SXRUHIRFCE (T3 UHIB N EENCRE T 5 AR

FREFI™  SREET & BALT EER-T oHREY

Behavior of Cutting Heat in High Speed Cutting

Masatoshi HIRAO, Atsuo TERASHIMA, Ho Youn J00, Keiichi SHIRASE and Takeshi YASUI

Many researches about cutting temperature have been reported, because of the great
influence of a tool face temperature on a tool wear. However, there is few report about
cutting heat. The cutting conditions (cutting speed, feed, etc.) and accuracy of
temperature measurement in recent cutting are quite different from those in the past.
In case of cutting a material like aluminum, for instance, the cutting speed is usually
adopted as 1000m/min much higher than that in the past. The behavior of cutting heat
(heat into chip, work and tool) in high speed cutting has been investigated applying
theory and experiment methods in the present study. The heat generated in the cutting
process is distributed to three parts such as main shear plane, rake face and clearance
face. In this experiment, the work materials are AISI 1045 steeland Aluminum alloy
A5052, and each cutting speed is up to 400m/min and 850m/min. The cutting heat are
measured by accurate thermometers at different depths of cut and flank contact lengths.
In addition, the heat ratio of chip, work and tool is calculated from theory. Experimental
data are similar to theoretical results. Results of this research show that higher the
cutting speed, higher the percentage of heat into the chip and lower the percentage of

heat in the tool and work.
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Fig.1 Generated heat in cutting
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(Cutting speed : 214m/min)
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Table 1 Water equivarent of the calorimcter (S45C)

\ Metariarls Density Volume Mass | Specific heat | Heat capacity
kg/m® m* kg kJ/kg-K kJ/K

1] Water - 998.2 1.0X103 0.998 4.183 4.175

2| Endmill SCM440 7800 - 0.423 0.477 0.202

3| Sensors SUS316 8000 0.180X107 0.014 0.502 0.007

4| Container SUS304 7920 9.08X107 0.784 0.499 0.391

S| Work S4sC - - 0.25 0.479 0.12

6| Tool tip P20 - 0.007 0.251 0.002
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