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Social Manufacturing for Agricultural Machinery: A Multi-actor Collaborative
Manufacturing Paradigm for Small and Medium-sized Manufacturers

Wang Naihui' Zheng Huanxiao' Chen Qiqi’ Zhao Zhiheng”® Wang Yijia' Huang Guoquan’’
(1. College of Agricultural Equipment and Energy Engineering, Northeast Agricultural University, Harbin 150030, China
2. Advanced Manufacturing Research Institute , The Hong Kong Polytechnic University, Hong Kong 999077, China
3. Department of Industrial and Systems Engineering, The Hong Kong Polytechnic University, Hong Kong 999077, China)

Abstract; Aiming to address the issues of dispersed manufacturing capabilities, weak cross-enterprise
collaboration, and insufficient order responsiveness among small and medium-sized agricultural machinery
manufacturers, a community-based manufacturing organizational mode oriented to such manufacturers was
proposed. By clarifying the conceptual connotation and operational characteristics of agricultural
machinery social manufacturing, a systematic framework was established that integrated digital modeling
of manufacturing resources, order-driven community formation, and collaborative execution and delivery.
The key operational mechanisms were further elaborated from the perspectives of information flow, capital
flow, and coordination of manufacturing processes. On this basis, a comprehensive evaluation and
community selection method for manufacturing resources in multi-task environments was developed,
providing decision support for resource combination and community selection under order-driven
production. Furthermore, the proposed mode contributed to improving resource utilization efficiency,
enhancing manufacturing flexibility, and strengthening the responsiveness of agricultural machinery
production systems to customized and small-batch orders. Taking the manufacturing of a narrow-track
multifunctional orchard tractor as a representative scenario, the community construction and screening
processes for component, assembly, inspection, and logistics resources were analyzed, thereby verifying
the feasibility and engineering applicability of the proposed method.

Key words: agricultural machinery manufacturing; social manufacturing; multi-agent collaboration;

order-driven production; digital resource modeling
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Tab.4 Comparison of key indicators between two

manufacturing modes
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Tab.5 Process-resource demand
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Tab.6 Weight settings of eight evaluation dimensions
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Fig.6 Order-oriented community construction and resource screening framework
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Tab.7 Multi-dimensional comprehensive

evaluation results of candidate suppliers
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Tab.8 Supplier history matching and bidding

willingness scores with enhancement term
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Tab.9 Comprehensive evaluation of suppliers based on

ten dimensions
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Tab.10 Community construction schemes
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Tab.11 Logistics and location information of key
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