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Abstract

The material properties of membrane for stratospheric airship is experimentally investigated.
Mechanical tensile properties of the membrane material at room, high and low temperature are
measured using instron with thermal chamber. Experimentaly, material non-linearity is observed at room
and high temperature. In order to simulate material non-linearity caused by the uniaxial extension curve
of a woven fabric, the nonlinear hyperelastic problem is considered with finite element program of
ABAQS. Numerical results are compared with experimental results.
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Fig. 1 Stress-strain curve at room temperature

dutr oz HMYE F7He HF s oF=
R Y P ) R s 7} AA He d9o=
"decrimping region” .2 & 3l } = P
S|A} A& thuko] }\-]_u,_ 7106 2] Z

AL db3ko] Q1% FES o watsEl AS thuk
o RE F A% thie %E WHI} B

104

(flattening) Aol <3 A]A)s] @Ayste] Az
Hr} #3571 F4sHA Ao ol A2 Fig.2e] 3
o @ (hE T8 9l % T Aot I
& oo AAbek AL ekl A fohde] &
H= 2%e o B} FFET} '1‘1 A8 74 5 of
el &

(b) No failure cross-section
Fig. 2 SEM image
A AR

Fo A% ool A

Afchdol F83] XA 7] w&Ee AF
e woh AA g diste] Aad A Ho
A F7HETE ozt udE AF G HeA
By & 39 AFo LAY $8 F7H7h
Aoz Alggt

2) JL»?/X-l% AT 43

w2 Aol A e Fig. 39] € AW (thermal chambe
r)i- ALgste] AL, nEoA 47 AFE 53
sk ATt

Fig. 3 thermal chamber

A 2% Hﬁ%-% Avlol Yol 71d3 F AR
A8 7] INSTRON 3119-407)& A}&3ke] & 9l
1Pﬂﬁ%i?£}“°ﬂ A A¥e 5L A4
SEGA S ZHA 8] 9a -




2 Ag3le 7MEEAE £71d9 %
HS 157]18H22ps) e & SAA A 29 49 5
E Ul 3 AW a2oA JelUE wjay &l
AZgX e et &2 AS & F Aok ol
vectron® 13 polymer matrix7} # 2o 4] =7}
Z7F st vlE] 238 Aol 23] ol
uj ol B EE ATt AbmEch

Ad# ¥

L5

180
180
140
120
100

Stress(Mpa)
Stress(Mpa)

80

40 -

By

10 15 20 25 TO 35 05 10 15 20
Strain(%) Strain(%)

(a) 50C (b) 65¢C
Fig. 4 Stress-strain curve at high temperature

00.0 05

25 30

78
5 #
— i —
ks 7{7 2
= & =
n ‘2 73
g wl o
7] W ﬁ"" [
7
s0f ot
L
0.0 05 10 15 20 25 30 00 05 10 15 20 25 30 35
Strain(%) Strain(%)
(a) -50C (b) =75

Fig. 5 Stress-strain curve at low temperature
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Fig. 7 Tensile property variation
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