H31E Hol & R @ T IR Vol. 31 No. 6
2018 4F 12 H CHINA SURFACE ENGINEERING December 2018

doi: 10.11933/j.issn.1007-9289.20180726001

SiON/SiO: € & & & Xt K P ¢ F8 it & 4 18] FB 45 BY
< UM KX B 25 8] IR 1 g8

R, OB, SRW, BRegm, EUIEE, RS
(1. b g2 (o) B JRAF 5 0T & lﬂjﬁﬁﬁﬂ(.%i'ﬁigﬁi i 2002455 2. R EBLEBRAL AP AR RIS %, Jb
100190)

O AEaS 1AL T AR 0K PH Bt AR IR v 45 SR T SR L e, PR AR e AT &2 R TR AR ZUR o,
TR IR e ot FL AT R o SR P S ARG 47 e St ok A P S R T A TR RST8] L HESIBUR I Si02 ) . i SR AE
23 0] P 35 1360 7 5 R o R 300l T R 80 TR ™ e UK S5 BB B Tk 58 A Si02 BRR B 5, R BUR F 44 0 B B 1
AR IIAE A o SR FH 4 S 3R ik U Joe VA VBOGT AR ) R 4 B IS A T e T MR AL B, o I Bk AU EUE VR J2 (SION) TT LU AUt
T o P 0 LIS SR A o S R S B, A R Si0: 2 RO P . KT REHZIK, SiON/SIO 2N
WA Z B AR BAE T, TR IR R T R A R BN . 22 R IE RS, SION/SIO B A E VIR A& R
UF a5 45 A e RE .

KHIR): WAL A SiOx; HAMZ; Kimcht; Mg

hE 5 HES: TG174.444 XEKFRASRS: A N EHS: 1007-9289(2018)06-0055-08

Surface Modification and Space Environment Resistant Behavior of SiION/SiO2

Composite Coating on Flat Cable of Solar Array

CAO Zhangyi', WU Min', MA Jusha', CHEN Mengjiong', WANG Xunchun', ZHANG Zongbo®

(1. State Key Laboratory of Space Power-sources Technology, Shanghai Institute of Space Power-sources, Shanghai 200245,
China; 2. Laboratory of Advanced Polymer Materials, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190,
China)

Abstract: Polyimide is the primary material for flat cable of solar arrays in space station. It can be easily attacked by atomic
oxygen (AO). It is necessary to improve its AO erosion resistance. SiO2 coating was deposited on the flat cable using RF
magnetron sputtering. The grain size of SiO2 coatings was uniform with a compact structure. The results of FESEM and EDS
indicate that the SiO2 coatings cannot cover protrusion particles so that the atomic oxygen can erode these protrusion particles,
resulting in the presence of pinhole defect sites. The surface of the flat cable was modified by immersion in the
perhydropolysilazane solution. The silicon oxynitride coatings (SiON) can effectively cover protrusion particles on the flat
cable surface. The SiO2 coating was deposited on it followed by thermal annealing in the air. The exposure to atomic oxygen has
little effect on the interior of SION/SiO2 composite coating. The composite coating can prevent the flat cable from destruction
by atomic oxygen. After thermal cycling, the SION/SiO2 composite coating still exhibits excellent physical properties.
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(b) Surface of SiO, coating (Low magnification)
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Fig.1 FESEM surface images of SiO2 coatings
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Si0; coating

Cable substrate

(c) Erosion spot on the surface of SiO, coating (d) Erosion holes in the flat cable (Low magnification)

K2 FEFRIRERE Sio: FEZIYH L FESEM JE4R
Fig.2 FESEM images of flat cable with SiO2 coatings after atomic oxygen exposure
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Fig.3 FESEM image and EDS spectrum of particles on SiO> coatings surface
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Fig.4 FESEM images and EDS spectrum of particles on flat cable surface
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(b) Small particle on flat cable surface
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Fig.5 AFM images and size measurement of particles on flat cable surface
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Fig.6  FESEM images of SiON and SiON/SiOz coatings
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Fig.7 FESEM images of SiON and SiON/SiO: coatings after atomic oxygen exposure

2.4 AIRIEIAXT SION/SIO: B A FEEMERERISZNT

23 ()l A L A8 17 W 18] 5 &2 30 b sk B 5
ISR, IR — B AE-110~110 °C,
TAEFFArN 15 -0 %8 [ 34 7K 52 88 000 I A2 £
IS PEERIT . T SiION/SI0, A2 548
SIRAAERIZ A R8s, K HIE ERAE T T B
STEE AW Tl R Fy, # R B —
FE AR RE AR S A g Btk
X SiION/Si02 & & M2 AT 8 AAE IR 256,
Kl 8(a)(b) AT A, BHIEHIRLSF SION/SIO2 &
HR R 3R I RO S A R A B ks, 23

TSR RS, BffE R FHRI SR RAE SION/SIO2
HAAMEZ SRS SR, (R s s B
h 4 N/em P SRS e ] X3k, 4 e 1 A7
FERYSH . RS0 10 min J5, PR —im, Il
Je 5 B2 FE T, 180°, LA 5 mm/s A B 4 JRe
Pres ki, MERZ MR EIEH, W RS
MG, FITEHEE, WA 8(c)(d) ATH,
SION/SiO2 B A B)Z R B BUR 23T 50 ik, EAR
ERmBEA B, LR, RIEERL ., H
I, BRI X SION/Si02 & A 82 7
AT RIS, A R RN AE R AL,



55 6 3] W, 45 SION/SIO &2 RJZ 0T IR FH A FiL T 7p A 0 Fht 208 10038 T o e B T 2 (I PR 1 e 61

250 mm

250 nm!

(c) SION/SIO, coating after thermal cycling and the tape
peeling (High magnification)

(a) SION/SIO, coating after thermal cycling (High magnification)
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(b) SiON/SiO, coating after thermal cycling (Low magnification)
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(d) SiON/SiO, coating after thermal cycling and the tape
peeling (Low magnification)
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Fig.8 FESEM surface images of SION/SiO; coatings after thermal cycling test
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