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A Study on Slide Way Deformation from High Frequency Heat Treatment
by Finite Element Method

Sung-Oh Hong*, Gyu-Jae Cho"

|L Abstract ‘L

Finite element program(ANSYS) estimated thermal deformation quantity in high frequency heat treatment process of a
machine tool feed drive system slideway and apply deformation quantity in roughing process. Having processed the heat
treatment, minimizing methods of the quantity of deformation heat treatment process. Having done heat treatment with
high frequency after taper processing with considering the existed heat treatment generating the quantity of deformation,
existed quantity of deformation can be reduced down to 80%, consequently productivity and material saving can be achieved.
When high frequency heat treatment finite element method estimated deformation quantity at difference temperature and
time. it is progress at cost down and saved time.
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Fig. 1 3-D Modeling of slideway
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Table 1 Material Properties of GC300

1. Density ( Kg/m®) 7400
2. Youngs Modulus ( N/ m?) 140% 10°
3. Poisson's Ratio 03
4. Thermal Conductivity (W /m - K) Temperature (K )
57.36 293.15
54,01 373.15
51.08 473.15
48.57 573.15
46.05 673.15
40.61 773.15
39.36 873.15
38.52 973.15
8.79 1073.15
37.68 1173.15
5. Thermal Expansion Coefficient ( x 10 "8 /K) Temperature (K )
3.66 293.15
403 373.15
458 473.15
494 573.15
513 673.15
531 773.15
5.49 873.15
6.2 973.15
8.79 1073.15
9.88 1173.15
6. Specific Heat (J /Kg- K) Temperature (K )
544.19 293.15
54837 373.15
57767 473.15
594.42 573.15
611.16 673.15
623.72 773.15
648.84 873.15
682.33 973.15
715.81 1073.15
740.93 1173.15
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Fig. 7 High frequency heat treatment cycle
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Fig. 10 Final deformed shape of the analysis
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Photo 1 Schematic diagram of experimental apparatus
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