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Characteristics analysis of direct-operated poppet valve

Y. H. Choi, Y. N. Yun, Y. B. Ham, J. D. Jo(Advanced Industrial Technology Dept., KIMM)

ABSTRACT

In this paper, poppet valve with cone type poppet and sharp edged seat was studied. In order to develope poppet
valve which have a specification of 315(bar) and 3(lpm), effect of design parameter as valve seat diameter, poppet

angle, spring stiffness and spring pre-load was evaluated. The validity of simulation was confirmed and basic data for

poppet valve design was derived.

Key Words : Poppet valve(X3 BB), Flow force(+53), Step response(2=F 5&), Poppet seat( X3 A E),

Poppet angle(X3 Zh)
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Fig. 1 Poppet valve with sharp edged seat
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Fig. 2 Analysis model of poppet valve
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Table 1 The design parameters of poppet valve

Part value
Half angle of poppet(a) ;=9.445°, 02-11.945°, a3=13.945°
Constant_of spring(k) ki=147.09, k2=180.05, k3=209.47(N/mm}
Diameter of seatld) di-14, &°17, ds=20 [mml

Motor speed 1180 frpm]

Pump capacity 3 [ce/rev]

Mass of poppet(m,) 50 [el
Discharge coefficient Ca0.7, Ca=0.7
Initial compressive force Fri=0, F1=25, Fiz=%0 [N
Diameter of orifice(d,) du=1.7 [mm)
Bulk_modulus(f) 16540 [bar]

Hose length 500 {mm]

Density of oil(p) 860 [kg/n7’)
Viscous friction{b,} 1000 [N/{m/s)]
m
8
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Fig. 3 Simulation model for poppet valve
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Table 2 Specification of equipment

MENU Specification
PressureTransducer NTS, PCH-200K (200, 300 bar)
DC power supply ED Laboratory, ED-25020~250 V)
Directional control valve Comation, 350(bar)

sewon-wika, 500(bar}

Yokogawa, DRP 1200
DAIKIN, 100(bar), 6({pm)
1SO VG 32, 35~45T

Pressure indicator
Oscilloscope

Power pack
Operating oil

Fig. 4 Hydraulic circuit for valve test
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Fig. 5 Comparison of test and simulation results
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Fig. 6 Effect of poppet valve poppet angle
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Fig. 7 Effect of spring stiffness
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Fig. 8 Effect of valve seat diameter
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