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Abstract

5052 aluminum alloy sheets of 2mm thickness were butt welded using a
continuous wave Nd:YAG laser with and without Ar shielding gas. Vickers
hardness, transverse-weld tensile and bulge tests were carried out to
investigate the effect of Ar shielding gas on the mechanical properties and
formability of laser welds. Porosity in the weld metals was investigated using
an optical microscope. Mechanical properties and formability of 5052 aluminum
alloy laser welds were degraded compared to those of base metal. However, those
properties were improved due to the reduced size and number of porosity when Ar

shielding gas was used.
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Table 1 The chemical composition of 5052
aluminum alloys (wt.x).

Si |Fe |Cu | Mn | Mg |2Zn ! Cr | Ti | Al
0.128]0.263|0.015]0.037|2.554|0.009|0.180} - |Bal.
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Fig. 1 The weld coupon and the extraction

of the transverse-weld tensile
specimens.
Table 2 Laser welding condition.
8ol ZTS’._S 28 | 23 s 2 ojayas
& ¥ |QA| S5 2 |7A| (£/nin) (1/m)
(kW) | (mm) | (w/min) AR | Bl
3.0 +1 3.7 - - - 48.7
3.2 +1 3.6 Ar 10 10 | 53.3
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Fig. 2 Upper and back beads of 5052
aluminum alloy laser welds made with
and without Ar shielding gas.

32 TMA U HMYEHM
5052 &Frw  #¥E  "oA &R

transverse-weld Q1ZAIE 2L AAAFAA A

g8 o] A 715383 A Aled A1ZE 2003 49



28 &+ F 9 ol & AT

Fig. 3 % Fig. 494 HXo] Ar BRI/t~ AME
R FBAGe] RE AFHe e SHE
golM Byt om, Bt §dFEo] RAd

Wal FHokge ¢ 4 AT Fig 5 (), (@A
5o] Ar RE7ha AHg ool BARlel 5062
FelE G dold §HRe YRYE, 2

e 2 olelgE o] mAe A
=
=2

i
a3
[
i o

(b) Weld (Ar shielding)

(b) Weld {(Ar shielding)

Fig. 4 Bulge test coupons and fracture
areas of Nd:YAG laser welds in Zmm

thick 5052 aluminum alloy.
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(b) Non-shielding

(a) Ar shielding

Fig. 3 Fracture areas in the transverse-weld
tensile specimens of 5052 aluminum alloy
laser welds.
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Fig. 5 Mechanical properties and
formability of Nd:YAG laser welds in
5052 aluminum alloy.
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Fig. 6 Polished, etched weld sections and
beads of 5052 aluminum alloy laser

welds.
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