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In this paper, the capability index is introduced in order to improve the reliability of new concept
machine tools and the method to improve the machine accuracy from the analysis of cutting
process, statistical methodology and influence factors are proposed. In addition, the rib structure
of bed and column in machine toois is analyzed by using the thermal impact method in order to
analogize the rib pattern which has the small thermal deformation under thermal boundary
condition. In the analysis of column rib structure, thermal boundary condition is separated to heat
conduction and heat transfer to appropriate real boundary condition. Finally, performance chart of
bed and column rib structure is provided for designer to estimate each rib pattern and select rib

structure appropriating to thermal condition.
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Fig. 2 Design process for high reliability machine tools

Fig. 1 Influence factors on machine tools’ accuracy
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Fig. 3 Calculation of capability index in machine tools
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Fig. 12 Concerned point of bed rib structure
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Table 2 Properties of FC250

Density 7300 kg/m’
Coefficient of thermal conductivity 50.4 W/m-K
Specific heat 546 JkgK
Coefficient of heat transfer 5 W/imAK
Ambient temperature I8¢
Young’s Modulus 210 GPa
Poisson Ratio 0.27

Fig. 14 Boundary condition for thermal deformation
analysis

Fig. 15 Temperature distribution with time
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Fig. 19 Boundary condition of heat transfer
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