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Abstract

This objective of this study is an effort to predict atomic oxygen (ATOX) erosion as ot affects coating
material(s) of LEO satellite’s solar array by implementing the ‘real ram direction accumulation method’. We
observed the difference of ATOX Fluence between the previous ‘Maximum worst case estimation method’
and ‘Real ram direction accumulation method’ and we plan to implement these findings for the purpose of
evaluating the level of compliance for design submitted by solar array suppliers. We used the
SPENVIS(Space Environment Information System) served by ESA based on assumption orbit information, and
applied the satellite orbit calculation software for calculating the ATOX Flux crushed solar array in real orbit
surface.
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Table 1 Mission Orbit Assumption

Orbit P . Mission
rbit Parameter .
Orbit
Sun Altitude 497.8 km
svnchronous Eccentricity 0
Y i Inclination 97.5 deg
orbit MLTAN 11:00
Nodal Period 94.57 min
Orbit Repeat ground | 441 orbit
.. track per 29 day
Characteristics : :
Eclipse Duration .
~36 min
by earth
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Fig. 1 Attitude orientation in normal operation
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Fig. 2 F10.7 & Ap value for Previous Programs

o
il
—

1=
s

W7k YAk A G g (ATOX Fluence) o2
W oF 2.67x10?! atoms/cm?/yearo|t}. o= ¢
B¢t Hulel F10.7 2 Ap #e 2Ho=z Uzt
WAtk THgetel A dE 18] ATOX
Fluence’} 914 awWgFo= 100% 3&S v xta
7FAske] AlkeE 1d3ke] ATOX Fluence dl&gkolth.

=
™
ol
-

N
Y

> 4o

&7

—_

——Solar Max ——SolarMean -Solar Min

9E+13 s e g
8.4664 % 101 atoms/cm?/sec : | | :
TE+13 |
AT | O N S B 5

5E+13

SER et F

Average Flux (atoms/cm?/sec)

3E+13
P & S R S

L1 =1 7 1 S SIS S - I

0.E+00

Oct Moy  Dec Jan  Feb  Mar  Apr  May  Jun i Aug
Wonth of One Year

Fig. 3 Values using Max ATOX Fluence Method
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Fig. 7 Material erosion in mission periods
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