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Design and Development of SMH Actuator System

T. K. Kwon(Bionics and Bioinformatics Eng. CBNU), K. H. Choi.(CBNU), D. Y. Pang.(CBNU),
S. C. Lee.(Mech. Eng. Dept.,CBNU), and N. G. Kim(CBNU)

ABSTRACT

This paper presents the temperature-pressure characteristics of SMH actuator using a peltier module. The simple
SMI:I actuator, consisting of the plated hydrogen-absorbing alloy:as a power source, Peltier elements as a heat source
and a cylinder with metal betlows a functioning part has been developed. The SMH actuator is characterized by its
small size, low weight, noiscless operation and a compliance similar to that of the human body. A new special metal
hydride(SMH) actuator that uses the reversible reaction between the heat energy and mechanical energy of a hydrogen
absorbing ally. 1t is well known that hydrogen-absorbing alloys can reversibly absorb and desorb a large amount of
hydrogen, more than about 1000 times as their own volume. To improve the thermal conductivity of the
hydrogen-absorbing alloy, an electro-less copper plating has been carried out. The effects of the electro-less copper
plating and the dynamic characteristics of the SMH actuator have been studied. The hydrogen equilibrium pressure
increases and hydrogen is desorbed by heating the hydrogen-absorbing alloys, whereas by cooling the alloys, the
hydrogen equilibrium pressure decreases and hydrogen is absorbed. Therefor, the SMH actuator has the characteristic
of being light and easy to use and so is suitable for use in medical and rehabilitation applications.

Key Words : Special metal hydride actuator(SMH 3o} ol€]), Hydrogen-absorbing alloys(+4Z 3 3H3),
Rehabilitation equipment( A& 7]7]), Peltier element(HE]o} A2}
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Fig. 1 Processing of SMH actuator product
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Fig. 2 Photo of the activation system apparatus of
SMH actuator
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Fig. 3 Activate principle of the SMH actuator
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Fig. 4 Appearance of SMH Cu tube

Table 1 Element of SMH actuator composition

Metal hydride
T Size
ype Mesh
(mm) Amount (g) Component
E (um) "
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pipe Feis, Cros
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F2 vehdiz vk SMH dFoolelel MHEE
FE 1485g0lv] so0um vl FFE EFsted AL
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Air cylinder fan

000U
Pettier module

Cu-pipe type
SMH actuator

Peltier module

dSPACE
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Fan
i | controller

Temp. Sensor 1
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——-
dSPACE
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Pressure
"™ transducer
Fig. 5 Block diagram of experiment apparatus
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Fig. 7 Temperature-pressure variation of SMH module

between 70°C mnd 35C
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Fig. 9

Driving behavior of the SMH actuator; weight
foad is 40kg
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