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Thermal Displacement Estimation of The Guide-bush System
According to Operation Speed of The Multi-task CNC Lathe
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Table 1 Properity of materials

Thermal Thermal | - Specific ~ Young's
Material  conductivity ~ expantion (kg/m™) heat modulus
(w/mtc)  (1/C) 9rm) - (J/kgC) (Pa)
SM45C 51.9 1.2x10°° 7850 434 2.05x 101
SCM440 42.7 1.07x10°° 7833 450 2.1 10"
SuI2 54 1.25x107° 7833 420 2.08 < 10"
M-Bronze 9.6 2.2x107° 83000 380 1.1x 10"
Brass 110 1.8x107° 500 390 1.0 10M

Table 2 Heat generation of angular contact bearing

Operation speed (rpm) Heat generation (W)
1000 2.20
3000 6.62
5000 11.04
7000 15.46

7000rpm
Fig. 2 Temperature distribution (FEM)

349



i

3000rpm
Fig. 3 Thermal displacement (FEM)

Table 3 Thermal dispacement

X-axial(ym)  Y-axial(um)  Z-axial(um) Total (;im)
1000 rpm 2.45 242 5.10 5.17
3000 rpm 6.36 5.62 11.98 12.16
5000 rpm 9.30 8.10 17.15 17.40
7000 rpm 12.23 10.60 22.32 22.64
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(b) Schematic diagram of measurement positions

Fig. 4 Expecrimental setup
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