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Tab.1 Kapton film basic parameters
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HL 2 % 3.9 F/m  ASTM D-150-81
FEH R %L 3X10* —  ASTM D-150-81
Fm AR 3.6X10° Q/m*  ASTM D-257-78

P 245 11 N ASTM D-1004-90
R 1.54 g/cm’  ASTM D-1004-90
FIERE 0.385 —  FRRRAR M ORI v
Poll 4 0.2 —  ASTM D-5214-91
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Fig.1 Kapton membrane specimen dimensions
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Fig.2 Membrane sampling location
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Fig.4 Uniaxial tensile pre-experiment
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Fig.5 Stress relaxation test under different loading rates
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Fig.6 Kapton Membrane Stress Relaxation Specimens
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Fig.7 Kapton membrane stress-time curves at different initial

strains
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Fig.8 Kapton membrane stress-time curves at different tem-

peratures
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Tab.2 Stress retention rate of the membrane mate-

rial at different initial strains %
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0.02 MD  80.87  78.95 73.43 70.59 67.93
' TD 78.80 7641 70.46 66.68 62

0.2 MD  76.38  75.25 74.8 74.95 74.86
' TD 7543 74.02 73.08 72.89 72.7

0.4 MD 745 72.8 70.93 69.9 68.25
' TD 73.85 71.87 69.92 68.68 67.88

MD 755 73.25 71.26 70.27 69.75

0.6
TD 73.14 70411 67.42 65.66 64.76
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Fig.16 Fitting curves of sub-index models at different tem-

peratures
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Tab.3 Decidability coefficients for two Maxwell fits

with different initial strains

- .- 1 1 17 AR
0.02 0.2 0.4 0.6
2ol Maxwell  0.772  0.020  0.300  0.188
MD J" ¥ Maxwell 0984 0.972 0.810 0.917
5348 HUOBI R 0.983  0.941 0.904 0.947
2t Maxwell — 0.902  0.120  0.330  0.407
TD J" ¥ Maxwell 0973 0.991 0.938  0.906
G348 B Rl 0.985  0.963  0.950  0.965
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Tab.4 Decidability coefficients for two Maxwell fits

at different temperatures

I3 [n) LRl 23°C 50°C 80°C 110°C 140°C
Zo i Maxwell  0.300 0.526  0.191 0.004 0.089
MD J7 % Maxwell 0.982 0.910 0.852 0.845 0.924
SEEBBEAR 0.904  0.973 0.957 0.857 0.961
2t Maxwell  0.330  0.210 0.616 0.005 0.005
TD J~ ¥ Maxwell 0.979 0.985 0.949 0.720 0.917
SRR 0.950 0.922  0.980 0.838 0.768
4 & it

1) 28 T B0 Ry -RE A2 il 4 3 5 B 2 4> B B, B
PR SHAS sl B B R0 2 0 A sl B B . A BT AR, B R
0 L 7 2 3 S B R PR BB, AT /)
FERE 3 R Fr 2, B MD Jr Ja) 5B B g R R T
TDJ5 i o

2) Bt W BE R B R R 23 T Pz sl
&, 3 T B RE ol 553 , ¢ B DA 7 g A st 5 R v Y R
WL/ 5 22 A il B AR, WU 23 Az S , 43 1 1)
SRR i, W) 3R B g L g A it o R g R AR

3) BT AR X T R AR LA it
JREE JEE BE L3 Sy 25 pm, HORE B AF MDD 1) £ B 7E S
ST 2 32 3 05 1), AE 20~50 °CE [ BERE R ) O B
AR W6 AR K

(1] ARl . 2 8] 300N XoF I PR 2R 2 S S T T 25005 J32 ) 5%

[2]

[3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

Wi 3 B[ D], B 7K /R Tl R, 2016.

XUAR A7 . R AL 2 (0] 25 K Bl ) 2 55 A A 5 iR ) 4% )
SE[D]. B A B s AL K K%, 2015.
LICHODZIEJEWSKI D, VEAL G, DERBES B.
Spiral aluminum  laminate  rigidization
technology[ J]. ATAA, 2002, 1701: 1-8.

SUO Z G. Theory of dielectric elastomers [J]. Acta
Mechanica Solida Sinica, 2010, 23(6): 549-578.

BHATIA M, LIVNE E. Design-oriented thermo-

wrapped

structural analysis with external and internal radiation
[J]. Transient Response AIAA Journal, 2009, 46(3) :
1228-1240.

TEE, REA, EfE R R X PTFE AR 21k
REMYSZIR [ T]. B ORL AR, 2012, 15(4) : 478-483.
ZHANG Yingying, ZHANG Qilin, ZHOU Chuanzhi.
Effects of temperature on mechanical properties of PT-
FE coated fabrics [J]. Journal of Building Materials,
2012, 15(4): 478-483. (in Chinese)

FtE . REAL. B PTFE BRI ) A% o A 4 48 1
RERTZELT]. HURRA R, 2012, 15(2): 206-210.
MENG Lei, WU Minger. Study on stress relaxation
and creep properties of PTFE membrane[J]. Journal of
Building Materials, 2012, 15(2) : 206-210. (in Chi-
nese)

T, UL @S PVC BM R T # o P R B 5
(7). dE SRR, 2013, 16(5): 919-922.

MENG Lei, WU Minger. Study on stress relaxation
properties of PVC membrane [J]. Journal of Building
Materials, 2013, 16(5): 919-922. (in Chinese)
SHIESSEL H, METZLER R, BLUMEN A, et al.
Generalized viscoelastic models: their fractional
equations with solutions [J]. Journal of Physics A:
Mathematical and General, 1995, 28(23): 6567-6584.
SRR, K R AT R OREIE L Rl S IR Y A
H @ TR 5 TR, 2002, 18(3): 4°9.
ZHANG Chunyuan, ZHANG Weimin. Solution ap-
proach for nonlinear viscoelastic problems for polymer

materials [J]. Polymer Materials Science &. Engineer-

ing, 2002, 18(3): 4-9. (in Chinese)

E—EE®MA:XE, T 1984411 A
AL BB, FERR AR
R LR 5 K 1 8 5 3800, KR P4 R R o
B & 3 (Kapton jH ]I 54 1] £37 fif s 47 22
PERE AT 50 ) (Cal B2 2 4 (B2 1) )
20224755 684555 3 W) iR 3L,
E-mail:liuy(@chd.edu.cn



