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Experimental Study on Structural Characteristics of Machine Bed Model
Using Epoxy-Granite Material

H.Y. Maeng* Y.l Park*, S.T. Won**, J.H Kim**, H.S. Lee***, ]J.K. Park***

ABSTRACT

This study is to develop a new composite material, a mixture of epoxy resin and granite
aggergates which is called Epoxy-Granite, to overcome the mherent disadvantages of conventional
materials commonly used as a bed structure material of long-term dimensional/thermal stability.
Under the various manufacturing conditions which could be formulated through experimental
investigation, we have constructed 6 kinds of Epoxy-Granite structure models having one fifth
the size of the ultra-precision machine tool bed structure. They are compared with cast iron
and pure granite models through the dynamic fest and the thermal deformation test. Both
in the steel ball dropping test and in the forced vibration test, three types of epoxy-granite
models made in this study have shown much better dynamic characteristics than the cast
iron model and almost the same characteristics as compared with the pure granite model
In the thermal deformation test the above composite materials have also represented lower
thermal displacements in the vertical direction of each model as compared with other specimens.
It is therefore seen that the epoxy-granite composite material can be applied to the construction
of high-precision machine tool bed, instead of cast iron or pure granite.
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Table 1 Preparation of epoxy-granite material

Size of filler
(% in weight)

under (. 149 (20%)
0. 149~1. 68 (20%)
1. 68-4. 74 (20%)
4.79-10(20%)

over 10(20%)

Hem

Selection of filler
size (mm)

Mix ratio (weight) of

filler to epoxy resin 13:1
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Fig.1 Dimensional configuration for the bed
structure model test
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Table 2 Composition of specimen materials for
bed structure model test

Filler material Epoxy | Insertion

Model ) resin | of large

Coarse Fine used block
1 | White granite | White granite | ED -
2 |Black granite | Blaxk granite | ED -
3 " " EC -
4 " Ferrite ED -

5 " Blaxk gramite | ED granite

] " , ED | red block
7 Cast iron - -
8 Natural granite - -
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Fig. 2 Vibration results of bed structure models in steel ball dropping test
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Table 3 Experimental results of the steel ball dropping test
Type of structure model 1 2 3 4 5 6 7 8
Maximum amplitude after drop(0.1V) 2.4 2.2 2.7 2.2 2.5 2.7 4.0 2.6
Vibration disappearing time (ms) 15 8 11 19 10 10 18 14
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Fig. 3 Vibration results of bed structure models forced by rotation of eccentric mass in

the isolation spring support
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Fig. 4 Cooling temperature curve of each model
material due to heat transfer
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Fig.5 Thermal deformation in the wverical
direction of each model due to heat
transfer

Fig.6 Angular distortion of top surface of each
model due 10 heat transfer
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