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Abstract

Radiation damages have destructive effects on the electronic components of satellites. Due to
financial reasons and the presence of different restrictions, the utilization of commercial
components ended up common in short-term and low-altitude missions. The most effective method
of protection against radiation is the use of shields. The results of calculations obtained from
PSTAR and ESTAR software show that in case heavier metals are utilized, the energy range of
particles to stop increases. The result of SHIELDOSE, MULASSIS, PSTAR, and ESTAR software
calculations is that the amount of thickness of different materials for the radiation tolerance of
commercial parts does not differ much in terms of condensation thickness. Also, there is no need
for complex protection and it can be used for usual protections. The maximum thickness required
for the radiation tolerance of commercial parts is 0.5 mm from the combination of Aluminum and
Tantalum. In order to achieve the best result considering the mass budget, it is better to use
polyethylene material. From the results of the calculations to change the permutations of the
aluminum and polyethylene shields, it can be concluded that it is better to have the first layer of
polyethylene and the next layer of Aluminum.
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Eqv Al absorber Actual absorber Traooed | Brems- | Traooed | Solar Tr. electro| Tr. el.+Br
thickness thickness Total ~[appeg ~14ppet | 0 ns+ emss. | Total
. 2 Bremsstra|+Tr. proto| (krad)
(mm) (mils) | (gem®) | (mm) electrons | strahlung | protons | protons

hlung ns
005 1968] 0.014 0.05] 2.13E+04] 2.04E+04| 4.37E+01| 0.00E+00| 8.21E+02| 2.05E+04| 2.05E+04|2.13E+01
01 3937  0.027 0.1] 1.11E+04] L.O6E+04| 2.63E+01| 0.00E+00| 4.96E+02| 1.06E+04| L.06E+04|1.11E+01
0.2 7.874)  0.054 0.2] 5.34E+03| 5.03E+03| 1.48E+01] 0.00E+00| 2.90E+02| 5.05E+03| 5.05E+03|5.34E+00
03] 11811  0.081 0.3] 3.43E+03] 3.22E+03] 1.02E+01| 0.00E+00| 2.03E+02| 3.23E+03| 3.23E+03|3.43E+00
04] 15748  0.108 0.4 2.48E+03] 2.33E+03| 7.91E+00] 0.00E+00| 1.50E+02| 2.33E+03| 2.33E+03| 2.48E+00
05 19.685]  0.135 0.5] 1.92E+03] L.79E+03| 6.63E+00| 0.00E+00| 1.17E+02| 1.80E+03| 1.80E+03| 1.92E+00
0.6] 23.622 0.162 0.6| 1.55E+03| 1.44E+03| 5.79E+00| 0.00E+00| 9.64E+01| 1.45E+03| 1.45E+03| 1.55E+00
08] 3149  0.216 0.8 1.08E+03] 1.01E+03| 4.64E+00] 0.00E+00| 7.18E+01] 1.01E+03| 1.01E+03]1.08E+00

1 39.37 0.27 1] 8.00E+02| 7.39E+02| 3.80E+00| 0.00E+00| 5.75E+01| 7.43E+02| 7.43E+02| 8.00E-01
15  59.055 0.405 15] 4.30E+02| 3.88E+02] 2.68E+00] 0.00E+00] 3.91E+01] 3.91E+02| 3.91E+02| 4.30E-01
2 78.74 0.54 2| 2.55E+02| 2.23E+02| 2.06E+00] 0.00E+00] 2.97E+01| 2.25E+02| 2.25E+02| 2.55E-01
25 98425 0.675 2.5 L57E+02) 1.32E+02| 1.66E+00] 0.00E+00] 2.35E+01| 1.34E+02| 1.34E+02| 1.57E-01
3] 11811 081 3] 9.99E+01] 7.93E+01] 1.39E+00| 0.00E+00| 1.92E+01| 8.07E+01] 8.07E+01] 9.99E-02
4] 15748 1.08 4| 4.45E+01) 2.95E+01| 1.07E+00| 0.00E+00| 1.39E+01| 3.06E+01| 3.06E+01| 4.45E-02
5 196.85 135 5| 2.28E+01] 1.13E+01] 8.70E-01| 0.00E+00] 1.06E+01| 1.22E+01| 1.22E+01| 2.28E-02
b  236.22 1.62 6| 1.35E+01] 4.33E+00| 7.49E-01| 0.00E+00| 8.43E+00| 5.07E+00| 5.07E+00| 1.35E-02
7] 27559 1.89 7| 9.14E+00] 1.62E+00| 6.65E-01| 0.00E+00| 6.85E+00| 2.29E+00| 2.29E+00| 9.14E-03
8] 3149 2.16 8] 6.90E+00] 5.80E-01| 6.02E-01] 0.00E+00| 5.71E+00] 1.18E+00] 1.18E+00| 6.90E-03
9] 35433 243 9] 5.59E+00] 1.94E-01] 5.53E-01| 0.00E+00| 4.84E+00| 7.47E-01] 7.47E-01] 5.59E-03
10 393.7 2.7 10| 4.74E+00| 5.79E-02| 5.13E-01] 0.00E+00| 4.17E+00| 5.71E-01] 5.71E-01| 4.74E-03
12 472.44 3.24 12| 3.63E+00| 2.37E-03| 4.50E-01] 0.00E+00| 3.18E+00| 4.52E-01] 4.52E-01| 3.63E-03
14| 55118 3.78 14| 2.87E+00| 148E-05| 4.02E-01) 0.00E+00| 2.47E+00| 4.02E-01] 4.02E-01| 2.87E-03
16| 62992 432 16| 2.34E+00] 1.29E-07| 3.64E-01] 0.00E+00| 1.97E+00| 3.64E-01| 3.64E-01| 2.34E-03
18]  708.66 4.86 18| 1.95E+00| 0.00E+00| 3.32E-01| 0.00E+00| 1.62E+00| 3.32E-01| 3.32E-01| 1.95E-03
20 787.4 54 20| 1.66E+00[ 0.00E+00| 3.06E-01| 0.00E+00] 1.35E+00| 3.06E-01| 3.06E-01| 1.66E-03
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