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Sensors-Embedded Cutting Tool to Accelerate Digital Transformation in
Cutting Processes

ZEl @8N & £4g FH BEE
Yusuke Kuriyama Koji Kosai Masashi Harada
it IEN SH /X HE XN

Yusuke Koike Kota Yoshida Daisuke Murakami

YEIN I CIENIRDONEZEZRESD CENTERWVICH. IMTREDODRE(LICIFZBIEEE DRI CRRICTED NS ofc. &
F. TEEBBICAESNESEL Y UD SRENICHIEIRE DI TIREZEIR T AT ESN TV D, LA L. TEIRNS
BERMEL. ZOREVREIFTOTREV, ZIT. BHTRHYBEIRICR®EVA V=P RUJL, TV RIVZEFFI DN
WANCOTH YU ZHIFAS T —I IR TRNCEE T D E T NIHOUEIADNAETCE2 VUBHUEITE, vy
JY—)LSumi Force ZRaFE LTz, Sumi Force [FT/EMMEICEEAICE) (T3 5N B Tc6h. BEEER. ERIES A Y THUHITIDA
ENTIBECH D, ARG TIF. Sumi ForceZFRALT. BEONIZ&RBILIDVU1—yavd—EX &, YHEIDDEENSTE
BEFEPTIEDXRIBIREDEEZRA T DHEIMOBEFEICDOVTHRET 2,

During cutting processes, the cutting tip cannot be directly observed, leading to reliance on skilled workers' intuition and
experience for optimizing cutting conditions. In recent years, sensors integrated into machine tools have been utilized to
comprehensively monitor machining status including cutting forces. However, their sensitivity and accuracy are not
enough due to the distance between the cutting point and the measurement location. To address this challenge, we
developed “Sumi Force,” a sensing tool that measures cutting forces in real-time by placing strain sensors on the tool
holder, where inserts, drills or end mills are held, closest to the cutting point. The measured data is wirelessly transmitted
outside the machine tool, enabling easy integration into various machines and production lines used by customers. This
paper introduces KKDX machining support, a service that leverages Sumi Force to optimize machining processes for
customers, and discusses the development of techniques to detect anomalies such as tool wear and cutting tip breakage
based on changes in cutting forces.
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