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ABSTRACT

This study has been performed to evaluate basic characteristics of CW-COq laser welding
process of A5083 and ATNO1 Al alloy. The effect of welding parameters, such as shielding
gas. gas flow rate, laser power and welding speed on the bead shape and porosity from bead
on plate welding tests have been investigated.

Welds shielded by He gas had deeper penetration and better bead shape than those
shielded by Ar. The penetration depth was augmented with the increase of laser power and
the decrease of welding speed. Welds of ATNO1 alloy had deeper penetration than those of
A5083 alloy.

In beads of A5083 alloy which has deeper penetration, the volume fraction of porosities
was high due to the number of its was few, but size of its was larger The case of deeper
penetration beads of ATNO1 alloy, the porosity reduced under relatively higher power. The
Volume fraction of porosities in weld of A5083 alloy was significantly higher than that in
weld of ATNOI alloy.
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Table 1. Chemical compositions of materials used

Chemical compositions {(wt.%) Treatment
Si{FelCu|MnfMa} CrfzZn] Ti| Al condtion
5083 |0.16]0.18]005] 070 450] 0.11] 002) 003§ bal] H112
N0t [009] 018} 0.10] 0.41] 1.23] 0.19] 452] 0.02] bal] T5"

* as hot-rolled ** aging (1207 x24hrs)

Materiais

B AFdAM AgE HolA AR 55 3AH

7F87190 50kWH CO2 #elA (A =10.6pm) 7}
34X (Advanced Materials Proce sing
Institute, Kinki, Japan)& AM-3t4th. &4
£ ZAE 120(L)X100(W) X4(T)mm Z7|Z
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Table 2. COy laser welding conditions used.

Beam mode RIing mode
Focus length 250mm
Focus point +0mm
Nozzle height 20mm
Nozzle diameter 8mm
Nozzle angle 40°

Gas pressure (; He ) | 3kgf/cm”

3.1 §58dl uXle BEvlse) %
COBONALHANE BE7IA) 25 & 2
of weh % F40 2A FFL v, 59
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o2 99A vt ARW HEAeY) FRE 4T
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Appearance

power : 3 kW,

Cross section

Longitudinal section

I

gas flow rate 30 I/mln

(b) laser power :

3 kW, gas flow rate :

50 I/min

5 kW,

{c) laser power :

e it o

gas flow

rate : 50 I/min

| (d) laser power : 5 kW,

gas row rate :

70 l/min

Fig.1 Appearance and shapes of bead with laser power and gas flow rate in AS083 alloy

welded by Ar shield gas.
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| Appearance

Cross section | Longitudinal section |

(a) gas flow rate : 50 l/min,

1 m/min

welding speed :

(b} gas flow rate :

70 /min, welding speed :

1 m/min

Fig2 Appearance and shapes of bead with gas flow rate in AS083 alloy welded by 3kw

laser power and He shield gas.

Fig.2® H&7/1AE Herl2g 3l £9
kW= 3l &4% A%, +%F ®isldd o0&
39 H= oy Hzo FUW 2 JdHe
z23g Uehd Aolth, e §HxddAA Arvt
28 $34% A vudte HH Hest:E A}
£33 RAo| Ar7t2E A ARG HE=F9 &
Aol #FY3e, 53] &ddert Aok 7F
70 £ /ming Z7HA7IE, BlE Ex FY3H
FAFAAN, EUHolE v FIEE & F 3
1=

Aeylxo F7o gEtA &880l Afol7t
UE olfe U2 Zo] AZEg. 85 dut
Aoz AgAge] ¥r] W& F&F7|e ol
A el o3 YA AHEHn, ZekxetE Ho

o £ o

EFEH, olE °7]£E}Zﬂ}a}1 aat, o] 7]
Zgzeie Axrt o 94 99 ]}ﬂ 73HA
wgsls, EAlo] WE E5ste Aol Ao,
meEa fr)ZEzote Fola WS F4inz
oA 7} astA Hol §§540 A

dch Are Aol Wl WEd 474 1
Jol, f7IEG=Tte) 4L 2HEAAL, Hed

A Aol w7] Wi AH7] oY F1E
ghzole] 43¢ ARse 37 Ao et
N AEN2E Ars AHEEE RrIES=Rt
AsHA Ao} glo|Awo] Etgst, oAy
T #ZasH Hol §9&c] AdEA, He
F71&ekzrte ggo] FHo Arktt &dZelrt
4o Roz Aztdrh

o|4e] ZABERE, HIVIAZA ArvtiR
th, Hest27F A28, A2/ 70 L /min
7t A3 Aoz Azgo], o]Fo AFL 70
¢/ming He7l&E A=7tA2 ARG

3.2 &8 wiHe Y o SRS
%

A% o 7Y 9

4m/ming WH3AHA Hl.‘:_aﬂ_geﬂﬂé £4% &
S£gEHoz v @ 2 £94dolE HESY
Hgk},

Journal of KSLP Vol. 4, No. 2 August, 2001



AFE AIZE A5083 I ATNO19] CO; HoIN XY 5

Fig.3 Typical appearance of bead in A5083 alloy
weld.

{a) sound bead (b) poor bead (c) poor bead.
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Fig.4 Classification of bead appearance with laser
power and welding speed
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Penetration depth ( mm )

(d) Welinq speed ; 4m/min

Fig.5 Cross sections of bead on plate welds with welding speed at laser

power, 6kW
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Fig.6 Effect of laser power and welding speed on the penetration depth.
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Fig.7 X-ray transmission photography and schematic diagram showing porosity of
A5083 welds. Welding speed : 1m/min
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Fig.8 X-ray transmission photography and schematic diagram showing porosity of
A5083 welds. Laser power : 7kW
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Fig.9 longitudinal sections of bead on plate welds
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Fig.10 shape and size of porosities.
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Fig.11 Effect of laser power and welding speed on
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