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Local and global stability of pneumatic valves’ chatter
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Abstract; Based on a modified Coulomb friction force model, the nonlinear stability
characteristics of pneumatic valves’ chatter were theoretically analyzed, and the regions of in-
stability, local and global stability were developed, which interpreted the inevitability and
occasionality of valve chatter at the local stable region. Taking a safety valve as the research
object, the AMESim model of the safety valve system was constructed, the local and global
stability regions, and the effect of Coulomb friction were obtained. Moreover, validation of
the stability analysis was performed by the pneumatic experiment of the safety valve under
various friction forces and various disturbance conditions. Results indicated there was a local
stability region of small disturbance stability and large disturbance instability, showing that
the safety valve was stable at exhaust experiment and unstable at exhaust and vibration ex-
periment from the view of simulation. Moreover, with the increase of the Coulomb friction

force, the stability and anti-disturbance ability of the safety valve system were enhanced, and
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the validation of nonlinear stability analysis was improved by the exhaust and vibration ex-

periment of the safety valve.
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Fig. 1 Friction force of valve spool movement process
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stability characteristic

2 ORBG R 5 A e B ik UL &R A ik

2.1 REEEZEA

P4 7R 1 S RO I AR 25 4 I 8 1R 1% 7
B oA PN A S PN I 5 D R A L A0 S A R R A5
KRR o 5 A6 e Tl o O 16 09 AT O s 7 s
5% G RT3 99 fy Sh 28 S 0 1 a8 8 9 1Y
VIR I o 204 TR AR T 96 P s g i, 32 9 3%
g 5% G AFE [l S 37 [l 07 o A /NG S A T R
KM RIS

1 Ze5efhk; 2 G a1, 3 TR ZR 1, 4 /g, S 4 s
6 FIRE7 PN 8 PHTAT, 9 SRR, 10 8RR,
11 RN, 12 TR 13 B, 14 IR

P4 LRI R 45 i 2

Fig. 4 Principle diagram of safety valve
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