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Abstract The spatter morphology during selective laser melting (SLM) processing varies with process parameters, and it
is difficult to achieve spatter extraction under all process parameters. The spatter extraction method based on traditional
threshold segmentation only supports some process parameters and has no error analysis work, and the processing results
cannot reflect the real spatter state. This paper proposes a robust image processing method to extract and process them
based on the spatter images of the SLM process collected by high-speed cameras. The image processing method includes
five steps, in which the threshold segmentation process depends on maximum entropy threshold segmentation algorithm.
The results show that the spatter image processing method can accurately extract the spatter information under multiple
process parameters. When the laser power is in the range from 100 W to 150 W, the change in the spatter area and number
is determined by the molten state of the powder. And the reduction of spatter area and number is caused by spatter
superposition when the laser power is in the range from 150 W to 200 W.
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Fig. 1 Device for acquiring spatter images
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Table 1 Main technical parameters of SLM in the experiment
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Table 2 316L stainless steel powder chemical compositions

Chemical composition C Cr Ni

Mo Si Mn O Fe

Mass fraction /% 0.03 17.53 12.06

2.16 0. 86
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Fig. 2 Spatter images at different laser powers. (a) P=100 W; (b) P=150 W; (¢) P=200 W

1916004-3



$£59% F 19H1/2022 F£ 10 A/HAESBFFHE

13 P=100 W B, Wt 55 B0 52 LA o 55, W 5 A 22 & 1
IR M OE TR P=150 W i, i 5 90 4 48 5 | S BLAR
KGRI 5T 5 24 3OE T R P=200 W B, 25 1R 8 5 354
o B SR A e BE Y R B

2.2 BOTAIEEE

AR SR JH 5 AR (7 350 5 0 e R PR A

F14) 25 RIS DX 3 AR HE AT 43 1 o W S RS AR R R
FEAE 3 B %R
o h(7)
pli)= VN (1)

Ao A R IR ST R R OK BEAE R i B9 A% ie [0,
25515 W 5 R A5 A B0 MOXN . T 55 71 4% 1)
G BT IR RN

H:—mem (2)

B 8 B 1T 3 o 2 5 010 3360 B0 ML, 65 9 5 LA 10 £

BAE 73 F 8 AR BWASER 43, WA FI B B S0 (ELAE

BT LARIR
B 3
o(B)=H(A)+H(B)=In(> p, )+ InC > p)—
/szlnp, 2 pilnp,
ifoﬁ _i=p '; N (3)
ZP:‘ 2 pi
= i=p+1

M B AT AE o (B) e KT, B Ry 43 H1 0 5 1) o A
e
2.3 MSTAESRE

AR SCRE T SR R 19 {1 0 0 B30k R RO S AR Ry
S BR IE A 5 0B UL SR MR B o F e T &
% G S R i B R 22 RHE K BR . &l 3 TR, BAI
HT R P=200 W, 5 $i 3 £ v=400 mm/s [ 5 K1 15&
S, XF bR A BRI

P13 S Il 5 A B AD B

(a) B8N s (b) He K BIE 5

Fig. 3 Spatter images processing process. (a) Morphological filtering; (b) maximum entropy thresholding segmentation; (¢) molten pool
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