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Durability Estimation of Insulating Materials
in Space Plasma Environment
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The influence of high-energy ion bombardment, electron beam exposure and UV
irradiation on chemical structures of non-metallic materials was studied to

clarify
space.
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For the polymers,
both addition reactions of
separations of various structural compounds occurred by
In the glass plate,

the mechanism of material degradation and to estimate durability in
Polymers of polyimide (UPILEX-S), Polytetra-fluoroethylene-ethylene
(ETFE) and glasses coated with ¥gF: were exposed
nitrogen with energy levels of 600 eV - § keV,

to ion beams of oxygen and
to electron beams with 20-30
X-ray photoelectron
oXygen or

the coating layer of KgfF:
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Dose No Expostre | 6.8x10" lonsfom® | B.2¢10™ lonsfom?

Composiion | O(%) | N(%) | O(%) N(%) 0%} N(%)
1 keV 15.0 6.2 14.8 6.2
2.6keV 199 | 80 | 135 48 13.6 44
& keV 18.5 az 10,4 3.6
%2 UPILEX-S B F#MIRZE{t (HFEL A VIEM

Dose No Exposure 2.0%10" lonsfem®

Composilion | O{%) | N3} (%) N(%)

1keV 13.7 5.8

2.5kaV 139 | =0 13.3 B.4

EkaV 27 58

#3 LTFE OB-FHMREL (BFEA A4 EL)
Dosa No Exposure | 6.8x10'"" lonsfem®™ | 8.2x10" lonsicm®
Composition | F(3) | o) | Fe) ops) (%) o)
TkaV 9.6 19.8 103 26.8
2.6kaV 652.6 Q 11.2 a7 6.9 11.8
BkeV 8.8 1.3 6.0 1.2

— LD BHILL 2T =C=0#HEINE
HahTtnwl{ &R EIh i, ¥,
AR cREABRSLVF D
M LD - C - N -4k
NTHI Edbd i,

PR BER
EHAHLBRHEE - B2 TF 7« VLK

BMrixl¥—AFrtE—54L - BFUE—
L A8 KHEHEET. XPSHRIKK

Ih, ThofHETOLFEFHNEOE
P hik, TOHERE, 44 E
—LABHI LD REO TR EERED
RN E S EAENX
hico BHAA YO L 2 NVF—L F—
ABruitoTehThEbshoRR



MEBRMNILT D, EREOHMEMIE
AEEA NI, FLBEFE-—LEH
BUogsiunBHC L& oW R
LABIA ENMEREINL, S5k
A4y -BF - EHBOEASRHEIC X
hzhh FholMEMSEZoRELad
B TRHATCESEAREIEEXINL,
DlLrodmEHMotEHEEHicL b
HE#HoBEBTFTHIFHEENE, KBBEH
ANRN—HI20oBERaI—-F 4 ¥ FH
MELL ANy FERATH,Z &b H
b INEE (Y

SEO0OEBLRR
APWHETREAF v E—-LAL, BIPE—
L, BARBRKIITEHEHBOLLBE SR
MR, BRI SEREFR
BMEERASAIHEUKEOREESRL
TEBMAEFT T, FETH 5,
SHRK. HoXFEwHOENLD N E
LT hidid o,

BERXY B

1) MER— qk: ERIILESHFE AL
A OB MNBMBC XS FHBER
BERMEBETFRBEROER, D HE
HH8%, HI0B, 1989, pp.1501-1505.
2y WRE -~ fh: BT ZTNVF—oaF
MBICLE3FHAESTFRENI XH
MoftERMEBEENL, RAHEFEHES
B, H43%, B 494%, 1995, pp.170-
[71.

3) MES— fb: R FNF—oF
BHITIIBBRES S TH MO ER
AL, B, HIss, 35, 1095,
pp. 275-277.

4y . Tahara et al.," Exposure of
Space Material Insulators to
Energetic lons,” J. Appl. Phys.,
Yol. 78, No.§, 1995, pp.3719-3723.
5) L. Zhang, T. Kawabata and I.
Tahara et al., "Chemical Structural
Changes and Optical Properties of
lon, Electron and Ultraviolet
Light Irradiated Polyimide Filas, "

20th Int. Symp. Space Technology
and Science, Gifu, Paper No.96-b-
08, 1996.

6) . Tahara et al.,"” Development
of a Space Plasma Simulator Using
an Electron Cyclotron HResonance

Plasma Socurce and [ts Applications
to Material and Plasma Interaction
Research,” 20th 1Int. Symp. Space
Technology and Science, Gifu,
Paper No.96-b-38p, 1996.

7 H. Tahara et al.,
Polymer Films to Energetic lons,
Electrons and VUltraviolet Light,”

" Exposure of

Hethodologies for Ground
Simulation of the Space
Environment, Southampton, 19086.

§) H. Tahara et al, "Development of
a Space Plasma Simulater [Using an
Electron Cyclotron Resonance
Plasma Source,” Kethodologies for

Ground Sinulation of the Space
Eavironment, Southanmpton, 1996.



