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Quantification of Phenomena in Metal Cutting Processes and High-Efficiency Cutting Technologies
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In the field of social infrastructure products including steam turbines, electric power generators, and motors, metal cutting technologies offering

higher performance and higher efficiency are required both to maintain high quality and to reduce manufacturing lead times and costs.

In order to

efficiently improve a manufacturing process, it is necessary to perform sufficient analysis of phenomena in the metal cutting processes and to develop
optimal machining conditions, tools, jigs, and other equipment based on this analysis.

Toshiba has developed monitoring and simulation technologies to quantitatively evaluate phenomena in metal cutting processes.

Utilizing the

results obtained, we have been applying high-precision and high-efficiency metal cutting technologies at our production sites.
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Physical phenomena in metal cutting process
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Metal cutting conditions in turning process
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Monitoring and simulation technologies in metal cutting processes
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Grooving process using lathe
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Results of frequency analysis of vibration acceleration

Chip formation process observed in turning process
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Relationship between cutting tool geometry and vibration amplitude
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Numerical simulation for metal cutting

IR
saum}\

= N\ @) vm

T BRI ORE
TR, MIHHE (RERRER)
;
| mroaBET |

i
| 95708 - h, D |

TEMRPIMIEHOAHIER |

EVRE (mm/rev)

SBEE(T)

20 30 40
HIHIERE (m/min)
TRalb—a vl PHERERORYREE T SREORBG

999
982
965
948

931
913
896
879
862
845
828
810
793
776
759
742

725
708
690
50 60 ey
656

9. ¥Ialb—2arV—IlOBE — EEOTHZIRE N L4
L CHIHIR BT f BE D fi s RS ] TR S Do
Outline of newly developed simulation tool
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Example of optimization of cutting parameters to maximize removal rate
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