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A Study on the Effect of Tool Thermal Deformation
on Surface Profiles for Turning Process

Zhe Man Lian*, Keun Ha Shin**, Min Sung Hong**

J, Abstract }

Crakst:y

During the turning of the workpiece, cutting heat causes thermal deformation of the cutting tool which influences the
surface characteristics of the machined part. This paper presents a study of thermal deformation of the cutting tool. For this
purpose, cutting too! is modeled based on Pro/Engineering and the thermal deformation is simulated by means of the finite
element method. The thermal effect on the surface roughness profile is simulated by using surface-shaping system. It has
been shown that the results of simulation are similar to those of experiment.
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Fig. 3 The thermal deformation of the cutting tool
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Fig. 4 Surface-shaping system of the turning process

Table 1 Simulation conditions

Condition( ] } Condition(2)
Feed 0.2(mm/rev) 0.4(mmrev)
Major cutting edge angle 75 45
Minor cutting edge angle 15 45
Cutting speed 250(m/min}
- Depth of cut 1.0mm)
Back rake angle -5
Tool Carbide insert
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Table 2 Material properties of the simulation

Thermal diftusivity ( ) 0.05(m? hr)

Coefficient of

0 X 108 {/
linear expansion ( 77) 60 x 10" ('t)

Thermal conductivity ( A} | 41.28 (Kealfm - hr - )

Relative coefficient

25/
of heat transfer (H} 0.25 (m)
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Fig. 5 The difference of surface profiles between ideal and
thermal deformation under the simunlation conditions (1)
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Fig. 6 The difference of surface profiles hetween ideal and
thermal deformation under the simulation conditions (2)



Fig. 7 The FEM model of tool insert
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Fig. 9 The profiles of the experiment condition (1)
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