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Effect of Surface Modification on the Bonding Performance of Flexible PI

Composites

TIAN Guizhi WU Haisheng LIU Jia CHEN Weiqiang

(Beijing Spacecrafts, Beijing 100094 )

ZHAO Haiwei

Abstract In this paper, flexible composite for deep space exploration was prepared using PI film and PI woven cloth,
the effect of surface modification of PI film and PI woven on the bonding properties of the flexible composites was evaluated.
Before and after surface modification, PI film and PI woven cloth were adhered by silicone rubber adhesive to prepare
flexible composites. The bonding properties of flexible composites with different surface treatments were studied and the
morphology of the peeling surface were analyzed. The results showed that the T—peel strength of the flexible Pl film/woven
composites was significantly increased after the surface modification. The T—peel strength of the composite , which consisted
of unmodified PI film/woven, was 8.9 N/cm. In case of that the PI film was independently modified, the PI film and Pl
woven were simultaneously modified, the T—peel strength increased to 11. 7 N/em and 12. 8 N/em, which was enhanced
by 31. 5% and 43. 8%, respectively. This research has indicated that the surface treatment of PI film and PI woven cloth
could significantly improve the adhesive properties of the flexible composite.
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Deep space exploration, Flexible composite , Surface treatment, T—peel strength
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Tab.1 The handing of the surface treatment of the materials
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Fig. 1 Process flow chart of peel test specimen

1.2.2 FIERXENR

SR 0 351 T ) 25 56 188 3 B0y i B M b A X
PE BB (GBIT 2791—1995) fff 57 2 1 4b B T2 % PI
[ 5 P G ZUA7 110 s 250 58 R 52 ) o B b e o) e b
AR ) T ) 5 X 2 7 St 1 A 42 o it fom %1 25 77
R I 5 I S A R S BT fin 7 0 5 R e
Z [ BE AT AR o R HE U iR A T Re P At
L E, DUE G 3% (100+10) mm/min $F47 3185, M
SRR B P 0 (B B R R LA 2,
SR ) B i A R R LI 3, iR DL R 4

T 28 /030 S AE 100 mm #1851 8 PN Al 34 25
T3, VHIRAE R B A

o=FIB

K, o HFEREE, FARIE T, B ARG
— 120 —

£
ElS
Y =
|| el v Y
> 251 0. Fom |
25% 0. Fom 150mm v
TR EiN
AL
il

K2 HEE RS R

Fig.2 Diagram of peel test specimen

[N S

i
i
i
i
i
0 25 125

L /mm

P13 iR B 2 s
Fig. 3 Diagram of typical peeling curve

(b) A DT P i o R 2
K4 A rEE

Fig. 4 Diagram of real part of peel test specimen

2 ZRHHEITR
2.1 KRERELEBLXHENKLERRESF

Xif PLRSE e PR S A ¥ A A7 2% 1T A B 75 138
PEUEAT T R0 5 B M . R0l PR A 28 for - 24 0
922, 3 N, FE5R AP (E R 8. 9 Nem, il A4 f5
FIFI B TSRS I 5. NP RS LIE
A e 78 700 A PRS2 T 81 5 O %, 10 B i 28 71
5 PURBEAY I 42 714022, PLEVI AR T PLARR 1 45R
FERE , PRLHCAR G PLRSCINT 75, IR ZG 700 5 P1Zm AT 14 s 42
T

FHIMBIT.Z  hitp://www.yhelgy.com  20214F %558



\

5 PLBE R PLERAUA o 22 2 T Ak B URE SR B TR SUIR A

Fig. 5 Morphology of the peel test specimen without surface treatment
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Fig. 6 Morphology of the peel test specimen with the surface of the film treated
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Tab.2 Comparison of the test results of composites with
different surface treatments

W HAT/N B IRE/N - cm™
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