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Modular design of mechanical engineering—Taking a portable can crusher as an example

Wenhao Bao, Xinshan Ma, Jia Dai, Zeyang Zhong, Mingyu Chen, Wengiao Ma, Zhengfeng Li®

School of Mechanical Engineering, Nantong University of Science and Technology, Nantong, Jiangsu

[ Abstract] To address the problems of large size, inconvenient mobility, limited functionality, and high
maintenance costs of traditional can crushers, a design scheme for a portable can crusher is proposed based on the
modular design concept of mechanical engineering. By disassembling and modularizing the crusher's functions, five
core modules are identified: a power module, a crushing module, a transmission module, a frame module, and a control
module. The structural design and parameter matching of each module are completed, and the standardized design of
the interfaces between modules is carried out to achieve rapid assembly, disassembly, and replacement of modules.
Simulation analysis and physical prototype testing results show that the overall weight of this portable can crusher is
only 12.5 kg, the maximum crushing efficiency reaches 85 pieces/min, the volume compression ratio of crushed cans is
7:1, and each module operates stably, is easy to assemble and disassemble, and reduces maintenance costs by more than
40%. This design not only improves the portability and versatility of the crusher, but also provides a reference for the
modular design of small-scale scrap metal crushing equipment.

[ Keywords] Mechanical engineering; Modular design; Portable equipment; Can crusher; Structural design
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