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Abstract In order to simplify the thighbone tumor surgery and improve the accuracy of the areas to be cut, a kind
of surgery orienting model for the surgery operation is designed according to the scanning data of computer
tomography (CT) and the three-dimensional reconstruction image. By using the Dimetal-280 selective laser melting
rapid prototyping system, the surgery orienting model of 316 L stainless steel is made through orthogonal experiment
for processing parameter optimization. The technology of direct manufacturing of surgery orienting model by
selective laser melting (SLM) shows obvious superiority with high speed, precise profile and good accuracy in size
comparing with the traditional ones. The model has been well applied in a real surgery operation for thighbone
replacement operation. The successful development of the model provides a new method for the automatic
manufacture of customized implants and surgery model, and will build a foundation for more clinical applications in the
future.
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Fig.1 CT image pretreatment of the thighbone
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Fig. 2 CAD model designed for the surgerymodel
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Table 1 Chemical composition of 316 L

stainless steel (mass fraction, %)

C Si Mn P S Ni Cr Mo Fe

0.035 0.90 0.42 0.0290.03211.93 16.7 2.02 Bal.
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Table 2 Process parameters of SLM rapid prototyping

Laser power /W 180

Scanning speed used in

_ 150

first layer /(mm/s)

Scanning speed used after

_ 500

first layer /(mm/s)

Scanning space /mm 0. 06

Layer thickness /pm 50

Mass fraction of oxygen ontent /% 0.15

Defocus amount /mm 0

Scanning strategy x/y
(orthogonal)
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Fig. 3 Surgery model made by SLLM technology
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Fig. 5 Triming allograft bone invitro

P 6 AR Hh b B AR AR AR

Fig. 6 Placed model during operation
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Fig. 7 Placed allograft bone
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