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Folding-and-Expanding Mechanism Reliability Analysis Based on
Reliability Safety Coefficient
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Abstract: The solar wing system is an important part of the satellite, failure of which may cause the satellite to
be unable to operate normally, Ensuring the reliability of the satellite solar wing mechanism is of great signifi-
cance, In order to realize the reliability optimization design of the folding-and-expanding mechanism, following
works are studied. Firstly, the importance and reliability research situation of satellite solar wing mechanism are
introduced and an analysis method based on reliability safety coefficient for satellite solar wing mechanism is
provided. Secondly, the reliability safety coefficient is introduced and its expression is derived. Finally, using
the parameters of a satellite solar wing mechanism, the expanding movement is analyzed and calculated. The re-

sult certifies the rationality and feasibility of the proposed method. The method provides a useful reference for

reliability design of satellite solar wing mechanism and other similar ones.
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Fig.1 Satellite solar wing machanism

KAELAAWELEDEASHFHM, ZH K
KHBERFBRE, R DERHNBERRE, ik T
TEFREEAUKNKHAEARITRE. RIEA
PULAER RS . RPFAZE B 2. AR AR b
WCRSRBEURHBEEAR. DTEAE.E
SRAS A 3, VI E% U0 T IR A, BEHOK PR AR, HEAEBR
HMEEAT AGREIT, ZRSHEK 4R, & &
RAM=ZHRUR—AEERET. REEBEKX.B
Shm BB, T ELBE B AATTX R FH 2 A BESR R
B KHEERERSH . EA DR —ITEEK.
BRI Z B BBV YL, R RAA B ERE.

A= 3Kk AR B 37 2 3K OK PH 3B O B 5 % G 2t
TSI E, REIT it BRI A 2 s .

y

2a,

B2 KEERFMFTITEBRR

Fig.2 Analysis and calculation model of solar wing
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Table 1 Each axis of the spring parameters

54 BE/ (N m) B BE/ (N m
Tao 2,05 Ru 0.581 7
Ta 1.05 Ra 0.589 2
Te 1.05 Ra 0.611 9
T 1.05 Ra 0.511 7
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Table 2 Each axis of the changed spring parameters

54 BE/ (N m) B BE/ (N m
T 1.50 Ru 0.581 7
Ta 0.65 Ra 0.589 2
Ta 0.65 Ra 0.6119
Ta 0.65 Ra 0.511 7

ZU A/ ne=1. 34 FEERER., HEX
FR L6 1B 7k %ot BE BT UG K PR3 JR T it [R) A R T &
TAEE AINEEHTHE, W g Rk
3.

xR ERMUAH

Table 3 Comparative analysis results

AEERX vi:bib Y %Y
® & R/ i/ (rad » s71) i/ (rad » s72)
EMET 11.98 1.09 1.86
BME 12.56 0.91 1.55
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