*oamH TR B17TE 3
8- EQUIPMENT ENVIRONMENTAL ENGINEERING 2020 43 J

AREERFRETERRLSE
tERERLHIR
BBE ' U WET ' BT, K. BEE, NE

(1. ARBPEMETREARAT, LR 100094
2. PECHNEERAHRLE TEIEERFEHE, LR 100076)

WE: BY AL E LINEFERAETRARMNARE T O, Fik BT H5H GEO #id T A 10 AT

RBINEIMFENIEBRINE, FFAIKER SRS T FEMEARN T, i{b@a‘%miﬂﬁﬁ*ﬁ@éﬁ%z‘ el

A 45keV A2 1 MeV, EFFHH 83x10"e/(cm™s), HixT3H 2x10"0 e/em®, £ RKIBAFE A AL (B
RAP KA FApiRE ) feddgt (FFBIE) a’auuwt 5+ XPS #= SEM MX #4755, st -F4a08

PR HATHR, R EKE?EE%%%%T RFLE N FIAEHEA THh, RARFRA, My

Fhge P FR, AR TR SEE T AL FRAERREARE, LEFELESH THT 100%F 50%.

it MR- RKELSHHHE %kﬂﬂN%%%ﬁéé%mﬂﬁﬁwiETﬁﬁkﬁﬁ RN, TAK

F LRI RO, ﬁﬁm%@%&k-%lMWAﬁQ% BUKHSFTEERRABREASRGY, Bmi

PEAEIB AL AR KA & F 40, Bt —F 8%, i8id SEM Ao XPS WX Am 547 LI, & T4 Bk I RF L

FHEGM, MR dAALAK, B dEReF LRI FEMG 6 FZhE,

XKEE BIRFE,; Lrdee; Mk, BT8R

DOI: 10.7643/ issn.1672-9242.2020.03.002

hESES: V416 XERFRIZAD: A

XEHS: 1672-9242(2020)03-0008-07

Degradation of Satellite Rykan Wires Irradiated by Electrons of Different Energies
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ABSTRACT: The paper aims to study the tolerance ability of exposed wires on satellite in the space radiation environment. In
this paper, the influence of low energy and high energy electrons on the conductor performance was studied by analyzing the ra-
diation environment of the Rykan wire exposed in orbit for 10 years under GEO orbit. In the ground simulation test, the selected
energy was 45 keV and 1 MeV; the fluence rate was 8.3x10'° e/(cm*'s); and the total dose was 2x10'® e/cm”. The degradation of
mechanical properties (elongation at break, tensile strength) and electrical properties (breakdown voltage) of the Rykan wire

were investigated during the test. The mechanism of electron irradiation damage was studied by means of XPS and SEM. The
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experimental results showed that the mechanical properties of Rykan wire were slightly reduced after irradiation under different

energy electron irradiation. But the electrical properties were seriously degraded, and the influence of low-energy electrons was

more serious than that of high-energy electrons. The breakdown voltage was reduced by 100% and 50% respectively. According

to the calculation of dose-depth distribution, all the incoming electron energy of 45 keV is deposited in the depth range of a few

microns below the surface of the sample, which is completely absorbed by the skin of the wire, causing great damage to the

sample. However, most of 1MeV incident electron energy penetrates the skin and is deposited in the sample copper core, so its

performance degradation is relatively small. Further, through SEM and XPS test and analysis, it is concluded that electron irra-

diation degrades the molecular chain of the Rykan wire, forms free radicals and gases, and the recrosslinking of free radicals is

an important mechanism for the damage of the Rykan wire.
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Fig.2  Structure of Rykan wire
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Tab.1 Performance test of Rykan wire
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Fig.3 The change of the elongation at break of Rykan wire under two kinds of energy electron irradiation
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Fig.4 The change of tensile strength of Rykan wire under two kinds of energy electron irradiation
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Fig.5 The change of breakdown voltage of Rykan wire un-
der two kinds of energy electron irradiation
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Tab.2 Each element content changes of Rykan wire material
before and after irradiation
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