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Experiment study of aluminum alloy continuous—pulsed laser welding process

ZHANG Da-wen ZHANG Hong LIU Jia SHI Yan
( School of Electromechanical Engineering Changchun University of Science and Technology Changchun 130022  China)

Abstract: In order to study the welding process of 5052 aluminum alloy 5052 aluminum alloy plates in 1. Smm thick were
welded with pulsed and continuous laser respectively then the process parameters were improved. After comparing their
microstructures tensile strength and micro hardness it can be seen that pulsed laser welding is more ideal for control the porosity
of welding joint its welding quality is more excellent and that the tensile strength of the welding joint is increased by 10% . The
results show that both pulsed laser welding and continuous laser welding can make welded samples obtain ideal welds morphology
and high tensile strength.
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focusing lens laser beam continue
. serial power welding speed  defocus gas gas flow

weld / USRI SESS number /kW  /(m+s~') amount/mm type /(L *min~')
—\ . . CV, 3 0.08 0 Ar 30
\. " / CV, 3 0.10 0 Ar 30
' - Cv, 3 0.12 0 Ar 30
: CVs 3 0.14 0 Ar 30

Fig.1 Welding mode
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Fig.2 Test specimens of welding joint tensile strength
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Table 2 Process parameters of continuous laser welding
serial power welding speed  defocus gas gas flow
number /KW /(me+s7') amount/mm  type /(L *min"")
Cfy 3 0.10 -4 Ar 30
Cf, 3 0.10 -2 Ar 30
Cfy 3 0.10 0 Ar 30
Cf, 3 0.10 2 Ar 30
Cf 3 0.10 4 Ar 30
CP, 2.5 0.10 0 Ar 30
CP, 2.75 0.10 0 Ar 30
CP, 3 0.10 0 Ar 30
CP, 3.25 0.10 0 Ar 30
CPs 3.5 0.10 0 Ar 30
v, 3 0.06 0 Ar 30

Table 3 Process parameters of pulsed continuous laser welding

defocus  welding
amount amount
/mm  /(m-es7})

pulse  duty gas gas flow

width/ms ratio type /(L *min~")

serial  pulsed
number power/]

PP, 60 0 0.03 30 50% Ar 30
PP, 75 0 0.03 30 50% Ar 30
PP, 90 0 0.03 30 50% Ar 30
PP, 105 0 0.03 30 50% Ar 30
PP; 120 0 0.03 30 50% Ar 30
2
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—4mm  4mm
Cf;
o Cf, Cf, Cf,
o Cf;
3 o Omm
o CP, 4 o
3kW o
CV,
o CV, 5 0
0. 10m/s o
2.1.2
PP, PP, PP,
PP,
o PP, 6 0
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Fig.9 a—fracture morphology of CV;(2000*) b—fracture morphology of PP,(2000*) c¢—fracture morphology of CV;( 5000 *)
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