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Fig.1 Schematic diagram of leakage rate tests
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Fig.2 Testing apparatus for leadage rate measuring
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Fig.3 A plot of leadage rate versus compression ratio of O-rings at normal temperature

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

366

Hi

| & % % # 21 %

F1 FTELBFHT O DENHMELIRER

E4R SRR MEHR (10-183Pam3s~l.cm™?
LR ®( )
(%) (°C) O RIE 104x7 O RIM 146X 7
1 25 6.50 6.70
2 23 6.45 6.70
3 100 17.52 17.56
4 50 9.41 9.75
30
5 29 6.60 6.67
6V 27 7.81 7.30
7 24 6.27 6.39
82) 25 6.85 6.61
9 26 5.50 5.27
10 50 8.73 8.62
i1 75 12.31 12.12
12 100 15.12 14.13
13 75 12.33 12.14
40
14 50 8.81 8.86
15 21 5.34 5.43
16 -1 3.06 2.78
17 -5 2.78 2.54
18%) 23 5.53 5.42
19 25 11.82 13.81
19
20 23 12.97 14.04
21 23 8.83 8.12
26
22 22 8.97 8.13
23 25 5.65 5.84
36
24%) 24 5.61 5.93

1) K% 1—6 A O HEME, XX 6 fiA O HELH TRT RS
2) % 7 #1 8 HiA O MEHE, HXK 8 O MM 104x7 £3f 940h, 100°C FiRMEFTHH.
3) %% 9—18 FiH O EA — KRR EALE
4) W 20, EW 22, XK 24 FA O MEAHILH 285h, 427Th . 1470h MHREEM.

ME1EILES, O BBEKMEFRMLRRESN O BENHRRHARAEH, B
O R B i R IR BT SR T SR AT 5048 O T Bl o A P 0.
4.1 EgEE3 O BUMitiNENKR

EHET, O BME 104x7 MEHRSMBENXRWMA 3 Fn. ARFATLIEH,
O HEMRE S EHEZ MR- NHEXR, EEHEROBA, MRRED, BEHE
Bk, BRFOELEERDN YEFRATR, O RBEERIFHEM, HMREXHT
BIk; TiEZEEAA AT 100%, O X 2 & th AT S BN M.

AR T KB RATE/ MM IR R AR A K B4R &, TR 3 aTLUEH, =
O RBEMIEREAET) 0% B, E4EERx O WEMRRMEWOTUE, B O REEL

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

4 1 RS <A O BB R MR RTRR 367

R IMFB L PEEE 2 DNIEMEREE . U= EER KA 30%—50% KIELH
REHEEEN.
4.2 REX O Bt REARM

BRELE FERAE 40% EERTHITH, HEITEESTHL T HERERZRIER
ZT (FERFHRES TRATE, AbT HoBREBA R i BEREAIK), 1580t it 28 59 R e SE 1
WM T — MR, BN REIER FAERITR, BFEKE, &5 XEEFA,
AN LEEE O MEHAERKE. IHAPIR THIERSRERXR, WHHR
THEREY O HEM/EHERM. WK 1 PALEYN, FRARRREEHT, £HRKR
B/ O BB RMRRMETK, XiH 100°C B —5°C RIETEE M IR ER O
BN EIRREAK.

—13
20— (x10 )

L A E#RE 30%
D 4R 40%

—
=]

o
f

ftR® /Pa-m3-s~.cm~!
oo
f

>
I

-20 0 20 40 60 80 100 120
B /°C

B4 O R MR SRR R ALK 2%

Fig.4 A plot of leadage rate versus temperature of O-rings
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Fig.5 The plot of the pressures between two O-rings as a function of time at different testing condition
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EXPERIMENTAL REASEARCH ON LEAKAGE
RATE OF SPACE SEAL WITH O-RING

WANG Guangzhen JI Linhong WEN Shizhu

(Department of precision instruments, Tsinghua University, Beijing 100084)

WANG Zhishan

(College of mechanical engineering and automatization, Beijing University of Aeronautics and

Astronautics)

Abstract

Experimental research on leakage rate of silastic O-ring at simulative space
environment is conducted to investigate the effect of compression ratio, temperature,
load decay of O-ring and radialization of atomic oxygen on the leakage rate of O-
ring. The results show that the leakage rate of O-ring decreases with the increase of
compression ratio, increases with the rise of temperature, and it is affected by the
load decay of O-ring and radialization of atomic oxygen at various degrees.

Key words O-ring, Seal, Leakage rate
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