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Abstract: With manufacturing industry developing in the direction of high precision and high
intelligence, traditional structural optimization design method and manufacturing mode have been
unable to meet the demand of the development and application in modern manufacturing industry. It
is imminent to establish the scientific system of intelligent optimization design. The intelligent
optimization design system based on 3D topology optimization includes intelligent design,
manufacture and application. The intelligent optimization design based on 3D topology optimization
can get the optimal structure design with minimal a priori decisions. The intelligent manufacturing
to 3D printing technology as the core can rapidly and precisely produce parts of any complex shape
designed by the intelligent optimization method. The system realizes the seamless link from the
concept design stage to the manufacturing stage of the product, and establishes the integrated and
intelligent model of structural design and manufacture. Finally, according to the 3D intelligent
optimization design, some research results of single loading cases, multiple loading cases, structural
frequency response and manufacturability are presented, and several research directions in the future
are given.
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