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Design for reliability improvement of
high-pressure pneumatic solenoid valve

CHENG Fan, ZHANG Bo
(Beijing Institute of Space Launch Technology, Beijing 100076, China)

Abstract: The high-pressure pneumatic solenoid valve is the key element applied to the ground
gas supply system in aerospace field, whose reliability is closely related with the successful launch
procedure of the launch vehicle. In this paper, the failure modes of high-pressure pneumatic solenoid
valve are analyzed, and the reliability improvement, reliability test and reliability assessment
techniques are also introduced. The reliability of high-pressure pneumatic solenoid valve was increased
to a certain extent by a series of reliability improvement designs and validation experiments, which was
also proved in large-scale flight tests.

Keywords; high-pressure pneumatic solenoid valve; reliability improvement; design

. BRI AR | A b TS B R AR
0 5% B S RAEE T T, PR HE R

BRI B R T ERAT . AW,
S, OSBRI AR B ERAMNSNE R R IR T R S
be. BEXHESEEILHRE 1R RSN, O SCRTHE; MBS B, R A S
B R R E S SRR BB AR AR, I LU M S B 5 e I

¥R EE: 2016-06-17; f&EHH: 2016-10-20
{EEZ®A. B (1986—), 2z, T, B, Pyt &g Aot






52 KT M

201742 H

I, 330 R R I E

Hk, Wi BBdEf. @dgit ke
5%, RBEE ., s, TREAE. Hib
i GRS S R P B A TRIAR, B4 I S S R AR
AEZRMAFER . JuEXM ., Eiths . St
s of 0 g = Bh F R R e Zh B B SR A T
b, EIBThEEESk . PERETRE. [EIERMEE .
T REERTE LR, BARIES S
WP T B B 5

BiR ]

b

B

In

LR AL

[

52 O M SO T
v

9 s L AR
v

Bk K 7

¥

HHEER SR
W Atk 5 41
B R, MR K
SRR

L
T R R R

RE A M F =G R 7] |
BIEE™ 5 AL A 547

2

#R

B2 #EEASNRER
Fig. 2 Analyzing flow chart of failure modes
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Fig. 3 Top product structure and failure mode tree of

high-pressure pneumatic solenoid valve
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