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	摘要(中)	安置在福爾摩沙衛星五號的科學酬載「先進電離層探測儀」（Advanced Ionospheric Probe, AIP），乃綜合多項電離層特性量測模組於一身。本文將呈現AIP的機構設計，並以分析方式來驗證下列各項需求。由於科學酬載的安裝位置已定，僅能以腳架支撐探測儀，以達到大於等於 50° x 50°的量測視野。此外，AIP的結構設計必須符合福衛五號對於科學酬載的介面需求，包括結構介面、熱介面、太空環境影響（例如氧原子侵蝕等影響）等。在結構方面，採用SolidWorks機械工程軟體輔助設計與模擬，估算一般測量參數：質量、質心、尺寸；靜態分析：負載因子、安全裕度、挫屈安全裕度、自然頻率；動態分析：弦波振動之位移量、速度與加速度。在熱分析方面，採用MSC/SINDA熱模擬分析軟體，配合福衛五號的環境熱模型，來評估AIP探測儀的溫度變化範圍、與衛星頂板的熱耦合效應。在氧原子侵蝕方面，列出AIP探測儀曝露於氧原子環境的材料，並參照材料與氧原子反應速率，估算氧原子對於結構的侵蝕程度是否會迅速降低電絕緣效果。結果顯示，AIP的結構設計與數值分析結果均能符合福衛五號的規範。
	摘要(英)	Advanced Ionospheric Probe （AIP） is an all-in-one plasma sensor for the FORMOSAT-5 satellite to measure ionospheric plasma characteristics.  Although a mounting space on the top panel is limited, a field of view （FOV） higher than 50° x 50° is required for the AIP to measure incoming ionic angles of arrival in most of orbital environment.  Meanwhile, a mechanical design of the AIP shall meet all requirements of the FORMOSAT-5 satellite.  In this report, the design of the AIP will be outlined and indicates that the FOV of the sensor can be achieved.  The design is also verified by Dassault Systèmes SolidWorks Simulation 2011 in a static analysis, like mass, center of gravity, dimension, load factors, margin of safety, buckling safety margin, 1st mode natural frequency, and, in a dynamic analysis, like displacement, velocity, and acceleration of sine vibration.  We carry out AIP thermal analysis with the satellite thermal model by use MSC/SINDA, give a range of the temperature.  And the last one is the atomic oxygen analysis, which could sift material to follow the requirement.
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