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Launch Environment Test Results of Koreasat-3

Koon-Ho Yang, Seong-Bong Choi, Wone-Chul Kim, Seongjoong Kim and Han Hwangbo

ABSTRACT

Koreasat-3 was successfully launched by an Ariane IV launch vehicle on September 5, 1999.
Although the primary purpose of the satellite is to replace Koreasat-1, it also can extend its
communication service coverage over the Asia—Pacific region. A spacecraft is subjected to severe
dynamic loads during launch period. To verify the safety of spacecraft under the launch
environment, dynamic tests should be performed such as sine sweep, acoustic and separation shock
tests. This paper presents the launch environment test results of Koreasat-3. A total of 188
acceleration responses was measured and compared with the design requirements of components
and spacecraft. Dynamic characteristic change was also investigated by comparing between
low-level pre/post vibration results. From the review of test results, it is concluded that
Koreasat-3 was designed and manufactured with the margin of safety enough to survive the
launch loads of Ariane IV.
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Fig. 1 Koreasat-3 Stowed Configuration
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(a) AR 42P (b) Interface Compatibility
Fig. 2 Launch Vehicle of Koreasat-3
(Ariane 42P)
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Fig. 3 Longitudinal Static Accel. of Ariane IV
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Fig. 4 Sinusoidal Vibration. Test Setup of
Koreadat-3
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Fig. 5 Sinusoidal Excitation Level Notching
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Fig. 6 Notched Sinusoidal Vibration Input
(X~axis)
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(b) Earth Sensor (Y-axis Excitation)

(c) Battery (Z-axis Excitation)
Fig. 7 Acceleration Responses in the Sinusoidal
Vibration Test
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Fig. 8 Koreasat-3 Configuration in the
Revererant Chamber
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Fig. 9 Acoustic Test Setup

Table 2 Proto Flight Acoustic Levels

Frequency | Sound Pressure |Tolerance
[Hz] Level [dB] [dB]
25.0 1176 :
315 118.4 -2, +4

40.0 121.0
50.0 124.0
63.0 126.6 -1, +3
30.0 1275
100.0 131.8
125.0 133.8 -1, +3
160.0 136.0
200.0 137.0
250.0 138.5 -1, +3
315.0 139.0
400.0 134.3
500.0 132.3 -1, +3
630.0 131.0 ]
800.0 128.5
1000.0 127.0 -1, +3
1250.0 124.7
1600.0 124.0
2000.0 123.0 -1, +3
2500.0 122.6
3150.0 121.0
4000.0 118.4 -4 , +4
5000.0 1176
6300.0 1155
8000.0 115.3 -4, +4
10000.0 115.0
Overall 145.8 -1, +3
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(b) North-West Battery
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Fig. 10 Acceleration Responses of Key
Components in Acoustic Tests
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