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Optimum design and application of medical implant preparation based on electron beam melting

technique
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Abstract: We introduce the process of electron beam melting (EBM) and the preparation for biomedical prosthesis, and highlight
the model optimization design of medical implant prosthesis based on EBM technique, including the generation and design of
models, the creation of porous structures and the optimal design of the final model. Through the optimization design of the
prosthesis model, the quality of three-dimensional printing is improved and the prosthesis structure is optimized. Moreover, we
can use the advantages of three-dimensional printing to achieve the lightweight of prosthesis and high fusion with bone. Some
application cases are also presented to analyze the focuses and precautions of medical implant model design. Finally, the
shortcomings of EBM technique in the preparation of biomedical prosthesis are briefly described, and the future development
trend is prospected.
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Fig.1 Function diagram of electron beam melting equipment
(Arcam A2)

1: Electron beam emission source; 2: Focusing coil; 3: Deflection

coil; 4: Powder material; 5: Scraper; 6: Print part; 7: Lifting platform
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a: Cervical implant b: Femoral head

c: Leg prosthesis

model prosthesis model model
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Fig.2 Three—dimensional printing model generation and design

diagram of medical implants
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a: Porous cell

b: Porous structure array

c: Target porous structure

B3 AFZILEMRLRER

Fig.3 Graphical representation of ordered porous structure
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a: Total ankle

b: Model of lightweight

prosthesis ankle prosthesis

c: Printed lightweight
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d: Postoperative CT

ankle prosthesis
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Fig.4 Illustration of an ankle prosthesis
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