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Miniaturization of Unconstrained Vibrational Pneumatic Poppet Valves

o Masahiko ITO, Sumadi JIEN, Yoichiro OGAWA, Shinichi HIRAI (Ritsumeikan Univ.),
Kenshin HONDA (Toray Engineering Co. Ltd)

Abstract—In this paper, we describe the miniaturization of unconstrained vibrational pneumatic poppet valves. Experi-
mental results are given to show the comparison with miniaturized and micro valves of about the same size. This valve is
possible to be made even smaller, which has adequate flow rate to drive a mini McKibben actuator in the future.
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Fig.1 Miniaturized valve
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Fig.2 Structure of miniaturized valve

22 0O0OOO

gbboboobooboobobooboobooboobaoon
ggboooooooooooooooooooooon
ooooobDpPZTOODDDOOOOOOOODDODO
gogooooobooooobobobooboboobo
gooboooboooooooboobobobooooo
gboooooooooon

3. OO

31 00000000000000

Fig.300O5x5x5mmO PZTOOOOOOOOOOO
gobooo400000000D0000O0DODOOODO
goooooooooooODOOOOOOO0 0.5MP4l
0000 2sv00oooooosmmdooooono
ooi1o0mmoOOOOOOOOOOO

gboboboooooooooboobooboboo
26kHA 00 30000000 27kHzOOOOOOO
gbdbooooooboobooboobobooooon
goooog

gbobobooobooooooooobobooboon
gboboooooobooboobooboboboon
gboooooboobooboobobobobooooon
goooog

32 PZTOOOODODOOOODOOOODO

PzZTOOOOOOOOOOO0O0OO0O0OOOODODDOOD
gooooooOo1z2nmO00OoOo0OOoOoOg 20V
gooooooooooo8smmoboboODODDDDOO
25v000000000ogog 4mmddogo.s MPad
gbooooooooboooboooboobooobono

SY0015/08/0000 - 1211 © 2008 SICE



Flow Rate - Frequency Grapgh at Various Directions
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Fig.3 Flow rate - frequency relationship at various directions
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Fig.4 Comparison of flow rate for different PZT actuator length
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Fig.5 Flow rate of voltage-regulated valve
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Table 1 Comparison of miniaturized valves

Unconstrained/alve Miniat. Micro
PZT Vibration | Solenoid Valve
Actuator Motor Valve
Area[mnt] 15x15 20x5 32x12 | 40x20
Height[mm)] 20 10 7 14.3
Weight[g] 7 2 5
Flow Rate[L/min] 15 9 12.6 2
Pressure[MB] 0.5 0.5 0.5 0.2
MRI-compatible Yes No No No
Paver[W] 5 1 0.5 6.3
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