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Abstract

ADEOS-TI{(Advanced Earth Observing Satellite-II) stopped supplying observation data due to reduction of
electric power supply. FTA (Fault Tree Analysis) suggested that breakage or short circuit of the power
supply harness between PDL (Solar Array Paddle Subsystem) and the electric power subsystem was the
most possible cause. Each phase of the failure scenario was evaluated with tests and analyses. This
paper reports evaluation of material degradation for the failure case verification.
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BSIIGKN D HFI KW ME T L7z, 2D b, | Cable Total 106 Cable Total 90
H R KW RRE OB 3AE L T e, B | Power line 104(52Circuit) Power line 24(12Circuit)
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K51, REEOUTBI TR L ASTM E505 |HEILL CE Table 2 XPS elemental analysis result [at%]
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S T B EE T I O S TN A T2 0D RO Sn - - 0. 02 -
TIRBEROEENTZIFIZ W, F2TC, EREOE TG Zn 0.29 - - 0.09
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BTBHZE L L, RBHRRIIENE I O EE TE 2R Virgin Thermal vacuum

B E Uiz, SBOESNEOIERIE, ADEOS-TITHEEMRRE | LY 0. 098 0.164

THRbBE LIRS L, CVOM[%) 0. 002 0. 014
Table 4DZH1~ARTEBAFHIRE Z1T o 72BN WRI%] 0. 025 0. 095
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Table 4 Conditions of electron beam irradiation

Condition 1 2 3 4 5 6 7 8
Equivalent time in ADEQOS-II
orbit for electron beam 10 30 100 1000 3 10 30 100

fluence [month]

Electron beam fluence [e/cm?] | 3X10% | 9X10% | 3x 10" | 3X10% | 9x10% | 3x10"® | 9X10® | 3x10"

Energy of electron beam [keV] 120 120 120 500 120 120 120 120

Absorbed dose [kGy] 14.3 42.9 143. 0 1430. 0 4. 29 14.3 42.9 143.0

Temperature during
irradiation [*C]

RT, 100 | RT, 100 | RT, 100 230 230 230 230 230
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This document is provided by JAXA.



94 FHMZEAIEH B EE R ER  JAXA-RM-04-010

7 v GREEEB ORFIDT=, A 7 kEZL TERDTE)
DOEfE D, SROBEZIR LN -T2, —H T, KEITHER
A FHRER COREIHER SN2 LD, HRIRERE O
MEHREGER R H LD EEZZ B,

(c) HHEELOR S

BIFABRIZ L U, B A 7 AR CHEED RS S - RN
i, HEIRE B L DM O RA L) F0E 5 SR E TRIEL
ErHER SNz, iU, BEBREEZ LGoROEN A
UBIZEE o720, M OMERFAESFOSIC X 0 K 5
£ L, FOBNHTEM I EDVE Ul DUV ORI RAE
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BEi37enaot-, £/, Figure 3 @ (a) 13RO HA M, (b)ITE Temperature [(C] | 260 | 260 | 280 | 300
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Figure 3 Cracks appeared in tie-up
cable
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Figure 4 Cracks appeared in soldering iron
test
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Table 6 Space debris and micrometeoroid impact flux [/m’/year]

Inclination of +90 degrees from the solar array paddles Inclination of -90 degrees from the solar array paddles
Diameter Debris Meteoroid Total Debris Meteoroid Total
>1 pm 2, 263 1,001 3, 264 1, 139 938 2,677
>0.01 mm 952 216 1, 168 572 21 789
>0. 1 mm 9.04 3. 62 12. 66 8.8 3. 63 12. 43
>1 mm 1. 849102 4, 78x10% 2. BT X107 1. 715X 107 3.886 %107 2.104 <107
>1 cm 4.481xX10° 5. 72X 10°® 5.053 X107 4. 067 X 107 4. 567X 10°® 4. 52410
>10 cm e 5 TIT R0 7.987 X107 2.082x 10 4. 567 X 10°® 6.649x10°

WL OEEE R R A S E L 2 A, LI 28

BLTH—RAZHEE UBHRIZ 400 g m A5 500 pm 2 Table 7 Probability of impact on the harness

EETChot-, RBEERELY, —RRAZHBEY5 25D Particle Flux Probability of
DS, 2R ASRORMT I B 7o\ EZE R ORI T diameter [ pm] [m? yr'] |impact in one year
100 zm 235 1om OEPAR, H> >R RABTIZ AT 5 Z & 100 11.5 42. 3%
DloTz, YT DRIBEORA-DIKES ) —H A ITESE 200 233 10. 6%
T HHER (BB 2 Table 7234, EZEMAE - (B 300 0.61 2. 90%
IZ L DEEREERE L THEE 300 um~800 um OfElZ 7 400 0.32 1. 52%

&L 1 FRICHIF DR T DHEFRIL 6. ThTH Y | 500 0.20 0. 98%
ADEOS-T1 EEARETEI(f A 34 S w7 mRetE bR T &
foun, 600 0.18 0. 64%

700 8. 23E-02 0. 39%

3. 2 B —R RO (5D 800 5. 87TE-02 0. 28%

SR T S T SR R UM %, FF Y i i
RO D ERETRN D DIET AT LD HD LK 1000 & 16k 02 0. 10%

mL PoE S IRNENS OFEAE A A B O RS RAER % 0 L 7=, iR I CB A3RiE L. b A <7
FHK TN L=, BRI ARV T 7 Uiz, BRETAOGINL, BERSICTA7a<w s 77k

ﬁZ&HVF?77Egﬁ%Jﬁ_@Hﬁéi&ﬁﬁbfﬁotoﬁ%ﬁ%%hmeaufh
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Table 8 High temperature offgassing test summary

Sample temperature o 400 500 600 800
Sample mass (Pre-test) mg 25.111 25. 188 25. 085 2b. 757
Mass loss % 17. 94 79. 07 95.99 99, 32

Post test sample

Offgassed products

HF ppm = 4 6. 8 8
Mehtane ppm = = = 0.189
Co ppm 0.24 3.05 1. 34 22.1
Co2 ppm = = = 83.6
Ethyl alcohol pp 0.041 = = =
Acrolein ppm 5 0. 046 = =
C5—C7 Fluorinated hydrocarbon ppm = 0.076 = =
Difluorobenzene ppm = 0.015 = =
Tetrafluorobenzene ppm = 0. 026 = =
Trifluorobenzene ppm = 0. 027 = =
C4 alkene ppm 0. 023 0. 033 = =
Ethylene ppm = 0.092 = =
Propylene ppm = 0.028 = =
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