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A Study on a Valve-less Pump driven by Shape Memory Alloy Actuator

Hideki YOSHITOMI

The investigation described in this paper was undertaken to clarify the feasibility of a valve-less pump driven by shape
memory alloy(SMA) actuator. The SMA actuator can move by a buttery without generating the sound. So, a silent
valve-less pump for portable equipment can be made by using the SMA actuator. At first, the characteristics of the SMA
actuator such as generated force and driving cycle time were tested. And then, the valve-less pump driven by the SMA
actuator was fabricated to examine the pump performance. As the result of the examination, the pump flow rate 5~
10ml/min was obtained in the condition of driving voltage 3.8V. Therefore, the feasibility of the SMA driven valve-less
pump was confirmed. However, it has been clarified that it is difficult to increase driving cycle number in order to improve

the performance because the SMA actuator is a heat drive type.
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Fig.1 Vortex diode

BALA—F AL F—F
S
R T=E
~Ao—X
FUFarI—4

Fig.2 Schematic diagram of the valve-less pump
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Fig.3 Drive of the shape memory alloy actuator
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Fig.5 SMA actuator driven valve-less pump
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Fig.6 Control system of the SMA actuator
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Fig.8 Displacement curve of the SMA actuator

5. 2 EREIYAUI

FINEH % 10[AlIZKE L, BIRFEEEET 7 T
2T —H E R UG ST & & OB iR % Figs
R

Fig8 # R 5 &, 1 %A 7 VIZH) 5.5[sec] 03D T
LOTH A 7 AVEIE 10.9[cycle/min] TH 5. ULHETT
2RI, HUNERRIZ X 2B CRAREEIB S &0 ETers
MTHIN, ZUuIR 2B LTS, —J, f#
EFRITN 3.5 0o Tna. BiEto Xk o, @
DARFIZEARBB TH A TR 72), EH5LTH
HMEATRICHFN 2> TLEY. 20X, B
WEBEET V F a2z — R IBEEHRTH D Z &)

5
4
5 O
2 o
1 3 I
2
=
1
0 e
05 06 0.7 08 09 10 1.1 12 13 14 15

FIMER [A]

Fig.9 Applied voltage and current
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Fig.11 Flow rate of the SMA driven pump
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Fig.12 Volumetric efficiency of the SMA driven pump
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