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STRACT

TS R m——

002 welding is well known for its economy and high
deposition rate., The proceSs is easily adoptable $6 mechani-
.zation. It 1s 3 versatile Process regarding cheice of 8election
of different welding variables. However, these variables in-
influence different aSpects of the process 1ike weld bead
shape, quality and strength. Therefo?e an in-depth study
waS made on major aspects of the process. The various aspects
explored ineluded mede of metal transfer, weld spatter, weld
beat geometry and shape relationships, metallurgieal trans-
formations and brittle fracture tendencies of 002 welds,

The investigations on mode of metal transfer were
carried out by studying are voltage-welding current (V-I)
transients aeross the arc, through multi-channel magnetic tape
reeorder, two channel Storage oscilloscope and U=V recorder.
This study was entirely in conjunction with high speed einew~
matography of the arc zone, using film speeds of 500 and 1000
pictures per séc. (P.P.S.), The welding. variables included arc
vol tage, welding eurrenty, feed wire speed and CO,~Ar shielding
gas nixtures of different ratios,

For investigating weld Spatter both quantitative weight
ratio and qualitative approaches were used for which the VeI
transients in conjunction with high épeed cine films of the are
zone taken at 500, 1000 and 4000 P.¥.3, were obtained and
analysed.,



The welding variables included arc voltage, welding
ourrent, feed wire speed, inductive reactance and COZ-Ar
Shielding gases of different ratios.

The weld bead geometry and shape relationships as
affected by arc voltage, welding current, feed wire Speed, wire
diameter, welding speed, nozzle—to-plate distance and toreh
angles in leading and lagging positions were investigated.

Effect of aforementioned 002 welding variables on
microhardness and microstructure of single—and mul t1 run welds
were also investigated, and the welding parameters were optimi-
zed to get the most ductile welds with gppropriate miero-
structure, For these investigations both optical and scanning
electron microscope (SEM) were used.

. The studies on brittle fracture tendencies of COZ and
Goz-Ar shielded welds with different composition at various
welding conditions included investigations on temperature
dependence of Charpy V-notech tests for an impact testingv
temperature range between +80°C and -80°C, This investigationv
wa8 in conjunction with Light«and SEM-fractography of the
fractured facets, under optical magnification of 10X and
different SHM-magnifications between 22 X and 5400 X,



v(e)

In the light of the aforementioned experiments Some
of the conclusions arrived at are ag following,

The economic mixture of 002 and Ar-shielding
comprised of the ratio 90/10, However, for the advantages
of improved arc stabvility, reduced drop size and/spattering,
increased frequency of droplet transfer, ang high toughness of
the welds the 002~ 4Ar gas mixture of the ratio 25/75 was found
preferable to only 002 shielding or the economic mixture of
the 90/10 COZ-Ar gas.,

The weld spattering was dependent on the mode of
metal transfer. It was low with either short circuit or dip
transfer and high with globular transfer accompanied by
droplet explosions. Introduction of a magnetic inductive
reactance reduced the weld spatter,except in the free~flight
transfer.

Increasing t'c feed wire diameter from 0,8 4o 1,2
and 1,6 mm resulted in increased weld dilution, and it reduced
the peak hardness values in multi-run welds, The peak VHN
values also decreased with increabe in arc voltage and welding
current,

Low and turbulent gas flow, large nozzle-t-plate
distance and excessively high arc voltage of 40 volts resulted

in tunnelling type porosity in welds with increased hardness.



v(b)

High arc vcltage&welding currents, larger feed
wire diameters and 25/75 CO,-Ar gas mixture resulted in
tougher welds with lesser susceptibilities to brittle
- fracture,

The tendeoncies for brittle fracture was the least
at the weld met~1l and the moximum at the HAZ,
The SEM-fractography very clearly supported the

toughness results obtained through Cv-notch impact testing.
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