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Calculation model of effective permeability

SRR, BUAEBNBRRINSBRE S XHA RS
RABUNERBIREMEARAK, IEH T RAFE
RAHOHER GEMEZE SRBIRFE AT,

2001 4F, NASA I BURMR AT PR AR
NG RERNCE. YR RS SRR R
TR ERB AR TIEH T X-33 E6M e
FE 5% B 25 W I T B B0 B 5 4030 B8 AT 2 [A] 7 59 Bk
A, IR, PIRRERA T I A e 5
AR AR, BB VIR 5 /ae A AL 4Dl 45 SR L
ARGy 15 R B AL S A B B . SR, BT
WIGA TSI A A2 02 B2 G B R P 0 B A 30 1
AR U, TG A B LE TN RS AL B A AR
T T SRR R AW 22, DRI B A5 FH G 11 1 7 v R At
LA

2004 4, & [EAR s R far BN SE R EEN U S
iR THE A ROY Sl T3k G s e e o —Fh
T A /20 S IR 5 25 A RL(IM-7/PETIL-5) |2 &
BBIRR NN, 5hREUHEREMEE SR
M=EEEMEZEEHRCNER, #37 TBEMEZ
AR BRAR IR SO A, Ay kT R A =
BRI R G B B, FEAS R A A RR o R
IDEAS 357 — 4t A7 [ o A58 A4 A5 4075 Rk oy B Lk
o AAEA T E AL R, Uk 17 EA R IE
k. HE—BHh, FET Mg, 4546187
EREAL T HEAMEZE SRR EMNEA . BT
SEIRRW, A BB 3G, EamEEE
W IR ) AR LU — 0 e, SRS TREEM
MK A, JEEHRN S 2 50 FE 3G Nt
SEEAMEE GRS REE— P55

2006 4F, 5 FE WA 1 SU 287 F B0
RN AR XS [ ) A SE BE 2 Aer BE A VE R AN RV 2
77 I ik A 4 3 b IR 25 2 A 6k IM7/977-2 [R5
SR RIS A B T R AT TR AT, JEd
W 87 77 AR 55 25 2 SR T 5N AL B 3O 712 4 bt
U7 BR B B0 TR 3 O R BT A 2 b B R B A
A AR 254 T 52 A AR 45 5 A8 1 P S T AL
HEA A A A AR, @l 7 B, WSS SR BN,
56 M RH I J5 5 A8 1 PN S AR ST 53 A 1 U B A0,
g IR 5 25 RV &8, UEB T A E AL
TR IAERAYE . RIS A B2 1 51 N BeAA S BE 1 E
BRI I AR RS TR R, HAE& 1 R Z



WA, & BURMGESE S EIEATRSIRVERERT SUBUR 1427

FE3HEEeH
Count/m Count/m
(2) §0.293 (b) |(1533
0.235 0.427
0.177 0.320
!0.119 I0.216

0.061 0.109
I, I
Bl 7 RIFE I8 5% T R A s g At
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Research situation of permeability performance of
composite cryogenic tanks for aerospace

ZHAN Li-hua', GUAN Cheng-long®, SHI Han-qiao’, DAI Guang-ming’, XIAO Yu'

(1. Institute of Light Alloy, Central South University, Changsha 410083, China;
2. College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
3. Aerospace Research Institute of Materials and Processing Technology, Beijing 100076, China)

Abstract: The replacement of large aerospace cryogenic tanks from ‘metal’ to ‘composites’ has become the main
trend of the world space industry development. With the great advantages of composites in terms of mass and cost,
the large aerospace composite cryogenic tanks are considered to be an important guarantee for future space
missions, such as Mars exploration and manned lunar landing. However, the permeability of the composite tanks
under the low temperature service conditions is one of the technical bottlenecks, which seriously restricts the
comprehensive service of the composite tanks. The relevant researches and achievements of major research
institutions and teams in this field in the past 20 years were introduced from experimental and theoretical research,
and on this basis, the leakage mechanism of composite materials was summarized. The solutions for improving the
permeability resistance of composites were pointed out, such as exploring the composite material systems,
developing the lay-up methods, optimizing the curing processes, et al. The future research and development of the
permeability performance of composites were also prospected.
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