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Weld Appearance of 6061 Aluminum Alloy by Laser Beam Full Penetration Welding
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[ABSTRACT]
aluminum alloy with 2.5mm thickness, are carried out by

The welding experiments of 6061

fiber laser beam and YAG laser beam. The effects of major
welding parameters on weld appearance are investigated.
The results show that the fiber laser beam with high energy
density is easier to realize full penetration welding than
YAG laser beam. And the processing tolerance (the good
weld appearance could be obtained ecasily) of the former
is also broader than that of the latter. When the joints are
fully penetration welded, the cross-sections of the weld
seams present two types of nail shape and near X shape.
The weld with near X shape cross-section character is ten-
dency to be obtained by fiber laser beam with high power,
while the weld with nail shape cross-section character is
helpful to be obtained by YAG laser. The weld appearance
is influenced intensively by heat input and laser power
density in welding. With heat input and laser power densi-
ty increasing, the cross-section of weld by fiber laser bean
transforms from nail shape to near X shape.
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Fig.1 Cross-section shaping of joints by different light sources
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Fig.2 Effect of welding speed on weld cross-section shaping

R B BOE D AR (4.5kW ) IR 7 2 580 B2 )
JEEF O MR B B e AN 18] 3 B, 18 2
X R B, O CYI R R I, G LR OGR4 A U X
TERRIA A T2 XK (1.5~6m/min ) 5 24380654
BRI, SCEF IO A4 A T Sk B AT A9 T 20 DX ] BE R
(3~4.5m/min ). BCGHOCIIARE RN, ELHROER 42 H
) FAE G XJERTEES. 11 YAG BOLZHOEEH
SE DI AR PR , J0k i e B O I AR BOE 5 T AR K
FISE AR SRR AL

4 MATHEI RSN R
KB 1 G ( 3m/min ) I, OGS BT
JEARAE BT S B2 AN P 4 Fis . AT RUR I, BEA
PG BTG I, AR S R 2 37 PR B TR 1 I X
FRAE . HEOCHIR G T B HIZ AR R, 45 4
ANMLIRATTEF, I HLAERE it T 3R 00 B TR o
5o ZUA e T4 R AR R/ AR A O AR BT 1 3 X

0.8m/min



) -
WELDING PROCESS *%EI [

(a)1.5m/min (b ) 3m/min

(d)6m/min

(e)7.5m/min

(f)9m/min

E3 IR X IR A E R I A
Fig.3 Effect of welding speed on weld cross-section shaping by
fiber laser beam
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Fig.4 Effect of laser power on weld cross-section shaping by
fiber laser beam
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