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The purpose of this research is the design of solar panels for a satellite which was put into geostationary
orbit considering suitable reliability. The process of solar panel design is conducted according to
the Design Structure Matrix (DSM) method. In this regard, an initial plan, a subsequent design process
improvement, and a final optimized design process are provided. The first level of designed mechanism
product tree includes released mechanism, development mechanism, lock and rotation components.
Given the importance of ensuring the proper operation of mechanisms in space and reported mission
failures due to lack of mechanism’s operation, the reliability network of designed mechanism is
constructed and the reliability of designed panel is calculated. The amount of achieved relaiability is
then verified according to the mission and system engineering requirements. Nessecary changes are
applied on initial design to achieve the satisfactory reliability for the whole solar mechanism. In this
regard, the critical paths in reliability network which lead to reduced reliability are investigated, and
improvement of the critical path is proposed, to the extent of increasing reliability by
discarding redundant components for critical parts.
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Fig. 3 Extract the optimum process design
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Table 4 Parts properties of develop and lock mechanism
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Table 7 Parts properties of solar panel mechanisms
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Table 8 Analysis result for the lifetime of the satellite to the release
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Fig. 10 Reliability in time for the release mechanism
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Fig. 11 Reliability in time for the development and lock mechanism
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Fig. 12 Reliability in time for the drive mechanism
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Fig. 13 Reliability in time for the damper mechanism
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Fig. 14 Reliability in time for the total mechanism
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Fig. 6 Block diagram of the release mechanism
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Fig. 7 Block diagram of the development and lock mechanism
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Fig. 16 Reliability in time for the release mechanism with redundant
part
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Fig. 17 Block diagram of the development and lock mechanism with
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Fig. 15 Block diagram of the release mechanism with redundant part
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Table 9 Analysis result for the lifetime of the satellite to the release

mechanism with redundant part
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0.0059 0.99480 6.5305  0.0051 0.99480 800
0.0064 0.99350 6.5378  0.0064 0.99350 1000

8 o ploss 17 ©)93 1396 oLT ()3 SHlse Sw e


https://dorl.net/dor/20.1001.1.10275940.1396.17.8.11.5
https://mme.modares.ac.ir/article-15-1643-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.10275940.1396.17.8.11.5]

Obed 9 > a0 So

ol Sgue YD) ad)l g Ylsedol sl (pulwl ys 0)lgdle S ygd Jiy b G aiue 59, gl =il

W8l e b iz sl olsale joe Job slp Jelow mbs 11 Jguer
Table 11 Analysis result for the lifetime of the satellite to the drive
mechanism with redundant part
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Fig. 20 Block diagram of the total system
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Table 12 Analysis result for the lifetime of the satellite to the total
system with redundant part
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Table 10 Analysis result for the lifetime of the satellite to the
development and lock mechanism with redundant part
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Fig. 21 Reliability in time for the total system with redundant part
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Fig. 18 Reliability in time for the development and lock mechanism
with redundant part
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Fig. 19 Block diagram of the drive mechanism with redundant part
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