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Abstract: A 10 kW fiber laser was used to join 10wthick Inconel 718 alloy plates. Humping,
porosities and splash occurred during laser weldinger atmosphere pressure. Laser welding under
reduced ambient pressure could be beneficial fprawing the weld formation and penetration depth.
The experimental results showed that weld appeareacame smooth and bright with the decrease of
ambient pressure. A penetrated welding joint withiefects was obtained when the ambient pressure
was 4x10 Pa. Distribution of plasma showed that the plasme® decreased due to the less mutual
collision frequency between particles under lowabgent pressure. Smaller area of plasma resulted in
a higher laser energy absorption efficiency, whithally led to a deeper penetration. The
computational results indicated that the boilingnpo of these alloying elements decreased sharply
when the ambient pressure reduced. Lower boilingtpmf these alloying elements helps to form a
more stable molten pool, which finally led to tlaisfactory weld formation.
Keywords: Laser welding, Inconel 718 alloy, Redueetbient pressure, Penetration, Mutual collision.
1 Introduction

Inconel 718 alloy is more and more widely usechim area of aviation and petroleum pipeline for
its great performance of creep resistance and tiestability at high temperature [1, 2]. Many sarsl
paid their attentions to the welding characterist€ Inconel 718 alloy sheet [3-5]. However, wikie t
development of industry, mid-thick Inconel 718 gllplates were in larger demand [6]. Therefore, it
was a great significance to obtain a weld beadnobrel 718 alloy without defects. Laser welding
process is attracting more and more attentionstauts excellent merits higher automation, smaller
welding deformation and higher cooling rate [7, Blevertheless, a full penetration for mid-thick
Inconel 718 alloy plates is hard to be obtainedrdutaser welding process due to its low absorptibn
laser beam energy resulting from the existencelagnpa. In order to weaken this disadvantage effect

of plasma and improve the effective absorption ddtlaser beam energy, many scholars made lots of
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