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Abstract

Electron beam selective melting (EBSM) has the advantages of high energy efficiency and no pollu-
tion in the vacuum environment. However, the imaging clarity and resolution of related technical
equipment cannot meet the needs of practical applications. Based on the principle of backscat-
tered electron imaging, the backscattered electron imaging system in the EBSM process developed
by our research group was used to optimize the number of backscattered electron sensor plates
and the area of the single plate. A large-area backscattered electron sensor on a quadrupole plate
was identified. At the same time, the optimization experiment of the filter capacitor in the ampli-
fying circuit was carried out. The capacitance value of the filter capacitor was reduced, so the im-
aging morphology of high-frequency scanning was clearer. It solves the limitations of traditional opt-
ical imaging monitoring technology caused by strong light, high temperature, and metal vapor. The
final monitoring system can realize large-scale monitoring of 360 x 360 mm and high-resolution
imaging of 1200 x 1200 pixels.
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Figure 1. Block diagram of an online monitoring system based on backscattered elec-
tron imaging in the EBSM process
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Figure 2. Test image
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Figure 3. Arrangement position of the sensor plate
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Figure 4. Backscattered electronic signal amplification circuit
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Figure 5. Waveform output at different frequencies
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Figure 6. Position arrangement and backscattering morphology of sensor plates,
(a) unipolar plate; (b) AB plate; (c) CD plate; (d) quadrupole plate

6. RN EREMEHI IR, (2) BRIR; (b) AB IRIR;
(c) CD #R#R; (d) PUHRAR

DOI: 10.12677/jsta.2023.114041 364 AL RS H AR 5 N


https://doi.org/10.12677/jsta.2023.114041

Wk &%

H1E 6(a)Fo, 7 [ AT B AL R AR A BRI BB B AR5, B AL IR B AR B B AL
J B A JE 2 PR D B A SRR U PO AR TR SRGEE A P T 25 2, (L bbb 2 D 5 0 6 5 R 5 0 7 2 [ A
WIS T Z R IZ A AL R B A5 SN s, RES R RIBUEMI AR ERE S . SIS EEL &, IR
FEHUN S T W Em, AR R R 58 B A L S S R B s i,  ELXTLEANHTE, A
E L

R AR AR A, AR AL B HIX X RATE WK 6(b) s WL B #tAs 2IMESUE L.
LG AT PASRANIL S BB ES A SRS 7 B S S B, DA A AR (o7 B 40 B L AN B
(i . [F AR C. D %Nl 6(c)fi &, widft 4 C. D MMAERS 1 AR EEOESUE B RIFE T 54k
A LA AR

I PR AR B B A AR B R DY A7 1) B RESE B, SEAT R A T 1S 2 58 8 1 D A7
FHEBESUEL, Wl 6(d)Fs. FIRIUARIRF SO ks 220 R ah & 10 R DU SR TE . 5
JERXS CEABAR WIS o 15 201K R IE S 2 W R A T B AR AR AT XURRAR A L (1 P35 IS

1 IR GREG A5 KT I, A% SRR A B S B 2 R S SO SIS B IR . Bl AR ks
X TS L H 5 T AR T 2 T 5 A K R TR R3S U, oAt 5 1], e Tl o L %
FRMFGBIESIHI AL, TEHUE L TR IR AL AT T BRI SA I R, (H g5
PRIRAT LA . 3 DU AR T U Pl TR A AR T DL Se BER RSO0 RIS B, T B G
K PEWT LAAS 2 SE B R TSR .

4.2. R ERLML

X A AR AT et PRAF IR AR A, A 4 RO B A RS o R IR AR A
T A et A IR AR BCR SR I AR O R P e LRGP e s & “ 3”7 EBSM & e
SFERM, WE 7 PR RAHT, SBRRIEFRZ N 0.03 m?, LS SRR AR K297 0.09 m?, HHK
T HfE

(@) (b)

Figure 7. Sensor plate (a) before, (b) after optimization
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Figure 8. Backscatter imaging (a) before, (b) after optimization
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Figure 9. Scanning imaging at different frequencies before optimization
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Figure 10. Scanning imaging at different frequencies after optimization
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