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Study on Improving Surface Quality of Weld of Autogenously
Laser Welding of Thick Plate with High Power Fiber Laser
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Hunan University, Changsha, Hunan 410082, China)

Abstract In the process of autogenously welding of SUS 304 stainless steel plate with 12-mm thickness using high
power fiber laser, because the welding pool can not maintain homeostasis in the combined action of gravity, surface
tension and vapor recoil, the flow of the liquid metal in the molten pool is drastic and the poor formation is easy to
cause welding defects of its surface such as spatters, surface undercut and root hump. With certain welding power
and top protection gas with certain flow rate, the influences of the welding speeding, defocus. butt joint gap and the
flow rate of bottom shielding gas on welding quality by changing the single variable are discussed. The results show
that adopting some reasonable technology measures can efficiently improve the welding quality, make the welding
surface smooth and well-distributed, and reduce following machining amount after being welded. Tensile test shows
that ductile fracture happens in parent metal place, far away from the weld. The maximum tensile stress is 809 MPa,
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and the mechanical performance of the weld is good.
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Table 1  Chemical composition of the 304 stainless steel (mass fraction, %)

C Mn P S

Cr Ni N Fe

0.07 2.00 0. 045 0.03 0.075

18. 28 8. 15 0.1 Bal.

Table 2 Parameters of the experiments

Parameter Value
Welding speed /(m/min) 1.2,1.5.1.8.,2.1.2.4
Defocus /mm —10,—5.0.+5.+10
5.,10.20.,30
0.01.,0.04.0.07,0.1

Bottom shielding gas flow /(1./min)
Butt joint gap /mm

IR E AN 1 P SR R 2 s, AR
B £ IPG A w1 YLS-10000-CW BIJGEF #O 25
B R A Ay 10 kW iy i 885008 TEM, - i i g
AT A G R I O 1070 nm. HOE
AE AT LT 153k JLET HAR A 300 pm, WOLTE G ET
Kzt BB 150 mm (3 B B8 )5 28 R 476 78
fEECh 200 mm B REBLR BT Z )5 15 3 A4k
(0% BE B 42 4 0. 4 mm, £ 5 AL I K% Rk
810" W/em® . P78 E KUKA ZSHHBSh LS A ik

processing fiber

M1k E

Fig. 1 Experimental setup
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Fig. 3 Surface appearances (left) and longitudinal sections (right) of weld at different welding speeds
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Fig. 4 Schematic of the moving of the melt pool
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Fig. 11 Tensile stress-strain curve of the butt joint
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