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ABSTRACT

A nanosatellite designed by the Korea Microgravity Science Laboratory (KMSL) is currently under
development. The KMSL nanosatellite is designed to perform two different scientific missions in space. To
successfully complete missions, a variety of tests must be conducted to verify the performance of the designed
satellite before launch. As part of the qualification test campaign, the KMSL nanosatellite underwent high level
vibrational tests (to comply with Falcon 9 qualification level) to demonstrate the integrity of the system. The
purpose of this study is to demonstrate that the primary structure and all electronic and mechanical components
can withstand the vibrations and the loads experienced during the launch period. To this end, the KMSL
nanosatellite was exposed to static and dynamic loads and various types of vibrations that are inevitably
produced during the space vehicle launch period. The vibration test results clearly demonstrated that all avionics
and mechanical components can withstand the vibrations and the loads applied to the KMSL nanosatellite’s body
through a Pico-satellite Orbital Deployer (POD).
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Table 1 System overview of KMSL nanosatellite

Contents Specifications

6 Month
Combustion Experiment Module

Mission Life Time

Payload Biological Experiment Module
Volume 100 x 100 x 340.5 mm
Mass 3.595 kg
Altitude / Orbit 450km / Sun Synchronous
Attitude Control < 2° (Omnidirection)
Power Generation 414 W
Interface USB, UART, I2C, Serial
Link Margin 7.55dB
Deployment UHF / VHF Antenna
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Table 2 List of components consisting of EM Table 3 Specification fo shaker
Component Model Count Item Specification
3U Structure EM 1 Force Rati 53.4 [kN] (peak sine)
. . orce Ratin
3U Solar Panel EM:1, Dummy:3 4 g 106.8 [KN] (RMS random)
1U Solar Panel EM:1, Dummy:1 4 Maxi
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10Wh EPS & BAT EM 1 ' 100[g] (sine vector)
BAT Dummy 1 Acceleration
TRX Board Dummy 1 38.1 [mm] (continuous)
Antenna Dummy 1 Displacement 55.9 [mm)] (between mechanical
OBC EM ! limits)
Interface Board EM 1
CEM EM 1 Frequency Range 5~ 3,000 [Hz]
BEM EM 1 Maximum Velocity 1.78 [m/s]
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Fig. 3 Position of accelerometers attached
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Fig. 4 Sequence of vibration test performed
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Fig. 5 Measured response to Z-axis vibration test
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Fig. 6 Measured Response to Y-axis Vibration
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Fig. 7 Measured response to X-axis vibration test
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