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Abstract The control of brass welding porosity is studied by adopting a new method of the intermediate transition
layer. The weld porosities of brass laser welding under the copper intermediate layer condition and brass general
butt laser welding are contrasted and analyzed. The research results reveal that the porosities of weld surface and
weld interior are greatly reduced under the condition of the intermediate layer. As the welding speed increases, the
porosity decreases gradually. The porosity is almost zero when the welding speed is 2.2 mm/s. When the welding
parameters are the same, the porosity of the weld under the intermediate layer condition is barely one third of that in
the normal butt laser welding of brass sheet. The mechanical properties of welded joint obtained at the intermediate
layer condition is superior to that of welded joint obtained at normal butt laser welding. Under the premise of good
weld formation, the effectiveness of the new method of the copper intermediate layer to control the porosity defects
of brass laser welding is verified.
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Table 1 Chemical composition of H62 brass and T2 copper

Mass fraction Mass fraction
Element  of element in | Element of element in
H62 brass T2 copper
Cu <(63.500 Cu >>99.900
Fb 0.080 Fe 0.010
Fe 0.150 Ca 0.018
Sb 0.005 Zn 0.005
P 0.010 Si 0.003
Others <36.250 Others <C0.070
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Fig. 2 Principle schematics. (a) Schematic of brass sheet welding with intermediate layer of copper;

(b) ¢ distribution at weld cross-section
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Fig. 3 Porosity distribution in weld surface obtained with normal laser welding. (a) 1.0 mm/s; (b) 1.2 mm/s; (¢) 2.2 mm/s
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Fig. 4 Porosity distribution in weld surface obtained with laser welding under copper intermediate

layer condition. (a) 1.0 mm/s; (b) 1.2 mm/s; (¢) 2.2 mm/s
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Fig. 5 Porosity distribution in weld interior obtained with normal laser welding. (a) 1.0 mm/s; (b) 1.2 mm/s; (¢) 2.2 mm/s
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Fig. 6 Porosity distribution in weld interior obtained with laser welding under copper intermediate layer condition.
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Fig. 7 Distribution curves of weld porosity. (a) Surface; (b) interior
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Fig. 8 Dynamic behavior of steam for normal laser welding (z =15 s). (a) 1.0 mm/s; (b) 1.2 mm/s; (¢) 2.2 mm/s
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Fig. 9 Dynamic behavior of steam for laser welding under copper intermediate layer condition (z=15 s).
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