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Abstract Typical welding defects of the high speed laser welding process have a close relationship with the melt

flow of molten pool. The investigation of melt flow behavior can help to further understand the formation mechanism
of defects in the high speed welding process. In this study, fiber laser is used to weld austenitic stainless steel sheet.

in the middle of molten pool moves to the bottom and rear of pool with a longer distance. The effect of the welding
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speed on melt flow near the edge of the molten pool is small. It can be accounted that, with the welding speed
increasing, the angle between vapour plume and pool surface decreases, the horizontal component of the vapour force will

The effect of welding speed on melt flow behavior has been investigated. The surface flow behavior is studied by high
improve, which causes the backward driving force to increase and the flow distance of the surface flow to increase.

speed visual detection system. In addition, the inner flow is studied through Ti tracer method. The results show that
with the welding speed increasing, the flow distance of surface flow from keyhole to rear goes up, the molten metal
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Fig. 1 Schematic of Ti tracer position and typical section of the weld
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Fig. 2 (a) OM picture of G-C section with Ti tracer and (b) EDS picture of Ti, Fe element distribution of C-C section

(welding power of 2000 W, welding speed of 24 m/min)
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Fig. 3 Surface flow behavior under
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Fig. 4 Ti tracer distribution under different welding parameters on A-A section. (a) Schematic of melt flow on A-A

section; (b) 2000 W, 24 m/min; (c¢) 1000 W, 12 m/min; (d) 2000 W, 12 m/min
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Fig. 5 Ti tracer distribution under different welding parameters on B-B section. (a) Schematic of melt flow on B-B

section; (b) 2000 W, 24 m/min; (c¢) 1000 W, 12 m/min; (d) 2000 W, 12 m/min
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Fig. 6 Ti tracer distribution of the weld (left) and schematic of Ti tracer flow (right) under different welding parameters
on C-C section. (a) 2000 W, 24 m/min; (b) 1000 W, 12 m/min; (¢) 2000 W, 12 m/min

4 IR

P 7 Ay i A B AN [ AR ek B /LA 46 s 2%
I A BE AR R O 12,1824 m/min W, 4
J& 75 WL A BE S0 757,607,457, 2 AR I T
BRI 42 g 2 SO W 3 75 1) -5 98 L 2 1l ) ) A7 dik
Ao SCRRLL2L I3 THESE T /N FLIE 25 Bl I 42 3k )5 1 A2
P L+ e B IE 365 AR e T B2 114 412 w85 /N £L i AR 4 77 i)

AL ANFLIE 25 1 A8 fh 1 B 1 4 J 28 AU 5 7 1 11
WU XS A SO I 5T 45 AW A o WS AR R Y DR
/NI Bk 4 TR 78 SO NL R B W i J) Fpon 19
IR 48 (Fopon X cos 0) 2 #1388 K[ 7(d) ], X Af
R A2 3 B0 Tl 2 TRV 4 T 1) ot JR8 3 O ol B 2 34
Jin ) EE 2 A

vapour plume

18 m/min 24 m/min

12 m/min

T 7 TR AR T T A R AR R WU A

molten pool

(a) 12 m/min; (b) 18 m/min; (¢) 24 m/min;

(D 3t 2 T 0 25 < JR W 3 %2 T 40 M

Fig. 7 Angle between vapour plume and pool surface under different welding speeds. (a) 12 m/min; (b) 18 m/min;

(¢) 24 m/min; (d) force analysis of the surface flow
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