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Study of the thermal deflection error and the deflection error

induced by the cutting force
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<Abstract>

This paper presents a method to predict tool deflection
induced by the thermal distribution and the cutting force
using FEM in milling operation. The thermal distribution of
cutting tool was predicted using FEM after measuring the
temperature of the end of tool and of the tool holder. The
thermal deflection of cutting tool was predicted using FEM
as well. The tool deflection induced by the cutting force was
analyzed with the solid model of cutting tool. An end mill
tool caused most of tool deflection comparing to tool holder.
Most of thermal deflection came from Z-direction and most
of tool deflection induced by the cutting force came from X
and Y direction. Precision cutting will be accomplished when
tool locations are generated considering the thermal deflection
of cutting tool and the tool deflection induced by the cutting
force in CAD/CAM.
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Fig. 2 The schematic modeling of a tool
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Fig. 3 Temperalure measurement using spot
thermometer.
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Fig. 4 The temperature distribution of the tool
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Fig. 5 The tool deflection induced by temperature
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Fig. 6 The deformed and not deformed shapes of the tool
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Fig. 7 The solid modeling of tool and tool holder
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Fig. 8 The tool deflection induced by cutting force

ANSTS 5.5.1
DEC 11 ZOO0
1B: 28150

PISPLACENENT
STEP=1

SDR =4

TINE=|
FowscGraphice
EFACET=1
AVEESB=Nat

DAY =.360K-04

DECA=231.819

vV =_364532

W =-_1494086
IV =, 097147

P18T=, 119808

Ff =.D84441

IF =.00AE-04
A-13=-47.3112

I-BOTFER

Fig. 9 The deformed and not deformed shapes of the tool
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