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Fracture experiment on milling cutters for high-speed machining of hardened
steel and analysis of their thermo-mechanical coupling characteristics

Liu Guangjun®, Tan Guangyu* , Hu Haihe * , Li Guanghui **
{ * College of Mechanical Engineering, Tongji University, Shanghai 201804 )
( ™ Engineering College, Guangdong Ocean University, Zhanjiang 524005 )
Abstract
Focusing on the tool fracture in high-speed milling of hardened steel, a fracture experiment on a cemented car-
bide milling cutter for high-speed milling of T10 hardened mould steel was conducted. It was observed that the frac-
ture mode of the tool was tipping, and the fracture mechanism was initially discussed. The thermo-mechanical cou-
pling equations of the cuiting process were built. The effects of the cutting force, cutting temperature,, and thermo-
mechanical coupling on the tool were analyzed. The mechanism of the single physical field and thermo-mechanical
coupling to the tool structure and fracture were discussed. The analysis results show that the failure mechanism is
the fracture caused by force impact, and the cutting force is the main factor of tool fracture. The mechanical siress
is much larger than the thermal siress. The thermo-mechanical coupling stress is a litile larger than the mechanical
stress. The mechanical deformation and thermal deformation approach the thermo-mechanical coupling deformation.
The mechanism of siress and deformation is complex due to the effects of thermo-mechanical coupling. The compre-
hensive stress and deformation are the coupling effects of tensile stress and compressive siress.
Key words: high-speed milling, hardened steel, milling cutter, fracture, thermo-mechanical coupling
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