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Abst:ract

The key factor in reducing the overall cost in many industries facing machining processes is choosing the
optimal machining conditions. The effect of heat is a well-known phenomenon in machining processes. In
this study, the effect of this parameter on the behavior of chips and the forces applied to tools in CK45 steel
machining was investigated. These samples were machined and then simulated at temperatures of 25, 70 and
100 Ce, and the simulation results show a good correlation with experimental experiments. Based on the
results, it was found that the chips exhibited the highest spring behavior at 70 Ce and the highest deformed
thickness of the chips occurred at 25 Ce and the lowest at 70 Ce. has fallen. The forces applied to the tools in
the Y and X directions increase with decreasing temperature, but the temperature of the tool tip increases to

70 Ce and then decreases dramatically to about 400 Ce due to reduced friction.

Keywords: machining, simulation, CK45, chips
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Table 1

The Chemical composition of CK45 Steel alloy

Chemical composition (wt%o)

C Si S Cr Mn Ni P Mo Al Cu
0.42 0.2 0.015 0.090 0.47 0.09 0.01 0.02 0.01 0.02
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Parameter o rpm RTool Progressspeed Sample temperature (°C)  Liquid Cooler
Data 60 mm 250 1 mm 0.1 25 70 _100 _




Table 2
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Mechanical and thermal properties of the workpiece and tool [7].

Propertics CK45 WC-CO
Density o(kg/m3) 15700
Young's modulus E(MPa) 560000
Poisson's ratio 9 0.25
Thermal conductivity k(W/moC) 267
Specifc heat capacity c(J/kgeC) 140.7
Thermal expansion coefcient a(1/0C) 4.7 x 106
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Parameter amount
Shape complexity Complex
Sutface Speed (v) 250 m/min
Feed rate (f) 1.5 m/rev
Material tool WC
Elements 1000

Mesh Node 500
Length of cut 35 mm
Friction coefficient 0.6
S Number of Step 100

tep

Step increment 10
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Load X (N)

Temperature (C)
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