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A Study on Prediction of Cutting Temperature in Flank Face at High Speed Steel

T.O.Jun : C. E Bae

Key words : Orthogonal turning(2z} 9 A 2}), Flank face(Z o] §9), Temperature distribu-

tion( 2T B )

Abstract

Temperature distribution on 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 analy-

tical 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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Table 1 Physical properties
KS D : 1020 Work piece(SM45C) ?(fll(:}{l\i/glzi speed steel)
Specific Density Thermal Specific Average conductivity
gravity g/em’ conductivity heat of the tool material
kg/m’ cal/em’ - em - s - callg - C cal/em' - em - s - T
7.857143 7 6.28000 0.0777499 0.109 OJOOOOOE 03

Table 2 Cutting conditions and measured data

Test Cutting vertical com Horizontal com
No. speed ponent of res ponent of res
] _m/min ultant force Kg ultant force Kg
01  179.257 36.075 7.025
] 02 10}.562 ) 5372,052 6.873
03 119.023 30921 6.204
04 139.267 29.168 5.877
05 _162.426 29.024 5.516
i1 37.225 9.206
7 12"7 34.072 8.002
13 134.274 30.836 7.076
14 25.687 5.934
15 22.664 4.112
) 21 30.922 ) 6.804
22 27.040 .BE6
23 142.526 22.276 4.275
724 17.552 3.202
25 11.5 15 2.423
7 Tool matenal HSS
Remark Work plece SM45C
Rake angle : 18 degrees

Width of Uncut chip  Tool- ¢hip g0 angle
the cut thickness  contact length degrees
mm mn/rev mm
1.674
1.527
1.20 0.20 1.402 35.6
1.106
0.982 B
1.20 1.184 38.72
I.OQ 1.202 31.64
0.90 0.20 1.251 28.45
0.80 1.273 25.45
0.70 1.273 23.17
0.20 1.200
] 0.15 1.252
1.2 0.10 1.252 36.5
0.07 1.305
0.04 1.305
Tool clearance angle : 8 degrees
Room temperature 22‘0 7 7 7
|

(48)
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Table 3 Mechanical properties and chemical composition of materials
Mechamcal pmpertxes Chemlcal composxtmn(o/r)

o VYerdmg Tensile ‘VErlo?n’gaﬁ— e

Maaterials strength stress : Hardness  tion C Si Mn P S Cr Ni Mo w v
kg/mm kg/mm2 G

- SM45C 22 38. 75 115 HI"EB ‘*25775*‘77707&» '(;é5 a 1)765 0702;761(5274 T
- Iiéé 7 KE;Z : 182 647HrRVC/7>Wlﬂ4 ) 770‘8;5 ‘/76 37 053” 0020 0.62177 ;27 ”6.2877*‘ 7:’)728 7675{ ‘71@

YA SRR IS 2H50) e 27 AN E 7H28 S FHBZ 2281 )
AGR2 78 AW Wgo 2 0.46mmel H2 < DHEHA St Aol A o
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= OFH 0.75mmE @A R Ag- W AT ALE (0.001mm)E A A 3o Aol g glsiy A
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