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Research on assembly technology of miniaturized

quick response valve

LIU Xiang, YUAN Xiaodong, LIU Ying, MA Ruili
(Xi’ an Space Engine Company Limited, Xi’ an 710100, China)

Abstract; The components of miniaturized quick response valve have the characteristics of small
feature size and high requirement for geometric tolerance, and the machining and assembling deviation of
parts will result in valve failure. In order to solve the above problem, the deviation transfer equation was
built and analyzed based on the mathematical model of three — dimensional dimension chain. It can locate
the part processing and assembly that has a great influence on the valve performance as well as controlling
the process. By applying the above analysis method, the assembling dimension chain of a miniaturized
quick response valve was established and the closed loop deviation transfer equation was solved, which
can conclude that the machining and assembling process of valve spool and valve seat have a great influ-
ence on the operational performance. Therefore, the corresponding process method is developed for ma-
chining and assembling process of the part.

Keywords ; miniaturized quick response valve ; assembling dimension chain; deviation transfer equa-
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Fig. 1 Three — dimensional dimension chain
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Fig. 2 Three-dimensional representation of

single component
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Fig. 3 Valve seal structure
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Fig. 4 Assembling dimension chain of valve
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Tab. 1 Parameter definition and value of deviation

vector expression in closed loop
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Fig. 5 Simulation results of valve spool and valve seat with good perpendicularity

P 6 JIr 7 by 1 T[] Al 52 15 g e e 7 B 4 2 )
B 52 SR EE SR A A 6 (a) Dy oE B 1Y
FF—HR A ™ 5 ) A 2R 2 T 6 (b)) D A3 4 7s 1)
JAE S 1T 52 L T LA SR o A I 6 (b) mT T, i

(a)

A 2 TAC S R A b iy T 2 B 50 300 Y I 52 0 A8 N 3
5, R T IR o T AR R e 0 I 0 o
FEfph I 7= A B 2 55 e ORI T 4 B JC
TRIE

140,

E6 MFSHEEEERERKHEER

Fig. 6 Simulation results of valve spool and valve seat with poor perpendicularity
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Tab. 2 Strain simulation results of sharp edge in seal
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Fig. 7 Assembly flow chart of miniaturized quick

response solenoid valve
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Fig. 8 Assembling diagram of valve seat
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Fig. 9 Schematic diagram of valve

seat with pressing bar
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Tab. 3 Geometric tolerance table of parts
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Tab. 4 Seal property between valve spool and valve seat
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