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Abstract: Electron beam selective melting (EBSM) is an advanced additive manufacturing technology, which has the advan-
tages of concentrated energy, high energy utilization, can form refractory and brittle materials, and has no pollution in
vacuum environment. It is widely used in biomedicine and other fields. Real-time monitoring and regulation of the electron

beam selection forming process can improve product quality, but vacuum, high temperature, strong light, metal vapor and
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other environments make real-time monitoring very difficult. Aiming at the above difficulties, this paper designs a set of on-

line monitoring system based on backscattered electron imaging, including high-frequency deflection scanning system, back-

scattered electron receiving sensor, backscattered signal processing system, image processing software, etc. and carries out

experimental verification. The system adopts a deflection scanning method of S-type point scanning and a sensor plate with

a larger receiving area for collecting backscattered electronic signals. The median filtering algorithm is used to remove salt

and pepper noise, improve the signal-to-noise ratio of the image, and enhance the image. The results show that the system

has the ability to observe the surface topography information in real time and clearly during the EBSM process. The monitor-

ing range can reach 150mmx150mm, the image resolution can reach 1000 pixelsx1000 pixels, and the imaging speed can

reach 1 frame/second.
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Fig. 1 On line monitoring system based on backscattered electron im-

aging in EBSM process
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Fig.2 High frequency deflection line scanning, S-scan

AR FHEET S B FEmE 1 S 4 7 =X as
TP R, S8 M B, SR T
— R R HURME S 1R AR B e o) A BB AR
NPT



s K R

2023 4F

7.
it ~ - = | Pis
mo | AT W2AT AT e AR (n- AT e
%
i
0 T 2T 3T ()T T
4
Kl
o)
%
i
0 T 2T 3T (n-1)T nT

B3 SiimeEsEE, SEaE

Fig.3 High frequency deflection point scanning, S-scan
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Fig.4 High frequency deflection scanning circuit
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Fig. 5 Backscattered electron receiving sensor
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Fig. 6 Backscatter signal sampling and amplification circuit
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Fig. 9 Image fitting and enhancement
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