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PRODUCED THREE-DIMENSIONAL
METAL PARTS BY ELECTRON BEAM
SELECTIVE MELTING

YAN Yongnian QI Haibo LIN Feng
HE Wei ZHANG Haoran ZHANG Renji
(Department of Mechanical Engineering, Tsinghua
University, Beijing 100084)

Abstract: Aimed at the problem that metal powder is easily
break out of the powder bed under the action of high-energy
electron beam, two kind shapes of 316L stainless steel powder
are investigated, and the mixture powder which has the good
forming ability and high counteract ability again the
high-energy electron beam are gained. Aimed at the character-
istic of temperature field during electron beam selective melt-
ing ( EBSM ), the rotating and slicing methods of multi-connect
areas are adopted, which not only solve the problem of first line
scan balling and the matching between the regions of the part
and the temperature distribution, but also simplify the data
processing of CAD model. Under the research on the materials
and scanning methods, some three-dimensional parts are
manufactured, the interfaces between the layers are fully met-
allurgical bonding, no unmelted particle and voids are founded
in the part, the microstructure of the three-dimension forming
parts are fine and cellular dendrites. The ultimate strength and
elongation of the parallel and the vertical testing samples are
600 MPa, 40 % and 560 MPa, 35 %, respectively.
Key words: Rapid manufacturing

Electron beam selective melting

316L stainless steel powder

Temperature field
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