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Unconstraint Poppet Valve Driver based on Step-up Chopper Circuit
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This paper presents a driver for unconstrained poppet valves based on a step-up chopper

circuit. Unconstrained poppet valves are small-sized and lightweight, capable of controlling air

flow around 0.5 MPa up to 10 L/min. Drivers for unconstrained poppet valves require generation

of pulse signals and amplification of driving current. We applied a step-up chopper circuit to

realize these requirements on a driver. We found that the developed chopper-based driver could

control unconstrained poppet valves.
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Fig.1: Unconstrained Poppet Valve
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Fig.2: Behavior of Unconstrained Poppet Valve

(b) open state

Y- ONEEIEOEKKTH D, TNIAANDEIZEIZ
HIFEEETH S, FAMIVYYa—REI7RaY O —F
X, YUT7NEEDO—FETHD UART BEICLVERINS.
Fay N RNIANOHEIEEZ, 20V 225 30V 2&FEL -,
Y473y ha—JHOBEBREEL 3.3V, FEREIHOBIR
BIEIX 7.0V & U7z, EBICEWEL72F av SBIR Z 1 NO/E
R AICRET. BELE RS A DR, 227 XEERWT
15 x20 X 9.5mm TH 5.

Fay BN S A NOEERMEZX 51ZRT. K3 IZBWT
FET(Q1) 7 ON &> TWAREHH (a) (72 —ZX A), OFF
o> TWBREN (b) (7z—XB) 123t d 5. Mok
i, BRomEsXLTW5s. £3, FET # ON 29 5 &,
FEEIE 7 = — X A DRFEIZAR S, 72— X A TlX, BIFE W »
54 VRIR L NEBERPMEBEINSG, MbDX A4+ —FK Dy

No. 18-2 Proceedings of the 2018 JSME Conference on Robotics and Mechatronics, Kitakyushu, Japan, June 2-5, 2018
2A2-G17(1)



(Piezoelectric
element)

3 r2 Xt
10
R
" ™m ™

Unit: mm

Fig.4: Photograph of chopper-based driver
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Fig.5: Principle of operation of chopper-based driver
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Fig.6: Output voltage of chopper-based driver
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Fig.8: Flow rate of Valve A
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Fig.9: Flow rate of Valve B
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Fig.7: Schematic diagram of experimental system
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Table 1: Statistics of flow rate

’ Valve | Driver type | Mean | Std.Dev. ‘
A Push-pull | 6.3L/min | 0.49L/min
Chopper 51L/min | 0.62L/min
B Push-pull | 9.2L/min | 0.13L/min
Chopper | 9.3L/min | 0.093 L/min
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Fig.10: Electrical signals for flow-rate control
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