B30H HIM
2009 4 oA

I

L EH B :1000-6893(2009)09-1761-08
TREEREFASEEMHERISET
ReaWmEiiR

B, EDEF, BN
EEMEMRRE HENES TEER, b5 100191
Review of Research on Gas Retention Layer Material for Stratospheric Airship

Envelope and Helium Permeation in Polymers
Zhao Zhenlu, Wang Xiaoqun, Du Shanyi
(8chool of Materials Science and Engineering, Beijing University of Aeronautics and Astronautics,

Beijing 100191, China)

B E: PHREVER-MHREESEAWRTEIUNSENTE AL 18~24 km HE TIEWEE NKEIE
HE AT, CVERESERM BN UEERERFNRN EWHREERHRTIRE CEER TEM
KA EMREER ., ANE VESETFRERAMER L, 45 T P52 CEN B BHERNER,
BEERANTHARBEESHWBENIEEM BN ERBERMES KE, X IEELIREGYEBEN — BT
BANEESTER. FHEATEAAN ARPESANESELIREYNHRIDR, BILEHRIER
4 BH A B 7 AL R v R R T B TG T D M I — MR R A

XEH: PREE: SERE; 5 SfEd: REY

RESES: V274 SCERERIRES: A

Abstract: Stratospheric airship is a low-speed near space aerocraft which floats at an altitude of 18-24 km above
the earth depending on the lifting gas filled in the hull envelope. The impermeability of gases in the retention
layer is the key technology for the normal operation of the airship. In this article, based on an introduction to
the operational principles of the airship, the requirements of envelope materials are first analyzed, especially its
gas retention layer. Then, the gas permeation process is explained, and research about the permeability of he-

lium through polymers is summarized. Finally, the article indicates that increasing the barrier property of poly-
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mer materials is the most important problem of developing stratospheric airships in China.
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Table 1 Development of stratospheric airshipst!:3+%]
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structure™®



woM

BERE . FHE CHERSERTHEIESIRS Y ERAR 1763

S5RBHFHEFASKGEONBLE IEETE
B AT LS R AR T 54 2 S, X RIS
BHANTAILEIHSR. RIKBELEIHREREN
BB RIE R CAE BRI, DAR R CAERI
R P

1 PRECEREM R ERM R
L1 FRECVEREHBIOEEER

S FEFRZBITH CEN S, N T &P
iR LERBER RES R REFRRT
PREGFFIRE R, R =B (RSN SB #HR
FEABREE REE WIS SR K
MR ESE RR RN RFNES TEHLS
THAh SRR,

Xt TR LB NI RRERSES
BHAARFA. A TERRBZHEEZ, B E
ZAMAN BN EBREERAT. Hilt TRIS
BHET BN R SRR, B AR 8 450
HEEREETHEE. BR. 5B R, 5
SEHRERIZR B RAEEEME, AU I
RESARRBSEME, THEEP IEIRER
BEHEGRARPEESAE. 55, TRISE
EFAIRPEEHTRIINS, Bk, B <%
BRI B R HF T B 0T 45 BB O, AT
i 52 70 A 28 = <U3 b i B SU3R BR ok BB 46 M g oE
BB SRR . B HE AR 4 R S AR R
BT RE B e B Ak, 75 0 PN SO3E 2 TR ) AE R
FHAREIZE AL, T T A 2 b1 R B L 7 48 o R 3R
A3 .

1.2 FRECVERECHBMOEMEAEM

AT R LR ER B ER, BT
B 2 R AR D R R R AR R T B B
B VR R BRI E S LA, A 3B
B, B RA S MERERRNEEL DAL

St

i 445
R
R
=
K2
High )

Sl
B3 HEEERERE SR

Fig. 3 Crosssection of typical laminate materialt*!
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Fig. 4 O, and He permeability of different materialst®
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polymer films
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Fig. 6 Microscopic sketch of diffusion process
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