic metal, Here we have an incCrease in
the share of the basic metal in the welded seam,which cuts losses of individual compo-
nents of the alloy and reduces the tendency toward the formation of pores (porosity).

With an increase in the volume of the welding bath crystallization of seam metal takes
place under more equilibrium conditions’ the intgrdendritic and intradendritic depo.
sition decreases and the number of pores decreases(_]‘.} .
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To increase the depth of melting of the
basic metal when welding in amedium of pro-
tective gases was developed a method of weld -
ing with an additional gas stream, For weld-
ing was designed and constructed a special
burner (figel).The additional gas stream
is fed through a pipe into a special spout and .
goes into the.welding zonee
To investigate the effect of additional

consumption of gas stream on the melting depth

FigeleTorch for welding with additiomal the welding on with an aluminum wire was dcne

argon streams lwnozzle; 2-pipe for deli-

vering additional argon; 3-special currentin an argon medium on an aluninum plate 15 mm

conducting spout; 4~welding wire.a-basic
argon; beadditional argon.

in thickness, The welding on was carried out at

IC current at reverse polarity . The welding on conditions and the di.mensionsl:f the

roller are described in table 1.

The dependence of the melting depth, width and height of roller upon delivery of

additional ergon streem 1s shown in £ig.2,

Table 1.

. q.
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‘-’f‘iﬂ\;;D increase in delivery of additional argon siream to a certain limit the
depth of basic metal melting rises, At an optimum delivery of additional argon siream

the depth of btasic metal melting increases in double as compared with welding without

additioiml stream, A
; . - Macro slides of weld ups, made with addi-

N -~ -

. i ™ ‘ tional argon stream and without it are shown
i ‘
? 4 :
. /,/ in fig.3 and le
x
H / 2
3 / yal e The increase in melting depth of basie
< B
& P~ N/,
3 84 *'./_( A’\ | metal is explained by the fact,that the add-
A4 —
ig an itional argon stream produces an additional
S |/ ‘
4
| ‘/Il pressure on the liquid metal bath and aids
L N
[ Pazxel apiona . in a more thorough expulsion of same, The heat
Figs2elependence of melting depth upon .
delivery of additiomal argon stream of the arc is directly transmitted to the

(liters/min)s 1=I _ .. = 250 amp,d,= 2 mm;
2”Iover = 250 amp, dy = 3 mm; 3= over = basic metal, and not through the layer of

250 amp, d~= 2 mm, a-melting depth;
beargon delivery, molten metal, which is observed when welding
without additional argon stresms It can also be assumed that the additional gas stream

raises the temperature of the are column, An increase in melting depth leads to an

increase in melting area and in the amount of melted metal (table 2,fig,5)

Upon an increase to a certain maximum delivery of the argon stream the melting
area and, consequently, the amount of melted basic metal rise doubly in comparison with
welding without additional stream, At the same time the area of weclding on remains
practically constant. There is a corresponding rise in the share of_the section of
the basic metal in the formation of welded seam,

The constancy of the beading on area indicates, that the coefficient of beading
(building up by welding) does not depend upon the delivery of additional argon stream

(Table 3).
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The thermal effectiveness of the process qf

melting is characterized by the ratio of the

amount of heat necessary for melting the basie
metal, to the total thermal power of the arc.
This ratio is called total thermal coefe=

ficient of useful action{2]} :

L
¢

100, U)

e =

o

Fige3sMacroslides of beadings: a-without
additional argon stream ; b=with additionai
nal argon stream 16 1/min {I- = 250 amp,
23; 25 Vs Voyer = 18 m/hr, 33 = 3 mm)

where Q- amount of heat consumed for
the melting of basic metal, in sec; Q’b -

amount of heat, ewltted by the arc,per . . )
Tigeleliacroslides of beadings: aewithout

additional argon stream; be with additiomal
argon stream 16 1/min ( Iy = 250 amp,

QObtained results are given in table 4 UJ™ 25 Vs Voyer = 18 m/hrs, d3 = 2 mm)X 3

S6Ce

and in figebe Total thermal efficiency rise%joubly. Congsequently,when using an addi.

tional argon stream the heat of the are is utilized more effectively. And seo

FTD-TTw62=1754/142 4



for example, when welding at a current of 200 amp with a welding wire of 2 mn in
diameter without additional argon stream the melting of the basic metal consumes

