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Influence of Shape and Material to Miniaturize Unconstrained Vibration Pneumatic Poppet Valves
OMasayuki TATSUMI*, Masahiko ITO*, Sumadi JIEN*, Shinichi HIRAI*(Ritsumeikan Univ.)
Kenshin HONDA **(Toray Engineering Co.Ltd)

In this paper, we describe the influence of shapes and materials to miniaturize unconstrained vibration
pneumatic poppet valves. In recent years, we needed the valve enough to drive the actuators for robot’s hands,
and manufactured the smaller valve that has flow enough to drive the McKibben actuator. To miniaturization,
experimental results are given to show the influence of the small valve’s inside shapes and the four kinds of
materials. On the basic of these results, the size of valve is smaller.
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Fig.1 Miniaturized valve (¢ 15X 25mm)
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Fig.2 Structure of miniaturized valve
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Table 1 Valves for the experiments

Valve name Valve size PZT actuator
[mm] size [mm]
Prototype valve A $12X16 5X5X5
Prototype valve B ¢ 15X21 5X5X10
Prototype valve C ¢ 15X 30 5X5X10
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Fig.3 Frequency - flow rate relationship for Prototype
valve C with wide and narrow poppet cage
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Fig.4 Frequency - flow rate relationship for the valve
with thick and thin base

HIRBW O, N—AHEOFRIL16.0 kHz, EV 7
1227.0 kHz & 72 o 7. Fe KPR TN — R D3V TR 1326.0
I/min, EWHE2151/min L72-7-. ZOFfERLD,
RN, MGEEAE U T b mii A AT
HBETHLI RPN ERST.

Z DRI NDOZENLIZ L 0 BRE L CWBPZTT 7
F a2 T—ZRPR—REFELTWNDEHZD, X—RADE
BOEHENRENEEZLND.

4. MEDOFE

FOMBIZLDEEBERIET 720, FiT
Prototype valve A Zfif13%. 7=72L, [fED PZT
T Faz—X THEEEND O FHENET 5T
O, PZT7 7 Fax—F LEZNERY T 5H~—2R
IR CbOEFHAL, r—2A& AT LA, B
&, TVI=0UL, TZUNOAFETHEHELEZ TH
AET 5.

EBRGFMTH HZERE &AW EIX 315 L [FEET,
FINEEIEIX 25V TYT 9. Fig5 1% 4 FEOME % [FE
JETHEZL, EO X5 IFRENET 2 Dk BT
777 ThDH. £z, Table2 1 ZTNFHOMEIC &
LIRDEREOBEBNEZRICKRDLTND.

72721, Figh IZDOWTARNy h&F U 7 4 ZDH
A XY TR o727, MEICE L I EE
DOFENTE L TR,

HEIIMLERICEL TOWRWVWEOD, 7—ADM
BIZ X o THIEREENPRE L LTND Z &R
D FlRRKEEGEML TS, BITEICH



BRETETE2H00, ZAETIHEHL TV
TI7INVEDEEBERTHIAT VA, TII=T
L, EERDSEREZFHILTWA., RFICFFOERY
EBETDHHE, TVIZUNIT—ADOMELE LT

T L2 4 FEOMEIOF CHE L2t DWWz 5.

0.8
—— SUS
— —s— - Brass
— 0.6 ———kr== Al
.5
g
=
o4 ;
o £
z o
2 ]
= 0.2 Fpeak
Y X
$ xR XK
1 *
0 J
0 10 20 30 40 50

Frequency [kHzl

Fig.5 Frequency - flow rate relationship for different
materials of case

Table 2 Weight of valves
SUS Brass Al Acryl
Weight[g] | 10.58 11.05 6.50 5.24
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Fig.6 New miniaturized valve (¢ 7 X 9mm)
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Fig.7 Frequency — flow rate relationship for new
miniaturized valve
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