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Abstract With the development of rapid prototyping (RP) technology. the research interests change to direct
manufacturing of metal parts with functions. The application fields of RP are expanded to the areas of aerospace,
medical, motor vehicle, mould, etc. According to the characteristics of selective laser melting (SLM) applicable for
rapid manufacturing of fine-structured and small-lot metal parts, powder materials, process, control, applications and

affect factors are studied and discussed by combining the research work of the author's group. The status-in-art.

problems and developing prospect of SLM technology are also discussed.
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(a) hardware of light path, (b) processed image of the melt pool
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Fig. 6 Four levels of SLM fabricated parts’ surface quality. (a) level one, (b) level two, (¢) level three, (d)level four
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Fig. 11 SLM is applied to other industries. (a) jewelry, (b) new type porous structure used as heat sink device
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Fig. 14 Application of Dimetal-280. (a) free form designed key, (b) nozzle with complex water-cooling and

shielding gas channels, (¢) precision heat sink device, (d) freeform designed wheel gear
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Fig. 16 Micro-parts fabricated by laser sintering process.
(a) full view of the sample, (b) observing magnified

details
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Fig. 17 Non-assembly mechanism fabricated by SLM.

(a) before support structure removed, (b) after

support structure removed and swing
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