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Study on the tool temperature estimation for different cutting conditions
in turning using a statistical method
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ABSTRACT

This study is on the estimation of the tool temperature for different tool nose radius and cutting conditions in turning. The
experiment 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 thermo-couple which is

embedded in the insert tip. Using a multiple linear regression method, the tool temperature can be determined as an

exponential equation with cutting variables and tool nose diameters for different tool materials. The equations determined in
this study show a good correlation for the cutting conditions and can be used for the tool temperature estimation. The resuit
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.
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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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Fig. 3 Tool temperature vs. cutting time, cutting speed
200m/min, feed rate 0.35mm/rev, depth of cut 0.5mm
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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: T]

Cutting speed, m/min
Feed rate, mm/rev, Dept of 80 120 | 160 200
cut, mm
0.1 84.1 [10541117.1} 130.6
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0.5 164.9 |204.81233.7| 2582
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0.5 276.5 [318.9 13448 | 354.6
0.1 859 [119.3]129.1] 138.6
0.05 0.3 151.6 [179.0 [193.4{ 2083
0.5 187.1 }221.0{230.0| 268.5
0.1 1163 | 140.2 [ 158.1| 166.8
SM4s5C | 0.20 0.3 196.9 [224.3(248.7] 265.8
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Table 4 ANOVA table using tool temperature data for
different speci nens
(a) SMC20C

Sum of Mean of
squares dof squares Fo F(0.05)

Regression | 0.8708 3 0.2903
Residual 0.0343 32 0.0011
Total 0.9051 35
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270457 | 292

(b) SMC45C

Factor | Sumof | qop | Meanof | po | pqos

squares e squares
Regression | 0.8157 3 0.2719
Residual 0.0838 32 0.0026
Total 0.8995 35
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