11,52 of the heat, and during the use of an additional argon stream - 22,8%,

Table 2,
Sample Delivery of Area of Area of beading  Share of section of
No, addite.argon melting in mm? basic metal in X
i, lit/min’ ) me 3 . o4 . S .
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Table 3
Sample Delivery of additioaa Cosfficient of beading
No. arged lit/min, in gfe=hrs
' _ Z . 7.
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Analogous results have been obtained also in the remainining instances, whereby the
effectiveness of utilizing.the heat of the arc increases with the rise in current and

its density,

The investigations have shown,that during the weldirg of aluminum with a 2«3

mn in diameter wire at currents of 200-250 amp, most optimum appears to be the delivery
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of additional argon stream of 16-22 liters/min,

Table & _
> &
Sumple Delivery of \Velding Electrodes Amount of heat Total thermai
No, addit,argon current dismeter in cal/sec effic
in 1/min in amp in mm emited cpnsumed in £
i D 3 G by are for melt
o bsic metal 7
\ T ERS h Ktaruec ho teniy b’
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1"u i w0 3 13004 204 19,7
131 o “m Ry 150 03 ' 21,5
172 ol W "3 1w K3 24,2
ol - Py
LN ) _A further increase in delivery leads to
. ! LYPE N
i \ ’ . R
! N a deterioration of seam formation due to
A e AL ey
i
Ji y deterioration of protectiom and often to

a reduction of melting depth of basic mee

tal, This, most likely, is explained by the

intensive

cooling of the cathode spot,be-

. cause the welding is dome by reverse polarity,
Fige5e.Dependence of melting area upom :

delivery of additional argon stream
a-area; b=delivery of argon, l=Igy =250
amp, d;= 2 mmy 2- T o= 250 ampyd3= 3 MM jnto the basic metals
3=I,y = 200 amp, d;= 2 mm,

and by the reduction in heat transfer

At an optimum delivery of additional argon

stream the arc burns stably and is easily excited. In fig.7 are given current and

FID~-T1=62-1750/1%2



and voltage oscillograms for the beginning of the welding process with additional

argon stream { for the purpose of comparison are given oscillograms of the welding

process without additional argon stream).

J

S
\-
4
.

Norwpri reasedoi KN A
N )

[ g 76 2 26 a/wun o e
6/ , e )

FigebeDependence of total thermal coef- Fig,7, Current and voltage oscillograms
ficient of useful action upon additional for the beginning of the welding process
argon streams I «I o = 250 amp,d3= 2 mmy at a rate of removal of 50 my/sec: a~withe
1= 79,5 a/m; 2~ Yoy = 250 amp, d3= 3 mn out additional argon stream; be with additio.
i = 35.4 a/m?; 3= Ioy = 200 amp, d3= 2 um nal argon stream 16 1/min ( Ij= 200 amp;

i = 63,6 a/mm?, a~total thermal efficiency;U) = 25 v, v, = 18 m/hr, ;=2 m),
be-argon deliverye

Mechanical properties of welded joints » made with additional argon stream are
in no way inferior to the properties of welded joints,made without additional argon

stream, In teble 5 are given test results of testing gagarinsk samples,made of seam metal

Table 6
Object of analysis o N }

B oK KD ek |
Sanples welded without additional :

9,2-94 - 24,1-%,0
argon stream . i
Samples, welded with additional 8,697 1 23,7—40,0
argon stream. 9,1 ‘ %,7

The material of the samples - ADL type aluminum, ‘/elding was done with the application
of an addifional argon stream and without same in the following manners Ijy= 240-250
amp; Uy 22-24 vi XX Yrate of welding = 12 m/hr .

In table 6 are givan results of mechanical tests of flat welded species. Material
. of the sam.les D1, thickness J mm, Weldiag condition: I = 160-170 aup.

Uy= 222} v; V0 = 2} m/br,

FTD~TT=62-1754/1+2 7



Table 6

Object of enalysis

—— m e ———— e |

Semples, welded without add.ition.a-l.*w.sgz—n}les with

argon stream

_Teinforcement
Samzles vithout
reinforcement

i ]
l- 3
B K, a0

b e

Samples, welded with additional

argon stream

Samples vwith
_reinforcement
Samples without

reinfcrcement

Conclusions

1, The use of an additional argon stream allows to increase the depth of basie

metal molting and the effectiveness of utilizing arc heats

2e The depth of basic metal melting rises with the increase in delivery of ad;-

ditioral argon stream to a certain maximum. .

3e During urgon-arc welding of aluminum with a 2=3 mm in diameter wire at a

current of 200-250 amp the optimum delivery of additionmal argon is 16-22 1lit/min,
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