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Study on thethe Mechanical Property Degradation Pattern and Mechanism
of the Mechanical Property of Kapton/Al Film by Electron Radiation
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ABSTRACT: Objective To provide data support for selection of Kapton/Al film used in spacecraft and
theortheoretical supporty for preparation of high performance Kapton/Al material. Methods The Kapton/Al film was
radiated by electron from the combined space radiation environment simulator, and tested by the tensile testing machine,
and its component and microstructure was analyzed by XPS. Results The tensile strength and the rupture elongation of
the Kapton/Al film decreaseds with the increase of tensile ratio and electron dosage. The rupture and cross linkage of
molecular bonds in the film, the deoxidation of C—CO, the denitrification of C—N and the increase of C—H percentage
are were caused induced by electron radiation. Conclusion Electron radiation on of Kapton/Al film results in the
decrease of its mechanical property of it, and the rupture and cross linkage of molecular bonds are is the main cause of
its property degradation.
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Fig.1 Influence of different electron irradiation amounts fluence on

the mechanical properties property of Kapton/Al film
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Table 1 Component percentage of Kapton in under different elec—
tron radiations
%
A/ (erom™) Cu. O N
0 88.3 11.7 0
2x 10" 77.01 16.55 6.44
6x 10" 79.45 14.92 5.62
1x10"° 83.04 133 3.66
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Table 2 Building energy and area percentage ratio of C element in Kapton in under different electron radiations

R IR C—H C—CO,C—N c—0 C=0
(erem?®)  H55REEV  WRI/%  A5GREEV W%  45GREeV W% 455REeV  HR%
0 284.65 66.98 284.84 26.16 288.2 6.86
2x 10" 284.5 18.90 285.5 35.80 288.5 45.30
6x 10" 284.58 62.62 285.69 25.31 288.5 12.07
1x 10" 284.55 75 285.6 18.96 288.42 6.03
40 000
35000} B0G
30 000 40 000
5 25000} ” I
£ o000l £ 30000
15 000 20 000F
10 000} ol
5000F
ot af
280 285 290 295 300 280 285 290 295 300
Bnding energy/eV Bnding energy/eV
a0 b 2x 10" e/em?
40 000 40 000
35000} 35000}
30000} 30 000}
¢ 250001 ¢ 25000}
=5 =]
© 200001 O 20000}
150001 15 000
10000} 10 000
5000f 5000f
(V] X . . (V] . . .
280 285 290 295 300 280 285 290 295 300
Bnding energy/eV Bnding energy/eV
¢ 6 x 10" e/em? d 1x10' e/em?
K2 Al TR TR Kapton CL20
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