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The Study on a Correlation Among Wind Vibration and Aiming Performance
of Radio Wave for a Large Satellite Communication System on the Truck
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ABSTRACT

A large satellite communication terminal on the truck shall be designed ruggedly against a dis-

turbance for holding a position which satisfies communication performance. Especially. A design con-

sidering a wind is essential for getting into a communication with a satellite in a strong-wind

condition. This paper suggests a experimental method to analyze performance of a radio wave and the

aiming accuracy by wind vibration. And it analyzes the improvement and vibrational effect on a ran-

dom-excitation of a structure caused by nonlinear strong wind.
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Table 1 Comparison of wind requirements

Item Wind requirement Note
20 m/s to gusting 27 m/s .
Research : < 2.0dB O/00-Band Operational
item
40 m/s (stowed) Survival
Existing 18 m/s (without gusting) Operational
case 25 m/s (Stowed) Survival
4.5 m/s
: < 0.8dB All bands,
13.4 m/s gusting to 20.1 m/s .
. : < 2.0dB 0O-Band, Operational
Foreign
case 20.1 m/s gusting to 26.8 m/s
: < 2.0dB C/O/Ku-Band
35.8 m/s (deployed) .
55.9 m/s (stowed) Survival

Satellite

PN

Half-angle of
beam-width

Angle of
beam-width

Fig. 3 Concept about angle of beam-width

Table 3 Calculation of beam width angle

Table 2 System specifications of research item i ity 2 x Af 2 x Af
Item Specification Note s (GHz) 3 dl](?ssp(zl;l]t | [ dl]gs sp (z};l]tmg
Platform Payload 2.5 tone
0.00 1.35 1.1
effec?igg dia. 2.15m (r)ec];?sg 0.00 126 L03
Frequency band 0, 00 ) : :
Trizs?;ftSIOH 12 Mbps 00 band 00.0 0.48 0.39
P receive | 000 0.46 0.38
Pointing loss (Rx) Under 2 dB : : :
gy Main Ant. o AAlY] Agas, o5 T A a7HE 7l
# FoR QL A7), LEFHSE ol geY AT &
/ Aol BE BUH AE WERS NED + YE
i #d F22 2 3)dlA A (5)9 Table 37} k.

Horn (Feeder)
Sub Ant.

Fig. 2 Radio wave transmit of offset ant.
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Beacon signal

Acc. Sensor &
Angle Sensor #1

Acc. Sensor &
Angle Sensor #2

Fig. 4 Method #1 steady force test
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Fig. 5 Variation of beacon level on force
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o7 Angle plot of main reflector
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Fig. 6 Angle plot of main ant.
Table 4 Steady force test results
Results
T
ype |Before| o ol 15 mys | 20 mys | After| Note
test test
Force
- 31.0 | 70.0 | 121.0 -
[kef]
#1[‘1“]gle 107.8 [107.9| 108.0 | 108.5 | 108.1
Difference
of angle - 0.1
#1) []
#2 angle | gg4 |88.47|88.57 | 88.72 |88.47| Over
['] the ref.
Difference (shaded)
of angle - 0.07
#2) ["]
Beacon
O band |-49.92 |-50.08(-50.94 | -55.22 |-50.77
[dB]
Beacon
OO band |-41.21|-42.24|-47.72 | -60.5 |-46.43
[dB]

% Difference of angle = specific results — before test

Acc. Sensor &

Angle Sensor #1 EZEE e

Included
angle

Acc. Sensor &
Angle Sensor #2 - L:a'ge
-—
Driving Part N
\ Wind velocity
H meter
i
H Acc. Sensor &
A Angle Sensor #3

v i 7
7000000 //%
Fig. 7 Method #2 artificial wind test
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Fig. 9 Included angle (without bracket)

Table 5 Results of artificial wind test (without bracket)
Results

Type

8m/s |15 m/s |20 m/s |25 m/s |30 m/s

#1 angle | Ave.| 1084 | 108.5 | 1084 | 1083 | 1085
("] Var.| 01 | 015 | 02 | 05 | 14
# angle | Ave. | 88.15 | 88.17 | 88.17 | 88.14 | 88.28
[°1 Var.| 01 | 02 | 025 | 03 | 05
#3 angle |Ave.| 1084 | 108.5 | 108.4 | 1083 | 108.5
[] Var.| 01 | 015 | 02 | 0.5 | 14

Beacon Ave. | -49.25 | -49.56 | -49.91 | -50.12 | -50.55

[dB] Var. 0.4 0.4 0.4 0.5 2
Beacon | Ave. | -41.8 |-42.03|-42.04 | -46.18 | -47.62

OO band
[dB] Var. 0.4 0.4 0.5 7 8
¥ Ave. : average / Var. : variation

% Shaded cells : over the reference
% Bold & italic text : not good
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Fig. 10 Results of modal test
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Signal 1

Fig. 12 Position of acceleration sensor (response test)
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Fig. 13 Acceleration value of artificial wind test

(without bracket)
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Fig. 15 Model for vibration analysis

Fig. 18 After change
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Fig. 18 Variation of sensors on wind (with bracket)
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Variation of Normal Included Angle
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o (] 1
L] var. | 01 | 015 | 03 | 05 | 07 . s
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