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High Current Keyhole GTAW for Stainless Steels and Ti Alloys
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Fig. 1 Comparison of aluminium fume generation
rates for GMAW and GTAW processes. GTAW
produces very low fume levels at both low
and high current.
Note: GMAW may produce more fume at
low current than high current due to
changes in metal transfer behaviour.
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Fig. 2 Close up of the high current melt-in mode
GTAW process showing crater formed as a
result of the strong arc forces

Tig. 3 Soap film analogue of a high current melt-
in mode weld pool surface used to visually
illustrate the need for well-controlled (arc)
forces to maintain a stable geometry
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Fig. 4 End-on view of a keyhole GTA weld on 8mm
wall thickness AISI 304 (stainless steel)
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Table 1 A comparison of performance of conventional
and keyhole GTAW for 12 mm AISI 304
stainless steel

Parameter

Conventional GTAW

Keyhole GTAW

Macrograph

Edge preparation

Single V, 60° angle

Closed square butt

A
£ 3 & 7hgolu 47K AMgglol nES 1

No. of passes 7 1
Filler wire 1000 g/m 50 g/m
Current 320 A 640 A
Travel speed 200 mm/min 300 mm/min
Total welding time 35 min/m 3 min 20 sec/m
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vl 14mm $49 TigsE< 250mm/min
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Fig. 5 Sections from a 14 mm wall thickness titanium
pipe welded with the keyhole GTAW process.
Fdges were simple square butt, and the weld
was completed without using any filler addition
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Fig. 6 Macrographs of keyhole GTA weld (top) and
conventional GTA weld (bottom) in 13 mm
thick ASTM B265 Grade 2-95a (CP titanium)
plate. The conventional GTA weld was made
using matching filler material, a double-V
edge preparation and 6 welding passes
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Fig. 7 Macrographs of keyhole GTA weld (top) and
weld microstructure (bottom) in 13 mm thick
duplex stainless steel plate. Phase balance was
controlled by nitrogen addition in shielding gas
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