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Prediction of Cutting Temperature in Flank Face at High
Speed Steel in Orthogonal Turning
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Abstract

Temperature distribution on the flank face in orthogonal turning with cutting tool of high speed
steel is studied by using a finite element method and experiments. Experiments are carried out to
verify the validity of the temperature measurement by using a thermoelectric couple junction
imbedded in a cutting tool of high speed steel. Good agreement is obtained between the analytical
results and the experimental ones for the temperature distributions on flank face of cutting tool
with high speed steel. The analytical results show that the temperature on the top flank face of
a tool is higher because of the difference of the friction velocity on each face of the tool.
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Fig. 1 Typical cross—section of the orthogonal ma-
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Table 1 Physical properties (Metals Handbook 1)
AISI . M2
KS D: 1020 Work pi SM45C) re
ork piece { ) Tool (High speed steel)
Specific Densit Thermal Specific Average conductivity
ens

gravity /szy conductivity heat of the tool material
kg/m3 & cal/cm?-cm-s-C cal/g-C cal/cm?-cm-s-C
7.857143 0.28000 0.0774996 0.109 T 0.500000E-03

Table 2 Cutting conditions and measured data

1 R .
Vertical - |H tal -
Cutting ertical com orzonta corﬂ Depth of | Uncut chip [Tool—chip con-
Test ponent of re- | ponent of re- . Shear angle
speed cut thickness tact length
No. . sultant force sultant force degrees
m/min mm mm/rev mm
Kg Kg
01 101.562 32.052 6.873 1.527
02 119.023 30.921 6.204 1.20 0.20 1.402 35.6
A___‘__ - L
03 | 139.267 29.168 5.877 1.106
34.072 8.002 1.00 1.202 31.64
25.687 5.934 0.80 0.20 1.273 25.45
22.664 4.112 0.70 1.273 23.17
30.922 6.804 0.20 1.200
22.276 4.275 1.20 0.10 1.252 36.5
11.515 2 423 i 0. 04 1.305
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Table 3 Mechanical properties and chemical composition of materials

Chanical properties

Chemical composition (wt. %)

Yielding | Tensile T
Materials | strength | stress Mnj P S | Cr Mo | W | V
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5 1043 ]0.25/065]0.022]0.024 L
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