2007 2

1 CHINESE SPACE SCIENCE AND TECHNOLOGY 41
730000
1
LBB
1-2
/ 50L 30MPa 64MPa
11. 5kg 50%
3.4
T1000 0 ~50%
20% *°°
Coffin-
Manson T8 Weibull
2
2.1
1
/

2005-11-08 2005-12-20



42 2007 2

®330mm =60MPa
50L =50
<11. 5kg <1x107*Pa- L/s
<30MPa =50Hz
=45MPa =0. 999
ANASYS / -1
/
1 11. 5MPa 24MPa
2 30MPa 1541 MPa
1429MPa
3 60MPa 3179MPa
3108 MPa
30MPa 6 6.32mm
5. 66mm 6. 25mm 45MPa 6
8. 28mm 7. 37mm 8. 47mm
2.2
LBB
14
——————¥
12 }\ — T
by
Coffin-Manson g 8 'J'\
) 6 v-"'/ ™
) 1]
2 4 —— IREARE
N = (i) | 2 —— REANE
Ag, —o—EiRRAS
N & 0"—360 —200 —100 0 100 200 300
Ae iR /mm

788 50 15



2007 2 43
2
/mm 0 100 170 185 200 210 221 240 260 280 300
A&‘p 10°° 6142 6154 5851 5165 6354 3728 558 1293 3413 3558 | 3668
N/ 843 840 929 1192 788 2289 102159 | 19026 4984 2513 | 2364
2.3
20 80
Weibull
pt =exp - t/B° 2
t p a  Weibull B
Weibull Weibull a
B
3-4 11
a 0.19 0.46 0. 36
B — 1 1 % 1051 x 10 -51.50/0}, o 0'])
a=0.2
0.2
pt =exp| - (1' 1 % 1051—51A5><{r/1r1,) ]
1
2
ANSYS
2 3 3
30MPa o/o, =0.4847 3
2 0.999957 4 0.999951
0.9990 10’



44

2007 2

2 30MPa

2.0

T1000

0.99908

2
0.6174 0.6116
1. 64

e

Lnatn
B

B=&

3 60MPa

1.5

Kevlar

o, t

0. 999957

1.5

500°C

l -at o, 0

5% a=5.787 x10"°/h
30MPa
0.99984 4
3 0.999
2 4
48.6MPa  49. 0MPa
49MPa 0.999

| (SSIRERY | JElls ] ] ]

1.62



2007

2 45

10

3
45MPa 10min
30MPa 10g 6g 20ct/min
30MPa 14.5¢ 11.5¢ 2min
0 ~30 ~0MPa 50
30MPa -30~75C 18 2h
30MPa -30~75C 6 2h <1.3x10’Pa
30MPa 7
30MPa <1x10"*Pa- L/s
60MPa 30s
50
64MPa  68MPa 60MPa
2.3 2
0. 999
3
0.9998
J. 2002 19 1 54 -62.

BRAUN C A PAPANICOLOPOULOS A DEVEY 1. Advanced composite fiber/metal pressure vessels for space sys-
tem applications R . AIAA 91-1976 1991.
BABEL H LEDESMA L G. Delta IV COPV risk mitigation R . AIAA99-2832 1999.
BABEL H VICKERS B THOMAS D. Sustained load behavior of graphite epoxy metal-lined pressure vessels for
long-life space applications R . AIAA89-2644 1989.
COLLINS T. Impact damage and residual strength in graphite epoxy composite metal lined pressure vessel R .
ATAA 95-2910 1995.
BEESON HD DAVISD D ROSS W L. et al. Composite Overwrapped Pressure Vessels R . NASA TP-2002-
210769  2002.
HEFFERN T KOLAR R. On Probablistic Strain-based Fatigue Life Estimaton R . AIAA2003-1835 2003.
KAWAHARA G McCLESKEY S F. Titanium lined carbon composite overwrapped pressure vessel R . AIAA96-
2751 1996.
J. 2005 11 1

40 -45.

I 2006 23



46 2007 2

3 41 -48.
11 ROBINSON E Y. Stress Rupture Model for Design with Composite Materials R . AIAA97-2723 1997.

1963 1998

Demonstration in Fatigue Life and Reliability
of Carbon-Fiber Overwrapped Helium Tanks with Titanic Liner

Zhang Tianping  Yang Fuquan =~ Wang Xiaoyong Liu Zhidong
Lanzhou Institute of Physics Lanzhou 730000

Abstract Failure models and fatigue life of composite pressure vessels with titanic lined and carbon
fiber overwrapped were introduced breifly. Based on stress and strain data resulted from finite element a-
nalysis the low cycle fatigue life and the reliability ~which associated with stress rupture failure of a real
helium tank were presented in details. A qualification test demonstration of the helium tanks reliability ap-
plicable to the propulsion subsystem of satellites was identified as well.

Key words Reliability Fatigue life  Qualification test Helium tank  Propulsion system Space-

craft

26

Investigation of Deviation between Quasi-transient/Steady
State and Transient Model

Zhong Qi
China Academy of Space Technology Beijing 100094

Abstract The temperature deviation based the periodically averaged was defined to evaluate the tem-
perature differences between quasi-transient/steady stale and tansient spacecraft thermal models. The effects
of various factors on the temperature deviation were investigated for a spacecraft thermal network model. It is
revealed that the deviation approaches O for inner parts thus hinting the substitution of periodically averaged
heat source for transient one in thermal balance test does not result in the temperature deviation between test
and flight.

Key words Quasi-transient ~ state Steady state Temerature Approximation

Thermal analysis Spacecraft
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