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Abstract

Recently, The machine tools have been
needed for high speed and accuracy to increase
productivity. The most important thing to get
a more stabilized machine is to know the
frequncy response which has an effect on
manufacture a lot. This problem should be
considered seriously by many researchers.

There are many programs about FEM. but
just using FEM program to get information of
the object is not enough to put our confidence
in the stability of the structure design.
Therefore, the purpose of this research is to
make a study for proving one of the ways to
design to produce stabilized a machine more
efficiently by comparing FRT with Simulation
through FEM. At this two tests, we can learn
about the frequncy response area causing
resonance and we can reconfirm the result to

trust.

Key words
FRT (Frequency Response Test)
FEM (Finite Element Mothod)

—

1.A &

Aol A E 444 BHS AT FUE B4
2 Ao} gAselzkn Aok ojel wek A4 P
4o 9% 248 2 2SI} LFHAAL Q)
o, olel# 24t FATARFIE AW A
g9 gtk YRHoz YUY AFEE
o WA NATEEY AFe HBEES F
shsh el AXA HA BHHE FA7

5 HAg
design for a Machining Center by FEM

oET ety AA

A E

ME ) HH A

, AAd/5 s

HHH‘_ el Fﬂr‘_ AE

Az

] OlN
N
P

x

£ aFqAE AT AR FAste 37

A A4 s Aox 334 B3
FAASLZ st WASE AFFY HolB

3 A2 AT QoAE
AT B Faste] HABANARE
FAARLE AW FRES HAWIL ALe
3, A FAAAG FEAY LY o)
ol AF FH5E FFHOR L, B3]
LR L EREFERCELY -

2. 7= A Wy
2.1 249

3Ate 2dy g FY3tr] A8 4 FYEof
Aop sl HFEL 24d £HE 334938 &= &
Aoltt, 4 ZRRPe mwol M3 B AFo
AFEE (F)SA A A, AR dA A E
FAA FAEY HEel AHEE I € BC-5000]
g H3gAdee 22 E gotdtes Ao B 4
Fellde 2d3y @ A4de] $89L CATIA
V5R7S ol &3ttt Table 1 & BC-500 23 A
8o Age Jeld E¥olth Fig 1 € BC-500
BN A 24y Jebd 2gort. 4
BC-500 Ry Alejel F3E AHny wUx HA
BFE ARANFE W=E 2/ FEOE ol F9
2z 9em 2719 M= RES AMEZ BEE o]&3}
o 3o W=z 2P glon gRE H=

=

- 381-—-



o Qda HolEo] gX|tn o] REL g
B HE e wBH} 5EEE Bor R
2o gAste Hwd vz ME AN X, Y, Z %
Fog olfo] e &toloe} Aol X3
3, 205 AP 2YH Yrh Dﬂd H = 9]
5 Ad —‘%5—01]% ATC7} §x%e}. =% 3§
HAUS S AHEY AQd2x golEe ¢ l?& 3
AEo Hadol Q ‘-1 Hol &2 Hdo o) A
geojxw wql M=o AYo] AHx Hol2R

24:10}04 Zgursfo] nazgo] A3 Hox
Y F ANFTY 28-S ATCO 98 252
o|Fojdr} BYUW Tefolrie] YRE AW B
ZHol ANTh

\:1

Table 1 BC-500 specification

X 800 mm

Stroke Y 630 mm
Z 630 mm

X 26 m/min

Traverse Y o :M/min

Speed Z 26_m/min

Spindle Maximum 4000 pm

Speed Standard 50~3500 rpm
Machine Weight 6.3 ton
ATC Tool .Storage 54 EA
Capacity 4

Fig. 1 The modeling of BC-500
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Table 2 Center of the gravity
H| = = &
NE A < A 3

Gx(mm) | 741.926 | 613.952 | 741.926 | 613.952
Gy(mm) {-267.023|-267.023| -9.32 -9.32
Gz(mm)| 789.16 | 789.16 | 789.16 | 789.16
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Fig 2 BC-500 after meshing
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Table 3 Material properties and number of
nodes and elements
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3th mode

4th mode

Fig. 4 The mode shape of BC-500

Number of Nodes 9423
Number of Elements 29216 3 2% 54 49
Young Modulus 2 x et Nf m? 31 AgaxH
Poisson Ratio 0.266 2 4% AHEHIY AZPNZE Table 4

Fig. 3 BC-500 after meshing
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Table 4 Experimentation apparatus details
Menufacturi
Apparatus Model enufacturing
Company
Difa Measuing
Analyzer DSA212 Systems
nalvee The Netherlasds
Impact v rRPULSE|  Dytran US
Hammer
Accelerometer 863405 Kistler Switzerland
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Fig. 5 Experimentation apparatus
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Table 5 Mode of The Frequency

Frequency (Hz)
1 Mode 50.95
2 Mode 74.95
3 Mode 95.46
4 Mode 114.96
5 Mode 137.3
6 Mode 160.12
7 Mode 193.78
8 Mode 347.84
9 Mode 362.48
10 Mode 377.°7
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Fig. 11 Result of Frequency Response Test
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Fig. 12 Result of Frequency Response Test
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Table 6 Result of Frequency Response Test

Frequency (Hz)
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Fig. 13 Diagram of The Comparison with Test
and Simulation.
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