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Review on Research Progress of AO Effects on Thermoplastic
Composites at Abroad

ZHAI Rui—gqiong, JIANG Li—xiang, TIAN Dong—bo, LIU Yu—ming, JIANG Hai—fu
(Beijing Institute of Satellite Environment Engineering, Beijing 100094, China)

ABSTRACT: As the thermoplastic composites (TPCM) are promising for future application, the AO effects on TPCM
were discussed in this paper based on the data from flight experiments in foreign countries in aspects of AO erosion rate,
mechanical performance degradation, microcracks, etc, so as to provide a reference for material selection and design of
low—orbit spacecrafts such space stations in the future.
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Table 1 Composite carbon/thermoplastic resin materials exposed to the LEO environment

AT JE TR B/ (atoms - em ™) EAMEBAEROR A fesh  HAS I /Pa HUBVELL G448}
€3000/P1700
LDEF-A0134-M0003-8(9 ) 8.99 x 10” 11200 C6000/P1700
T300(£F-4k)/P1700
LDEF-A0171- HMF-322/P1700/ + 45°
M0003-10 7.15 x 10 9 400 T300( -4k )/P1700
(84F) 10° T300/PES
LDEF-M0003-10(4 ) 231 % 10° 10 500 T300(£F-4k)/P1700
T300/PES
LDEF-M0003-8(3 f) 1.32 x 10" 11100 T300( 14 )/P1700
STS-46 EOIM-3 0.193 x 10 8.3 AS4/PEEK
STS-46 LDCE 0.193 x 10* 8.3 IM7/PEEK
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Table 2 Atomic oxygen erosion rates for carbon/thermoplastic resin composite materials
ey ®AT NS 1/ Ji -4 £/ JE AR/ J U N
kL 15 ) ( x 10*" atoms+cm™) L m (x10™ e¢m’-atom™)
HMF 322/P1700 AU AR ( +45° ) LDEF A0171 38 7.15 64 ~ 157 0.92~23
T300/P1700 WM [0, 9014F 4k LDEF 0003-10 38 7.15 - 1.1
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IM7/PEEK STS-46 LDCF 0 0.193 5~7 2.7~38
IM7/PEEK STS-46 LDCE 0 0.193 5.36 2.69
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1 x 107" em'/atom ZE 47 5 LK QLS 1) 2 5% 4R A5 1 2R
Mk Pk I RS i 44 2R 02 G b R Y S g 2R K BUPE 3 x 107
em’/atom e 4y o L L IR EE FEREFAS R
TET AR i BE A Y S 07, T 283 U R 8 1 52 5 A R, L
5 T i i A 52 1) 7™ i 3 ol O T AR ) 4T 46 IX % R
tH R PRI A U % 8 1 i AU S I R T E Tk
Y5 R AR RN RN, 2SR T 4R Y 5T
RN LR AR FEAARAR A 22, TR, W] 25 b4 )
10 27 R 1 AR A 1 D AU S0y SR A ) R R AR
FRHEE R

AT TS A A A R B A AR
TR R I 3, 55080 o P A R 2 A2 A AR
1 S - 28R R R EAE 1 x 107 em/atom Z2 47 o A LA
Iy, RIBPER IR B 5 AR P PR iR 5L 525 41
A S5 SRS N R REACAR Y

2.2 NZFHEERK

221 H{REREE
Tk 21 4 185 5 S I (P1700) 2 & k1 RH T
LDEF A3 XA , 2837 1 i - S8 B 38 R 8.99 x 107!



CARESI R

BT  [EANAIBIER IR B A R PUS T SR SRS Tt * 67 -

K3 BATHIEAEMNMEESSHBNEFRRNE
Table 3 Atomic oxygen erosion rates for composite materials of

carbon-reinforced thermoset resin
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T300/934 F M i LDEF 0.99

T300/934 SRS LDEF 1.35
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C6000/PMR-15 REEWAE  LDEF 0.9
HMS/934 H 42 M g LDEF 1.0
P758/934 HR4E M IR LDEF 1.0
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Fig.4 Effects of LDEF flight exposure on the mechanical property

of carbon/polysulfone composite materials
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Table 4 Tensile property of T300 carbon/P1700 polysulfone fabric

[0,90]
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