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| Abstract
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structure maintains better functions.

In this study, the griding machine bed was designed and analyzed by using epoxy-granite. Finite
element technique was employed to design and analyze the composite bed structure. Von Mises stress
and relative displacements between a tool and a workpiece were checked to compare a cast iron bed
structure with a composite bed structure. Dynamic features of structures were also studied according
to the process of modal analysis through natural frequency and mode shape measurement. Another
improved model was also designed using the accumulation of knowledge based on the use of the
structural analysis and experiments. Comparing with the cast iron bed structure, the composite bed
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The Design Drawings of Epoxy-Granite Bed
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Photo.1 Structure of Cast [ron Bed

Table.1 Comparison of Static and Modal Analysis

Results
Cast lron Epoxy-Granite
Displacoment Nax 0.0057mm 0.00282mm
. Nin 0 0
S e Nises | Nax | 0.2 wgl/m 0.0243 kgf/m?
stress Min | 0.00043 kgl /mm* 0.00159 kgf/m?®
Node number 150 liz H2.6104 1z
Node numboer 2 176tz 347.5680 Mz
Nodal Node number 3 280 Hz 474.7393 Hz
: Node number 4 327 He 904.4988 11z
Mode number 5 356 Hz 925.9732 Hz
Node number 6 427 Hr 1008. 695 Nz

7 82@HE Ao Fig2d 2 2dge &
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Fig.2 Modelling of The Cast Iron Bed and
Epoxy-Granite Bed
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Photo.2 Epoxy-Granite Bed
4.2 WEEX W JEdY

AgAPgez ol AeHAAAE $47}
& AEsiYTh, AEdeE 29 st
2290 (B&K type 8200), ¥4
@S 238 7S EA(B&K type
4381), 7M4EAY 2AYM2RE 28 FHdEE &
As5E7|(B&K type 2635)7F AHEHAOH,
T2E AGILE 9 B9 NS A3l 2Ch
FFT Analyser (DI-2200)7F AH&H%TH Figh & 4
AR o] AR o[t
x%, v& WYY %
el F+2E9 g9 A
& ARsldn AYE 8473 e AR eAYR
g2 sigoen ztz 24" ANEE FFTEN7Z 248
o Fog SHESEE SAUH ol RraM Za2ad

k|

BE ¥ A3tel 2]

Ao 742 2078, 15749 B4

=



3T AL A 8 W A 2 & 1999, 4.

o st FFHE AU old 74 gHYA M=
339 g Az 3§ Wl ol HFF dolHE 9
£319ct. 2edde Vibrant Technology, Inc At
58S A4 A Z28e ME scoped A5

M—— Charge amp. |
Accelerometer |
fmpact hammer | F.FT

Analyser

Fig.5 Schematic View of Instrument
4.3 48 o

Fig.62 Adds 8¢ 98t dAdE d4¥2n 5
NS A Uehd 2F8ue Az} e &
g3 8 vehd Aotk adoM By e Ar)e 9
of sl o EAl-1givtol Bl AP A A ]
gl A2 A7le] T $HE Holm glow ®rp w
2} dde A4S B 4 Uk & A u)dd o) &
Al-TE ol EA Wlert e gt g9 277} o}
A HEEE /T UEE ¢ F AUk

FHA 9 7% g é*lv} e 7229 AFHd o
gt a1 A e Aol A dAden Fig.7d4 &4
Fo] B AFYel AFdle AEsd Ao g
BAE T Qi ol FEA We=d dYo| 15mm A
9 $Fe oo sof qlo} wAHE Aoz FdHy
7|EF BEAFEE Wy o3t 2Fo] dAEo] =g
a7 A5gE FHY F¥E A" k3 W 18y
9 Hfdle 47H4 A5Yol BH AEFE el 9l
2 yE g A% 218 Jdehllz gleBR y& Hoe
W et Agdhs vd Anz Az

g EZA-a e EX Wz AL 13 w3 AFYA
 FEARY g A5t dg 2 g velz 9l
o}, o] A= A W=9] A o 460kef o3 o
ZN-agveled Hze RAY F 620kef o2 FA
AR} o Al ER) =9 FFo] o A3 5
9 F7kell 93 BAY HEl E 3 AL UdgdE B
Fokn BHO w2 999 a{3%5E JEhiEz B3
o2 f% HNTn A HEY AsY A
FAANE 502~510 HziE2olA Lslgoen o Zx-2

