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Digital Simulation of a Pilot-type Relief Valve
Chung-Oh Lee and Hyeun-Soo Kim

Abstract

The dynamic characteristics of a two stage relief valve is studied theoretically and

experimentally.

The equations of motion of spools are

derived and solved by digital

computer simulation to find the stiablity criteria.

It is shown that the area of main spool head gives damping effect to the system and that

the flow pressure-coefficient of the orifice in main spool is one of the most important

parameters to determine stability and response. The experimental results are in good agree-

ment with the theoretical results.
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Fig.16. Sketch of the modified valve for meas-
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Table 1. Experimental ‘conditions for measurement
of K.

P kg/cm? | 21(300), 28 (400), 35(500), 42 (600)
(psig) |49(700), 56 (800), 63(900) 70(1000),77

x¥ mm 0~2.0 A, mm? 254
Ay mm? 95 a radian 0.594
A mm?® 53.5 Dn mmg¢ 11.5

Table 2. Dimensions of valve

ds mmg | 0.6 1.2 1.8
Phefem™ | 42 (600) 49 (700) 70 (1000)
App mm? ‘ 95 48 0

d mm¢ 3.5 Drramg 11.4

¢ radian 0.353 a radian 0.785

de mmo 2.67 lc mm 11

Ms g 9.9 M, g 88.3

As; mm? 9.6 Ar mm? 433

k kg/mm 4.0 k, kg/mm 1.9

Iz mm 4
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Fig.21. Effect of orifice B on dynamic character-
istics (P,=49kg/cm?).
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Fig.22,

Effect of head area A on dynamic char-
acteristics (P,=70kg/cm?).
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