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A Study on the Thermal Stabilization Design of a New Concept Compact Machining
Center
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In this paper, thermal stabilization design of a new concept compact machining center has been
investigated. A new concept machining center adopted a new X-axis as a NC rotary table. A New
concept compact machining center is designed that spindle speed, feed rate and NC Rotary table
speed are 12,000rpm, 60m/min and 110rpm each. The analysis is carried out by using FEM
simulation Solidworks, CATIA and ANSYS. This paper is focused on the thermal deformation
according to temperature distribution of a spindle system and feed drive system. Heat transfer
analysis is performed according to heat source and atmosphere contact parts. As a result, this
compact machining center is designed as a thermally stable structure.
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Fig. 1 A new concept compact MCT to reduce machine
width
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Fig. 2 3D Model of the compact MCT
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Fig. 3 FEM Model of the compact MCT

Table 1 Material properties of the compact MCT

Density| Elasticity| Poisson’s ﬂmm] M Specific heat
)| Gy | o | SISO ey
W) | ¢ain'c)

SCMAISH | 7850 | 205 029 427 104 477
GC30 T30 D0 025 558 171 565
SMASC 7817 | 20 | 028 | 519 | 105 | 4% |
SUR 7860 | 2058 | 030 419 125 473
SiNy 3200 | 314 025 293 30 795
SCM445 | 7850 | 205 029 26 104 473
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Table 2 Material properties of oil
Kinematic viscosity Specific heat
(cSt) keal/kgC
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Fig. 7 Thermal deformation of the compact MCT

Fig. 8 Thermal deformation of the spindle system
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