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In this paper, foam-composite sandwich structures for EDM machine tool components such as column and column
block designed by controlling stacking sequences and cross-sectional dimensions of the composite structures. The
original column block is a box-shaped structure made of aluminum connecting a column and a Z-stage of the system.
This research was focused on the design of efficient column block structure using a foam-composite sandwich structure
which have good bending stiffness and damping characteristics to reduce the mass and increase damping ratio of the
system. Vibration tests for getting damping ratio with respect to the stacking angle and thickness of the composites
were carried out. Finite element analyses for static defection and vibration behaviour were also carried out to find
out the appropriate stacking conditions; that is, stacking sequence and rib configuration. From the test and analysis

results it was found that composite-foam sandwich structures for the microfactory system can be successful alternatives
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Fig. 1 The existing column-column block system with
a Z-stage

Table 1 Material properties

. Young’s modulus Density
Material (GPa) & g/mg)
USN125 EL 130 1550

(carbon/epoxy) Er 10
PVC foam
(HT110) 0.078 110
Aluminum 70 2800
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Fig. 2 Young’s modulus of USN125 w.r.t. the stacking
angle
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Fig. 3 Natural frequencies of composite beams
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Fig. 4 Damping ratios of composite beams
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Fig. 5 The shape and dimensions of a foam-composite
sandwich beam
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Fig. 6 Natural frequencies of composite-foam sandwich
beams
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Fig. 8 The proposed cross-section of composite sandwich
column block for the micro-EDM machine
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Fig. 10 Specific bending stiffness of column-block
w.r.t. the composite thickness and number of
ribs
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b column-block width (#m)

h column-block thickness (nm)
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Fig. 11 Finite element models of microfactory machine
structures
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