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Intelligent Upgrade Path for Spring Production Lines and Quality Traceability System Construction By

Shao Naixiang

Hangzhou General Spring Co., Ltd. 310000

[ Abstract ] To address challenges in traditional spring production lines such as low automation levels, lagging quality control, and

weak traceability capabilities, this paper proposes a three-tier intelligent upgrade architecture of "Perception

Layer-Network Layer-Application Layer". By integrating technologies including Radio Frequency Identification

(RFID ), machine vision inspection, and Industrial Internet of Things (1IoT ), a comprehensive quality traceability

system is established. Two comparative experiments demonstrate that the upgraded production line achieves an 89.7%

Overall Equipment Effectiveness ( OEE ), representing a 31.2 percentage point improvement over traditional lines. The

product defect rate decreases from 4.8% to 0.9%, with traceability response time reduced to under 12 minutes. This

approach provides actionable technical solutions for spring manufacturers to enhance quality, improve efficiency, and

strengthen compliance management, demonstrating significant engineering application value.

[ Key words ] spring production line; intelligent upgrade; quality traceability; industrial Internet of Things ( IToT ); machine vision
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