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Design and implementation of testing device for scanning frequency and
electromechanical parameter identification of space pointing mechanism

JIANG Fanming', ZHANG Yang®, ZHOU Weixing”, JIANG Linghai’

( 1. National Key Laboratory of Aerospace Mechanism,Shanghai 201108, China;
2. Aerospace System Engineering Shanghai, Shanghai 201109, China )

Abstract ;. The function of space pointing mechanism products is to provide a motion platform for payloads such as satellite antennas, remote
sensing cameras, laser communication, etc. , to achieve angle pointing and maintain, stable speed scanning, and rapid target capture and
tracking. The servo performance determines whether the payload on the satellite can meet the mission requirements. There are significant
differences between the ground development stage and the in orbit space environment of space pointing mechanisms, which may lead to a
decrease in the servo performance of space pointing mechanism products and result in mission failure. In order to ensure that the stability of
servo control performance of the space pointing mechanism during in orbit operation meets the requirements of the indicators, a feasibility
study is needed to review the robustness and servo accuracy indicators of the space pointing mechanism control system during the ground
development phase. A set of frequency scanning and electromechanical parameter identification measurement devices was developed to
conduct coverage testing on space product robustness indicators, as one of the criteria for product delivery. This can avoid the risk of
decreased servo performance or even control system divergence leading to failure after entering orbit.
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Fig. 1 Typical development process of high precision
pointing mechanism
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Fig. 2 Schematic diagram of the pointing mechanism
surveying device
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Fig. 3 Typical interface circuit
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Fig. 4 Physical object of spatial pointing mechanism device
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Fig.5 Testing software process
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Fig. 6  Structure of space pointing mechanism control system
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Fig. 7 Input/output variable curve obtained by frequency sweep
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Fig. 8 Input/output signal spectrum curve
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