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Abstract: This paper investigates the mechanism of pore formation in the micro-pump laser welding process and analyzes
the influence of laser welding speed, defocus amount, type of shielding gas, and blowing method on the porosity of micro-
pump weld seams. The research results indicate that as the laser defocus amount increases, the porosity of micro-pump weld
seams gradually decreases. When the laser defocus amount is less than +3 mm, the laser welding mode is deep penetration
welding, and there are many process-induced pores and metallurgical pores inside the weld seam. When the laser defocus
amount is greater than +5 mm, the laser welding mode is heat conduction welding, and the porosity inside the weld seam sig-
nificantly decreases. Lowering the welding speed, using N, as the shielding gas, and adopting the trailing blowing method all
contribute to reducing the porosity of micro-pump weld seams.
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Table 1 Chemical composition of 316L stainless steel (wt. %)

C Si Mn P S Ni Cr Mo Fe
<0.03 <1.0 <2.0 <0.045 <0.03 10~14 16~18 2~3  Bal.
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Fig. 1 Schematic diagram of the welded joint
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Fig. 2 Laser welding process of micro-pump
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Fig.3 Different shielding methods for laser welding of micro-pump
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Fig. 4 Effect of welding speed on weld penetration and weld porosity
TR TR REAR SR AE NS ALR R MG LTk 3.
X2 F T R R I R AR, A A T
PO AL T L Je ot ) AT O A% 3o 2 B, AN

FEAEEERE | B A S AR TR AE K
22 HABESXIERESFLENIM

P S ROEIR 450 W G 0.5 m/min  ff:
PSR Ar iR 20 L/min B5F, R R EOGES £E T 06
FAIRBENT S, B 6 MR T LS8 i
FEARBE NI AL R

: 3mm

(: 4mm
P =
ST Smm

=
IR GRS

AR Tmm

&5 ZIH}%SIJE%E;T%J&F_EJAEJZE—\}’LQE

Fig. 5 Distribution of porosity in the longitudinal section of circumfer-

ential weld under different laser defocusing distance
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Fig. 6 Effect of laser defocus on porosity of weld
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Fig. 7 Schematic diagram of laser focused
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Fig. 8 Distribution of porosity in the weld seam under 0 laser defocusing
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Fig. 9 Distribution of weld porosity after welding with different types

of shielding gas
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Fig. 10 The influence of feeding method on the quality of joints
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Fig. 11 Schematic diagram of tail blowing method and side blowing

method
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