_67~

PuiolEMe 515~655 Hz Alejold 2aaigct. o)A
< A EFA-af Vel Exl WEst vEY A dEME
FAHA W B Hdite ng Bo@ich 2 A
A RS H A5ge YA ggted ol dlEA-
TPV EA W) oy 73 o) FAA v B
o 28 AA7l 0% aFH ez 4A7 99
Table.2& FHA ¥W=ot o FA-Tgfue]Ex Wz
A Z2AE LHAESS curvefitting BUVE o) g8 7
3 i) o] AelA & & gl5o| o] EAl-1gue]
EA vl=rt 384 sl=Ro} o suje] ZulE Aun
o] Bt eHHE A S48 7 dSE ¢+ st

[ 73 ax M#IOBTUPRE 21X/ %e v

124
B3R
31m

-92 7en

(zon_“goom o st o 1 %005 356 Ay
T ex . MeZooil urr qxnwb v T B T )
S76m | |
| i W%Hmmlhﬁnwhmmm'

"o 3N 100m T 1 m 2wem s LY 00 240w @Ow

(a) Cast Iror Bed

_M#1 001 UFF <XV

;
. !
S U

, BAm e e
g 30 Um. lllhv l e Erm &SUm 300an $50m &en'

) 1833ma0 0w o f
1 20 ME 0N UFE <ix/1X> v

=
{

am 1w HHm 10 Ly 250 AXiny A30m oihm,
B265mpe s :

(b) Epoxy~Granite Bed
Fig.6 Comparison of Measured Vibration Signals

Table.2 Natural Frequencies and Damping Ratios of
the Cast Iron Bed and Epoxy-Granite Bed

Cast Iron Epoxy — Granite
nﬁ Mode | Naurd | Davping | Mode Natral | Damping
shape | frequency | ratio (%) shape frequency | ratio{%)
1 XBM 155 Hz 041 XBM 335 Hz 23
2 YBM 185 Hz 043 YBM 345 Hz 16

T™ . . TM 512 Hz 18

‘4 PlaeBM| 305 Hz 040 ComBM | 655 Hz 28

PlateBM | 335 Hz 059 ComBM | 755 Hz 25

6 Plate BM | 437 Hz 0.36 ComBM | 945 Hz 27
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Fig.7 Comparison of Mode Shapes on X-axis
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Table.3 Analytic Results of Original Model and
Improved Models

Epaxy Granite
Cast Irm} Original | Improved | Inproved
Mkl (Ml 1| Mdel 2
Reight (igf) 0 0 am
D EE
Density 73 2%
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Satie W': }::;m;"?‘ wx | 012 | 004 | 0085 | 0087
Mok uber 1 Dk | AL, Wik | B
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(a) Cast Iron Grinder

(b) Epoxy-Granite Grinder

Fig. 10 Modelling of Grinder
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Table.4 Comparison of Relative Displacements
between Tool and Workpiece

(unit © mm)
—

Fpoy - Granite
Axis | Cast lrn Original Improved Iproved
Mokt Model 1 Mokl 2
Relat ive Displ " X 0.0214 0.000019 0000068 ] 0.00008
between Tool and ¥ 0.9612 0.00003 0.00065 0.00087
Yorlpiece z 0429 | 0.0008 | 0005 | 0.00%

71

(a) Cast lron Grinder

. " vk

(b) Epoxy-Granite Grinder

Fig. 11 Relative Displacement between Tool and
Workpiece
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