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Structural Stability of Large Radar Drive System Under Wind Load

R € A H A g et
SO A R
Hyun Gyu Roh’, Youngjin Park’, Junsun Yoo', Wheejae Kim’, Young-Eun Ra",
Eun-Jeong Jang~, Won-Cheol Lee”" and No-Cheol Park’

(Received April 11, 2022 ; Revised June 26, 2022 ; Accepted July 27, 2022)

Key Words : Large Surveillance Radar(th3 #©]t]), Bearing(W]©1%), Structural Safety(7-3 <F4J), Wind Load
(33%), Bolted Joint(BEZA ), Finite Element Analysis(7-3F2.4> 3]4), Margin of Safety(QFHd
o -%), Point Mass(ﬂz?:-_]‘%k), Remote Force(¥124 & =)

ABSTRACT

In this study, we confirmed the structural stability of bearings applied to large radar structures via
finite element analysis and verified the margin of safety of bearings due to wind load. The analysis
was performed using the weight of the antenna as a point mass, and various wind load conditions
were input as a remote force. The structural safety was confirmed based on the amount of deforma-
tion of the bearing, and the margin of safety under wind load and rotational conditions was eval-

uated and confirmed.
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Fig. 1 Large radar drive system and platform
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Table 1 Criteria of large radar bearing deformation

. Criteria (bearing deformation)
Operating
condition . . .
Radial Circumferential
Structural 75 knot
stability wind force 0.045 mm 0.101 mm
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Fig. 4 Force on point mass and wind load

Table 2 Input wind load

Parameter Wind speed [knot] Force [kN]
50 24
Remote 60 34
Force 70 47
75 54
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Fig. 6 Radial deformation of lower part of the inner
ring

—Inner_In
—Inner_Out

Deformation (pm)

&

10
1000
5o e o
= 500
- ]
500

Displacement (mm) A0 000 Displacement (mm)
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Fig. 9 Circumferential deformation of upper part of
the outer ring

Table 3 Max. deformation of bearing under antenna

weight

. . Max. Max.
\;Vm(f ROt? tl(i)?al Part radial circumferential

oa velocity arts | deflection deflection
(knot) (r/min) (m) (m)

0 0 Inner 3.74 2.09
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Fig. 10 Circumferential deformation of lower part of
the inner ring under wind load
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Fig. 12 Circumferential deformation of upper part of
the outer ring under wind load
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Fig. 13 Radial deformation of upper part of the outer
ring under wind load
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