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Study on the Manufacture of Resin Concrete Machine Tool Bed
with High Damping Capacity

J. D. Suh*, K. G. Bang*, D. G. Lee*, T. H. Kim**, B. S. Park**, and W. S. Choi**

ABSTRACT

High-speed and high-precision are trendy at present in the development of machine tools which are required
for various fields of industry such as semiconductor, automobile, mold fabrication and so on. High damping
capacity of the structure is an important factor to obtain precise products without vibration during
manufacturing caused by rapid transportation and rotation of spindle unit. Resin concrete have high potential
for machine tool bed due to its good damping characteristics. In this study, the static and dynamic
characteristics of the machine tool bed were analysed. Also, the hybrid machine tool bed, made of steel base

and polyester resin concrete material, was manufactured and its good dynamic characteristics were proved

experimentally.
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Fig. 1 Machine tool structure

Table 1 Specifications of the machine tool

27 1830 % 1600 1850 mm
2E 7 09 % 03 mm
wWolal dam Jd 10 - 30 gm
R o] kg 20 kN
ol% ANX, Y, Z) 600, 400, 400 mm
ol FIMEE (X, Y, 2) 1.4g, 14g, 2g )
A (X, Y, Z-Slide) 550, 1100, 290 kg
T Fig. 2 Welded steel base for resin concrete bed; (a)
FEHAF 30000rpm Top view and (b) Side view

- 430 -



3 HES] B 2 S5 54

-
2

o

a7 Ae] W == Table 29 2 81F
o8 Hgsted wWyge] A AR
AAA FRES HY WS Hsie &
rETH og dFe] 2HEE w Wy
7] #18kd Ansys 5.5 ol &3 3t
T3kt #aleliz Solid 45 £ 4 E AR
o atgre] 67 HE P Y AARUE
#atdvh ¥y s A Caselod #ol BE A
B A 5 sFe] nHRE we) P WEgDd
o] Linear motori°ll 49.1 um, Linear guide-ol 6.3
- 65um , Work table®l] 49um% =83 JAS
A= Aoz Algdd,

Fig. 3& Case 102] 38 ¥ X A7ojc}

o

—_
L
i

1,
oX ©f

L M
32 g J 2 o

o
pﬂ.Eo.W

Y 9 ko o

|

[e3

{1

i

ofl
Lo
2

i

ol
==

)
i
a2

Table 2 Static load applied to bed

Casel : W= A}3F (7.8 ton)

Case2 : Hlol &2l F X3t (1.3 ton)
Cased : xy.z SEtol=ol o)st A5
Case4 : linear motor®] H2}7]8 (2.1 kN)

Cases : x fetolzo olg ¥ 33T
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Fig. 3 Von-mises stress distribution in Case 10
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Dynamic charecteristics of resin concrete bed

(b)

Fig. 4 Mode shape of; (a) Ist and (b) 2nd mode

- 431 -



3.8 E 239 E A3 F Azsle 4] A0

dd TAYEE Feol 2, AEA Fo i ¢. ¢
& Fxlof 2, A F A7 EgE EHAE %E}Oﬂ"“:—it 7335}21]9} %ﬂ*ﬂ% A vg
ofcy, £ ATA FRE AAYE uvste 7} L 3
Aol Ay vI-100K EPo) 28 F2 (hRsE) ez o%i— %EQ] Gel Time® ZEE 7%
ArgEtgen FAE AdLoE MEHE Aot FRA BjEg A3
40mm, 25mme] & 22ty 4-8mm, 2-4mm A2 A
Z, v E mHlE ALgE gk A FERE
S a7stng ¥ FAENA ¢4
s 27 9lste Adidos AW Bk €

¢

4

i

1

L‘*-‘,jo}‘_,(‘L[‘

b usol A}‘g ] il 5]—‘4]9‘]' 'T‘zl 1—1‘
= Aol wpeAsiny et mae 548
Ao b 2aer Fo) 7]Ee] 24
o] o2l do] v uleld oA B
1

5 ‘31 &) a<] ?q ,] Zgul g

o) oi“.
file!

g
ik
E-)

-

v
-

>~
i g
[
-

{

x ooff o ot
¥ ko Yo ok
d 0

pa

£
Hm

>~
—-L.l -_
o ”P
o
b4
s

=
>

«

-
o
foca)
B ooX
Lo
rlr

i<}
5o
Z o
a had
@
-
.

0
e

Table 3 Mixing ratio of resin concrete (wt %)

|

]40mm | 25mm | 4-8mm | 2-4mm | Sand ( Resin
!

S— - I

7.1 71 1 300 , 10.0
1
|
]

303 154
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Fig. 7 FRF of resin concrete bed

Table 4 Natural frequencies and loss factors of resin

concrete bed

Natural frequency Loss factor
Mode
(Hz) U
1 93 0.07
2 131 0.07
3 158 0.06
4 200 0.04
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