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ABSTRACT: Laser additive manufacturing technique for high performance large metallic components combines “high perfor-
mance metallic laser melting/rapid set material preparation” and “near-net forming manufacturing of large components”,
providing new technical approach to fabricate high-performance large metallic components, which are difficult to be prepared
via traditional processing techniques in industries, such as aviation, aerospace, electric power, oil, marine and so on. This paper
summarized the major progress and achievements acquired by National Engineering Laboratory of Additive Manufacturing for
Large Metallic Components of Beihang University on laser melting deposition additive manufacturing technique for high perfor-
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mance large key load bearing components of titanium alloy, etc. The bottleneck challenges such as "solidification grain", "internal

defect" and "microstructure" on "quality performance" of laser additive manufacturing of large key load bearing titanium alloy

components was broken through. New laser additive manufacturing technique was proposed. The formation mechanism and

evolvement rule of internal stress during laser additive manufacturing were revealed. Methods for prevention of “deformation and

cracking” were initially developed. Complete equipment for larger laser additive manufacturing engineering of original, core and

key techniques was developed. Complete set of technical standard system for application was independently formulated. The engi-

neering application of the research results of the Beihang team in development and production of major national equipment such as

large transport aircraft, carrier aircraft and large carrier rocket plays an important role in solving the bottleneck problems in devel-

opment and production of equipment, improving design and manufacture level of equipment structure, promoting the rapid devel-

opment of equipment, etc. At the same time, it also makes China be internationally leading in this field.

KEY WORDS: additive manufacturing; high-performance metal; key bearing component; engineering application
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Fig.1 Formation mechanism of TC11 titanium alloy of different grain morphologies
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