FrEARFEEA A 19d A1 E 20023 1Y)

Journal of the Korean Society of Precision Engineering, Vol. 19, No. 11, November 2002.

olgst M

—

SAH 78S

&8, B, Y, AHYT,

4713 Hazdol e

372E o3

Ol—g—ﬁ****

A Study on the Tool Temperature Estimation for Different Cutting Conditions
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ABSTRACT

This study is on the estimation method of tool temperature for different tool nose radius and cutting conditions in
turning. Experimental analysis has been performed in different cutting conditions such as cutting speed, feed rate, and
depth of cut for the tool nose radius, 0.4R, 0.8R using SMC workpiece materials. Tool temperature is measured using a
thermo-couple which is embedded in the insert tip. Using multiple linear regression method, the tool temperature can be
determined as an exponential equation with cutting variables and tool nose diameters for the different tool materials. The
equations determined in this study show a good correlation for the cutting conditions and can be used for a tool
temperature estimation technique. The result indicates that the tool temperature decreases for increasing the tool nose
radius in general. Also, nose radius hardly influences on the tool temperature compared with cutting speed, feed rate and
depth of cut. This method will be useful for the estimation of tool life and temperature using limited experimental data

for given cutting conditions.

Key Words :

Tool Temperature (372 5), Tool nose radius (&1 41 ¥+

), Mutltiple regression anal ysis (T+%3] 7

£A), Turning (A1 4}7}87), Termo-Couple (87 o)

1. M8

o) s AANE B4
o vhd 9 shEel me FF

o ol ol o fo
-
1o

e A EFe Bahda 9 uspFA|zte
kaglel 93 7FEAg HANE APAQ
1oz o ZEA7E Lot AatA wasEE d

sl g3l 7 an. o Audel F3 4
g 2 AAE 59 Ay g Az b
= 2002 1€ 299 HP

* AFIAZ

** AZREL

F4distx CAD $44 A8}
FEUSL TAT SR

9

g2z 37 o
Zet, grge
JELEER-

THAI7IE 4
e A4z 4
AAE 2 dRre F3d = o
2 9rt AFEe AEde Frvie A F
838 Ax2 FZEA dAoh "dalexe 3 o

= 1950 3ol AIotE Rapier", Nakayama?9] o]
£E0°] 312 Stephenson”? T2 AUE o] &3}
o A2, H-FFHE W e HrLEE v
A AgetA SAAY. Trigger’= o3 2ol
TTREEO ) TTEEMIAY BANE AP

o
=
o]
=2



$28 - EFd - F - AAA - o3y LI A PPE AN
Rt
©0,)°T=C m
21y 41 C : Constant, g : exponent. 3+ F'H 9
2EEXE Jd¥Horn SHY oRE T 4
B
AP R flank BE TS T AT 2=

=]

i
=
I
i

[
A4zlolst FFAANAS
_‘

o dHdE A3t

a2
P
)

o
=

2 2

4R oy T

o bx

21',
T
oy
ol
ofr
of
2
>
i
oX,

HT ol 38

9 v

A3 WA FFE AUAE o8 7A
Hejel g ausn o &u ojuxe fEe
42 WET. ojm wAE de] IBE ol o5

o AAHL AR T Ay dF= o7
oz g £E R oA A", A

AFEA FoR AR
g wynE de 2

2 FT QANA)
% goolA uUehdtt,

=
Fig. 1 oA Zo] 1 2 WP G YA AB oA 9] A
ol o At 2 A AMFFHQA AC MM Y W

Foltt. YjpEel AAFFolMsh o] AFT
7h gaA deleta @rim A WA 499 A0
A PG M2 7HER Aoy mhde] &
sl Ech 2y B39 smaust A8 9
o A A d9e Fobd R4 4 Qo 4

4L

97

Workpiece

Fig. 1 Tool and chip velocity relation
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Table 1 Cutting conditions for turning

Cutting speed [m/min] | 80, 120, 160, 200
Feed rate [mm/rev] 0.05, 0.20, 0.35
Depth of cut [mm] 0.1,0.3,0.5
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Table 2 ANOVA table for multiple regression
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Table 3 Measured tool temperature for different cutting
condition with 0.4mm NR [Unit: C]

Table 4 ANOVA table using tool temperature data for
different specimens
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