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Abstract
problems. such as sag and undercut. occur during fiber laser welding of 5083 aluminum alloy. To overcome these

5083 aluminum alloy is widely used in shipbuilding and high speed train manufacturing industry. The main

problems, 5083 aluminum alloy with the thickness of 4 mm is welded using 5087 filler wire in our present work. The
effects of welding parameters on the weld forming are studied in details. And the microstructure and mechanical
properties of joints are also investigated. The result shows that fiber laser welding with filler wire can effectively
avoid the weld surface depression and undercut defects by choosing suitable processing parameters as power of 6 kW,
welding speed of 7.5 m/min, wire feed rate of 4.5 m/min, distance between laser and wire of 1.0 mm, and also gets
a good joint forming with fine grain weld. The average tensile strength of the joint with filler wire is 304 MPa, about
88% of the parent material, which is also about 6. 17% higher than that of the autogenous weld. The average
elongation of 5.43 % with filler wire is found, which increases by 52% than that of the autogenous joint. After the
transverse tensile test, the joint with filler wire is fractured along the weld, which shows the ductile characteristics.
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Table 1 Chemical composition of 5083 aluminum alloy and 5087 filler wire (mass fraction, %)

Mg Mn Fe Si Zn Ti Cr Zr Cu Al
5083 4.0~4.9 0.4~1.0 0.4 0.4 0. 25 0.15 0.05—0. 25 - 0.1 Bal.
5087 4.8 0.9 0.15 0.022 — — — 0.082 0.005 Bal.
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Fig. 1 Schematic of fiber laser welding with filler wire. (a) Laser, wire and front protection nozzle; (b) back protection device
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and wire (P=6 kW, V=7,5 m/min, V,=4.5 m/min)
K R BB AR A B T — AN [F] D 22 [) BE T 45 22
R ARAT D9 B R AE J o B IO F SR Y = 7 22 Je Ak
iR i 3 s . NE R a] DU L O 22 ) B

d=-2.0 mm

d —2 mm B AR 22 5062 20 B 38 SOIRES
7 WU 2205 A0 ELFE AR b 7 — 2 B 8 Ak 3 347 TV
BER BRI o 2 30 T o i /s 1 — ol s otk
TP RRAIE B B () 0 RS VTR A R B
R 22 ST A T L A O I P 2 AR AR AR
ARV A5 452 A o DT 3 D1 e 1t 110 I8¢ 20 2 B 3K o R VK
T 1 JE I TR A A5 R e R A A T 0 R,
A AN BN ) AR EE T

Bl 3 o2z e d g 1 mm B A5 22 530552
A Y I AH SRS O 5 08 22 A AR G (R R A5
22 58 R BHES R 22— ELIG AR ) T A AR 2 B A
HR I 7R RS T T 6 1A S A el VR S DR R o
VLB PERLES IR 22 1 i v RO AR U R
VeSS

G22I d Ry 2 mm B KRR IR I 200 22 5 %
JEAh 2R FE MRS 2 T ASHH 2 L B A B TR ) K AR 22 5
6 N5 AROPE B 4 ek Az B BEL 0 JE SR OR R O 1 &
A S S T R 2 3 T 0 O T DX, SO R
T IR AT AR 22 SRR Ak S IE 3 H TR AR
L2 AL ™ E 32 B IR S A Ab 1 AR 22358 43 K AR SRk
S [ A R A A T A 2, DT AL T IR AE 1) T

2 PR RHIGLLIAIHE 1 mm, RT3 6 kW A& 4F
T OXF IO S 2 R e e v ik 2 R AR %o R % 2 1w O
M, R AT LUE 3% 2230% 5 m/min 4%
PEN EFEEEE 9 m/min fEZE 7 m/min A fE R IIE
M bE 6 355 . T AE DR IE AR AT 945 355 I 1 D0 T 25 1R
2 T8 XoF L 4 1V R 8 300 ) R i) AR A % R 2 3L
NS U1 o R Mg 340 1) 468 SR AR T D0 A B 5 K 2
FESEAT IO SE BT AR A B S S 2 R A
il AN 2 Pros SR 7.5 m/min ik 22 3
4.5 m/minlC L, B bF AR 5 o 5 4 R 4% 2% 1 4
FO T - R S0 4 5 SO L T VB B IS 3 A T AN
T B BB o DRI 12 T2 2 A A i R R B b Ak
T2 SR OY TR

B3 R IFDE 22 (R B4 F T B AR 22 5 A6 AT X LE

Fig. 3 Wire melting behavior contrast at different distances between laser and wire
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Table 2 Influence of feeding wire and welding speed on the weld surface forming

Welding Wire feeding
speed /(m/min) speed /(m/min)

Weld surface formation

Results description
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e = e e e Local incomplete
8 5 S T R e i S R . R i .
- - : . - = = penetration
Full penetration;
i s slight undercut
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Fig. 4 Macrostructure of 5083 aluminum alloy fiber laser

welds with filler wire
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Fig. 5 SEM image of fiber laser joint with filler wire. (a) Weld equiaxed crystal zone; (b) weld columnar zone
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Fig. 6 SEM image of fiber laser autogenous joint. (a) Weld equiaxed crystal zone; (b) weld columnar zone
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