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Evaluation of thermal characteristics by cutting environments
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toward higher precision and higher efficiency.
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high-speed machining of die and mold steels.
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the thermal characteristics

In this paper,
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are evaluated in high speed ball end-milling of

hardened steel{HRc42).
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implanted thermocouple is used. The cutting

technique

temperature is about 790C, 350°C and 540C in

-97C,

The tool life for compressed chilly

and compressed chilly air at

wet

dryv,

respectively.
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is longer than all other cutting
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environments in experiment.
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Table 1. Experimental Conditions

Machining Parameters

45" inclined plane

Workpiece
STD11(HRc 42)

. Carbide end mill

Cutting Tool .
(TiAIN Coated, 8 ¢, 2 flutes)

Operation Down milling

Cutter )

. . Horizontal upward
Orientation

Cutting Speed 210m/min

Rotational .
8694(Horizontal upward)
speed (RPM)
Feed rate 0.1lmm/tooth
0.5Smm(Axial)
Depth of cut
2mm(Radial)
Dry, Wet,
Cutting v e. .
. Compressed Chilly Air
Environment .
(-9C, -35C)
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Fig. 1 Schematic illustration of the

compressed chilly air system
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Fig. 2 Cutting length against

cutting environments
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Fig. 3 Wear patterns against cutting environments
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Fig. 4 Experimental set-up of measuring cutting

temperature.
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Fig. 5 Signal of thermocouple at separating
from cutting tool
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Fig. 6 Cutting temperature against

cutting environments
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