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Fig2.1 Various regions of component

Table 3.1 Material properties of Antenna system

‘ L
i Nem J Steel Aluminium
- . B

] E(Young's Modulus) ‘

2.1%10° {kg/mms?) 2.1X10% {kg/mms?)

v{Poisson's Ralio} | 0.3 03

i
}
T 785%X10" {kg/mm’) [ 2.3X10° (kg/mm?)
S U SN L [P

p{Density)

Fig3.1 Finite Element modet of total system
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(a) Subrefiecior

(b) Backing stuctwre & Reflector

{c) Center hub

(d) Pedesta mount
Fig3.2 Finite Elerment modal of each component system



Table 3.2 Hatural frequencies of sach componient Table 3.4 Strain Energy Coherence of
- antenna system (UNIT : %)

{ -MVODEi (A;) o

1 COMPONENT } — N

‘ Poise | oz | ard 1w [ s i NATURAL FREQUENCY
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Center hub ] 1304 2122 2122 2625 3973
i _ ] e

i
1871 330 | 1345| 1021] 446, 291
[

Pedestal mount

Center hub

(Component 3) 77311071 509( 016 91.12| 543

Table 33 Comparison of nalural frequencies of antenna system between
CMS and conventional FEM

Pedestal mount
{Component 4)

Backing structure ’
1
i
|
|
|
1
i

5840|7578 | 7228| 046|321 | 5747
[ R T N i
| MODE (Hz) S : )

METHOD |- - . — -
1, 2nd 3rd 4th Sth
i - A 3 m
FEM 485 557 594 12.14 1281 < O Component 1
i - - - —— h] Kl Compmem 2
cMS 482 5.60 592 | 1214 | 1281 $ B Component 3
- A - 5 W Componem ¢
ERROR(%) 08 | 05 03 0.0 00 38
T B
s
e é
i —_— 5
i : s A 3 Sth 6th
% ! 1 Number ol Mode
g —_’/ ‘\
2 '™~ :
é» ! ) N Fig3 6 Strain Energy contribution of each componc-*
2 =
|
-200 ‘L . . R _T_a\_blg_g_S_ Kinetic Energy Coherence of
9 4 8 12 [

antenna system (UNIT @ %)
Fregiency (Hz)

Fig.3.3 Comparison of frequency respanse function of antenna system
between CMS and conventional FEM

o !

! i
i ’»w ]
Backing structure

! . & Main refiector
i
I

NATURAL FREQUENCY

COMPONENT o
1st 2nd | 3rd 4lh Sth 6th

Subrefleclor struts

598 622) 235 9971 0.26| 80.99
(Component 1) o

46.61 | 4618 53.87 025| 061 4.18
surface panels

{Component 2)

Magnitude (dB)

Center hub

43 1.64 0.04 | 99.08| 4.02
{Component 3) 363| 4300 416

W 77&‘13_ 16 20
Frequency (Hz}

&
<}
=

o= ——

Pedestal mount

4. .14 000| 005 081
{Component 4) 378 60} 2

Fig3.4 Frequency response function al exciting point 1000
& response paint 1

Tabie 4.1 Natural frequencies of system according to

73

—e— 14! mode slifiness change
20 nade
S0 mode
— e Ammodn MODE (Hz)
o= S I'sTIF. (%) -
T e i tst [ 2nd | 3d | 4m | 5th | e
b 20 443 | 542 | 569 | 1214 | 1280 | 1476
3 2
K 95 453 | 552 | 581 [1214 | 1280 | 1477
5 . e
3 100 462 | 560 | 592 | 1214 | 1281 | 1478
|: E—— — e i105 . 471 | 569 | 603 | 1214 | 1281 | 1477
wol .. _ [ 1o 480 | 577 | 613 | 1214 | 1281 | 1478

Frequency (Hz!

B
Fig35 Modat coodinates at exciling point 1000 & response poinl 1

100

Comprment 1
Companen 2
Compement 3
Compement +

'
3
1=
i

8 12 16 20
Frequency (Hz)

=}
a~

Kinatic Energy Canerenca (%)
E
;
maco
Hagnitude (B)
7

4th Sth 6th
Number of Mode

Fig 4.1 Frequency response tunction according to stiffiress change
Fig 3.7 Kinetic Energy contribution of each companent
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Table 4.2 Nalural Irequencies of system according to Table 43 Natural frequencies of sysiem acoording to

mass change stifiness & mass change
MODE (Hz) ) | TMovE )
MASS (%) - | case . e .

190 | 200 | 3 | an [ mn | eh | 1st [ 2na | 30 [ Tam | sm
90 | 482 | 583 | 622 | 1214 | 1281 | 1470 [ case 1| 462 | 560 | 592 | 1214 | i2ar
o8 472 f'5.77|71' qpé 7|éri{1 1281 14'.757 ’ casa 2 75.00 600 ’ eVAi .‘?.‘E, ‘j‘)b‘,
100 462 | 560 | 562 [ 1214 | 1281 | 1476 cased | 481 | 580 | 617 | 1214
105 453 | 550 | 570 | 1214 | 1280 | 1478 | case 4 | 444 l 541 | 588 | 1214
10 | 445 | 540 | se7 | 1214 i 1280 | 1475 case 5 | 427 ’ 5&7545: 121

E R
3 s |
< 2
H £
i
ZSU'L e A s e a e 2800 e
0 9 12 16 20 Q 4 8 12 6 20
Frequency (Hz) Frequency (Hz}
Fig.4 2 Frequency response function according 1o mass change F"’i’ Frequency re e function scoording 1o

stitiness & mass change
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