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Abstract The influence of welding parameters on weld depth and porosity is investigated in partial penetration fiber laser
welding using 7 kW fiber laser, and the relationship between weld and keyhole depthes is discussed. The suppression of
porosity is also investigated using triangular wave power modulation. The results indicate that the keyhole depth coincides
approximately with the weld depth in laser welding. The weld depth and the porosity reduce with the welding speed
increasing. When the defocus distance is 0. the weld depth and porosity ratio reach the maximums, whereas both of them
decrease as the laser focus position is off the sample surface. In a wide range of pulse frequency (20~125 Hz), the porosity
is effectively suppressed by triangular wave power modulation for fiber laser welding, and the optimal frequency is 60 Hz.
The keyhole behavior is analyzed by X-ray transmission imaging system to find that the stabilization of keyhole is promoted by
power modulation, which results in the suppression of porosity.
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Fig. 1 Experimental setup of fiber laser welding
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Fig. 2 Schematic illustration of microfocused
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X-ray transmission imaging system and sample size

3 a5
3.1 IREERR

B4 R 2 AR EE 1.0 m/min, By 0 4%
PN X BB O iR R L L R E R /NLIE RS
SEBRIFEERY X IO AR NLIR I SRR . 5
JIT 7 o A5 T BE | A X TR /N LR BE 1 5
RUHE . B 10 T T 10 /0 o e TR AN LR SR 9 1

1103004-2



RGIFSCE B RS B T ESHO IR A LB =2

= Ut o 3

Laser power /kW

Time

P 3 O T = ko o ) R
Fig. 3 Waveform of laser power pulse modulation
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Fig. 5 Influences of welding parameters on weld and keyhole depthes. (a) Welding speed (defocus distance of 0) ;

(b) defocus distance (welding speed of 1.0 m/min)
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Fig. 6 X-ray radiographs of fiber welds with various

welding speed (X-ray irradiates from sample side)
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Fig. 7 Influence of welding speed on porosity in

fiber laser welding (defocus distance of 0)
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Fig. 8 Influence of defocus distance on porosity

in fiber laser welding (welding speed of 1. 0 m/min)
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