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Development Trend Analysis of Tool Wear Detection Technology from

Patent Perspective
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(1. Patent Examination Cooperation Guangdong Center of the Patent Office, CNIPA , Guangzhou 510555, China;
2. Zhongkai University of Agriculture and Engineering, Guangzhou 510230, China)

Abstract ; Effective detection of tool wear status can fully utilize tool lifespan and ensure machining accuracy of workpieces.
Based on IncoPat patent search database, patents related to tool wear detection technology were retrieved and analyzed from
multiple dimensions, including patent overview, geographical distribution, technology topics, innovation entities, patent value
index ,and research status. The results indicate that China, Japan, Germany, Republic of Korea, and the United States are the
primary source countries and target markets for tool wear detection technology. Japan initiated patent layouts earlier than China in
this field and holds patents with higher value. China has the largest number of patents in this domain, but the overall patent value
remains relatively low. Among the top ten global applicants, domestic entities in China are all universities , while foreign applicants
are Japanese enterprises, reflecting the high activity levels of both China and Japan in this field. Tool wear is a gradual process,
and developing systems capable of detecting tool conditions and replacing tools at appropriate times remains one of the greatest
challenges in automation. Through patent analysis of tool wear detection technology, this study aims to provide references for
China’s research and development in this field.
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