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Study on Fiber Laser Welding of 5083 Aluminum Alloy

Kong Xiaofang Li Fei Wu Shikai Yang Wuxiong Xiao Rongshi
(Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract Welding of 5083-H116 aluminum plate with thickness of 4 mm using IPG YLS-6000 fiber laser is
presented. The influence of parameters on the weld forming and weld defects is carried out in this paper. Also,
microstructure and mechanical properties of joint is analyzed. It indicates that laser power, speed and defocus have
great effects on penetration state. The main problems of weld of 5083-H116 aluminum plate are sag and undercut.
Under the condition of penetration, using high power of 5 kW and 6 kW and speed range from 6 m/min to 9 m/min
can get ideal weld formation. With the optimal parameters of zero defocus, 6 kW power and 9 m/min welding speed,
metallographic observations indicate that crystalline morphology near the fusion line is dense columnar, and in center
of the weld which is isometric dendrite. Besides, the segregation of weld is more visible. The test shows that the
micro-hardness of weld fluctuates and the mean value is less than the parent material. Tensile strength of joint is up
to 287 MPa. about 83.9% of parent material. Yield strength is about 227 MPa. Elongation is about 3.57% . The
tensile fracture happens in weld, and belongs to ductile fracture.
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Table 1  Nominal chemical composition of 5083 aluminum alloy (mass fraction, %)

Mg Mn Fe Si

Zn Ti Cr 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.
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power / speed / NDT X-ray films
kW (m/min)
3 2.5
4 4.5 _
5 6.5 _

JELFWOLIR I 5083 FR A iy T B EEE T M
FIMEH . 3 ARG T T R e 10 R 4% 1 3 % D R 2
B AL R B 28 PO AR L A R RE O 10 R

METT B2 AR A8 e 5 | Ak /N L A A b 114 Je) 2
2y o Fh I 7 A AN R U T T R B

H TR AE rP T IR i s B 3G [ R A 2 kD
TR G SR ARE AR 2065 X T I B/ R 1 )
B SO0 i P I AR A P B Y ) B R TR b
Xt R R TTR L by 5 R IIREE he Z A CANE] 4
Bis) o KX —BRIA TR b A1 DF f AR 4% I 09 45
FREEATGETE A LR SR AN AT 5~7 s . TR
45,6 kW LSRN [F) S fR f N 2 1) i/ (E 2 2
At BUAERE 2 BT FUVR I $e ROAR 2% T 52 e /M AR 42 3
BEREAT . Bl D 30 0 41 v o 0 4 R 1 72 A Y 1R AR
JO7 788 B ) R 2 K 25 ) i R 2 3 R A 4R
1 VE(E FTIA 9 m/min, LA Bl 545 5E L /2
KRR b AL B AL A R AR . FEZh R 4 kW
25 PE T (5D o R 132 38 1) 22 Al S BB KR
Wl /N R A AE B R A PRI AT A IR IE B fR 5 1
BERRARAT T S h AR e 2 A A A B PR R A 0
W X5 R AR S O B AR S T AR
PAS BEAS Bl A0 AN R R TR TR
5 kWHI 6 kW B (A&l 6 M 7 Fr ) . h BESF 353
JEE B 1 R B4 B B o e R R e i A A B
AT h BN A R AN T
PHEAT HLEE, DR 4 kW Z B MR XTI 2 1 B/ E
0,47 mm; PR 5 kW B SR X 2 B 5 /ME

s103005-3



T |

0. 36 mm; ) 6 kW i, Z g M K+ 1 B A5 il
XFRL b B B /AME AR BRI 290 0. 46 mm. LA
TEPRIESFSERE E 1N 00T - R B R PR 5 kW K
6 kW. BB HEI7E 6~9 m/min [ )6 27 #OL RE IS 4K
FREC BLAE A R A8 . DR O A AL O D R
6 kWS HHE 9 m/min LA T ZS 8.t —
R S SN Y S

24| P=4 kW —=—Af=-2
' ——Af=0

Ez.o- ——Af=+2

3

S 1.6

g

o 1.2F

2

S 0.8F

=} —n—n

© 04t h,;,=0.47 mm

=
05337156 7 % 910

Welding speed V /(m/min)

K5 Zhd 4 kW I il pry % B8 Bl A 42 3 BE 1 22 4k
Fig. 5 Weld losses depth at different welding
speeds in 4 kW

2.4k P=5kW +Af:—2
. —o—Af=0
é ol ——Af=+2
<
g 1.6f
%]
T2t
@
é’ 0.81
=2
§ 0.4r h,_, =0.36 mm

1 2 3 4 5 6 7 8 9 10
Welding speed V /(m/min)

Bl 6 DhAR 5 kW ik Ay 94 B R 1 1 25 1k
Fig. 6 Weld losses depth at different welding
speeds in 5 kW
WE 8 Fi/R, 5083 474 4 ik 6 18 12 3k B 1
(BM) R X (HAZ) 98 A X e /48 (WMD) 4
o B9 TR Ry AR 4 Sk rp AN TR X IR B A 4
HY O R 4 S B B O v T v B L SO AR 4

P

N
=~

P=6kW —=Af=-2

g
S
T

=
=2
T

o
)
T

Weld losses depth k2 /mm
= —
> Do

0723 4 5 6 7 8 9 10

Welding speed V /(m/min)

BT 6 KW I A VR A e 07 1

Fig. 7 Weld losses depth at different welding

speeds in 6 kW

M RE f 2 B e LR P R B O, HR G e A B
HA I A T 32 il 1 45 4 52 B L 0 1 2 S U
fit. RO AR B EE L. 45 R SN 1A
AR B 728 Ry A IR A A L ELPT S R R o LA Y
ARAE T SRR A R 0 A AR B S B R BB
A PR oL L TR I R BT AE B S Gl B B 42
IR HT I e B [ o R v IR R S RS Y
TN A A ) 25 R AT AR A 0 foe R BT o) B 1) AR
R A RS ot 7 v B AR K PR A it R R X
I 1 Ji Bl AR A T A AR 5 R A i B S

[§ 8 5083 1 & & M4 Sk R WL A AR 2 41
(Af=0, P=6 kW, V=9 m/min)
Fig. 8 Metallographic microstructure of 5083 alluminum

alloy welds (Af=0, P=6 kW, V=9 m/min)

B9 Ca)RMEAEAL: (b)) BELMIEHAR G (o HOR T SRR 2T (D AR4E P SF R A R
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