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An influence of shielding gas on the porosity and surface defect
in Nd:YAG laser welding of Aluminum alloys A6061-T6
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Table 1. Optimal welding conditions for

A6061-T6 butt joint
o Gas flow ] )
Shielding rate( ¢ /min) Power | Defocus |Welding

gas upper| back (kW) | (mm) | speed

Non-
shielding 0 0
He 40 | 20 | 390

Ar 15 10

-1.0 |4m/min
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Table 2. Number and size of porosity
observed due to shielding gases

Porosity distribution
N No. of
Shielding gas .101102103[04[0.5

porosity
mm | mm|mm|mm| mm

Non-shielding| 21.8 [6.8(7.2]13.812.0]|2.0

He 34.0 |15.4/9.8(52(22]|1.4

Ar 354 [13.2{12.6/7.0|1.4]1.2
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Table 3. Porosity and tensile strength

Shielding gas Dorosity UTS
~0.3mm| 0.3mm | Total | (MPa)

Base metal - - - 350.4
Non-shielding| 0.83 - 0.83 226.9
He 1.0 0.5 1.5 249 .2

Ar 1.43 0.57 2.0 250.9
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Photo 1. weld bead shape along a
shielding gases
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(a) upper bead (b) under bead
Photo 2. weld bead shape at
non-shielding
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Table 4. Notch shape at weld bead

surface
. . Incompletely
Shielding gas | .. Notch angle
filled groove
Non-shielding 0.16 116.6
He 0.15 146.6
Ar 0.12 147.1
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