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Abstract

Atomic oxygen (AO) coating/carbon fiber reinforced composites (CFRP) were proposed as a better material against
space environment such as electron beam, gamma ray, atomic oxygen and space debris impact. We examined the effects
of electron beam irradiation on the number and size of ejecta (fragments) from AO coating/CFRP materials in
hypervelocity impacts. Quasi-isotropic CFRP plates consisting of unidirectional pre-preg sheets were used. Ejecta on the
front side of specimens were compared. The electron beam irradiation decreased the length of ejecta and the number of

ejecta on the front side of specimens.

Keyword: Space debris mitigation, Electron beam irradiation, Polyimide CFRP, Hypervelocity impacts

1. [FL&HIC

FHEREDORBIZOWT, xRN TTHOIT
W5, 72 Th, R (B, T~ R
KRR, SRR, 1REE, B\ A 7 v, mEZER EOR
T BRI R AR B 2 D ATREMEN D D, F Tz,
HERDIRILE TIE, 2L OFHII (AX—2F T
V) Bd 0, ZOYE)EZLEE N 10km/s F2ETH D
729, HERFICIE, BASCHBIZE D Z O (4
I H) BIREL, RELIA Y= X IXFEHA
R L7ppN 22 C, FHEI I OEIE T, FRE, R
ABGIE, B & ORFEMTHOA TR Y, BiEco
WL, FERICHEWEZESEE ISR DA =X
LAEHOLNICL, #EEAR/MNITDHZENKRUITH
5. ZHIET, mEHEZEREOMEE A = X N7
HDWFERH D05, T =0 AE4EE AWTZHFZE)N
%<, IRFEMWHEBICESHIIEL (CFRP) D i i i 22 F
DR A 1 = X DN T ORFZEITD 220 BL A4,
ANTHEOFEMPIER TN Z ENTFREIN, FiH
BREE/Y CFRP ORECHIMEIC 5 2 DB Z3E L <l
RAHEZLIIKRUITHS.

WHFZE 7 )L— 1%, CFRP ~DFHi Bz D 5488 2 1
B L, HERFERFRE TR ERE T 8 AAR
JET- IR SeRR A BB R ST B A i
A AR A LR O EOTT, B E1TH 2 L T,
INFETIE, T~ X OE RO AT,
ENEOFEFAEZ2H: > CFRP OREEEE N L 5 =
EEHLMITLTVA.

AT TR CERP 1A Y A 2 REIEZ EM &
L7~ CFRP (KU A X KCFRP) THAD. RUA I K
BRI MICHmOEEABEREINLTRBY,
IKAROS DY —F —t& A LHERIL L TEER S D.
UL, AU A FEED, RREEE (A0) Offf
RTREMMBPLILLTLED TN S 57280, FH
AT —3 g UAEKARE HTV ICEE O H 51 A0 =1 —

T4 T M%E, RV AR CFRP OFMEIIEA L-
HBEM (T AO 2—7 4> 7 /7RI A I K CFRP)
1%, FHERICHROMEE YR v—7 135 2T
Wb, L, Ho~ig, BB A0 2—7 ¢
VMG 2 DR B IR IRIZ OV TR B
NTWABDHRT, BEIZHOWTIERHATHSZ L2
D, Bk, BIROBKNERER SIS 2
WL L HND.
—RALFEFE & LT, ARBFSEIE, 2019 0260 3
EFHET, A0 2—7 4> 7/ YA I KCFRP D
T~k BIRR, S5I2IE, MR TREESE O RS
OB, FHIAIOWHEIZ L HEEDIRERHDT
ETHoTm. 2020 FEFEL, aa AT ELRET
XMoo T2ny, 2021 FRET 1 FETE I E R A R
T&, TORBAFZHAWHEEEANTEE¥EET
X, TORARELTICHRET 5.

2. ERAE

JAXA 2k 7 ) 7L ZNNERWE LR Y A 2
K CFRP MW, #EEHIZ 8 ply fEE L, féEiE
J718) [45%0°-45°90°s T/EE 1.0 mm THbH. 22—
T4 TELTE, BN 7Yy REPEFT
HY, MRHRBEESRDOLNTND LB RS
TV UFER SQ vV —X (HEHAR (KR )
8-91% KU A I K CFRP DEEMEDIr, TA—T 4
7 LTe. ZTIVE TOMERRIEZ i, 2 —7 ¢~
ZESIE20~25 um & L. o @oiciE,
AO 2 —7 4 VI DES 5~30um TIA—7 4 7D
JBEXOEEEFITEY, TORNMTRWERDE
I HEER L.

ERRORENT, BEIEISHFZEFTO 1 BN
I TT o 7. FERSTHRESR1X 2kGy/s T, HRGTIRFIT
17,450 7 (FREHHRE 349MGy) HE L7z, 72k, &



2021 R AR T WTIERsEENE - BT R R BT IE B S ik 2L AT E

[21013]

TARZIBNT, BROEEZRET 572D, CFRP % H
Z78F % L3 —N (2~3 Pa) ITiRE L CHRE 21T - 7.
R, 7L =7 AE4EER A2017-T4, BEE 1.6
mm % A7 e EEZEERIZ I, JAXAISAS @
BT AN AW X 1S T X 9 72 CFRP
RER R ORI E B FITE LicA Y= X &30 T
BN TE 2D K9 RERAEE L2 HWT, ERERLIT

ST,

Target
Ejecta
Sy e
N . iy, % o
Projectile g || =
[0 ——
= £z &
- L=
ﬂ:? ¢/'J
Witness plate || 50 mm 100 mm

(Isonz22n I

Fig. 1 Experimental setup for impact test.
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