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Research on universal modular design method for rubber and plastic
machinery based on functional decomposition

Wang Jinxia
(Dalian Rubber & Plastics Machinery Co. LTD., Dalian 116036, Liaoning, China)

Abstract: In response to the significant demand for multi-specification customization in the rubber and
plastic machinery industry, as well as core pain points such as long research and development cycles and
low component commonality, this paper proposes a universal modular design method applicable to all
types of rubber and plastic machinery. By systematically analyzing the common workflows of rubber and
plastic machinery, a three-level universal decomposition model of "overall function—sub-function—sub-
sub-function" is constructed, clarifying the boundary conditions and standardized interface specifications
for cross-model module division. A multi-objective optimization system covering structural compatibility,
performance scalability, and cost confrollability is established, and the analytic hierarchy process is used fo
quantify indicator weights, enabling scientific selection and flexible combination of modules. Research shows
that this method can provide a standardized design framework for the rubber and plastic machinery industry,
helping enterprises to improve design efficiency, optimize resource allocation, and reduce production
costs. It provides universal technical support for standardized design, flexible production, and fechnological
upgrading in the industry.

Key words: rubber and plastic machinery; functional decomposition; universal modular design; analytic
hierarchy process; flexible production
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