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Abstract The mechanical property and mechanism of polyimide film in proton radiation was studied by ®800

combined space radiation test facility of Beijing Institute of Space Environment Engineering ( BISSE) and X-ray Pho-

toelectron Spectroscopy ( XPS). The following results can be obtained ; the rupture elongation and tensile strength of

polyimide exponential decreases with the increase of proton radiation fluence, and its elastic modular keep steady.

The polyimide film has good thermal stability in proton radiation environment, but its transmittance in ultraviolet and

visible range decrease and has red shift effect. The breakage and cross linkage of molecular bond is the major cause of

decrease of polyimide’ s mechanical property in proton radiation environment.
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Fig.1 Sketch of the placement of the sample
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Tab.1 Tensile test parameter

IR/ C  REIRE/ % FrlE/mm  FiP5ERE/mm - min~!
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Tab.2 Mechanical property of PI film in proton radiation

/10" p-cm™ PSR/ MPa Wi R/ %
0 254.21 59.96
1.0 241.08 52.81
3.0 235.47 52.45
5.0 232.10 51.19
7.0 226.29 49.62
10 222.93 48.40
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Fig.2 Thermogravimetric analysis of PI by proton radiation
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Fig.3 Ultraviolet-visible transmittance of PI in different
proton radiation fluencies
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Tab.3 Percentage of material component before and

after proton radiation

P ER/105p-em™ C1s/% N 1s/% 01s/%
0 75.3 4.7 20.0
1 78.9 3.4 17.7

FHEE 3 Ml TR R, C S, o i
N kb X Ul SR T 5 C 7EM R
AR, T O FIN 765148 BAVE T &A= b2 S g A
BN R 2, C B P REIE BRURE it A A
I, BT R A T

XF C N0 ICERAEIE I T AL B, 4350 WL T 4 | &
5 FEl 6, HE R R HARE 30 WLIE 7 FiEk 4.,

751

451

CPS/103

P4 T4 AT PLH Cls XPS fETE
Fig.4 XPS of Cls binding energy in PI before and after proton radiation
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Tab.4 Functional group of PI before and after proton radiation
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Fig.7 Molecular structural formula of polyimide
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