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Failure analysis and structure improvement of valve body fracture

for solenoid valve

XU Dengwei, ZHANG Ping, SHA Chao, ZHU Jianguo
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract Aiming at the problem of the valve body fracture for solenoid valve under impact loading con-
dition, the stress of solenoid valve body was calculated, and the failure mechanism of the valve body frac-
ture was analyzed. Without changing the size and performance of the solenoid valve, the improvement
measures are put forward to increase the structural strength. The simulation results show that the stress of
the improved solenoid valve is reduced to 42 % . After the improved solenoid valve was tested by the me-
chanical environment, the whole system test and the flight test, the fracture problems of the valve body
were solved thoroughly. When the stress concentration exists in the structure, cracking and fracture are
easy to occur in the impact mechanical environment. At the same time, the joint reliability of shell and
body has great influence on the structural strength, and the design of solenoid valve should be emphati-
cally considered.
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Fig.1 Fracture photos of solenoid valve
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Fig.2 Structure sketch of solenoid valve

T A3 T, Wi G M A T AR,
AR U T A o 0 B T 5 3 TS 5
R, VIR B E . AR, 4 R G I 2 e
A AL WA FEL R T T A T S IR S T A T
T3 K FEERE Sy ) s gy, B R AR R, A A
HEA, 2 iR T B JaE , 7 DA 0 Y 5 2 2018
Wi HL I, R W T %, ISR A U ) R 3 Y
TEFR 1) T3z 80, 055 e o e
1.2 HRAKDH

L R AR T 0 T A T 3 i s IR AR O A
JE U328, Wy A0 - 5%, W TR 22 i BRI, 2 1T 22
JEARE A WBZOESURHIE AT LUR ), W3R 01
(T IRARLR B 7 11 B AR, oR WL ALB A 15 | 28 7
RSB IARAE o 22 BRI AT, W 1 RRAE DAy v i i
Wi, Ja TR AL o oL i SR 05

E3 EOERWREIR

Fig.3 Macroscopical appearance of the fractured body
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Fig.5 Macroscopic appearance of the fracture
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Tab.1 Mechanical properties of soft magnetic alloy 1J116 before or after heat treatment( measured values)
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R,/MPa R, ,/MPa A/% R,/MPa R, ,/MPa A/%
1 370 259 39.2 258 203.0 29.1
2 351 184 49. 1 288 180.0 25.8
3 367 201 45.0 287 192.0 35. 1
4 390 255 35. 1 278 214.5 23.4
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Fig.6 Structure diagram of body after improvement
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Fig.7 Welding diagram of body and outer shell
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Fig.8 Stress distribution of existing solenoid valve body
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Fig.9 Stress distribution of solenoid valve body after

improvement
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Tab.2 Mechanical environment examination of solenoid valve after improvement
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