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A Study on the Dynamic Stability of Observation Antenna Considering Rotational

Speed by Payload Drive Motor
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The article describes the determination of the dynamic stability for an observation antenna,
considering the rotational speed by the payload driving motor. A finite element model of the
observation antenna was made using the solid and beam elements. The connecting parts
between the solid and the beam was adequately coupled. The boundary conditions were made
by restriction of the degree of freedoms in the supporting points. With the comparison between
the modal analysis results and the rotating speed of the payload driving motor, no resonance for
the structure of antenna was identified and first natural frequency was determined under 33 Hz
(Seismic Cut-Off Frequency). Therefore, the dynamic stability of the antenna was confirmed by
the comparism between the seismic safety criterion and the stress results of the dynamic analysis
applied the loading conditions and required response spectrum (RRS).
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Fig. 1 Structural shape of observation antenna

o2
-

o

o
o
ox
d
it

fo
[
to g
ne
fu Jo
-
Hy
Wy e g
4n,

o
ol
o
N
ﬂl;tN o
o ol
(S
o 8

i o

o Jo [

™ fo r:(q: m
ol
A

=
=
)
-
£

BN
)
o
o
tlo N

Og{:”,
ol

ofrt

flo

it

AC) o
o
2,
g,

o

N
O e rlo oy FO L ofh & N ) oo

>
N,
P,E
ofy
o
a2
oo
o
4
N
O

ofd
ol
ok

2ol ofy
i)

o

itlo

4 |

ox o @ & m oo
t
rot
2Y
e
X

ox ¥
o K
U
1o
i
M

N

ol

ol

%
frox

ro

(<0
-

S )
e
32
sy
2 e
il
i
rl
o

¢

>~
T
N r_{n
E=
"
[
-0,
o
Mo g
S e
o)

_,_,
ol o X, 2,
>
Y e oo
ol 1o, i,
N (o
fE ol
o o
Il do

L
oo
2 rlo
=)
o

rir
M
K-
b 2 K
)
R ok
41 2
_orh
Rl
_>‘~I_,
_orh
s

o

gﬁééozrkmrﬁﬁ_?ﬂiﬁw [~
>

=)

-

ol

oo (i

td

)

1o

o}
ol
32
x
=

o
—
4
il
,
N
of
ol
2.
o o

o e

g
oI
iz
2
>
B
o
N
X
%2,
£l

I o
o = ox

T o
ﬂ,‘—‘—‘
rzifrﬁ

S
JW:[OQ%LIW
l'l“rﬁim
Mot re
}ﬂ—W:(\)%r-{ur
Em\mﬁzr
&t

i

_O|L

=

=

2 &

0 o

ﬂmg
_IX,OL'_LI

o]
E?L’Oborﬂ'%
a4+ L R A

r
o

[
ol
o
it
ml
S
_O|L
2
Y

~N 2 8
N
o

0.
o

z kM
i
o

o=
>
:(,>1:t
X

%

[o

B2

k

i

4,

N
O

cop]
B
_>‘~I_,

= o
o
ol
2

¢

ol
ox
Jo
—n
o
e

2. Payload 7188 RZE9 3H™ &£x& 17
gt &5 QLIS ZE oA
2.1 25 QHEILIS REtR4A BHY 3=

el 53 g

KR
=
AME faes REE THI.

=

)

é‘l JINI ]
mi 2

=
€
n

Av/ATAT)

>+ Beaml88 249} Solid185 Q

2 H HS ey FxRES 7S
st PGS 717 Truss TFERO|EZ Aoz o
ol wls] o]zt 31 FAl= Beaml88 &A4E Ab
gtk e, #S5 JHYUY 7Y 84 F
Payload & Counter Massi Solid185 &Zﬁ% AL-8-5}
o fgtes BES FHEIUL FHE f98
249l Elements 5 6,653 EA, Nodes ff-l:— 6,316
EAS} Zo] A AT

#5 <rEHUe] B a4

o
Fig. 33 o] A7 Z71& AAs. #5 <ty

o] g AWE AASESE $4d 1A4gEHB
2 33 AR 2 Igd AFEE BT 7H5EE
Fixed SupportE #-83}3iom, <relvp A9k AF
%= Payload ¥ Counter Mass= A2 T & Q4E
AHgEte] fete s RES FHIIGonR ZH7te]
X}O =7t 8 84 E stur T3t 2%
2+ Coupling 845 A&3lo] AA =1& AA

Sk



HRYUBSEA| M 33 H M8 pp 617-622 August 2016 / 619
Table 1 Material property of SS400 Table 2 Natural frequency of observation antenna
Young’s Poisson’s | Density Yield Mode no. Natural frequency [Hz]
modulus ratio [ke/m’] strength 1 5.85
SS400 200 0.3 7,850 245 3 9.99
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Fig. 5 2™ Mode shape of observation antenna
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Fig. 6 3 Mode shape of observation antenna
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Table 3 Specifications of payload drive motor

Table 4 Loading condition of seismic analysis

Specification Value Unit Operating condition Loading combination
Rated speed 2,000 rpm Normal Dead weight
Rated power 3.1 kW Upset Dead weight + OBE seismic loads
Rated torque 15.0 Nm Faulted Dead weight + SSE seismic loads
Rated current 4.4 A

Weight 18.3 kg R
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Fig. 7 Seismic analysis procedure of observation antenna
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Table 5 Comparison of maximum stress and allowable
stress on the operating condition

Operating Maximum Allowable
condition stress [MPa] stress [MPa]
Normal 15.3 147
Upset 90.6 195.51
Faulted 166 232.75
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Fig. 10 Stress distribution of observation antenna (Normal
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