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ABSTRACT	
This	paper	reveals	the	interplay	mechanism	between	melt	pool,	spattering	and	vapors,	aiming	to	further	
improve	the	forming	quality	through	in-situ	monitoring	with	a	CMOS	camera.	A	Residual	Network	based	on	
Convolutional	Block	Attention	Module	and	Focal	loss	function	is	proposed	to	extract	multi-scale	features	of	
single	tracks	and	learn	about	their	behavior	changes.	A	t-SNE	clustering	analysis	is	utilized	to	analysis	a	large	
amount	of	 time	sequence	data	on	 the	melt	pool	by	collecting	 the	schlieren	photographs.	 It	 is	 found	 that	
patterns	of	unstable	melt	pool	changing	corelate	to	the	defects	in	single	tracks,	such	as,	regularity,	necking,	
surface	humping,	 flat-wide	and	discontinuity.	According	 to	 signal	processing	and	statistical	analysis,	 the	
laser	 powder	 influences	 the	 spatter'	 angle	 more	 than	 scanning	 speed	 in	 the	 mode	 where	 vapor	
entertainment	acts	as	 the	driving	 force	 inducing	solid	spatter	ejection.	Vapor	plume	 inclines	against	 the	
scanning	direction	but	alters	direction	until	the	line	energy	exceeds	the	threshold	of	1.5	J/mm.	
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