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Characteristics of Laser-TIG Double-Side Welding for Aluminum Alloys

CHEN Yan-bin, MIAO Yu-gang, LI Li-qun, WU Lin

(State Key Laboratory of Advanced Welding Production Technology ,
Harbin Institute of Technology, Harbin, Heilongjiang 150001, China)

Abstract Laser-TIG double-side welding (LTDSW) for aluminum alloys was explored. The double-side welding for
4 mm and 10 mm thick 5A06 aluminum alloys was implemented, and the characteristics of LTDSW were
investigated. The results show that the technology combines the advantages of laser and TIG. Stable process and
good welding appearance were obtained. Other remarkable advantages, such as increasing joint penetration,
deceasing welding defects, enhancing productive efficiency, reducing welding cost, were also achieved. The reliable
join for 4 mm thick aluminum alloys was realized with 1. 0 kW laser power. Compared with laser welding, the pore
amount of LTDSW is descreased. The pore distribution is mainly determined by the energy ratio of laser and arc.

The amount and size of pore are mainly determined by the welding heat input. The average tensile strength of joints

is 310 MPa, about 88% of base metal.
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Table 1 Chemical composition of 5A06 (mass fraction)

Element Mg Mn Fe Si Al
6~6.8 0.5~0.8 <C0.4 <0.4 Bal.
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Fig.1 Schematic diagram of LTDSW
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TIG I=100A v=1.0m/min cross section
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Fig. 2 Appearance of welding seam by three

welding methods
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Fig. 3 Appearance of welding seam by three welding
methods (melted)

SERUE , BEAT T 4 E R 8 AR IR L OB IR A
- B IR JR L, G5 R AN IEL 3 BT .

AJELE MR 1.0 m/min, 582 4F #E4 mm
JE 5A06 fRE &, B E TR & N REBR AN
300 AsBWOEIRBT R BT AR 2.0 kW M AE150 AR
PR IF L IR B T RO U IR AR L. 0 kWH)
W&, LA T D RFOLAUE R RFOLH
R THEE  FEAR T IR E A . b4, 7 B AR EINAR I 5
H BT 58 L A R B 5 O IR R 8 3R T RUE t R



1718 G E|

o * 34 %

RE NP 5 T R P 80— 5 0 S I T A5 i 75 0] ) 0 6%
BIE B R O T A — Fh B IR A A5 42
3.2 gEMNAX

MBER I M BER AR R SIOR 9 12 TR 0 BE - BOt-
R SR IO AR o S AR R . S SE b U AR R
FERREEMARIZT R TR EEN. N
D7 BB T OE 5w IR R] kA T T PR B9 AR EL A
ORI 10 mmJE R 5A06 85 £ HAT K ER
L. E 4 N ERE IR BOERE B SRR
PRI 7 =Bl 7 KA A

(b) laser welding
P=24kW

(c) LTDSW
300 A+2.4 kW

B4 =MBRET XRELEN

Fig. 4 Joint appearance of three welding methods
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Table 2 Characteristics of the thermal effects of

various heat sources on metal

Type of heat sources A, /mm? I
TIG 9.49 0.15
Laser welding 7.25 0.14
LTDSW 33. 67 0.29
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(a) laser welding P = 2.0 kW v = 1.0 m/min

(b) LTDSW P = 1.1kW 7= 150 A» = 1.0 m/min

(¢) LTOSW P = 1.5 kW /= 150 A v = 1.0 m/min
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Fig.5 Section of welding seams
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Fig. 6 Relation of pore amount and laser power in
laser welding and LTDSW
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Fig. 7 Tensile strength of different samples
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Fig. 8 Marco facture appearance of tensile samples
(a) tensile fracture of welding joint;

(b) tensile fracture of base metal
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Fig. 9 Tensile fracture morphology of SEM

(a) fracture of welding joint; (b) fracture of base metal
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