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Fig. 2 Weld-forming of three kinds of laser welding process
(a) bead appearance of stable hecat conduction welding; (4) bead appearance of siable decp penctration welding;
(¢) bead appearance of unstable-mode welding; (€) longitudinal profile of unstable-made welding
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Fig. 3 Penetration depth and weld width as Fig. 4 Penetration depth and weld width as a
a function of laser power function of welding speed

material ; mild steel; thickness; 5 mm; focal material ; mild steel; thickness; 2 mm;

position; 1 mmy welding speed, 1. 5 m/min focal position: —0. 5 mm
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Fig. 5 Mode transition curve determined by
laser power and focal position
material ; mild steel thickness; 2 mmg

travel speed; 2 m/min
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Fig. 6 Mode transition curve determined by
laser power and focal position
material ; mild steel; thickness; 2 mm;

travel speed; 1 m/min
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Study on Welding Mode Transition and Stability of Welding
Process in Laser Welding

Cheng Wuzhu Zhang Xudong Ren Jialie Wang Zhenjia
Huang Guoqing Zhang Hongjun
(Laser Processing Center of Tsinghua Universily, Beijing 100084)

Abstract We have discovered a third welding process—unstable-mode welding (UMW)
under a certain condition, apart from the already known stable deep penetration welding
(DPW) and stable heat conduction welding (HCW) in a high-power laser welding. UMW
has a basic feature that the two welding modes (DPW and HCW) appear intermittently with
extremely varying penetration depths and welding widths. In this paper, effects of welding
parameters (focal position, laser power and moving speed) on laser welding mode and weld
forming have been comprehensively studied. Double- U curves of laser welding mode
transition have been obtained, which can be used to determine the process parameters of the
three mentioned welding processes.

Key words laser welding, deep penetration welding (DPW ), heat conduction welding
(HCW), welding mode transition





