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An application of sealing material for high-temperature

resistance valve core in valve
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Abstract; Two experiments are conducted to meet the requirements of deep space exploration tech-
nology for high-temperature environment of valves. The sealing material PFA for high-temperature resist-
ance valve core was chosen by means of valve action test at normal temperature, thermal cycling test in
10 ~90 °C, thermal cycling test in O ~ 100 “Cand flow resistance test. The valve made from PFA success-
fully passed the thermal cycling test in — 15 ~ 135 °C, vacuum thermal test in — 15 ~ 135 “C, mechani-
cal test and life test of 500 000 times. Its performance parameters such as spool stroke, leak rate and re-
sponse characteristic stable in the experiment, which prove that the valve core sealing material can meet
the high-temperature environmental requirements of deep space exploration technology for valves. This re-
search can also provide a reference for design of other high-temperature valves.
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Fig.1 Working principle of the solenoid valve
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Tab.1 Comparison of performance parameters of high — temperature valve core materials

Ji= FEP 16685 09 - 1833 N160 PFA
Y 1/C 270 270 270 260 302 =310

5 1 it S FH IR/ °C 200 200 200 204 260
Fi f#158 Ji/ MPa 19 -22 19 -22 19 -22 23 27 -35

Fr it [0l 33/ MPa 343 343 343 451
il [a] 343/ MPa 539 - 637 539 — 637 539 — 637 647 — 686

T g D55 D55 D55 D56 D60
B 100 °C 5.0 5.0 5.0 2.4
25 C 3.0 3.0 3.0 2.7




H44 % H5

FENLA A R i T IO B AR R ] B 63

3.1 EM R X ke
3.1.1 REBEL

LR T L3 5 i JrORERL 5 i i s (i
2) BAEA R B R T HE, AT BR B . O A ik

B IR, B I A = IS AT =48,
8 TR R R XF A [ (4 1T, 1 1T ) 2 e AR 25
LA N A A [R]85 55 W8 R A X6
2

B2 FARER IR kA G

Fig. 2 Valve core components made from five materials
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Tab.2 Numbers of different valve core materials

i A (IS IRY 6= i
2 -0A 16685 3
2 -0B 09 - 1833 3
2 -0C N160 3
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Fig.3 Experiment contents and sequence
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Tab.3 Parameters of spool stroke in the first experiment mm
i L e B IAAE R U PIEER T BHATAR SATHR
WSS TR - - -
TR ik itk Ak Ak
A 0.71 0.07 0.06 0.04 0.01 0.18
B 0.71 0.09 0.11 0.01 0 0.21
C 0.71 0.11 0.07 0. 06 0 0.24
D 0. 68 0. 08 0.08 0. 105 0. 005 0.27
E 0.72 0. 06 0.03 0.01 0.02 0.12
x4 FRRBITESHTUR
Tab.4 Parameters of spool stroke in the second experiment mm
R L R U & SR Y B Y HINEIR TRBHATHR SATRE
[EPNE = 1% . . S
frieedk etk ek Ak Ak
A 0.71 0. 11 0.1 0 0.01 0.22
B 0.71 0. 06 0.13 0.01 0 0.2
C 0.7 0.1 0.12 0.07 0.11 0.4
D 0.72 0. 08 0.1 0.05 0 0.23
E 0.72 0.09 0.04 0 0.01 0.14
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Tab.5 Parameters of spool stroke in the third experiment mm
_— L i KRG TR Y RPEIR TR ST
(PN A= BV i J poue s
TrfeEtl frfedete FrfeAefl 4 14
A 0.71 0. 09 0.2 0 -0.01 0.28
B 0.7 0.09 0.11 0.02 0.01 0.23
C 0. 69 0. 04 0.11 0. 06 0.02 0.23
D 0. 69 0.11 0.16 0.03 0 0.3
E 0.7 0.09 0.05 0.03 0.01 0.18
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Fig.4 Test contents and sequence
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Tab.6 Spool stroke, response and leak rate in experiment process

29 V 148 2. 0 MPa Wi sk

S WileR/ [ChiY Y : i —

IR B , FF I b i)/ S Ifa]/ X S
(Pa - m’/s) mm FF e HL R 2 AT HL AL B
ms ms
HHLEE N5 3.7E-07 0. 267 4.2 5.0 0.63 0.20
PIER G 3.7E-07 0.270 4.4 5 0. 66 0.20
W2 S 1.2 E-07 0.271 4.2 5.3 0. 66 0.2
F 2R 3.9 E-07 0.271 5.1 5.3 0. 65 0.20
FHari k5 3.1E-07 0.275 5.1 5.4 0. 65 0.20
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