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Development of Drilling Center Column made of Epoxy-granite Material
and Experimental Study on it’s Structural Characteristics

8.T. Won*, J.H. Kim*, Y.L Park**, H.W. Lee**, H.Y. Maeng**

ABSTRACT

A new fungible material named Epoxy-Granite composite is applied to the column structure
of drilling center in order to investigate the advanced dynamic charateristics comparing with a
conventional cast iron material. The dimensions of new column structure are adjusted to keep
the same stiffness (EI value)and the manufacturing conditions are formulated based on the
preceeding research experience about the development of Epoxy—Granite structural material.

" The two kinds of experiments are set up, one of which is for the measurement of natural
mode and frequency using experimental modal analysis, and the other one is for the measure-
ment of vibration amplitude during idling operation of a machine tool.

‘The comparison of maximum accelerance values at each natural frequency of bending mode
shows a Epoxy-Granite column have larger modal damping ratios (over 2times) than a cast iron
column, "The vibration amplitude of Epoxy-Granite column measured on the bed, motor base,
and top of column are also much smaller (up to 12%) than the case of cast iron column. It is

‘therefore confirmed that a BEpoxy-Granite material exhibits a good anti-vibrational property
even if it is used under the actual operational environments of machine tool as a practical
structural element.

Key Words : Epoxy-Granite Material (] ZA]-Ze 1ol EAY), Drilling Center Column(=2# 48 2
#), Design and Manufacture (BA < A=), Structural Characteristics (T254)

< HeAddEn 2449
* Aesduttn AALA S

87



QA - AEE -

O EREELE

=4 %] ]

.M E

fEEe 714, AA £E F9 FEEL 2EE0
+F g EE 9 €38 59 £TEM B2 T
Mo 7452 282 A 99 ol stEAME Ah
A& 72 FEEE golHr FHog =Ed
A Bol ol4dtm ok, =9¥ 4Aee 7HF 32
=E ¥/ 98ide 290F BA, T € FRA,
7lelgte, oldARA, FRAR 2D VA BEATZ

59 7 XY A 2R3 A4 YL f
A=ojol 7HEete F8 T2EL NS 2% &
A3} Aol Holdd FA Bd 2 FFHENE 2
A% MY F2EZ A4 AFEoiokdt AU
9 75& 4FE £ JA AW
2 FRARE F2 Al4H & FEARY §4
22 AUsty JV1AS FEREY A fzAE
golr ojn] YMRE olF AAF 4
&Ae dg ¢4 ATE Fad em Uk 2
z é%@r ¥ A £9 3137} Resin concreteol™® =
429 StuderAl, 4959 Cranfield 1L7T., ®=¢
AnocastAt 1813 294 GeselshaftAl SoldE &
@AM AN Gale) S48k AbgEta ¢l

o
T

@

er‘—u

=
{B==P )
..l
o]
-

T Hode 9304, 2497487 59 4947
B oohie BiEA FH2H0AZA o ZEUAE &
Hata i Agelr), B

A A7 ALFAIIAY FA,
EAo #AR | 2A]) 9REE o 24
°|E(Epoxy-Granite) &AM E HALd v} glon}, o
AFE ofF 2dd A4e 58 ARND 3o
Aol %k,

g2 B ATME ol ARE 48 TANAY
Z8d) F4a7] d4F F& A7 FRGAAA A
24 Ngstn e ©Ed e HE S AFA-aEd
ol EAZ oA Azstn 71Ed ASHD e FEA
ZAyTe] Bua AEE Sote =8y A" PRI
o AA/ER R5o ¥IE ZESFAT.

e

—

min

2. OlEA-12fto|EX] el A & HF

E adFdME @4 Au¥a e =24AE(CNC
Mini-Machining Center)sl #ZE o FAl-2ejito]
EAZ AAste] 2 B4E FrslEh, 44 ONC =

88

23 7hEe FEEE PN AFMe 28Ed
AgHe AFE AT Zart A3, o HdME
7rE7\ A WEst dY B gt op HeAoldE
‘?’h} AN 72E AFA-afgvelEdz BAY &3

2 Gl AT & AFAM e o8 BT &
f% T ATE FYAIE o 4 2R A8
e 1 ARE stfEvE SR Fig 1& € @7
o tidel =8% Aded] W=, ZE, d= 52 vg
Wi gith

Fig. 1. Structure of Drilling Center (Bed, Column,
Head)
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Fig. 2. Design of Epoxy-Granite Column
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Fig. 3. Photo of the manufactured Epoxy-Granite
Column
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Fig. 7 Comparison of measured vibration signals
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Table 2 Comparison of maximum accelerance values
at natural frequency
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Fig. 8 Comparison of measured frequency response functions
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