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Thermal Characteristic Estimation of
NC Machining Center Bed following Rib Structure

Yangjin Kim*

l Abstract }

Rib structure has been used to bed and column of machine tool to heighten weight stiffness ratio, cost performance

and weight saving.

In this paper the bed rib structure was estimated with thermal characteristics. Using superposition principle, machine

tool designer can describe every complicated heat generation in the machine tool thermal source. As thermal

characteristics, thermal deformation of guide rail and column and Maximum-minimum temperature variation were

selected. The size, configuration and direction against the thermal loading surface operated to the thermal characteristics.
The DB chart was made following rib structure estimating thermal characteristics. With superposition principle and

DB chart, machine tool designer can prognosticate the thermal characteristics without FEM analysis to every bed rib

structure.
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Fig. 3 Model for confirmation of superpesition principle

Table 1 Properties of FC250

Density 7300 kg/m3

Coefficient 01_‘ "_Ihermal 50.4 WmK
Conductivity

Specific Heat 546 JkgK

Time
[minute]

(a) Thermal boundary condition
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(b) Thermal boundary condition
Fig. 4 Thermal boundary condition
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Fig. 6 Database of bed rib structure
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Fig. 7 Bed rib model for FEM Analysis

Table 2 Properties of FC250

Density 7300 kg/m’
Specific Heat 546 J/kgK
Coefficient of Heat Transfer 5 Wim2-K
Bulk Temperature 18T
Young's Modulus 210 GPa
Poission Ratio 0.27

X, ¥, Z axis restriction

Y axis restriction

Fig. 8 Structural boundary condition
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Fig. 9 Thermal deformation distribution with time

Fig. 10 Temperature distribution with time

Fig. 11 Isosurface temperature distribution with time
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Fig. 12 Thermal deformation of rail with time
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Fig. 13 Thermal deformation of column with time
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