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ABSTRACT

When developing medium satellites or large satellites, coupled load analysis(CLA) is
performed in order to verify satellite design as a final assessment under launch
environment. Maximum acceleration, gap between adjacent parts, internal loads obtained
from CLA are used to assess the safety of satellite design by comparing them with the
allowable loads of every component. To achieve reliable CLA results, satellite FE model
have to be properly updated to match with the sine vibration test results. In this paper,
the validation procedure of satellite FE model and its results are discussed.
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Table 1. FE Model Summary of Satellite

Table 2. FE Modeling of Platform #4

Subject Summary
Dimension :

o | S
Configuration) gnt-o.
Total Weight 967kg

Number of Nodes 269,039
Number of
Elements 365,644
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Platform #5

Solar Array(x3)
Payload td

Platform #4

Platform #3
Platform #2

Panel #1
Panel #2

Platform#1 —

v T X T sic Adapter

Fig. 4. FE Model of Satellite
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Fig. 5. Flow Chart of FE Model Validation
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Table 3. Main Mode Description & Effective

Mass Ratio
Frequency X Y Z
e e (H2) %) | %) | (@)
X lateral 1 22.70 54.7 5.3 0.0
Y lateral 2 22.82 55 53.9 0.0
Platform #1 3 41.81 0.1 0.1 14.2
Module #2 Y 12 52.87 0.4 13.1 2.1
Module #2 X 13 55.56 13.3 0.3 2.8
Platform #2 15 61.38 0.0 0.8 23.1
Platform #3 17 63.80 0.0 0.0 10.7
Payload Z 22 69.00 0.0 0.1 45
Platform #1
ond Mode 23 75.95 0.3 0.2 7.6
Antenna 49 98.17 0.2 0.0 0.7
Sum 74.5 73.8 65.7
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Table 4. Comparison of FE Model Assurance
Criteria and Test—Analysis Correlation

Criteria
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Domain (all Master d.o.f (each Master d.o.f
each freq.) all freq.)
Frequency FDAC FRAC
Modal MAC COMAC
Mode Quality Criterial7]
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Table 5. Comparison of Modal Property & Amplification between Test and Analysis

Frequency(Hz) Max Amplification (Q)
Master Input ) Error FDAC(%) ) Test
Mode i Intial Tuned Test o Analysis
d.of Axis EEM EEM 0.050) (%) (0.05g) (€=1%) (AcEg\eg’;ll)nce
X lateral AEOS4N X 20.95 22.70 22.20 2.3% 95.7% 93 29
Y lateral NP2Y Y 21.07 22.82 22.45 1.6% 95.3% 93 38
Platform #1 CP1Z Z 41.21 41.81 42.33 1.2% 81.1% 48 13
Module #2 Y NP2Y Y 54.57 52.87 53.75 1.6% 95.5% 34 11
Module #2 X NP4X X 57.20 55.56 56.18 1.1% 98.1% 40 14
Platform #2 AEQOS1Z Z 61.14 61.38 60.70 1.1% 85.7% 23 14
Platform #3 PP27 Z 63.48 63.80 63.44 0.6% 85.6% 84 14
Payload Z CP1Z Z N.A. 69.00 69.30 0.4% 92.0% 14 15
Platform #1 o o
ond Mode AEOS1Z Z N.A. 75.95 74.06 2.6% 97.4% 23 23
Antenna NP1X X >100.0 98.17 95.50 2.8% 92.8% 32 10
Table 6. FRAC and MFRAC m. &2 =
Master d.o.f/ (IBRO,%C) I\(/IOFOF;AEJ
Input Axis o’ o oo 2 S=aa o =
(%) (%) 2 =idAe Azl F3S 3] ¢
ACP1N/X 84.48 96.82 3 f3esAmdo] VWA =W A=A T
AEOS4N/X 67.65 87.44 N - _ -
ol 93 AT AEAANAT T 93t
NP1X/X 79.38 96.66 z}/\‘l‘i j L JJFO Al“ Al Bt 9
ol 2=
NP4X/X 7293 89.42 L4aRds BAson, FauAe vlus 4
ACP3N/Y 72.48 81.57 A Fak4 Zbo], FDAC, FRAC, MFRAC% A}
NP2Y/Y 78.09 96.58 £3le] FQ RIGEAS Hlwst¥t. B AT
AEOS1/Z/Z 85.83 92.26 _:;3_4,1_ ;(}O] 39 ]O]', FDAc_‘E 80%01/}}, _:;a—ﬁ}_/r_
CP12/Z 57.58 92.42 = = = = 5
PP2Z/Z 49.43 92.93 SHIAFE AR 42 S8 By A
: : 2 80% ©]/d =& AHRIAAE Ze AL F
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