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Abstract

To address challenges in smoke control, temperature stability, and user convenience for traditional
moxibustion devices, this study focuses on designing the mechanical structure and timing control
system for intelligent smokeless moxibustion instruments. The mechanical components include a
universal joint bracket and a magnetic modular structure to enhance adhesion to curved surfaces
such as the neck and shoulders. The control system incorporates an STM32L431 microcontroller
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and a DS3231 real-time clock module for PID temperature regulation and temperature linkage, as
well as correlation analysis between temperature and therapeutic duration. Through structural
simulation and system debugging, the product's temperature control accuracy, timing precision,
and wearing stability were evaluated to achieve optimal smoke-free operation, temperature regu-
lation, and user-friendliness. This research provides insights for intelligentizing traditional Chinese
medicine therapeutic equipment and facilitates the integration of conventional and modern tech-
nologies.
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Figure 1. System architecture
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Figure 2. Explosion diagram of the overall mechanical structure
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Table 2. Selection of key materials
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Table 3. Comparison between traditional moxibustion and intelligent moxibustion devices
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