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The objectives of this work were to investigate effects of 1%, 2%, 3% and 4%(v/v) nitrogen and 1%,
5% and 10%(v/v) hydrogen in argon shielding gas on weld bead profile and the amount of delta-ferrite in
pulsed TIG welds of AISI 316L stainless steel. The weld defects were checked based on DIN 8563 BS. The
specimens were prepared from a plate with a thickness of 6 mm. The welding was performed at the flat
position with arc length of 2 mm. The flow rate of upper shielding gas was 15 I/min and that of lower shielding
gas was 10 ¥/min. The tungsten electrode was 2% thorium oxide with angle tip'60° and 2.4-mm. in diameter.
The angle torch was set at 75° from the vertical. The direct current electrode negative polarity was used. The
welding pulsed and base currents were 130 A and 61 A, respectively. The frequency and on-time were fixed
at 5 Hz and 65%, respectively. The welding speeds were varied from 2, 3, 4, 5, 6 and 7 mm. /sec. It was
found that increasing hydrogen in shielding gas increased the volume of weld metal but increasing welding
speeds decreased the volume of weld metal. The D/W ratios increased when increasing hydrogen in argon
shielding gas. For welding speed over 3 mm. /sec, the D/W ratios tend to be constant when the 5% and
10%(v/v) hydrogen were mixed in argon shielding gas. At the welding speeds from 5 to 7 mm./sec, the DIW
ratios were constant for all shielding gas. Mixing nitrogen in argon shielding gas had no influence on the D/W
ratios and weld bead. Welding with 10% (v/v) hydrogen in argon shielding gas at welding speed of 2
mm./sec resulted in incompletely filled groove and excessive penetration in weld metal. When increasing
hydrogen in argon shielding gas, the delta-ferrite of weld metal increased. However, increasing nitrogen in
shielding gases and increasing welding speeds, the delta-ferrite of weld metal decreased. The grain size of
austenite in weld metal when welding with 5% (v/v) and 10% (v/v) hydrogen in argon shielding gas was
higher than when welding with 1% (v/v) hydrogen in argon shielding gas. Increasing nitrogen in argon
shielding gas resulted in increasing nitrogen content of weld metal. However, increasing hydrogen in argon
shielding gas resulted in decreasing the nitrogen content of weld metal. Increasing welding speeds had no

influence on nitrogen content of weld metal.





